TI TLE: WATER- PERVEABLE AND WATER- ABSORBI NG ECO- PAVEMENT (a) Technical Field
of the Invention The present invention generally relates to a

wat er - per neabl e and 5 wat er - absor babl e ecol ogi cal paving, and nore
particularly to a paving that is set on roads, garden yards, vacant |ands
to forma water-perneabl e and wat er - absbr babl e ecol ogi cal paving | ayer, so
that rainwater falls down in a rainfall duration can be quickly drained
into water-collection hollow bodies and can further be allowed to slowy

penetrate downward into and store in a 10 gradation |ayer fornmed under the
pavi ng | ayelTFloE: | &¢ATHR-PERMEAS IoANR: MS%—%WGn surface and

al so for regulation of surrounding tenperature and humdity. (b)
Description of theEP)PAVWEMENTAS the soil has the function of absorbing
wat er, and can rel ease hum dity when contacting the atnosphere in a. dry or

hot envi rOn@ﬁfefﬁrﬂcﬁﬁqﬁfdaéﬁ{lﬁhﬁ\@ﬁogmhange effect wwth the atnosphere, and
a ate the hum

may aut omat y regu ity so as to avoid the occurrence of

heat island effect. However,. due tohi gf] devel opnent of lfr ban | ands and
construction oflhepresentinvention generally rélates to a water-permeable an

5  water-absorbable ecological paving, and more particularly to a paving that is
set on roads, garden yards, vacant lands to form a water-permeable and
water-absorbable ecological paving layer, so that rainwater falls down in a
rainfall duration can be quickly drained into water-collection hollow bodies
and can further be allowed to slowly penetrate downward into and store in a

10 gradation layer formed under the paving layer for effective reduction of water
accumulation on surface and also for regulation of surrounding temperature
and humidity.

(b) Description of the Prior Art
As the soil has the function of absorbing water, and can release humidity

15  when contacting the atmosphere in a dry or hot environment to generate a heat
exchange effect with the atmosphere, and may automatically regulate the
humidity so as to avoid the occurrence of heat island effect.

However, due to high development of urban lands and construction of
infrastructures, the soils are widely covered by artificial paving so that the

20 natural ecological environment is losing balance. In order to restore the
balance between the modern constructions and environmental conservation,

the govern agencies and concerned people are giving a great impetus to



infrastructures, the soils are widely covered by artificial paving so that
the 20 natural ecological environnment is |osing balance. In order to
restore the bal ance between the nodem constructions and environnent al
conservation, the govern agencies and concerned people are giving a great

i npetus to ecol ogical construction pré%tice in order to conserve and
retain the original natural features of the surroundi ngs. However, the
conventi onal water-penneable paving technique is effective to conduct

rai nwat er downward through proper arrangenent of capillaries_ and pores, yet
the capi | | agealegigplronsiuetean pragtieais orgegierconsenr aadde@iniigeerigipaldue to dust
powders and oxidation, |leading to deteriorating performance of draining

rai nwat er. fdatusal féatues of thaf sugreemidinise ¢ iHbwetdrpthe coaventiomad unul ati on may
occur on the surface and nay even |lead to flood disaster. In view of these
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5  pores may easily get stuck and clogged up due to dust powders and oxidation,

leading to deteriorating performance of draining rainwater. Thus, in case of

great precipitation, water accumulation may occur on the surface and may

even lead to flood disaster.

In view of these problems, the present invention aims to provide
10  water-permeable and water-absorbable ecological paving that has excellent

performance of water permeability and air permeability and provides the

function so water storage and water retention.



SUMMARY OF THE | NVENTI ON Thus, the primary objective of the present
invention is to provide a water-perneabl e and wat er-absor babl e ecol ogi cal
pavi ng, which allows rainwater on surface to be quickly drained and stored
and retained in a 5 gradation |ayer and al so hel ps regul ati ng surface
tenperature to reduce heat island effect to t her eby show an advant age of

i nproving global warm ng of the Earth. To achi eve the above objective,
the present invention provides a water-pernmeabl e and wat er - absor babl e
ecologicalngavin which is fornmed of 10 a water-perneable mate al, serving

as a base RYt QH{THE IDODAIYNIsed i n pavenent constructi on,

conpri sing wat er - perneabl e asphalt, water-perneable concrete, or a mxture
of wat er - per nealiis, éepraharyasijestiieasf-the prased iavetiar Btte pravideias m xed wi th
uni que hol | ow bodi es, whereby all constituent conponents are uniformy

1 xed d | ai (WaTel i el th t
xed o | iy ehenusralon SRl plmedihinange e vt e

perneability o yer—al so uses the holl ow
and T ot ai n VRGHE! 08 SHate WU R RRERH ant PRI AAGatBein Soe qui okt v
conducted downward into the underground to reduce the potential risk of
wat er accungtadeiiomlayer sud alse delpsaegileting suifachiempgratie tegedigadnediood of
surface flooding. Further, the paving |ayer may greatly retain water in the
interior thgtedfefftet tdkrethshoting ddvaeigtoffimpebvinpelebalwspheang of
the Earth.
To achieve the above objective, the present invention provides a
water-permeable and water-absorbable ecological paving, which is formed of
10  awater-permeable material, serving as a base material, that is commonly used
in pavement construction, comprising water-permeable asphalt,
water-permeable concrete, or a mixture of water-permeable asphalt and
water-permeable concrete, and is mixed with unique hollow bodies, whereby
all constituent components are uniformly mixed and laid to form an ecological
15 pavinglayer. Inaddition to the water permeability of the base material, the
paving layer also uses the hollow bodies that provide hollow interior spaces to
absorb water, store water, and retain water, so that during rainfall, the
rainwater can be quickly conducted downward into the underground to reduce
the potential risk of water accumulation on surface and thereby reducing the

20 likelihood of surface flooding. Further, the paving layer may greatly retain

water in the interior thereof so that when the temperature of the atmosphere



gets high, the paving |layer allows the water vapor to release fibmthe
interior thereof to reduce the heat island effect. The foregoi ng

obj ectives and sumrary provide only a brief introduction to the present
invention. Ib fully appreciate these and ot her objects of the present
invention as veil as the invention itsélf, all of which will become
apparent to thoseled in the aft, the follow ng detail ed description of the
lionthe claould be read in conjunction with the acconpanyi ng draw ngs.
Throughout the specification and draw ngs identical reference nuneral s
refer to i deatshigh, therpavivag layer albowis theovaler vapirdntelgass o theanteries of t he
present invention will becone manifest to those versed in the art upon

maki ng r ef ethefef td edue tiskehait igshdeedti pti on and t he acconpanyi ng sheets of
drawings in which a prefelred structural enbodi nent incorporating the
principles of g BEHHY obfiPld 814 diniR, BovIEYol o Bidithirildtforfxamp! €.
to the present invention. To fully appreciate these and other objects of the
5 present invention as well as the invention itself, all of which will become
apparent to those skilled in the art, the following detailed description of the
invention and the claims should be read in conjunction with the accompanying
drawings. Throughout the specification and drawings identical reference
numerals refer to identical or similar parts.
10 Many other advantages and features of the present invention will become
manifest to those versed in the art upon making reference to the detailed
description and the accompanying sheets of drawings in which a preferred

structural embodiment incorporating the principles of the present invention is

shown by way of illustrative example.

15



15 5 BRIEF . ESCRI PTI ON OF THE DRAW NGS FIGI is a schematic
perspective view denonstrating construction of a paving |ayer according the

present invention. FIG 2 is a schematic cross-sectional view show ng

t he paving | ayer according to the present invention. FIG3 is a
schemati ¢ vi ew showi ng hol | ow bodi es m%ed in the paving |ayer according to
the present invention. FIG4 is a schematic viewillustrating an

application of he present invention to road paving. 10FIG5 is a schenmatic

cross-sectional viewgrating a paving | ayer
BRIEF DESCRIPTION OF THE DRA GS

FIG 1 is a schematic perspective view demonstrating construction of a
paving layer according the present invention.

FIG 2 is a schematic cross-sectional view showing the paving layer

5 according to the present invention.

FIG. 3 is a schematic view showing hollow bodies mixed in the paving
layer according to the present invention.

FIG 4 is a schematic view illustrating an application of the present
invention to road paving.

10 FIG 5 is a schematic cross-sectional view illustrating a paving layer

according to another embodiment of the present invention.

FIG 6 is a schematic cross-sectional view illustrating a paving layer

according to a further embodiment of the present invention.



according to anot her enbodi nent of thepresent invention. FIG6 is a

schematic cross-sectional viewillustrating a paving |ayer according to a
further enbodi ment of the present invention. 6 DETAILED DESCRI PTI ON OF THE
PREFERRED ENMBODI MENTS The foll ow ng descriptions are exenpl ary

embodi ments only, and are not intended o linmt the scope, applicability or
configuration of the invention in any way. Rather, the follow ng
description provides a convenient illustration 5 for inplenenting exenplary
enbodi ments of the invention. Various changes to the described enbodi nents
may be nmadeDBETAILED IMcSCRIPEKINADF dridle I FIoR Rib12 EAVBHDINIENEST i bed
W t hout departing fromthe scope of the invention as set forth in the
gppended cl ai msTheRRfIBihg ded@iptioiSarclex@ntbldry diBodin@SRObnIyNN N hbeORLPPr OVi des
intended to limit the scope, applicability or configuration of the invention in
any way. Rather, the following description provides a convenient illustration
5  for implementing exemplary embodiments of the invention. Various
changes to the described embodiments may be made in the function and
arrangement of the elements described without departing from the scope of the
invention as set forth in the appended claims.
Referring to FIGS. 1 and 2, the present invention provides a
10 water-permeable and water-absorbable ecological paving, of which a basic
structure is formed through a construction method that provides advantages in
respect of ecology and environmental conversation. As shown in FIG 2, the
geological structure to which the construction method is applicable comprises
an underground water stratum 10 under an underground soil stratum 20. A
15  gradation layer 30 is laid on the soil stratum 20. The gradation layer 30 may
be on-site earth, or gradation material commonly used for road construction,
including aggregates, soils, gravels, a mixture of water-permeable concrete,
and additionally and selectively comprising other gradation materials that are
of no harm to the environment and that are used as paving materials and is
20  subjected to pressurization for ramming. Afterwards, an ecologic paving

layer 40 according to the present invention is then set atop the gradation layer

30. Ofcourse, unless the paving layer is constructed for supporting heavy



10 wat er - per neabl e and wat er - absor babl e ecol ogi cal paving, of which a basic
structure is fornmed through a construction nethod that provides advant ages
in respect of ecology and environnmental conversation. As shown in FIG 2,

t he geol ogical structure to which the construction nmethod is applicable
conprises an underground wat er stratum’0 under an under ground soil stratum
20. A 15 gradation layer 30 is laid on the soil stratum 20. The gradation

| ayer 30 nay be on-site earth, or =dation material conmonly used for road
construction, including aggregates, soils, gravels, a mxture of

wat er - per needilides, dhe pavisg lzret caa bedisady IemPg%@d:f@l wgtiarspyl layerati si ng ot her
gradation materials that are of no harmto the environnent and that are
used as pavitpgum@terials and is 20 subjected to pressurization for rammng
Afterwards, an ecol ogi c paving |layer 40 according to the present invention
is then set at i Qny | e paving | ayer
i's constructedqﬁg§9§ﬁ%%§§?¥%g“%égggﬁﬂvelﬁ%%%g?&%%gogggkﬁgﬁFgger can ge g
directly enpl oyed on regular soil |ayer or.stratu ef errj.n o FIGS. 1-4,
he ot or | MeoRSeIT BN omned Ry it ho [y ifSet i 8o S s
formed by addi ng uni que hollow bodies 42 in a 5 water-perneable nateri al

t hat i s Sconwetsrypermeable onatpaalithaf is casmerndyivsed & pavirghcenstratoplof used in
the instant enbodi ment is water-perneabl e asphalt. The holl ow body 42 has a

shel | that ywhicfarPeglniplede@irtthedngait dlbsdinfss isanatet-pemmesblpbypialii.ty of
t hrough apertures 43. 'All the constituent materials are uniformy m xed and

then Taid. ey DRLLONAN 65 SRR AL RSN DF LG HRIRKINGS Sphere,

for a sphere’ifs norer a 0 conpression str romany direction and

provi de the_greatest voi wi thin the dat,i | ayer, 40. Preferably; the
hol | ow bodyfollf:‘lsias}ﬁlé@hﬁbgga’rg‘f‘g}% QQFI'HJ&F%%S tﬁéftﬂﬁﬁgx%f%%@im%ﬁe?a Bed to each

other or are bonded to each other through mated steps forned at jointing

edges, or anmfdrodgenixed aaddherotaidr The babowdmdids 4arstpreferablyp sn ther

10  form of sphere, for a sphere is more resistant to compression stress from any
direction and provide the greatest voids within the gradation layer 40.
Preferably, the hollow body 42 is composed of two halves that are adhesively
bonded to each other or are bonded to each other through mated steps formed
at jointing edges, or are bonded to each other through coupling structures, or

15 alternatively an integrally formed unitary hollow body made with blow
molding or perfusion molding. Preferably, the hollow bodies are made of
plastics, but they can be made of other acceptable traditionally used materials
or recycled and regenerated materials.

When the present invention is applied to paving of road, the hollow

20  bodies 42 are paved in combination with the water-permeable asphalt 41 with

a portion of the hollow bodies 42 located at paving surface and partially

exposed (as shown in FIGS. 2 and 4), so that when a great rainfall occurs on



alternatively an integrally formed unitary holl ow body made w th bl ow

nol ding or perthsion nolding. Preferably, the hollow bodi esnmade of

pl astics, but they can be made of other acceptable tu.ditionally used
materials or recycled and regenerated materials. When the present invention
is applied to paving of road, the hol | dw 20 bodi es 42 are paved in

conbi nation with the water-perneable asphalt 41 wth a portion of the

hol | ow bodi es 42 | ocated at paving surface and partially exposed (as shown
in FIGS. 2 and 4), so that when a great rainfall qccurs on the surface,

t he t hr oughthgpurface, dee theough apesturesd3 Farmaeddnthe shelhet thehoblevbbedies can

qui ckly conduct the rainwater into the interior space of the holl ow bodies

42 to al | ovwedn @lickdegoadusiahe Fdhivater dfitowat gttetomndpant of & lidllawbodiesd in FI G
3) so as to effectively reduce water accumul ati on on the surface. The

as_to effe | _ ! surface. _The
bcaurrence o T BIRY DB e e S aREAIBh T etk LR AR AR IR ot e
furth trates.d d f th f 2 th t t d.inth
ol | ow bodi ESCASERFiYEl Ediee WAt ACUNdalpB oP T, HBWESHLt rat e

downward into the underground soil stratum 20 and the underground water
st r at um510. invantoraiviag\is alsahelful inoreduciog tholikelitoadtofmcaimence of locakry short
period and is also hel pful in supplenenting underground water. The

hol | ow bodi fgodt@isaster ipavsbri perilTi Oatd Boralhivater fierth@tpehepategeabl e asphal t
41 to formroad paving. In applications where the paving is made on roads

that do not GithfPbhheRAMhOY 3¢ (ARG SR i et bodies 42 will be
released in a slow manner to slow penetrate downward into the underground
soil stratum 20 and the underground water stratum 10.  This allows surface
10 water to be fast drained in a very short period and is also helpful in
supplementing underground water.

The hollow bodies 42 are paved in combination with the
water-permeable asphalt 41 to form road paving. In applications where the
paving is made on roads that do not require high paving strength or walkways

15  of gardens and yards, the water-permeable asphalt 41 may be replaced by
water-permeable concrete.

Further, according to the present invention, the hollow bodies 42 may be
filled, in the interior thereof, with water-absorbing substance(s), such as
sponge or any substance that absorbs and contains water but is not easily

20  decomposed by microorganisms. These water-absorbing substances may
absorb and thus contain water when water flows therethrough, so that the

water can be effectively retained and not get lost thereby providing the paving



15 of gardens and yards the...r-perneable asphalt 41 nmay be repl aced by
wat er - pem eabl e concrete. Further, according to the present invention, the
hol | ow bodi es 42 may be filled, in the interior thereof, with
wat er - absor bi ng substance(s), such as 8Ponge or any substance that absorbs
and contains water but is not easily 20 deconposed by m croorgani snms. These
wat er - absor bi ng substances nmay absorb and thus contain water \Wen water
fl ows therethrough, so that the water can be effectively retained and not
get lost thereby providing the paving |ayer 40 of the present invention
with high flayet X%a’éﬂietgre@nt wevestion atignkighfuneinalithel water setentien.at  hi gh
tenperature and scorching hot, the high content of water in the paving
l'ayer 40 al WWaws thBeumBdeeis at highqen%etathﬂet@d\mpmm@ﬁom tetaighsohtt Wit er

cha

vapor to the outside for heat ex nge with the surroundi ngs
water in the paving layer 40 allows the water to convert into vapor and
releases the water vapor to the outside for heat exchange with the surroundings
5  and thus avoiding occurrence of the heat island effect or at least alleviating the
heat island effect.

Referring to FIGS. 5 and 6, the paving layer 40 according to the present
invention comprises a water-permeable material, which can be varied
according to the paving site and situation of application to for example mix

10  hollow bodies 42 with water-permeable concrete 41a for making paving (as
shown in FIG 5), or adding water-permeable concrete 41a at a predetermined
ratio to water-permeable asphalt 41 and further mixing with hollow bodies 42
for subsequently making paving (as shown in FIG 6). These also provide a
way of constructing water-permeable and water-absorbable ecological paving

15 according to the present invention with the same functionality as disclosed
above.

In summary, the present invention provides ecological paving serving as
an ecological paving construction practice that provides a high degree
saturation of water content so as to allow rainwater that penetrates downward

20 inrainfall to flow through the apertures of the hollow bodies and thus filling

into and retained in the hollow bodies. This provides a measure of

supplementing underground water and also allows release of water vapor in a



5 and thus avoi ding occurrence of the heat island effect or at |east
alleviating the heat island effect. Referring to FIGS. 5 and 6, the
paving | ayer 40 according to the present invention conprises a

wat er - pernreabl e material, which can be varied according to the paving site
and situation of appllcatlon to for exdhple mix 10 hol | ow bodies 42 with
wat er - per neabl e concrete 4l1la for nmaking paving (as shown in FIG5), or
addi ng wat er - perneabl e concrete 4 la at a predeternmined ratio to

wat er - per neabl e asphalt 41 and further m xing with holl ow bodies 42 for
subsequent | gotrmtdther tpaogulgte(the teshpemature of at@ @pherHoshergby angdeaovi de a way of
constructing water-perneabl e and wat er - absor babl e ecol ogi cal paving 15

accor di ng teyrithButisreeSsivitonwiial@onveri/btibile sanme functionality as di scl osed
above. In summary, the present invention provides ecological pavi ng

serving as an a high
degr ee sat urat ﬁgg)llggb@b%&?oogqﬁ%ﬁ%%so?%é %lgﬁlgﬁ %Fﬁiﬁen%%r 1 g\!tvgg)znet rates
downward 20 in ral fall t floa/thrﬁﬂ he apertures of | ow bodi es
and t hus ElTPORYI0KENST FiY 3189 %HB RN Qtlags Q"‘:ﬁ@ vi des a
measur e of suppl enmenti ng underground water and al so aI I ows rel ease of water

vapor i a diffieringedrhéhe typerdegarilzdeatiove. t enper at ure of at nosphere to
t hereby nake a contribution to environnmental conservation. h wll be

under st ood t hatyggg '&eﬁém%ﬁre?ﬁéﬁﬁﬁ@é of thesiveResh By Beenshowad nmor e
together may also find a useful application in other types of nethods

diffbring f30m:bo8ahd B S&ﬁféd' R RN fexed claim, it is not intended to be
limited to the details above, since it will be understood that various omissions,
modifications, substitutions and changes in the forms and details of the device
10 illustrated and in its operation can be made by those skilled in the art without

departing in any way from the spirit of the present invention.



VWhile certain novel features of this invention have been shown and
descri bed and are pointed out in the annexed claim it is not intended to

be limted to die details above, since it will be understood that various
om ssions, nodifications, substitutions and changes in the fornms arid
details of the device 10 illustrated add in its operation can be nmade by

those Skilled in the art wthout departing in any way fromthe spirit of
the present invention. AIM 1. A water-perneable and water-absorbabl e

pavi ng, characterized that: the paving is forned of a mxture of a

wat er - per nelbGLAIMit eri al and hol | ow bodi es that are substantially uniforny
m xed and distributed in the material, the holl ow bodi es being spaced from

each other in tihe pRk&k}- gknﬁééblé%v@%r%séw%lee%ﬁhﬂ Q%'éfa%@eﬂiédtlﬁe mat eri al
the hollow bodies firmng uniformy distributed throtgh apertures. 102. The

wat er - per nreabe and \gﬁaer absor babl e paving according to claim1, wherein
t he wat er - per neabl gl terial conprises water-perneabl e asphalt.

the paving is formed of a mixture of a water-permeable
5 material and hollow bodies that are substantially uniformly mixed
and distributed in the material, the hollow bodies being spaced from
each other in the material and some being completely buried in the
material, the hollow bodies forming uniformly distributed through
apertures.

10 2. The water-permeable and water-absorbable paving according to
claim 1, wherein the water-permeable material comprises
water-permeable asphalt.

3. The water-permeable and water-absorbable paving according to
claim 1, wherein the water-permeable material comprises

15 water-permeable concrete.

4.  The water-permeable and water-absorbable paving according to
claim 1, wherein the water-permeable material comprises asphalt
combined with water-permeable concrete.

5. The water-permeable and water-absorbable paving according to

20 claim 1, wherein the hollow bodies are water-retention hollow
bodies, the hollow bodies receiving a water-absorbing substance

filled therein, the water-absorbing substance being sponge or a



3. The water-perneabl e and wat er - absor babl e paving according to claim1,
wherein the water-perneable material conprises water-perneabl e concrete.
The wat er - per reabl e and wat er - absor babl e paving according to claiml,
wherein the water-pernmeable nmaterial conprises asphalt conbi ned

wi t hwat er - per neabl e concrete. 5. The wdfer- perneabl e andwat er - absor babl e
pavi ng according to 20claim|l, wherein the holl ow bodies are

wat er-retenti on holl ow bodi es, the holl ow bodies receiving a

wat er - absor bi ng substance filled therein, the water-absorbing substance
bei ng sponge or a sulistarseBatabserbshad cabtorbeatgndnd bainging wat er and bei ng
not deconposabl e by m croorgani sns.

decomposable by microorganisms.



12 6. The wat er penneabl e and wat er - absor babl e payi ng according to claim1,
wherein the hollow body is forned by mating two hal ves of 7. The

wat er - per neabl e and wat er - absor babl e paving according to 5claim1, wherein
the hollow body is integrally fornmed as_a unitary body nmade wi th bl ow
nmol di ng. 8. The wat er - perneabl e andor - dbsor babl e pavi ng according to claim
|, wherein the hollow body is integrally formed as a unitary body nade with
per fusi on nol di ng

6. The water-permeable and water-absorbable paving according to
claim 1, wherein the hollow body is formed by mating two halves of
shell.

7.  The water-permeable and water-absorbable paving according to

5 claim 1, wherein the hollow body is integrally formed as a unitary
body made with blow molding.

8. The water-permeable and water-absorbable paving according to
claim 1, wherein the hollow body is integrally formed as a unitary
body made with perfusion molding.

10



