METHOD FOR MANUFACTURI NG GEOLOGQ CAL GRADATI ON FEATURI NG DI SASTER PREVENTI ON
AND ECOLOA C FUNCTION (a) Technical Field of the Invention 5The present
invention generally relates to a nethod for nanufacturing geol ogic
gradation featuring disaster prevention and ecol ogic function, and nore
particularly to the formati on of an underground ecol ogi c gradation |ayer in
or under surface paving of a road, a yard, or a vacant |and, whereby when
rainwater falling on the ground surface above the gradation | ayer perneates
10 downward, the rainwater can be effectively and efficiently conducted
into and preserved in the gradation |ayer for storing and preserving water
in a short period, reducing the risk of flooding and providing an excel |l ent
propagation environment for mcrobial istrains and protozoa inhabiting in
earth, thereby hel ping maintaining soil wet and thus realizing regul ation
of tenperature and 15 hum dity of the surroundings and inproving quality of
earth. (b) Description of the Prior Art As the soil has the function of

absor bi ng water, METEOD FORNANDEACIURINGERECRMERTANY t he at npsphere
in a dry or hot environnent to generate a heat exchange effect with the

o sphere, and Ty SHheTEA SR ENCIR A PRIV GHonseNgs 1o wvoid
ECOLOGIC FUNCTION
(a) Technical Field of the Invention
5 The present invention generally relates to a method for manufacturing

geologic gradation featuring disaster prevention and ecologic function, and
more particularly to the formation of an underground ecologic gradation layer
in or under surface paving of a road, a yard, or a vacant land, whereby when
rainwater falling on the ground surface above the gradation layer permeates

10 downward, the rainwater can be effectively and efficiently conducted into and
preserved in the gradation layer for storing and preserving water in a short
period, reducing the risk of flooding and providing an excellent propagation
environment for microbial strains and protozoa inhabiting in earth, thereby
helping maintaining soil wet and thus realizing regulation of temperature and

15 humidity of the surroundings and improving quality of earth.
(b) Description of the Prior Art

As the soil has the function of absorbing water, and can vaporize

humidity when contacting the atmosphere in a dry or hot environment to
generate a heat exchange effect with the atmosphere, and may automatically

20 regulate the humidity so as to avoid the occurrence of heat island effect.



2 For conventional techniques of underground gradation, it is comon to
use engi neering gradation materials for road construction or the on-site
earth, including aggregates, soils, or gravels, or a mxture of water

per neabl e concrete for filling. Although this allows for perneation of
rainwater 5 therethrough and the gradation | ayer serves as a support for

t he upper-side paving, yet in case of extrenely heavy precipitation on the
ground surface of such a conventional gradation structure, the conventional
gradation | ayer is not capable of quickly draining the rainwater, |eading
to significant accunul ation of rainwater on the ground surface and thus
causing flood disasters. 10Formation of an ecol ogi c gradation |ayer that
allows for effective water perneationzand water preservation is of vital

i nportance. This is because proper water preservation will help inproving
earth ecol ogic environment and this creates a beneficial survival

envi ronnent for mcroorgani sns and earth protozoa inhabiting in earth. The

m cr oor gani snedrecbabértiongl feoheiguedoflimdpemenali loyadaniohLid& doaghenit@
(eubacteria and archaea), fungi (filamentous fungi and yeasts), and al gae.

The eart h e RARAhDSkifeChOha BHATL CrATReRA AN b Siic Thg.e are @
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resi dual body portions of organisnms and thus providing organic substances.
3 concrete for filling.  Although this allows for permeation of rainwater
5 therethrough and the gradation layer serves as a support for the upper-side
paving, yet in case of extremely heavy precipitation on the ground surface of
such a conventional gradation structure, the conventional gradation layer is not
capable of quickly draining the rainwater, leading to significant accumulation
of rainwater on the ground surface and thus causing flood disasters.
10 Formation of an ecologic gradation layer that allows for effective water
permeation and water preservation is of vital importance.  This is because
proper water preservation will help improving earth ecologic environment and
this creates a beneficial survival environment for microorganisms and earth
protozoa inhabiting in earth. The microorganisms inhabiting in earth
15 generally include bacteria (eubacteria and archaea), fungi (filamentous fungi
and yeasts), and algae. The earth protozoa include for example amoeba and
ciliates. There are a huge number of ciliates existing in earth, and they make
a great contribution for decomposition of organic substances. Insects,

including ants, centipedes, aphids, and mites, help moving soils or digests

20  residual body portions of organisms and thus providing organic substances.



Eart hwornms may help formation of soil pellets, which are good for air
ventilation and water draining. Nematodes hel p digesting organic matters or
other small creatures. There are al so vertebrates inhabiting in earth, such
as mce, which dig and | oosen soil, and provide excrenents for fertilizing
earth. 5 They are al so a nenber of an underground food chai n. Earth

m croorgani sns play an inportant role in keeping quality of earth, and al so
cast significant influence for the environnment of the Earth. The exi stence
of earth organisns is a vital factor for change and quality of earth
environment. 10l n view of the above discussed issue, the present invention
ains to provide a nethod for manufacturing geol ogi cal gradation |ayer
featuring disaster prevention and ecol3gic function, which converts an
under ground gradation |ayer into an ecol ogical gradation |layer to activate
organi ¢ substances contained in soil and inprove global warmng problem 15
4 SUMVARY OF THE | NVENTI ON Thus, an objective of the present invention
is to provitaithwomss g Help foramtioacifisoil pgllgsolhgheat cgodttataion | ayer
featuring disaster prevention and ecol ogic function, which allows rai nwater
perneatin - gL iRee | L 6 lected and
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mice, which dig and loosen soil, and provide excrements for fertilizing earth.
5  They are also a member of an underground food chain.

Earth microorganisms play an important role in keeping quality of earth,
and also cast significant influence for the environment of the Earth. The
existence of earth organisms is a vital factor for change and quality of earth
environment,

10 In view of the above discussed issue, the present invention aims to
provide a method for manufacturing geological gradation layer featuring
disaster prevention and ecologic function, which converts an underground
gradation layer into an ecological gradation layer to activate organic
substances contained in soil and improve global warming problem.
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Anot her objective of the present invention is to provide a nethod for

manuf acturi ng geol ogi cal gradation |ayer featuring disaster prevention and
10 ecol ogi c function, which upgrades an underground gradation |ayer into an
ecol ogi cal gradation | ayer, which ensures high water content so that when
the outside tenperature gets high, water contained in the gradation |ayer
is converted into vapor to be released to the atnosphere in order to

regul ate surrounding tenperature and hum dity and thus elimnate or
alleviate heat 15 island effect and inprove the gl obal warm ng problem

A further objective of the present invention is to provide a nethod for
manuf acturi ng geol ogi cal gradation |ayer featuring disaster prevention and
ecol ogic function, which allows the underground soil to provide an
excel l ent inhabiting environment for a |arge nunber of m croorgani sns and
earth 20 protozoa, whereby with the m croorgani snms and the protozoa being
5 effectively cultured and an excell ent propagati on environnent being

formed, theUNIBIARKVGARITEHIE [NMENTHDNz0a i nhabiting in earth may _heI p
deconposi ng organi ¢ substances, pronoting nitrification, performng

de-nitrificatigfs AFLhKANG A breseAHvEMRSPY H BrGAAL B nfEROPRIC
envi ronnent .
manufacturing geological gradation layer featuring disaster prevention and
ecologic function, which allows rainwater permeating downward from surface
5 paving to be efficiently collected and preserved, in order to reduce the risk of
flood disasters and to make replenishment for underground water resources
that help supplying water in a draughty period.

Another objective of the present invention is to provide a method for
manufacturing geological gradation layer featuring disaster prevention and

10 ecologic function, which upgrades an underground gradation layer into an
ecological gradation layer, which ensures high water content so that when the
outside temperature gets high, water contained in the gradation layer is
converted into vapor to be released to the atmosphere in order to regulate
surrounding temperature and humidity and thus eliminate or alleviate heat

15 island effect and improve the global warming problem.

A further objective of the present invention is to provide a method for
manufacturing geological gradation layer featuring disaster prevention and
ecologic function, which allows the underground soil to provide an excellent
inhabiting environment for a large number of microorganisms and earth

20 protozoa, whereby with the microorganisms and the protozoa being



5To achi eve the above objectives, the present invention provides a for
manuf acturi ng geol ogi cal gradation |ayer featuring disaster prevention and
ecol ogi ¢ function, which uses on-site earth or engineering gradation
materials commonly adopted in road construction, including aggregates,
soils, gravels, or a mxture of water perneable concrete, and nost

i nportantly, added with 10 uni quely arranged hol |l ow bodies to form an

ecol ogi cal gradation | ayer The ecol ogical gradation | ayer provides an
effect of supporting ground surface and al so provides the functions of

wat er storage, water preservation, and inproving earth, whereby earth

m croorgani sns and earth protozoa may establish a beneficial survival
environnment in earth, making the gradation 15l ayer exhibiting the
characteristics of high water content and pronpting breedi ng of

m croorgani sns. Wien the tenperature of the atnosphere gets high, water
contained in soil may be released as vapor to alleviate the heat island

ef fect andefidutivelyadulnaedandueekqulleat popagdtton @iviveaint beingferfed,| ect ed and
stored for use in draughts, thereby reducing the risk of glooding. 6

The f or ego j i i i i -oduction to
The preconnBinRRIGEMNAS R i RUASEINGaBIEG i Eal by el Ko BOSBENC! (0™ he
present invention i nvention i.tself, 9"@@%?““ ch will becone
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appar ent  t YEANGSYOSRNGS ORI HCAtIOReDYTENPHHE K Q%% description of
the 5 inventjon and the clains should be read in conjunction with the
acconpanyi as§vatiagseigand Tmpsergng arthieeologcdmvitoatrienh and dr awi ngs i denti cal
reference nunerals refer to identical or simlar parts.
5 To achieve the above objectives, the present invention provides a for
manufacturing geological gradation layer featuring disaster prevention and
ecologic function, which uses on-site earth or engineering gradation materials
commonly adopted in road construction, including aggregates, soils, gravels,
or a mixture of water permeable concrete, and most importantly, added with
10 uniquely arranged hollow bodies to form an ecological gradation layer. The
ecological gradation layer provides an effect of supporting ground surface and
also provides the functions of water storage, water preservation, and
improving earth, whereby earth microorganisms and earth protozoa may
establish a beneficial survival environment in earth, making the gradation
15 layer exhibiting the characteristics of high water content and prompting
breeding of microorganisms. When the temperature of the atmosphere gets
high, water contained in soil may be released as vapor to alleviate the heat

island effect and when rainwater precipitates, the rainwater can be collected

and stored for use in draughts, thereby reducing the risk of flooding,



Many ot her advantages and features of the present invention wll becone
mani fest to those versed in the art upon nmaking reference to the detailed
10 description and the acconpanyi ng sheets of drawings in which a preferred
structural enbodinment incorporating the principles of the present invention
is showmn by way of illustrative exanple. 7 BRI EF DESCRI PTI ON OF THE

DRAW NGS FIG1 is a schematic view show ng an artificial geol ogical

| ayer of gradation constructed in accordance with the present invention.
FIG2 is a schematic view show ng a gradation |ayer containing hollow 5

bodi es m xed therein according to the present invention. FIG 3 is an
expl oded vi ew showi ng various structures of hollow bodies that provide
different functions according to the pgresent invention. FIG4 is a

schematic view showi ng form ng water perneable surface paving on the
gradation | ayer according to the present invention. 10FIG5 is a schematic
vi ew showi ng conplete formati on of water

The foregoing objectives and summary provide only a brief introduction

to the present invention.  To fully appreciate these and other objects of the
present invention as well as the invention itself, all of which will become
apparent to those skilled in the art, the following detailed desctiption of the

5  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.

Many other advantages and features of the present invention will become
manifest to those versed in the art upon making reference to the detailed
10 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.



per neabl e surface paving on the gradation |ayer according to the present

i nventi on. FIG6 is a schematic view show ng a gradation |ayer
according to the present invention containing therein hollow bodies that
are accomodated in 15bags. 8 DETAILED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS The foll ow ng descriptions are exenplary enbodi nents only,
and are not intended to limt the scope, applicability or configuration of
the invention in any way. Rather, the follow ng description provides a
convenient illustration 5 for inplenmenting exenplary enbodi nents of the

i nvention. Various changes to the descri bed enbodi nents may be made in the
function and arrangenent of the elenents described w thout departing from
the scope of the invention as set fortth in the appended clains. Referring
to FIG 1, the present invention provides a nethod for 10 geol ogi cal
gradation | ayer featuring disaster prevention and ecol ogic function. The
geol ogi ¢ structure according to the enbodinent illustrated in FIG 1

conpri ses RBRIEF PESTRBTIONOF JHE BRAWINGS soil stratum 20, a gradation
| ayer 30, an interfacing |layer 40, a water drain |ayer 50, and surface

paving 60. TheTar ARt MRl A¥Rievd ndRind SPaliicR bEOIBRIChIIagEr of adat i on

mat eri al s conmonl y use road constructio ng aggr egat es,

soils, gravel a mxture.of water-perneabl e concret.e, and additionally and
of i rrpo?t ﬁi@@iio&qﬂ?ﬁﬁggﬁé G AT ar?ﬁ‘?lp‘i"g}avnﬁ%?@?ﬂ‘fen}ip@' the constituent Y

conponents are _m xed and laid on the bottom and then subjected to
pressuri zat i ohl€o} israsakiemgtic view showing a gradation layer containing hollow
5  bodies mixed therein according to the present invention,
FIG 3 is an exploded view showing various structures of hollow bodies
that provide different functions according to the present invention.
FIG 4 is a schematic view showing forming water permeable surface
paving on the gradation layer according to the present invention.

10 FIG 5 is a schematic view showing complete formation of water
permeable surface paving on the gradation layer according to the present
invention.

FIG 6 is a schematic view showing a gradation layer according to the

present invention containing therein hollow bodies that are accommodated in

15 bags.



Referring to FIGS. 2 and 3, the gradation layer according to the present 20
i nvention conprises hollow bodies 31 of specific functions mxed in
gradation 9 materials conmonly used for road construction or on-site
earth. Each hollow body 31 conprises a shell in which a plurality of
t hrough apertures 32 is formed. The earth used in the gradation |ayer may
conpri se aggregates, soils, 5 gravels, or a mxture of water perneable
concrete, and additionally and sel ectively conprising other gradation
materials that are of no harmto the environnent. The holl ow bodi es 31 that
show specific functions are preferably in the formof sphere, for a
spherical structure is nore resistant to conpression stress from any
direction and provides the greatest vdid volunme 10 in the gradation |ayer.
However, the hollow body 31 may adopt ot her shapes. Referring to FIG 3,
the hol |l ow body 31 is conposed of two halves, each constituting a shell
menber 3la, 31b, adhesively bonded together to forma holl ow body, or fit
to each ot PETAMMHD DEGHERE FIONLoeTHIOPREFERRED AMBODIMENTSs to formthe
hol | ow body, or conbined to each other through buckling
The following descriptions are exemplary embodiments only, and are not
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 FIG. 1, the present invention provides a method for
10 geological gradation layer featuring disaster prevention and ecologic function.
The geologic structure according to the embodiment illustrated in FIG. 1
comprises a water stratum 10, an underground soil stratum 20, a gradation
layer 30, an interfacing layer 40, a water drain layer 50, and surface paving 60.
The gradation layer 30 may use on-site earth or gradation materials commonly
15 used for road construction, including aggregates, soils, gravels, a mixture of
water-permeable concrete, and additionally and of importance, comprising
unique hollow bodies 31.  All the constituent components are mixed and laid
on the bottom, and then subjected to pressurization for ramming,

Referring to FIGS. 2 and 3, the gradation layer according to the present

20 invention comprises hollow bodies 31 of specific functions mixed in gradation



structures to formthe holl ow body, or alternatively an integrally forned
unitary hollow body is made with bl ow nol di ng or perfusion nol di ng.
Preferably, the holl ow bodies are made of plastics, but they can be nade of
other traditionally used nmaterials or recycled materials. The shell of the
20 holl ow body is made of a wall of great thickness and the shell forns a
plurality 10 of through apertures 32 therein. The holl ow bodies 31 used in
the present invention can be made as engi neering holl ow body for different
uses, such as a disaster-prevention water-storage holl ow body, or an earth
i nprovenent hol | ow body, or a mcroorgani smculture hollow body or a

wat er - keeping 5 hol |l ow body, or any type of hollow body that neet the need
for on-site use. The disaster-preventi%n water-storage holl ow body is
applied by m xing the holl ow bodies 31 having shelling form ng through
apertures 32 in the gradation |ayer 30, whereby in case of extrenely high
precipitation falling on the ground surface, when the surface paving 60
conduct s timeteriaismemronhoustdvinmnsradssonsimect oml drow-sitet @nihor ehdwllofv each of

t he hol | ow bodies 31 contained in the gradation |ayer 30 provides a space

for col | ecddym DEBEISSs d3hellad g cMatRiraliRASS thiou %@@H@&sba ighe gradation
| ayer 30 through the apertures 32 of 'the shells intd the interior space of

t he hol | oW, E@Q%{ pso that protection against risk of [ocal flooding can be

. (8] .
done in a s eri od. When surface

The earth used in the gradation layer may comprise aggregates, soils,

5 gravels, or a mixture of water permeable concrete, and additionally and
selectively comprising other gradation materials that are of no harm to the
environment. The hollow bodies 31 that show specific functions are
preferably in the form of sphere, for a spherical structure is more resistant to
compression stress from any direction and provides the greatest void volume

10 inthe gradation layer. However, the hollow body 31 may adopt other
shapes.

Referring to IFIG. 3, the hollow body 31 is composed of two halves, each
constituting a shell member 31a, 31b, adhesively bonded together to form a
hollow body, or fit to each other with stepped surfaces formed in jointing

15 edges to form the hollow body, or combined to each other through buckling
structures to form the hollow body, or alternatively an integrally formed
unitary hollow body is made with blow molding or perfusion molding.
Preferably, the hollow bodies are made of plastics, but they can be made of
other traditionally used materials or recycled materials. The shell of the

20 hollow body is made of a wall of great thickness and the shell forms a plurality



15 water perneation is no longer in progress, with a sufficient tine |apse,
penetration gradually conducts the water into the underground soil stratum
20 and the underground water stratum 10. Wth the tenporal storage of water
in the disaster-prevention water-storage holl ow bodies and then gradually
rel eased, the ground surface may acquire an effect of efficient water drain
and 20 repl eni shnent of underground water resources in a short period. 11
The earth-inprovenent holl ow body is constructed by depositing a

car bon-cont ai ned substance 33, such as active carbon or binchotan, or an
eart h-inprovenent agent desired for inprovenent of |ocal earth, in the
interior space thereof Wth the earth-inprovenent hollow bodies mxed in 5
the gradation | ayer, the carbon-contailhed substance 33 functions to absorb
and activate acidifying substance or harnful substance entraining water

t hat penetrates dowward and passes through the earth-inprovenent holl ow
bodi es or that contained in the surrounding soil, so as to realize

i mpr ovenenof ifowgr ageroued 32 thereddOThEherhollowrtgalidsshi wseltinile prekdraw body i s
constructed by depositing selected mcrobial strains 34 in the interior

space t her gRbntich fe‘ﬁw@rrﬁl%le%@eﬁ%ﬁ%ﬂi hol%kk/%‘éﬂg %ﬁn §5‘v tuded di@facpantity of

m croorgani sns. Wth the m crodrganismcul tur odiés mxed in the
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cul tured can, hel p deconposi ng organi c substance contained in the soil,
pronptinglﬁﬁkﬂvppé&ﬂﬁéﬁﬁ“ﬁ@@%%ﬁﬁﬂh@mﬁﬁehDHQVWbQQﬂQHﬂﬁﬁm@hHEQMﬁgoving
ecol ogi cal environnment of earth.
5 hollow body, or any type of hollow body that meet the need for on-site use.
The disaster-prevention water-storage hollow body is applied by mixing
the hollow bodies 31 having shelling forming through apertures 32 in the
gradation layer 30, whereby in case of extremely high precipitation falling on
the ground surface, when the surface paving 60 conducts the rainwater
10 downwards, the hollow interior space of each of the hollow bodies 31
contained in the gradation layer 30 provides a space for collection of water by
having water that is absorbed in the gradation layer 30 through the apertures
32 of the shells into the interior space of the hollow body, so that protection
against risk of local flooding can be done in a short period.  When surface
15 water permeation is no longer in progress, with a sufficient time lapse,
penetration gradually conducts the water into the underground soil stratum 20
and the underground water stratum 10.  With the temporal storage of water in
the disaster-prevention water-storage hollow bodies and then gradualty

released, the ground surface may acquire an effect of efficient water drain and

20 replenishment of underground water resources in a short period.



The wat er - keepi ng hol | ow body is constructed by filling a water absorption
substance 35 in the interior space thereof, such as sponge or other 20

wat er absorptive nmaterials that are not deconposabl e by m croorgani sns, so
12 that when the water-keeping hollow bodies are m xed in the gradation

| ayer, the water absorption substance 35 hel ps to absorb water when water
flows through the hollow bodies so as to keep water fromfl ow ng away from
the earth that ensures sufficient supply of water for survival and
propagation of 5 mcroorgani sns and al so i nproving water preservation and

i ncreasing water content in dry area. In case of high tenperature on the
ground surface, the high content of water in the earth allows water to be
converted into vapor that is then rel dased to the environnent for heat
exchange with the environnent so that the heat island effect can be
elimnated or alleviated. 10Referring to FIGS. 4 and 5, a schematic viewis
shown to denonstrate that surface paving 60 is being forned on the
gradati on | ayerhesgarthfingrroveraent laliiv body ay@msBacted byrdtpogitihg at he present

i nvention has been conpletely laid. In the enbodinment illustrated, the

surface payirBeniconiaicelsuBShABADS &uBR Yk AGHvaWiEoh 6PPRLhSES, & &y anmework 61 in
which a plurality of drainpipes 62 is 15 arranged. The framework 61

compr 1 se= BhaEhh 85 ant N8k SONRE B IORE R SR 0L, 53, Lo e
Fashi on,  aGTisEYGPRat. LW\t cap b ROy &b eaakes mackon. | n whi ch
wat er perneability being realized
5  the gradation layer, the carbon-contained substance 33 functions to absorb and
activate acidifying substance or harmful substance entraining water that
penetrates downward and passes through the earth-improvement hollow
bodies or that contained in the surrounding soil, so as to realize improvement
of earth quality.
10 The microorganism-culture hollow body is constructed by depositing
selected microbial strains 34 in the interior space thereof to setve as an
excellent culture site for a large quantity of microorganisms. With the
microorganism-culture hollow bodies mixed in the gradation layer,
microorganisms can be effectively cultured and an improved environment for
15 propagation is provided. The earth microorganisms so cultured can help
decomposing organic substance contained in the soil, prompting nitrification,
performing de-nifrification, and improving ecological environment of earth.
The water-keeping hollow body is constructed by filling a water

absorption substance 35 in the interior space thereof, such as sponge or other

20 water absorptive materials that are not decomposable by microorganisms, so



20 through for exanple paving that conprises water drain holes drilled
therein by 13 neans of drilling tools, |awn, water perneable bricks, water
per neabl e asphalt, and water perneable concrete. This provides the sane
result of being used in conmbination with the gradation layer 30 to
construct a gradation |layer featuring environnental protection and ecol ogic
function, and thus providing 5 the sane effect of inproving global warm ng.
Referring to FIG 6, in the enbodinent illustrated, the gradation |ayer 30
is formed of on-site earth or gradation nmaterial traditionally used for
road construction, which is mxed with hollow bodies 31, which provide
specific functions, according to the present invention. The holl ow bodies
31 can be 10 arranged in such a way that a plurality of hollow bodies are
recei ved and accommodated in a net bag to forma bag-contai ned hol | ow body
unit 32. A plurality of bag-contained hollow body units 12 may be
positioned together and m xed with on-site earth to nake as a gradation

layer. Thithativhen freowaideketpiag battowdiddies e asixdil fctiegeddaboMgyerl 5! n
summary, the gradation |ayer according to the present |nvent| on is

ef fective tha ek eﬁﬁbﬁﬁ%nas%st%hé’é 393«:@@&@&@5&5 \»\Féﬂéiwﬁﬁ&{ {uaté? odnd per meat es

downwar d t hrough ground surface 1nto radatl on layer, ere

ot on' e ORGD R Fe ks A LG Sl e g e
the bod eseatrt% that ensures sufficient supply of water for survival and propagation of
5 microorganisms and also improving water preservation and increasing water
content in dry area.  In case of high temperature on the ground surface, the
high content of water in the earth allows water to be converted into vapor that
is then released to the environment for heat exchange with the environment so
that the heat island effect can be eliminated or alleviated.

10 Referring to FIGS. 4 and 5, a schematic view is shown to demonstrate
that surface paving 60 is being formed on the gradation layer 30 after the
gradation layer 30 according to the present invention has been completely laid.
In the embodiment illustrated, the surface paving is water permeable paving,
which comprises a framework 61 in which a plurality of drainpipes 62 is

15 arranged. The framework 61 comprises plastic bars that connect the
drainpipes. Cement grout 63 is then poured into the framework and is
allowed to cure to form rigid concrete paving.  Further, for paving 60 that is
constructed in a water impermeable fashion, a top layer that is water

permeable may be added thereon, in which water permeability being realized

20 through for example paving that comprises water drain holes drilled therein by



20 be stored therein. As such, the water so stored can be supplied for
survival of 14 earth mcroorganisns and earth protozoa in tinme of earth
being dried. Further, regulation of tenperature and hum dity through the
under ground water can be realized especially in a dried area to naintain
l'iving of plants and prevent desertification. In hot tinme, the wet earth
can rel ease vapor to the 5 atnosphere for regulating the tenperature of the
at nosphere. As such, a nethod for nmanufacturing geol ogi cal gradation
featuring disaster prevention and ecologic function is provided. It
wi || be understood that each of the elenments described above, or two or
nore together may also find a useful application in other types of nethods
10 differing fromthe type descri bed &bove. Wile 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 the details above, since
it wll be understood that various om ssions, nodifications, substitutions
and changeweims ofdriliing teoladawdewater peoficaliie bdeks, caatdGidrineableasplhland in its
operation can be made by those skilled in the art w thout

and water permeable concrete.  This provides the same result of being used

in combination with the gradation layer 30 to construct a gradation layer

featuring environmental protection and ecologic function, and thus providing

5 the same effect of improving global warming.,
Referring to FIG 6, in the embodiment illustrated, the gradation layer 30

is formed of on-site earth or gradation material traditionally used for road

construction, which is mixed with hollow bodies 31, which provide specific

functions, according to the present invention. The hollow bodies 31 can be

10 arranged in such a way that a plurality of hollow bodies are received and

accommodated in a net bag to form a bag-contained hollow body unit 32. A

plurality of bag-contained hollow body units 12 may be positioned together

and mixed with on-site earth to malke as a gradation layer. This also provides

the same effects as discussed above.

15 In summary, the gradation layer according to the present invention is

effective in collecting and storing rainwater that falls on and permeates

downward through ground surface into the gradation layer, where the

gradation layer, when being saturated with the rainwater, guides the rainwater

through the apertures formed in shells of the hollow bodies into the bodies to

20 bestored therein.  As such, the water so stored can be supplied for survival of



departing in any way fromthe spirit of the present invention. 15 1 CLAI M
1. A nmethod for manufacturing geol ogi cal gradation featuring disaster
prevention and ecol ogic function, characterized in that: the geol ogi cal
gradation is fornmed of gradation materials for 5road construction or
on-site earth, the gradation conprising hollow bodies arranged therein,
each of the holl ow bodies defining through apertures, the holl ow bodi es
being m xed with the gradation naterials to formthe gradation. 2. The

met hod according to claim1, wherein the hollow bodies are 10constructed as
eart h-i nprovenent hol | ow bodi es, which have hollow interior spaces in which

a carbon-contai ned substance or an earth-inprovenent agent is deposited.
14

earth microorganisms and earth protozoa in time of earth being dried.
Further, regulation of temperature and humidity through the underground
water can be realized especially in a dried area to maintain living of plants and
prevent desertification. In hot time, the wet carth can release vapor to the

5 atmosphere for regulating the temperature of the atmosphere.  As such, a
method for manufacturing geological gradation featuring disaster prevention
and ecologic function is provided.

It will be understood that each of the elements described above, or two or
more together may also find a useful application in other types of methods

10 differing from the type described above.

While certain novel features of this invention have been shown and
described and are pointed out in the annexed 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

15 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.



3. The nmethod according to claim1, wherein the holl ow bodies are
constructed as m croorgani smcul ture hollow bodi es, which have 15hollow
interior spaces in which mcrobial strains are set. 4. The nethod according
to claim1, wherein the hollow bodies are constructed as water-keepi ng
hol I ow bodi es, which have hollow interior spaces in which a water
absorption substance, including sponge or a water absorptive material that
i s not deconposabl e by 20m croorgani sns, is deposited. 16 5. The net hod
according to claim1, wherein each of the hollow bodies forns through
apertures and is conposed of two halved shell nenbers that mate each other.
6. The nethod according to claim1l, wherein each of the hollow 5bodies
forns through apertures and is integrdfly formed as a unitary body through
bl ow nol ding. 7. The method according to claim1, wherein each of the
hol I ow bodi es forms through apertures and is integrally forned as a unitary
body through perfusion nolding. 108. The nethod according to claiml,
wher ei n t hbCha\IMw bodi es that are arranged in the gradation |ayer are
acconmodated in plurality in
1. A method for manufacturing geological gradation featuring disaster
prevention and ecologic function, characterized in that:
the geological gradation is formed of gradation materials for
5 road construction or on-site earth, the gradation comprising hollow
bodies arranged therein, each of the hollow bodies defining through
apertures, the hollow bodies being mixed with the gradation
materials to form the gradation.
2. The method according to claim 1, wherein the hollow bodies are
10 constructed as earth-improvement hollow bodies, which have
hollow interior spaces in which a carbon-contained substance or an
earth-improvement agent is deposited.
3. The method according to claim 1, wherein the hollow bodies are
constructed as microorganism-culture hollow bodies, which have
15 hollow interior spaces in which microbial strains are set.
4. The method according to claim 1, wherein the hollow bodies are
constructed as water-keeping hollow bodies, which have hollow
interior spaces in which a water absorption substance, including

sponge or a water absorptive material that is not decomposable by

20 microorganisms, is deposited.



a bag net to form a bag-contai ned holl ow body unit.

10

The method according to claim 1, wherein each of the hollow
bodies forms through apertures and is composed of two halved shell
members that mate each other.

The method according to claim 1, wherein each of the hollow
bodies forms through apertures and is integrally formed as a unitary
body through blow molding,

The method according to claim 1, wherein each of the hollow
bodies forms through apertures and is integrally formed as a unitary
body through perfusion molding.

The method according to claim 1, wherein the hollow bodies that
are arranged in the gradation layer are accommodated in plurality in

a bag net to form a bag-contained hollow body unit.



