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TECHNICAL FIELD

[0001]

The present invention relates to a lining material
for rehabilitating a host ©pipe and a method for
rehabilitating a host pipe using the same, and in more
detail, the present invention relates to a lining material
for rehabilitating a host pipe having low viscosity and
very good impregnating property, in spite of low moisture
content, and a method for rehabilitating a host pipe for
repairing a pipeline, by providing lining at the inner
face of a deteriorated host pipe (in particular, an

underground pipe) using the same.

BACKGROUND ART
[0002]

In the case of deterioration of a host pipe, for
example, an underground pipe etc., such as, sewer pipe,
water supply pipe, agriculture water pipe, buried in the
ground, there have been proposed and practically applied
various methods for rehabilitating a host pipe for

repairing a pipeline, by providing lining at the inner



face of the pipeline. [0003] As one of such rehabilitation nethods,
there has been such a rehabilitation nethodfixing, firstly by 5 formng, in
advance, a tubular lining material, where an un ured curable resinis

i npregnated into a tubular resin absorbing base material in which the outer
surface is coated with a resin film and then by inverting (reversing) and
inserting the tubular lining material to 10 the inside of pipeline by fluid
pressure with using this tubular Iining material, and then by pressing this
tubul ar i nitAGEnat er il tRE i nner wal | of the pipeline to cur= the curable
resin being[bgg%ggnated inthis state, (for exanple, refer to PATENT

LI TERATURE 1). [0004] In this type of a nethod, the tubular lining materi al
i s made flattened, and a%Lang%drgga%%%?éq%Q)ag%tkaggna%ﬁgrsggte i_nside a cl osed

cont ai ner, and one end thereof i o the exterl of side ESobﬁéenattached at

the exteri Orsu%ﬂ C:UCyﬁd—%ﬁ%ﬁt%na”m%%’x?ﬂg%o%”d f?&iﬁ‘?,reyﬁ'rxsétcir_\‘/ npzzl e

ponnected.to_t e closg contai ner, and ining material is-rev rsed and
inserted isnsidg;the phpehiNg.c byaexgrting the fd uidpressurgbwatgr pressure

or air pressure) inside the closed container. en, the lining material is
heat ed uncured curable resin is impregnated into a tubular resin
absorbing base material in which the outer surface is
coated with a resin film, and then by inverting
(reversing) and inserting the tubular lining material to
10 the inside of pipeline by fluid pressure with using this
tubular lining material, and then by pressing this tubular
lining material to the inner wall of the pipeline to cure
the curable resin being impregnated in this state, (for
example, refer to PATENT LITERATURE 1).
I5 [0004]

In this type of a method, the tubular lining material
is made flattened and arranged in a folded and laminated
state inside a closed container, and one end thereof is
bent to the exterior side to be attached at the exterior

20 circumference of an opening end of a reversion nozzle
connected to the closed container, and the lining material
is reversed and inserted inside the pipeline, by exerting
the fluid pressure (water pressure or air pressure) inside
the closed container. Then, the lining material is heated

25 and cured with steam or warm water, while pressing the



and cured with steamor warmwater, while pressing the lining material to the
inner wall of the pipeline to attain lining of the inner face of the pipeline
by the cured lining material. [0005] As the curable resin to be used in
t he above conventional rehabilitation nethod, an unsaturated polyester resin
or an epoxy resin is general. However, because the unsaturated polyester resin
or the epoxy resin is a synthetic resin derived fron1petro|eun1as a main raw
10 material, it cannot be said suitable as a material for ﬁglrlng or

rehablIltatlﬁ@lﬁgdéfﬁﬁﬁéﬁétéﬁ)hag? ﬁﬂﬂ?r|WF{%eOFeéﬁﬁi 8&9% Vi 7§ a probl em
of depletlon getroleu sour ce. 006] %SCE her ganq as a

non- pet r ol el Bége *eatabr S|ﬁunﬁﬂht cat | ed® pﬁﬁ? hbaSéd T'&si n, nade of
furfurvl alcohoh al one Qr.as_a cc- condensed subst ance, has been well known.
The furan-based reS|n(%a tbeen used in various kinds 20 of industrial fields

as a matrix %§ n of a lam nated body and a conposite material such as joint
cenent, FRP because a cured material thereof has generally superior heat

reSiStaPC%, SO' ns r@ﬁésﬂﬁﬁﬁ%ieangegbﬁnhﬁﬁ|kkﬁshéééncﬁn Hayev el
conventional furan-based resin contains noisture derived froma condensati on

reaction incbeskRcsymihesiShaandithuscd N ugingaqas the matrdxJesien of the
| am nat ed body, dinensional shrinkage of the | am nated body by water em ssion

was a | argeppnobkesm 250004} an epo¥9 diessal ve thirsrpnobl emuihere has been
proposed a nmethod for decreasing noisture content by renoving condensation
wat er of theetunan-tbasethsggsirareafp€ryester resin or the epoxy resin
is a synthetic resin derived from petroleum as a main raw
10 material, it cannot be said suitable as a material for
repairing or rehabilitating a deteriorated host pipe, in
the recent days having a problem of depletion of a
petroleum resource.
[0006]
15 On the other hand, as a non-petroleum-based curable
resin, what 1is «called a furan-based resin, made of
furfuryl alcohol, alone or as a co-condensed substance,
has been well known.
The furan-based resin has been used in various kinds
20 of industrial fields as a matrix resin of a laminated body

and a composite material such as Jjoint cement, FRP,

because a cured material thereof has generally superior

heat resistance, solvent resistance, and chemical
resistance.
25 However, a conventional furan-based resin contains



10 conpl etion of synthesis (refer to PATENT LI TERATURE 2). However, this

nmet hod i ncreases exponentially viscosity of the furan-based resin acconpanyi ng
wi th decrease in noisture, and nmade difficult to secure sufficient

i npregnating ability, which is indispensable as the matrix 15 resin of the

| am nat ed body. [0006] Further, a rehabilitation nethod requires
strength characteristics durable to soil pressure, underground water pressure
and live | oad, however, in the case of the 20 furan-based resin, there was a

probl em t hat"-ApFegnaErdicint'd °4 basECREEeTT @ hetdne's Ui f 1 cdin trying to
enhance streng%g charactgr%gtics the.additi%% of % filler, be%a%%e of
excessive in¢rease in vI<colitytBf "the?  ran FedPh ¢onpositi 6h. “26 [0009]
Under such GLEGUIBL ances, deyel.opnent, of.the, Lini ng. material, Lo q
rehabilitating a host pigé, aving Tow viscosity and very good i nmpregnating

property, i i of 1o i.sture content  has, been desired, which dissolves
5 probl ens Eﬁgg %ge %%%a%%ﬁ?fa%#ona%é¥h%%%ﬁs?ngbt%e conventional furan-based
resin hads GLFATION LI ST PATENT LI TERATURE 10 [0010] PATENT LI TERATURE 1:

JP- A- 2003- 155158 PATENT LI TERATURE 2: JR No. 3219769 SUMVARY OF THE | NVENTI ON

15 TECHNI CAL PROBLEM [ 0011]

To dissolve this problem, there has been proposed a
method for decreasing moisture content by removing
condensation water of the furan-based resin, after

10 completion of synthesis (refer to PATENT LITERATURE 2).
However, this method increases exponentially viscosity of
the furan-based resin accompanying with decrease in
moisture, and made difficult to secure sufficient
impregnating ability, which is indispensable as the matrix

I5 resin of the laminated body.

[0008]

Further, a rehabilitation method requires strength
characteristics durable to soil pressure, underground
water pressure and live load, however, in the case of the

20 furan-based resin, there was a problem that impregnation
into a base material becomes difficult in trying to
enhance strength characteristics by the addition of a
filler, because of excessive increase in viscosity of the
furan resin composition.

25 [0009]



In view of the above conventional technol ogical problens, it is an object of
the present invention to provide the lining material for rehabilitating a host
pi pe 20 conposed of a thernpbsetting resin to substitute a petrol eum based
synthetic resin, as well as to provide the lining material for rehabilitating
a host pipe, having | ow viscosity and very good inpregnating property, in
spite of |ow noisture content, and also to provide the lining 25 material for
rehabilitating a_host ?i e haviqg hi gh strength characteristics while having
good i npregnat i ng &b | Té% SH IO e St o ProviPEESthe OF i fiffig Matéri al for
rehabilitating a.host_pipe ere_a_base material is also conposed of a
non-petroleﬂﬁgﬁﬁéﬁg ﬁ%lérfgﬁggéalf%tﬁy%vfbe StheP BT hod F gfe abilitating a
host pi pe havingsggodIqukhgy ang l ow cost.,. which is capabl%ﬁgk E%oviding t he

wor k efficigﬁffy and %onvenleﬁny b@pﬂ%Iﬁﬁﬁg cﬁrgpr%¥hguh§ierla 10 SOLUTI ON

TO PROBLEM 12] . se i to i nt hvel: tudi,ed a way to
h%@ %ggsturgegngFggfénggghg%%gl &eg¥¥él, ﬁ%¥%H/%$@§%l%gh . y

sol ve the above-descri i scovered that such one that is

obt ai ned Ry ippiegnatipgca ther msattjing«1bifMr apckFgShN GAARGSI tian contai ni ng
a furan-based resin and a curing agent, to a resin absorbing base material in

whi ch one surbacgrisndi quidntibghthy-£41mceated, was prepared, and used it as
the lining material for rehabilitating a host pipe, and as a result it
facilitated
CITATION LIST
PATENT LITERATURE
10 [0010]

PATENT LITERATURE 1: JP-A-2003-165158

PATENT LITERATURE 2: JP No. 3219769

SUMMARY OF THE INVENTION
15 TECHNICAL PROBLEM
[0011]

In view of the above conventional technological
problems, 1t 1s an object of the present invention to
provide the lining material for rehabilitating a host pipe

20 composed of a thermosetting resin to substitute a
petroleum-based synthetic resin, as well as to provide the
lining material for rehabilitating a host pipe, having low
viscosity and very good impregnating property, in spite of
low moisture content, and also to provide the lining

25 material for rehabilitating a host pipe having high

wn



70 to solve the above-descri bed probl ens, and have conpl eted the present

i nvention based on this know edge. [0013] That is, according to a first
aspect of the present invention, there is provided a lining material for
rehabilitating a host pipe, characterized by inpregnating a thernosetting
furan resin conposition containing a furan-based resin and a curing agent, to
a resin absorbing base material in which one surface is liquid-tightly film
(19 & 5 [0014£ In addition, accordin% to a second aspect .of the present
i nvention, theéFBIFR pPevRrdea & T ngmat el Pa f ord ¥ehabM™ 194 g% host pi pe,
characterized. i npr ting a thernosetting furan resin conposition

cont ai ni ng_ SPTOLFUf R Baoe R 801 oAt l br (g dganro il S TPas: 8 “Abeor bi ng
base nateri%ghgg. 1{§@ion%1 Q&&gce Es khguédétigh;lﬁégigfgfx¥gegigoanother
resin absorbing base” materi al,” anda’réin orce% fiber base mat érial i nt er posed

bet ween t he ﬁm%ggén?] o%5£”n8‘9—'éﬂ'roél’euggﬁ%génﬁa{ - £, 1t higd t%s%gngyédglfe the present

i nvention, i irst or the second aspect, there is provi the lining

material forpcehabilid aking @008t PiPe,y chanpcterized Ln,that fhe furan-bsea
resin is at |east one kind selected fromthe furan resin conponent 20 roup

consi sting ofia@ifyrandaresin.cceproxynredi fiised-HfJdan resighoRhengl wardi fied furan
resin, aldehyde-nodified furan resin, urea-nodified furan resin and
mel am ne- nodickied rfuraont Bsi fnd [ 0016Iniently by using such a lining

material.

10 SOLUTION TO PROBLEM
[0012]

The present inventor has intensively studied a way to
solve the above-described problems and discovered that
such one that is obtained by impregnating a thermosetting

I5 furan resin composition containing a furan-based resin and
a curing agent, to a resin absorbing base material in
which one surface 1s liquid-tightly film coated, was
prepared, and used 1t as the lining material for
rehabilitating a host pipe, and as a result it facilitated

20 to solve the above-described problems, and have completed
the present invention based on this knowledge.

[0013]

That is, according to a first aspect of the present

invention, there 1is provided a lining material for

25 rehabilitating a host pipe, characterized by impregnating

6



75In addition, according to a fourth aspect of the present invention, in any
of the first to the third aspects, -There is provided the lining material for
rehabilitating a host pipe, characterized in that npisture content of the
furan-bas d resin is 106 by weight or low 5 [0017] In addition
according to a fifth aspect of the present invention, in the third or the
fourth aspect, there is provided the lining nmaterial for rehabilitating a host
pi pe, characterized in that the furan-pased resin 10 contains a reactive

di | uent, in%add’trBRc o e FUFAA reSFHP compbient 1o 004612119 Pn addi ti on,
accordi ng tg.a sLéth $s ect of the gresent iqyention in t%g fifth aspect,
there is proviasd 15t ie IimirRg rafett'al 167 rehabf| fTath iy 2w Wost pi pe,

characterized_in that.the. reactive diluent is.furfuryl al ol d/ or
FUrfural. [8076] "FRCaH b SCeorl M Ies s devanthldspeti of ‘ehd 70 present
i nvention, %gagﬁg fifth or the sixth aspect, there is provided the |ining
material for rehabilitating a host pipe, characterized in that the reactive
di luents iss gengained in 10 to 100 parts by weight, relative to 100 parts by
wei ght of the furan resin conponent. 25 [0020] I n addition, according

to an eighth aspect .ofiithenpresentqipyentd on, doany pfpdhe firsteto the
seventh aspects, there is provided the lining material for rehabilitating a

host pipe, ¢hakasterhwzatidn,thatrthesSrovided a lining material for
t her noset ti ngf uranr esi nconposi ti oncont ai nsan
rehabilitating a host pipe, characterized by impregnating
a thermosetting furan resin composition containing a
10 furan-based resin and a curing agent, to a resin absorbing
base material in which one surface is liquid-tightly film
coated, another resin absorbing base material, and a
reinforced fiber base material interposed between them.
[0015]

15 In addition, according to a third aspect of the
present invention, 1in the first or the second aspect,
there is provided the lining material for rehabilitating a
host pipe, characterized in that the furan-based resin is
at least one kind selected from the furan resin component

20 group consisting of a furan resin, epoxy-modified furan
resin, phenol-modified furan resin, aldehyde-modified
furan resin, urea-modified furan resin and melamine-
modified furan resin.

[001¢6]

25 In addition, according to a fourth aspect of the



inorganic filler. [0021] I n addi tion, according to a ninth aspect of
the present invention, in the eighth aspect, there is provided 10 the |ining
material for rehabilitating a host pipe, characterized in that pH of the
inorganic filler is 10 or lower. [0022] In addition, according to a tenth
aspect of the 15 present invention, in the eighth or the ninth aspect, there
is provided the lining material for rehabilitating a host pipe, characterized
in that the inorganic filler has been subjected_to organosil ane-based surface
treatnent. PO62S]C 701 AddPE o™ aélér di'hg 6 ah'Eileveént htaspecttof the

pr esent inventioQ in ang of, t he finstdto ghe enth as qgts, th%re is provided
the |ining MEP&rial for-tehabi | itating a host E)il%r}gc tact % ritP&d in t hat

t he thernoset%ggglfuran resinS%onPosition has a viscos'%%tonﬁ%éuég to 3000

. L Ch
nba. s. [oofi tratyng gd&FtIO ,p%cc%ralﬁé}%fézgdtﬁgl é%pect of the

present inv i i f th LIS t:he el.eyent h. e , ere is
provi ded thggﬁF%?ﬁgéﬁﬁ?g¥ﬁ§Fa%o§aéé$e%%%?]f?hgﬁnggg ﬁ%é?ﬁgfgéﬁfyggharacterized
in that tRe pgshn absorbing base material and/or the reinforced fiber base

material is made of natural fiber. [0025]
In addition, according to a fifth aspect of the

present invention, 1in the third or the fourth aspect,
there is provided the lining material for rehabilitating a
host pipe, characterized in that the furan-based resin
10 contains a reactive diluent, 1in addition to the furan
resin component.
[0018]
In addition, according to a sixth aspect of the
present invention, in the fifth aspect, there is provided
I5 the 1lining material for rehabilitating a host pipe,
characterized 1in that the reactive diluent 1is furfuryl
alcohol and/or furfural.
[0019]
In addition, according to a seventh aspect of the
20 present invention, in the fifth or the sizth aspect, there
is provided the lining material for rehabilitating a host
pipe, characterized in that the reactive diluents 1is
contained in 10 to 100 parts by weight, relative to 100
parts by weight of the furan resin component.

25 [0020]



In addition, according to a thirteenth aspect of the 10 present invention,
there is provided a nethod for rehabilitating a host pipe by inserting a
tubular lining material into a host pipe, and by rehabilitating the inner wall
of a host pipe, characterized by conprising: a step for pouring and

i npregnating a thernosetting 15 furan resin conposition containing a
furan-based resin and a curing agent, to a resin absorbing base material in
whi ch one surface is liquid-tightly filmcoated, or to a resin absorbing base
material in whi ch® oAt PaceFsCTi g dfti ght I 5419 m e0at€d, andt'Rer resin
absorbing base 70 material, and a reinforced fiber base terial  interposed
bet ween t hef PR A ﬁ@ﬁ?Pﬁb?%gnéﬁedﬂpﬁbﬁfa%%ﬁiﬁbﬁﬁﬁhaf%ngg;Seventka step for

i nserting m@%lecggver§ﬁggathﬁstqukghegin%gg materi al $a€g%gﬂat%% with the
thernnsettingp?ur an resin conpééltion into the hos pi pe by fluaid pressure;

and a.3hep;10f, capl 00 f0& | page. Wall,. gt Lhe: host pi pe.by (guring the

i npregnat ed the furan resin conposition, in a state of pressing the inserted
tubul ar 5slipkpg.orternial tarhhe innen Watbm[g s1th€ hoStopi pey s [ 0026] I'n
addition, according to a fourteenth aspect of the present invention, there is

provided a mgthgdnforsyehabilitating a host pipe by inserting a tubular lining
10 material into a host pipe, and by rehabilitating the inner wall of a host
pi pe, charagberiized by conpri sing: a step for pouring and inpregnatin a
thernosetting furan resin conposition containing a furan-based resin and a
curing agent, tora resiiniabsordidagdiase tmt eri aintin Espahichoonehsurface i s
liquid-tightly filmcoated, or to a resin absorbing base nmaterial in which one
surface i s lirquedetighdtyichi,| incoht edjglarotadrerctesiheabsor himgy ibase nmateri al ,
and a reinforced fiber base material interposed between them in a
non-i npr dgnated tubihar natwirdigl20fomt exdltadljilitating st epndgr driawing-in and
inserting the tubular lining material inpregnated with the thernosetting furan
resi n conpositireat¢nside i Hostt pifpef and inorganic filler is 10 or

lower.

[0022]

In addition, according to a tenth aspect of the

I5 present invention, 1in the eighth or the ninth aspect,

there is provided the lining material for rehabilitating a

host pipe, characterized in that the inorganic filler has

been subjected to organosilane-based surface treatment.

[0023]
20 In addition, according to an eleventh aspect of the

present invention, 1in any of the first to the tenth

aspects, there is provided the 1lining material for

rehabilitating a host pipe, characterized in that the

thermosetting furan resin composition has a viscosity of

25 50 to 3000 mPa-*s.



a step for coating the inner wall of the host pipe by 25

curi ngt hei npregnat edt her nosetti ngfuranresin conposition, in a state of
pressing the inserted tubular lining material to the inner wall of the host

pi pe. [0027] In addition, according to a fifteenth aspect of the 5 present
invention, in the thirteenth or the fourteenth aspect, thorn is provided the
nmet hod for rehabilitating a host pipe a, characterized in that the furan-based
resin is at |east one kind selected fromthe furan resin conponent group

consi sting df’a*turan resin, epoxy- 10 nodified furan resin, phenol-nodified

furan resin, aldehvde-npdified furan resin, urea-nmodified furan resin and
nel am ne- nodi fi e f&gggg}%%inécfﬁﬁg%ﬂgl “addi W%;%g%ad%%?%?hgofotgesixteenth

aspect of the 13 present i nventjon injgn%lof t he t@ir%@gnt E%%nEge fifteenth

aspects, thére rs prSVFagﬁo?helﬂeﬁﬁgdc?or r%hgbff?ta i ng a ‘host pi pe,

haracter | Ze‘l\%@a%’fat gx?éé urg content, of the furan;based resihn i5,101 by

wei ght or |ower. [002 Oln addition, according to a seventeenth aspect of

the present ,LRysniioMhid 1he b ftegnth or-ibhe skxieent hyaspget cpkhorn is
provi ded the method for rehabilitating a host pipe, characterized in that the

furan- hased (L@$hnNac9PL M 18 JLactdme odi buenty Re additiondo tihe furan 25
resin conponent. [0030] In addition, according to an ei ghteenth aspect

of the preseatei AyestiON,isd matiBecseventeaentrfhraspect, there is provided the
met hod for rehabilitating a host pipe,
[0025]
In addition, according to a thirteenth aspect of the
10 present invention, there 1s provided a method for
rehabilitating a host pipe by inserting a tubular lining
material into a host pipe, and by rehabilitating the inner
wall of a host pipe, characterized by comprising:
a step for pouring and impregnating a thermosetting
I5 furan resin composition containing a furan-based resin and
a curing agent, to a resin absorbing base material in
which one surface is liquid-tightly film coated, or to a
resin absorbing base material in which one surface 1is
ligquid-tightly film coated, another resin absorbing base
20 material, and a reinforced fiber base material interposed
between them, in a non-impregnated  tubular lining
material;
a step for inserting while reversing the tubular
lining material impregnated with the thermosetting furan

25 resin composition into the host pipe by fluid pressure;

10



5 characterized in that the reactive diluent is furfuryl alcohol and/or
furfural. [0031] In addition, according to a nineteenth aspect of the
present invention, in the seventeenth or the eighteenth 10 aspect, there is
provi ded the nmethod for rehabilitating a host pipe, characterized in that the
reactive diluents is contained in 10 to 100 parts by weight, relative to 100
parts by weight of the furan resin conponent. [0032] 15In addition, according
to a twentieth aspect of the present invention, in any of the thirteenth to

t he ni neteef'h aspects, there is provided the method for rehabilitating a host
pi pe, characterized in that the thernosettin uran_resin conposition contains
an 20 inorganic ?i??%ﬁ;éTbéﬁﬁflng the i ﬂgn??aE%%r%TﬁbFPgeabgmenty first

aspect of the present, inventiaon %n?the twen%%%Eh ere _i.s provided

urin t?e inmpreghate Jtherm 1 aspegé a§f1 résin
the method for reéhabi |tat|ﬁb a hos pi pe, C aracterized i'n that pH of the

i nor gani ¢ iLlgri5: 40 o, Lowet,o[993fl..cing L addidion agearding to a

twenty second aspect of t present invention, in wentieth or the twenty

5 first aspach, Lheres s previded; the. nehhod «f e rghabilifati ng a host pi pe,
chara teriged inthat the inorganic filler has been subjected to
organosi | angybased surface treatnment. [0035]

In addition, according to a fourteenth aspect of the
present invention, there 1s provided a method for
rehabilitating a host pipe by inserting a tubular lining

10 material into a host pipe, and by rehabilitating the inner
wall of a host pipe, characterized by comprising:

a step for pouring and impregnating a thermosetting
furan resin composition containing a furan-based resin and
a curing agent, to a resin absorbing base material in

I5 which one surface is liquid-tightly film coated, or to a
resin absorbing base material in which one surface 1is
ligquid-tightly film coated, another resin absorbing base
material, and a reinforced fiber base material interposed
between them, in a non-impregnated  tubular lining

20 material;

a step for drawing-in and inserting the tubular
lining material impregnated with the thermosetting furan
resin composition inside a host pipe; and
a step for coating the inner wall of the host pipe by

25 curing the impregnated thermosetting furan resin

11



10l n addition, according to a twenty third aspect of the present invention, in
any of the thirteenth to the twenty second aspects, there is provided the

met hod for rehabilitating a host pipe a, characterized in that the
thernosetting furan resin conposition has a viscosity of 15 50 to 2000 nPa-s.

[ 0036] In addition, according to a twenty fourth aspect of the present
invention, in any of the thirteenth to the twenty third aspects, there is
provi ded t he met hod, for 70 rehabllltatln a, host characterized in that
the resin aﬁ§8?8?hbl%%sel%a?eFF%Teaﬂﬁ/BF ﬁbp?e?m$of%% %5heribdsé material is
made of natuyral fiber tADV NTAGEQUS 5& ng ENTICN 25 [0037]
Accor di ng t & THBY| Thi T et &r iF4F +0FCT &ifai it F?n@g Ho$t" 'pi pe of the present
i nvention, Q% obhe method for rehabilitating a host pipe using the sane,

because t he cura le resinis a fur an-based resin derived froma 5 bi omass

resource such as;corngan o SUAAT. SaNG bagasse; Aeal  SLLAW,  a5.a Bl N 1 aw

material, it is able to tackl ion of a petro resource, as well as

i mobi |'i zg %%Qgﬂtdll%x;lqulepsorﬁedu@' applaidnrigsca ldhke tdnedoche used for a
relatively long period of tinme, or attain what 10 is called a carbon-neutral

state, whichspnlky, rehease; cashon dioxide rabggnbedr byeigaipl @ntar ihgt @ at mosphere,
in al so disposal and i nci neration. [0036] In addition, because the |ining

materi al of nbhe ESppresenrthairavestiody ald atnst botd F oM virscosi thyesand | ow

noi sture content, and still nore to give also high strength characteristics,
in a thernogettien fl=adt resen composictieongdi tficn passi bferdo preevinde a thin

t hi ckness lining material haying small shrinkage in curing, while 20

mai nt ai ni ng chinghnsttr engtdup eftbneienthy and econvembenttiysfror tdpexwerk, as wel |
as the nmethod for rehabilitating a host pipe having good quality and | ow cost.
BRI EF DESCRIPTLON-CT DRAWINGS €251, 003g]enocl-modified  furan resin,

aldehyde-modified furan resin, urea-modified furan resin
and melamine-modified furan resin.
[0028]

In addition, according to a sixteenth aspect of the

I5 present invention, in any of the thirteenth to the
fifteenth aspects, there 1is provided the method for
rehabilitating a host pipe, characterized in that moisture
content of the furan-based resin is 10% by weight or lower.
[0029]

20 In addition, according to a seventeenth aspect of the
present invention, 1in the fifteenth or the sixteenth
aspect, there is provided the method for rehabilitating a
host pipe, characterized in that the furan-based resin
contains a reactive diluent, in addition to the furan

25 resin component.
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Fig. ILis a partial cross-sectional view of one exanple of a lining materi al
of the present invention (a second aspect). Fig. 2 is a cross-sectional view
of one exanple of a 5 tubular lining material in a non-inpregnated state.

Fig. 3 is a cross-sectional view of one exanple of an enbodi nent where the
lining material of the present invention, inpregnated with the lining materi al
of Fig. 2, is inverted to dispose inside a host pipe. 10Fig. 4 is a
cross-sectional view of one exanple of the lining material of the present
invention in“d°8tate unified to the inner wall of a host pi pe with extended

di ameter inside the host. pipe. | Fig. 5. | anati on drawi
howi ng one st ap! b1 6. Rt REA°FSHF cWabl| (14T Rg" B Hosr 11 B8, 7=~ Flg. 6
i | anation, drawi.ng, showi. tep of t hod_f habi.litat i
host pi pe. DESCRI PTION "G ENRGNNENTS 20 00401 The 11 nirlg it eriar for

“T¥'niHg material’ for
rehabilitati st.pip he es )V L (her er_.may al so be
referred Fokggviggg b?gieﬁFgﬁfﬁinSB%atgg%EJﬂ¥%gghggphgon§§%% Sﬁggfned by

| npregnat isngpthe-tbermmset i ng furan r@éh&g@t)@ﬂ&é&@ 23 contAiing a

furan-based resin and a curing agent, to th
alcohol and/or furfural.

[0031]
In addition, according to a nineteenth aspect of the
present invention, 1in the seventeenth or the eighteenth
10 aspect, there is provided the method for rehabilitating a
host pipe, characterized in that the reactive diluents 1is
contained in 10 to 100 parts by weight, relative to 100

parts by weight of the furan resin component.

[0032]

15 In addition, according to a twentieth aspect of the
present invention, 1in any of the thirteenth to the
nineteenth aspects, there 1is provided the method for

rehabilitating a host pipe, characterized in that the
thermosetting furan resin composition contains an
20 inorganic filler.
[0033]
In addition, according to a twenty first aspect of
the present invention, in the twentieth aspect, there is
provided the method for rehabilitating a host pipe,

25 characterized in that pH of the inorganic filler is 10 or
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resin absorbing base material in which one surface is liquid-tightly film
coated (hereafter may al so be referred to as "a first aspect”), or such one as
obtai ned by inpregnating the thernosetting furan resin conposition 5
containing a furan-based resin and a curing agent, to the resin absorbing base
material in which one surface is liquid-tightly film coated, another resin
absorbi ng base material, and a reinforced fiber base material interposed
bet ween them (hereafter may al so be referred to as 10 second aspect”) . [0041]
In the preséft“Fining material, it is preferable that a resin absorbing base
material ha Og Qgrosity of 90 or less, preferably 10 to 90% because sure
i npregnatio f 15 curabl e resin becones possible, resulting in suppressing
a form ng troublfnogdgivoid or the.Iikglin t.he resinc%%%orbin?tba e materi al

d &

after curing, to the n1?ﬁ?%ﬂ,a€ﬁ%f%lﬁga ifﬁ(ﬁ{eQHyiif pref@ﬁgﬁ that wal |

thi ckness i %h% g%?te%renltar%\;eﬂ%npr eIner %Rley ‘éve?l’ﬁlfglrtlh: ggdrgeF882%%$§ 70

sufficient prot I on characteristics can be resin

absor bi ngsbase st efdal-cmay he.any gaterdal,; @s | ong aspitnis agbase material
i npregnabl e of a curable resin, however, as the resin absorbing base material,

for 75_eXa"QE%abBPDMQMﬁﬂ;fabrﬂ&w;ap@%@PDQ@m&%E@QQiﬂ&ﬁ an theatd i kee is used.
In addition, as the resin absorbing base material, any of a structural form of

a single |ayebrginac moltipt end ayesfercoposedeaf tdi bigrepti ratsenals my be
used, and in 5 the case of the single layer, it is preferable to make a
sheet-1i ke baseanaterdadimecanposed of nonwoven fabric or the chopped strand mat
to a cylindrical shape, while in the case of the multiple layer, as wll be
shown in FidoOOBElto be described later, it is preferable that a fiber
10 In addition, according to a twenty third aspect of
the present invention, 1in any of the thirteenth to the
twenty second aspects, there is provided the method for
rehabilitating a host pipe a, characterized in that the
thermosetting furan resin composition has a viscosity of
I5 50 to 2000 mPa-*s.
[0036]
In addition, according to a twenty fourth aspect of
the present invention, 1in any of the thirteenth to the
twenty third aspects, there is provided the method for
20 rehabilitating a host pipe, characterized in that the

resin absorbing base material and/or the reinforced fiber

base material is made of natural fiber.

ADVANTAGEQOUS EFFECTS OF INVENTION

25 [0037]
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10 reinforcing base material |layer is formed by interposing between nonwoven
fabrics overlapped in two | ayers. [0043] As a material of non-woven
fabric, the one having high strength and high elasticity such as, for exanple,
15 pol vester, high density pol yethyl ene (HDPE), pol ypropylene, is preferable,
and anong them resin is preferable, as well as felt, mat, non-woven fabric,
web or the like, provided with a continuous filanent or a staple fiber having

flexibility and gorosLty, may al sop be used. 20 0044% As t he chopped strand
mat, such one or*tHer44i¥e s *hFef eF bib¥ €'iMTere ta tef r ARt ot L ¥0ri "dxanpl e, gl ass
fiber or thﬁ»like.is cué %g a constgnt.len%th di sper sed ig a.Mat state, then
pressure sehSiPti VEPAdhesi VAS ot cadiesi VES O]’ 75 hetroPFakeic 'Fésin or the
like is furqgégggluniforn1g %%gt t her mal _ f usi and st %nds th%gselves are

e a

n
adhered to ma et fhe choppe&u§Fréﬁﬁjﬁbt s égﬁgble S?H%?OV|8lng a hi gher

strength resin,absorping bage Qaiégéﬁﬂ—bké¥8rUg&%xfO@B%EQQ Vﬂ% «f hg case of

usi ng resin nonwoven fabric. 5 [00 e of natura er as the resin

absor bi ng sbase,qaterial i s. prefer abl ecbgcayse afqkhe Lipi pgyaaterial for
rehabilitating a host pipe as a whol e becones a nonpetrol eum based naterial .

As natural finber torbe, used ifhil0 Lhe desirna@bsor bi ngabase Jratendial , fiber
made of cotton, rame, flax, jute, kenaf or the |like may be exenplified,

however, ranmkplandof|ax arecpaptisehl asdyuprsf erable i nyi awnofiliirpr egnati ng
ability of a resin, processability and supply stability. 15 [0046]
carbon dioxide absorbed by a plant, as a life line to be
used for a relatively long period of time, or attain what
10 is called a carbon-neutral state, which only release
carbon dioxide absorbed by a plant, into atmosphere, in
also disposal and incineration.
[0038]
In addition, because the 1lining material of the
I5 present invention attains both low viscosity and low
moisture content, and still more to give also high
strength characteristics, in a thermosetting furan resin
composition, it 1is possible to provide a thin thickness
lining material having small shrinkage in curing, while
20 maintaining high strength, efficiently and conveniently

for the work, as well as the method for rehabilitating a

host pipe having good quality and low cost.

BRIEF DESCRIPTION OF DRAWINGS

25 [0039]



As the resin absorbing base material, such one is preferable that, in the case
of a single layer, one surface thereof, and in the case of a multiple |ayer,
one surface of either layer thereof is coated liquid-tightly 20 with a film
and specifically such one where one surface is adhered with a water
inperneable filmto forma water inperneable |ayer at one surface. This water

i nperneabl e | ayer may be forned, for exanple, by coating the resin absorbing
base material with a synthetic resin-based material such as pol yethyl ene,

pol ypropyl ene, nyton, © pofyest BRI U pot yW\HIE " ERF ot Pde,  &1°5¢€t dtter “"Synt het i ¢
rubber, in a state of a formof _a filmnma er%al or a sheet material with a

t hi ckness of “4BBut 0727t 6*3707 TAFhS T0047] "¢ PTRH nt’sr i of %t he

rei nforced fibegdbgge terial, glass fiber, carbon fiber, aramd fiber,

i norganic fi"ber, ord%ﬁf fiber, whisker or the like is preferable, and anong

them glass fibep s preferablen yiewof balance ol stiapathsand price of

the obtained fiber reinforce resin layer. ddition, such one is
preferabl g thatihas) &, dipreteriof 1he, reinfiorced fibersdn.a range of 3 to 25

pm and such one is nore preferable that has a fiber dianeter in a range of 5
to 20 pmin viewpf siriength and-pricenahd [iQQ48F cne example of an

embodiment where the 1lining material of the present

invention, impregnated with the lining material of Fig. 2,

is inverted to dispose inside a host pipe.

10 Fig. 4 1is a cross-sectional view of one example of
the lining material of the present invention in a state
unified to the inner wall of a host pipe with extended
diameter inside the host pipe.

Fig. 5 is an explanation drawing showing one step of
I5 a method for rehabilitating a host pipe.

Fig. 6 is an explanation drawing showing one step of

a method for rehabilitating a host pipe.

DESCRIPTION OF EMBODIMENTS
20 [0040]

The lining material for rehabilitating a host pipe of
the present invention (hereafter may also be referred to
as “the present lining material”) 1is such one as obtained
by impregnating the thermosetting furan resin composition

25 containing a furan-based resin and a curing agent, to the

16



Use of natural fiber as the reinforced fiber base material is preferable
because the lining material for rehabilitati a host pipe becones a

non- petrol eum based material, as a whole. As natural fiber to be used in the
20 resin absorbing base material, a fiber nade of cotton, Mnila henp, sisal
henp, banmboo or the |ike may be exenplified, however, banboo is particularly
preferable in view of strength and supply stability. [0049] 75In the present
lining material, it is preferable that the thernpsetting furan resin

conpositionrﬁﬁﬁpeéﬁﬁfﬁﬁlpﬂ ﬁﬁ@erég?ﬁaﬁﬁgoern&h6§§e(ﬁﬁ?e FAF2f% dénsisted of a
furanbased resin a ot fe of usual | y hours or

| onger, preﬂéﬁﬁbﬁygﬁﬂh&ﬁ?glg% F%ﬂg%? @péﬁﬁ'sﬁfl %reererreE Y12 hours or

| onger, to ecure mDrk n tlne of anre nati gn of sald r 03|t|on t he
reversion s?ep or the %n alﬁfﬁﬁcgtep o] t%eqbresent ﬁlﬁ?ﬁg nﬁ? ri‘al . [0050]

10As VISCOSIB% ggéggm%P%%gDsgﬁé tﬁgg%orggiﬂgoggggéltééﬁbo ig¢Qsity at 25C

is usually 5 pre era nore preferably

100 to 1090c%%%a%an§C§U§@%§Aﬂ%as%@/%b%QQShE& Lends; 19 PO de resin deficiency
in pressing to the inner wall, while too 15 high viscosity makes inpregnation

to the res'&e@@ﬁoﬁﬂkﬁﬁb@ﬁ§ekﬂﬁkﬁrhé%eﬁh§ﬁ|QHlkﬂukﬁoaika surfads tihe
furan-based resin, a furan resin and a nodified f rsin resin are preferable.

70A furan raaq_nluswgmyynﬁlrdoa@@t&n_ fandaneal orsifurdiothbiabcohel as a
starting material, or a precursor (oligonmer) thereof, and includes furfurvl
al cohol -basedfrerial, and a reinforced fiber base material interposed

w

between them (hereafter may also be referred to as a
10 second aspect”).
[0041]
In the present lining material, it 1is preferable that
a resin absorbing base material has a porosity of 90% or
less, preferably 10 to 90%, because sure impregnation of a
I5 curable resin becomes possible, resulting in suppressing a
forming trouble of a wvoid or the 1like 1in the resin
absorbing base material after curing, to the minimal, and
in addition, it is preferable that wall thickness 1is 3 mm
or larger and preferably 4 mm or larger, because
20 sufficient protection characteristics can be fulfilled.
[0042]
The resin absorbing base material may be any material,
as long as it i1s a base material impregnable of a curable
resin, however, as the resin absorbing base material, for

25 example, nonwoven fabric, a chopped strand mat or the like
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furfuryl al cohol-furfural co-conden tion-based furfuryl

al cohol - al dehydecc- condensati on-based, furfural - ket one 25

co- condensat i on- based, f urfural - phenol co- condensati on- furfuryl al cohol-phenol
co- condensati on- based one, or the |ike. The precursor of the furan resin
includes furfuryl 5 al cohol -based, furfuryl alcohol-furfural

co- condensati onbased, furfuryl al cohol -al dehyde co-condensati on-based,
furfural - ket one co-condensati on-based, furfural-phenol cocondensati on-based,
furfuryl al d6hBPSUrea co-condensationbased, furfuryl al cohol - phenol
co-condensation-ﬁase the |i t he furgQ-baﬁed resin, any

10 ke. JAs
OSSR B ing:t BT SR U TR AR SR R R kb

surface hardness .or the I%ke s-.well as strength or hunidigy resi,stance is
f structura form a~si ayver 0Or a . ﬂltﬁgle
al”, "or is stably

. an O a 3 .
i ncl uded as “CHaracteristics require or a |nﬁﬁg mat er

suppLled | ndustrl allyoodairdairdle dal.cahol,s baged: ; Of f WId Uie

al cohol - f or maf dehyde co- condensati on-based one is preferagVeénglehe nodi fi ed

furan_resgnthgo%agéagEl%heeggﬁyle layer, it 1is preferable to make a
nodi fi ed, phen) | - nodi fi ed, al dehyde-nodi fi ed, urea- 70 nodified or

nel am ne- nodihtked: f e apakeshAtbsih NCLUGEEse § 0052 onwoveMirgbure centent of the
furan-based resin is preferably 10 or Jover and particularly preferably 9% or

| ower, because t@epbkeghsvakye mAereases dijnensiienal sshpknkage1by iwat er
em ssion in curing. [0053]
the case of the multiple lavyer, as will be shown in Fig. 1
to be described later, it 1is preferable that a fiber
10 reinforcing base material layer is formed by interposing
between nonwoven fabrics overlapped in two lavyers.
[0043]
As a material of non-woven fabric, the one having
high strength and high elasticity such as, for example,
I5 polyester, high density polyethylene (HDPE), polypropylene,
is preferable, and among them, resin is preferable, as
well as felt, mat, non-woven fabric, web or the like,
provided with a continuous filament or a staple fiber
having flexibility and porosity, may also be used.
20 [0044)]
As the chopped strand mat, such one or the like is
preferable where a strand of, for example, glass fiber or
the like is cut to a constant length, dispersed in a mat

state, then pressure sensitive adhesives or adhesives of a

25 thermoplastic resin or the like is furnished uniformly for
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The curing agent is not especially limted, as long as it is capable of curing
the furan-based resin, and includes, for exanple, an organic acid such as an
organic 5 sulfonic acid, an organic carboxylic acid, and an aqueous sol ution

t hereof, an inorganic acid such as hydrochloric acid, sulfuric acid, and an
aqueous sol ution thereof. [0054] The organic sulfonic acid includes, for
exanpl e, p- 10 toluene sulfonic acid, benzene sulfonic acid, tylene sulfonic
acid, nethane sulfonic acid, or the like. The organic carboxylic acid

i ncl udes, f &r'eeRanpt &1l e SEEFRYS SULiTRIC Sacrd° AR e d2%6xal i ¢ acid,
acetic aC|d | a tlc cid, mall tartaric _ac benzoi c Cld 15 citric
acid, or thé Ike. [T%Sg]'h()pped Sﬁé Phe" %turjr?lg aapgae%t fg%ov\fv 0f9sat i sfyi ng
bot h shortenlng of %urlnghtlne and also preferable that a

[

pot
thermal |y reactive- type potenﬁf%lagéfabﬁﬁgcﬁﬁfﬁgngﬁen% I'S uged’aﬁone or it is

used with othep.cLRi g Agent Lo corbinat] an.. e berImldyneact | ve- type

potential acid curing agent is not especiall 'ong as it is
difficult stqopgagt with a conponent contalned in the furan-based resin at
normal tenperature, 25 and quickly reacts by heating in curing to form an

acid, however, & vieew oftstabi Fityr absnorml Lenperaturg: and yagaction speed
by heatlng incuring, it is preferable to contain at |east any of an inorganic

arnmoni um sakbirepibhaiy @ Nergaldt beaagesondatye am Nen$ahdterand ackertiary 5
am ne salt, and particularly preferable to contain at Mast any of anmoni um
chl oride, amaaabumMm sadfrat ea ammni pipai trate, wiethylwadae shydr eehlor i de,

di nmet hyl ari ne hydrochl ori de, ethylam ne hydrochl oride, and diethylam ne
hydrochl ori gderrd0efu@056led materkitlis aksoapneferabie tthatoea usedctinve dil uent
is added to the furan-based resin of the present invention, in view of

vi scosi t ladfhastreeat ebspelttd vid ye adf st irent . filbet iaslecage, cdthenn eact i ve
diluent is not especially 15 limted, as long as it has | ow viscosity,

conpat i bi | i tymiet hfaafur ante eskaneionponem , L el reacks ardusolfiigidhies in
curing of the furan resin conmponent, however, furfuryl al cohol alone, furfural
al one, or alRFRVEFe GRTEGr UKyl ThiEoR6F and FGREaFAY PEepaFePenl arly

preferable, in view o
view of impregnating ability of a resin, processability

and supply stability.
I5 [004¢]

As the resin absorbing base material, such one 1is
preferable that, in the <c¢ase of a single layer, one
surface thereof, and in the case of a multiple layer, one
surface of either layer thereof 1is coated liquid-tightly

20 with a film, and specifically such one where one surface
is adhered with a water impermeable film to form a water
impermeable layer at one surface. This water impermeable
layer may be formed, for example, by coating the resin
absorbing base material with a synthetic resin-based

25 material such as ©polyethylene, polypropylene, nylon,
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20 of conpatibility with the furan resin conponent or being derived froma
nat ural substance. [0057] Additionanountofthereactivediluentsis preferably
10 to 100 parts by weight,still nore 25 preferably 10 to 90 parts by wei ght,
and nost preferably 20 to 80 parts by weight, relative to 100 parts by wei ght
of the furan resin conponent, because too | ow anount coul d decrease
inpregnating ability into a base material, while too high anmount could incur a
| eak in forning a |lam nated 5 _body, although it differs dependin% on ki nd of
the reactive& d¥Faknt s %W‘iﬁ“é/&oﬂli?rbcﬁe't HE FGPAR Fr eSYRE OMporféP= [ 0058] It is
al so preferable th%ttan g?orgapic filler iLs, 10 agded o the thﬁ% setting
furan resin Conposition Of the Preséht 9 nvehli 8RESFA Vi &b of eénfidhcenent of
strength char%gg§£istigi. In.tEgt caggkﬁ%g> bngrggn'c filler is not especially
icC

limted, asHPong as 1t éétﬁﬁﬁ ef ast nodul us an ﬁ?&ﬁLfilling i s possible,

however , in[%?g?/of 15 preventing curing inhibition, the inorganic filler
having a PH o 6 or lower is preferable, and specifically, glass powder,

silica, talc, kaglin,\meaor dhedd kesig-prefierable, pand kaaldiniand talc are
nost preferable in view of cost. 20 [0059] In addition,as the inorganic

filler,is preterabiget0 besubjecied tQ.sunf agg-tr eat seMniN pirew, of
enhanbenmen of interfacial surface tension with the furdn- based resitln that
case, a surfagentreatiment agemdkerS or the 1like 1is preferable, and
among them, glass fiber 1is preferable in view of balance
of strength and price of the obtained fiber reinforced
10 resin layer. In addition, such one is preferable that has
a diameter of the reinforced fiber in a range of 3 to 25
um, and such one 1s more preferable that has a fiber
diameter in a range of 5 to 20 pum in view of strength and
price.
I5 [0048]

Use of natural fiber as the reinforced fiber base
material 1is preferable because the 1lining material for
rehabilitating a host pipe becomes a non-petroleum-based
material, as a whole. As natural fiber to be used in the

20 resin absorbing base material, a fiber made of cotton,
Manila hemp, sisal hemp, bamboo or the 1like may be
exemplified, however, bamboo is particularly preferable in
view of strength and supply stability.

[0049]

25 In the present lining material, it 1is preferable that

20



25 not especially limted, as long as it is capable of reacting or bonding
with the inorganic filler or the furan-based resin, however, an

or ganosi | ane-based surface-treatnent agent is preferable because of easy bond
formng, specifically, an ninosilane-b ed surface-treatnent agent, 5

epaxysi | ane- basedsurface-treat nent agent, and

acrvl si |l ane-basedsurface-treat nentagent arenost preferable. [0060] Addition
anount of the inorganic filler is preferably 10 10 to 200 parts by weight,
still nore préf éﬁl&glmﬁs%t%%g 156" par tsSby ittt aid st 9prEfErably 30 to 100
parts by weight, relative to 100 parts by weight of the furan-based resin,
because t 00 tﬁSmFSﬁb%n?bscoaﬁ?ﬁ&g g?‘SviIa%t%lfw%aéncléwgﬁflsé??%%toyofa Yéfgt h
characterisl;@i{_jpsd whi_l.e too hng appunt 15 coulg %g%ur decgeﬁﬁﬁginfinpregnating

ability to a°base ‘material caused by iAcreased viscosityo a ugh it differs

dependi i bt the f -b i 0 | i i1l b
ependi ng_of ¥ 3¢ost Y, 0 < Qg t%@%%,g}ggéf%t?ﬁﬁﬂ%ié Q811 s Expl angtion w e

gi ven bel ow o inments o ng material wth reference to

drawi ngs. 5 ang <Fiig1 LS . RALLLB), CHOSS-gecti@naloview of, the  lini ng
material relevant to one enbodi nent” of the present invention (a second

aspect), andokk@ng?2 tiged B 05§,8064HE0PAl o¢i e ishomi i, ongyexamle, of a

non-i npr egnat ed 2% lining material fornmed in tubular shape in advance.In

the reversion step or the installing step of the present
lining material.
[0050]

10 As viscosity of the thermosetting furan resin
composition, wviscosity at 25°C is usually 50 to 3000 mPa-s,
preferably 100 to 2000 mPa-s, and more preferably 100 to
1000 mPa‘*s, because too low viscosity tends to provide
resin deficiency in pressing to the inner wall, while too

I5 high viscosity makes impregnation to the resin absorbing
base material difficult.

[0051]
As the furan-based resin, a furan resin and a
modified furan resin are preferable.

20 A furan resin 1is a polymer based on furfural or
furfuryl alcohol as a starting material, or a precursor
(oligomer) thereof, and includes furfuryl alcohol-based,
furfuryl alcohol-furfural co-condensation-based, furfuryl
alcohol-aldehyde co-condensation-based, furfural-ketone

25 co-condensation-based, furfural-phenol co-condensation-
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addition, Fig. 3 is a cross-sectional view show ng one exanple of the present
lining material disposed inside a host pipe, and Fig. 4 is a cross-sectional
vi ew showi ng one ex nple of the present lining material in a state of 5 being
unified to the inner wall of a host pipe with extended dianeter in the host.
pi pe. [0062] As shown in Fig. 1, a lining material 1 has a covering

| ayer 11 Fade of an inperneable material, and a 10 resin absorbi ng base
material |layer 12, 12 installed jnside the covering |layer, 11 and inpregnated
With a curabPé®flesi nfUantd 4’ r ei ff Or'6ed FiBer BESECREERTT Bt O ayerd13

i npregnated wi th the curabl e resin, interposed between them 15It is

T of eranl o EHAFTEHE o2 LOVENT g T o er T LT B Sty i G50 & eat 87 Hiber meabl e

| ayer coated.with a resin filmmterial having high Iiquid-tightness, having
mater-inpernedﬁre property at the nost outer laver, and is forned so as to
have el asticity, exibLlj (o] S n ¢ bl f pi pe shape
of a bent part o?lfl% hék%&%eé% %Ee%ﬁ%sfﬁ%aﬁ)}e%e{% 63%1{‘&@%5 z&éd%\gg&g in Fie. 2,

expl anatign Wehhobe,given belaw.an 1hecase ot the Liningdmieni-al 1, using a
non-inpregnated state lining material 1 formed in a tubular shape as a

cylinder fopmwhicheisrable tachespondidio,& CidcubanegE9sss586tdan of the host
pi pe 9, in advance, and inpregnating a thernosetting furan resin conposition

thereto as fraklkawsi-ketone AS-shawWBn ki Fiigbaded, Nfarstad B-drhato1t he-covering

| ayer 11 is arranged at the outer surface, the curable resin is poured to the
i nsi de t her eohdeNext jordNsisde, off urher y ubul arhdli-nireg patesh@dnshdi®ndepressuri zed
to efficiently exhaust air in the resin absorbing base 10 material |ayer 12
and the rei hhorded thirberybaskcomtlenitanolayer ctBdeand: to-bapedgnate t he curabl e
resin to the resin absorbing base material layer 12 and the reinforced fiber
base mat dbi and| ajerli!3:. Space between fibers of the resin absorbing base
material |ayer 12 and the reinforced fiber 15 base material |aver 13 acts as a
deaer ati on rout es apek decerndiragky rhelourabl €indsph thowsuianvaeedm suction to
be i npregnated snoothly to the resin absorbing base material |layer 12 and the
reinforced fifBeP Bage PrateiEidal NCapErr130e70rHE t At 3= eyl tas s%«%qen Fig. 3,
the lining material 1 inpregnated with the thernosetting furan resin
conposi ti on "PSABFATN GBr Fr3ertéd ittt oVEhE KHost SpFpe?9! FRd I &PpPYi ng
pressure from.inside, dianetfr i§ extegded so .as.to closelg aghere to the
inner V\ﬂl | ) rﬁﬁa,st%gc%hb%lpﬁ ude as characteristics redqulir d or a

I5 lining material, or 1s stably supplied industrially,
furfuryl alcochol-based, or furfuryl alcohol-formaldehyde
co-condensation-based one is preferable.

As the modified furan resin, for example, epoxy-
modified, phenol-modified, aldehyde-modified, urea-

20 modified or melamine-modified furan resin is included.

[0052]

Moisture content of the furan-based resin 1is
preferably 10% or lower and particularly preferably 9% or
lower, Dbecause too high wvalue increases dimensional

25 shrinkage by water emission in curing.
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25 Fig. 4, it is closely adhered to the inner wall of the host pipe 9 for
l'ining. As shown in Fig. 4, this lining material 1 is forned
cylindrically in a four layer structure, so as to formin the order of the
covering layer 11, the resin absorbing 5 base material |aver 12 inpregnated
with the curable resin, the reinforced fiber base material |aver 13

i npregnated with the curable resin, and the resin absorbing base materi al

| ayer 12 inpregnated with the curable resin, fromthe side form ng the inner
circunferené@ogé&e, when the 10 inner face of the host. pipe 9 of a repair
subject, is subjfgted to lining. In addition,. Hﬂe ILnLQ% naterHaI 1 has the
covering laver 11 as the'hod{®butkt TAyer Pinthe stéd 66t of'é I°Afng the inner
wal | of the hosg:pggecgnd Qgsc%.fornlins%? mﬁtgasgé the.insgd% t hereof, 15

|1 t
sequentiallf? the resiﬁpggsorblngcﬁﬁgana %rigfaPayer |nﬁ?8§%éte3'mﬁth t he

curabl e resin. Lhe.r ek of oreed i ber, base.uat eriallayer, 13, ypregnat ed with

the curable resin, and the resin a I ng base materia aver i npr egnat ed
MAFh the %u%ph§oﬁ§§lgci£p ié) anic caré%x§b9@ma&fhfqéhd:%ntgg%é%ggve'descrlbed
reinforced fiber base material laver 13 is d!sposed and formed, so that a
plurality ofscpi,eces efiesheet-Likenbage materialsid 2 i sydandsguerl apped way
each other. In addition, the overl apped part of the re|n¥orced fi ber base
materi al | ayerdl3shsra@firanged,i AndnaOppRosed swayl eachh ottheteofo form a doubl e
fiber reinforcing base material |ayers along a pipe axis direction. By
di videdly faoobag the reinforced fiber base material layer 13 in this way, so
as to overlap 5 each other, it becones possible, as shown in Fig. 3, it
beconmes possi bl eTli® makenout enl thiranetariofintdiedesbulfar |d4:nrimpgemater i al
smal | er than pipe dianeter of the host pipe 9 and extend dianeter inside the
host pi pd¥9tocandnto sekipond t ecirdr egotardrny, sstlépndif f erehce,zydpaece or the 10
|like of the inner wall of the host pipe 9, as well as to make uniform
arr angenent sof fpeiaforichd reithencagterodicametids ext ewsilonke -whi ch enables to
secure high pressure resistance perfornmance and suitable strength. It should
be noted that® PRIEIYL D ANGYRELE. 2419 ol pHateSshd®h BY215 Hodbi @ R4t chi ng
i ndi cates an overl apped part. 20 b sheet;likg base materials 2 thensel ves.
[ 0065] 2°FHe Fﬁfﬁﬂ%ﬂCIWQﬁdngm teridi i 95N Cf 8Fhed 35T §Cﬁéy i s capable
of being carried to a repair, subject place 20 in sequentially stacked state,
by being 1ol 8l tBridt oryLin & Ffar SHApe. i " Ehabl T IFALT off Of’t he host
pi pe 9. th%gLrEépggﬂﬁt%gntﬁglHigg.glven net on the nethod for
[0055]
As the curing agent, in view of satisfying both
shortening of c¢uring time and pot 1life, it 1s also
preferable that a thermally reactive-type potential acid
20 curing agent is used alone or it is used with other curing
agent in combination. The thermally reactive-type
potential acid curing agent 1is not especially limited, as
long as 1t 1is difficult to react with a component

contained in the furan-based resin at normal temperature,

25 and quickly reacts by heating in curing to form an acid,
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rehabilitating a host pipe of the present invention 25 (hereafter nmay al so be
referred to as the present rehabilitation nmethod). One aspect of the
present rehabilitation nethod is a method for rehabilitating a host pipe by
inserting a tubular lining material into a host pipe, and by 5 rehabilitating
the inner wall of a host Pipe, characterized by conprising, a step for pouring
and inpregnating a thernnsetting furan resin conposition containing a
furan-based resin and a curin ent, to a resin absorbln% base naterial in
whi ch one s&PWﬁE%rislTOVPe&U| Eﬁﬁ%%& #i 15h 66§P5H> 'Gi"R°G 24 UF 8siPA “absor bi ng
base materi al Lo whi ch one suEface is,liquid- thf y fil r?Elaed and anot her
resin absorﬁiﬁﬁ bﬁ%esg%ﬁ%r?%l *Ahd' 4 Tei ntorded Hﬁ?Eb &ric&l i nterposed
bet ween then1 ;@ non- |ngs%gnated Hybular Ilpln nat%rlg{mna stgp for
i nserting mhlpe reversing the t ubular Flnlng ﬁﬁierlaﬁ |npregnate 'wWith the
t her nosetti npas p y. flui.d pressure,
%grl}fng%gta&ﬁ% N, GQMP9 %Eb?ﬁdé& ﬁ]ﬁﬂ% host 519 yi’ teﬂt‘ia‘}t\/

and a step ing the inner wa ost pi pe curing

lWpregnat%da%ﬁﬁé”Q§9Hi'nQn&U&%ﬂt&%%&Qr??”RQ%EE&QBle'Qxﬂ 20n 838t e .0f pressing
the inserted tubular 1'ining material to the inner wall of the host pi pe.

[0067] | naddictien,anotheraspectothnepr @sentnmoniukeBabidid atdrgmmkhod is a
nmet hod for rehabilitating a '5 host Pipe by inserting a t'ubul ar l'ining

material int@taathpst pideyiandnby rehabiddiiatding, t he dnnerhmaldinef a host
pi pe, characterized by conprising, a step for pouring and inpregnating a
t her noset ti ngdkueanor88d,n conpesiiheomyeental ot nge ,a dnd an:basadrriesi N and a
curing agent, to a 5 resin absorbing base material in which one surface is
| i quid-tightyirbchhocoit.ed, or to a resin absorbing base material in which one
surface is liquid-tightly film coated, and another resin absorbing base
mat eri al ,10an@%actei nforced fi ber base material interposed between them in 10
a non-inpregnated tubular lining material, a step for drawing-in and inserting
the tubul ar |ini Ay rat eriwd pﬁﬁf@g@%@%dthﬁthé%hée@%@wmmsé@ﬂpﬁgtfaﬁan resin
conposition into a host pipe, and a step for coating the inner wall of the
host pipe bydeari hg the ifipreghated therhoset tRngPI5S$iir alh fesiiwiconposi ti on,
in a state of pressing the inserted tubul ar Ilnlng material to the inner wall
of the hOStlﬁlﬁéew[866§PSCOSlty adjustment or reactivity adjustment.

In this case, the reactive diluent 1s not especially
I5 limited, as long as it has low viscosity, compatibility

with a furan resin component, and reacts and solidifies in

curing of the furan resin component, however, furfuryl

alcohol alone, furfural alone, or a mixture of furfuryl

alcohol and furfural is particularly preferable, 1in view
20 of compatibility with the furan resin component or being

derived from a natural substance.

[0057]

Addition amount of the reactive diluents is

preferably 10 to 100 parts by weight, still more

25 preferably 10 to 90 parts by weight, and most preferably
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Expl anation will be given bel ow on enbodi nents of the 70 nmethod for
rehabilitating a host pipe of the present invention (hereafter may al so be
referred to as the present rehabilitation nethod) with reference to Figs. 5,
lii the present rehabilitation nmethod, the following nethod is preferable in
view of shortening of working time, curable material. [0069] Before the
rehabilitation work of a host pipe, in the case where fluid such as sewer is
present in the host it is preferable to renove it once fromthe pipe

ipe 59, it :
passage. AsZQh(’S\(RnanB??@.S BY Y- H i galithe Vof Tt he okt i ge’ ¢S ahhol es M, M2
are installeg Eg a.suitable interval aqg a danne%ngenber 3.is ig talled at
the upstreamside of*the FarhoEPREarby "HUWE damed” i €16 bypdssSed t he
gr ound thro%%hrgge nanh&iengn, g%iﬁotbe.g§gags£egetﬁ5ghgunps%mgﬁ e 9 at the
downst ream st de. “Further, the refabiltation work inside a pi pe i's started,

after removing ﬂiéﬁ)rgr.in(g@n oglnlidua" Scl&%haaieékd?f?oﬁ%rﬁﬂ@Uijsltﬁﬁ%%t% wood pi eces

present in the host pipe carrying out pressure water washi ng.

[0070] Assshowy,ingFHighy tihe tubular lining;meterhald,ds Jnserted into the
host pipe, by nounting the tubular lining material 1 to a reversion apparatus

4 on the ground:i20 While.fw@versiing tihectubul apslinidg materialesin(a reversion
step). As the reversion apparatus, a known apparatus nmay
component.
[0058]
It 1is also preferable that an inorganic filler is
10 added to the thermosetting furan resin composition of the
present invention, in view of enhancement of strength
characteristics. In that case, the inorganic filler is
not especially limited, as long as 1t has high elastic
modulus and high filling is possible, however, in view of
I5 preventing curing inhibition, the inorganic filler having
a PH of 10 or lower is preferable, and specifically, glass
powder, silica, talc, kaolin, mica or the 1like 1is
preferable, and kaolin and talc are most preferable in
view of cost.
20 [0059]

In addition, as the inorganic filler, it 1is
preferable to be subjected to surface treatment in view of
enhancement of interfacial surface tension with the furan-
based resin. In that case, a surface treatment agent 1is

25 not especially limited, as long as it 1is capable of



be used, and the tubular lining material 1 is reversed fromthe tip side by
bei ng supplied pressurized fluid by the reversion apparatus, and proceeded
while closely 25 adhering to the inner wall of the host pipe, with
sufficiently wi dened dianeter by internal pressure. That is, as shown in Fig
3, by pressurization of the reversion apparatus, in the host pipe 9, uniform
force is given in a wwde rar-e and accordingly the resin absorbing base 5
material |ayer 12 inpregnated with the curable resin adheres to the inner

wal |, in théSttbular 95 nPRG et erital 1579 n&adfeion, tHeStubtt ar Fi ni ng

terial 1 i that th [ I 11 f the i f f
The  hoot pi 76" 46 TO0F ™ " I ohbbl 6456 HoUa Thal~ T He 1Bt i on Step of

the tubular Lining material. 1 into th ost pipe 9 is not limted to inserting
whi1 o' rover CERG TBU T T ords AP e T Ehi S vl = Rt °F RSer T ort i 86 al I oved by

draw ng-in ts%e@fw%%iféfiaﬁ a%n%EhQQélbé’éé?ﬁ s rlféicggt%%ﬁpe"ﬂtarag]ein@i ng material

install ed covering at the nost 1nner layer, out reversion. That

is, in thiss caseq;the tuhuar |iajpg,mterdaheleis instald ed withya resin
absor bi ng base material layer 12 at the nost outer layer. 70 [0072]

Spbsequentlﬁprgﬁsﬁtgngﬂagéa g Gurbhuidiisitheated LB state thalsthe tubul ar
lining material 1 reverted and inserted into the host pipe 9 is pressed onto

the inner wakkretaphe host pipe 9, to cure a curable resin 25 inpregnated to
the resin absorbing base material |ayer 12
[0060]
Addition amount of the inorganic filler is preferably
10 10 to 200 parts by weight, still more preferably 20 to 150
parts by weight, and most preferably 30 to 100 parts by
weight, relative to 100 parts by weight of the furan-based
resin, because too low amount cannot provide enhancement
effect of strength characteristics, while too high amount
I5 could incur decrease in impregnating ability to a base
material caused by increased viscosity, although it
differs depending on viscosity of the furan-based resin.
[0061]
Explanation will be given below on embodiments of the
20 present lining material with reference to drawings.
Fig. 1 is a partial cross—-sectiocnal view of the
lining material relevant to one embodiment of the present
invention (a second aspect), and Fig. 2 1is a cross-

sectional view showing one example of a non-impregnated

25 lining material formed in tubular shape in advance. In
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and the reinforced fiber base material layer 13 to performlining of the inner
wall of the host pipe 9 (the curing step). The tubular lining material | cured
inthis way is deployed in matching with a rehabilitation section of the 5
host pipe 9, and the host pipe 9 is restored by the tubular lining material 1.
By using a curable resin as described above, reversion work can be perforned
snoot hly and work efficiency can be enhanced, while naintaining suitable

flexibility of the tubular lining material 1 10 provided with the resin

absor bi ng bASE PRy i 419t avertA2%ard ACRe SFer hf'ot ced F1 beFCBake maferial | ayer
13 sufficiently inpregnated with this. EXAVPLES 15 [0073], . .. Explanation
will be gi vgﬁa%‘gh%wofntg?i PIr=fofe gé%?ﬁ’ Bh-tHe presen e%jn\}élﬁtl%navmth

ref erence t%OEkt(anEI es %%g (;()lnpar4atlis§/eae>é§ggl_esé tti%n\éeiri\;‘.%wexscheolwli%nce of the
pr esent i nvention and superigfity im @ constitution of the presen? 20

| nventi on, %%‘é’e‘é%%mg%%e P”E‘ﬁgnfgrjeé‘é’ﬁtiﬂ{’in Quiled 194 g‘% Limited to these

Exanpl es. uld be noted at eval uation and neasurenent nethods

used in _Ersa%eligﬁ angd fGonparat ive Exampl eg.are as foldows. .25, [Q024]
[ Eval uati on nethods of a tubular lining material, and a restored rehabilitated

under gr ound cpicpglief 1)1 MtstUrg €At EMt pipe. Moi sture content of the
furan-based resin was 5 neasured in accordance with a quantitative titration

met hod in JI[S0KB8113-8: "A Carl Fisher titration method". (2) Viscosity
Vi scosi tyoft het hernosetti ngfuranresin
As shown 1in Fig. 1, a 1lining material 1 has a

covering layer 11 made of an impermeable material, and a

10 resin absorbing base material layer 12, 12 installed
inside the covering layer 11 and impregnated with a
curable resin, and a reinforced fiber base material lavyer
13 impregnated with the curable resin, interposed between
them.

15 It 1is preferable that this c¢overing layer 11 1is
installed as a water-impermeable layer coated with a resin
film material having high liquid-tightness, having water-
impermeable property at the most outer layer, and is
formed so as to have elasticity, flexibility or softness,

20 enabling to follow to pipe shape of a bent part or the
like of the host pipe.

[0063]
As shown 1in Fig. 2, explanation will be given below
on the case of the 1lining material 1, wusing a non-

25 impregnated state lining material 1 formed in a tubular
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conposition was neasured in accordance with a B-type 10 visconeter nethod in
JI'S K7117-1: "A measurenent method of apparent viscosity using the Brook Field
type rotation visconeter”. (3) Inpregnating ability

| npr egnat i ondegr eei ni npregnati onofthe 15 thernosetting furan resin conposition
into a base material was observed with visual inspection (4) Flexural nodul us
Fl exural nodulus of a sanple cut out fromthe repaired rehabilitated

under ground pi pe was neasured in 20 accordance with JI'S K7171: "A

det er mi nat i 6%‘5‘ t Rod %f S¥ 1 dxiiral f CHardtter i sti ¥8*S [00757PLExahpl € 1>

Only a furan.res'%n component . (a co: cgndgtn?s?ﬁ:e.of S5 furfurvl alcohol and

f or mal dehydé& "hBvihg & Vi SC6SitY of “2700°TF&E° dnd 4 Hbi%tiie *E6nt ent of
7.41 by weight evvaastlunsed as &gruroasn-ttgased %g%gg. resin  FUrt hoesri,ti%fter addi ng 3
parts by wei gﬁ of & curi ng agerﬂ (%a 65% aqueous sol Uti on ot p-tolnuene

sul foni c aci r i 0 100 parts by weight of the furan-based resin,
they were stt:ﬂ%rrggof%% aﬁldol\ﬁf%wtﬁut es under 1000 rpm using "Honodi sper"”, to

prepare asther moget Lhpgnf ULane{£Si A, COPPOSI LEQR that the covering
layer 11 1is arranged at the outer surface, the curable

resin is poured to the inside thereof. Next, inside of

the tubular 1lining material 1 1is depressurized to

efficiently exhaust air 1in the ©resin absorbing base

10 material layer 12 and the reinforced fiber base material

layer 13, and to impregnate the curable resin to the resin
absorbing base material layer 12 and the reinforced fiber
base material layer 13. Space between fibers of the resin
absorbing base material layer 12 and the reinforced fiber

I5 base material layer 13 acts as a deaeration route, and
accordingly the curable resin flows in wvacuum suction to
be impregnated smoothly to the resin absorbing base
material layer 12 and the reinforced fiber base material
layer 13.

20 In this way, as shown in Fig. 3, the lining material
1 impregnated with the thermosetting furan resin
composition is drawn or inserted into the host pipe 9, and
by applying pressure from inside, diameter is extended so
as to closely adhere to the inner wall. And, as shown in

25 Fig. 4, it is closely adhered to the inner wall of the
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75009/ nof t hi st hernosetti ngfuranresin 10 conposition was poured inside a base
material for tubular |ining conposed of a tubular |am nated body nmade of resin
nonwoven fabric (polyester nonwoven fabric with a porosity of 851% and 460
/9 and resin nonwoven fabric (polyester nonwoven fabric with a porosity of
85% and 600 g/ n2) 15 coated with a water inperneable |ayer at the outer
surface, then deaerated inside of the base material by depressurizing inside
of said base material, and _the thernosetting furan resin conposition was

i npr egnat ed "PAtoPthe bdse def'éPPal to obtain a tubul ar lining material with 20
a thickness of 6 mm . The obtained tubular linin terial S nmounted on
a reversion appa%%t%@”ghthénﬁkoéndfhfS insere T Y%f%ﬁi ﬂﬁd@?d&%ﬂﬁ pi pe with
an inner dianeter,_of 200 .nm ile.reversing the tubular lining nmaterial 1 by
conpr essed PP 5 SbRequbIt I3 The ¥ bur ST | Mg A ey 1 der S6d | nsert e
(nside the underground fife washaghed Lot 4:hounn usldg, valmgater of 90C
frominside in a pressed state to the inner wall of the underground pipe to

cure the thernpsgLidpg, f uran . esi Mncroposidd Qn +horgbt alp. S Jehabilitated
under ground pi pe. Evaluation results thereof are shown in Table 1. [0076]

<Exanpl e 2>:Att efcid@opatt bBypwei ghteofnfrurfiunali was addednt.e 40040 part by
wei ght of the furan resin conponent (a co-condensate of furfuryl alcohol and

for mal dehydeithaving auvhscosidasiof, 2700 nRa(sreand apabisSing e reeatent of 7.4%
by weight), it was stirred for 5 m nutes under 1000 rpm using "Honodi sper”,
to prepare aafturant based resiinprAfhetedSrithatcheusungbthi sefiur,afrbased resin, a
rehabilitated underground pipe was obtained by a simlar nethod as in Exanple
1. Eval uati aher esulet stcttreémgofthar el rshowrinvuligblrende [OO0Z7] when the
10 inner face of the host pipe 9 of a repair subject, 1is
subjected to lining. In addition, the lining material 1
has the covering layer 11 as the most outer layer, in the
step before lining the inner wall of the host pipe 9, and
has a form installed with, at the inside thereof,
15 sequentially, the resin absorbing base material layer 12
impregnated with the curable resin, the reinforced fiber
base material layer 13 impregnated with the curable resin,
and the resin absorbing base material layer 12 impregnated
with the curable resin.
20 [0064]
As shown in Fig. 2, the above-described reinforced
fiber base material layer 13 1is disposed and formed, so
that a plurality of pieces of sheet-like base materials 2,

2 1s in an overlapped way each other. In addition, the

25 overlapped part of the reinforced fiber base material
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70 <Exanple 3> After 50 part by weight of furfuryl alcohol was added to 100
part by weight of the furan resin conponent (a co- condensate of furfuryl
al cohol and fornmal dehyde, having a viscosity of 2700 nPa-s, and a npi sture
content of 7.4%by 25 weight), it was stirred for 5 m nutes under 1000 rpm
usi ng "Honodi sper”, to prepare a furan-based resin. After that, using this
furan-based resin, a rehabilitated underground pipe was obtained by a simlar
met hod as in ExanEIe 1. Evaluation results thereof are shown in Table 5 1.

4

[0078] <Exanpbe=43® 15 arpfiterd 50' pdr OFBySGei GhY 87t utfiti’yl “al'c6Rol was added
to 100 t b i.ght_.of the f : [ nt - 10 d t f
Furfuryl - al ol AN Toral deydo - Raviig e VLSE0SH 9707 14000 APA(s. and a

noi sture content of 1, Pg w&&ght)gyiéiém%%dﬁtirred.for 5, mnutes %Qder 1000

. Plpe gxis _di t 4 V. forming the rteinforc .
rpm using ﬁﬁnnalsper , L0 prepare a furan-based resin. Atter that, usi ng
this furan- i .ehabi | Lt at ed. der ground_ pi tained by a
simlar netﬁggggsﬂg%£E%g%ﬁﬁgqlgggégl%ggyéﬁjggsﬁﬁgé ? e?£d$§é$%§§% wn in Table

1. [0079]5<%é@Hpb%héf, it becomes possible, as shown in Fig. 3, it
becomes possible to make outer diameter of the tubular
lining material 1 smaller than pipe diameter of the host
pipe 9 and extend diameter inside the host pipe 9, and to
respond to irregularity, step difference, space or the

10 like of the inner wall of the host pipe 9, as well as to
make uniform arrangement of reinforced fiber @ after
diameter extension, which enables to secure high pressure
resistance performance and suitable strength. It should
be noted that, in Fig. 3 and Fig. 4, a place shown by

15 double hatching indicates an overlapped part 20 by sheet-

like base materials 2 themselves.
[0065]

The tubular lining material 1 to be formed in this
way 1is capable of being carried to a repair subject place

20 in sequentially stacked state, by being folded alternately

in a flat shape, in rehabilitation of the host pipe 9.
[0066]

Explanation will be given next on the method for
rehabilitating a host pipe of the present invention

25 (hereafter may also be referred to as the present
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70After 50 part by weight of furfuryl alcohol was added to 100 part by wei ght
of the furan resin conponent (a co-condensate of furfuryl alcohol and

f ormal dehyde, having a viscosity of 2700 nPa-s, and a npisture content of 7.42
by weight), it was stirred for 5 m nutes under 1000 rpm 25 using

"Honodi sper”, to prepare a furan-based resin. Further, after adding 40
parts by wei ght of inorganic filler kaolin (calcined kaolin, with an average
particle dianeter pH of 5.5) and 3 parts by melght of a curing

agent (a 65§e§aﬁé5h%a%6¥hﬁp6ﬁ08f p-tol uene sulfonic 5 acid) to 100 parts by

ht of the f b t t d, f 10 d 1000
USi no. " Porod sperts 18 pre pur & i RDEo LI HUrHH PedioN Campoer' | on ATter

t hat, using thh f%gan bag f%%éln a rehgbllltated underground plpe was
obtalned by a sim milar 10° ne?hod as 1°n %xanp e 17 %ﬁaldﬁtlon resul tS thereof are

shown in Tthgiéar[ogggln%Eﬁﬁ%p1%jg? @é&%hagpllc)%ed gerg Lound, pi pe was

obt ai ned by a sim anple 5, excépt that it s changed to
an |norga@|qegbbgg{t§%gyd n ¢gal ci ned. kaol,in;w the an aveﬁ@g@ Fbcle di anet er

of 1.4nma pH of 9.0, am nossil ane-based surface-treatnent).Eva uatlon results
thereof are showntdipiJdabl @ 1l. comprising, a step for pouring an
impregnating a thermosetting furan resin composition
containing a furan-based resin and a curing agent, to a
resin absorbing base material in which one surface 1is
10 liguid-tightly film coated, or to a resin absorbing base
material in which one surface is liquid-tightly film
coated, and another resin absorbing base material, and a
reinforced fiber base material interposed between them, in
a non-impregnated tubular 1lining material, a step for
I5 inserting while reversing the tubular lining material
impregnated with the thermosetting furan resin composition
into the host pipe by fluid pressure, and a step for
coating the inner wall of the host pipe by curing the
impregnated thermosetting furan resin composition, in a
20 state of pressing the inserted tubular lining material to
the inner wall of the host pipe.
[0067]
In addition, another aspect of the present
rehabilitation method is a method for rehabilitating a

25 host pipe by inserting a tubular lining material into a
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20 [0081] <Exanple 7> A rehabilitated underground pipe was obtained by a
simlar nethod as in Exanple 3, except that it was changed to natural fiber
nonwoven fabric coated with a water- 25 inperneable |ayer at the outer surface
(flax nonwoven fabiic with a porosity of 85., 460 g/nf) and natural fiber
nonwoven fabric coated with a water-inperneable |ayer at the outer surface
(flax nonwoven fabric with a porosity of 85% 600 g/nR). Evaluation results
thereof are shown in 5 Table 1. [0082] <Conparative Exanple 1> As a
curabl e uns&?ﬁFa?éHepo??%s?%rr?Q%9H+l$85b8§?P?%n}“%ﬁﬁeﬂﬁléd&ﬁh@ 1954rt by wei ght
of a curing agent égeroxidg)CQg)to loo.garts by meiggt of an unsaturated

pol yest er r&4Ph’ [ F8opht haliT€ add-HA588 1841 n® With & Viseosiity °6f' 1900
nRa[s), it was stirred for 1 ninut%%ngde%u%QQO rpm us&g&)lhgpndispnr", to

1m nat I a Thermose . 10 .
prepare a curSEFg unsé{urate polyesteéer “resin COHpOSI%IOﬂ. ter Fhat, usi ng

this 15 cur %%k%ggéﬁﬁé”ét %ﬁ??hyﬁééeec{]rﬁééi%cpﬁpﬁiét icﬁﬁ?i 56%%’%%} tated underground
pi pe was obtained by a simlar nethod as in Exanple 17 Evaruati on results
thereof are .5ip absorbing base material in which one surface 1is
ligquid-tightly film coated, or to a resin absorbing base
material in which one surface is liquid-tightly film
coated, and another resin absorbing base material, and a
reinforced fiber base material interposed between them, in
10 a non-impregnated tubular lining material, a step for
drawing-in and inserting the tubular 1lining material
impregnated with the thermosetting furan resin composition
into a host pipe, and a step for coating the inner wall of
the host pipe by curing the impregnated thermosetting
I5 furan resin composition, in a state of pressing the
inserted tubular lining material to the inner wall of the
host pipe.
[0068]
Explanation will be given below on embodiments of the
20 method for rehabilitating a host pipe of the present
invention (hereafter may also be referred to as the
present rehabilitation method) with reference to Figs. 5,
6. In the present rehabilitation method, the following
method is preferable in view of shortening of working time,

25 maintaining of working environment and efficiency of a

32



shown in Table 1. 42 | 7.-1-nPxa ReTTalFelles9 006'T 1 11 11 1 eTissad4 1
006' T 19009

curable material.
[0069]
Before the rehabilitation work of a host pipe, in the

case where fluid such as sewer is present in the host pipe

wn

9, 1t 1s preferable to remove 1t once from the pipe
passage. As shown 1in Fig. 5, in a pipeline of the host
pipe 9, manholes M1, M2 are installed 1in a suitable
interval, and a dammed member 3 1is installed at the
upstream side of the manhole nearby. Fluid dammed 1is
10 bypassed the ground through the manholes M1, M2 to be
exhausted to the host pipe 9 at the downstream side.
Further, the rehabilitation work inside a pipe is started,
after removing a foreign material such as a deposited
substance or wood pieces present in the host pipe 9, and
15 carrying out high pressure water washing.
[0070]

As shown in Fig. 5, the tubular lining material 1 is
inserted into the host pipe, by mounting the tubular
lining material 1 to a reversion apparatus 4 on the ground,

20 while reversing the tubular lining material 1 (a reversion
step). As the reversion apparatus, a known apparatus may
be used, and the tubular lining material 1 1is reversed
from the tip side by being supplied pressurized fluid by
the reversion apparatus, and proceeded while «c¢losely

25 adhering to the inner wall of +the host pipe, with
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sufficiently widened diameter by internal pressure. That
is, as shown in Fig. 3, by pressurization of the reversion
apparatus, in the host pipe 9, uniform force is given in a

wide range, and accordingly the resin absorbing base

wn

material layer 12 impregnated with the curable resin
adheres to the inner wall, in the tubular lining material
1. In addition, the tubular lining material 1 is arranged
so that the covering layer 11 forms the inner face of the
host pipe 9.

10 [0071]

It should be noted that the insertion step of the
tubular lining material 1 into the host pipe 9 1is not
limited to inserting while reverting by fluid pressure in
this way, but insertion may be allowed by drawing-in to

I5 the inside of the host pipe 9 using a tubular lining
material installed covering layer 11 at the most inner
layer, without reversion. That is, 1in this case, the
tubular 1lining material 1 1is installed with a resin
absorbing base material layer 12 at the most outer layer.

20 [0072]

Subsequently, as shown in Fig. 6, fluid is heated in

a state that the tubular lining material 1 reverted and

inserted into the host pipe 9 is pressed onto the inner
wall of the host pipe 9, to cure a curable resin

25 impregnated to the resin absorbing base material layer 12
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and the reinforced fiber base material layer 13 to perform
lining of the inner wall of the host pipe 9 (the curing
step). The tubular lining material 1 cured in this way is

deployed in matching with a rehabilitation section of the

wn

host pipe 9, and the host pipe 9 1is restored by the
tubular lining material 1. By using a curable resin as
described above, reversion work can be performed smoothly
and work efficiency can be enhanced, while maintaining
suitable flexibility of the tubular 1lining material 1
10 provided with the resin absorbing base material layer 12
and  the reinforced fiber base material layer 13

sufficiently impregnated with this.

EXAMPLES
I5 [0073]

Explanation will be given below in still more detail
on the present invention with reference to Examples and
Comparative examples, to verify excellence of the present
invention and superiority in a constitution of the present

20 invention, however, the present invention should not be
limited to these Examples.

It should be noted that evaluation and measurement
methods used in Examples and Comparative Examples are as
follows.

25 [0074]
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[Evaluation methods of a tubular lining material, and a
restored rehabilitated underground pipe]
(1) Moisture content

Moisture content of the furan-based resin was
measured 1n accordance with a gquantitative titration
method in JIS KO0113-8: “A Carl Fisher titration method”.
(2) Viscosity

Viscosity of the thermosetting furan resin
composition was measured in accordance with a B-type
viscometer method in JIS K7117-1: “A measurement method of
apparent viscosity using the Brook Field type rotation
viscometer”.
(3) Impregnating ability

Impregnation degree in impregnation of the
thermosetting furan resin composition into a base material
was observed with visual inspection.
(4) Flexural modulus

Flexural modulus of a sample cut out from the
repaired rehabilitated underground pipe was measured in
accordance with JIS K7171: “A determination method of
flexural characteristics”.
[0075]
<Example 1>

Only a furan resin component (a co-condensate of

furfuryl alcohol and formaldehyde, having a viscosity of
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2700 mPa-*s, and a moisture content of 7.4% by weight) was
used as a furan-based resin.
Further, after adding 3 parts by weight of a curing

agent (a 65% aqueous solution of p-toluene sulfonic acid),

wn

relative to 100 parts by weight of the furan-based resin,

they were stirred for 10 minutes under 1000 rpm, using

“Homodisper”, to prepare a thermosetting furan resin
composition.
7500 g/m’ of this thermosetting furan resin

10 composition was poured inside a base material for tubular
lining composed of a tubular laminated body made of resin
nonwoven fabric (polyester nonwoven fabric with a porosity
of 85% and 460 g/m?) and resin nonwoven fabric (polyester
nonwoven fabric with a porosity of 85% and 600 g/m%

I5 ccoated with a water impermeable layer at the outer surface,
then deaerated inside of the base material by
depressurizing 1inside of said base material, and the
thermosetting furan resin composition was impregnated into
the base material to obtain a tubular lining material with

20 a thickness of 6 mm.

The obtained tubular lining material was mounted on a
reversion apparatus on the ground, to insert into an
underground pipe with an inner diameter of 200 mm, while
reversing the tubular lining material 1 by compressed air.

25 Subsequently, the tubular lining material reversed
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inserted inside the underground pipe was heated for 4
hours using warm water of 90°C from inside in a pressed
state to the inner wall of the underground pipe to cure
the thermosetting furan resin composition to obtain a
rehabilitated underground ©pipe. Evaluation results
thereof are shown in Table 1.
[0076]
<Example 2>

After 40 part by weight of furfural was added to 100
part by weight of the furan resin component (a co-
condensate of furfuryl alcohol and formaldehyde, having a

viscosity of 2700 mPa* s, and a moisture content of 7.4% by

weight), 1t was stirred for 5 minutes under 1000 rpm,
using “Homodisper”, to prepare a furan-based resin. After
that, using this furan-based resin, a rehabilitated

underground pipe was obtained by a similar method as in
Example 1. Evaluation results thereof are shown in Table
1.
[0077]
<Example 3>

After 50 part by weight of furfuryl alcohol was added
to 100 part by weight of the furan resin component (a co-
condensate of furfuryl alcohol and formaldehyde, having a
viscosity of 2700 mPa* s, and a moisture content of 7.4% by

weight), 1t was stirred for 5 minutes under 1000 rpm,
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using “Homodisper”, to prepare a furan-based resin. After
that, using this furan-based resin, a rehabilitated

underground pipe was obtained by a similar method as in
Example 1. Evaluation results thereof are shown in Table
1.
[0078]
<Example 4>

After 50 part by weight of furfuryl alcohol was added
to 100 part by weight of the furan resin component (a co-
condensate of furfuryl alcohol and formaldehyde, having a

viscosity of 14000 mPa‘*s, and a moisture content of 1.3%

by weight), it was stirred for 5 minutes under 1000 rpm,
using “Homodisper”, to prepare a furan-based resin. After
that, using this furan-based resin, a rehabilitated

underground pipe was obtained by a similar method as in
Example 1. Evaluation results thereof are shown in Table
1.
[0079]
<Example 5>

After 50 part by weight of furfuryl alcohol was added
to 100 part by weight of the furan resin component (a co-
condensate of furfuryl alcohol and formaldehyde, having a
viscosity of 2700 mPa* s, and a moisture content of 7.4% by
weight), 1t was stirred for 5 minutes under 1000 rpm,

using “Homodisper”, to prepare a furan-based resin.
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Further, after adding 40 parts by weight of inorganic
filler kaolin (calcined kaolin, with an average particle
diameter of 1.4um, a pH of 5.5) and 3 parts by weight of a

curing agent (a 65% aqueous solution of p-toluene sulfonic

acid) to 100 parts by weight of the furan-based resin, it
was stirred for 10 minutes under 1000 rpm, using
“Homodisper”, to prepare a thermosetting furan resin
composition. After that, using this furan-based resin, a

rehabilitated underground pipe was obtained by a similar
method as in Example 1. Evaluation results thereof are
shown in Table 1.
[0080]
<Example 6>

A rehabilitated underground pipe was obtained by a
similar method as in Example 5, except that it was changed
to an inorganic filler kaolin (calcined kaolin with an
average particle diameter of 1.4um, a pH of 9.0,
aminosilane-based surface-treatment). Evaluation results
thereof are shown in Table 1.
[0081]
<Example 7>

A rehabilitated underground pipe was obtained by a
similar method as in Example 3, except that it was changed
to natural fiber nonwoven fabric coated with a water-

impermeable layer at the outer surface (flax nonwoven
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fabric with a porosity of 85%, 460 g/m”) and natural fiber
nonwoven fabric coated with a water-impermeable layer at

the outer surface (flax nonwoven fabric with a porosity of

85%, 600 g/m’). Evaluation results thereof are shown in
5 Table 1.
[0082]

<Comparative Example 1>
As a curable unsaturated polyester resin composition,
after adding 1 part by weight of a curing agent (peroxide)
10 to 100 parts by weight of an unsaturated polyester resin
(isophthalic acid-based resin, with a viscosity of 1900
mPa+*s), it was stirred for 10 minutes under 1000 rpm,
using “Homodisper”, to prepare a curable unsaturated
polyester resin composition. After that, using this
15 curable unsaturated polyester resin composition, a
rehabilitated underground pipe was obtained by a similar
method as in Example 1. Evaluation results thereof are

shown in Table 1.
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[ 0084] From Table 1, it has been understood that Exanples (Exanples 1 to
7) of the present invention, where a furanbased resin derived froma natural
subst ance was used as 5 the curable resin, have characteristics at |east

equi val ent or better as the lining material for rehabilitating a host pipe, as
conpared with Conparative Exanple, where the curable resin derived from
petroleunlmas used. 10l n particular, it has been understood that, in Exanples
2 to 4, both | ow viscosity and inpregnating ability have been attalned whi | e
mai nt ai ni ng QPPéhgth characteristics, even in the furan-based resin haV|ng | ow

t t ent djt | 5 and
rghfe;h:t?gg :B|Ff@€ ﬁggi%e h éttﬁFﬁbgRﬁﬁfl%Pi%ﬁ%ﬁﬂ% n?ﬁﬁﬁ'g%VVEQESSity even

i n enhance t _of str terlstlcs b h_amunt  of |II|ng an
i norganic Pﬁ?ﬁer l%% fhe other %gnd T ggﬁgunders?ooéifi in 70

Exampl e 7, tfieLi nlog, mLerial EPmrghggmadlaw&t%n@g%ae' RE. 80@1@0560' of a
non- petroleun}gase mat er i een provide a base naterlal t 0o.
| NDUSTRI Als ARBLI GABI L.l EY 2§éi9985]have ché%ab%e?i@@&x?rogtthﬁe%QQVe t he

lining material for rehabilitating a host pipe of the present invention is
sui tabl e ascihevhining owterdal for sehabilitatihngga hast-phpe fron

rehabilitating the inner circunference face of
rehabilitating a host pipe, as compared with Comparative
Example, where the curable resin derived from petroleum
was used.
10 In particular, it has been understood that, in
Examples 2 to 4, both low viscosity and impregnating
ability have been attained, while maintaining strength
characteristics, even in the furan-based resin having low
moisture content, 1in addition, in Examples 5 and ¢,
15 securing of impregnating ability has been attained while
maintaining low viscosity, even in enhancement of strength
characteristics by high amount of filling an inorganic
filler.
On the other hand, it has been understood that, in
20 Example 7, the lining material for rehabilitating a host
pipe composed of a non-petroleum-based material has been

provided for a base material too.

INDUSTRIAL APPLICABILITY

25 [0085]
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5 various host pipes, for exanple, underground pipes such as sewer, water
supply, agriculture water pipe, gas pipe buried in the ground, because of
having | ow viscosity and very good inpregnating property, in spite of |ow

nmoi sture content. 10Accordingly,industrial applicability, which the
rehabilitation nmethod of host pipe of the present invention, using the |ining
mat eri al havi ng such desirable characteristics, is extrenely high. 15
REFERENCE SIGNS LI ST [0086] 1 Lining material 11 Covering |layer 12 Resin
absor bi ng base n&at et af favef "20 ﬁ@eF%?%W%rC@HEf%ﬁ%?“b&?&eﬁéﬁérﬁﬁF | aver 4
Reversi on apparatus_9 Host pipe _Cains: 1. l'i nin terial for .

Fohabi 11t 2t PRG" R hostT Hithes " CRAF ac @k 760 by®i ROFEGRat IRG=a T Her Adset ti ng
furan resin gomREsi tion gont 4l ning, A fyrancbased, resin and.acuring 5 agent,
to a rosin absorbing base naterial in ich one surface |sgliqU|§-tightIy film

coated. a A E%Qi%%rWQ&QﬁkﬂhiEggiﬁﬁhﬁgg!E %%E”Qﬁﬂcﬂ8%£r8£&§’fSQQT%%terized by

inpregnating t hernosetting furan resin conposition containing a

furan-based.resinsands@ (GiWJsNg rdgeBt i 0 @ Ji88I-R8RSQr DI NG base material in
whi ch one surface is liquid-tightly filmcoated, and anot her resin absorbing

base materi akyeand @ uel nforced fihber -basedrat,grial dinler pgsed hetween them
15 3. The lining material for rehabilitating a host pipe according to claim1l

or 2, charagteriiaedni thé hatoths fuyansbasednreshd isw atide@astyoaadki nd
selected fromthe furan resin conponent group consisting of a furan resin,
very good impregnating property, in spite of low moisture
content.
10 Accordingly, industrial applicability, which the
rehabilitation method of host pipe of the ©present

invention, using the lining material having such desirable

characteristics, 1is extremely high.

I5 REFERENCE SIGNS LIST
[0086]
1 Lining material
11 Covering layer
12 Resin absorbing base material layer
20 13 Reinforced fiber base material layer
4 Reversion apparatus

9 Host pipe

44



30 epoxy-nodified furan resin, phenol-nodified furan resin, aldehyde-nodified
furan resin, urea-nodified furan resin and nel am ne-nodi fied furan resin.

4. The lining material for rehabilitating a host pipe 75 according to any one
of claims 1 to 3, characterized in that noisture content of the furan-based
resin is 10% by wei ght or |ower. 5. The lining material for rehabilitating
a host pipe 5 according to claim3 or 4, characterized in that the furan-based
resin contains. a reactive diluent, in addition to the furan resin conponent.

6. The lini "g°M8ferial for rehabilitating a host pipe 10 according to claim5,
characteriz§d in that the reactive_dil uent cohol_.and/ or

IS, f |
furfural . e 1Ay Ptericdl fof H@ﬁ?ﬁhﬁ?%%ﬁfﬁéyﬁ'ﬁ%gftpﬁﬁgeaccording to

claim5 or 6 chaEacterqgg in that .the 15t%g§ctive di luents i.s contained in
t,

10 to 100 parts by weight,” relative t6°100 parts by wei ght of The furan resin

0 parfs by wer : parts- | the t e
corponent . 8, The, Li i ngoBtaria) fobarehabliid ating ahost, pije,g0 accor ding

to any one o al ns acteri ze ernosetting furan

resin composipthen ¢entai pssan LPOsY¥HL Fild efaterial in THEiLhNIRG materia
for rehabilitating a host pipe 25 according to claima8, characterized in that

pH of the inergapicifiliprid-$iiQc0y +OMRIc0atd@. The lining material for
rehabilitating a host pipe according to claim8 or 9, characterized in that
the 5 inorganic filler has been subjected to organosil ane-bnsed surface
treatment. 11. The lining material for rehabilitating a host pipe according
to any one af chailnsihgt omdisrichar acteriezediiinitating a host pipe,

characterized by impregnating a thermosetting furan resin

10 composition containing a furan-based resin and a curing
agent, to a resin absorbing base material in which one
surface is liquid-tightly film coated, and another resin

absorbing base material, and a reinforced fiber base

material interposed between them.

3. The 1lining material for rehabilitating a host pipe
according to c¢laim 1 or 2, characterized in that the
furan-based resin is at least one kind selected from the
furan resin component group consisting of a furan resin,
20 epoxy-modified furan resin, phenol-modified furan resin,
aldehyde-modified furan resin, urea-modified furan resin

and melamine-modified furan resin.

4., The 1lining material for rehabilitating a host pipe

25 according to any one of c¢laims 1 to 3, characterized in
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10 that the thernosetting furan resin conposition has a viscomtv of 50 to
3000 nPa.s. 12. The lining material for rehabilitating a host pipe according
to any one of clainms 1 to 11, characterized in 15 that the resin absorbing
base material and/or the reinforced fiber base material is wade of natural
fiber. 13. A nmethod for rehabilitating a host pipe by inserting a tubular
lining material into a host pipe,and by 20

rehabi |l itatingthei nnerwal | of ahost characteri zed by conprising: a step for
pouri ng andtﬁgﬁrgﬁﬁéfPﬁ% 89??%9?m£%tT?%ngﬂWhﬁaﬁﬁglﬁeééﬁp6§|ﬁlon gontaining a
furan-based res a curing agent, to a resin absorbing base material in 25
whi ch one sﬁ?ﬁgég ?% T'quid-tightly filmcoated, or to a resin absorbing base
material in which one surface is liquid-tightly filmcoated, and another resin
absorbing base material, and a reinforced fiber base material interposed

between them i, a ’ﬂ?&hég"ﬂ%%%?ﬁ%ﬁ tbul ary 3,411,009, gﬂt £rhaks pige.. a step for

inserting whi'le reversin ular lining material inpregna th the

ther”DSGtB'%QcBﬂaﬁﬁgrQ§JncEQﬂP0§'tdpn4'nﬂﬁuﬁ%%t@?%%e@'gﬁlthiéukﬂepressure
and 10a step for coating the inner wall of the host pipe by

furan-based resin contains a reactive diluent, in addition

to the furan resin component.

6. The 1lining material for rehabilitating a host pipe
10 according to c¢laim 5, characterized in that the reactive

diluent is furfuryl alcohol and/or furfural.

7. The 1lining material for rehabilitating a host pipe
according to c¢laim 5 or 6, characterized in that the
I5 reactive diluents is contained in 10 to 100 parts by
weight, relative to 100 parts by weight of the furan resin

component.

8. The 1lining material for rehabilitating a host pipe
20 according to any one of c¢laims 1 to 7, characterized in
that the thermosetting furan resin composition contains an

inorganic filler.

9. The 1lining material for rehabilitating a host pipe

25 according to c¢laim 8, characterized in that pH of the

46



curing the inpregnated thernosetting furan resin conposition, in a state of
pressing the inserted tubular lining nmaterial to the inner wall of the host
pipe. 15 14. A nmethod for rehabilitating a host pipe by inserting a tubular
lining material into a host pipe, and by rehabilitating the inner wall of a
host pipe, characterized by conprising: a step for pouring and inpregnating a
thernosetting 20 furan resin conposition containing a furan-based resin and a
curing agent, to a,resin absorbing base material in which one surface is
| i qui d-ti ght'Py PP AT coat'éd, *6r 't o®a t€& T absorbi ng base material in which one
surface is liquid-tightly film coated, and another resin absorbing 25 base
material, and a reinforced fiber base material interposed between them in a
non-i npregnated fubu ar.Iinﬁggamﬁhgr'al' a St%P fo&ogﬁamkng-in and

e

inserting the’tukﬁiafﬁ%q%ng nﬁienzao?ﬁﬁ?gégé:g:Rﬁ h th ep&gsetting fur

an 5 resin %?@pggi%%oQJT%fé%nh%StoPiB?;<ﬁﬂﬁact§rﬁz§dsH§P Eﬁé?CQ%%ing the

i nner wal | st pipe by curingi npregnat edt hernosetti ngfur theresin

conposi tign,;nbRyan st ak e of pressidg, thesinsented tubylarilining material to
the inner wall Of the host pipe. 10 15. The nethod for rehabilitating a host

pi pe accordispgrhoecl aimk3 +or 14, characterized in that the furan-based resin
is at least one kind selected fromthe furan resin conponent group consisting
of a furan resin, epoxy-

11. The lining material for rehabilitating a host pipe

according to any one of claims 1 to 10, characterized in

10 that the thermosetting furan resin composition has a

viscosity of 50 to 3000 mPa-*s.

12. The lining material for rehabilitating a host pipe
according to any one of claims 1 to 11, characterized in
I5 that the resin absorbing base material and/or the

reinforced fiber base material is made of natural fiber.

13. A method for rehabilitating a host pipe by inserting a

tubular 1lining material into a host pipe, and Dby

20 rehabilitating the inner wall of a host pipe,
characterized by comprising:

a step for pouring and impregnating a thermosetting

furan resin composition containing a furan-based resin and

a curing agent, to a resin absorbing base material in

25 which one surface is liquid-tightly film coated, or to a
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15 nodified furan resin, phenol-nodified furan resin, aldehyde-nodified furan
resin, urea-nodified furan resin and nel am ne-nodi fied furan resin. 16. The
nmet hod for rehabilitating a host pipe according to 20 any one of clainms 13 to
15, characterized in that noisture content of the furan-based resin is 1Crb by

wei ght or | ower. 17. The method for rehabilitating a host pipe according to
claim 15 or 16, characterized in that the furan-based 25 resin contains a
reactive diluent, in addition to the furan resin coqponent. 18. The net hod

for rehabi | FEALT NG E RO pi e Cacor Wi iy t O° claiim' 172" chalFati et i 26d in that

the reactive.dilyent is 5 furfurvl alcohol, and/or furfural. 19. The method
for 1 onabi | EAPEGESE oSt bhEe GRCEEtH ng o R ATRF 1T G s g A B8t or | zed i n
that the re%ptivemg'éygﬁys g% coQtaingg gggép t0, 100 parts Qﬁxﬂgight, 10
relative to 100 parts %y’meigﬁt of the %uran resin conponeﬁ?. 26" The net hod
for rehabili. i h Lpe rdi.-ng to » i o 19,
characterizé’ﬁ%kggﬁg? ?%%w%ggthggﬁgsefginéfﬁggﬁfggﬁﬁggﬁgggi?ﬁ%%%g%tainsan

i norgani ¢ sfijlil.efy mar&liaithe method for rehabilitating a host pipe according

to claim 20, chafacterized in that pH of the inorganic filler 20 is 10 or

lower. 22. The gethed feor-rehahickihatingia hoste pipg acgordingite claim20 or
21, characterized in that the inorganic filler has been subjected to

organosi | aneibasgdmsuetage theatd®nied with dine oRthedkdernnpehabikhi tating a
host pi pe according to any one of clainms 13 to 22, characterized in that the
t her nosetti ngsfur avmpesini conposs t ko hastapibscasi tilwafd 546102000 nPa-s. 24.
The nmethod for rehabilitating a host pipe according to any one of clains 13 to
23, charactemnidzed in that the resin absorbing base naterial and/or the
reinforced fiber base nmaterial is nade of natural fiber.
10 a step for coating the inner wall of the host pipe by
curing the impregnated thermosetting furan resin
composition, in a state of pressing the inserted tubular

lining material to the inner wall of the host pipe.

I5 14. A method for rehabilitating a host pipe by inserting a
tubular 1lining material into a host pipe, and Dby
rehabilitating the inner wall of a host pipe,
characterized by comprising:

a step for pouring and impregnating a thermosetting

20 furan resin composition containing a furan-based resin and
a curing agent, to a resin absorbing base material in
which one surface is liquid-tightly film coated, or to a
resin absorbing base material in which one surface 1is
ligquid-tightly film coated, and another resin absorbing

25 base material, and a reinforced fiber Dbase material
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interposed between them, in a non-impregnated tubular
lining material;

a step for drawing-in and inserting the tubular
lining material impregnated with the thermosetting furan
resin composition into a host pipe; and

a step for coating the inner wall of the host pipe by
curing the impregnated thermosetting furan resin
composition, in a state of pressing the inserted tubular

lining material to the inner wall of the host pipe.

15. The method for rehabilitating a host pipe according to
claim 13 or 14, characterized in that the furan-based
resin 1is at least one kind selected from the furan resin
component group <c¢onsisting of a furan resin, epoxy-
modified furan resin, phenol-modified furan resin,
aldehyde-modified furan resin, urea-modified furan resin

and melamine-modified furan resin.

16. The method for rehabilitating a host pipe according to
any one of claims 13 to 15, characterized in that moisture

content of the furan-based resin is 10% by weight or lower.

17. The method for rehabilitating a host pipe according to
claim 15 or 16, characterized in that the furan-based

resin contains a reactive diluent, in addition to the
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furan resin component.

18. The method for rehabilitating a host pipe according to
claim 17, characterized in that the reactive diluent is

furfuryl alcohol and/or furfural.

19. The method for rehabilitating a host pipe according to
claim 17 or 18, characterized 1in that the reactive
diluents 1s <contained in 10 to 100 parts by weight,
relative to 100 parts by weight of the furan resin

component.

20. The method for rehabilitating a host pipe according to
any one of c¢laims 13 to 19, characterized in that the
thermosetting furan resin composition contains an

inorganic filler.

21. The method for rehabilitating a host pipe according to
claim 20, characterized in that pH of the inorganic filler

is 10 or lower.

22. The method for rehabilitating a host pipe according to

claim 20 or 21, characterized in that the inorganic filler

has been subjected to organosilane-based surface treatment.
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23. The method for rehabilitating a host pipe according to
any one of c¢laims 13 to 22, characterized in that the
thermosetting furan resin composition has a viscosity of

50 to 2000 mPa-s.

24, The method for rehabilitating a host pipe according to
any one of c¢laims 13 to 23, characterized in that the
resin absorbing base material and/or the reinforced fiber

base material is made of natural fiber.





