SPECI FI CATI ON CEMENT MORTAR COWVPCSI TI ON FOR GROUT AND
GROUT MORTAR OBTAI NED FROM THE SAME 5 TECHNI CAL FI ELD
The present invention relates generally to a cenent
nortar conposition for grouting purposes in the civil
engi neering and construction field, and nore
particularly 10 to a grouting cenent nortar
conmposition having good fluidity, high strength, an

i ncreased robustness an%ﬁ%ﬁgﬁiﬁ&i@ﬁ?ge’ and a grout
nortar using the sane. THE | NVENTI ON 15
Ceneral grout materials have conprised cenent

and
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expandi ng material baggbMmrHEISAMEN sul f oal uni nate or
lime, and a foam ng agent such as al um num powders
are added to the grout materials to keep them agai nst
shrinkage. 20 Besi des, these are blended with river
sand, silica sand or the like into pastes or nortars
that are now w dely used it il ng public works

and Cconsié Uskd L Mof ifon @6h LSPEAURldond A1 & 0 a cement
purpose of filling up fine pores in Tconcretée

ST T tir eMRERL hiore st @auseel bhing heutrede pour it 25ivil

i1 and reinforcin tructures, and.
B%%gﬁe?%ﬁfag r{uopn %?n?%reu Pasd p# Ja%eé’ofaqﬂ%é?ﬁ%ée R rc%Jhceular ly
ftoo @foutirarkSsmeatd wortdy Jhgo & Bilto M BFird) v
i nclude PC grout, grout of prepacked concrete,

Igf‘?]djlcjr"?‘%ffdfr BEGE 991130 dinktzeasie s Hakupkness and low
Riecastd e Wbt JURCHON B Qi P nd Qpald 1 ng and

reinforcing structures, reinforced ctoncrete joint
grout, grout that is filled under the supports of - 1

b [ dacs, 0rout BgkkRplhb! B, WIETyl D5, PERC 1 22, o

slab General grout materials have comprised cement and a
water-reducing agent added to it. In addition, an
expanding material based on calcium sulfoaluminate or lime,
and a foaming agent such as aluminum powders are added to
the grout materials to keep them against shrinkage.
Besides, these are blended with river sand, silica sand or
the like into pastes or mortars that are now widely used
in engineering public works and construction works, and
especially for the purpose of filling up fine pores in
concrete structures and pores caused by the back pouring
method, repairing and reinforcing structures, and being
filled under the base plate of machinery, the floor of
tracks, and so on.

The grout materials now in use include PC grout,
grout of prepacked concrete, grout for back-filling
tunnels or shields, precasting grout, injection group for
repairing and reinforcing structures, reinforced concrete

joint grout, grout that is filled under the supports of
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grout that is filled under tracks, and grout that is
filled under atom c power plant containers. 5 Anbng
grouting cenent nortar conpositions known so far in
the art, there is the fast setting type containing a
rapi d- hardeni ng agent (see Patent Publications 1-4).
These grouting cenent nortar conpositions contain a
setting regulator (setting retarder) and a fluidizing

0 t t er - reducj t get ith i
T Tyt e g e o8 o P bR Rt r il pliRes of
ahsnicaePhesgrdb@ttgat apd dr DAL deniinge AgSATeBONPT § 5489, slab

cal cium "alum nosilicate glass and calciumsulfate is
uweel ast hdatis bl behateidew ngrasker i and 950yt Bhehese
i C nt, norta 0 o) is a grout

%Dﬁﬁa?é]gbr%%nﬁe%t?rﬁ%? %"ge{phfgf%%{édgéa ch?%l?%]@i 0 produce
st rengtadn@ang Jredasi rapreencanstmattdt utaidys it homeviemown so
there is still nounting demand_for a groutin cenent, .
G a1 COMPORT LA GNQIRL T BchE 8 eSH GHS( F BRgL FOn 5BLn<N

| . Hﬁ§% sfgd ok Mé tBQUT  CRUSHAY 1-4) .
L%g%o‘?%%an sergi]gagéa%%on{géP@at g%t?e Publ | ca:tLi on 1. JP( Ag
20045 QWA t Rag erameRublnaet 4 onc@mMp IR ) 0290627987 a25
Patent Publication 3: JP(A) 2006-104013 Pate e

ST S O R oh e N bRt BTN bRt alhi kT b 7
GRYBH S AS- AR i YT LU 80N Sto§@tKé HMith the rapid-
al'um nosilicate gl ass, inorganic sulfates (calcium 30
i fdgrd)n ek regaict v earsd | FaesbBeahteat {9 nel §lso teaches

| verized .ppzzal an). | .
BHAT Gl e s AR SRRl EP AR b o
rRAtunsitew ithata tsl Gl a8 C emehtc 2l c Adni st Uf £t ¢ sisisesledloas that

grouting cenent nortar, conpositions. Patent
PRIt A TR 5N PR 0. - 2975422 5 On the ot her hand,

there iy 8] $QA YRS i PRAREAL Qo KNOWompbSheions,
conpri ses cenent, “an expandi ng o
there is a grout mortar obtained that has the good ability
to produce strength and makes sure constant fluidity;
however, there is still mounting demand for a grouting
cement mortar composition that can achieve high strength,
high robustness and low shrinkage without causing bleeding

and segregation.

JP(A) 2001-97759
JP(A) 2006-27937
JP(A) 2006-104013
Patent No. 2861612

Patent Publication
Patent Publication
Patent Publication

Patent Publication

TR wWw N e

A cement admixture comprising as main ingredients
calcium aluminosilicate glass, inorganic sulfates (calcium
sulfate) and reactive silica substances (finely pulverized
pozzolan) is known too (see Patent Publication 5); however,

Patent Publication 5 does not show that such a cement
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agent and a binder containing finely pul verized
pozzolan wth a fine aggregate (for instance, a heavy
wei ght aggregate having.a specific weight of 3.0 or
nore) and a 10 water-reduci ng agent added to it, and
is used primarily for filling work at shielding walls
of nucl ear power plants, the foundation structures of
machi nery or the like (see Patent Publication 6)

TQ@thHQkécﬁg'QQealk@geérgﬂeiﬂgtggﬁg aﬂo?la§dﬁgﬂ¥281tlons

wei ght nortar provided which
W t hout segregation, and hol ds back t enperature

novever o ne T f SR EREa Fef mate s coFhaidppf PEStion of
such a heavy weight nortar to the fast setting type

of grout nortar. 20 Patent Publication 6: JP(A)
2005- 4797 2t hes PGy W@HEUPNEI\W il s OB3 BECTr OFr THE

aé%é?%% NS0 G000 &gl ; of éhrﬁ Ly ngé’%‘lﬁgf gnmgﬁ)arf)g%ng

I nNg cenent’ nortar CO 0SI

fagenseaddra Boudelat ¢om: gL OUL S fpmenbeuneéylﬁédt 8zzolan
i ke anong the aforesaid nmultiple applications, keeps

gwofah 3 J?Jcrﬁ ;ﬁ%laege%. el hn@‘ha%@? engt heawy weight
'556 ﬁgEhﬁfwvégh '8§a9e0m6£h88£e ?nd a

gi Vi ng rlse to b eedlng and segregation, and a
rvmuean‘wmmrgm@eam added tMEANS mm&a%%rlly

g?%ﬁgT Accordl %i\ |nven the aforesaid
ngac“i:%“rﬁal q h“éa ¥ 156 Hyclear power
Eﬁﬂ&ﬁﬂéﬁ”ﬁﬁé fchinds trHtd e Samend 6@”&5@hf&@P§séf'§ﬁb like

conpr|S|ng a binder, a settlng retarder,
-Fedidi Ryo ldgeaiy Hgeriti e a fuTﬁeta@glbégaxaéclon alleges that

THYACIEH 300 J hJNAL 2 dhe BdMEL, GoniQ
rapl hardenln y onprlsfﬁbzngénen d Wh %HLHES good
éhmndMMyIwuﬁﬁumuﬂaﬁgreyutxnﬂ(naﬂﬂsndﬁdﬁéhack temperature
rises, making temperature stress cracking less likely;
however, no reference is made to the application of such a

heavy weight mortar to the fast setting type of grout

mortar.
Patent Publication 6: JP(A) 2005-47772

SUMMARY OF THE INVENTION
OBJECT OF THE INVENTION
An object of the invention is to provide a grouting

cement mortar composition that is well fit for use for
foundation grouts for machinery or the like among the
aforesaid multiple applications, keeps good fluidity and
achieves high strength, an increased robustness and low
shrinkage without giving rise to bleeding and segregation,

and a grout mortar using the same.
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and finely pulverized pozzol an; said water-reduci ng
agent 10 contains at |east a pol ycarboxyl ate base

wat er -reduci ng agent; and said fine aggregate is a
heavy wei ght aggregate having a density of 3.0 g/cn8B
or greater. (2) The grouting cenent nortar conposition
according to (1) above, characterized in that said
finely 15 pul verized pozzolan is silica base fine

povwder's havi e8! ki LSl S 000U EN @S 78086 of

hi gher and having a ogen 1on concentration |ying
in an acicdiredimegitan. the( Sl)nvﬁre:lglmut‘qhag acfenmﬂawbrqta]rect is

conposi ti ccording t ove
GRARTHIGATAE 5 1% He oo 0 SRR R s
classifigd, fl RglytRWY %rén@e& GRPRAlr dohpoBie ighout i ng
cenent nortar conp03|t|on according to any one of (1)

tapn()i silvov e, kelhrateat o isedtdbing ndiardsdi d diwafegr —reducing

furt er ntai.ns an_ e di n en [

Rk ATt o i o B e i s T vt
mafoasqt efdraed i d hatp ishitth r depiaiy inkg: cagedt ctcﬁnpxls,lng
cal ci um sul f oal um nate base expandlng agent haV|ng

31651%?,5 g emba IMmigr Tigi Rty et eind (B loppan sulfate,

Q¥4 SPTE SRS SOMROSI) s PRI 100 agenc

:ﬁmniammfﬁﬁrednﬁﬂngxqmmycdnhdxyﬂauanuaﬂauwatanﬂHﬂduﬁing

sul f onat e base ter-redu0|n age (7 The r.outin
SO B S oS (AH e Gy i i eregate

%%vﬁ%b'%od&@klﬁngﬁfI§hﬁkﬁQﬁ9rbée%rQMteEurther
contalnlng a _shrinkage-reducing agent. (8) The
groutirg) cenré’hte mw&nn@om@mm S tagc S1oFIPeS ittd Cany

%%%o%fd ! I'?Zg %vaee %ré\atraacccte%zze%gj Y l'gatlhf" Mfinely

taini afo mngs ance rOUtI

@ﬁﬂﬁ@&l@@ﬁt@bﬂzwnaﬂﬂﬂs(HllﬁmﬁﬁkmenfﬂnbEqudﬁus(ﬁa%ﬂﬁg a
to _(8) abaove, characterized b further cont |n|n
ﬂé&@g@t¢l| Qqﬂigﬂﬁﬂﬁf 90% or higher and havi

hydrogen ion concentration lying in an acidic region.

(3) The grouting cement mortar composition
according to (1) or (2) above, characterized in that said
cement contains classified, finely pulverized cement.

(4) The grouting cement mortarAcomposition
according to any one of (1) to (3) above, characterized in
that said binder further contains an expanding agent.

(5) The grouting cement mortar composition
according to (4) above, characterized in that said
expanding agent is a calcium sulfoaluminate base expanding
agent having a Blaine’s wvalue of 4,000 cm?/g or greater.

(6) The grouting cement mortar composition
according to any one of (1) to (5) above, characterized in
that said water-reducing agent further contains a melamine
sulfonate base water-reducing agent.

(7) The grouting cement mortar composition
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(10) A grout nortar wherein the grouting cenment 10

nortar conposition according to any one of (1) to (9)

above is kneaded with water. (11) The grout nortar
according to (10) above, wherein water is used in an
amount of 31 to 36 parts per 100 parts of the binder.

15 ADVANTAGES OF THE | NVENTI ON By the use of the

i nventive grout conposition, it is possible to

provi de grout nortar that,.gets l,d _of good, .flujdit.y,
RS R e A0h g o (Mo 2ad2d AT nehe rp e thed by

WatrReulr @lowitRd nfiinge at ¢ hbliesdigey reusagicegatanan, and.
is capable of preventing cracking due to a decreased
shrinkd§é onTHeyPREUtBEST CREBETORCEARRYFREBPOSTLFAE

| Seit nventien LpRew explaitedidld b
é?gg lﬁ§n§?h§%§uﬁﬁ§égﬁgﬁﬁ2rﬁﬁéé gtgted, t he "parts"l Y
dndthdr usedaihdneg @ doandinvesubstantess basis. In the

inventign, water i s kneaded mﬁ%h thE routing.,30
cenent (rtor t af "E€ofpBYFE18n “ERGE “cBRP Fgego@gﬁgﬁF}OB
Lapbdaiiar denibng agentbr finely pehverszed rRezzAldRriZed by

setting “retardér, a water-reducing agent and a heavy
Weirgher- cbntaggriegate vasdosay Yophicaealsiiylda@ d&dpandi ng

camont (79) 7 Bat R CslneLahodnang y £ he" BrbuR hyCELRE:

Mbg€easi EymbBeheashngcagedtingThe eerevheusdd (ereo f(@)
i nstance, 1ncludes various 5 Portland cenents such as
abPifal 1shikgradsad yisbr ¥AgeHK- | ow heat, and nmedi um

heat Poi|andnceEpls g8 pell JasoRauAst eo g0YChBobupe

cenent : e So-c ecocenent. In the invention,
fthaekynpubveri zeducernenn mmay abeuntsed 34r ta P& pagfts per

h nt. -F finel [
308 ggggstof % etB?ndgré y pulverized

ADVANTAGES OF THE INVENTION
By the use of the inventive grout composition, it is
possible to provide grout mortar that gets hold of good
fluidity, has high strength and an increased robustness
without giving rise to bleeding or segregation, and is
capable of preventing cracking due to a decreased

shrinkage on drying.

BEST MODE OF CARRYING OUT THE INVENTION
The present invention is now explained at great
lengths.
Unless otherwise stated, the “parts” and “%” used

herein are given on a mass basis.

In the invention, water is kneaded with the grouting
cement mortar composition that comprises cement, a rapid-
hardening agent, finely pulverized pozzolan, a setting

retarder, a water-reducing agent and a heavy weight
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10 cenent, normal Portland cenent may be pul verized to
a particle size of 20 gmor |less and then classified
to a particle size of 10 mor less. The finely

pul veri zed cenent may be used in an anount of 5 parts
or |less per 100 parts of the binder (cenent,

rapi d- hardening material, 15 finely pulverized
pozzol an and expanding agent). As that anmount grows
greffrefgattamda part Sptilortausesart ke fd@ety ayediol & ng
back bl eeding to get saturated and is often
d@@Fﬂﬂ%ﬁgﬁ“Hﬂ9QQHHQﬂa9ﬁHtThéMﬂﬂﬁxmnu%Wﬁnﬁaﬁylﬂﬁmaﬂuﬂ a
u rei ri.s 0 Ci al.um naosi.licate
gl%gg S qgl d S(rgl z?l%%rg&r%es %l%fdat% e .VQ“%%) Scalici) ﬁraelalfrﬁr]iﬂcr{ofﬂein&at e

gl ass uSed hementhauskd hptef eral ¥ nkaweca,CAmMRASIdEIsORarious
regi on de up of 60 to 30% of CaQ. 20 to 60% of

A%%é@lﬁﬁ 5§35 o NSRG2 NOFRG L e SPEESAn) Y5 5 trengidde, low

05e§%§la§9 h@d@g%’ﬁgaél%g§t§%%d1%eh%n%§ %é%h%ﬁlSE%Z@ waste
As CaO of 60%

is short of 30% or Al1203 iS I h excess
i tergcdet tymentahent : r &pied sbacddiieng ecapabichitt.y, and
as CaO is |n excess, of GO%ﬁor A1203 is.short of 20%
on the ggnkggr§?VFPté885e LPRdYaRbaNESEEederEPRgtetay Do

WikBd ﬁokaégﬁaéﬁnéﬁttﬁé tbRepelti Agrrehar fehe 8dded véSi zed
Si02 is 30 short of 5% any increase in |long-term

sEPBAGEh Nermel PexpéendbFemeatdmay be pglwﬁréxedfsooﬁ
9 he. t , _there is a dr of e ahilit
2 Sk oS R rpEreY pmrgin et gndigRef: phaSesing Yo

t0 produce’|

resctaeesi  zEobrt e GRl §F umesal UNOSi{ A LA &8I ASS| zeq
Loed here. aaick Iirrpﬁr?CaO), sTaked  Iine %}Cg)(% e
| erRStoriea Y Cae0syedr inhan| akeuntyobeSupedtsf or thesCaér 100

rial; ] N ite, diaspare, .5 fel dspar
RS RS ReeBRE | SoofhaRRRbR: Byl Eset,

N et 1 al pu bnele 52 dl cpo sanlian WehtieegpahBingi abOABEEOUSs that
earth or the |like my be used for the SI Q2 base
STl 9T IR ARV aan A1 283 tandi i 6aupagethe effect on

P e ) ke bR &ARY £ 0ugthek,atr3r Qi VERGPE OPGELLAN.
and then nelted
detrimental to fluidity.

The rapid-hardening material used herein comprises
calcium aluminosilicate glass and calcium sulfate.

The calcium aluminosilicate glass used here should
preferably have a composition region made up of 60 to 30%
of CaO, 20 to 60% of Al,0s and 5 to 25% of $i0,, and
especially 55 to 30% of CaO, 30 to 60% of Al,0; and 10 to
25% of S5i0,. As CaO is short of 30% or Al,03 is in excéss
of 60%, it is detrimental to rapid-hardening capability,
and as CaO is in excess of 60% or Al,0s is short of 20%,
on the contrary, it causes instantaneous setting even with
a large amount of the setting retarder added. As SiO, is |
short of 5%, any increase in long-term strength is not

expectable, and as it is in excess of 25%, on the contrary,

there is a drop of the ability to produce initial strength.
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10 directly in an electric nelting furnace or
hi gh-frequency furnace, followed by bl ow ng out the
ensuing nmelt with conpressed air or high-pressure
water, or casting it in water. Aternatively, the raw
materials may be nolten and quenched in a rotary
kiln. 15 In view of a problemwith the ability to
produce strength, the particle size of cal cium
alumnosilicate glass is preferably at |east 3, Q00
cn@/ g, ReABTHBRE tpr Eh&r ZBMy Materdadt £9T0 ecﬁ@iﬁlpﬁ

-t h l.aine' lue,.. At | ,
B A S oss B e 3 20 Tros of the aniri &y ke
tlampr qdac¢oHst Y Engt hme FoonehéCe@de) umm stitd at ke trkay éog¢ sused

t he nmention of anhydrqus gypsum_ _hem_hydrate sum
g§pstffol-ath aISFk@F¥eMia§H ﬁﬂym&é‘ausgéuéﬁl&% éia %ﬁ)%re'
%_%'I’B'SBQE',OEJLQ%{ HWO 8k MR ma$f phesed FRf erenee 08 base

given to anhydrous gypsumin view 25 of the ability
metprodliceastr eagtika sand, ewhdftet lvarabi | idip togasesdigcearth

str th, the_ particl ize of ICi u Ny
Bfegggagﬁ§eapape§§tus@%ogﬁrc&%Fg%%gﬁdggégeh%?éﬁéégbly

5, 000 ¢RHB/ gbbhet eas, 0R1,0he Blaigid,sbeslkuaathrikéss are
than 3,000 cnk/g, there may 30 possibly be a drop of
bhendbfl| fegetbepr 88ude IdVEEN HERP O CRmp GRC dherhaelted
8%&8%83&59hféhegﬂé%@rh% Rghenablei rnaledl @ X194 ParthrEquency
per parts of calciumalumnosilicate - 7 gl ass.
Aurhess,t iah16@epdablysbabd iay gueattde emsuih§0 meddr g th

~there ma ossibly be a drop of th

é pos h 3 ability to. e d
GPERGEES L engt AY PRANARBGACUGE PRE S apid. FrdeRtd® "
materi al p padedat sve by preher ablymQt £0i 20spaklysbenmdfBen and
parts of the binder.” At less than 9 parts, there may
gossiheg be a dpbprof kiR&e- ability to produce

strength, _and r han, 25 rts,: 7l f

get o shtur PR Bt e BPbELeb Bl fer e gy 58 BEBguce
bBerenyshf Othe particle size of calcium aluminosilicate

‘glass is preferably at least 3,000 cm?/g, and more

preferably at least 5,000 cm?/g in terms of the Blaine’s
value. At less than 3,000 cm?/g, there may possibly be a
drop of the ability to produce strength.

For the calcium sulfate, there is the mention of
anhydrous gypsum, hemihydrate gypsum, gypsum or the like,
which may be used alone or in combination of two or more.
Of these, preference is given to anhydrous gypsum in view
of the ability to produce strength.

In view of the ability to produce strength, the
particle size of calcium sulfate is preferably at least
3,000 cmz/g, and more preferably 5,000 cm?/g in terms of
the Blaine’s value. At less than 3,000 cm?/g, there may
possibly be a drop of the ability to produce strength.

The amount of the calcium sulfate used is preferably

50 to 150 parts per 100 parts of calcium aluminosilicate
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10 produce good fluidity and strength at | ow water
ratios in particular, and for that, preference is
given to a silica base fine powder having a silicon
di oxi de (Si 02) content of at |east 90% and a hydrogen
ion concentration lying in an acidic region. 15 For

i nstance, the silica base fine powders nay be

prepared by adjusting heat treatnment conditions for

t aw. L.a nd nk .ng e .coll L.an
s AP e Ep s e Ba R BBy o st o Rare s 40
fdare povdee ofay medsadidbloy did icadray eofoxitd zdel ity to
flames, or fine powders 20 of the silica base raw
PRI sirenddit-ed in high- tenperature flanes.

Al ternatjeVelnbuntth@yr M he PIeRa Rty ity eledriLalddbed is

melting zircon sand in an électric furnace and
coldfeotaliy % te Afclpargorin HOQ igestS olff ded ynder. At

| assi ficatjon. .25 The ampunt of the fine powders of
;@ffoltg‘r?nusgeé’a?rsts’prt@feé:reaﬁrfa&y éxfsos%?yp T saoiapfdofb(?fo the
RS t§f th@AINMR stAlendtess dritbm®d qi@dtsr dlah 25 parts,
insufficient strength is produced, or there is none

Gft st Ied fealtl dedar i99g Vet ., which may otherw se

| ncr easg | %?L‘i’l%.l&” KNSR Ny Qi fﬂ‘a%i LI t)(‘% 30 jabtaj n
good flurdity 1 Y gi ven anount of water. At greater
thadute paods flifielieff ecid et fdnguh tat detws wasatmrnatteidys in
often leading to a drop of the ability to 8 r.oduce

BEFEAGHUH2 N0 2p&r Giodultdir i TSRS GS SshfosEd! &P thetlica
XRANG NG IR #awWSed sheriai: GRNeTRId L ORIGI @bhyent
avai |l abl e "products may be used, i ncluding cal cium

ol bdalleaistatd ss apase dysedieny irpmt erdralentg@ltgiammlying in
alum nof.errite base expanding material, and |inme base
S?pgﬁ&i § rateridl . The anount of the expandi ng

mat eri gbrusedthace,i sher efiernabl yabd Fimepaidweidas MY be
parts of the binder. At less than 1 part, the effect
@ﬁ@p@g@@iﬁg §ﬁgp§ﬁ&@@ begdn treatment conditions for the

raw materials and keeping the collection temperature at
550°C or higher in a process wherein fine powders of
metallic silicon are oxidized in flames, or fine powders
of the silica base raw material are melted in high-
temperature flames. Alternatively, they may be prepared
by electrically melting zircon sand in an electric furnace
and collecting it a cyclone or the like, followed by
classification.

The amount of the fine powders of pozzolan used is
preferably 5 to 15 parts in 100 parts of the binder. At
less than 5 parts, only insufficient strength is produced,
or there is none of the ball bearing effect, which may
otherwise increase loads on kneading, often failing to
obtain good fluidity in a given amount of water. At
greater than 15 parts, the effect on fluidity gets
saturated, often leading to a drop of the ability to
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10 gets tenuous, and at greater than 5 parts, not only
is there the effect on reducing shrinkage unexpect ed,
but there nay al so be a drop of conpressive strength.
The setting retarder used here is to adjust the
setting hardening of rapid hardening nortar, and
contains 15 organic acids and al kal i ne netal
carbonates whi ch nay be wused alone or in conbination
0 nore he organi c acid, for instance,
Hﬁﬂqﬁ% ous) citric acrd tartaric acid,

oxycar m@(xialrctlwlda Sued tas i gl li@rijnq:oaxéCUSertHeheaxpanding
like or alkaline metal salts thereof. 20 The anpunt. of

{196 Srigen iU Sak iN@ Tis e P aNe TP IGME R ia ty a7 &t 12k
’fﬁrodju ?nratys gf tsjea bi;ndar 4 #lg |ceaslscltd?@rbkpltﬂoa19ﬁﬁnate

I'S o ten-i npossi bl'e to contro the hardening tine,
mmianEgpamﬂuﬂgtﬁmﬂeﬂl&l4xﬂakq1uMKakumrnqﬁdnmn¢£(h&ﬁﬁ

of the ability produce strength. 25 The carbonate
SO raArs. | PO it SERANHEY Ot omit e

such a%h%'%ﬁbﬁﬁEC%EbQ%%t%xﬁﬁﬂﬁﬁﬁﬁ rddanat e 8 here is
pot assi um car bonat e, bicarbonates such as sodi um
biredctretrdtye larkd éolp@sttrSumrbll@a} kﬁm’raitse ofTH @arRidiier of At

he carbonate of a
S STTER Y Balrt e o0 tpat SRty [ BIARY often
bess ttléarhou@ 3 apar 2%, gtr’fé%t@‘rf eﬁtarﬂrﬁ et i noptt henly is

ability to produce strength after hardening is Q$t
shear &hgeetdlCs, oalnéreaﬂﬁlcwg FEAER Goh AR but

ttla%trl a;m%gtf L4 eR Bt A0 Qf, te c AR dh Je éHfEH%j?rfh

ini rengt The sﬁrlnkage reduci ng agent~ used
here i $heosemitiingi zethreleshnissidage ren igr yiongdjfusgy dute

nortar after, 5 hard n|n her m ni_m t he
SEEGFPQn%Qrgpnépgcﬁlné' 6%%8ﬁ§% %¥H?ndnﬁ%r?on%alns
bh}eaalie akage- %%@U(all%lfigl%nﬁnetlai Q@Wdﬁilwﬂmwfmaam be
al kyl ene oxi de adduct of |ower al cohols represented

by cROBAQNRHOWh éfe CRId Nk 1@k AL grouPr MASg 4 to 6
Carbonngog§ga§l a8”8,°%&fmlﬂghdn®é, includes (anhydrous)

citric acid, tartaric acid, oxycarboxylic acids such as
gluconic acids or the like or alkaline metal salts thereof.
The amount of the organic acid used is preferably 0.1 to
0.3 parts per 100 parts of the binder. At less than 0.1
part, it is often impossible to control the hardening time,
and at greater than 0.3 parts, there is often a drop of
the ability to produce strength.

The carbonate of alkaline metals, for instance,
includes carbonates such as lithium carbonate, sodium
carbonate and potassium carbonate, bicarbonates such as
sodium bicarbonate and potassium bicarbonate. The amount
of the carbonate of alkaline metals used is preferably 0.3
to 0.8 parts per 100 parts of the binder. At less than
0.3 parts, the effect on promoting the ability to produce

strength after hardening is not often expectable, and at
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10 al kyl ene groups having 2 to 3 carbon atons, and n
is an integer of 1 to 10, or a pol yoxyal kyl ene

derivative or the 1like
formul a: X{ O AO nR} m whe

represented by the general
re Xis a residue of a

conpound having 2 to 8 hydrogen groups, AOIis an

oxyal kyl ene group havi ng
a hydrogen atom a hydro
CH bone At %9 sag%ﬁfé’é,
at ons

and mi1s I nte

2 to 18 carbon atons, R 15 is
carbon group having 1 to 18

hayi t o
SOuE, "\ 985 2 BB e

eﬁbikﬁﬁy td prmod¥eof ithiata bxytatdydeme group i s an

e

oxyet hyl ene group. The ampunt of th .
St | NKAEE Rt S SRL Gt 198N DR ETRRFERI I 153 to
S Rerdis e K0 Padds Hf dheibyndergrodt héscat hafrer

1.3 parts, the effect” on

reduci ng shrinkage on drying

dfamdegets tEmucisy minintzreatlee eohanrgegce pafteracking.

there is often drop of
s %ﬂﬁﬁWQOQﬁﬁ%rfi

t.he biIitghgonggodu

e, .
he Wt -E?ae%%c?ﬁgt%%ent KT Tntr T dREngragent

dil 5 RIS Sk d GENERty a6l eNt4 appl dige ab%idansdaecKSof Nlower

favor of inproving fl ui

QeI lenl 1prasfted Y (R

dity and augnmenting strength,
ARt omfidre cinbendat @kkypt group

' f n t o)
TR R (R AR I o0 IAR S 200 9 L0597 at
lefast] emepainmardb daptiate base vaterbordacomy, ageém is an
used here._ Such ter-reducing agents. are all. usable
R USSiRTe R ot Rhd The (A LRI HoKEY LT RS HAgkL vaGgre or the

WalR M RAEHIME R0 (HRY

ot her water-reduci'ng ag

&Ehé%%iif&kﬁ@ﬂ?!ﬂ@{?ﬁﬁowﬁﬁhn where
e

ents. The anpunt of

oliyic @ beeyiicatee dfase awmeound deaici hg ageat 8uBgdrpgen groups,

ref.erably 0. t.0 0, 3
AP s AR badeadonbr®

4138000 589 B0 e,

here i's an occas

wWhere hiyhie ogieremtfdryi & thydrodmtbabtatsgsl, hawitg at to 18

greater than 0.3 parts t
§E8GFPEFa oM So U it

here is an occasi on where
&qﬂqﬁ)QﬁV¥Qﬁ¢%é§%i%% carbon atoms,

shiergtik. s Wien dne me amde sulf.onal & basgat at least 60

wat er - reduci ng agent is

mol% of that oxyalkylene group is an oxyethylene group.

The amount of the

shrinkage-reducing agent used is

preferably 1.3 to 3.8 parts per 100 parts of the binder.

At less than 1.3 parts,

the effect on reducing shrinkage

on drying often gets tenuous, and at greater than 3.8

parts, there is often a

strength.

drop of the ability to produce

The water-reducing agent has functions of dispersing

cement and entrapping air, and works in favor of improving

fluidity and augmenting

strength. Specifically, there is

the mention of condensates of melamine sulfonates and

condensates of polycarboxylates. To achieve the given

fluidity, at least a polycarboxylate base water-reducing

agent is used here. Such water-reducing agents are all

usable in powdery form,

and the polycarboxylate base

- 10 -
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10 al so sued, it is applied in an anount of preferably
0.13 to 0.4 parts, and nore preferably about 0.25

parts. The foam ng substance used here is not

specifically Ilimted. The foam ng substance generates
gases after kneaded with water. This action ensures

that grout nortar 15 is prevented from sinking,

thereby nmaking it integral with structures. For

instance, there is the nmention of nmetal powders, and
peartosdl vee dnrt ierd @AgentParay g ais st eflereERl pat 1Qp ekt gother

%alggln_bgn&ogﬁe sa&é\kgse. however that it is preferable

t'o use ‘alumn ers surface treated with 20
veget alite Ginlcintmoterale q@idis;cateatylatacih oy Wdteer-

i ke, A because the surfaces_of alum nu owders are
HEEEPDIagento Lb%ﬁcailz%tmﬁ{e%ﬁmliae%ﬂeg‘sfgo .V}ﬂ parts per

reprtiMidy HanLoyeiRd-  Wakh 138 0Xindinz ed 1803 RG, there

i
anoué% of the foam ng substance used is 25 preferably
OL0GEB daza® 00 wiartess ey diCpartsidifty hes éthdertamed,

| ess than 0.001 arts, there is an occasi on where

B AT Toa s b1 B (56 4/ y 19 el S Ao o where
HRMLYa it BQA4A RANS a AR d B HPEesasi e shesegth.
the anmount of expansion is very large with a drop of
dtheengthte M@0 aMHaey i sEdsinats asadiHe ay@tudsng gigent 1s

adj ust_ t Vi scosity .ofy nortar,.  and no '
Iai(irﬁ astulegjﬁ il\éc Sllsnpa(%%l h1 :aq’geanera q]yogggn%ef%%]@ 0.13
awid.ablpa rangs aarce morkl presfabl FarbouistGuze, pdiies e

is the nmention of nethyl cellul , b thyl. _.
cel | ul §&e, fﬁ@%@nﬁu%% ,useﬁfgﬁf%r&c ;a/‘l{% Dot gpeifigally

5994 or 6ALCENANI ALt suBRYanke! Yehbyhere ouisde. FrEhe

r
amount of the viscosity-i1ncreasing agent used is
pnefeaieablwi th, 0@t 0T004 pattonpensugespihes gfrouie mortar

R S R Y e
tshamtct®r@@4 paptsintheneel, staBrecgasicor whereion of metal
.gowagfgx %;%P%éroxide materials. Particular preference is
given to.aluminum powders. Note however that it is
preferable to use aluminum powders surface treated with
vegetable dils, mineral oils, stearic acid or the like,
because the surfaces of aluminum powders are susceptible
to oxidization, and decrease in reactivity upon covered
with an oxidized coating.

The amount of the foaming substance used is
preferably 0.0013 to 0.004 parts per 100 parts of the
binder. At less than 0.0013 parts, there is an occasion
where the amount of expansion is very limited, and at
greater than 0.004 parts, there is an occasion where the
amount of expansion is very large with a drop of strength.

The viscosity-increasing agent is to adjust the

viscosity of mortar, and no particular limitation is

imposed on it: generally commercially available ones are

- 11 -
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10 The fine aggregate used here is a heavy wei ght
aggregate having a density of at least 3.0 g/cnB, for
i nstance, ferrochrome slag. The maxi num particle size
is preferably up to 5.0 mm The anmount of the fine
aggregate used is preferably 15 100 to 200 parts per
100 parts of the binder. At less than 100 parts,
there is an occasi on where the anount of shrinkage
grows |arge, and at greater than 200 parts, there is
arsaideasi Bnrwhessasceenghierer 16l Ghai Bgndieps of| Rethyl

i nvent.i on, defoqaners,..clay. mner S (12
R e e L A R
$R 18k crAY dedised niwgdiddiom tor tdel afuor esditd  and
ingredients in such a range as to be substantially
et Yt it &% the object of the invention. In

the invent iy n&h%nﬂféﬁgid%ké&?ﬁ%?—ﬂﬂ&ﬁéﬂéfﬁ@ agent used is

conposition having such materials bl ended together is
llgl@_ﬁetem_bdm 0 .\rﬁ;mlertd rt.c0 @F quetr treoear . 1 Nbtpaost sweyf gfhe
imtation e ampunt of t kneaded i s prefera

BTl 76 Phr t8550F He800pdPte EPoERe s Sorfidr Coaneq Thete

Ry iy &48Mtation f nnghl sediange addiefe @kdtseAnthan

occasi on where fluidity drops or segregation occurs,

and Wheretiss dmestcdsi am wetas ide WRTe 4y §loistidducEops -

streng drops as well., - I j nyv .Qn,..

parti CEI}P’% fI(iinr?i PRSP P aéieélrzert)egqhéov%1 ?{)génﬁpx “{eﬂ%ht

MRieldplts Hahangray dendtinged Rtatdrdastsil € ofcra , paotr
or the whole of them may be m xed beforehand.,

ARG Gfac Hieke® Charisy Sdidhn MREN RS LY QérGégg,eF%#&F is
l&e%%;f%hqél%lag )rl(lg);néct&t Io5t|\}ptgmm xers to omi mxers to

ype mxers to Nauta m xers. B
way of _T@m_mpio@nltutoﬁﬁdiheb)fm agfg Mo teaty s J'tshepreg/erably
'ﬂWFQLJ%Rmfigﬁﬁﬁ‘géﬁzﬂdeﬁgﬁéJ‘Jf”éHé”E%%éé&?X%&P&%%s
than 100 parts, there is an occasion where the amount of
shrinkage grows large, and at greater than 200 parts,
there is an occasion where strength or fluidity drops.

In the invention, defoamers, clay minerals such as
bentonite, anion exchangers such as hydrotalcite and so on
may be used in addition to the aforesaid ingredients in
such a range as to be substantially not detrimental to the
object of the invention.

In the invention, the grouting cement mortar
composition having such materials blended together is
kneaded with water into grout mortar.

Not by way of limitation, the amount of water
kneaded is preferably 31 to 36 parts per 100 parts of the
binder. When there is a deviation from this range, there
is an occasion where fluidity drops or segregation occurs,

and there is an occasion where the ability to produce

strength drops as well.

- 12 -
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10 Exanpl e 1 The rapid-hardening nmaterial set out in

Table 1 (the anount of cenent is obtained by

subtracting the anount of the rapid-hardening

material from@85 parts), 10 parts of 15 finely

pul veri zed pozzol an, 2.5 parts of an expandi ng

material and 2.5 parts of finely pulverized cenent

were contained in 100 parts of the bi nder . Che

hundr ed Ragé of the binder wer endi 75 1
parts of séPY?ﬂ&loPetBPdB?r ?C% par %methgn is placed
sbhi Rk@geor RUUCLAE AEEBLia@s25tBByPARYSHEf miREd at work
nmel am ne sul fonate base water-reduci ng agent, 0.2
pé#t@soprtheppéty@arbb%yWéPéeb9§ethamemaVebacmh§ed
aggggre 025 parts of the foam ng substance, 0.003

par vi scosity-increasing. agent and 150

parts pérthgxih@emaaggﬁésatevbmyokaoghomébngn@emagtbe used,
nmortar conposition, which 25 was then kneaded with 34
pEP¥siDFLaBcer L5PRgLALRLBA-BpEBAS RANBNRH xBEXPREQLO

gﬁQH%fH@itﬁ{xe%F'éogﬁOH%%QU$EQér%ﬁ§otﬁ§8ta”ﬁ§§8£§d for

its urdity, eeding ratio expansion ratio

and conpy essy vef séxangid. blbenoeshyteanref sativation, the
Tabl e 1. 30, Material s. Used nt Commer ci a

ot Wt #%?t+%n%0%eﬁéﬁ%abP%ﬁu%%tEEG?ﬁar%nﬁ%nE?t?Xi@Pl8F
3.15 g/cnB Rapi d- Hardeni ng Material: Cal ci um

al um nosilicate gl ass/anhydrous cal cium sul fate

bixamebe at 1/1 by mass and havi ng a density of 2.94

9ot g PRy erlzed poezolan: COMBL Al Alhdite 1 (ene
avai | abl'e sit |ca pro uc? orlg na

Zd @t mﬁ«p@i&nmglmwamed Mb eﬁuk&tr@@&eﬁg Oﬂh@ ahgbunt of
sﬁﬂg(ﬁggggrgggéenlng material from 85 parts), 10 parts of
finely pulverized pozzolan, 2.5 parts of an expanding
material and 2.5 parts of finely pulverized cement were
contained in 100 parts of the binder. One hundred parts
of the binder were blended with 0.75 parts of the setting
retarder, 2.5 parts of the shrinkage-reducing agent, 0.25
parts of the melamine sulfonate base water-reducing agent,
0.2 parts of the polycarboxylate base water-reducing agent,
0.0025 parts of the foaming substance, 0.003 parts of the
viscosity-increasing agent and 150 parts of the fine
aggregate into a grouting cement mortar composition, which
was then kneaded with 34 parts of water using a high-speed
hand mixer into grout mortar. This grout mortar was then
measured for its fluidity, bleeding ratio, volume |
expansion ratio and compressive strength. The results are

set out in Table 1.

Materials Used:

Cement:

Commercial normal Portland cement product having a density

- 13 -
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10 Finely pulverized cenent: Pulverized and classified
normal Portland cenent having a nean particle size of
10 pm Setting retarder: 25% (Anhydrous) citric acid,
75% pot assi um car bonate 15 Shrinkage-reduci ng agent:
Commerci al shrinkage reduci ng agent based on

pol yal kyl ene gl ycol Water-reducing agent: A:
Commerci al water-reduci ng agent based on nelam ne 20

sul_fqnate B: omrercial water-reduci ng agent based
pSFygaﬁEOQ?the Foam ng agent: Commercial metallic

akyplauULPEWHehy Mase@siliy-increasing agent: 25
Commer ci al viscosity-increasing agent based on mnet hyl
cEklgiomeakinénaggilegate: Jkessdehhyteogisagahaiungsalfate

TR L 18 Ry U g SBABERY 08 o0 v

["ui unnel” & ux “val ue

nmeasdnedpacteerdiz8g pozzoldn:the Japan Society of Cvil
Engi neers Standards (JSCE-F541- 1999) "Fluidity _
TestPAgChet hgdarai LEPLPed ikBFRaf e BrREYhgORAEEHATLING

Begdi ng ;peasured according to the Japan Society
5 o? C?vfpgéﬁgineers St andar ds ( JSCE- F542-1999) :

"Bkpedihgg Ratepiahd Expansion Ratio Testing Method
for Filled Mortars". Length ange: .According to the
MphAE 5 BE§o01 O G2 F G AdeFeataninate

Finely pulverized cement:

Pulverized and classified normal Portland cement having a
mean particle size of 10 um

Setting retarder:

25% (Anhydrous) citric acid, 75% potassium carbonate
Shrinkage-reducing agent:

Commercial shrinkage reducing agent based on polyalkylene
glycol

Water-reducing agent:

A: Commercial water-reducing agent based on melamine
sulfonate

B: Commercial water-reducing agent based polycarboxylate
Foaming agent:

Commercial metallic aluminum powder

Viscosity-increasing agent:

Commercial viscosity-increasing agent based on methyl
cellulose

Fine aggregate:

Ferrochrome slag having a density of 3.20 g/cm’®, under 4
mm.

Measuring Methods

Fluidity:

Ji14 funnel efflux values were measured according to

- 14 -
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10 Standards (JSCE-F542-1999) "Expansion Testing

Met hod for Expanding Material by Mirtar"”, grout

nortar was poured in a formin a constant-tenperature
and constant-humdity roomof 20C and 80% RH, and one
day after the pouring the grout nortar was neasured
for length change. Then, the 15 grout nortar was aged
in water for seven days, after which it was aged in a

constant-tenperature and constant- hum dity room
26 angP8DP R EBY Pénaf-ﬁléhgﬁgéneﬁéaséﬁéﬁéﬁrdsvéﬁéﬁﬁ F541-

G PP g neer & SBAAATde” ( I7 A B2052 116%) PGt £k ne

Engl neers” Stan I"eedi ng
Raleedand Expansion Ratio Testing Met hod for Filled
Mortars” %rout nortar was ure

const ant:¢ ﬂb%?aYﬁ?é“%%ﬂuﬁﬁﬂs?%ﬂ?rdhﬁﬂ1B?t?g%ogﬁP%? Society

20€ @D‘Ql§O%Elt1@e£§k§t§§§§Hﬁ§”‘?@§§EOP§422§9d§)’ aéisédlng
the pouring. Conpressive Strength: According t

J&@%\h@ Soiedl b ypats Byi RaEhgi Reet sng Manbaddsor Fllled

5%% Al-1999) "Conpressive Strength Testing Method
for ed Mortars", grout nortar was poured in a 30
fosmgt @hLofnst ant -t enperature and constant-hum dity
room of 20C and 80%RH to neasure 6-hour strength
(Tabl e ASCAFHDE oD ridsdi PR rev ot vfoDeCHays ppgineers

h 5\\ i

o Sent Ry o0 RS, B (et Ehod fox
EBepmrn dvieTg Miﬂekﬂﬁlmpfﬂm@rﬁay’F%@t@uEmmansannwabbpoured in

0. 155 e G SR A e begn g At agmidity
room of 20°C and 80% RH, and one day after the pouring the
grout mortar was measured for length change. Then, the
grout mortar was aged in water for seven days, after which
it was aged in a constant-temperature and constant-
humidity room of 20C and 80% RH for length change
measurement.

Volume Expansion Ratio:

According to the Japan Society of Civil Engineers
Standards (JISA-6202-1197) “Bleeding Ratio and Expansion
Ratio Testing Method for Filled Mortars”, grout mortar was
poured in a form in a constant-temperature and constant-
humidity room of 20°C and 80%RH to take measurements one
day after the pouring.

Compressive Strength:

According to the Japan Society of Civil Engineers
Standards (JSCE-G541-1999) “Compressive Stréngth Testing
Method for Filled Mortars”, grout mortar was poured in a
form in a constant-temperature and constant-humidity room
of 20C and 80%RH to measure 6-hour strength (Table 1) and

compressive strength of 28 days old material that was aged

- 15 -



1-4 15 7.8 0.0 +0.45 1-5 18 7.4 0.0 +0.48 1-6 21 7.2
0.0 +0.49 1-7 25 7.0 0.0 +0.50 Conpressive
Experinent Strength of No. 6-Hour O d Remarks

Material (N mR) 1-1 - Conparative 1-2 3.5 Inventive
1-3 4.8 Inventive 1-4 7.2 Inventive 1-5 10.2
Inventive 1-6 14.2 Inventive 1 7 16.5 Inventive 5 -
Coul d not be neasured From Table 1 it is found that
the inventive grout nortars containing the
raﬁ?dwﬁ%ﬁ@eﬁﬁﬁ%)ﬁgéﬁteﬁa@éegdéﬁ wehgi bBiyty, are free of
bl eedi ng, show | ow shrinkage and 10 have hi gh
conpressive strength (Experinment Nos. 1-2 to 1- 7),
whereas the conparative groutaymy tiar contai ni ng none

of the rapid-hardening agent decreases in terns of the
ability|to produce stﬁ@ﬁﬁ¢r(E>per|nent M% g L5 volume
16 Exappkeeziwestt| Herdendnger & lpriapiarec ae& sl §ansion
as in Exanpie 1 wijtMdterisdiceptiedhat 18 Ea o fio (%)
the rap| d- hardening agemtsand|the finely pulverize °
pozzol an seﬁ,qyt 5|in Tagle 2 weregcgntailnedgip 100 +0.47
arts of—th inucl. The—resutts—are—also——set—outin

'Fl)'able 2l Ta 9 §.2 0.0 %0.45

1-3 12 8.5 0.0 +0.45

1-4 15 7.8 0.0 +0.45

1-5 18 1.4 0.0 +0.48

1-6 21 7.2 0.0 +0.49

1-7 25 7.0 0.0 +0.50

Compressive .
Experiment Strength of
NG . 6~Hour 0Old Remarks
Material
(N/mm?)

1-1 - Comparative

1-2 3.5 Inventive

1-3 4.8 Inventive

1-4 7.2 Inventive

1-5 10.2 Inventive

1-6 14.2 Inventive

1-7 16.5 Inventive

Could not be measured

From Table 1 it is found that the inventive grout
mortars containing the rapid-hardening agent have good
fluidity, are free of bleeding, show low shrinkage and
have high compressive strength (Experiment Nos. 1-2 to 1-
7), whereas the comparative grout mortar containing none
of the rapid-hardening agent decreases in terms of the

ability to produce strength (Experiment No. 1-1).

- 1l -
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15

20

Fi nely Bl eeding Volunme Experinment Pulverized Fluidity

Rati o Expansion No. Pozzolan (sec.) (parts) (-) Ratio

(o) 2-10- 0.05+0.30 2-259.80.0 +0.32 1-5 10

7.4 0.0 +0.48 2-3 15 6.2 0.0 +0.54 Conpressive

Experinment Strength of No. 28-day O d Remarks

Material (N mR) 2-1 65.8 Conparative 2-2 64.4

Inventive 1-5 64.8 Inventive 2-3 64.5 Inventive 10

- Could not be neasured From Table 2, it is found that

theamplentive grout nortars containing the finely

pul veri | y ee_o

Bl cedi 1o avart o 15 EfParagc andreRgfred %8s Oln

cmmmﬁp56|yewstmeﬂ@éheﬁ&ﬁpetbﬂEﬂhahb$8 pdrPs df5thadrapid-
whereas the conparative_grout nortar containing

Hﬁ%%d%@l?%eag?%%l%“%H€Q%rf%%%lﬁo@%%V%ﬁlZ%@cP%éé%éaPnset out

firwrﬁléksye (Experd negt - Non e 8- }9, 160 paidds E¥aPRLesBnder. The
Gout nortars were prepared and neasured as I n

Exaspl s lang thl shesecept i om Thlate18. parts of the

rapi d- hardening material were contained in 100 parts

of the 5 binder, and the setting retarder set out in

Table 3 was added to 100 pardis ofy the binder. The

resulty are éISO Flne}y o Bleeding Volume
Experiment | Pulverized | Fluidity . .
Ratio Expansion
No. Pozzolan (sec.) (%) Ratio (%)
(parts)
2-1 0 - 0.05 +0.30
2-2 5 9.8 0.0 +0.32
1-5 10 7.4 0.0 +0.48
2-3 15 6.2 0.0 +0.54
Compressive
Experiment Strength of
No. 28—day‘Old Remarks
Material
(N/mm?)
2-1 65.8 Comparative
2-2 64.4 Inventive
1-5 64.8 Inventive
2-3 64.5 Inventive

— Could not be measured

From Table 2, it is found that the invenﬁive grout
mortars containing the finely pulverized pozzolan have
good fluidity, are free of bleeding, and have low
shrinkage and high compressive strength (Experiment Nos.
2-2, 1-5 and 2-3), whereas the comparative grout mortar
containing none of the finely pulverized pozzolan

decreases in fluidity (Experiment No. 2-1).

- 17 -



10

15

set out in Table 3. Table 3 Experinent Setting
Fluidity Bleeding Setting Retarder Ratio Tinme No.
(parts) (sec.) (%9 (mn.) 3-10.37 7.8 0.0 30 3-2
0.50 7.5 0.0 41 3-30.63 7.8 0.055 1-50.75 7.4 0.0
58 3-4 0.88 7.2 0.0 115 10 Conpressive Experinent
Strength of No. 6-Hour O d Remarks Material (N mR)
3-1 16.2 Inventive 3-2 14.5 Inventive 3-3 14.2
Inventive 1-5 10.2 Inventive 3-4 8.4 Inventive From
TabérepBe Bt is found that the inventive grout nortars
with th settlng%retarder added t n1have

od .
f1ui di t§EO%r 9T ERT Bf VB R AT R R daﬂgv%e%SSU| abf e*15

S@iémﬁgetln@l@ﬁdtﬁéggxé@ﬁﬂiéﬁstMgtSlBepgkhs oExanpl eagid-
Gout nortars were prepared and neasured as in

Exan®¢@iqgwm@heth@leW@éﬁt¢@ﬂt@ha@d18npé993pértﬁh@f the

n e n n 0
3041y AE L0 TR T oL mopenta e £2610C, o
seddedittd nLdabpert4 wastiaddetntior 100rpartsswitd here also

bi nder. The results are also set out in Table 4.
set out in Table 3.

Table 3
Experiment éiijﬁggi Fluidity Biiiii?g Si;ﬁ;;g
No. - (sec.) o \
{parts) (%) (min.)
3-1 0.37 7.8 0.0 30
3-2 0.50 7.5 0.0 41
3-3 0.63 7.8 0.0 55
1-5 0.75 7.4 0.0 58
3-4 0.88 7.2 0.0 115
Compressive
Experiment Strength of
No. 6-Hour 01d Remarks
Material
(N/mm?)
3-1 16.2 Inventive
3-2 14.5 Inventive
3-3 14.2 Inventive
1-5 10.2 Inventive
3-4 8.4 Inventive

From Table 3, it is found that the inventive grout
mortars with the setting retarder added to them have good
fluidity, are free of bleeding, and have a suitable

setting time and high compressive strength.
Example 4

Grout mortars were prepared and measured as in

Example 1 with the exception that 18 parts of the rapid-

- 18 -



10

15

5 Tabl e 4 Shrinkage- Bl eeding Length Experinent
Reducing Fluidity Rati o Change No. Agent (sec.) s
Ratio (X (parts) ( 0) 10-6) 4-1 0 9.8 0.0 -200 4-2

1.3 9.20.0-50 1-52.57.40.0+30 4-33.86.20.0

+74 Conpressive Experinent Volune Strength of
Expansion 28-Day O d Remarks No. Ratio (% Materi al
(Nme) 4-1 +0.30 70.2 Inventive 4-2 +0.32 69.4
Inventive 1-5 +0.48 64.8 Inventive 4-3 +0.54 60.5

| heedenveg Thetéehgl hwehangentainedwas LAe paktie of the

JPERATE0 A MREshr 6l BSIPRE CRAMRP oR 4oL ReT nBLT Th Table

except i saddéhato 180paphst of ot heheapildehar dBd Nesults are
material were contained in 100 parts of the 15 binder,
anbs0. 98t prvt b2 RePadi Ae sul fonate base water-

reduci ng agent and the pol ycarboxyl ate base

wat er -reduci ng agent set out in Table 5 were added to
100 parts of the binder. Thaeleesults are al so set out

in Table 5—19  Table -5

' Shrinkgge— o Bleeding Length
Experiment | Reducing Fluidity . Change
No. Agent (sec.) R?E;O Ratio (X
(parts) ° 10_%
4-1 0 9.8 0.0 -200
4-2 1.3 9.2 0.0 -50
1-5 2.5 7.4 0.0 +30
4-3 3.8 6.2 0.0 +74
Compressive
Experiment Volume Strength of
No. Expansion 28—Day‘Old Remarks
Ratio (%) Material
(N/mm?)
4-1 +0.30 70.2 Inventive
4-2 +0.32 69.4 Inventive
1-5 +0.48 64.8 Inventive
4-3 +0.54 60.5 Inventive
The length change ratio was the value of 28-day old
material.
Example 5

Grout mortars were prepared and measured as in
Example 1 with the exception that 18 parts of the rapid-
hardening material were contained in 100 parts of the
binder, and 0.25 part of melamine sulfonate base water-
reducing agent and the polycarboxylate base water-reducing
agent set out in Table 5 were added to 100 parts of the

binder. The results are also set out in Table 5.
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Water- Bleeding Experinment Reducing Fluidity Ratio
No. Agent (sec.) (o) (parts) 5-1 0 - 0.0 5-2 0.13
9.4 0.0 5-30.158.6 0.0 1-50.20 7.4 0.0 5-4 0.25
6.9 0.0 5-50.30 6.2 0.0 Conpressive Experinment
Strength of 28-Day O d Segregation Remarks No.
Material (NNmmR) 5-1 66.3 Not Found Conparative 5-2
64.9 Not Found Inventive 5-3 65.4 Not Found I|nventive
1-5 64.8 Not Found Inventive 5-4 63.9 Not Found
I nventive 5-5 65.4 Not Tedured 9 nventi ve

Pol ycarjboxyl at e base water-reduci ng agent égarts

Coul d nat RRAsU e Tabl g t FOURD |t hat
t he inveﬁ??ﬁg"grout ﬁeéigg?§1conkgigf;y t h&atio

pol ycarlboxyl at e base ( s)feducing agent Héve good
f 1 ui di tiy—are—f+ee—of U|Geuiﬂ&, atrt—taver—hig
conprecsive5§%rength (E%beri nt Nos. 5- é 544,

10 .5-5, 1-5)2 whereasOthg conpar&.idve grouw ®or t ar
contalrlng shgne of th@ pol ycarboxylate pase . o

wat er - rreductng—agejt aata 1 IIUIbhlly
(ExperLnenLiLgr—E;l}f_Ex% i 0.9

5-4 0.25 6.9 0.0
5-5 0.30 6.2 0.0
Compressive
Experiment Strength of ' '
No . 28—Day.Old Segregation Remarks
Material
(N/mm®)

5-1 66.3 Not Found |Comparative
5-2 64.9 Not Found Inventive
5-3 65.4 Not Found Inventive
1-5 : 04.8 Not Found Inventive
5-4 63.9 Not Found Inventive
5-5 65.4 Not Found Inventive

Polycarboxylate base water-reducing agent (parts);

~ : Could not be measured

From Table 5, it is found that the inventive grout
mortars containing the polycarboxylate base water-reducing
agent have good fluidity, are free of bleeding, and have

high compressive strength (Experiment Nos. 5-2, 5-3, 5-4,

. 5-5, 1-5), whereas the comparative grout mortar containing

none of the polycarboxylate base water-reducing agent

decreases in fluidity (Experiment No. 5-1).

Example 6
Grout mortars were prepared and measured as in
Example 1 with the exception that 18 parts of the rapid-

hardening material were contained in 100 parts of the

- 20 -
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15 G out nortars were prepared and neasured as in
Exanple 1 with the exception that 18 parts of the

rapi d- hardeni ng materi al
20 bi nder,
added to 100 parts of the binder.
in Table 6. 5 Table 6

of the -

in Table 6 was

results

are al so

set out
Experi nent Foami ng Fluidity Vol une

Subst ance (sec.) Ratio Expansion
(Bindery @n 6he. doanizy sslztergmser W, dnFapile 6 was

03§00 et 810380 .

Compr essi i@ Stbérgtch Experi ment of

Remar ks

65.1 I nventive

Mat eri al

(N mm2)
6- 3

025
040

65.4 | nventive

were contained in 100 parts
and the foam ng substance set out

The

riment uidity No.
(parts) (% Ratio

rhergefuig de aveo

No 28-Day A d

6-1 65.0 I nventive

6-2

1-5 64.8 I nventive

6-4 63.8 Inventive 6-5 62.6pLgygngive Exanple 7
G out nprtars wereyrpr and—neasured T
Exaﬂp'e Hxmé 2 e gﬁgggtange héﬂui&im&rt%iiﬁifﬁé EggzigTZH
rapi d- No. (sec.) .
{parts) (%) Ratio (%)
6-1 0 7.6 0.0 -0.35
6-2 0.0013 7.5 0.0 +0.11
6-3 0.0019 7.6 0.0 ~+0.35
1-5 0.0025 7.4 0.0 +0.48
6-4 0.0033 7.7 0.0 +0.56
6-5 0.0040 7.4 0.0 +0.69
Compressive
Experiment Strength of
No 28-Day 0l1d Remarks
Material
(N/mm?)
6-1 65.0 Inventive
6-2 65.1 Inventive
6-3 65.4 Inventive
1-5 64.8 Inventive
6-4 63.8 Inventive
6-5 62.6 Inventive
Example 7

Grout mortars were prepared and measured as in

Example 1 with the exception that 18 parts of the rapid-

hardening material were contained in 100 parts of the

binder,

and the viscosity-increasing agent set out in

Table 7 was added to 100 parts of the binder.

are also set out in Table 7.

- 21 -
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hardening material were contained in 100 parts of the
bi nder, and the viscosity-increasing agent set out in
Table 7 was added to 100 parts of the binder. The
results are also set out in Table 7. - 21 Table 7
Vi scosity- Bl eeding Volunme Experinent |ncreasing
Fluidity Rati o Expansion No. Agent (sec.) (% Ratio
(% (parts) 7-1 0 5.2 0.08 +0.55 7-2 0.001 6.5 0.03
+0.54 1-5 0.003 7.4 0.0 +0.48 7-3 0.004 9.6 0.0

+0. 30 Conpressive Experimengpbderength of 28-Day A d
Remar ks~ No. Vate WQde@&q@z 7-1765. 17T nventi v

. (-2
64. 9 Inggg Ly %%%'%n@%éﬁs%ﬁgﬂnﬁfﬁidl%}s 83289iRPgnt Vosume

Exanpl e srgt re preRa an@ﬁ%%%sur@%PaHSlon
as in | Exanple Mti1 exciept'i on ‘haf 18 %brts Rﬁtio (%)
t he rapLd;_hardnn'nﬂ %$} wer-e—eontagi-ned—+n—100

+0.55

parts jof tHel binder, afd ihe fi ne- Agar eqale %8et lout
in Tab[e 8 7was addedot@oﬂoo parts.of the lbi.ader.| Thed.54

resul t drﬁ %ISO 10 §e502ut m I@bhe 8 Taple 8 +0.48

e e T o Preep nog Yy AgE eUdte 1050
Compressive
Experiment Strength of
NG . 28—Day.Old Remarks
Material
(N/mm?)
7-1 65.1 Inventive
1-2 64.9 Inventive
1-5 64.8 Inventive
7-3 62.3 Inventive
Example 8

Grout mortars were prepared and measured as in
Example 1 with the exception that 18 parts of the rapid-
hardening material were contained in 100 parts of the
binder, and the fine aggregate set out in Table 8 was
added to 100 parts of the binder. The results are also

set out in Table 8.

Table 8

Experiment Fine Fluidity Bleeding | Volume
NG. Aggregate (sec.) Rat1io EXp§n31on
(parts) (%) Ratio (%)

8-1 100 9.7 0.0 +0.53

1-5 150 7.4 0.0 +0.48

8-2 175 8.5 0.0 +0.31

8-3 200 9.5 0.0 +0.35
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No. (parts) (sec.) (9 Ratio (% 8-1 100 9.7 0.0
+0.53 1-5 150 7.4 0.0 +0.48 8-2 175 8.5 0.0 +0.31
8-3 200 9.5 0.0 +0.35 15 - 22 Conpressive

Experiment Strength of 28-Day O d Remarks Na.
Material (NmmR) 8-1 77.0 Inventive 1-5 64.8
Inventive 8-2 59.8 Inventive 8-3 55.4 Inventive
Exanple 9 Grout nortars were prepared and neasured as
in Exanple 1 with the exception that 18 parts of the
rapi d-[ 5 hardeni n§ nedestedswes e jcontai ned in 100
parts lof the binder,sardhdde yatar set out inf Table 9
was addegpe binent pabgspal, bhg bijndefenalhies results are
al so set obo.in Tabl a%er}QlTable 9 Bl eedi ng| Vol une
Experijment Water F|UI gﬁ%mﬁﬁ I 0 Expansion No} (parts)
(sec.){o)—Rat+e 1—30—12660+0-33 -2 32
8.8 0.0 +0833 1-5 34 774-8 0 +0agneenfize 63 0. 0
+0.52 1 9-4138 5.1{0.0 +8458 Conqpr eéssiargcive
8-2 59.8 Inventive

8-~3 55.4 Inventive

[a))

Example 9

Grout mortars were prepared and measured as in

Example 1 with the exception that 18 parts of the rapid-

hardening material were contained in 100 parts of the

binder, and the water set out in Table 9 was added to 100

parts of the binder. The results are also set out in

Table 9.
Table 9

Experiment Water Fluidity Bleeding Volume

No. (parts) (sec.) Ratio | Expansion
(3) Ratio (%)
9-1 30 12.6 0.0 +0.33
9-2 32 8.8 0.0 +0.35
1-5 34 7.4 0.0 +0.48
9-3 36 6.3 0.0 +0.52
9-4 38 5.1 0.0 +0.55
Compressive

Experiment Strength of

No 28-Day 01d Remarks
Material
(N /mm?)

9-1 75.5 Inventive
9-2 70.9 Inventive
1-5 64.8 Inventive
9-3 63.7 Inventive
9-4 55.9 Inventive
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Experinment Strength of 28-Day A d Remarks Na
Material (NNmmR) 9-1 75.5 Inventive 9-2 70.9
Inventive 1-5 64.8 Inventive 9-3 63.7 Inventive 9-4
55.9 Inventive - 23 Exanple 10 Using the grout nortar
bl end of Experinment No. 1-5, inpact resistance
testing wwth a falling steel ball and abrasion |oss
testing with a taper abrasion testing 5 machi ne were
conducted. For the purpose of conparison, testing was
cabfbeed 0ot wWith a grout nortar wherein in the
Experiment No. 1-5 blend, the heavy wei ght aggregate
was rBpEBEe8NBYIFPHE g\aﬁaaehQ&?ﬁ@i gtdéxereyist2Nee 1,
9&8g§} re@angngEOEESQQE a%lgﬁ'ﬁgf%ﬁlh% sQ%@qe%all and
aggregate and 10 manufactured by a conpetitor.
Nbaasnbnglhbshodsthmgawutheai$B@&¢eabessun@ teesting
ﬁ%&ce si ze: 150 x ? bal | é ze: X100
ARG WESGFSPP H(jtﬁ& gh 1“&?,08?58?8?1 PesFetante=cn-
E§§Ehﬂ widPehrabeasbor (@shi BOgLabkaRcRR alkO%BLreli®@dn the
kg rasi on wheel H 22 20 Testlng cycle: 1,000
EypﬁesmefrabNe 10-Bobperadsi vbel hpasty WRILght sggéﬁgtaﬁeowas
ngigéggcgy lime sand (having a density of 2.60 g/cm?),
and a grout mortar using an iron powder aggregate and
manufactured by a competitor.

Measuring Methods

Impact resistance testing:

Test piece size: 150X150X50 mm

Steel ball size: ¢100 mmX4 kg
Falling height: 1 m
Abrasion resistance testing:
Taper abrasion testing (abrasion loss)
Load: 1 kg
Abrasion wheel H-22
Testing cycle: 1,000 cycles

Table 10
Compressive Impact
. Flui- | Strength of | Resistance
Experi- . .
Aggregate dity 28-Day 01d Falling
ment No. . .
(sec.) Material Testing
(N/mm?) Cycles
1-5 Ferrochrome 7.4 64.8 160
Slag
10-1 Lime Sand 8.0 60.7 70
10-2 Iron Powder 6.4 62.7 120
Aggregate
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20

ment nt N No- Aggregate dity 28-Day A d Falling No.
(sec.) Material Testing (N mR) Cycles 1-5
Ferrochrone 7.4 64.8 160 Slag 10-1 Linme Sand 8.0 60.7
70 10-2 Iron Powder 6.4 62.7 120 Aggregate 25 24
Experi - Abrasion nent Loss (g) Remarks No. 1-5 2.7

I nventive 10-1 5.8 Conparative 10-2 2.9 Conparative
From Table 10, it is found that the inventive nortar
cont ai ning the heavy weight aggregate-has good

f1 ui di t xPehtgh cgppresshon| strength and i nproved

i npact re@ﬁglanceLg gnq gbrasiBﬁm@é%$stance

(Experji neNbv. No.| 1- f, mﬁereas the conparative grout
nortar|{ coptai nijng | i2mE sand| t batensivot | any heavy

wei ght ~aggy_egatfe hass [OoW cofpresstyei®dfength, and is

I nf erijor—ratermmsof5Tpact 1 nd abrasi on
resistangéjg%xpcrirngﬂg No- 1%8%§%£?%B§3 ition, the 10

i nventive grout nortar is superior in perfornmance over

the ceppRrebBleproduct containinghihectheamyvovei ghd mortar

aggregate (Experinent No. 10-2). Wilization of the,
cAREALnangi ihehberrduseight 189CERBAES Rt a¥ LG s Hyt Fhey /
nyentiy [ c r. 0 :
e G e A e

dascebkediahovesiabdnse (Brpeappentalibe 165t hewltéxéds the

gg%gggg%gggsggguggga%gggaéggtaghskg .Pm eggﬁglﬁhggdis not

any heavy weight aggregate has low compressive strength,

and is inferior in terms of impact resistance and abrasion
resistance (Experiment No. 10-1). In addition, the
inventive grout mortar is superior in performance over the
commercial product containing the heavy weight aggregate

(Experiment No. 10-2).

Utilization of the Invention in the Industry

Cement mortars using the inventive grout cement
mortar have good fluidity, high strength, strong
robustness and low shrinkage as described above, and so
are applicable to the civil engineering and construction
field in general, and structures such as machinery

foundations in particular.
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20 foundations in particular. 25 WHAT IS CLAIMED | S:
1. A grouting cenent nortar conposition conprising a
bi nder, a setting retarder, a water-reducing 5 agent
and a fine aggregate, characterized in that said
bi nder contains a rapid-hardening material conprising
cenent, calciumalum nosilicate glass and cal ci um
sulfate, and finely pulverized pozzol an; said
wat er -reduci ng agent contains at |east a
pekhycasbaxpiaEe® hase wat er-reduci ng 10 agent; and sai d
fine aggregate is a heavy wei ght aggregate having a
density of 3.0 g/cnB or greater. 2. The grouting
cement jnortap GORNEShil eBmeACCRBFLRG LoOmpbaiimidn
characterized in that "said finly 15 pulverized ,
pompalian nigs asblincerhase skitid ngowddes deavi 9y W@ tenixéshcing
di oxi de content of 90% ar__hi gher Vi a -
ﬁ§8P§g@HdiGn%&gﬁcéﬁﬁF§QF§ﬁ’l%ﬁﬁg%ﬂﬁ%ﬁ?%%fgfkt¥ggigﬁld
Bindbe GLAuLIiNG GemRRt dMpatrale nd @Ry asitid rdr 12@ cagoarsdingg
toclaiml or 2, characterized in that sajd _cenent
cemeaitns cellad it pddmifosdilyi Gaey Slitssd Ph&RtCIUR sildate,

routi.n e rtar It : ' n
Iha Mg Ry TE Y SRR SRR Ay agent
bbadan nkuktheeasantaiped yar révopariditey egentwat ey - rimcing
grouting cenment nprtar conpositi.on according .t t:claim ate
agepfar 28fefrF6d fitRer RIGTEIRES it & ﬁ\?&"yad&‘ﬁgq} I A

1L, Um,S LiFate gb Xpandiagragent 30 havi ng

gggﬁggng'ggégﬁﬁgngg 2,80§$§ﬁﬂlg o? greater. 6. The
grouting cenent nortar conposition - 26 according to

f ' 1 5, ¢h lLzed | : id
o7 - Peduci RGCaERECPURt FERBen P e Ta FPSR e

subbenahg haselwawen-r educiang cagerdd im hakhesegrooutinig
cenent nortar conposi t1on

pulverized pozzolan is silica base fine powders having a
silicon dioxide content of 90% or higher and having a

hydrogen ion concentration lying in an acidic region.

3. The grouting cement mortar composition
according to claim 1 or 2, characterized in that said

cement contains classified, finely pulverized cement.

4. The grouting cement mortar composition
according to any one of claims 1 to 3, characterized in

that said binder further contains an expanding agent.

5. The grouting cement mortar composition
according to claim 4, characterized in that said inflating
agent is a calcium sulfoaluminate base expanding agent

having a Blaine’s value of 4,000 cm?/g or greater.

6. The grouting cement mortar composition
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according to any one of clainms 1 to 6, characterized

by further containing a shrinkage-reducing agent. 8.

The grouting cenent nortar conposition 10 according to
any one of clainms 1 to 7, characterized by further
contai ning a foar ng substance. 9. The grouting cenent
nortar conposition according to any one of clains 1

to 8, characterized by 15 further containing a

Vi scosity-increasing agent. 10. A grout nortar wherein
thecgmdmhgngocauynbnenoftadaacﬁpdsmpl@n sbesediteg ized in

h 2
Xa%ﬂgaggoH?%ﬁEFFﬁpuﬁéegr&ﬁﬁﬁtt%ug g%kff@ aﬁﬁ@re?ﬁelamlne

\A@h@ﬁsohgtesggsénwa@earnz@@hcqfngs:hgte@t36 parts per 100
parts of the binder. -

7. The grouting cement mortar composition
according to any one of claims 1 to 6, characterized by

further containing a shrinkage-reducing agent.

8. The grouting cement mortar composition
according to any one of claims 1 to 7, characterized by

further containing a foaming substance.

9. The grouting cement mortar composition
according to any one of claims 1 to 8, characterized by

further containing a viscosity-increasing agent.

10. A grout mortar wherein the grouting cement
mortar composition according to any one of claims 1 to 9

is kneaded with water.

11. The grout mortar according to claim 10,
wherein water is used in an amount of 31 to 36 parts per

100 parts of the binder.
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