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“AND A WATER- RETENTI VE / PERMEABLE CONCRETE BLOCK 5 Background of the

. Invention Field of the Invention This invention relates to

“1ightwei ght concrete paving offering excellent water perne ﬁﬂ"ﬂ‘wﬂmmmmmm
retention, as well as a water-retentive/ pernmeable concrete

conbi nati on of which, when applied on a rooftop in particul ar, *cam*provi de

the sane cooling and heat-insulating effects achievable with a rooftop
garden. Descr METRADAIF WATHReRETENTIHYLE / IGWMEABLE (NCRETEPAWNGengt h, is

used in various r es poor

drai nage due to %E@éﬁAfﬁggfmgé?ngﬁggﬁﬁﬁé{ﬁﬁ%%g is prone to
ponding during periods of rain. Therefore, to ensure safety,

wat er-persrreabl e concrete is u ack'rnuntdh?tﬂ% mgoof sone public roads. On the
ot her hand, the concept of a ﬁmﬁ‘%crp—g—a”rjvr?"—rs drawi ng i ncreased interest
as a neans ftelpofabemveritibe "heat island effect” in urban ci ti es and to
provide a coolin effech on.the |nter}§g(§, of. th bui | di n |ch it is

applied. 20 Roof B TP HUhLelalpse toyh st 1&%‘%‘? PBYY l"lgs(i Pevi ding a

concrete pl andelleg Vblaérep@iﬁeéﬂ‘llety%ﬂtraﬂént&mt haeellals 4 hatck-eaéntive/panitaiaer t hat
al l ows such pl ant basené’o remgj n corrgl etely. separate fromthe surface of

the roof, afddtie ° Wr?g Hietipn fvhich, pdeneplied o2 ipelier InRARERISD  por ous

concr et e oW ?)fbvfdéﬁﬁd AHR WS Al hERGRuldThdErfRAlbhionBledmitc SRR Rbp ggerd COar se
aggregate of uniformgrain size is selected as the concrete used in the

construction of rooftop gardens. After a sloped surface is constructed for
use as the PeaintibfoPBSRelalclQV0i d thus created in the surface is filled

w th peat nbss or _other natural organic material, together with earth, for
the purpose of wefercratetdugttpdits. stBaghuiseussdripueriesnanmications, igever cenent

and a natur difficult
Fot ranapor £ PR AER oA bR griRp e U S eIl MR er plmicibd R oA ) |
hi ghl y alskalkidds proviei t9i penditge diviriiperiodsf ofpraiint Eleeefere, amcnsire spfegnt f| bers

and seeds f t Lhg portland cenent
are easily \w&seﬁgg‘megﬁgggmwe }Sfﬁﬁe h% ﬂaOﬂgW&ﬁ_x &Z@ER RETENTI VE /
PERVEABLE CONCRETEn Iﬂﬂ\kbthlﬁa, hand, the concept of a “rooftop garden” is drawing increased

interest as a means to prevent the “heat island effect” in urban cities and to provide a

cooling effect on the interiors of the building to which it is applied.

20 Rooftop gardens are generally constructed by first providing a concrete
planting base on the mortar surface of the roof in a manner that allows such planting
base to remain completely separate from the surface of the roof, and then laying earth
onto the planting base.

Generally, porous concrete with continuous voids made using portland

25 cement and a coarse aggregate of uniform grain size is selected as the concrete used in
the construction of rooftop gardens. After a sloped surface is constructed for use as
the planting base, the void thus created in the surface is filled with peat moss or other
natural organic material, together with earth, for the purpose of water retention.

Because porous concrete is made of cement and a natural aggregate such as

30  crushed stone, it is heavy and difficult to transport, handle and install. Moreover,
portland cement, which is highly alkaline, inhibits the budding of plant seeds, and the
plant fibers and seeds filled/planted in the planting base made using portland cement

are easily washed away by rainwater.
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- AND A WATER- RETENTI VE / PERVEABLE CONCRETE BLOCK 5 Background of the

Invention Field of the Invention This invention relates to a nethod of

- I'i ghtwei ght concrete paving offering excellent water perneability and

"retention, as well as a water-retentive/perneable concrete block, the

conbi nati on of which, when applied on ? rooftop in particular, can provide
fe

the same cool i ng @Reh heat- i Bskatdmenal feashs AchbRwaRhE polchd Bndraef t op

garden. Description of the Related Art Concrete, due to its strength, is
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provi de a cegidregaieseshbeldt ensuret Wgen albserbenays Ghrticierlyyutht dpengfid gramfiy i it i s

applied. 20 _Roofto ar dens .ar I constructed by first ovi ding a
concrete pi Arerany B ARGHET HRLRURR B0 aOEhEtRRS i it TouBRer °t hok
al | ows such ipthentngegpfifa®ne2( mat. e rthe hlandinp Iratiocthyuldaearsapezcdnt don dofttand ur f ace of

the roof, and thepn |laying earth gnto the planting base. al |y, porous
Concr ote i Lt Bkl Ry SREE e Sl RnaRt foRer SR e b o Pom oo
aggregat® Ofweifiht fadlb)N OMaicBmpiedsivd Srehgth O€ thedightveidhe psroicsdmtRicugetidin t he

construction of rooffop gardens. After a sloped surface is constructed for
use as the ﬂmizﬁgg%ﬁﬁ's’é?gt‘tﬁéo‘wi‘?tﬂ"f Qo OEERY in the surface is filled

W th peat nmpss ornNginh@y, RatekpaimeabldaddhéreldBilises aabindérogRydiesthiy biagigrth, for
t he purpose of water retentiqgn. Because porous concrete is made of cenent

and a nat ur afdifyRsferghe eurersof sehangng it siseeihst one, it is heavy and difficult

to transport, hangleg,anese FAghahbplicMUEONRbpenR. bb@NhegemENE, Which is
hi ghly al kaline, inhibits the budding of plant seeds, and the plant fibers

and seed$ filled/ Ppeeiesad meftaptaardsh aemuireithifagdanting basgdiedormsdrand nlants cenent
2ddr oo 1 e PEopS S e, o) RUEhE bl thorba RTERAE Bkl Sorp T FRBAEP T
concr et e pavd regleptedpghswdftohgaydepraning bpmesgmedi nvention is intended to
provide the Drainage and the load placed on the roof, however, are particularly important
in the construction of a rooftop garden. In reality the Enforcement Ordinance of the
20 Construction Standard Law specifies the maximum allowable loading capacity of a
rooftop surface as 130 kg/mz, which incidentally is the maximum allowable seismic
load of such surface. The roofs of high-rise buildings where rooftop gardens are
needed are generally flat roofs without any peripheral railings, which are not designed
to sustain a load. Therefore, to grow plants on such a roof a method that minimizes
25 the load must be employed.

Planting also requires that drainage paths be provided to draw off the water
present in the earth. To that end, drainage outlets are generally provided as
necessary at the bottoms of the walls surrounding the plants, and netting is used to
cover the drainage outlets to prevent the earth from flowing out with the drainage

30 water. However, this method leads to poor drainage efficiency. Although the
drainage outlets are covered with netting, it is impossible to block all waste matter

released from earth. As a result, the conventional rooftop drains have been subject

to frequent clogging.



.5 sanme cooling and heat-insulating effects that can be achieved by a
rooftop garden in a manner that inposes a mniml |oad on the roof and
further obviates the need for plantings. The net hod of

“water-retentive/ perneabl e concrete paving proposed through the present

i nvention conprising mxing 50 to 62 pgrcent by wei ght of pumce with a 1 o
grain size of 3to 20 mmand 50 to 3 8 percent by weight of portland cenent
wi t hout addi ng any strength-enhanci ng additives, kneading the m xture with

the addition of 40 to 50 per ce@ﬂ_mmi_gﬂnmmﬂ/at er, and then |laying the
freshly m xed CO”F{]‘EH&essTJﬂQ aWeeéroBI%hgn h'e"xﬁétﬂ L“r‘ r&aﬂ%/gkgb&i{lgcg 5

proposed through the present Invention Is pro y mXin

percent by weiogdi¢ paving priposedvihtougla t@rmwnulrﬁemoznes aiiterletl go Z’@O‘/ﬁdﬁ tnd 50 to
38 percent ) t f
strengthrgenlrgl%nr}é(,:\l:&;r(\)gH%&‘ﬁ’lf lﬁg{\?[é%&l?%% %E@%‘f %ge ﬁr%]%)‘déla\?egcﬂ%% rfﬁ!){? cfglutll on of 40
to 50 percemianhyr thsgiigipbsesfa matimeal, loahdn theeropd and fumihert btsna‘tese&hlnyedrfoxed
concrete |nti)an9 rgold and allowing it to harden. The

wat er - r et entl e?%)er nmeabl e concrete proposed through the present 20

i nventi on provi deSheampivd® obwhtenfetedtivetgerinedtie yaicerte pswtrgrﬁropcsemmso@hd
permeabi lit Since the te rature, of_the_ concrete ce s lovvered by
oans of | hedie BrGLBU o ETBR et MBS CARGHOT e NPT SEUPRR AL hi n ¢ he

pavementioevapm stest 3 1120 haddnd Bl 9nd peickady waghtle ﬁ&ﬁl@ﬂcﬁéﬁnﬁﬂt with&ut
wat er-retentive/ pernmeabl e concrete proposed through the present 25

i nventi on uSddngim LEngh-cphanging 9%4‘9VC§H@FT‘1‘%‘€E F’F’FtEredY‘%NP? yddiongf 48 4qr egat e,

and can the&@é@ﬁ&eéﬁ@bw@@hm“@t&%ﬁ Ay the frbdilyl Bked@béWAP! € | 0ad. Since
no planting is re%%red on the roof, water is not required in the spring,

autumm or winter weméenﬁé%{ﬁemgab&%epnéferee'éleclﬁb@ﬁos%tthrewuﬁhe prasen
contri but es jtRnfdi€is (b?dlﬁ@é'de hﬁ)ﬂn%)go Y@@Zeﬁerceﬁt %%&hﬂ@ﬂﬁmﬂte W8 a grain

wat er -ret enti ve/ perneabl e concrete proposed rough 3o the present
i nventi of i sizPiofi} WePGmm and 59t tookgperpant by oveighs sofspertlandi eemenivitbeutr et ent i on

as well as Hedioma e? hgts%engﬁ{‘&hﬁﬁd??é %@itﬁfﬁgrlﬁeﬁﬁnsé @E%Qt}ff‘er whiehe! £t entire

surf ace. scri-ption aw n Is a sectional view
of a rooftopfpdwetl pertdnt hy weelight ofwatentahd/é*{epepommuheﬁesjrhyzn'ﬂvted casgetedi ng to a

first enbodi res invention; 5 Fig. 2 is a plan view
illustrati ngqﬁ téno(rﬁ{)o taglﬁ&n# Ewth df ‘paved with a water-retentive/ perneabl e

concrete accordl n@hd owttdfrereqenta&aémtmeahlcembmme poposed gthraigh s the $>easentonal Vi ew
t.en er me bIe concrete

actor di m T SNRETLPBLIRY * PRUGHET SHEr o Sl TERN Rt (e
concr et e bl Gidce ahe aedpaiguicoo thee candfttee Bilreude e Ndbwatd thfemeans of heat of
vaporization that occurs when the water stored within the pavement evaporates, the
heat island effect can be prevented.
The water-retentive/permeable concrete proposed through the present
25 invention uses pumice of relatively small specific gravity as an aggregate, and can
therefore be used on a roof having a limited allowable load. Since no planting is
required on the roof, water is not required in the spring, autumn or winter, when the
heat island effect does not occur.  This contributes to the conservation of water,
A block made of the water-retentive/permeable concrete proposed through
30  the present invention is lightweight and strong. It provides sufficient water retention

as well as permeability, and can therefore be laid over the roof’s entire surface.



.10 present invention. Detailed Description of the Preferred Enbodinment In a
“first enbodi nent of the present invention as shown in the sectional viewin
~Fig. 1, the nethod of water-retentive/ perneabl e concrete paving proposed

t hrough 15 the present invention does not use binder or sand. Instead, a
freshly m xed concrete conprising pum ge of large grain size ( 11 ),
portland cenent and water is laid over the entire surface of the roof (3)
to forma pavenment ( 1 ). Specifically, based on the results of various
experiments, this paving metB@dLescriphanotl harayings yj ng 50 to 62 percent by
wei ght of pum ce m t1his@ sEiRhAl vidwZ 8 dXoofop faveDw i a Witet-SHidhtiSBBErdchile r avi ty:
approx. 0.4) and 50 to 38 percent by weight of portland cenent, kneading

t he m xt ur e CoRpEreiRidFcagingdo g firg gmpedimerfof Big pigspgirvestioniat er, and then | ayi ng
the freshly m xedsgoncy.e L&l C grayi : um ce may
vary depgndi ng o(r?lg'hg %I%?éadg‘?{eg’?gglgﬁtﬁgnﬁpfrﬁgﬂd ar‘igepfi%c/ifi aa%daﬁl%lnpshoul d be
m ni mal . Whevater-terbive/nelimegble aericeste ascondhg to thgpeederd mmventigneard pr essed in termns
of volume, 25 theggboye .descript i be\rephras ase.mxing 70 to 85
percent by vol un‘gF]g'f %urhgcz (%?édnggeg{%?i c&ér g\ﬁl)i tay:&gl.d4) foéncﬁ%%g% 0915
percent by walenmatentive/penntehlndonaete plock acbrding o idreeprdsent) inviationi sndiae with
the addition of 20.t0,30 rcent by, vol une,.of . water. A study conecerning the
physi cal  pr SELPET OO ARG SRt bIof st 1 o Bne Papbiiie g e

af or emenmi opederdt iresition. m xed concrete found that the specific gravity of
normal concrete was approxi mately 2,300 kg/ n8, while the specific gravity
of a water-perneable concrete made using only natural aggregate and
portland cenent but w tixgailed IkdptisRoOkh¥BEfaRP Eabodiieat y 2, 000 kg/ nB when
wet and appr oxi telfy ﬁ@%’ 800 kg/ n8 when dry. &)ﬁ}he ot her hand, the
specific gravity o Hstigahofiment b ifie prgsebinyeniioh as SR the sseiamgl YsY aggr egat e
conpri sing RpYRICE, A m@ﬂho@%'wﬁt%%—%?éntiVﬁ%éiﬂi@aM@@or@f&HTﬁMldﬁr@doxedlgh?&@h kg/ n8
when wet and approxi mately 900 5 kg/ when dry. The wet specific gravity
of the afor difeHescoBYENEMEpestet vsiideporiand  dytjradgadteshls mixsdconststat el y 60
percent of thapN&ls ARGEd b1 16g8paN dide @), bOBaNBletlenPRIIRARiClafdef @t e Made
using only natural aggregate and portland cenent. The dry specific gravity
of the fornéﬂtlfF§UT§%§BPg§mefé3)>ﬁ°QUmﬁd?ﬁE@ﬁQntblf)- the dry specific gravity of
the latter. RegargiOmoml Bhscl8harkQlls of MRiolClxRRRENL! fiis YhaAL huah the

wat er-retentive/ permeabl’e concrete using pum ce aggregate was approxi mately
1, 200 kg/ n8 is spemmisedoiirhiing\fétte 62 pércent by mergB0E fugyiceBwid a praimesizzand 3de r et ai ned

by the ncr. F , N t nt | crete
o ovi desBnacarin 418 speinh b BT B ahd Yo o Wl STRRALERI-GR0C 2 ¢
usi ng any ofterém, kmeainenthe oriethrerbgtaddial 4& pgT0ggateeshy weigitef ematey, ahththerxcess

wat er not retai i um ce i s all d to perneate.th oncrete. Wien this
vt or -t ene o erhBUEHEA Erhdaf. Rl AR S A7 PERE e oa i n o
pavenent of va depenidinigol,thd glaceex arodheionf therangd ofivatigiivin shewld e miithaRo kg/ nB

while the dry weight be S 45 k . In.other words, 15 liters of water
can be reta ned i HiEm e iRtne aion BF B inssidisPlrate P sedin bimpebohind’s, rangt h
test of z_cshetmmweﬁﬁscﬂpﬁ&bmgmrepMea&sa‘ﬂdxi]?g)ngItarsd PReFBNby fv@lUﬁhg dzfga}\v tmr;g
conpressive strength and bendi ng strength of the concrete were 3.

(36 kg/ cne) PHFC Q?W?I’Wf?ﬁ]&fax%ogbs‘@n%t?lﬁ@grﬁ@&bwgluw OE\PP‘FH]SBF{;‘FFWHI’S 25
bendi ng st r qp@tfeniGeddVihe idfird Wah BRNEHIRBNSITONGLI0 fefocdPLIWORRe VT 25

kg/ cnR) of the water-perneable concrete made using only natural aggregate
and port | anda&ment, a 7-cmthick concrete bl ock made using the _

puni ce/ portland CRMBRY HREEHIRE T\ sithl RopeRticd o iR ﬁ’d’i}gmelflt_o(g) forled @y peri od,
the assuned | oad of a parking struCture surface or the |ike on which
passenge¥ cdayingathe afrerpentiopeds Sehlyngixad conratie dovaprhas fthe) gpecifiTigsgvéty e, 30 t he

concrete ma i 1, ce : I Nt 1l uj e

constructi o(ri}gg%ﬁ aéaggg[?[%% %@?%‘ﬂ%g a%:&?hl tE /HPAthggrtl% %ﬁr‘?e@gilct %{%‘g&'ghpg esti ng,
the method ovatanatwreableceriréte alagensimmdiilenaoataggtagapand portiprdbposetbity t he
present | nv%&b@tms&ggar&r»%{%l agSrogcQt%te%}; 5,6&91Eé)m5 GHA \;vgtqand approximately




.6 of the paving material, such strength being achieved by adjusting the
"blending ratios of the portland cenent and pum ce, as well as the grain
size of the pumice. The water-retentive/ perneabl e concrete paving proposed
t hrough the present invention can |ower the surface tenperature of the
concrete by neans of the heat of 5 vapgrization that occurs when the water
stored within the pavenent evaporates. As a result, the heat island effect
can be prevented. The water-retentive/perneable concrete using pum ce

aggregat e ad-§5PopgFed "y t AY- pr EBerfke i ientamh fhe |SeRcHiss BRAL Rér &f or e
provi des suchded&itiveip8imeRbIeR@htlkRSy Li HLRESS cobpfbing TRrli@t bPAn and

wat er perneability and retenti venessﬁﬁl'here ore, to covering the

wat er - r esi steavivale yelameevas approsianaidly 1 380 kglor véen avebend afipraximitely %fsul at e
heat and st h%g/npr‘,gj\féglah,.the heat island effect without the need to place
plants on thé roof and also by mnimzing the load to which the roof is
subj ected. An expbsedenapaific gsivey adt thasgbrainentionyércongeta winmgrpmmiceat ure on
r oof t ops. er, expasi a er - i p L | @yer. i sen

desirabl e ﬁ% g?ﬁg%aﬁee lgt gpﬁé%%ﬁﬁttely%bofa el%?“ﬁe%?‘ﬁ%eﬁ?ﬁ gﬁ%&t}fsa%%mgl t% gr{r?f%ti ve

met hod, a wataer-pemicabitiocoedrpermakblsegeaye nethml agdiregptpami patlagigeceagat e can be

| ai d - i hal | ) hi .
P unt et nt TrSarPRete BBV oF R uai ek ePRR  Bretery S ool ot ek Beifr e ¢ e

heat on tohe geavirf bbfhe &umdr.al SO protect the exposed water-resistant asphalt

| ayer fromfire, ile at 20 the sane tinme minimzing the load tgo which the
roof is subject ed&gﬁﬁfﬁ?‘i‘&e WRler o oft SOy ar HEn, Velar Pr??cifg né’fav%qlﬂc}re ®and dead

| eaves are R@terg@aRivelpethealld RbRIrQE Gsing PENidE apdieddtedOss apptoxiiReMilRodree from
cl oggi ng. Wen ,install :ﬂgﬁg the water-retentivel/ perneabl e concrete

1
proposed t hk&{iyh Mearng el srpter; of @AM A00 kg/ms iAo P28 he rﬁraawdeewgi n )Fi g.

2, a synt helbord@Si As RirRGatbPerdBatiRy] 18 MBHMeREREd cHRIRS prAebaaRMT i ed 1
wet concrete and then water can be introduced to the pipe (4) once the

concr et el%i s paweabidily eauialenhie anueier-permeabin caperesaisingaasy ©f dsrroneantiordn be
sat ur at ed Wn&tﬁlra‘(‘%%régalté??‘éiﬂé’%ﬂ R RE&E walkr Rof REGMGh pukBh i€ HHWA ySed as

the water in this plication.” If a synthetic resin pipe (]4) havi ng many

smal | hol es pFBndét@rth@@npwteconcret e 30 when the water-retentive/ perneable
coner et | =, 0 A PGB MIRE TR el 671,
may becone cihnplpyediin a pavement of 50 mm thick, for example, the wet weight becomes 60
20 kg/m® while the dry weight becomes 45 kg/m®. In other words, 15 liters of water can
be retained in the concrete per square meter of area.
Next, a strength test of the concrete made using pumice and portland cement
found that the compressive strength and bending strength of the concrete were 3.22
N/mm® (36 kg/em?®) and 1.47 N/mm® (16 kg/cm?), respectively. Although this
25 bending strength is lower than the bending strength (2.25 N/mm? or 25 kg/cm?) of the
water-permeable concrete made using only natural aggregate and portland cement, a
7-cm thick concrete block made using the pumice/portland cement concrete was able
to withstand, for a long period, the assumed load of a parking structure surface or the
like on which passenger cars are driven (assuming a roadbed CBR of 10). Therefore,
30  the concrete made using pumice and portland cement is suitable for the construction
of a rooftop parking facility.
As confirmed through testing, the method of water-retentive/permeable

concrete paving proposed by the present invention can provide the strength required



.In a second enbodi nent of the present invention, a freshly m xed concrete
“conprising pumce, portland cenent and water is poured into a nold (5) with
tapered corners, as shown by the sectional viewin Fig. 3 (a), so as to
"forma concrete block (2) offering water retention and perneability, as
shown by the 5 sectional viewin Fig. g (b). Specifically, the freshly

m xed concr gf e SpaRiy’ athtdrial, Osidche stk 6&ng hdhicve® By adj0Sihgt didbleadihfi n | ayer
of freshly m xed concrete conprising pum ce aggregate é fZ) with a small
grain size @Atiogof e goritand eomsaandpupmcer 3sveall asiifelrein sm obthe RiBiee] ayer of
freshly mixed CONffal Qe CRRfitehicRedi dofiteRPURE BldPoded trohgtinb Brededr ar ger
grain size is poured on top of the thin layer, so as to forma concrete

bl ock (2) t Hevention dapdeiverethe hurfage temperagire ofyiie epnarete dritmagns ahidie peatméabi | ity.
As describe ] ' ' ' 12).to form
the top fS ac galgoglgé{tg’grth%%g H%F W?E%&%ageﬁ-swé%&m@ep%?%%gI%ggpgr)a(rﬁ%s'r e%\é bl ock
(2) will enhaerol, thhbeasistapdgffert odn hehmewshwedk and prevent the corners from

chi ppi ng. 15 We his.cC .et.e K_i aj ver t i rface of a
roof to forma wa ﬁeerwerﬁ%rtrg{r%ﬁ {lﬁe@eggéa%gea%opgre%ﬁ% Hﬁ',‘ceﬂggr\fﬁ%}% a%)?%’élgsgé t he sane
ef f ect s t habyd@prizentaovandoed poyous hmd therefire probidel swelnbereficihgopantiasrat i on.

Addi tional ly.,, such ved ., area can be used a parking facilit The net hod
ot or o ol EnErS o rBE REuoE” aBf vl SRRy B e Thérbfore]

wat er - r efoentcoweinp alisTeait-esanciacetddvpfte demhe rodfast 4 buildiigSwiketituiam utili zes
two enbodi nts of the invention to, illustrate how the di sadvant ages of
convent i on”E‘Sﬂc?P tﬂévsm‘ienbt%ﬁé?ﬁdalen%Ffléecaaf&F\%lgébedr'eeﬂut?r?éﬂ&a w?a&m qp %%D

enbodi ment s &t ahdsd By RMimihgAh&lold VIS EUe rdd FRuB¥siedrdi fi cations can be
made to the enbodinment without departi nglfromthe spirit and scope of the

invention. 25  VMAPXPOSCEMAICKEYSfagt aghalt laxersanegnrpn feature on rooftops.

wat er - r et entoRIREEFBARE & waRRedRtaat RPNAINGyer GORRUbsHablE ffneths kARG : S

m xing 50 to 62 percent by weight of pumice with a grain size of 3 to 20 mm
and 50 t§ 39%@_&&%‘@@“%5/ wei ght of portland cenment without adding any
strengt h- enhanci ngg ad%%&%a]yﬁé memﬂg,aadsbﬂ&-tre!%ﬁtiM&W{aﬁgevﬁohﬁet{e *aeingggmkbon of 40

to 50 percent by weig wat er; and 10 | aying resultant freshly m xed

concrete. 2ag@hgatqrearhbal l2ad oderstbe iekpated waet-wisistant awhdt &iyer. a Thispgashavi ng
TS 0US, STk S Sl ol b FAOREEUS PAPpIlSD, ML bt roduced
wat er - r et enu@qf@ppad salpraeat dimmbsdvﬁrattdt-rdﬁstamwlmhalt &ye:Afrorp fire, while at
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15 When this concrete block is laid over the entire surface of a roof to form a

water-retentive/permeable pavement, it will provide the same effects that can be
achieved by the first embodiment of the invention. Additionally, such paved area
can be used as a parking facility.
The method of water-retentive/permeable concrete paving and a
20  water-retentive/permeable concrete block described in this section utilizes two
embodiments of the invention to illustrate how the disadvantages of convention
concrete paving methods are addressed. Although only two embodiments of the
invention are disclosed, numerous modifications can be made to the embodiment
without departing from the spirit and scope of the invention.
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water; an
10 laying the resultant freshly mixed concrete.
2. The method as described in Claim 1, wherein a pipe having numerous small

holes is buried in wet concrete and then water is introduced to the pipe once the
concrete is dry, in order to impregnate the water-retentive/permeable concrete with

15 water.

3. A water-retentive/permeable concrete block produced by mixing 50 to 62
percent by weight of pumice with a grain size of 3 to 20 mm and 50 to 38 percent by
weight of portland cement without adding any strength-enhancing additives, kneading
20  the mixture with the addition of 40 to 50 percent by weight of water, and then pouring

the freshly mixed concrete into a mold and allowing it to harden.

4. The block as described in Claim 3, wherein the top layer of the block
comprises pumice of small grain size while the middle and bottom layers comprises

25 pumice of large grain size.



