DESCRI PTI ON PERMEABLE WATER CUT- OFF AGENT, WATER CUT- OFF MATERI AL, CONCRETE
OR MORTAR COWMPCSI TI ON, AND METHOD FOR PREVENTI NG WATER LEAKS TECHNI CAL

FI ELD The present invention relates to a perneable water cut-off agent with
good water cut-off capabilities, nore precisely to a perneable water
cut-of f agent that can penetrate into cracks or hol es causing water |eaks,
filling the gaps thereby to prevent water from penetrating therethrough.
BACKGROUND OF THE | NVENTI ON To prevent water |eaks in roofs, floors and
wall's, the sites into which water penetr o0 cause water |eaks therein,
such as hol es, cracks or gaps, are %égﬁ%ﬁéﬁfo$illed with a seal ant.

However, for those in which the water-|leaking sites are not clear, it is
extrenely difficult to identify the sites into which water penetrates to
cause water_leaks, and nost of those cases could not be repaired b such

si npl e coathwlﬁ FATES QH"‘E‘I’PFJ AGENT n (WARRR QUTZOEE MARERIAL o« CONG

conplete re-roofin [of0) ete re-covering wth fresh wat er proof sheets

and, for waR R@J’&n C@M%Sét"et%r AND: YET EP%B#ENEN@INE‘L WATERGLEAKS

guar ant ee termfor no leak in buildings is often long, for exanple, for a
period of 5 to 10 years or so, and within the guarantee term buil ding
constructors are obliged to pay the costly expenses for repairing the

| eakage si tEECHNECAIN\EIRLR after the term has expired, building owners
manage to pay :
The present invention relates to a permeable water cut-off
agent with good water cut-off capabilities, more precisely to
a permeable water cut-off agent that can penetrate into cracks
or holes causing water leaks, £illing the gaps thereby to prevent -

water from penetrating therethrough.

BACKGROUND OF THE INVENTION

To prevent water leaks in roofs ’ floors and walls r thesites
into which water penetrates to cause water leaks therein, such
as holes, cracks or gaps, are coated or filled with a sealant.
However, for those inwhich thewater-leaking sites are not clear,
it is extremely difficult to identify the sites into which water
penetrates to cause water leaks, end most of those cases could
not be repaired by such simple coating or fillingwith a sealant.
Such cases therefore require complete re-roofing, complete
re-covering with fresh waterproof sheets, and, for walls, even
complete spray coating or complete re-tiling.

The guarantee ﬁerm for no leak in buildings is often long,

for example, for a period of 5 to 10 years or so, and within



them 1In this connection, JP-B-7-96672 di scl oses a spreading

| eak- preventing agent for sealing cracks that cause water |eaks, with a

wat er -i nsol ubl e powdery substance. However, the agent disclosed is

. defective in that the water-insoluble powdery substance precipitates
therein during storage, or that is, the storage stability of the agent is
poor. In this connection, JP-A-5-140537 discloses one neans for solving the
problen1of precipitation for mhich is used a silica sol dispersion

However , §ﬁglllca % used in the nethod is often | ost when

the agent &OfpPuaragtee o Eﬁ AANGL EOBAFENGHRES: 258 BRLLAED FReRRNg
poi nt, and, .in those condltlons t he agent nax give precipitates.
Therefore, tPﬁb°P§EHN|&§866§§§I§§€dr68ﬁlﬁépgsF el lepkage ehEeSyol&gRDY,
stability of the agent. Gven that situation', it is desired to devel op a
| eak- prevéRd ﬁ@tﬁﬁeﬁbevﬁ—?ﬂ“d&ﬁj ey fuddiding owpershmasageekpeP_aY ve
and can be applied to constructions w thout taking tine and w thout.
detractingth®e®m t he outward appearance of the constructions to which it has
been applied. DI SCLOSURE OF THE | NVENTI ON W&, the present inventors have
assi duously st udinedthds @thectnnnAyﬂRHB+7K9¢ﬁlﬂﬂdﬁsclnsmsomedpabmdéngand,
as a resul ¥, have achieved the present invention. Specifically, the present
i nventi on Aleak-pyeventliad agéwinifiog sealing cracks that cause water leaks,
with a water-insoluble powdery substance. waever, the agent
disclosed is defective in that the water-insoluble powdery
substance precipitates therein during storage, or that is, the
storage stability of the agent is poor. In this connection,
JP-A-5-140537 discloses one means for solving the problem of
precipitation, -for which is used a silica sol dispersion.
However, the silica sol dispersion used in the method is often
lost when the agent comprising it is frozen in the environment
below the freezing point, and, in those conditions, the agent
may give precipitates . Therefore, the technique disclosed can
not still ensure the storage stability of the agent.
Given that situation, it is desired to develop a leak-
preventing agent with good storage stability, which is
inexpensive and can be applied to constructions without taking

time and without detracting from the outward appearance of the

constructions to which it has been applied.

DISCLOSURE OF THE INVENTION

We, the present inventors have assiduously studied so as



(1) A perneable water cut-off agent, which conprises a gelable hydrophilic
resin and a gellant for said hydrophilic resin; (2) The perneabl e water
cut-of f agent of (1), which conprises a surfactant; (3) The perneabl e water
cut-of f agent of (2), which conprises a water-insoluble powdery substance;
(4) The perneable water cut-off agent of (2), wherein the gel able
hydrophilic resin is one or nore selected fromthe group consisting of

gel abl e hi ghly wat er-absorbing pol yners, polyvinyl acetates and pol yvinyl
~al cohol s; pey meabl e. wat er cuf - of ent of y one_ of

whi ch corrpl(’:l sﬁggxﬁtgi‘e RESPHARS JSRELRRE v&? PsaaeﬁFsﬂit('Sﬁla"éhl ch
1s thixotr\%gbgﬁag&t% a thlxotro I ¢ I ndex of not srraller than 1.5; (7) The
per neabl e § RERFENbf LAEENELops) | SW&#%&&MIS&*‘% PEe§aRtohol -
(8) The per neabl.e water cut-off agent of (1), which conprises a

conposi t i oAPXERSACH Ked@tsst rbrthe gfeq]a]tﬂ"émﬂ/drophl lic resin and a
surfactant or the three of a gelable hydrophilic resin, a surfactant and:
water, and a corpdsidi BﬂrBeébg?—aWﬁFﬁg' éu‘geplfénﬁgﬁb‘r:rt‘ﬁblﬂbdﬂ@phrh-b‘esrem n
or both of a 3 gellant for the hydrophilic resin and water; (9) A nethod
for prevenﬂ'ﬁﬁgbﬂo@t ehydrapbiligi taséipnpnd segellant for said hydrophilic

resin;

(2) The permeable water cut-off agent of (1), which
comprises a surfactant;

(3) The permeable water cut-off agent of (2), which
comprises a water-insoluble powdery substance;

(4) The permeable water cut-off agent of (2), wherein the
gelable hydrophilic resin is one or more selected from the
group consisting of gelable highly water-absorbing polymers,
polyvinyl acetates'and polyvinyl alcohols;
| (5) The permeable water cut-off agent of any one of (1)
to (4), which compriseé water; |

(6) The per'méable water cut-off agent of (5), which J".S
thixotrdpic and has a thixotropic index of not smaller than1.5 ;

(7) The permeable water cut-off agent of (5) or (6), which
comprises a polyalcohol;

(8) The permeable water cut-off agenf of (1), which
comprises a composition A containing both of a gelable
hydrophilic resin and a surfactant or the three of a gelable
hydrophilic resin, a surfactant and water, and a composition

B containing a gellant for the hydrophilic resin or both of a



pouring or injecting the permeable water cut of f agent of (5) or (6) into a
construction through openings fornmed therefor in the construction; (10)
Anmet hod forpreventing waterl eaks, whichconprises spreading either one of a
conposition A containing a gelable hydrophilic resin, a surfactant and

wat er and a conposition B containing a surfactant, a gellant for the

. hydrophilic resin and water on a part to be spread therewith, followed by
spreadi ng the other on nearly the sane part as previously spread; (11) A

wat er cut - of f, ;mat.er aI ared by nating the perneable

vat er cut - S NS ﬁﬂ%(h¥dﬁﬁﬁhfiﬁ %%ﬁwégﬁéﬁﬁg?ﬁnce (12)

Awat er cut - offnat rla par edby i natin the er neabl e wat er
cut-of f agent of( 05) d'f‘e?lg‘?g fﬁp{)pgegﬁggprn ab EF Whdch COmpELSEs
through coating or d| §§3€h A wat er cut - off naterlal which is

prepar ed bPRE: gét € ReFBeakle wwhiengath-ofif agendnefof5)1) to
(4) with a mater perV|ous material; (14) A concrete or nortar conposition
cont ai ni ngOFhéd pelkan s eopgtEncEirnoEhraaghiopgnings formed thespfarhindened
product which is prepared by hardening the concrete or nortar conposition

of (14); (Ehe RWFI?@G’th&nrprodUU ng a perneable water cut-off 4 agent,

which is characterized by mxing a gelatinated
(10) Amethod for preventing water leaks, which comprises

spreading either one of a composition A containing a gelable
hydrophilic resin, a surfactant and water and a composition B
containing a surfactant, a gellant for the hydrophilic resin
and water on a part to be spread therewith, followed by spreading
the other on nearly the same part as previously spread;

(11) A water cut-off material which is prepared by
impregnating the permeable water cut-off agent of (5) or (6)
into a spongy substance;

(12) Awater cut-off material as prepared by impregnating
the permeable water cut-off agent of (5) or (6) into a cloth,
a rope, a film or a sheet, through coatingl or dipping;

(13) A water cut-off material which is prepared by
wrapping the permeable water cut-off agent of any one of (1)
to (4) with a water-pervious material; |

(14) A concrete or mortar composition containing the
permeable water cut-off agent of (5) or (6);

(15) A hardened product which is prepared by hardening
the concrete or mortar composition of .(14) ; )

(16) A method for producing a permeable Water cut-off



conposition (conposition a) which is prepared by m xing a gel able
hydrophilic resin, a surfactant, a gellant for the hydrophilic resin and
-water, and a m xture (conposition b) of a water-insoluble powlery substance
and water; and (17) A perneable water cut-off agent, which conprises one or
nore gel abl e hydrophilic resins selected fromthe group consisting of

sodi um pol y(net h)acryl ate, sodi um al gi nate and sodi um car boxynet hyl

cellul ose, one or nore surfactants, one or nore gellants for the

hyd hi | .a electdfrmt.he 0 con tin of . - e
bont onit e S9SBE/ L BBiRBNC A: | PRORREEeRide Py cnikohdi o "SetstipaFedlng
f which the thi t d t .1 Ih 1.5. Rl EF DESCRI PTI ON
oF THE DrAdPRESSERION Gt e%hﬁ%é'ﬁ%fé%ﬁ&&?ﬁ%@%ﬁﬁ& ek “

shows one of the bi sected. di,yi sions of the concrete container of Flg

Fig. 3 shof§lableakhydsprhddis Fesing whisFfactanto i detkant eesthe t he
concrete container, _of Fig. 1 are joined and fixed with wire. Fig. 4 is a
cross- sect Mﬁ%hﬂ%%ﬁ?élﬂhaﬂdaﬂaﬁ%mnyif%mla{%ﬁwéﬁﬁm@%épncbﬂ of f
agent is fornmed on a waterproof joint. The nunbers given in those draw ngs
shows as f@l Wakertinesdabdiee erhaulsstange apdywater; and

(17) A permeable water cut-off agent, which comprises one
or more gelable hydrophilic resins selected from the group
consisting of sodium poly(meth)acrylate, sodium alginate and
sodium carboxymethyl cellulose, one or more surfactants, one
or more gellants for the hydrophilic resin(s) as _selectéd from
the group consisting of Ca-type bentonite, Ca-type
montmorillonite and Ca-type smectite, and water, and of which

the thixotropic index is not smaller than 1.5.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows one example of concrete containers.

Fig. 2 -shc-:'ws' one of thel bisected divisions of the concrete
container of Fig. 1.

Fig. 3 shows a leak test container in which the two bisected
pieces of the concrete container of Fig. 1 are joined and fixed
with wire.

Fig. 4 is a cross-section in the case that aﬁ opening for
a permeable water cut-off agent is formed on a waterproof joint.
The numbers given in those drawings shows as follow:

l: Concrete container



3: Wre 4: Opening for perneable water cut-off agent 5: Heat-insul ating

mat erial hol ding concrete 6: Heat-insulating material 7: Concrete 8:
Wat er proof asphalt joint BEST MODES OF CARRYI NG QUT THE | NVENTI ON The
present invention will be described in detail hereinunder. The perneabl e
wat er cut-off agent of the present invention contains a gelable hydrophilic
resin and a substance which is effective as gellant for the hydrophilic
resin. A part of the gelable hydrophilic resin for use in the present

i nvention react .Mﬁgh the gellant for the hydrophilic resin to give a

wat er - i nsol ubl e “del ®®#fi | e the renmmi nder of it acts as a binder for the
gel, and, after the _agent perneates into a | eakage site, it is thereby
prevent ed from Prowli €away. The gel abl e hydrophilic resin of that type

i ncl udes gel abl e highly_mater-absorbin pol ymers capabl e of absorbi ng water
and swel | i ng wi t4i n"ORSBABA TR&r PEFMERDLWateY iGHiHafhagent swol | en wei ght
of at nobst hundreds times of .its original weight, polyvinyl acetates,

pol yvi nyl al cohd’s Beatraasplréing: apderddl hdshing #enanaderl one. The nean

nol ecul ar wei ght 6 of the resin is not specifically defined as far as
the resin 6: Heat-insulating material

=

7: Concrete

8: Waterproof asphalt joint

BEST MODES OF CARRYING OUT THE INVENTION

The present invention will be described in detail
hereinunder.

The permeable water cut-off agent of the present invention
contains a gelable hydrophilic resin and a substance which is-
effective as gellant for the hydrophilic resin.

A part of the gelablé hydrophilic resin for use in the
present invention reacts with the gellant for the hydrophilic
resin to give a water—insoluble gel, while the remainder of it
acts as a binder for the gel, and, after thé agent permeates
into a leakage site, it is thereby prevented from floﬁving away.
The gelaﬁle hydrophilic resin of that type includes gelable
highly water-absorbing poiymers capable of absorbing water and
swelling within a short period of time to finally have a swollen
weight of at most hundreds times of its original weight,
polyvinyl acetates, polyvinyl alcohols and the like.

Preferred is non-crosslinked one. The mean molecular weight



Is gelable , and it varies depending on the polynmer type and ot hers.
Therefore, though not indiscrimnately said so, generally preferred are

hi gher nol ecular resins. In general, the resin nmay have a nmean nol ecul ar
wei ght of fromthousands to tens of mllions or so. Specific exanples of

t he gel abl e highly water-absorbing polynmers that are usable herein include
poly(nmeth)acrylic acid derivatives such as al kali netal

pol y(net h)acryl ates, sodi um (neth)acryl at e-vi nyl al cohol copol yners

(saponi fied hyl (neth)acryl ate-yvjnyl acejate copol yners), )
saponi f i edogg%bﬁ‘@?%}ac% I%?#Iﬁﬁ’?"elé’y%‘?w;fg‘? %,aﬁ)d‘-lp%r( St h}‘é@rﬁ?sm

am des, et¢.; alginic acid and .its derivatiyes, for exanple, alginic acid
and its al RE Beddbie zaPPL dhcHariesodrPBRPILGONRethEoPRL¥MEH EVEPNARE,
etc., and polyal cohol esters of alginic acid such as propylene glycol

al gi ni ¢ acP¥heLeer "@b@‘??ng&vcﬁwgfvappﬁesl;mi%ﬁcﬁmg?lﬁl lga%d ngeal
salts of starch glycolic acid ester or.phosphoric acid ester, such as
sodi um st agER nrefegsedsarah ket mMylsgaplan gesdad .umlst geseral,
phosphat es, potassium starch phosphates, etc.; cellulose derivatives such
as sodi um &RepsRpint MY baveuposeanpeeoiesularcwebghynefhfrom theusandse,
etc. < Preferred are poly(neth)acrylic aci d derivatives

such as tosgénsmofomiliddiomsacylstte, poly(nmeth)acrylic acid amides,
etc.; alginic acid and its alkali netal salts such as.alginic acid, 7

Specific examples of the gelable highly water-absorbing
polymers that are usable herein include poly(meth)acrylic acid
derivatives such as alkali metal poly(meth)acrylates, sodium
(meth)acrylate-vinyl alcohol copolymers (saponified methyl
(meth)acrylate-vinyl acetate copolymers), saponified
poly(meth)écrylonitrile system polymers, poly(meth)acryl-
amides, etc.; alginic acid and its derivatives, for example,
alginic acid and its alkali metal salts such as sodium alginate,
potassium alginate, etc., and polyalcohol esters of alginic
acid such as propylene glycol alginic acid ester, etc.; starch
derivatives, for example, alkali metal saits of starch glycolic
acid ester or phosphoric acid ester, such as éodium starch
glycolate; potassium starch glycolate, sodium starch
phosphates, potassium starch phosphates, etc.; cellulose
derivatives such.as_sddium.carboxymethyl cellulose, potassium
carboxymethyl cellulose, etc. Preferred are
poly{(meth)acrylic acid derivatives such as sodium
po;y(meth)acrylate, poly(meth)acrylic acid amides, etc.;

alginic acid and its alkali metal salts such as alginic acid,



sodi um al gi nate, potassiumalginate, etc.; lower [err] glycol esters of

al gi.nic acid, such as propylene glycol alginic acid ester, etc.; as well as
sodi um starch glycol ate, sodium starch phosphates, and sodium

car boxymet hyl cel | ul ose. More preferred are poly(neth)acrylic acid
derivatives, sodium al ginate and sodi um car boxynet hyl cellul ose; and even
nore preferred are sodi um pol yacryl ates. The preferred sodi um pol yacryl at es
may have a nean nol-ecul ar wei ght of not smaller than 5, 000, preferably not
smal l er than 50, 00Q, .nore preferahly not ,smaller than 500, 000.

upper nost Iqqqltu“bﬁltgﬁé‘aﬁlﬂ'eEBItéFS\?vBF‘gﬂ%giléla*ﬁSt' Sheci 11T \{ Qet)i HéHcolThe

hi ghest ol ecul ar wei ght sodi um pol yacryl ates that are comrerci al

avai | abl e &5tRrss e afgipis agdd, ngieh AsPEoRYIRNSPL¥aql éﬂrgl@rlchCléne or

more of those gel abl e highly water-absorbing polymers nmay be used herein

ei ther sin@Sted, §&Ceands Mell esnBradinmositarch lglipalatier Isoghup starch

wat er - absor bi ng pol ynmer and a polyvinyl acetate or polyvinyl alcohol

i nproves t iphdsphates evand ngsediemi | carbexyhethylageel ludosenre caMore | n

t he conbi nati on of t'he gel abl e highly water-absorbing polynmer and a

pol yvi nyl gosfsrmreasd poeyvwwoly(métbhatrylhe getiabl demiglatiwest,er sadsambi ng

polymer is-mxed in amount of from5 to 95 % by weight of the total weight

of the conlgdinade aihk sedalshechyborphethylr esllulmsdie andedveant hoze

non-gel abl e hydrophilic paste that acts as an auxiliary agent. The

hydr ophi | | puefeirethyabe sodion nadlyastrybstes, syhehqirefdrred sodium
polyacrylates may have a mean molecular weight of not smaller
than 5,000, preferably not smaller than 50,000, more preferably
not smaller than 500,000. The uppermost limit of the molecular
weight is not specifically defined. The highest molecular
weight sodium polyacrylates that are commercially available at
present have a mean molecular weight of millions or so.

One or more of those gelable highly water-absorbing
polymers may be used herein either singly or as combined.
Combination of the gelable highly water-absorbing polymer and
a polyvinyl acetate or polyvinyl alcohol improves the leak-
preventing capabilities of the agent in soﬁe'cases. In the
combination of the gelable highly water-absorbing polymer and
a polyvinyl acetate or polyvinyl alcohol, the gelable highly
water-absorbing polymer is mixed in amount of from 5 to 95 %
by weight of the total weight of the combination.

The gelable hydrophilic resin may be mixed with a

non-gelable hydrophilic paste that acts as an auxiliary agent.

The hydrophilic paste may be any of natural pastes, synthetic



pol ymer pastes and others, but preferred are hardly perishable synthetic
pol ymer pastes. Specific exanples of the hydrophilic pastes usable
herein include gelatin, glue, acrylic emulsions, nethyl cellul ose,

hydr oxypropyl cellul ose, polyhydroxyethyl methacrylate, starch, etc. The
anount of the non-gel able hydrophilic paste, if used, to be mxed with the
gel abl e hydrophilic resinmaybepreferably fronbto500parts. by weight relative
to 100 parts by weight of the resin, though not specifically defined. The

hydr ophi |l i ¢_paste act nt reve onent s Vi ng
penetr at ed PP ﬁrﬁ’B‘eFeBﬂﬁ ESS?IF%Q\{:?WE@W EBL\I‘VI 'ﬂ‘Feeg B @ti?ﬁ’sﬁﬁlé <
hydrophilic resin IS in the erneab e ma cut - of f. agent _ of

present in® H&%@ﬁ H%;Y¥EEC|P?%5$?y def PREGL bFovﬁﬁQTﬂ%ﬁé)quchE cally
or physica bonds ,to the dro hilic resin in water to thereby
gel bt n 2o BHEORRLda s tod et e nérath inctidsialating G rrtul it e
“conpounds capable of g|V|n dlvalent or hi gher pol yval ent netal _cations in
water. ThEMESIGOPEEi | i RGERYL coffdithos®y { hBYFEPRIREORY 1t hecpt LutREe,
|nvent|on could easily be knomn as follows. A gelable hgdrophlllc resinis
di ssol ved PRIA¥Eroxysthpilchebhaskpdane. t%t%@l&h@ased Theamprnt sfdthae
viscosity of the resulting solution is neasured. Increase in the viscosity

i ndi cat es PRE-gRIASISni hydyophilae pafbBundf tesedd b hendiged withnehein.

In this test, the concentration of the gelable hydrophilic resin to be in
t he sol uti g@l@bmed bydrophilic resin may be preferably from 5 to 500 parts

by weight relative to 100 parts by weight of the resin, though
not specifiéally.defined. -The hydrophilic paste acts to
prevent the leak-preventing components having penetrated into
leakage sites from flowing away. |
The gellant for the hydrophilic resin, which is in the
permeable water cut-off agent of the present invention, is not
specifically defined, provided that it chemically or phys ically
bonds to the gelable hydrophilic resin in water to thereby
gelatinize the hydrophilic resin. For this, generally
preferred are compounds capable of givihg divalent or higher
polyvalent metal cations in water. The émployability of
compounds as the gellant in the present invention céuld easily
.be known as follows. A gelable hydrophilic résin is dissolved
in water, to which a compound to be checked is added, and the
viscositf of the resulting solution is measured. Increase in
the viscosity indicates the employability of the compound
 tested as the gellant herein. In this test, the concentration

of the gelable hydrophilic resin to be in the solution could



not be indiscrimnately determ ned, as varyi ng depending on the type and
t he nmol ecul ar wei ght of the resin..lIn general, however, one conueni ent
nmethod is to dissolve the resin in water to give a concentration of |ower
than the degree of the solubility of the resin in water and to give a
viscosity of fromthousands to tens of thousands cps or so. In the test,
the conpound to be tested for its enployability as the gellant is well
contacted with water to formits aqueous sol ution or dispersion including
metal ions of the conpound rel eased therein, and the resul ti sol ut,i on or
Asnending oot

di sper si onnPt hejdediscrimdnasedy determingd s ASBREVEDY F8% ¥ n an
amount of 1 % by weight or so of the resin. Specific exanples of the
gel | ant i nEypeansothe modecuarweight of the rggisr- sOh ISl PWEVEss t h
metal salts, alunms, water-soluble alunmniumsalts, water-soluble iron
salts, watenesepnerienhgaidnd 48 te digakve dhepresinnd ¥atesr talgye ne
earth netal oxides and the |ike capable of giving netal ions in water to
such an exaeconcéntratierhtbilewepe rthamatid degrethefpbhevepbwpihbtylof
silicates include alumniumsilicates, calciumsilicates, etc. As those,
preferred she fesfippinswatent endstohgige benvibscosityoef nbrom | thousands
snectite, etc. The Ca-type silicates such as bentonite, nontnorillonite,
smectite afd beherof ashowéandedcp® dierssi . Tmakhet hest, hbhencompoehdttoel vy
| arge cal ciumcontent. Preferably, the calciumcontent, calculated as CaQ
of the sil beaiestdd Ebatity pmplalylabillity as the gellant is well contacted
with water to form its aqueous solution or dispersion including
metal ions of the compound released therein, and the resulting
solution or dispersion is added to the solution of the gelable
hydrophilic resin in an amount of 1 % by weight or so of the
resin.

Specific examples of the gellant include poiyvalent metal
silicates, water-soluble alkaline earth metal salts, alums,
water-soluble aluminium salts, water-soluble iron salts,
water-soluble manganese salts, water-soluble zinc salts,
alkaline earth metal oxides and the like capable of giving metal
ions in water to such an extent that it exhibits geratinability.
The polyvalent metal silicates include aluminium silicates,
calcium silicates, etc. As those, preferred are Ca-type
silicates such as bentonite, montmorillonite, smectite, etc.
The Ca-type silicates such as bentonite, montmorillonite,
smectite and others as referred to herein means those having

a relatively large calcium content. Preferably, the calcium

content, calculated as CaO, of the silicate of that type falls

10



between 1 and 2 % or so, or even larger than the range by weight in the
total weight of bentonite, nontnorillonite, smectite or the I|ike.

Thewat er - sol ubl eal kal i neeart hnetal salts include al kaline earth netal salts
of organic acids having from1l to 3 carbon atons, or inorganic acids, etc.
As their specific exanples, nentioned are cal cium acetate, cal cium

chl oride, calcium hydroxide, calciumnitrate, nagnesium acetate, nagnesium
chl oride, magnesiumnitrate, magnesiumsulfate, etc. The al uns include

al um ni um potassium al uy _iron alum etc.. The water-sol uble alum niumsalts
"ncl ude al BRTHEER ARG Ze® OF GAmPEISTRR JATHET Sha FheHARES BIeweshH ni um
nitrate, etc. The water-soluble iron salts include iron salts of organic
aci ds havi Ag FRefatal weiddyhef kerkenite omontimar igilanidiga SMecddites o&nd

ot hers, concretely such as iron acetate, iron chloride, iron sulfate, iron

nitrate, eftde IhkewatThe yatebsohkibdenatieakine eanid nekakwajdmeinciufies of

organic acids having from1l to 3 carbon atoms, manganese salts of inorganic
aci ds and edkeddnegagicdt mefadushlas edngagendcaactidschamingafizom dhkori de,
manganese sulfate, etc. The water-soluble zinc salts include zinc salts of
organi ¢ aciddsarbpm@tiomsn lon cioxganbn acbds, etoc sks ttheirispegafiic
acids and ethers, concretely such as zinc acetate, zinc chloride, zinc
nitrate, ziegamplielsat amendtinnddeanekabilpdumaacetattegl eadatiom i ohloddde,
magnesi um oxi de, cal cium oxide, etc. More preferred are Ca-type bentonite,
Ca-t ype nocatodum ohydeoxGald ,ypealtenin t itraesi unagnes htr, acetate,
magnesium chloride, magnesium nitrate, magnesium sulfate, etc.
The alums include aluminium potassium alum, iron alum, etc. The
water-soluble aluminium salts - include aluminium acetate,
aluminium chloride, aluminium sulfate, aluminium nitrate, etc.
The water-soluble iron salts include iron salts of organic acids
having from 1 to 3 carbon atoms, iron salts of inorganic acids
and others, concretely such as iron acetate, iron chloride, iron
sulfate, iron nitrate, etc. The water-soluble manganese salts
include manganese salts of organic acids having from 1 to 3
carbon atoms, manganese salts of inorganic acids and others,
concretely such as manganese acetate, manganeSe chloride,
manganese sulfate, etc. The water-soluble zinc salts include
zinc salts of organic acids having from 1 to 3 carbon atoms,
zinc salts of inorganic acids and others, concretely such as
zinc acetate, zinc chloride, zinc nitrate, zinc sulfate, etc.
The alkaline earth metal oxides include magnesium oxide,

calcium oxide, etc. More preferred are Ca-type bentonite,

Ca-type montmorillonite, Ca-type smectite, magnesium acetate,
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cal ci um hydroxi de, cal cium acetate, alum nium acetate, and al umi ni um

sulfate. In practical use, especially preferred are Ca-type bentonite,
Ca-type nmontnorillonite, Ca-type snectite and the like, as having a
property of swelling. The gellant for the gelable hydrophilic resin

gelatinizes the resin into a water-insol uble gel, which, however, does not
precipitate. Therefore, the resulting gel -
canbesnoot hl yl edi nt ol eakagesi t estosealthem Inaddition, as being insoluble

in water, t 't havi ng lLed the | eakage .sit.es. does not _again
i ssol ve' | Sansram YRl G858 fhin, BEaeSTE T Ratp LR Foftord” aRa
hydr ophi | i ¢ resin vari depepdin n its gelatinatjon capabjlit t he
type of th&LyEHI R ﬁ?giéﬁﬁi‘l |£nrpé% ,lcé_aclc?lgfan %Hﬁxaﬁf&rréﬁ argy
fall betwe and, 2000 parts _by weight, but preferably between 10 and 1500
bar s by WORGYPS BEROPILEs BUTHRE BOBYTREATAOTGE Sy hbagE YRSl ERAGRLEENI ||
resin. As the %ﬁ{ﬁl- nt, salts such as cal cium nagnesjium or alumniumsalts
of organica®d | aéﬂﬁ! &8 JaNRE HiRFPRRFTY yohiRWehbiRdore have a hi gh
degree of geratination. Naturally, therefore, the amount of the salt of

that type to be Hfded®blaMe gEPEDLI Ehgydasddblie redi¥drephibige| raadnf or

the resin % be smal |, and, fqr_eg(arrpl e, it preferably falls between 10
and 200 pad€dafinigest thapresinef b9l @ Heateeningobnbleo@giar t whibghwei ght
or so, relative to 100 parts by weight of the gelabl e hydrophilic resin.
On the ot héoweNes,, deesCactyprepdptisaties, Thergferewntherresuiting gel
can be smoothly led into leakage sites to seal them. Inaddition,
as being insoluble in water, the gel thus having sealed the
leakage sites does not again dissolve in water to flow away.
The amoﬁnt of the gellant for the hydrophilic resin varies;,
depending on its gelatination capability, the type of the
gelable hydrophilic resin, etc. In general, however, it may
fall between 1 and 2000 parts by weight, but preferably between
10 and 1500 parts by weight, relative to 100 parts by weight
of the gelable hydrophilic resin. As the gellant, salts such
as célcium, magnesium or aluminium salts of organic or inorganic
acids have high purity and therefore have a high degree of
geratination. Naturally, therefore, the amount of the salt of
that type to be added to the gelable hydrbphilic resin as the
gellant for the resin may be sinall, and, for example, it
preferably falls between 10 and 20‘0 parts by weight, more
preferably between 20 and 100 parts by weight or so, relative

to 100 parts by weight of the ‘gelable hydrophilic resin. On

the other hand, the Ca-type bentonite, Ca-typemontmorillonite,
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12 Ca-type snectite or the like gives a smaller anmpunt of gel able ions
(calciumion, magnesiumion, alumniumion, etc.) in water than the salts
‘of organi'c or inorganic acids nmentioned above, and therefore, its anmpunt to
be m xed with the gel able hydrophilic resin is preferably |arger, for
exanpl e, falling between 10 and 1500 parts by weight, nore preferably

bet ween 20 and 1000 parts by weight, relative to 100 parts by wei ght of the
gel abl e hydrophilic resin. In one preferred enbodi mrent of the present

i tion, th bl t t-af f t t ai f '
ndd i no. Fifs G SOESHLCS, BRoEAS Tie SAVER A TBRALLEE AROT e o0 08 aR1 g

t such h g | of the hydrophili i d oth herei naft
conponen sS,uc as 5- E e_oo e %éll’ngg 111 C,resin an (0] ers ( erel na er

referred t doRs {falc e BRSNS ABoRHMINLIER N REGe ) St WaTEF e
surfactant may be of any type, including anionjc, cationic, nonionic and
anmphot er | C(Trhé’ys‘? t ﬁé‘ﬂ@?e?%n%??%ﬁ%dﬁ? SNARIRRIQACILS aentinaeshabrve,
acid esters, pol yoxyet hyl ene gl ycol s, tetraal kyl amoni um sal ts,
salts of al3Bd thasefelrronits acmeunt ef8, ke Mdxed [with- dthg | gedabileni c

acids, fatty acid al kanol am des, etc. One or nore of these may be used
ei t her si ndi¥draphisl ipmasiad is-paeferabdw Leggaant Lorvexappile,, faAddegwi t h
good bi odegradability are preferably selected. Specific exanples of those
sur f act ant Petwgand endihSIg pards bat weigbitdsmopet preifenrabalyt betfvekat t y
acids, sodiumsalts of alkyl- : _

20 and 1000 parts by weight, relative to 100 parts by weight

of the gelable hydrophilic resin.

In one preferred embodiment of the present invention, the
permeable water cut-off agent contains a surfactant as an
additine. The surfactant promotes the penetration of the
leak-preventing component such as the gel of the hydrophilic
resin and others (hereinafter referred to as the "leak-
preventing component”) into leakage sites. The surfactant may
be of any type, including anionic, catipnic, nonionic and
amphotericones. Concretelymentioned are salts of fatty acids,
phosphoric acid esters, polyoxyethylene glycols,
tetraalkylammonium salts, salts of alkyl ether sulfonic acid
esters, salts of a-olefin-sulfonic acids, fatty acid
alkanolamides, etc. One or more of these may be used either
singly or as combined. From the environmental viewpoint, those
with good biodegradability are preferably selected. Specific
examples of those surfactants include sodium salts of fatty

acids, potassium salts of fatty acids, sodium salts of alkyl

ether sulfonic acid esters, sodium a-olefin-sulfonates, fatty
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et her sulfonic acid esters, sodium a-ol efin-sul fonates, fatty 13 acid

al kanol am des, al kyl am ne oxides, etc. In the case that the perneable water
cut-off agent of the present invention contains water, the content of the
surf actant to the total weight of the water cut-off agent may fal
generally between 0.1 and 20 % by weight or so, preferably between 0.5 and
10 % by weight or so, nore preferably between 1 and 7 % by wei ght or so The
perneable mater cut-off agent of the present invention may optionally

cont ai n, a | i nt ter- |nso bIe owdery substance that

gi ves subs >§‘? 3%@% e %ﬁﬂl HPRE XL Wat®er-i nsol ubl e powdery
substance may be a of orqan Cc powdery substances and i norgani c powdery

subst ances, and Iﬁ‘r E%@r%ﬁ?? é:h(?r B&&"“&ﬁa’ EnVRbER G aref Siagent of thet i on

falling between 1 pmand 1 nore preferably between 0.1 and 50 [err].
The speci f PESGRK %—9"61‘“'—%1%& “g?f&'r"#snf‘cUﬁ§?¢tru"%h?l§°€1ﬁ@n§u‘b§ttélﬁc%urﬁaﬁﬁéﬂ*ér abl y
near to that of water of being 1.0 or may be larger . It is desirable that

the grai'ns teayhe tedalafeisbieichle watericupep£E adentanay faddegeneradiunpl es
of the water-insoluble powdery substance enpl oyabl e herein include rosin

powder, redetwgen P21 angdyd0sdchyawedaptoprt 80, Neregprabdyt batveenNa. bype
nmontnorillenite and the |ike, as well as wood powder, vermculite,
pearlite, f@indalBowdey ,Wﬁmsﬁmmi mpret preéerabbychetweenal erndhdr gahyc
powders. Also preferred are

weight or so .

The permeable water cut-off agent of the present invention
may optionally_ contain, as an auxiliary agent, a water-
insoluble powdery substance that gives substentially no gelable
ion in water. The water-insoluble pewdery substance may be any
of organic powdery substances and inorganic powdery substances,
and preferably has a broad and uniform grain size distribution
falling between 0.1 pm and 1 mm, more preferably between 0.1
and 50 um. The specific gravity of the grains constituting the
substance is preferably near to that of water of being 1.0 or
may be 1argei' . It is desirable thet the grains may float and
homogeneously disperse in water. Specific' examples of the
water-insoluble powdery substance employable herein include
rosin powder, resin gra:i_._ns, clays such as sepiolite, Na-type
bentonite, Na-type montmorillonite and the 1like, as well as wood
powder, vermiculite, pearlite, mica powder, magnesiumsilicate,
etc. Preferred are inorganic powders. Also preferred are

those capable of absorbing water to swell. One or more such

water-insoluble powdery substances may be used either singly
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t hose capabl e of absorbing water to swell. One or nore such water-insol uble

powdery substances may be used either singly 14 or as a mxture of two
or nore. Wien two or nore are m xed, they are preferably so sel ected that
the resulting m xture can have a broad grain size distribution. The col or

of the water-insoluble powdery substance has an influence on the outward
appear ance of constructions when the water cut-off agent conprising the
substance is applied to constructions. Therefore, for application to roofs

and wal l's, jt Js _desi et I er-j | uble po Ly .sub es of
whi ch t he (%‘It c?rssiasﬁ%%é_‘%?aerré)fgéi&ng)? Medof ?ﬂ%ﬁ \‘l},@ﬂ ggowﬁﬁi 8%% g‘ti%% érl ess
and transparent . The ter-insol ubl.-e po subst ance is opt.ignally used
" the” pr odlY ARGORFFORERRAE e SalRehRY EhopetRE AP g Batie ah
defi ned. en used, it js generally desirable that the substance js used in
t he armunywi’&vq r®m qaéi gﬁg%ﬁy E\&gegh‘glﬁ{:rf‘ BEARrpabtle WEPLPT RE ofPCagent
of the present inventiaqn. The preferred conposition of the

vat er - cont MaHSHT 1R8I HRAR cPAMEEFY c flubsite Magf aphdnflasnge jeRefibeon is
as follows, in which the proportion of each conponent is in ternms.of % by

wei ght rel &40a%%h apRedrrefe wef gRengtruptipasnadiane the orater- ent-a§ént .

Cel abl e hydrophilic resin:
agent comprising the substance is applied to constructions.

Therefore, for application to roofs and walls, it is desirable
to select water-insoluble powdery substanc_es of which the color
is the same as that of roofs or walls oi'which is colorless and
transparent.

The water-insoluble powdery subétance is optionally used
in the present invention, and its amount to be uéed is not
specifically defined. When used, it is generally desirable
that the substance is used in the amount of from 2 to 90 % by
weight of the permeable water cut-off agent of the present
invention.

The preférred composition of the water-containing,
permeable water cut-off agent of the presenf invention is as
follows, in which the proportion of each component is in terms
of % by weight relative to the total weight of the permeable
water cut-off agent.

Gelable hydrophilic resin:

From 0.1 %, preferably from 0.2 % to 20 %, preferably up

to 10 $ or so.

Gellant:
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FromO0.1 % preferably from0.2 %to 20 % preferably up to 10 % or so.
Gellant: 15 FromO0.1 % preferably from1l %to 20 % preferably up to 10
% or so. Oher auxiliary agents: FromO0.1 % preferably fromO0.2 %to 40 %
preferably up to 25 % or so. Water: Bal ance. Wen the other auxiliary
agents include a surfactant in the conposition nentioned above, the ratio
of the surfactant to all auxiliary agents may fall between 0.1 and 10 % or
so, and the balance is for the other auxiliary agents than the surfactant

(for exanple, non-gelable hydrophilic paste, water-insol uble powdery
subst ance such §§°E'h§t%n§ntﬁ”€ﬁ%%r%&ﬁ&ef,r i 3rEeed iy aFeferably pp When
S

the gelable hydrophilic resin a sodium polyacrylate (PANA), the
preferred d8m3o®Tt i of the water cut-off agent is as foll ows: PANA: From
0.1 % preferably fromO0.2 %to 2 %or so, preferably up to 1 %or so.
Gel | ant: FP&Rer. prukiligaermgantsrom 1 %to 20 %or so, preferably

From 0.1 %, preferably from 0.2 % to 40 %, preferably up
Fo 25 % or so.

Water: Ealance.

When the other auxiliary agents includé a surfactant in
the composition mentioned above, the ratio of the surfactant
to all auxiliary agents may fall between 0.1 and 10 % or so,
and the balance is for the other auxiliary agents than the
suffactant -(for example, non-gelable hydrophilic paste,
water-insoluble powdery substance such as that mentioned above,
anti-freezing agent, etc.).

When the gelable hydrophilic resin is a sodium
polyacrylate (PANA), the preferred composition of the water
cut-off agent is as follows:

PANA:

From 0.1 %, preferably from 0.2 % to 2 % ;)r so, preferably
up to 1 % or so.
Gellant:

From 0.7 %, preferably from 1 ¢ to 20 % or so, preferably
up to 10 % or so.

Surfactant:
From 0.1 %, preferably from 0.5 % to 10 % or so, preferably

up to 5 % or so.
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up to 10 % or so. Surfactant: FromO0.1 % preferably from0.5 %to 10 % or
so, .preferably up to 5 %or so. 16 O her auxiliary agents: FromO to 40
%or so, preferably to 25 %or so. \Water: Balance. The perneable water
cut-off agent of the present invention not containing water (or containing
only a mnor anount of water) may be prepared by m xing the constituent
conponents mentioned above except water, and the mixture may be directly.
spread on | eakage sites, or may be used in mxture with any other ordinary
water cut-off material or repairing material. If desired, the perneable
wat er cut - Stfexyanxidiianyatagsiie iy be wrapped with a water - pervi ous
material to give the water cut-off material of the present invention. The
preferred conpodinomd gfo t4e %aaersdy qpreferalplpl ko vl et entsoff agent of
the present invention is as follows: Gelable hydrophilic resin: From5 %
pr ef er abl y Watem:10BedaocB® % or so, preferably up to 40 %or so. Gellant:
Fromb5 % preferably from13 %to 90 % or so, preferably up to 80 % or so.
The permeable water cut-off agent of the present invention

not containingwater (or containing only a minor amount of water)
may be prepared by mixing the constituent components mentioned
above except water, and the mixture may be directly spread on
1ealkag'e sites, or may be used in mixture with any other ordinary
water cut-off material or repairing material. If desired, the
permeable water cut-off agent of that type may be wrapped with
a water-pervious material to give the water cut-off material
of the present invention.

The preferred composition of the water-free, permeable
water cut-off a'gent of the present invention is as follows:
Gelable hydrophilic resin:

From 5 %, preferably from 10 % to 50 % or so, preferably
up to 40 % or so.

Gellant:

From 5 %, preferably from 13 % to 90 % or so, preferably
up to 80 % or so. |
Other auxiliary agents: Balance.

Where the other auxiliary agents include a surfactant in
the composition mentioned above, the ratio of the surfactant

to all auxiliary agents may be from 5 %, preferably from 10 %

to 40 % or so, preferably up to 30 % or so, and the balance is
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O her auxiliary agents: Bal ance. Were the other auxiliary agents include a
surfactant in the conposition nentioned above, the ratio of the surfactant
to all auxiliary agents may be fromb5 % .preferably from10 %to 40 % or

so, preferably up to 30 % or so, and the balance is 17 for the other
auxiliary agents except the surfactant. The water-pervious material for use
in the present invention is a fibrous or porous material, which may be any
one capabl e of wapping the perneable water cut-off agent with it. It is

not al ways necessary .to conpletely seal the opening of
thematermagg?iE%Fbégﬂfqnﬁégﬁ¥ﬂa PR T C HEeEﬁ?oﬁPrf??taBErred, t he
wat er - per vi ous terial including the gerneable water cut-off agent therein
may be rolled i r BRFSY-BRIVIPREY MaLST bAYs fanpaseorin hdhy kBregent
material used for, the water-pervious material is not specifically defined,
but those HAVSRF4BoisndeHAHE OFt PRREYES MRl th hoWhichymay hra@ynone
Concretely, it includes cotton fabrics, synthetic fiber fabrics, knitted
cotton rop&aPablie PEMLIPR HRYithe pPeamaabieswates: tabreoEpagRnt wiytht iibti ¢
rubber sponges, cellul ose sponges, and unwoven fabrics. Preferred are
flexible f i18s notc RlweyRnnecessaxyr toscompdeheilyr spalnthbi bpepfagoafit per
time unit)~“of the water-pervious material is not specifically defined, but
t hose havi vde vatepeabeat-gpeneiomnbateryalmiitieqmtesentdadentionn. If

desired, the water-pervious material.including the permeable

water cut-off agent therein may be rolled into rolls, or formed

into bags, ropes or the like.

A material used for the water-pervious material is not
specifically defined, but those having poor mechanical strength
should not be used herein. Concretely, it includes cotton
fabrics, synthetic fiber fabrics, knitted cotton ropes, knitted
synthetic fiber ropes, urethané'sponges, synthetic rubber
sponges, cellulose sponges, and unwoven fabrics. Preferred
are flexible fabrics such as knitted fabrics.

The water permeability(amount per time unit) of the
water-pervious material is not specifically d:efined, but those
having too poor water permeability should not be used herein.

The water-pervious material may have any desired size. In
application to the joint surface of concrete, it is desirable
that the length of the material is the same as that of the joint
surface and the width thereof is the same as or smaller than

that of the joint surface.

For wrapping powder, the water-pervious material is
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Thewat er - pervi ousmat eri al may haveanydesiredsize. In application to the
joint surface of concrete, it is desirable that the length of the materi al
is the sane as that of the joint surface and the width thereof is the sane
as or smaller than that of the joint surface. For w appi ng powder, the

wat er - pervious material is preferably selected so that no dry powder may
| eak out of it If desired, the perneable water cut-off agent may be

previ ously kneaded with a snall anount of water and shaped into rods or

pellets, and thereafter _they may pbe wapped with the er- pervioys -
materi al . Pﬁe;ﬁ}{@% aF%?&%%FXeE}éﬁBI%‘g e RaY- bPRK ‘i‘ferqﬁlltof t he
pr esent in\é&n%on thusq%;oduced I.n the manner nentioned above is di sposed
~at a site PLhedd| L RETRGABLSWR FBR THmaf hagenbdnay hfBrepieushy
other, and_ the parts are then_bonded to each other. via the water cut-off
mat eri al a%‘“ﬁ%‘i&ﬁ WHéd enemagddt pBennt Rf Wasexaapd shareps inke beddi A
surface of the parts is wetted or noi stened, such causes no problemat all.

It is desi Pfiletshaanchdhanaaiter gden Ry ke gérzpped reithyvelenvater-t o

have a small er distance therebetween than the thickness of the water
cut-of f nmuPSHVEIOUSs Matetiélwen them thereby conpressing the water cut-off
mat eri al between the parts. In that nanner, the water cut-off material of
the present invdm poacticabmpses ot ezample, athe glatemduteiofff material
wat er proof joint between the parts, matching to correspondi ng
of the present invention thus produced in the manner mentioned
above is disposed at a site at which adjacent construction parts
must be bonded to each other, and the parts are then bonded to
each other via the water cut-off material as sandwiched
therebetween. In this case, even if the bonding surface of the
parts is wetted or moistened, such causes no problem at all.
It is desirable that the parts to be bonded toéether are moved
nearer to have a smaller distancle. therebetween than the
thickness of the water cut-off material as put between them,
thereby comp_ressing the water cut-off material between the
parts. In that manner, the water cut-off material of the
present invention is compressed to form a tight and void-free
waterproof joint between the parts, matching to corresponding
to the roughness of {:he bondinlg surface of the parts. The
thickness of the water cut-off méterial of the present invention
for this application is not specifically defined, but may fall
generally between 1 and 3 cm. '

Roofs to which the water cut-off material of the present

invention is favorably applied are flat roofs of reinforced
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to the roughness of the bonding surface of the parts. The thickness of the
wat er cut-off material of the present invention for this application is not
specifically defined, but may fall generally between 1 and 3 cm Roofs to
whi ch the water cut-off nmaterial of the present invention is favorably
applied are flat roofs of reinforced 19 concrete, for which, in general,
wat er proof concrete jointing is conbined with nenbrane water cut-off, such
as asphalt water cut-off, sheet water cut-off, waterproof coating, etc. The
water cut-off material of the present invention may be used for waterproof
joints. ForrA¥dieher £odc¥hiche imgenerak, Matqrmnaof conpresienjoinsingt er
cut-off material of the present invention may be further covered with
asphal t, nor& §Pmbﬁ-n§ﬂywb€héﬂe@raéﬂ¢ Wai&en cug-pdfer suchfag aspdadit wagerhe -
joints frombeing worn due to stepping thereon. Floors to which the water
cut - of f mata¥i-Qffhf sheepreaker cuberffonwatetpvoofbbpatpphicetar.e The
fair-faced concrete floors, for which the water cut-off material of the
present i nwaheautanfifarakeriah acfohbegpresenntinventiiskenacbé aiseds for
wat erproof. |If desired, the waterproof joints may be covered with nortar.
Wal | s to wwadienproofajeintst - dfér mavérietrades hehpreanefdce ofeilie §0inss
favorably applied are concrete walls, in which the water cut-off materi al
i s di sposedompzrtifsd nigothesvater anc-aiff martesriadl 69 tihe pilesentsenvéheisdr f ace
of the joints may be

may be further covered with asphalt, mortar or any other elastic

sealing material for preventing the joints from being worn due
to stepping thereon. Floors towhich thewater cut-off material
of the present invention is favorably applied are fair-faced
concrete floors, for which the water cut-off material of the
present invention can be used in concrete joints to make the
joints waterproof. 'I.f desired, the waterproof joints may be
covered with mortar. |

Walls to which the .Water cut-off material of the present
invention is favorably applied are concrete walls, in which the
water cut-off material is disposed in the joints of concrete
parts. 'Also in this case, the surface of t=he joints may be
further covered with asphalt, mortar or any other elastié
sealing material with no problem.

Next, the permeable water cut-off agent of the present
invention which contains water is described below.

As has been mentioned hereinabove, the permeable water
cut-off agent of the present invention comprises.the gelable

hydrophilic resin and the gellant for the hydrophilic resin,
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further covered with asphalt, nortar or any other elastic sealing material
with no problem Next, the perneable water cut-off agent of the present
i nvention which contains water is described bel ow. As has been nentioned
her ei nabove, the perneable water cut-off agent of the present invention
conpri ses the gel abl e -hydrophilic resin and the gellant for the hydrophilic
resin, 20 optionally containing the surfactant and/or the water-
i nsol ubl e powdery substance, and nay be wapped with a water-pervious
material before use. If desired, water may be added to the ger meabl e wat er
cut-of f agORtiomaldy pCOIERLIRg: n ftihen éGﬁEﬁF&a@& t RadderpokBAt sWaAERLoned
above to give a liquid, a slurry or a clay-like preparation before use. In
this case, i§@lakdent pewdaayersibstanaddecidr May, BeparrapREdn witd dasi red
enbodi ments of using the agent, but nmay generally fall between 10 and 98 %
by wei ght WRteFepearvHsals makemialc before ugent . Ifidesdneast - s@tieat maygbe
permeabl e water cut-off agent of the present invention is preferably
t hi xot r opi @ddsdd ta sthéi permepbd e nibern scyted£f abgent. Dforther geesenbr e
preferably from1l.5 to 10. The water-containing, perneable water cut-off
agent of tHavendsent competilsiimg the compahenssdéyeionddabove do igdvieoa
preventing-“the agent fromfreezing in its use (in its spreading)
liquid, a slurry or a clay-like preparation before use. Inthis
case, the amount of water to be added varies, depending on the
desired embodiments of using the agent, but may generally fall
between 10 and 98 % by weight of the permeable water cut-off
agent.

The water-containing, permeable water cut-off agent of the
present invention 1is preferably thixotropic, and its
thixotropic index is preferably 1.5 or larger, more preferably
from 1.5 to 10.

The water-containing, permeable water cut-off agent of the
present invention may contain a polyalcohol, which is for
preventing the agent from freezing in its use (in its spreading)
in an open air whose temperature may be below-freezing point.

The polyalcohol is not specifically defined, provided that
it has the function of preventing the permeable water cut-off
agent from freezing, and low-molecular compounds are preferred.

As specific examples of the polyalcohol employable herein,
mentioned is at least one selected from monoalkylene glycols,
glycerin, ethylene glycol derivatives, and pentaerythritol.

These may be used in combination. Of those polyalcohols, the
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in an open air whose tenperature may be bel owfreezing point. The

pol yal cohol is not specifically defined, provided that it has the function
of preventing the perneable water cut-off agent fromfreezing, and

| ow nol ecul ar conpounds are preferred. As specific exanples of the

pol yal cohol enpl oyable herein, nmentioned is at |east one selected from
nonoal kyl ene gl ycols, glycerin, ethylene glycol derivatives, and
pentaerythritol. These may be used in conbination. O those pol yal cohol s,

butyi ene grUBTa e P SR 13 AT i g Tt eBratl nbybBY Lham St bn

i ncl ude et hyl I I i et hyl I |, triethyl I |,
it ! BRSO TEbn L ch AR o c et | AL LERoRbYSBhingiycon

pol yal cohol to, be added may be generally 5parts _by wei ght _or nore,

pr ef er abl y 4§50 1¥e0 Jﬂé%t"sd%y sfdvgifne r glycole télP%@Yﬁ% B}YEeilght of

wat er. The water-containing, pernmeable water cut-off agent of the present
i nvention FEASBRBIYCRY / Heatopatdikene glyred  iprlysiHurlere gilycol,
conponents in a predetermned ratio. In this case, the constituent
conmponent s 85+ be mixed in any desired order, but, for the

wat er - cont &i ni ng, perneable water cut-off agent of the present invention
whi ch contai ns tThe sgeunicefiriihexpalynd caiiods to whrdded maydes gepereiddyce,

it is desirable to m x the gelatinous conposition (conposition a) as
prepar ed by PaXiady weight or more, preferably from 5 to 80 parts by weight,

relative to 100 parts by Weight of water.

The water~-containing, permeable water cut-off agent of the
present invention may be prepared by homogeneously mixing the
constituent components in a predetermined ratio. In this case,
the constituent components may be mixed in any desired order,
but, for the water-containing, permeable water cut-off agent
of the present invention which contains the surfactant and the
water-insoluble powdery substance, it is desirable to mix the _
gelatinous composition (compositiop a) as prepared by mixing
the surfactant, the gelable hydrophilic resin, the geilant for
the hydrophilic resin and water, and a mixture (composition b)
of a water-insoluble powdery substance and water. Mixing them
gives a state in which the water-insoluble ééﬁdery substance
is phase-separated from the gelled hYdrophilic resin, thereby
often improving the sealing capabilities of the water cut-off
agent for cracks or fissures. The mixing ratio of the
'constituent components may bé as follows: In the composition

a, the surfactant may be generally from 0.01 to 10 parts by weight,
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the surfactant, the gelable hydrophilic resin, the gellant for the
hydrophilic resin and water, and a m xture (conposition b) of a

wat er -i nsol ubl e powdery substance and water. M xing themgives a state in
whi ch the water-insol ubl e powdery substance is phase-separated fromthe
gel | ed Rydrophilic .resin, thereby often inmproving the sealing capabilities
of the water cut-off agent for cracks or fissures. The m xing ratio of
the constituent conponents may be as follows: In the conposition a, the
surf actant gﬁgtﬁagenerally fromO0.Q1 to 10 parts by weig

pr ef er abl y PEEFRIRPLY 0 £50Bar P s byEeiSghPartfie BRI ét{ﬁléﬂ}fy'dr (’ﬂbﬁﬁ I gélaﬁéﬁt may
be generally from0.01 to 10 parts by wei ght, ferably from0.1 to 3
parts by weigRophdda Raend \may angﬁnﬁrm&hvogﬁman Qbste hByppstgeh¥ral |y
fromO0.1 to 20 parts by weight, all relative to 100 parts by wei ght of
wat er ; and weiahte p@ﬁﬁesablﬁrfr[qm P11 tichd peattes by essighisl eapdvither gedlibatance
may be generally from1 to 20 parts by weight relative to 100 parts
bywei ght of i@rethe hydrephbtbrpmed in sayabdtdensrgpbly tfrom 0, 1seplaperys
prepared, are m xed, before use, they nmay be m xed in such a manner that
t he conposb&lmmnuhms géﬂemaﬂbylwﬁo¢n5100 parpar by Wweighitgbf, wateker ahlly
from1l0 to-30 parts by weight, relative to 100 parts by wei ght of the
conposi ti orinathé mwompesdrthiarti bp rithewauerrdnsba updenpebder yatidss taiiceohdyagent
of the present invention thus produced in the manner nentioned above, the
agent may be genezdldy fromilbly 2egkagss by weight relative to 100 parts

by weight of water. Where the composition a and the composition

b, separat_:ely prepared, are mixed, before use, they may be mixed

in such a manner that the composition b is generally from 5 to

50 parts by weight, preferably from 10 to 30 parts by weight,

relative to 100 parts by weight of the composition a.

In one embodiment of using the permeable water cut-off
agent of the.présent invention thus produced in the manner
mentioned above, the agent may be spread on possibly leakage
openihgs, if found, and therearound. If leakage sites can not.
be identified, the agent may be uhifoimly spread over the entire
surface of leaky roofs, floors or walls. For this, complete
re-painting of those roofs, floors or walls is not necessary
at all.

Roofs to which the permeable water cut-off agent of the
present invention is favorably applied are flat roofs of
reinforcedconcrete,forwhich,ingeneral,waterprdofconcrete

jointing is combined with membrane 1eakége, such as asphalt

water cut-off, sheet water cut-off, water cut-off coating, etc .
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openings, if found, and therearound. |If | eakage sites can not be

I dentified, the agent may be uniformy spread over the entire surface of

| eaky roofs floors or walls. For this, conplete re-painting of those

roof s, floors or walls is not necessary at all. Roofs to which the
perneable wat er cut-off agent of the present i nvention is favorably applied
are flat roofs of reinforced concrete, for which, in general, waterproof
concrete jointing is conbined with nmenbrane | eakage, such as asphalt water
cut-off, sheet ter cu off wat er. cut-of f coating, etc. For those,

“ the water ¢@% o %%EnF ﬁ'aVaE@ S FTHaP ok cRIERE Ra¥e DS cﬁﬁr?aa@/e?"eﬁl &Bfs to

~which the perneabl e water cut-off agent of the present I nvention is
favorably ARe%RFogfe ¥3¥9% ¢ aced concrete floors.” It is not probl em that
the floors are coated with nortar, paint, sheet material or the l|ike, and
the water cut-offlogyshitorwpish E}Sﬁeﬁﬁrﬂl?éblgMt%ﬁéluwfbﬁgﬁnmii sheo
whi ch the perneabl e water cut-off agent of the present invention is
favorably @ndent invessdom iefavarakly sppAiedvare Saigerfaded codcngteal | s,
acrylic resin-sprayed walls, tiled walls, brick walls, fair-faced concrete
- wal | s, etc.floarsh&tvia eotmkéliem ngatpzshewéébbesvaaieecoauedofiitlagemtam*f, t he
present invention that contains the surfactant, either
paint, sheet material or the like, and the water cut-off agent
may be spread over such coating.
Outer walls to which the permeable water cut-off agent of
the present invention is favorably applied are cement mortar
walls, ALC walls, ceramic siding walls, acrylic resin-sprayed
walls, tiled walls, brick walls, fair-faced concrete walls,
etc.
For the water-containing, permeable water cut-off agent
of the present invention that contains the surfactant, either
one of a composition A containing a gelable hydrophilic resin,
the surfactant and water and a composition B containing the
surfactant, the gellant for the hydrophilic resin and water may
be spread on a part to be spread therewith, ahd thereafter the
other may be spread on nearly the same part as previously spread.
Some types of the gellant for the hydrophilic resin to be in
the permeable water cut-off agent of the present invention
easily precipitate and hardly re-disperse. For the gellant of
~ those types, this method may be employable.
In this method, the amount of the gelable hydrophilic

resin in the composition A may be generally from 0.01 to 5 parts
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one of a conposition A containing a gelable hydrophilic resin, the
surfactant and water and a conposition B containing the surfactant, the
gellant for the hydrophilic resin and water rmay be spread on a part to be
spread therewith, and thereafter the other may be spread on nearly the sane
part as previously spread. Sone types of the gellant for the hydrophilic
resin to be in the perneable water cut-off agent of the present invention
easily precipitate and hardly re-di sperse. For the gellant of those types,

t his nethod may ,be enpl oyable. In this nethod, the anount of the_gel able

hydr ophi | i &% &lﬁlshrcn PH@f@é‘ﬁ*f?éé’ £rem Q. o b RecE By yeigbiv orelatévs
parts 24 by weight, preferably from0.1 to 3 parts by weight, relative

to 100 partt® BP0ukaghs &y weight ref eratemrtchereim: of the surf actant in
t he conposition A may be generally fromO0.01 to 10 parts by wei ght,
preferably fromIhel ampuntpaft thersnnfagband inohmcondges ksiarhta saywbeer
therein; and that in the conposition B may be generally fromO0.01 to 10
parts by wdegieraldefeombdy0irtenl® parsssbpare gy, waiefirablat frowe0td 100
parts by weight of water therein. The anmount of the gellant for the
hydr ophi | i ¢o 8sparts,t helavapestoi b0 Bamys hy wedighdd bf WwaterOthereiff
parts by weight, preferably from1l to 10 parts by weight, relative to 100
parts by wanghthat natihe tdummpositidn demayeHe gémerabbpsiromd By 10
additionally contain a

parts by weight, preferably from 0.1 to 5 parts by weight,

relative to 100 parts by weight of water therein.

The amount of the gellant for the hydrophilic resin in the
composition B may be generally from 0.1 to 30 parts by weight,
preferably from 1 to lo'parts by weight, relative to 100 parts
by weight of water therein.

If desired, the composition B may additionally contain a
water-insoluble powdery substance in an amount of from 1 to 50
parts by weight or so, relative to 100 parts by weight of water
therein.

The composition A and the composition B may be mixed in
any desired ratio. 1In general, however, thé ratio by weight
of the composition A to the composition B falls between 3:1 and
1:20, preferably between 2:1 and 1:15, in terms of the solid
content of each composition.

The water-containing, permeable water cut-off agent of the
present invention may be injected into a construction through

openings formed in the construction, thereby effectively

preventing water leaks in the construction.
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“wat er-insol uble powdery substance in an anount of from1l to 50 parts by
wei ght or so, relative to 100 parts by weight of water therein. The
conpositi-on A and the conposition B nay be m xed in any desired ratio. In
general , however, the ratio by weight of the conposition Ato the
conposition B falls between 3:1 and 1:20, preferably between 2:1 and 1: 15,
interns of the solid content of each conposition. Thewater-containing,
per neabl e water cut-off agent of the present invention nay be injected into
a construction through gpenings forned in the construction, thereby,
effectively preddift PREDARCSE: areakrmadt He tthe furfaqert §5cons1m@cgp@ni ngs
are formed in the surface of a construction body to ensure direct

penet r at i oSy EpensEredibrechpenetaatisn offhe permeabhe wadien cutto6h

body. These give pat hways running fromthe surface of the construction
body to thagendi §atedre sonsthusigienkedy -t hEhese rasiate partiway scounnihgagent
penetrate inside the construction body. The shape and the size of those
openi ngs af¥ofathespsrfiase 0§ the cdastrudtinashodFdo tharimsd de thejedfiis in
the surface of a construction body may be holed to have openi ngs and
pat hways t kdwerighowghicll thenpermeahle whater batesffudyeast phoretiayebe
di sposed into .a construction body. Wile not used, the openings nay be
cl osed wi t insdder shei ¢dnsorpedbbbody. The shape and the size of those
openings and pathways may be any desired ones. For example,
the joints in the surface of a construction body may be holed
to have openings and pathways therethrough. Alternatively,
tubular holes such as pipes may be disposed into a construction
body. While not used, the openings may be closed with covers
with no problem.

For example, in the case of a construction roof which is
made of roof slabs of concrete as jointed with waterproof asphalt
and which is covered with a heat-insulating material and with
a concrete layer for holding the heat-insulating material in
that order, it is desirable to form openings in the roof through
which the permeable water cut-off agent could direci:ly reach
the waterproof joints. In that case, in general, the concrete
layer for holding the heat-insulating material is partitibned
independently of the waterproof asphalt joints. In the

_1eak-preventing method of the present invention, howevef, it
is desirable that the heat-insulating material and the concrete

layer for holding the heat-insulating material are partitioned

in accordance with the waterproof asphalt joints. The
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For exanple, in the case of a construction roof which is made of roof slabs
of concrete as jointed with waterproof asphalt and which is covered with a
heat-insulating material and with a concrete |ayer for holding the _
heat -i nsul ating material in that order, it is desirable to form openings in
the roof through which the perneable water cut-off agent could directly
reach the waterproof joints. In that case, in general, the concrete |ayer
for holding the heat-insulating nateri.al is partitioned independently of

t he wat er proof asphalt joints. I n the | eak-preventing method of the
present i nRARGIGHOTHSRRembers ysakles hezsia mapconpyikes comew fifoaged
material and the concrete | ayer for holding the heat-insulating materi al
are paftitipsdastiyrens @xiahbe hMike.t hSomet gautddficasipivalienmérs smay Fee 26
partitioning nmenbers usable herein may conprise a core of foaned

pol ystyr enacdichek |tdke. fSome ppeningsni Mipmenhejecthyg bethetethdouyh. form
openings for injecting therethrough. Alternatively, pipes may be .
provi ded, eddlemmatriiveglyf; i may floe eprdvidied fosackt enhaysy Eeemhehdi ng
the heat-insulating material to the concrete slab or to the waterproof

j oi nt.  Al'seunfade ofasheofonorevéclayet |6 holadmsgt théthééltmﬂhﬁﬁlhﬁinﬁ
general ly conposed of concrete slabs as jointed with waterproof asphalt- and

which is cmateadal tio dgrorcdnormetyd adEsb Abr ttd ethe i fatSrPesbEahbento form
openi ngs through the wall through which the perneabl e .water cui-off agent
can directly Also in the case of an outer wall of a construction which
is generally composed of concrete slabs as joint.ed with
waterproof asphalt and which is covered with decorative plates
or tiled, it is desirable to form openings through the wall
through which the permeable water cut-off agent can directly
reach the waterproof joints. To form the openings, the joints
for the decorative plates or the tiles may be notched.

In that case, the permeable water cut-off agent can
penetrate into the cracks formed in the gap between the
waterproof joint and the concrete slab to prevent water leaks

» -into the crackg.

In underground constructions, water lééks are generally
caused by ground water. 1In those, it is desirable to form
openings of pipes or the like through which the permeable water
cut-off agent can reach the outer joints of_ the underground
constructions. It is quite unnecessary to expoée the openings
out of the surface of the ground. The openings may be so formed
inside the underground construction that they can run through

the wall of the construction, and they are usually closed with
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reach the waterproof joints. To formthe openings, the joints for the
-decorative plates or the tiles may be notched. In that case, the perneable
water cut-off agent can penetrate into the cracks formed in the gap between
the waterproof joint and the concrete slab to prevent water |eaks into the
cracks. In underground constructions, water |eaks are generally caused by
ground water. In those, it is desirable to form openings of pipes or the
i ke through which the perneable water cut-off agent can reach the outer
joints of the underground constructions. It is quite unnecessary to expose
t he openi ngPGtHE of the surface of the ground. The openings may be so
formed inside the underground construction that they can run through the
wal | of the consiheVvater-capgaindpdarrerieally vatereaurofif 2gent eHtbes.
The water-containing, perneable water cut-off agent of the present -
i nventi on MRELSRNY geenician Nay den impaegnadidss tiartoe at eppngyasebshanest er
cut-off material of the present invention. In this case, the perneable
‘wat er cut - 3if pagpArecthe wateresuhtof fiveatteninal ofvehe paesentf dnabhyioant ai ns -
a surfactant. Also in this case, the spongy substance into which the _
per neabl e it shisucasef themermealileswatesyvcutsbffi agery et ethenpyebendri ed
before use; or alternatively, the perneabl e water cut-off agent may be
i npr egnat ednvent itdre tsp drey mssadb pirafer alley icontlai nappl isedfactant. Also

in this case, the spongy substance into which the permeable water

‘cut-off agent has been previously impregnated may be dried

before use, or alternatively, the permeable water cut-off agent

may be impregnated into the spongy substance previously applied

to leakage sites. The spongy substance to be used herein may

be of any and every type, but preferred are urethane foam such

as urethane sponge, etc.; silicon foam such as silicon sponge,

etc.; synthetic rubber foam such as synthetic rubber sponge,

etc.; cellulose foam such as cellulose sponge, etc.

To impregnate the permeable water cut-off agent into the

spongy substance of that type, in general, the spongy substance

of being in a compressed condition is dipped in the permeable

water cut-off agent, and while being thus dipped therein, the

compressed spongy substance is restored to its original

non~-compressed condition, whereby the permeable water cut-off

agent smoothly penetrates into the spongy substance.

Alternatively, the permeable water cut-off agent may be applied

to the spongy substance, using a coating machine, a brushing

machine or the like, whereby the former may impregnate into the
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to | eakage sites. The spongy substance to be used herein may be of any and
every type, but preferred are urethane foam such as urethane sponge, etc.;
silicon foam such as silicon sponge, etc.; synthetic rubber foam such as
synt hetic rubber sponge, etc.; cellul ose foam such as cel |l ul ose sponge,
etc. To inpregnate the perneable water cut-off agent into the spongy
substance of that type, in general, the spongy substance of being in a
conpressed condition is dipped in the perneable water cut-off agent, and
whi | e being thus di pped therein, the conpressed spongy substance is
restored t qq??%ﬁiginal non- conpressed condi ti on, whereby the perneable
wat er cut-off agﬁgt snogt hly penetrates into the spongy substance.

t

Al ternatively, Prartdgsileufigy cfok gXaglengEhe wtehsutpsififnaterind
spongy substance, using a coating machine, a brushing machine or the Iike,
wher eby t h@F diteerprrEenthpinvenk ton Mhay the ddsposedtatra satpr att wbakhuse,
for exanple, the water cut-off material of the present invention nmay be
di sposed atadjagient gonsgttimic tiidym partscmustr betbomdedrts eact othergnedad t o
each other, and the parts are then bonded to each other via the water
cut - of f nuttdre parts samedvhehebontedetbet eaein. otiier sridetihealWat eirthetitt-bgfpart s
to be bondéd together are noved nearer to have a snall er distance
t her ebet weaattemial be sandwihehed dfhdrebetwbesn cUTtolils ded Bralel e ahqtithe
bet ween them thereby conpressing the water :
parts to be bonded together are moved nearer to have a smaller
distance therebetween than the thickness of the water cut-off
material as put between them, thereby compressing the water
cut-off material between thé parts. In this case, even if the
bonding surface of the parts is wetted or moistened, such causes
no problem at all. In that manner, the water cut-off material
of the present invention is compressed to form a tight and
void-free waterproof joint between the parts, matching to the
roughness of the bonding surface of the parts. The same manner
as in practical use of the water cut-off material of the present
invention mentioned above,. for which is used a water-pervious
material, may apply to this case. The thickness of the water
cut-off material of the present invention for this application
is not specifically defined, but may fall generally between 1
and 3 cm.
For this case, if desired, the spongy substance may be used
to form the joints and the permeable water cut-off agent may

be impregnated into the thus-formed spongy joints, in place of

using the previously prepared water cut-off material of the
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cut-off material between the parts. In this case, even if the bonding
surface of the parts is wetted or noistened, such causes no problemat all.
In that nmanner, the water cut-off material of the present invention is
conpressed to forma tight and voi d-free waterproof joint between the
parts, matching to the roughness of the bonding surface of the parts. The
same manner as in practical use of the water cut-off material of the
present invention nentioned above, for which is used a water-pervious
material, may apply to this case. The thickness of the water cut-off

mat eri al oPnesent dewentinreioncherjeintss application is not specifically
defined, but may fall generally between 1 and 3 cm For this case, if
desired, the $pdhpwates+aontaininge pexesbahil ¢ waterimnt-wh agend dthehe

per neabl e water cut-off agent may be inpregnated into the thus-fornmed

spongy j oi mresent [nyentdon tiayy behd mpreynatskdy iptepar edowat e eopeyf &
material of the 29 present invention for the joints. The

wat er - cont @inimnor apsieEap bt rorigh cﬁaltlﬁﬁfoxadﬂ?plﬁﬁ ﬂ%ﬁéﬁéﬁéttﬂéw&ﬂéton
may be inpregnated into a cloth, a rope, filmor eet, through coating

or di ppi ngcuttegffepatertiag Bt Eheopﬂ-e@éﬁt nedwsnttdo®f tie thigsenkel, "¥gat i on.
In this case, the perneable water cut-off agent of the present i nvention to

be used pr pletidabil e ¥R Sud - a@@n%nbf the ?Qéhéﬁﬁ Hﬁ%@ﬁél@ﬂdtéhﬁe

di pping nethod for this are not specifically defined
used preferably contains a surfactant. The coating method and
the dipping method for this are not specificaily defined. For
example, machine coating of the substrate material with the
permeable water cut-off agent may be followed by drying the
coated material to prepare the water cut-off materiai; or t_he.
permeable water cut~off agent may be applied to a cloth, a rope,
a film or a sheet disposed in concrete structures.

The cloth, _rope, film or sheet f.o which the permeable water
cut-off agent is applied through coating or dippj_.ng may be of
any and every type, but preferred are those capable of being
rapidlywettedwiththepermeablewa;ercut—offagént. The film
and the sheet are preferably resistant to .water. Specific
examples of the film and the sheet employable herein are those
of polyester, polypropylene, polyethylene, polyvinyl chloride,
polyurethane, rubber or the like. Also preferably, the cloth
and the rope can be easily wetted with the permeable water
cut-off agent, as facilitating the infiltration of the agent

thereinto. As specific examples of the cloth and the rope,

mentioned are cotton fabrics, non-woven polyester fabrics,
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exanpl e, machine coating of the substrate material wth the perneabl e water
cut-of f agent may be followed by drying the coated material to prepare the
water cut-off material; or the perneable water cut-off -agent nmay be applied
to acloth, arope, a filmor a sheet disposed in concrete structures. The
cloth, rope, filmor sheet to which the permeable water cut-off agent is
applled t hrough coating or dipping my be of any and every type, but
preferred are those capable of being rapidly wetted with the perneabl e

wat er cut-off agent. The film gnd the sheet are preferably resistant to
water. SpROPrOVER,FRVER SPbFﬁgsﬁlPﬁﬂ&hHoPﬁ§rsﬁ@EFOBnﬁPB?ﬁblEoﬁﬁﬁétﬁrare

t hose of pol yester, polypropyl ene, polyethylene, polyvinyl chloride,
ponurethaﬁ@Peﬁubﬁﬁﬁ-or the like. Also preferably, the cloth and the rope
can be easily wetted with the pernmeable water cut-off agent, as
facilitating thémPW$¢¥¥9@1&$Qﬁthﬂ@&iﬁﬁﬁ“th@fﬁMﬂtﬁruﬁlQﬁ&hépreegahples
of the cloth and the rope, nentioned are cotton fabrics, non-woven

pol yest er fiayenidon3es preparadvien wngimh&pertleﬂblleowasercouteoffopes
pol yester ropes, etc. In practical use, the water cut-off material of the
present i negenitopf &hepprpacatt hyvetppitym g the qlevtisabbbpeyaf £m ot shéétagent
of the preSent invention to the cloth, rope, filmor sheet through coating

or d|pp|ngthropghfeoabhpgdospmspphnghstpneﬂaramaWedﬂsg@%eﬁoadﬁabenkotﬁtS
| f deS|red it may be applied to
waterproof concrete joints. If desired, it may be applled to
cracks of fair-faced concrete structures or to concfete-to-
concrete joints. |

Thewater—containing,pefmeablewatercut-offagentofthe
present invention may be mixed and kneaded with concrete or
mortar to prepére the concrete or mortar composition of the
present invention. In this case, the permeable water cut-off
agent of the present invention to be used preferably contains
a surfactant.

The concrete or mortar composition of the present
invention comprises normal Portland cement or mixed cement,
fine aggregate and/or coarse aggregate, vario:us admixtures and
others, and cdntains the permeable water cut-off agent of the
present invention generally in an amount of from 1 to 30 % by
wéight in the basis of the total weight of the concrete or mortar
composition of the present invention.

Where the concrete or mortar composition of the present
invention is used for repairing leaky constructions, the

leakage sites may be sealed with the composition. However, when
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cracks of fair-faced .concrete structures or to concrete-to- concrete
joints. The water-containing, perneable water cut-off agent of the present

i nvention may be m xed and kneaded with concrete or nortar to prepare the
concrete or nortar conposition of the present invention. In this case, the
perneabl e water cut-off agent of the present invention to be used
preferably contains a surfactant. The concrete or nortar conposition of the
present invention conprises nornmal Portland cenent or m xed cenent, fine
aggregate and/ or coarse aggregate, various adm xtures and others, and

cont ai ns t A& derkagieesh&eer cant noF tbeydalantdif iadk thiexedm, leaky roafs,
generally in an amount of from1l to 30 % by weight in the basis of the
total wei gHilosicst & wahdsemayope rentirely gt unidomfly keoatedswith the
i nvention. Were the concrete or nortar conposition of the present
i nventi on icongretd or mepharicuppenikyicened thetpoesent himvention or may
| eakagesi t esnaybeseal edw t ht heconposi ti on. However, when 31 t he | eakage
sites can fst ebtiredyt ahidednifiermiy, firddled caftsh fllastiexr gioiwedd & fmaliebe
entirely and uniformy coated with the concrete or nortar conposition of
t he presenicomposittiiam .or Foay thdsgntompllgtandeupafiatihy bEntabee wbbiis,
plaster jornts of the conposition. For this, conplete re-painting of those
roofs, flodiloocys wad halils N nmesassceysaty aat .all.
The concrete or mortar composition of the present

invention may be used for formi'ng the bodies of roofs, floors

or walls. In that case, the hardened bodies of roofs, floors

or walls made of the composition are free from water leaks even

when they are cracked or fissured after their construction.

EXAMPLES
The present invention is described in more detail with
reference to the following Examples, in which the thixotropic

index was measured according to the reference test as stipulated

in JIS K5400 4.5.3.

Example Al:

10 g of sodium stearate, 7 g of sodium pélyacrylate
(Panakayaku F (trade name) from Nippon Kayaku Co.), 30 g of
montmorillonite (Kunipu_re F (trade name) from Kunimine Industry
Co.) and 1000 g of water were well mixed to prepare a viscous
liquid (this is a permeable water cut-off agent of the present

invention, having a thixotropic index (hereinafter referred to

32



The concrete or nortar conposition of the present invention nmay be used for
form ng the bodies of roofs, floors or walls. In that case, the hardened
bodi es of roofs, floors or walls nmade of the conposition are free from

wat er | eaks even when they are cracked or fissured after their
construction. EXAMPLES The present invention is described in nore detai
with reference to the follow ng Exanples, in which the thixotropic index
was neasured according to the reference test as stipulated in JI'S K5400

4.5.3. Exanple_Al: _10 of ium stearate, 7 of sodi um pol yacryl ate
(Panakayaktr;pngEt) r%é'ﬂgné) 1688rﬁ ﬂfp%ﬁsaa‘;%&ji %@.s)‘}nB@oﬁ“‘%Y SRIFRAHPVELONI t e
(Kuni pure E _(trade nanme) from Kunimne,lndustry Co.) and 1000 g of water
were wel | mB&ALS¥KYr 858Re RAMC023 M yurd (Bhe sTPRLaoferareBbFtoniedy

cut-of f agent, of the preésent invention, havi ng a thixotropic index
(her ei naf t &eimFKGed cogcrete bydldinggf apdrvhenoof) lyitars ik waitexi wasas
uniformy spread over the |eaky area (about 25 [err]) of the roof of a
5-stori ed, SRESFbthereeyedr Eheopdh dihepe andfitigan 758aY$ i okt rofingsk,ebutas
spread thereover through a hose. After 7 days, it rained, but the roof did
not | eak wdthe rgofydid oy tlealorivates at3ablkg of commercial l y-avail abl e,
sand-nmi xed“cenent (Asoh Katei Cenent (trade nane) from Asoh

Apart. from this, 3.0 kg of commercially-available,

sand-mixed cement (Asoh Katei Cement (trade name) from Asoh
Cement Co.) was prepared. This was well mi_xéd with 800 g of
water, cast into a mold pattern, and solidified therein to form |
a molded body as in Fig. 1.

This concrete container was bisected (as in Fig. 2), and
the two pieces were then again combined together and reinforced
with wire as in Fig. 3. This was filled with water, but
immediately leaked water thfough the joint. 20 g of the
permeable water cut-off agent prepared above was applied to the
inner surface of the container around the joint, using a brush.
After one hour, the container was filled up with water, and it
did not leak water. After havingbeen left for 30 minutes, water
was poured out of the cpntainer, and the con_tainer was dried
at 60°C for 3days. After havingbeencooled to room temperature,
't.he container was again filled up withwater. Inthatcondition,
the container did not leak water at all through the joint. Then,
the container thus filled with water was left for 3 days, and

it did not still leak water at all through the joint.
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Cement Co.) was prepared. This was well mixed with 800 g of water, cast
into a nold pattern, and solidified therein to forma nolded body as in
Fig. 1. This concrete container was bisected (as in Fig. 2), and the two
pi eces were then again conbi ned together and reinforced with wire as in
Fig. 3. This was filled with water, but inmediately | eaked water through
the joint. 20 g of the perneable water cut-off agent prepared above was
applied to the inner surface of the container around the joint, using a
brush. After onel hour, the container was filled up with water, and it

di dnot | eakWdt3¥RLe &4%r havi ngbeenl ef t f or 30mi nut es, wat er was poured out of

the container, and the container was dried at GOELerr] Cf or 3days.
Af t er havi ngbeencodl @8R EIR Shsarat@e’ 9 of Emal 10 Powder (trade name,
t hecont ai ner vvas-agai nfilledupw thwater. |Inthatcondition, the container did

not | eak weitEm akag| ICaxp oughaviag it espemtialhecenpenentr athusofliiimed
with water was left for 3 days, and it did not still leak water at all
t hrough t hdgwiwisulFate) £R4nglaf sedismjabginatieuirhemtcal ceageptofréml 10
Powder (trade nanme, from Kao Corp., having an essential conponent of sodium
| auryl sul f &ako Jnoygkuf Indwstmies gitdat)e b0hepifcateceige n(iSrecton\ikoadenyaku
I ndustries<Ltd.), 50 g of snectite (Snmecton (trade nane) from Kuni m ne
| ndust ry Coa@megndrdailunininedsiustare Cocl) anidixedda ¢ of efpiter eteswels
liquid (this is a perneable water : :
mixed to prepare a viscous liquid (this is a permeable water
cut-off agent of the present invention, having TI of 2.3). 500
g of this liquid was uniformly spread over the leaky area (about
10 m*) of the roof terrace of the second floor of a 5-storied,
reinforced concrete building, and then 30 liters of water was
spread thereover through a hose. After 6 days, it rained, but
the roof terrace did not leak water at all.
20 g of the permeable water cut-off agent prepared above
was applied to the inner surface of the same contaiﬁer as in
Example Al, around the joint, using a brush. After one hour,
the container was filled up with water, and it did not leak water.
After having been left for 30 minutes, water was poured out of
the container, and the container was dried at 60°C for 3 days.
Afte_r having been cooled to room temperature, the container was
again filled up with water. In that condition, the container
did not leak water at all through the joint. Then, the container

thus filled with water was left for 3 days, and it did not still

leak water at all through the joint.
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cut-off agent of the present invention, having Tl of 2.3). 500 g of this
liquid was uniformy spread over the | eaky area (about 10 nferr]) of the
roof terrace of the second floor of a 5-storied, reinforced concrete

buil ding, and then 30 liters of water was spread thereover through a hose.
After 6 days, it rained, but the roof terrace did not |eak water at all. 20
g of the perneable water cut-off agent prepared above was applied to the

i nner surface of the sanme container as in Exanple A, around the joint,
using a brush. After one hour, the container was filled up with water, and
it did not Examplwatadr:. After having been left for 30 nminutes, water was
poured out of the container, and the container was dried at 60[err]C for 3
days. After havi2egghefEmadol odpéwder ot aaneyr Erom Rac eolrpl.Nehawafigagai n
filled up with water. In that condition, the container did not |eakwater at

all througlant 8eseRt D4l cﬂmnéﬂeofogwaimrlatdms‘ulﬁaaﬁew 10 fEéoa@ﬁml eft

for 3 days, and it did not still leak water at all through the joint. 34
Exanpl e A3ca3:@>ogry‘ﬂfe | o IRk @Hémﬁa@%aéém #P6n P4 Ro - JHAYARE an
essenti al conponent sodium | auryl sul fate), 10 g of sodi um carboxynet hyl

cel l ul ose (xemrgt&qdesr %aer)t for @nb\eabaléaamaﬁeeha@ushhaembbd?)of5w9te£

cal ci um acetate and 1000 ¢ ‘of Wwater were well mxed to prepare a vi scous

lh:al\()lu'ng fl_'lf h('gr%fesw)éli?‘i{ﬂ?é%pi:g YRESEr & A v PEdoRS AN t(@ﬁlgrf?%nﬁeﬁﬂ¥§ﬂi.éon’
water cut-off agent of the present invention, having TI of 4.0).
1000 g of this 1iquid.was unifdrmly applied to the leaky area
(about 161&) of the tiled oﬁter wall of the third floor of a
3-storied, reinforced concrete building, and then 10 liters of
water was spreéd thereover through a hose. After 10 days, it
rained, but the wall did not leak water at all.

20 g of the permeable water cut-off agent prepared above
was applied to-the inner surface of the same container as in
Example Al, around the joint, using a brush. After one hour,
thecoﬁtainerwasfilledupwithwater,anditdidnotleakwater..
After having been left for 30 minutes, water was poured out of
the container, and the container was dried af 60°C for 3 days.
After having been cooled to room temperature, the container was
again filled up with water. 1In that condition, fhe container
didnotleakwataratallthroughthejoint. Then, the container

thus filled With water was left for 3 days, and it did not still

leak water at all through the joint.
Exampie Ad:
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1000 g of this liquid was uniformy applied to the | eaky area (about 10
nerr]) of the tiled outer wall of the third floor of a 3-storied,
reinforced concrete building, and then 10 liters of water was spread

t hereover through a hose. After 10 days, it rained, but the wall did not

| eak water at all. 20 g of the perneable water cut-off agent prepared above
was applied to the inner surface of the sane container as in Exanple Al,
around the joint, using a brush. After one hour, the container was filled
up with water, and it did not |eak water.. After having been left for 30

m nutes, water s @oofedasiiumfoleateontld ngr ofarmbdinmm coarborpmetnhyldri ed
at 60[err]C for 3 days. After having been cooled to roomtenperature, the
cont ai ner wadladaise {chemilcap neadentafeom Wakd JahyakndindustridseLtdn) ai ner
di dnot | eakwat er at-al | t hr ought hejoint. Then, thecontainer thus filled with

wat er was I58f § dDbehtayite gRUniigedi (tpatdeshand ) |from Kahdmiae ahdusbrgugh
the joint. Exanple A4: 35 20 g of sodiumol eate, 10 g of sodium

car boxynet lod. )cankdullose §ebenrgedr neage ell ahxdik @ol pirephtrel BdUSEELES
Ltd.), 50 g of bentonite (Kunigel (trade name) from Kuni m ne Industry Co.)

and 1000 g ldiquial ¢thier £svelderiiostd d wakeePatt-0£¥i SGONS df Ghedprbbeati S a
perneabl e water cut-off agent of the present invention). 1000 g of this

|iquid vas isvien®riBny SpLo0kl ¢ PYELs iRy Rt sALAE ¢ ADY s pd N1 byepf the

2nd- fl oor roof parking |ot
the leaky area (about 10 m?) of the 2nd-floor roof parking lot
of a 2-storied parking garage, and then 20 liters of water was
spread thereover through a hose. After 2 days, it rained, but
the roof parking lot did not leak water at all.

20 g of the permeable water cut-off agent prepared above

was applied to the inner surface of the same container as in
Example Al, around the joint, using a brush. After one hour,
the containerwas filled upwithwater, and it did not leak water..
After having been left for 30 minutes, water was poured out of
the container, and the container was dried at 60°C for 3 days.
After having been cooled to room temperature, the container was
again filled up with water. In that conditi;)n, the container
did not leak water at all through the joint. Then, the container
thus filied with water was left for 3 days, and it did not still

leak water at all through the joint.

Example A5:
10 g of sodium stearate, 7 g of sodium polyacrylate

(Panakayaku F (trade name) from Nippon Kayaku Co.), 20 g of
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of a 2-storied parking garage, and then 20 liters of water was spread

t hereover through a hose. After 2 days, it rained, but the roof parking |ot

did not leak water at all. 20 g of the perneable water cut-off agent

prepared above was applied to the inner surface of the same container as in
around the joint, using a brush. After one hour, the container

Exanpl e Al

was filled up with water, and it did not | eak water.. After havi ng been
left for 30 m nutes, water was poured out of the container, and the

container was dried at 60[err]C for 3 days. After having been cooled to
room t enpersatestd td [Synthietiicesmees idga{ bradéel manep firvdnh Coabgr Chemithat

condi ti on,

Then, the cantjaianer 1000sgf of| walt &k tweratvasl Wasi deai ttd pirepadeya, vasdouk did
| eak water at all through the joint. Exanple A5: 10 g of sodium

stearate, 7Wignafd $@ALEMH YrRymdatile WBieakaakyfE 4§érdomame) pte8Bni ppon
Kayaku Co.), 20 g of 36 snectite (Synthetic Snectite (trade nane) from

not still

the container did not |leak water at all through the joint.

Co- op ChemijgRler®dion)and 1000 g of water were well mixed to prepare a
viscous liquid (this is a perneable water cut-off agent of the present

invention). 20 gPly beetNbSePESohs wi&me%%&%é@%%w%a%pap 84 orbhe

i nner surface of the sane container as in

anpl e , around e joint,

using a bruygfe iﬁﬁé@rs%@Wﬁ th8% aRE8h 881 n¥eSs in Example Al, around

the joint, using a brush. After one hour, the container was

filled up_with water, and it did not leak water.. After having
been left for 30 minutes, water was poured out of the container,

and the container was dried at 60°C for 3 days. After having
been cooled to room temperature, the ;:ontainer was again filled
up with water. In that céndition , the container did not leak.
water at all through the joint. Then, the container thus filled
with water was left for 3 days, and it did not still leak water

at all through the joint.

Example Bl:

10 g of sodium stearate, 4 g of sod:i_um polyacrylate
(Panakayaku F (trade name) from Nippon Kayaku Co.), 60 g of
bentonitc_a (Superben (trade name) from Hojun Mining Co.), 200
g of lglycerin and 1000 g of water were well mixéd to prepare
a viscous liquid (this is a permeable water cut-off agent 6f
the present invention, having TI of 1.9).

20 g of the permeable water cut-off agent prepared above

was applied to the inner surface of the same container as in
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filled up with water, and it did not |leak water.. After having been left
for 30 mnutes, water was poured out of the container, and the container
was dried at 60[err]C for 3 days. After having been cooled to room
tenperature, the container was again filled up with water. In that
condition, the container did not |eak. water at all through the joint.
Then, the container thus filled with water was |eft for 3 days, and it did
not still leak water at all through the joint. Exanple Bl: 10 g of sodium
stearate, 4 g of sodium pol yacryl ate (Panakayaku F (trade nane) from Ni ppon
Kayaku Co. Exaf(le &l bexoamnad ¢heSypeamnian ugimya bamwsh .f r Thvebo] d00Mynofig
Co.), 200 g of glycerin and 1000 g of water were well mxed to prepare a
vi scous | i quaiteer waiss posiredpdantealthe watnda inet-, oflefagéor 5f mihatpsesand

i nvention, having Tl of 1.9). 20 g of the permeable water cut-off agent

prepared ahheresfreappbueddiout ef innerastef ane hburhetbamdmaiimdmeasas in
37 Exanple A, around the joint, using a brush. Then, 100 g of water was

pour ed i nt @ilNeEaptwitieatedf ! ahdr i didinbeslesRdrdther cAf g g@OHAGEngUt Of
it. After one hour, the container was filled up with water, and it did not

| eak wat er peelf Leftheos B0 REREEES] twdtlir WEsPIUKES cuttd L e HBSoREHA RArQUL  Of

the containrer, and the container was dried at 60[err]C for 3 days. After

having beemr@oehedcbathef@r GEBCARIBACaL G EFVAINAayiAS AGRER hhVifG
been cooled to room temperature, the container was again filled
up with water. 1In £hat condition, the container did not leak
water at all through the joint. Then, the cénj:ainer thus filled
with water was left for 3 days, and it did not still leak water
at all through the joint. |

On the other hand, 100 g of the permeable water cut-off

agent prepared above was put into a polyethylene container,
which was then sealed and kept in a freezer at ~12°C. After
24 hours, the container was taken out of the freezer. As

containing glycerin, the agent in the container did not freeze

but was still liquid.

Example B2:

5 g of sodium stearate, 5 g of Emal 10 Powder (trade name,
from Kao Corp., having an essential component of sodium
laurylsulfate), 20 g of sodium alginate (chemical reagent from
Wako Junyaku Industry Ltd.), 50 g of smectite (Smecton (trade
name) from Kunimine Industry Co.), 200 g of ethylene glycol and

1000 g of water were well mixed to prepare a viscous liquid (this

38



up with water. In that condition, the container did not |eak water at al
through the joint. Then, the container thus filled with water was left for
3 days, and it did not still leak water at all through the joint. On the

ot her hand, 100 g of the perneable water cut-off agent prepared above was
put into a polyethylene container, which was then sealed and kept in a
freezer at -12[err]C. After 24 hours, the contai ner was taken out of the
freezer. As containing glycerin, the agent in the container did not freeze
but was still liquid. Exanple B2: 5 g of sodiumstearate, 5 g of Emal 10
Powder (tr aide anpeemehble KateCocyut-obfvagentofidenpiresentnparent ioh )sodi um
| auryl sul fate), 20 g of sodium al ginate (chem cal reagent from Wako Junyaku

I ndustry Ltd.), HD qo@f theesérhéabheeedver (duthdss Hagnt pedplHeidTabeve
I ndustry Co.), 200 g of ethylene glycol and 1000 g of water were well m xed

to prepare was/ ifgplied itpithd titiferd&urfdce dmeheealne waheh indl- akl jagent
of the present invention). 20 g of the perneable water cut-off agent

prepared almump®s MAPPdRfidd the jomay, aigifxﬂfr% Yrddif. SPRBNGORLY Bebgas in
Exanple Al, around the joint, usi ng a brush hen, 100 g of vat er

poured i nt quather GRIY Ydied |.1§Jtto e éo’ﬂt‘&‘ih"e% Q%‘%tt keresf fnﬂmgggr egngm of
it. After ene hour, the container was filled up W th water not
| eak wat-er tlfgfé‘dfﬂ@’ pBYred out of it. After one hour, the container was
filled up with water, and it did not leak:watér. After having
been left for 30 minutes, water was poured out of the container,
and the container was dried at 60°C for 3 days. After having
been cooled to room temperature, the container was again filled
up with Water. In that condition, the container did not leak
water at all through the joint. Then, the container thus filled
with water was left for 3 days, and it did not still leak water
at all through the joint. |
On the other hand, 100 g of the permeable water cut-off
agent prepared above was put'into a polyethylene container,
which was then sealed and kept in a freezer at -12°C. After
24 hours, the container was taken out of thehfreezer. In the

container, the permeable water cut-off agent of the present

invention did not freeze but was still liquid.

Example cl:
50 g of sodium stearate, 100 g, interms of its solid content,
of polyvinyl acetate resin (emulsion of Saibinol D-302 (trade

name) from Saiden Chemical Co.), 70 g of smectite (Synthetic
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been left for 30 mnutes, water was poured out of the container, and the
container was dried at 60[err]C for 3 days. After having been cooled to
roomtenperature, the container was again filled up with water. In that
condition, the container did not |eak water at all through the joint. Then,
the container thus filled with water was left for 3 days, and it did not
still leak water at all through the joint. On the other hand, 100 g of the
per neabl e water cut-off agent prepared above was put into a pol yet hyl ene
cont ai ner, which was then sealed and kept in a freezer at -12[err]C. After
24 hours, tSmediviteniSWEr (haadeakamejufrom Chreol rétemarical rCd . He ananlai0fey, t he
permeabl e water cut-off agent of the present invention did not freeze but
was still lafjsiatertwamel well: miRgdoto spckpare te arisconusl 0dquid thdsnisof
its solid content, of polyvinyl acetate resin (emnulsion of Saibinol D 302

(trade nang pérmethedmtéir‘leuteaiEf Gyent 38 theopresentiirmrdnBittchaving
Snectite SWF (trade nane) from Co-op Chemical Co.) and 1000 g of water were -
wel | mxedmoqfenea)e. a viscous liquid (this is a perneable water cut-off
agent of the present invention, having Tl of 4.8). 1000 g of this liquid

was uniformy sprooud ed nes 1&aaih®aé<yuﬁ&§arﬁl§9€§§rﬁ9cré&6<rle)c tHe i?s\ﬁgoo“

of a 4-storied, reinforced concrete building, and then 50 liters o ter

was spread 4R eaY¥SEt 20 m?) of the roof of a 4-storied, reinforced concrete
building, and then 50 liters of water was lspread thereover
through a hose. After 2 days, it rained, but the roof did not
leak water at all.

Apart from this, 2.6 kg of commercially-available,
sand-mixed cement (Domestic Cement (trade name) from Tokyb Sun
Home Co. ) was prepared. This was well mixed with 600 g of water,
cast into amold pattern, and solidified therein to form a molded
body as in Fig. 1.

This concrete container wés biéected (as in Fig. 2), and
the two pieces were then again combined together and reinforced
with wire as in Fig. 3. This was filled with water, but
immediately leaked water through the joint. E;O g of the viscous
liquid prepared above was put into the COntainer and run along
the joiht. After having been left for 10 minutes, the container
was filled up with water, and it did not leak water through the
joint. After left for 30 minutes, water was poured out of the
container, and the container was dried at 60°C for 3 days. | No
trace of the permeable water cut-off agent of the present

invention was found around the joint and inside the container.
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t hrough a hose. After 2 days, it rained, but the roof did not |eak water at
all. Apart fromthis, 2.6 kg of commercially-avail able, sand-m xed cenent
(Donestic Cenent (trade nane) from Tokyo Sun Home Co.) was prepared. This
was well mxed with 600 g of water, cast into a nold pattern, and
solidified therein to forma nolded body as in Fig. 1. This concrete

contai ner was bisected (as in Fig. 2), and the two pieces were then again
conbi ned together and reinforced with wire as in Fig. 3. This was filled
with water, but inmmedi ately | eaked water through the joint. 50 g of the

viscous |i opliel qurapRairesk akay egiin Millled g RE tirRlatieis! add ituaidl aeg the
joint. After having been left for 10 mnutes, the container was filled up

with wat er 1 el wated €hPehghegie Watigit I hipeal) the dsitdind¥ taud efitibar 30
m nutes, water was poured out of the container, and the container was dried

at 60[ err] Gt wdtddVwas Neft 2¢908 ddiss PANRERL! S dVBbe s€i 1 g{]éaxéas%rof

the present invention was found around the joint and inside e contal ner.

40 The AntA N&HMRRgIRIHE joih€d up with water, and it did not |eak
wat er through the jointT T eni t%e container thus filled with water was

|l eft for 3 days, and it did not still leak water at all through the joint.
Exanple C2:» 30 g of sodium stearate, 100 g of pol yvinyl al cohol

Example C2:

30 g of sodium stearate, 100 g of polyvinyl alcohol
(chemical reagent from Wako Junyaku Industry Co.), 50 g of
montmorillonite (Kunipure F (trade name) from Kunimine Industry
Co.) and 1000 g of water were well mixed to prepare a viscous
liquid (t-his is a permeable water cut-off agent of the present
invention). 500 g of this liquid was uniformly spread over the
leaky area (about 10 m?) ofl the roof of a 2-storied, reinforced
concrete building in rain. After 20 minutes, the water leak
completely stopped.

50 g of the viscous liquid prepared above was put into the
same container as in Example C1, and run along the joint. Then,
the container was filled up with water, Whereupbn it leaked water
in drops through the joint for about 1 minute, but thereafter
the water leak completely stopped. After left for 30 minutes,
water was poured out of the container, and the container was"
dried at 60°C for 3 days. No trace of the permeable water
cut-off agent of the present invention was found around the joint
and inside the container. The container was again filled up

with water, and it did not leak water through the joint. Then,
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(chem cal reagent from Wako Junyaku Industry Co.), 50 g of nontnorillonite
(Kuni pure F (trade nanme) from Kuni mne Industry Co.) and 1000 g of water
were well mxed to prepare. a viscous liquid (this is a perneable water
cut-of f agent of the present invention). 500 g of this liquid was uniformy
spread over the |eaky area (about 10 nferr]) of the roof of a 2-storied,
reinforced concrete building in rain. After 20 m nutes, the water |eak
conpl etely stopped. 50 g of the viscous liquid prepared above was put into
the sanme container as in Exanple Cl, and run along the joint. Then, the
cont ai ner ke rontedney whus falded whthawporr ivas dadidd fioa érdaMSdr@pé
through the joint for about 1 mnute, but thereafter the water |eak

conpl et el y ist dddedotAfaterl Y| dfeak ovat3®r mnaks, theowgh vidse ppoiet. out of the
. container, and the container was dried at 60[err]C for 3 days. No trace of
t he perneable wat er cut-off agent of the present invention was found around
the joint and inside the container. The container was again filled up with
wat er, andExiamghle @3t: | eak water through the joint. Then, 41 t he
container thus filled with water was left for 3 days, and it did not stil

| eak water at aldo ghopugtal ho poidér (Braad aafd, Bfofl ko EBR F -JOn&eydsgr

(trade name, from Kao Corp., having an essential conponent of sodium

L?gﬁn y:\"sg:og %Tne)ess'l&ﬁzihpf caﬁbweﬁil o iun CohsepPsuthid) (t nade §age)
polyvinyl alcqhol (Gohsenol GM-14 (trade name) from Nippon
Synthetic Chemical Industry Co.), 30 g of smectite (Smecton
(trade name) from Kunimine Industry Co.) and 1500 g of water
were well mixed to prepare a viscous liquid (this is a permeable
water cut-off agent of the present invention). 1000 g of this
liquid was uniformly spread over the leaky area (about 12 m?)
of the roof terrace of the 4th floor of a 5-storied, reinforced
concrete'building, and then 20 liters of water was spread
thereover. The next day, it rained, but the roof terrace did
not leak water.

50 g of the viscous liquid preparéc-iﬂabove was put into the
same container as in Example C1, and run along the joint. Then,
the container was filled up with water, whereupon it leaked water
in drops through the joint for about 1 minute, but thereafter
the water leak completely stopped. After left for 30 minutes,
water was poured out of the container, and the container was
driéd at 60°C for 3 days. After cooled to room temperature,
the container was again filled up with water, and it did not

leak water through the joint. Then, the container thus filled
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Synthetic Chem cal Industry Co.), 30 g of snectite (Smecton (trade nane)
fromKuni mne Industry Co.) and 1500 g of water were well m xed to prepare
a viscous liquid (this is a perneable water cut-off agent of the present
invention). 1000 g of this liquid was uniformy spread over the | eaky area
(about 12 nferr]) of the roof terrace of the 4th floor of a 5-storied,
reinforced concrete building, and then 20 liters of water was spread

t hereover. The next day, it rained, but the roof terrace did not |eak
water. 50 g of the viscous liquid prepared above was put into the sane
cont ai ner asitin watanpives Qlefiarfbyr 3ndayspgndiet didt nofheni 1l Heakonhaiener
was filled up with water, whereupon it | eaked water in drops through the
joint for awlll throvgh the jdemeafter the water | eak conpletely stopped.
After l.eft for 30 mnutes, water was poured out of the container, and the
container was dried at 60[err]C for 3 days. After cooled to room
tenperature, the container was again filled up with water, and it did not

| eak water gxddmgygdh gihe joint. Then, the container thus filled 42 W th
water was left for .3 days, and it did not still |leak water at all through

(e b B e PRSI it bl D B80S 2palE BoLRRY 1,
agent of thgd¥©eR81L bPUEELASLrhStiBheiibddH @nlikh YRé lpermeable water
cut-off agent of the present invention is injected into the wall
of the construction. As illustrated, the concrete base 7 is
coated with the heat-insulating material 6 and the concrete
layer 5 for holding the heat-insulatingmaterial 6, in that order.
The concrete base 7 is composed of concrete slabs as jointed
via a waterproof asphalt joint 8. An opening 4 is formed above
the joint 8, through which the permeable water cut-off agent
could be directly applied to the joint 8. The concrete
substraté.7, the heat-insulating material 6 and the concrete
. layer 5 are not spécifically defined with respect to their type
and quality, and these may be any ones generally used in o_rdinary
constructions. |
Water leak was found in the flat roof of a 3-storied,
reinforced concrete building. The roof comprises reinforced
concrete slabs as jointed via waterproof asphalt joints, and
the jointed slabs are covered with a heat-insulating layer of
styrol.foam (thickness: 4 cm) and a concrete layer (thickness:

7 cm) for holding the heat-insulating layer, in that order. As

in Fig. 4, an opening (width 2 cm x length 5 cm x depth 11 cm)
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of the construction. As illustrated, the concrete base 7 is coated with the
heat -i nsulating material 6.and the concrete layer 5 for holding the

heat -i nsul ating material 6, in that order. The concrete base 7 is conposed
of concrete slabs as jointed via a waterproof asphalt joint 8 An opening 4
I's formed above the joint 8, through which the perneable water cut-off
agent could be directly applied to the joint 8. The concrete substrate 7,
the heat-insulating material 6 and the concrete |layer 5 are not
specifically defined with respect to their type and quality, and these may
be anyones wgsnefatingdysqhssing dithaonughonshe ubidatrdnsiitatri e akavesifbund
in the flat roof of a 3-storied, reinforced concrete building. The roof '
conpri ses eilnfiorg exbmretet Pagéabands the Meatvimsuladteiny asdtespaR! to
joints, and the jointed slabs are covered with a heat-insulating |ayer of

styrol foameddh thearsterprdd £ ashhalaofeint &riayBhcht theé dersTete §Thbkor
hol ding the heat-insulating layer, in that order. As in Fig. 4, an opening

(Wi dth 2 crierd §89hled.CroKe d@PblE tHe ¢llne*BermedBsel i @ cuRaBF MegbREOUgh
t he heat-insulating material holding concrete | ayer and the heat-i nsul ating

material t@g eReEkahpa Rl GRRr D9fedsaiahil aiélbpéhanw;ﬁm thenoueiekess! abs

were jointed. One Kg of the sane perneable water cuf-off agent as in

Exanpl e Al d&a&ateh:eﬁasdmja@cé&lecmm aﬁ@t@ieﬁ' éfé)yé' L& $ahetRt §hgWas
injected thereinto. After” 7 days, it rail ned, and

the roof did not leak water.

Example El:

15 g of éodium stearate, 10 g of sodium polyacrylate
(Panakayaku F (trade name) from Nippon Kayaku Co.) and 2000 g
of water were well mixed to prepare a viscous liquid. This was
a composition A.

5 g of sodium stearate, 70 g of bent.onite (Superben (trade
name) from Hojun Mining Co.) and 2000 g of water were well mixed
to prepafe a viscous liquid. This was a composition B.

1000 g of the composition A was uniformly spread over the
leaky area (about 2 m?) of the roof of a 3-st<;ried, reinforced
éoncrete building, and then 1000 g of the composition B was
spread thereover. Then, 10 liters of water was spread over it
through a hose. After 8 days, it rained, and the roof did not
leak water at all.

The same confa_iner as in Example Al Qas brushed with 20
g of the composition A and then with 20 g of the composition

B, on its inner surface around the joint. After one hour, the
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the roof did not |eak water. Exanple El: 15 g of sodium stearate, 10 g of
sodi um pol yacryl ate (Panakayaku F (trade nane) from N ppon Kayaku Co.) and
2000 g of water were well mxed to prepare a viscous liquid. This was a
conposition AL 5 g of sodium stearate, 70 g of bentonite (Superben (trade
name) from Hojun M ning Co.) and 2000 g of water were well m xed to prepare
a viscous liquid. This was a conposition B. -1000 g of the conposition A was
uniformy spread over the | eaky area (about 2 nferr]) of the roof of a
3-storied, reinforced concrete building, and then 1000 g of the conposition
B was spre&Pntaimay sas fadaed1op|with walfenwaad dhsd i@ medd leadk waterhr ough
a hose. After 8 days, it rained, and the roof did not |eak water at all.
The sane cafitembaving hegrahpft for ddsminutkeed watbr2dag ppfuntdit out of
conposition A and then with 20 g of the conmposition B, on its inner surface
around t he {jh® econtafiner ,oasdhbhe, comea irer wasndirdiedeatw®®°¢ifided dpywi.t h
water, and it did not |leak water. After having been left for 30 m nutes,
wat er was [Ailreathawutingfbédm comitenl herroam tiemperatnirai, nehe wamtdrimstr ahs
60[err] C for 3 days. After having been cooled to roomtenperature, the

cont ai ner vfiagdillied updwiiphaberat eIn that kehdiidn,| @he EBALE&RARERI Ner
did not |eak water through the joint. Then, the container thus
did not leak water through the joint. Then, the container thus
filled with water was left for 3 days, and it did not still
leak water through the joint. |
400 g of the composition A and 4.00 g of the composition
B were well stirred and mixed, and put into a container, sealed
and kept as such. Apart from this, 400 g of thé composition
A and 400 g of the composition B were separately put into
different containers, also sealed and kept' as such. After one -
month, the mixture of the composition A and the composition B

gave a precipitate at the bottom of the container, while the

., compos itj.ons having been stored separately gave no precipitate .

Example E2:

5 g of sodium stearate; 5 g of Emal 10 Powder (trade name,
from XKao Corp., having an essential component of sodium lauryl
sﬁlfate), 20 g of sodium alginate (chemical reagent from Wako
Junyaku Industry Co.) and 2000 g of water were well mixed to
prepare a viscous liquid. This was a composition A.

3 g of sodium stearate, 3 gof Emal 10 Powder (trade name,

from Kao Corp., having an essential component of sodium lauryl
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filled wth water was left for 3 days, and it did not still |eak water
through the joint. 400 g of the conposition A and 400 g of the conposition
B were well stirred and mi xed, and put into a container, sealed and kept as
such. Apart fromthis, 400 g of the conposition A and 400 g of the
conposition B were separately put into different containers, also seal ed
and kept as such. After one nonth, the m xture of the conposition A and the
conposition B gave a precipitate at the bottom of the container, while the
conposi tions having been stored separately gave no precipitate. Exanple E2:
5 g of sodiswhistteir.a8, g% soeckidle (Empokasr (¥rade mamee fromoRuKaniger p. ,
havi ng an essential conponent of sodiumlauryl sulfate), 20 g of sodium

al gi nat e ( dnshisdaly Ceagernd 26M0\gk o flwayakuwerduwel] @mbxpdabd geépPageof
water were well mxed to prepare a viscous liquid. This was a conposition
A. 3 g of sodiisnostsedriapeid 3 Thibs Waml al @cRmeddrtic &le nane, from Kao
Corp., having an essential conponent of sodiumlauryl 45 sulfate), 20 g

of snectite (Smadimn g(of atee rampositadKANwas nen i feltely “read avér2efle g of
water were well mxed to prepare a viscous liquid. This was a conposition

B. 1000 g Qledkie ad@®qabdoud) 3Anfqscenther pbyfspeepdcavet the bhgakyigbea

(about 3 nterr]) of the roof terrace of the 2nd floor of a 2-storied,

rei nforcedogoacpeseobilblidi FEinPOHHcEAFOAOPELE building, and then 1000 g
of the composition B was spread thereover. Then, 10 liters of

water was spread over it through a hose. After 6days, it rained,

and the roof terrace did not leak water at all.

Example Fl:

3.0 kg of commercially-available, sand-mixed cement (Asch
Domestic Cement (trade name) from Asch éement Co.) was prépared.
Th_is was well mixed with 800 g of water, cast into a mold pattern,
ahd solidified therein to form a molded body as in Fig. 1.

This coﬁcrete container was bisected, and the boti;om of
each piece was further cut at the cracked edge (as in Fig. 2),
and }:he two pieces were theh again combiﬁed together and
reinforced with wire as in Fig. 3, in which the gap between the
jointed edges of the two pieces at the bottom was from 0.7 to
1.5 cm. The bisected container was again éeparated into the
individual two pieces, and the inner surface of the side of the
joint was sealed with an oily caulking material (Polycaulk
(trade name) from Cemedine Co.).

A piece of urethane sponge (cross section: 2.5 x 2.5 .cm,
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of the conposition B was spread thereover. Then, 10 liters of water was
spread over it through a hose. After 6 days, it rained, and the roof
terrace did not |leak water at all. Exanple Fl: 3.0 kg of

commerci al | y-avai |l abl e, sand-m xed cenent (Asoh Donestic Cenent (trade

nane) from Asoh Cenent Co.) was prepared. This was well mxed with 800 g of

water, cast into a nold pattern, and solidified therein to forma nol ded

body as in Fig. 1. This concrete contai ner was bi sected, and the bottom of
each piece was further cut at the cracked edge (as in Fig. 2), and the two

pi eces wer elerEtyagai. a2cpidamt)edas quet Hatoabile ris inftoaeethevpbot tent ,ewhs 1en

Fig. 3, in which the gap between the jointed edges of the two pieces at the

bot t om was Heigig @ahdwdched BRtwEed Bheetw8ptorés| Naha\awcA piedeseRakat ed
into the individual two pieces, and the inner surface of the side of the

joint was &Qﬁrﬁ@oﬂﬂﬁhe@t@bb&ﬁh@i’uhhanﬂeﬂﬁféfbéh wheh Weard lad tinage gnase)
from Cenedi ne Co. ) A piece of urethane sponge (cross section: .

cm 46 @RSy | rAcddvadcniatel) ¥aS tnHdt | Koadite ddi Nkhat &Bﬁt&@hé&?m

whi | e bei ng sandwi ched between the two pieces. The two pi eces were then

conbi ned t qeRidiatNg; EL@hmegrﬁ@éeWHraw?tﬁ% ?a:..&tg v?atéPwa@,gré seleaed

water in that condition, the container imredi ately | eaked wat er rough

joint. Wat %dﬁ@«éné%\t%méxonaﬁa%ocw@tﬁs eI aaeértéaec.%%ffsaahs

wat er cut-off agent
of the present J.nvent:l.on that had been prepared in Example Al

was poured into the container so that it was impregnated into
the urethane sponge. After one hour, the container was filled
up with water, and it did not leak water. After having been
left for 15 hoﬁrs, the container was checked at its bottom. No
trace of water leaks was found.

| Water was poured out of the container, and the contéiner
was dried at 60°C for 3 days. After having been céoled to room
temperature, the container was again filled up with water. 1In
that condition, the container did not leak water through the
joint. Then, the container thus filled with water was left for

3 days, and it did not still leak water through the joint.

Example F2:

A piece of urethane sponge (cross section 2.5 x 2.5 cm x
length 12 cm, density: 0.22 g/cm’) was prepared, and 11 g of
the permeable water'cut-off agent of the present invention that
had been prepared in Example A2 was impregnated into this, and

thendried at 50°C for 24 hours to obtain a water cut-off material
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of the present invention that

into the container so that it was inpregnated into the urethane sponge.

After one

hour, the container was filled up with water, and it did not

had been prépared in Exanpl e Al was poured

| eak

water. After having been left for 15 hours, the container was checked at
iIts bottom No trace of water |eaks was found. Water was poured out of
and the container was dried at 60[err]C for 3 days. After having

cont ai ner,

been cooled to roomtenperature, the container was again filled up with

water. In that condition, the container did not |eak water through the

joint. The
it did not
ur et hane-s

g/lcnferr])

mf tithe qoresemerinverstioh!l ed with water was |left- for 3 days,
still leak water through the joint. Exanple F2: A piece of

ponge The samesbiseoted. ContRiher M incpgampla &I i ¥ha.

was prepared, and 11 g of the perneable water cut-off agent

t he

and

22
of

the presentthegapibetwddmtheaib heeed pidyew 6f the f¥eHileravahd BBtesmat ed

into this,

and then dried at 50[err]C for 24 hours to obtain a water

cut-of f maweld drof’ 0.8 €6 106 OipSEN depmiiad. inthe tha @ nBiseehad two
as in Exanple FlI, except that the gap between the jointed edges

cont ai ner
of the two
t he i ndivi

g}g&w atrhieha bt B Y68 hhe@rial predafed BooWSwasRA LRt

nto

| two pieces. The water cut-off material prepared above was

put into thad §bphtat £hE Mmeftrweoﬁea&ﬁ;eerwhm thelftnd MBELFRHES ace

of the side of the joint was coated with an oily caulkingmaterial
(Polycaulk -(frade name) from Cemedine Co.), and the two pieces
were combined fogether and reinforced with wire as in Fig. 3.
Having received water in that condition, the container did not
leak water. This was left as such for 15 -hours, and checked

at its bottom. No trace of water leaks was found.

Example F3:
A piece of urethane sponge (cross section 2.5 x 2.5 cm x

length 12 cm, density: 0.22 g/cm’) was prepared, and 11 g of

a permeable water cut-off agent, which had been prepared in the

same manner as in Example A3 except that the amount of calcium
acetate used had been 2 g, was impregnafed into this, and then
dried at 50°C for 24 hours to obtain a water cut-off material
of the present invention.

The same bisected container as in Example F1, except that
the gap between the jointed edges of the two pieces at the bottom
was from 0.5 to 1.3 cm, was separated into the individual two

pieces. The water cut-off material prepared above was put into
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of the side of the joint was coated with an oily caul king materi al

(Pol ycaul k (trade nane) from Cenedine Co.), and the two pieces were

conbi ned together and reinforced with wire as in Fig. 3. Having received
water in that condition, the container did not |eak water. This was |left as
such for 15 hours, and checked at its bottom No trace of water |eaks was
found. Exanple F3: A piece of urethane sponge (cross section 2.5 x 2.5 cm X
l ength 12 cm density: 0.22 g/cnferr]) was prepared, and 11 g of a
perneabl e water cut-off agent, which had been prepared in the same manner
as in Exanpihe Aglak@épthermttm0£m31mcouta¢a|9m. wrhbbe theecinser shadaloceen 2
g, was inpregnated into this, and then dried at 50[err]C for 24 hours to
obt ai n a watfethewidsf 6£ rtd:teejd:i\ntmastdmapeészé.rm amovedyicaul Kimy matvertiiaject ed
container as in Exanple Fl, except that the gap between the jointed edges
of the two (Balpsaulk t(lrdds hameyasrém @enedins Cb..3 ,candveise tapikeeeési Nt 0
the individual two pieces. The water cut-off material prepared above was

put into 4&ere dompiciad taigdtiemandoredhfoReeaoni shneire e |it tHigy.i Bner
surface of the side of the joint was coated with an oily caul king materi al

(Pol ycaul k Hav ity readvdd wateendditititCeohd idi@n!, heheVeot £E€8r W E not
conbi ned tegether and reinforced with wire as in Fig. 3. Having received

water in thadaleaRtidsd Onrhiilke waentidirteasdedchofolred Wahes, aRdschaskkalt as
such for 15 hours, and checked
at its bottom. No trace of water leaks was found.
Water was poured out of the container, and the container
was dried at 60°C for 3 days. After having been cooled to room
temperature, the container was again filled up with water. In
that condition, the container did not leak water through the

joint. Then, the container thus filled with water was left for

3 days, and it did not still leak water through the joint.

Example Gl:

The same bisected container as in Example F1, except that
the gap between the jointed edges of the two pieces at the bottom -
was from 0.5 to 3 mm, was separated into the indj;vidual two pieces.
With 0.66 g (225 m’) of non-woven fabric (Bencot (trade name)
from Asahi Chemical Co.) being put into the joint between them,
the two pieces were combined together and reinforced with wire
as in Fig. 3. Having received water in that condition, the
container immediately leaked water through the joint. The
container was again separated into the individual two pieces,

and the two pieces were still again combined together as in Fig.
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at its bottom No trace of water |eaks was found. Water was poured out of
the container, and the container was dried at 60[err]C for 3 days. After
havi ng been cooled to roomtenperature, the container was again filled up
with water. In that condition, the container did not |eak water through the
joint. Then, the container thus filled with water was | eft for 3 days, and
It did not still leak water through the joint. Exanple @ : The sane

bi sected container..as in Exanple FlI, except that the gap between the

j ointed -ed%es of the two pi eces at the bottomwas from0.5 to 3mm was
separ at ed Pnwathhe. 6@ (2350’ @ percwevenyfabri G Rencaats (irade] hane)
non-woven fabric (Bencot (trade name) from Asahi Chem cal Co.) being put
into the j dinom BeahéeChemiral (Gm ) ninpoeekichel g cHrillien permegbilecwated
reinforced with wire as in Fig. 3. Having received water in that condition,
t he cont ai mat-ofifedgent| sl paéparedt bo Extampigh Alhdadobeen Ihpregnateder was
again separated into the individual two pieces, and the two pieces were
still agai bedmupiaterhdlngbt drtoashien ifingr 4urfade V\bfhtﬁeﬁfidlrﬂﬂ%f ntRer])

of non-woven fabric (Bencot (trade nanme) from Asahi Chemi cal into

whi ch 4 g conitiadnesr.nealfterwanher hout,otheageﬁta&ﬁeﬁrﬁaérEﬁillédﬁiﬁnﬁ.ﬁhN
had been ||°rpregnat ed, being attached onto the inner surface of the joint of

the contai matterif aad fBedh@uiiot tieak aritener Aferf havdfguBedhnt Newt 6 and
it did not |eak water. After having been left for
30 minutes, water was poured out of the container. Then, the
container was dried at 60°C for 3 days. After cooled to room
temperature, the container was again filled up with water. 1In
that condition, the container did not leak water through the

joint. Then, the container thus filled with water was left for

3 days, and it did not still leak water through the joint.

Example G2:

The same container as in Example Gl was tested herein in
the same manner as in Example Gl, except that the gap between
the jointed edges of the two pieces at the bottomof the container
was from 0.5 to 2 mm and that the permeable Wa£er cut-off agent
having been prepared in Example A2 was used. The water cut-off
material of the present invention was attached to the joint as
in Fig. 3. After one hour, the container was filled up wiﬁh
water, and it did not leak water. After having been left for
30 minutes, water was poured out of the container. Then, the
container was dried at 60°C for 3 days. After cooled to room °

temperature, the container was again filled up with water. In

50



30 m nutes, water was poured out of the container. Then, the container was
dried at 60[err]C for 3 days. After cooled to roomtenperature, the
container was again filled up with water. In that condition, the container
did not |eak water through the joint. Then, the container thus filled with
water was-left for 3 days, and it did not still |eak water through the
joint. Exanple &: The same container as in Exanple @ was tested herein in
the sane manner as in Exanple Gl, except that the gap between the jOI nt ed
edges of t i,eces at,the bottom of the container was fro to 2 mm
and t hat tﬂ:g‘ oPRBIEELORar bt i dd¢t noFrlepfe et FhgoneRFhs éB&P@d .T.hexeanm e
A2 was used, The water cut-off nmaterial_ of the present I nvention was
attached t &hengopsadnexsthysrfilled with water Was lafte fo3nBafa¥s ,nasd
filled up with water, and .t did not |eak water. After havi ng been left for
30 i nut es 1twakiek nRts siddded ek witemethxough dhe TOERE. t he contai ner was

dried at 60[err]C for 3 days. After cooled to roomtenperature, the

container was again filled up with water. In 50 that condition, it did
not | eak water through the joint. Then, the container thus filled.with
wat er was [Exfampfler G3:days, and it did not still |eak water through the

joint. Example G3: The sane container as in Exanple Gl was tested herein in
t he sane manner The samExaoptaifbr azceptExample Gl was wested herein in

the same manner as in Example G1, except that the non-woven
fabric was previously attached to the joint of the container
and was brushed with 20 g of the permeable water cut-off agent
having been prepared in Example A3. After having been kept in
the condition as .in Fig. 3 for 1 hour, the .container was filled
up with water, and it did not leak water. After left for 30
minutes, water was poured out of the container. Then, the
container was dried at 60°C for 3 days. After cooled to room
temperature, the container was again filled up with water. 1In
that condition, it did not leak water through the joint. Then,
the container thus filled with water was left for 3 days, and

it did not still leak water through the joint.

Example G4:

A piece of cotton rope having a diameter of 3 mm was put
into the joint of the same container as in Example G1, at the
center line of the inner surface, and the container-was re-
constructed as in Fig. 3. Having received water in that

condition, the container immediately leaked water through the

51



fabric was previously attached to the joint of the container and was
brushed with 20 g of the perneable water cut-off agent having been prepared
in Exanpl e A3. After having been kept in the condition as in Fig. 3 for 1
hour, the container was filled up with water, and it did not |eak water.
After left for 30 mnutes, water was poured out of the container. Then, the
container was dried at 60[err]C for 3 days. After cooled to room
tenperature, the container was again filled up with water. In that
condition, jt, did not |eak water through the joint. Then, the container
thus filleddntr WHESt WAQ § & tPGrPBr’aﬁ9§19d¥\%it¢1t' cotrafd agent hpwikduat er
through the joint. Exanple G4: A piece of cotton rope having a dianeter of
3 mm was ptheqfhPﬁePﬂ€e}ioTrﬂ1EXémPﬂ~ﬁeA‘kélﬁ§ dotppeddntesthe gameabitthesjoiat t he
center line of the inner surface, and the container was re- constructed as
in Fig. 3. 9fakhey inney \sr fagerof ntheaconbaiineron, After cone ahoer, the
I mredi ately | eaked water through the 51 joint. Next, 10 g of the
per mreabl e wendainer was Sigkled ugpvwith bedremr apdriddid foda ldakeMvwater.
dripped into the gap of the joint on the inner surface of the container.
After one Rdiber 1eftdmt 30 minutes f whted was pbtbhedatuty of ailk cbnthinaet
| eaked water. After left for 30 m nutes, water was poured out of the
cont ai ner . Thiean, theecamta iner wasmdrdedesat &0 RDfferr 3 Adyy. 3adays codbleq
cooled to roomtenperature, the container was again filled up with water.
to roomtemperature, the container was again filled up with water.

In that condition, it did not leak water through the joint. Then,
the container thus filled with water was left for 3 days, and

it did not still leak water through the joint.

Example G5:

The permeable water cut-off agent having been prepared in
Example A5 was applied onto one surface (easily adhesive
surface) of a polyester film (Toyobo Ester Film (trade name)
from Toyé Spinning Co.) having a length of 40 cm, a width of
3 cm and a thickness of 16 pum to form thereon a layer of the
agent having a thickness of about 0.5 mm. Wit.hout being dried,
the film was attached onto the inner joint of the same concrete
container as in Example Gl. The container was left at room
temperature for 3 days to be dried, and filled up with water,
and this did not leak water. After left for 30 minutes, water
was poured out of the container. Then, the container was dried
at 60°C for 3 days. After_ cooled to room temperature, the

container was again filled up with water. In that condition,
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In that condition, it did not |eak water through the joint. Then, the
container thus filled with water was left for 3 days, and it did not still
| eak water through the joint. Exanple G5: The perneabl e water cut-off agent
havi ng been prepared in Exanple A5 was applied onto one surface (easily
adhesive surface) of a polyester film (Toyobo Ester Film (trade nanme) from
Toyo Spinning Co.) having a length of 40 cm a width of 3 cmand a

t hi ckness of 16[err] to formthereon a | ayer of the agent having a

t hi ckness of about 0.5 mm Wthout being dried, the filmwas attached onto
t he i nner j¥% stidomothdesknwatencthreughnthe mpints. i Themnphe Gbntihieer
container was left at roomtenperature for 3 days to be dried, and filled
up with wattdhys fidlediwith sater vaak et eforA daysl,ednd fidr 434 nomnstéd]l

wat er was poured out of the container. Then, the container was dried at

60[ err] C f dregk detser Afhmsuglootisel jointom tenperature, the contai ner was

again filled up with water. In that condition, 52 It did not | eak water
through the joint. Then, the container thus filled with water was left for
3 days, and it did not still leak water through the joint. Exanple Hl: 5 g

of sodi um ERamsaey gL £ (Panakayaku F (trade name) from N ppon Kayaku Co.)

and 50 g of* bentonite (Superben (trade nane) from Hojun Mning Co.) were

wel | m xed, and 53g§b@fsoﬁ|1‘t‘mf§§lﬂrééﬂ§late (Panakayaku F (trade name) from
Nippon Kayaku Co.) and 50 g of bentohite (Supérben (trade name)
from Hojun Mining Co.) were well mixed, and 5 g of the resulting
mixture was rollwise wrapped with a piece of knitted cotton
fabric having a size of 15 cm x 10 cm into a roll having a length
of 15 cm and a diameter of 1.5 cm. The both ends of the roll
were closed with thread to prepare a water cut-off material of
the present invention.

The same bisected. container as in Example F1 was separated
into the individual two pieces. The water cut-off material
prepared above (outer diameter: 1.5 cm, density: 0.22 g/cm’®)
was put into the joint at the bottom of the container, while
the inner surface of the side of the joint w;.s coated with an
oily caulking material (Poly’caulk (trade name) from Cemedine
Co.), and the two pieces were combined together and reinforced
with wire as in Fig. 3. In that condition, the container was
filled up with water, whereupon it leaked a few ml of water
through the joint, but the water leak stopped in one hour. The
containerwasleftéssuchforlShours,andcheckedatitsbottom.

No trace of water leaks was found.
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m xture was rollw se wapped with a piece of knitted cotton fabric having a
size of 15 cmx 10 cminto a roll having a length of 15 cmand a di aneter
of 1.5 cm The both ends of the roll were closed with thread to prepare a
water cut-off material of the present invention. The sane bisected
container as in Exanple Fl was separated into the individual two pieces.
The water cut-off material prepared above (outer diameter: 1.5 cm density:

0.22 g/cnferr]) S |ntot t the boItomo cont |ner

whil e the inner Vt%:rqrg&vgs pPopre ?hg BfL' cad’éi é?g‘ev\FPH 206K -
caul ki ng mat eri_al, Pon au e nane)_from Oerredl ne Co. and the two
pi eces wer é‘"a(,soﬁﬁﬁ'ﬁé tchgf’ %oéj?‘}éﬁ nf @K‘@‘tﬁf RETH D P@eﬁsc?%j-?‘il o Foom, -
that condition, the cont ainer was filled up with_water, whereupon it |eaked
a few ni oft%att%%ughet fenfainer was agdrindiddedoup withwatem oda
hour. The container was |eft as such for 15 hours, and checked at its

bott om No thadc sosifdoay, thescomtaimamdidbrot leakewakesr phorougho heof

the container, and the container was dried at 60[err]C for 3 days. After
havi ng beemQﬂam-edThenr,dbhnetc@mmer ehushfitbed ariich waderagas lldfit fed up

with water” In that condition, the container did not |eak water through
the joint. 3 Heays, tamel dentdiidhetot heisilil | leak wdberatBfouwgh thét j6ant3 days;
and it did not still |eak water through the joint. Exanple H2:

Example H2:

2 g of sodium stearate, 2 g of Emal 10 Powder (trade name,
from Kao Corp., having an essential component of sodium
laurylsulfate), 10 g of sodium alginate (chemical reagent from
Wako Junyaku Industry Co.), 30 g of smectite (Smecton (trade
name) from Kunimine Industry Co.) and 20 g of sepiolite (Adeplus
SP (trade name) from Mizusawa Industry Co.) were well mixed.

A piece of knitted cotton fabric having a size of 15 cm
X 7 cm was folded and formed into a bag having a length of 15
cm and an inner diameter of 1 cm. 5 g of the mixture prepared
above was put into the bag, of which the both: ends were closed
with thread to prepare a water cut-off material of the present
invention.

The same bisected container as in EXample F1l, except that
the gap between the jointed edges of the two pieces at the bottom
was from 0.8 to 1.6 cm, was separated -into the individual two
pieces. The water cut—of..f material prepared above (outer

diameter: 1.5 cm, density: 0.22 g/cm’) was put into the joint
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2 g of sodiumstearate, 2 g of Emal 10 Powder (trade nanme, from Kao Corp.,
havi ng an essential conponent of sodiumlaurylsulfate), 10 g of sodium

al ginate (chem cal reagent from Wako Junyaku Industry Co.), 30 g of
snmectite (Snmecton (trade nane) from Kunimne Industry Co.) and 20 g of
~sepiolite (Adeplus SP (trade nane) from M zusawa | ndustry Co.) were well

m xed. A piece of knitted cotton fabric having a size of 15 cmx 7 cmwas
folded and formed into a bag having a Il ength of 15 cmand an inner dianeter
of 1 cm 5 g of the mxture prepared above was put into the bag, of which

t he bot h erddstherkottoneef wilteh contadmero whiperthe imner sanfaste ofathei al
of the present invention. The sane bisected container as in Exanple F1,
except thatsides ofapgheetiodant was janated withsanfoily cawlkirgesaberifd
bottomwas from0.8 to 1.6 cm was separated into the individual two

pi eces. ThgqRediyeraudk { brhdeahame j| £yome Cemed iateoCo . ouard thatwbepieted cm
density: 0.22 g/cnferr]) was put into the joint 54 at the bottom of the
cont ai ner, werd eombd nednévgethearcandf réirferdedofithevixe s iamsFdgat8d with
an oily caul king material (Polycaul k (trade nane) from Cenedi ne Co.), and
the two pi aresthetr ecorodibt el t bhet bontaddetewalsorfidd et tdp Writh agaterfi 9.
3. In that “condition, the container was filled up with water, whereupon it
| eaked a f quiedeuponetlte dalkied @h fiehe mlooiEt walter theowghethkegkigtoppad in

one hour. The container was left as .
the water leak stopped in one hour. The container was left as
such for 15 hours, and checked at ifs bottom. No trace of water
leaks was found.

Water was poured out of the container, and the container
was dried at 60°C for 3 days. After having been cooled to room
temperature, the container was aigain filled up with water. 1In
that condition, the container did not leak water through thé

joint. Then, the container thus filled with water was left for

3 days, and it did not still leak water through the joint.

Example Il:

10 .g of sodium stearate, 5 g of sodium polyacrylate
- (Panakayaku F (trade name) from Nippon KRayaku Co.), 30 g of
bentonite (Superben (trade name) from Hojun Mining Co.) and 1000
g of water were well mixed to prepare a viscoué liquid.

‘Apart from this, 3.0 kg of commercially-available,
sand-mixed cement (Asoh Domestic Cement (trade name) from Asoh
éement Col.) was prepared. This was well mixed with 700 g of

the liquid prepared above to obtain a mortar composition of the
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such for 15 hours, and checked at its bottom No trace of water |eaks was
found. Water was poured out of the container, and the contai ner was dried
at 60[err]C for 3 days. After having been cooled to roomtenperature, the
container was again filled up with water. In that condition, the container
did not |eak water through the joint. Then, the container thus filled with
water was left for 3 days, and it did not still |eak water through the
joint. Exanple Il: 10 g of sodiumstearate, 5 g of sodium pol yacryl ate
(Panakayaku F (trade nane) from Ni ppon Kayaku Co.), 30 g of bentonite
(Super ben PrE&EAtHENESNE oM Hd#ltmcmnpﬁgta:on)waemasoa@r@ afmodsk patvere, wel |
m xed to prepare a viscous liquid. Apart fromthis, 3.0 kg of

commer ci al lapdaeailligdiifd eds ieneiine doc Eoamk a( hsb'denedebbdy asnént Figeratle
nane) from Asoh Cenent Co.) was prepared. This was well mxed with 700 g of
the |iquid prepdhis eboceete coniannernwasdriseopedi(aorimFighe2)5 and
present invention. The conposition was cast into a nold pattern, and

sol i di fi edthectwo pierdsowera tienagad nbodybinedirtdgethdr ahdi fetwfcreta

cont ai ner was bisected (as in Fig. 2), and the two pieces were then again

conbi ned t edebheirand ieFiberTed Raviihgibéce ided Waltiel 18 thdavéoRdi€E6hYyed
water in that condition, this imedi ately | eaked water through the joint,

1?|u|t | te ge wathis! mineaiaﬂégs} 1 SaRb@Uiateithtorgh TheMoide, Gu ’haekavas
leak stopped in about 5 minutes. Then, the container was filled
up with water, but did not leak water. After having been left
for 30 minutes, water was poured out of the container, and the
container was dried at 60°C for 3 days. After cooled to room
temperature, the container was again filled up with water. 1In
that condition, the container did not ieak water through the

joint. Then, the container thus filled with water was left for

3 days, and it did not still leak water through the joint.

Example I2:
The same test as in Example Il was repeated, except that
a VJ.scous liquid having been prepared by well mixing 5 g of sodium
stearate, 5 g of Emal 10 Powder (trade name, from Kao Corp.,
having an essential component of sodium laurylsulfate), 20 g
- of sodium carboxymethyl cellulose (chemical reagent from Wako
Junyaku Industry Co.), 40 g of smectite (Synthetic Smectite SWF
_ (trade name) from Co-op Chemical Co.) and 1000 g of water was
used herein. The container in the condition as in Fig. 3

received water, but immediately leaked water through the joint.
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up with water, but did not |eak water. After having been left for 30

m nutes, water was poured out of the container, and the container was dried
at 60[err]C for 3 days. After cooled to roomtenperature, the container was
again filled up with water. In that condition, the container did not |eak
wat er through the joint. Then, the container thus filled with water was
left for 3 days, and it did not still |eak water through the joint. Exanple
| 2: The sanme test as in Exanple |1 was repeated except that a viscous

i quid havi ng been prepared b{ wel | . m xing g@of sodi um stearate, 5 g of

Emal 10 PoiffevaYy addenwatert wmm% in ARENkS IHEERS | éﬂh%nﬁbﬁent
of sodiumlaurylsulfate), 20 g of sodi um carboxynethyl cellul ose (chem cal
r eagent frmnm%mu‘-ﬂrkemw Ghth wabey, obutndadi net( Tgakhwater.
Snmectite SWF (trade nanme) from Co-op Chemical Co.) and 1000 g of water was
used her ei AftER hewing heeni hefhefen 3l misutes ,i wakey. was rpoated dutaodr
but imredi ately | eaked water through the joint. 56 However, the water
| eak st oppéthe coattaines mandt the domrainér weendailedr ata60 €| Sl udawst.h
wat er, but did not |leak water. After having been left for 30 m nutes, water
was pour ed MittemEobheddmnraomeremperh tinee ¢ theaiorera ivsesr dasehaain Goflaed] C
for 3 days~” After cooled to roomtenperature, the container was again
filled up wig lwivdt eateln tiatthabdidndiniéhp tentmalink didt nokallewat er
t hrough the joint. Then, the container thus filled with ,
water through the jOlnt- Then, the container thus filled with
water was left for 3 days, and it did not still leak water through

the joint.

Example I3:

The same test as in Example il was repeated, except that
a viscous liquid having been prepared by well mixing 20 g of
Emal 10 Powder (trade name, from Kao Corp., having an essential
component of sodium laurylsulfate), 10 g of sodium
carboxymethyl cellulose (chemical reagent from Wako Junyaku
Industry Co.), 3 g of aluminium sulfate and 1000 g of water was
used herein. The container in the condition as in Fig. 3
received water, but immediately leaked water through the joint.
However, the water leak stopped in about 10 minutes. Then, the
container was filled up with water, but did not leak water.
After having been left for 30 minutes, water was poured out
of the container, and the container was dried at 60°C for 3 days.
After cooled to room temperature, the container was again filled

up with water. 1In that condition, the container did not leak
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water was left for 3 days, and it did not still |eak water through the
joint. .Exanple 13: The sane test as in Exanple Il was repeated, except that
a viscous liquid having been prepared by well mxing 20 g of Enal 10 Powder
(trade nane, from Kao Corp., having.an essential conponent of sodium

| auryl sul fate), 10 g of sodi um carboxynethyl cellul ose (chem cal reagent
from Wako Junyaku Industry Co.), 3 g of alum niumsulfate and 1000 g of

wat er was used herein. The container in the condition as in Fig. 3

recei vedwater, but inmediately | eaked water through the joint. However, the
~wat er | eak Watsp&drongibbhe Joing nutthen Thde containaradihms fidd «d wisd up
with water, but did not |eak water. After having been left for 30 m nutes,
“water was pakexiwaatleft €pr Tdayairand iantid hotainiki heakwestelr thadoagh
60[err]C for 3 days. After cooled to roomtenperature, the container was

again fill gtheigodnth. water. In that condition, the container did not |eak
57 wat er through the joint. Then, the container thus filled with water
was |eft for 3 days, and it did not still |eak water through the joint.
Exanple 14: The sane test as in Exanple Il was repeated, except that a

vi scous | i GixangiayiIdg been prepared by well mxing 20 g of sodium ol eate,
10 g of sodi um carboxynet hyl cellul ose (chem cal
The same test as in Example Il was repeated, except that

a viscous liquid having been prepared by well mixing 20 g of
sodium olea-te, 10 g of sodium carboxymethyl cellulose kchemical
reagent from Wako Junyaku Industry Co.), 50 g of bentonite
(Superbeﬁ (trade name) from Hojun Mining Co.) and 1000 g of water
was used herein. The container in the condition as in Fig. 3
received water, but immediately leaked water through the joint.
However, the water leak stopped in about 10 minutes. Then, the
container was filled up with water, but did not leak water.
After having been left for 30 minutes, water was poured.out of
the container, and the container was dried at 60°C for 3 days.
After cooled to room tempei‘ature, the container was agaih filled
up with water. In that condition, the container did not leak
water through the joint. Then, the container thus filled with
water was left for 3 days, and it did not still leak water through

the joint.

Example J1:
10 g of sodium stearate, 7 g of sodium polyacrylate

(Panakayaku F (trade name) from Nippon Kayaku Co.), 70 g of
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reagent from Wako Junyaku Industry Co.), 50 g of bentonite (Superben (trade
nanme) from Hojun M ning Co.) and 1000 g of water was used herein. The
container in the condition as in Fig. 3 received water, but imrediately

| eaked water through the joint. However, the water |eak stopped in about 10
'm nutes. Then, the container was filled up with water, but did not |eak
water. After having been left for 30 mnutes, water was poured out of the
container, and the -container was dried at 60[err]C for 3 days. After cool ed
to roomtenperature, the container was again filled up with water. In that
condi ti on, hentaiiteni (Sapeatibem ot taskek naatedr friomoyhimineg dndustryefo-Hhe
container thus filled with water was |left -for 3 days, and it did not still

| eak wat er ard 09l ¢hef waitelr wExempeEl HixelDtg pfepade anvsitsemus éiqiid of
sodi um pol yacryl ate (Panakayaku F (trade nane) from N ppon Kayaku Co.), 70
g of 58 dient arests (Fpgrbensepiaddteanadeplun M (tredé niame)y f€om) and
1000 g of water were well mxed to prepare a viscous liquid al. Next, 25 g

of sepi ol i eiAukire ChelRchlr adduseny)Cd I pMaMinids avei Kdbeifider adametgrCo. ,
having a single fiber dianmeter of 0.2 [err] and a single fiber |ength of

from5 to ¥ [0arr jun @nd al @A ng1¥ FiBker 188§EhVEF | From 8dtb0l Pr@PRIahd 190SCOous
liquid bl. =500 g of the liquid al and 120 g of the liquid bl were stirred
and m xed tf g GRAEr AreitS GRIEL SHEREDStOpFepatd ¥ EBcbli8 1liquid bi.

500 gof the liquid al and 120 g of the liquid bl were stirred
and mixed to prepare a viscous suspension c¢l, in which the

'sepiolite-containing liquid bl moiety was in a phase-separated
conditiop.

Apart from this, 3.0 kg of commercially-available,
sand-mixed cement (Asoh Domestic Cement (trade namé) from Asch
Cement Co.) was prepared. This was well mixed with 700 g of
water, cast into a mold pattern, and solidified therein to form
a molded body as in Fig. 1.

This concrete container was bisected (as in Fig. 2), and
the two pieces were then aéain combined together with a spacer
of 1 mm thick being put into the gap between zthe jointed edges
of the two pieces so that the width of the gap could be 1 mm,
and reinforced with wire, as in Fig. 3. Having received water
in that 'condition, the container immediately leaked water
through the joint. The container was brushed with 20 g of the
permeable water cut-off agent cl having been prepared in the
above according to the production method of the present

invention, on its inner surface around the joint. After one
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sepiolite-containing liquid bl nmoiety was in a phase-separated condition.
Apart fromthis, 3.0 kg of comrercially-avail able, sand-m xed cenent (Asoh
Donestic Cenent (trade nane) from Asoh Cenment Co.) was prepared. This was
well mxed with 700 g of water, cast into a nold pattern, and solidified
therein to forma nolded body as in Fig. 1. This concrete contai ner was
bi sected (as in Fig. 2), and the two pieces were then again conbi ned
together with a spacer of 1 nmthi.ck being put into the gap between the
jointed edges of the two pieces so that the width of the gap could be 1 nm
and rei nfor aithe wantainey was $ildedianp Wi the vaibeda At didhzet
condition, the container imedi ately | eaked water through the joint. The
cont ai ner weakhwadieatk wAflhezohgvingt heepelefhbfer & avimattesof Wadganwasl
havi ng been prepared in the above according to the production nmethod of the
present i npoudeshoutof the aortainefacndtbeconteiner mas dried ané05¢
hour, the container was filled up with water, and it did not |eak water.
After havi Mfipiherndysft AditeROcobietiesp wabmr tempepatnee ,ottheotohhainer
container, and the container was dried at 60[err]C for 3 days. After cooled
to room t enqeey ahgadn tfhid leaht apnevitieswagern fild edhap wdhdivediem, then
that condi i on, the container did not |eak water through the joint. Then,
t he cont ai reontidimer ididdnott heakt aaters tfdudlortie dgysntandrheén, the
container thus filled with water was left for 3 days, and it

did not still leak water through the joint.

Example J2:

5 g of sodium stearate, 5 g of Emal 10 Powder (trade name,
from Kao Corp., having an essentiél component of sodium
laurylsulfate), 15 g of sodium carboxymethyl cellulose
(chemical reagent from Wako Junyaku Industry Co.), 50 g of
smectite (Hydrophilic Smectite SWF (trade name) from Co-op

- Chemical Co.) and 1000 g of water were well mixed to prepare
aviscous liquid a2. Apart fromthis, 25 g of sepiolite (Adeplus
SP (trade name) from Mizusawa Chemical Indus;:ry Co., having a
single fiber diameter of 0.2 um and a single fiber length of
from 5. to 10 um) and 100 g of water were well mixed to prepare
a viscous liquid b2.

500 gof the liquid a2 and 120 g of the 1liquid b2 weré stirred
and mixed to prepare a viscous suspension c2, in which the
sepiolite~containing liquid b2 moiety was in é phase-separated

condition.
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did not still leak water through the joint. Exanple J2: 5 g of sodium
stearate, 5 g of Emal 10 Powder (trade nane, from Kao Corp., having an
essential conmponent of sodiumlaurylsulfate), 15 g of sodi um car boxynet hyl
cellul ose (chem cal reagent from Wako Junyaku Industry Co.), 50 g of
snectite (Hydrophilic Snectite SWF (trade nanme) from Co-op Chem cal Co.)
and 1000 g of water were well mxed to prepare a viscous liquid a2. Apart
fromthis, 25 g of sepiolite (Adeplus SP (trade nane) from M zusawa
Chem cal Industry Co., having a single fiber, diameter of 0.2 [err] .and a
single fiber | eN§HFofthS SRS CONLGINGT P 4RdEXGBPd e Ly HaE, TREEEINEN
m xed to prepare a viscous |liquid b2. 500 gof the |liquid a2 and 120 gof the
li qui d“b2 ke SAMmEr BANARY AF xEREY¥Oin, HFePh thakdihe yispensi diquid £a
whi ch the sepiolite-containing liquid b2 noiety was in a phase-separated
condi t.i on. P&®Paregabove wassaped darpbace ofithe yiEcoms biguidued .t eAfbdrin
the same manner as therein, except that the viscous liquid c2 prepared
above was WENgn belesc dragsheide wiitde dle Wiiggiogsc L igafide c2hanidnd efgenforushed
with the viscous liquid c2 and left for 1 hour, the container was filled up
with waterl hauritthecontainek was &illad sp wathrngabeen drmed titsddd hot 30
m nutes, water was poured out of the container, and the container was dried
leak water. After having been left such for 30 minutes, water
was poured out of the container, and the container was dried
at 60°C for 3 days. After cooled to room temperature, the
container was again filled up with water. In that condition,
the container did not leak water through the joint. Then, the
container thus filled with water was left for 3 days, and it

did not still leak water through the joint.

Example J3:

20 g of Emal 10 Powder (trade name, from Kao Corp., having
an essential component of sodium laurylsulfate), 5 g of sodium
polyacrylate (Panakayaku F (trade name) from Nippon Kayaku Co.),
50 g of smectite (Synthetic Smectite SWF (tradé name) from Co~op
Chemical Co.) and 1000 g of water were well mixed to prepare
a viscous liquid a3. Apart from this, 25 g of spherical
magnesium silicate (Mizupearl M (trade name) from Mizusawa
Chemical. Industry Co., having a mean grain size of 2 pm) and
100 g of water were well mixed to prepare a viscous liquid b3.

500 gof the liquid a3 and 120 g of the liquid b3 were stirred

and mixed to prepare a viscous suspension c3, in which the
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at 60[err]C for 3 days. After cooled to roomtenperature, the container was
again filled up with water. In that condition, the container did not |eak
wat er through the joint. Then, the container thus filled with water was
left for 3 days, and it did not still |eak water through the joint. Exanple
J3: 20 g of Emal 10 Powder (trade nane, from Kao Corp., having an essenti al
conponent of sodium |l aurylsulfate), 5 g of sodium pol yacryl ate (Panakayaku
F (trade nane) from N ppon Kayaku Co.), 50 g of snmectite (Synthetic
Snectite SWF (trade nane) from Co-op Chemical Co.) and 1000 g of water were
vel I mi xed 88Pileh@conta ing Lligpdidiba 3o igfr wasr bina Rhasesgegagpted '
spherical magnesiumsilicate (M zupearl M (trade nane) from M zusawa
Chemi cal | mepd¥tiam. , having a mean grain size of 2 [err]) and 100 g of
water were well mixed to prepare a viscous liquid b3. 500 g of the liquid
a3 and 120 g of Neéwrt /] ithe cahs wordsirier é¢ dmd Exangd o Jlpwagatesied doous
suspension c3, in which the 61 sepiolite-containing liquid b3 noiety was
i n a phase-thepsameehanoedi asobhekein, ekeephnthabrithe vdscms A igudrpled J1
was tested in the same manner as therein, except that the viscous liquid c3
pr epar edabprepmrekdbopbatsbdvdirspbaskicfuthe vistfovay 1 hquidg heenfluewshed
with the vi‘'scous liquid ¢3 and left for 1 hour, the container was filled up
Wi t h wat er haanicthg tbelird biished with the viscous liquid c3 and left for

1 hour, the container was filled up with water, and it did not

leak water. After having been left such for 30 minutes, water

was poured out of the container, and the container was dried

at 60°C for 3 days. After cooled to room temperature, the

container was again filled up with water. In that condition,

the container did not leak water through the joint. Then, the

container thus filled with water was left for 3 days, and it

did not still leak water through the joint.

INDUSTRIAL AP.PLICABILITY

When applied to cracked mortar or concrete products, the
permeabie water cut-off agent of the present i;xvention receives
water having penetrated into the products through their cracks,
whereby the cracks are immediately filled with the water cut-off
agent. As a result, water is prevented from penetrating into
the products. Therefore, the permeable water cut-off agent is
extremely useful for preventing mortar and concrete products
from aging. In addition, when the water cut-off material of

the present invention is applied to constructions, the
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| eak water. After having been left such for 30 m nutes, water was poured
out of the container, and the container was dried at 60[err]C for 3 days.
After cooled to roomtenperature, the container was again filled up with
water. In that condition, the container did not |eak water through the
joint. Then, the container thus filled with water was left for 3 days, and
it did not still |leak water through the joint. | NDUSTRI AL APPLI CABI LI TY
When applied to cracked nortar or concrete products, the perneabl e water
cut-off agent of the present invention receives water having penetrated
into the pkeimraabliehwatgr cnbrefércamponenie csnstitaitting it anwediabdilnt el y
filled wwth the water cut-off agent. As a result, water is prevented from
penet r at i ngealtso thee gapsl Unned et flve ejundriei pms nend| Eheatenstutuetbfiibnagent
is extrenely useful for preventing nortar and concrete products from agi ng.
I n addi ti orjoiwten téaedwaadercuts opfrerendedal firdm t penpteatihg nivetd | @hei S
applied to constructions, the 62 per meabl e water cut-off conponent
constit uti mpnstruotEdin ol Fuiehes,t Bhegpprméablediatert a1t agehtasd t he
construction joints, and water is prevented frompenetrating into the
constructi ame presenlteinveheipar o@nlbe niadey with- pimegendr afhd ha ke gsent
i nvention €an be mxed with pignent-or the like so that it may be col ored
in accor dant@atvitmiyeeeblored ihadcddfddicdritdPahecso Vbt b thePs ikt er
havi ng been repaired with it, :

to be repaired with it, or after having been repaired with it,

the site may'be painted.
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the site may be painted. 63 CLAIMS 1. A perneable water cut-off agent,
whi ch conprises a gelable hydrophilic resin and a gellant for said
hydrophilic resin. 2. The perneable water cut-off agent as clainmed in claim
1, which conprises a surfactant. 3. The perneable water cut-off agent as
claimed in claim?2, which conprises a water-insoluble powdery substance. 4.
The perneabl e water cut-off agent as clained in claim?2, wherein the
gel abl e hydrophilic resin is one or nore selected fromthe group
consi sting of gelable hi ghl y wat er - absor bi ng pol ynmers, pol yvinyl
acetates and pol yvinyl al cohols. 5. TR&AIMEneabl e water cut-off agent as
claimed in any one of clains 1 to 4, which conprises water. 6. The
perneabl e water cut-off agent as ctaimed in any one of clains 1 to 5, which
is thixotropic and has a thixotropic index of not smaller than 1.5. 7. The
per meabl e wat er lcut Rofperagaitl eavatier ek +of £ agem®, owhbchwhomprisepr ases a
pol yal cohol. 8. The perneable water cut-off agent as clained in claiml1,
whi ch conprgelesdble c hydasiphiidricAresiinaandng dgedtlamf formeladd hylydphphiki c
resin and a surfactant or the three of a gelable

resin.

2. The permeable water cut-off agent as claimed in claim
i, which comprises a surfactant.

3. The permeable water cut-off agent as claimed in claim
2, which comprises a water-insoluble powdery substance.

4. The permeable water cut-off agent as claimed in claim
2, wherein the gelable hydrophilic resin is one or more
selected from the group consisting of gelable highly
water-absorbing polymers, polyviny; acetates and polyvinyl
alcohols.

5. The permeable water cut-off agent as claimed in any
one of claims 1 to 4, which comprises water.

6. The permeable water cut-off agent as claimed in any
one of claims 1 to 5, which is thixotropic and =has a thixotropic
index of not smaller than 1.5.

. 7. The permeable water cut-off agent as claimed in claim
5 or 6, which comprises a polyalcohol.

8. The permeable water cut-off agent as claimed in claim
1, which comprises a composition A containing both of a gelable
hydrophilic resin and a surfactant or the three of a gelable

hydrophilic resin, a surfactant and water, and a composition
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hydrophilic resin, a surfactant and water, and a conposition B
containing a gellant for said hydrophilic resin or both of a gellant for
sai d hydrophilic resin and water. 9. A nmethod for preventing water | eaks,
whi ch conprises injecting the permeable water cut-off agent of claim5 or 6
into a construction through openings forned in the construction. 10. A"

met hod for preventing water |eaks, which conprises spread either one of a
conposition A containing a gelable hydraophilic resin, a surfactant and

wat er and a conposition B containing a surfactant, a gellant for said

hydr ophi | | 8 cegitaigdagna: geldank Sor smdbbydpppadlmeremnhprf bbtbwefl by
spread the other on nearly the sane part as previously spread. 11. A water
cut -of f maBegedlagd Fosp@aidl dydrgpleghic i resimcapdrwatdtre wat er cut - of f
agent of clains 5 or 6 into a spongy substance. 12. A water cut-off :
materi al as pre@Sar ed megthogriomgirewentimgeateableakat,ewhtch- obhpagsas of
clains 5 or 6 into acloth, a rope, a filmor a sheet, through coating or

di ppi ng. 13njkckdines thetperieabl e watlerosub-eparabnty oMcimG P& PRESEAD! €
wat er cut-off agent of any one of clainms 1 to 4 with a water-pervious

materi al . 34 cohstauetdionh AhrUdiRlopariegs tfOfine® M R thé IcdhSt PEEEESR! €

wat er cut-off agent of clains 5 or 6. 15. A hardened product as prepared by

hardeni ng the cquqr eAan@ths@ oy peevRatihgRaeér Alediks 14hich comprises
spread either one of a Cbmposition A éontéining a gelable.
hydrophilic resin, a surfactant andlwater and a composition B
containing a surfactant, a gellant for said hydrophilic resin
and water on a part to be spread therewith, followed by spread
the other on nearly the same part as previously spread.

| 1l1. A water cut-off material as prepared by impregnating

the permeable water cut-off agent of claims 5 or 6 into a spongy
substanée.

12. A water cut-off material as prepared by impregnating
the permeable water cut-off agent of claims 5 or 6 into a cloth,
é.rope, a film or a sheet, through coating or dipping.

13. A water cut-off material as preparéd- by wrapping the
permeable water cut-off agent of any one of claims 1 to 4 with
a water-pervious material.

14. A concrete or mortar composition containing the
permeable water cut-off aQent of claims 5 or 6;

15. A hardened product as prepared by hardening the

concrete or mortar composition of claim 14.

16.- Amethod for producing a permeable water cut-off agent,
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16. A method for producing a perneable water cut-off agent, 65 whi ch
conprises mxing a gelled conposition (conposition a) as prepared by m xing
a gel abl e hydrophilic resin, a surfactant, a gellant for said hydrophilic
resin and water, and a m xture (conposition b) of a water-insol uble powdery
substance and water. 17. A perneable water cut-off agent, which conprises
one or nore gel able hydrophilic resins selected fromthe group consisting
of sodi um pol y(neth)acryl ate, sodium al gi nate and sodlun1carboxynethyl
cellulose, one or nore surfactants, one or nore gellants for the

hydr ophi | | ¥hieh aempEisesarising rogelhed ¢eBpesitiesi(@ampps brioma) e
bentonite, Ca-type nontnorillonite and Ca-type snectite, and water, and
whi ch has #@reparsd byirixiheg.e gelablesnbydrzeophhbic Texim6a surfactant,

a gellant fpr said hydrophilic resin and water, and a mixture
(composition b) of a water-insoluble powdery substance and
water.

17. A permeable water cut-off agent, which comprises one
or more gelable hydrdphilic resins selected from the group
consisting of sodium poly(meth)acrylate, sodium alginate and
sodium carboxymethyl cellulose, one or more surfactants, one
or more gellants for the hydrophilic resins as selected from
the group consisting of Ca-type bentonite, Ca-type

montmorillonite and Ca-type smectite, and water, and which has

a thixotropic index of not smaller than 1.5.

* c L M S *

66



