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I nvention relates to thin gert‘entltigus sur frace coatirgs, which ma
-snooth, textured, patterne&j 290] oured or other-’vﬁ se decorative, and a rret hod

of produm ng them It is destrafl € or guch™ coati ngs To be hard,
dense, i nperneabl e, durable and abrasion-resistant. BAGKSRAMNIBIG REplRed.

| NVENTI ON Concrete and cenentfifi’ens twat-eni-al s *gene(r ally are
bet ween t hel3d®8l i cti ng needs to achi eve workability for eaHﬂ‘ﬁﬂI“[m"ImIl '
and good. conpacti on, usua hm %tﬁhg'j, 0@-5@@1{&%, ‘.-Iﬁ g/at er

achieve strength by tent .. and wat er.: cenent
rati o and |Wﬁdﬁlﬂbnt of di mensi onal I y-stable fillers

(aggregate). |4nis frehifodl dehytds™mer tRiH cteaenﬁ\ﬁoes fitﬁ?aét%]%a@gné@t erial
when thi s has, to be spread onto a surface, particularl hin surface

| ayers. 3 SiisRagRyi &ea spopkiandiexbyreds oRERERiedp eemm io5usothgreiseal s
esgem al | %/ aﬁto&?tﬂ,eandngs.afm@mwnbry?radnelu?g:aua&@ git i)fed@st#ﬁ@}je ;rcyrl ;Jre

an unsati sfacto erfoymance due, to self-induce [ cture.
Shri nkage o%ﬁ?f ?1%'5 ﬁﬁ ﬁ’ 21 ﬂ?)ﬁ"to Fﬂ%e'cer?ﬂ‘ﬂ?”??éﬁ?cl éﬁ‘q’agﬂ% hto
dryi ng and mmﬁMresmﬁamgenous shrinkage. To reduce shrinkage requires the
I ncl usi on Wl et guant it of dinmensionally stable fillers to
reduce theog’\(:ﬂ‘g 6 o' 0t PN paste. - Wth conventional concrete it is
possi bl1@ t o redéensrebe atdr icﬁthqg:étttausmdtWaﬂhegeneqalw @reeatdampoemsisghase by
| ncor por at iayas sk Sohe ! RtdRS | €begcnftive MbAEHTIPER for SsaDlof

aggregate, _and because he sur ace ar ea ‘%gr filler i s I imted
t he wat er dﬂﬁﬁh@ 13§ aﬂ?ﬁ‘b\F@‘“ﬁiﬁmabt I'H“?‘thﬁtttﬁé"%apﬁra Reroneava¥eramy not

be too adveingel ¥o Qafcﬁ%\lieed streﬁgths bferrbé’i'ld”'i’rﬂé Gﬁ’é‘n%telbe coflea®t \ngh thin
cenentitious, coatin S 5 i.n gmm date such, | arger
particles). water:cement ra 10 an 1ncreas1ng the content of dimensionally
15 stable fillers (aggregate). It is particularly important to have a
free flowing material when this has to be spread onto a surface,
particularly with thin surface layers. Shrinkage is a fundamental

problem with cementitious materials especially on site and is

frequently the cause of premature failure and unsatisfactory

20 performance due to self-induced cracking and fracture. Shrinkage
occurs mainly in relation to the cement particles, due both to
drying and chemical, autogenous shrinkage. To reduce shrinkage
requires the inclusion of sufficient quantities of dimensionally
stable fillers to reduce the quantity of the cement paste. With

25 conventional concrete it is possible to reduce the shrinkage caused
by the liquid cementitibus phase by incorporating sufficient larger
particles of dimensionally stable aggregate, and because the
surface area of this larger filler is limited the water demand to
achieve workability and the water:cement ratio may not be too

30 adversely affected. This certainly cannot be done with thin
cementitious coatings (too thin to accommodate such 1larger
particles).



—— e ———

.3

2o It s general ly accepted that cenentitious materi al qhig‘sﬁe‘et}heBeeu cetig
that the premature |oss of water (even by evaporation) sh ted
and; for this reason, they should not be applied to surfaﬂ

X

suction as this renoves the water required for hydration acer bat es
shri nkage cracki ng. Thus, according_tg the basic technical reference
manual ' Properties of Concret e', edited by Professor Neville, "Loss

of water by e¥hpds agenaraf homacceates that ccesfentibioysnmateriads mysE ket i on

fromdry. congeat andetmyt ag@" prahdtars Neogd! @t ustémroéobagsya@@h;fa%athﬁﬁd to
surface cracki Ia0|€e%[concrete on. a dr grade shoul d .be avoi ded
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fill he_d d y th dugt f
Pydr at i n OretuREed hhMdraElon, 3 iR, ShH haae: 6 oiIBqual Bseur  ng
is nore prancondirad tion thei bagic dlechmivial. 'l"eﬂ'eremermmlt hePrppertt iess off
shrinkage ciheklad W bliidd NAGT BRIFRRL | MBI TTLC WAl WECh LEGUT 11 dry

reasonabl e strengtfi, orl nfg] screeds, 1"t i S common
nmortar m x@raporaﬂoneé@nt ke s4rfaceco ttéantcon;r‘k'e@tordbmsmtmnnfmmmmand t he

material i Scdﬂ@FeﬁaatﬂH]%be(hm%\}%teWaEﬁé plastic Qﬁrri‘?lkhée "2nd Vgéﬂ]dle}%ﬂmigt Itious-

phase), .as in_the conventional_use on-site concrete. use of

such sdffi FUFfacs &ragking he - pPlASiAg, %‘i&r%ﬁacﬁl 8ry asubarrpde | shauldabe it is
not possi blarotigedchi.evRe aoﬁ@eﬂt&f ¢arfry $8rdoakeed ithe Sdonebbtd saturideqn
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t he 1048 ofstiengih dyweartst i ingdequate ccesings lavanodedpronounced in thinner
elements."

To overcome the problems of shrinkage cracking with thinner
cementitious materials which require reasonable strength, such as
flooring screeds, it is common to use semi dry mortar mixes. In

20 these the water content is kept down to a minimum and the material
is not saturated with water (i.e. there is no liquid cementitious
phase), as in the conventional use of on-site concrete. With the
use of such semi dry materials the placing and compaction are
difficult and it is not possible to achieve a smooth dense surface

25 finish which is often desirable.

The problems of high shrinkage of thin cementitious materials
are discussed in International PCT Publication No W091/12218, and
the means of overcoming these is by placing the materials dry so
that the solid particles thereof are touching, and then adding the

30 water for hydration, whereby the initial high shrinkage of wet
mixed materials resulting from the 1loss of water separating
particles is avoided.
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-3- In this case, it is not possible to achieve a col oupat,sifiiake, Rpnlde

initial surface application of the water tends to wash t l's,
cenment and col our, off the surface and into the body of EH Hm;mg']mgor
is a very snmooth surface practicable. Al though the fareg S

allow a stronger mx to be enployed in.hinner sections than are possible
with conventional concrete, the m ninum practical thickness is still
limted, in thelnc&bies ashaseeriit ds ynoki passibbe divoachtdverm antburedt ferfagse of
W91/ 12218 4 Otﬁpoyﬁit%g]mrfq?:geghﬁ"c@l:'?omtfe'i:h@lﬁt?? @é%lsa'tae\gaﬁlbcmﬁ are
not regarded as suitable for thi dénse smooth surfaces as this would
require a Hiln materdals.t icomentngnd\godeunsoféntthangurface, andarinteuithel y when

Klgrrbi ned }[/V!bE)By [FPRe ;&h&éﬂgi,rwﬁ&% id&rgrs%%tm&umlcd%eaaéwgswai : ure-d N
n-cengntitiou mat er i a sug as epo esins . can be, enployed to
producgga hard,A%EiE?féﬂah, theptrneoamns c?UPoﬂ?‘gﬂéguﬂ[]é’b’eaoﬁtrf"ln%?s'“‘a{h&%gﬁi | ar
surfaces,h lemp 1 dyied s énarth inmdrat sectlignexgransiave poxs ibdé ewith rc%lléiiﬁd)lnhll td hei r
use as they _can.proguce.toxic re iLong.. \Were .conyenti.qna t. pl.ace
concrete i é%?ﬁﬁtgyeﬁfe MaEst W"ﬁ%ﬁ f’? f@&yﬁ?%sd iéoth ed’@ﬁ#?@ﬁé‘"c&ﬁe be
achi eved bwease lofsseitic dry mixles ctadabent B inns and Him the easel ofs®031/12218

addi tion, theuifaFGql S generally weaker than the nmain body of the

material due to the settlement of the |arger aggregates and the consequent
concenl@at i on &ementigiopnrnateréalsor@st peptainedicaboxpi are inotrnegandsdsas by t he
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surface. The surface_ is, of course, generally the nost vulnerable to attack
and this whigh seementitinus; andymwater j conteptiuand | Yhishe Raxtieu @1y wher ur e

failure. TrbndiWENTHEN Paprd ddAGing) reSuTseSRNt chatkaRGi Gihd apraaitase of
pr oduci ng ? fhin cenmentitious surface coating conprises making a
dry cenent 1 YyE- mat eri al wor kabl e by addi ng excess wat er

(e.g. Water:ceNemicemeatittiousxamterigls Oséch @sg.epoxgi t yesingr caat ebe
employed to produce a hard, dense, smooth and coloured surface on.
floors and similar surfaces, but these are relatively expensive and
care is required in their use as they can produce toxic reactions.

Where conventional wet placed concrete is employed, a smooth
20 and if required coloured surface can be achieved but this does
involve delay whilst the material sets. In addition, the surface
is ge_ne_rja'l'ly weaker than the main body of the material due to thé
settlement of the larger agg'regates'énd the consequent concentration
of finer particles on the surface which is made worse by the bleed
25 water which rises and increases the water:cement ratio on the
surface. The surface is, of course, generally the most vulnerable
to attack and this weak surface mortar phase is frequently the
cause of premature failure.
THE INVENTION .
30 According to the present invention, a method of producing
a thin cementitious surface coating comprises making a dry

cementitious material workable by adding excess water
(e.g. water:cement ratio exceeding 0.8, e.g. unity, or water
adequate to increase the volume by at least 5% over the compacted
35 material before water was added), applying the workable material to



adequate to increase the volunme by at |east 5% over ‘the ¢ EdeHasrmé:eRaplated
before water was added), applying the workable materi al to .

‘t hi ckness of under 1 nm to a porous surface of a substrat e“‘“‘m

ten (preferably a hundred) tinmes the nmass of said dry cenen

material, which surface has the properLy4o.f hi gh suctlon on wat er thereon,
ontq the surface

i n acti.on thea I materl
o e o e kfherned e BRCAar B Mo b pRERATaR Ty [HCBE, 2myAng rear (vERG .
while the cdepaatéont aan ito Suﬂi‘roasCﬁB'Efabe dwaatsumpiaeélna\ﬁhgsswﬁast

|1 h |
mature as’ a Eafpra eral R phE Bk b b0 ssIATRES GaiPLToE | cas:
initially, d@ageeialhewbicl ssurfacyi hdSamhespswetr'MtOﬁ HHgbuslqunenQn lvaderof
wat er Caﬁ”()tthgﬁec{nea%&%r&lxeBlraggﬂnM1 rcd’i’tﬂgcféo'ﬁo%?h%é C?ﬁfﬁﬁ&%?lieeﬁﬁ'l Sts

the conpaction process action Is er abl clent to cause
the solid p&hte cthes susfacsudn; gpr@ﬁeﬁm1ynswo§@ahﬂ|aay|aucﬁéerudihnguglbtm an_d

shoul d be c apé@toeduk@fsqr»ﬂaaehemawlﬂnedc&ﬁia%ti&i CART ¥ Ech@BAcd 28 beap§ ©
the withdra of the water is pref P%g ast, enough 1.e. _.the suction |s
ct

sufficient @f ?S"hﬁéé‘bl t RFeSHUreo mPRtd mgehand 6aELYa Essitiedde waRRr in
thg mat er i i’i:alldiva‘mgl ﬁha\l\a)mﬁatﬁéﬂ td;]aepwmtab_ :nﬁtﬁﬂ!)refwfa) coat i g conldeef €5 abl y,
subst antj a e wa n t [ trave

per rreablt‘g (pé}%‘ Su)r 805y atggea‘fo"lpg ?'é@t’ 3&81% s’d\’\%%aﬁ@r'tfﬁ‘? the
Preferably, Sunias:teanan‘ellllayim snattbat mhet Sebsequent abssr@ﬁ/e\lasetoumndt bée said
per neabl e ( ) | t y
solid partic PF&PH? eﬁg’r‘fa?& ter| :ﬁM preﬁ@r}gh% éﬁL&aggéor?ng?t tﬁl@

vi sual - ef f e€oMpagdiien vb@@ﬁ’éh athe otampactitpa aisd Bttﬂﬂenébbucwfafscmnta m
crushed stopgugy fth@kesdnshat&ﬁt@uésexwreuouéﬁar '1:.' @sﬂfabwl% staitgal fyyention

ext ends oating .so nade, and to an ob suc coati’ng may

have be?:%ner% G1pg ¥edfgp | anrdoshouid, be Gomp b?fﬂfevﬂ? aFﬂl’g]F!e‘&\/aﬂ!aézlef‘!:"'b]ntent

of the matematlress damf thedraRd\oENtREariRRdNATEEE eazebwa@aﬂwenbmwhbw sdom
itive, beanefi he ,substrate and

but affords S t.s in achieving et.ra
produci ng aﬁgscel(f f 87qugh "b8ndé% %T‘E"m ts (|Sﬁ§€1p‘de5 I 3261" i HF?'?‘rRel c¥henol e.
Al so accor dcompacbindradtioventsubstastial 1y esiy watier Mih etheédl matenial travels
away from the permeable (porous) surface. Preferably,
20 substantially all the water in the material travels towards the

said permeable (porous) surface at least as fast as the solid

particles. Preferably, substantially no water in the material
travels towards the said permeable (porous) surface more slowly
than the solid particles or any solid particle. The applied

25 material preferably includes one or more visual-effect additives
such as colourings and solids such as mica or crushed stone or
flaked slate for texture, sparkle or colour.

The invention extends to a coating so made, and to an object
of which such a coating may have become an inseparable or intrinsic

30 part.

The very high water content of the material 1is not a
disadvantage as suggested by conventional wisdom but affords
positive benefits in achieving penetration of the substrate and
producing an effective bonded monolithic (inseparable or intrinsic)

35 whole. Also according to the invention, such very wet material can



be applied as a cenent grout to an existing object and demadShesHadBeeReplaced
| east three (preferably at least ten) tinmes (dry basis) th or
sem -dry) placed concrete placed on top. This dewatered sl

very strong bond between a substrate and a dry, or sem-d

pl aced on top. Bondi ng dry or sen-dry cenmentitious materl als to
substrates is n |1 ifficult as there is no flujd ce nt| | ous
phase. What? ev@p‘ﬁ'a’ga §CB dgTet; fgan Fé}Stf‘Pgn?@@Cﬁga {deMALSH Yo t he
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hlghtorermvet of the surplus water wthin a sufficie short
peri od of tqemen@ftfnenls mﬁtscm} to sgbstnam% isr @aseally very dgﬁﬁ:nﬁwl&t 8s nust

have a rel@bidalsYno lALSE ce\g@ﬁ@{ﬁapg;qfhgg@g capaci ty, . e. be relatively
massi ve conpared wth the cenent, pl aced Ieast ten tines

e.
the mass of thdiakt ‘t’%rha"el ﬂ‘?‘ﬁ’d’?"?%e‘shltbﬁ%r f?ﬁefmﬁl heigg %‘?.T(f‘t‘!“wat h& bet t er,
as expl ai natle bpéerrmhiicd,s aCltdgh $hetioh hsuliytirgte acdn teia:cma&gs bel aeryg to

h I h h
Lne Mg SuR SRSt Bl bR T CRLRP Boet ! REoRS 4 o
water is r smmrqmmuyrah]ei materfiel andpetinimates qn'eb];emshefl shisinkhgevat er i s
e e 2t Pcting: GAHAESS Mg RLAMBbtFR) 167 AL BsBY die ckiliingl, 2t e
nal heed toO uct

and the conven hése 'vords b dratlon
hardly ari $usthexmordrer amr frdmrattepetingoi & redslcefuime soutdee uouu-% are

t he causeespént,g@a{ﬁlﬁssthncgggﬁ W's%?ﬂrﬁ@n@ﬂﬂ tﬁ?ﬁoﬁd {3emo @ dereN Bulk

conventional subsequent renoval of the surplus_wa Is a_primary_ cause of

shrinkdge ©Of athg ngirrdus cwates, c’i’dﬂ‘ﬂb aanﬂ‘fﬁ"élﬁ"&ﬂ% shert |%e""‘911|ef’§f 1% an

essential aptét egwaéirté;e ofrdmetﬁiﬁse@hsaf OCeRé sDpétralfie miser iiaweofa t he
plac and initial ction is

| t k ,
empvod whrELtIVALY [ REee s waRer Ahsprh g HATEC ARy o nt e nEf TIIREL (hat od

SO as to massive compared with the wet cement placed on top, i.e. at least
ten times the mass of the latter. 1In fact the higher the initial
20 suction the better, as explained below.

It is clear that the prior art teachings relating to the need
to prevent loss of water to the backgrodnd are true where the water
is removed progressively. Provided, however, that the majority of
water is removed quickly during the compaction process the loss of

25 water is beneficial as it reduces the voids which are created by
the initial water, and the conventional need to fill these voids by
the products of hydration hardly arises, as there are far fewer
voids to fill. These voids are the cause of weakness, crack
nucleation and porosity, and the conventional subsequent removal of

30 the surplus water is a primary cause of shrinkage cracking, stress
cracking and fracture.

It 1is, therefore, an essential prerequisite of the present
process that the majority of the surplus water required for
workability, placing and initial compaction 1is removed whilst the

35 material is still capable of being further consolidated so as to
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surplus water to be elimnated. The reduced water content
rate of hydration (water paradoxically acts as a cenent [Je}lmmm m:E
this, conbined with the reduced voids required to be filled,

effective hydration process to be comlgted in a nuch shorter tinme. A key
feature of the_present invention is the sufficiently rapid rate of water

removal to ¥eblednaskaef tthe talids grtheneissurgsuldiomtfaom tee lassoobdthishi | st

the mat erlgjrp]gamatgprmagg elBhfnatlel s el i mnates the voids and cracks
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cessati on dfydngtiromt pmcetshl to bancompdetéd) ihea mmshlmmmelt ltimesurface materi al
by subsequent! y, td 'h f nal

appl i cations the ’F%é #eQ?un%] Lf?rce\%a't‘%r %Efé" in %’I%'&}\égg 'L
cracking, wiPdh ratenafiewatey mmaﬂst@ rmsgeefthartantte hlﬂkt he ﬂmt surmius whi ch
is also aveladef i3 ! bemdVedCoumith - L | RYEMHi1a9" & ! Bomg#e4UCSRl ValRS 2l so

reduces shrlnkage A reservolr of water In the substrate is Inportant to
pr event! Os e\ AR IRRLES nEhefvoide %’B@p&é’éﬁ‘st which wou it otheratisggbe Fogmed agdy t he

por ous sur fayedorthehhedd tﬂaereﬁaam Rle | SurpPisBtes té S@H‘Jdu@éntﬁléléén@ﬁ, and

this b I h f t I I gh ti,

Lo ensure THAFTE: 10y SA0Ta SR < TPMITrs witder TP hatathppi HEORT sdft ace
coating (i peefertablipppdtecthatr khé! matenizl i & )as re?imtanlnasua pRhetrationi S
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process, and thus preventing discre e crac
15 after 1 hour or more.

Even if the loss of water results in the temporary cessation
of hydration this can readily be resumed with a surface material by
subsequently wetting the surface. However, with conventional
applications the loss of the surplus water results in shrinkage and

20 cracking, which permanently impairs the performance of the material,
which is also avoided in the process of the dnvention as the
reduced water also reduces shrinkage. A reservoir of water in the
substrate is 'impor'tanf to preveﬁt severe drying of the exposed thin
surface coating.

25 Preferably the porous surface on which the coating is formed
is 1itself cementitious, and this base cementitious material must
have a sufficiently high suction so as to ensure the rapid removal
of surplus water from the topping or surface coating (i.e. the
applied workable material). The base material dis important in

30 distributing shrinkage strain, caused by the dewatering process,
and thus preventing discrete cracking.

A sufficiently high suction and porosity in the base material
(i.e. the permeable surface) is more likely to occur in a newly
made base material before the products of hydration have begun to

35 fill the capillaries or other interconnecting voids. This 1is
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‘A suffici ently high suctlon and por05|ty I n the base mattelcl—il heﬂHa‘?BeJn'f{% Jaced
perneabl e surface) is nore likely to occur in a newy nade §m] IIlI I
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before the products of hydration have begun to fill the
other interconnecting voids. This is -7- particul ar

sem -dry cementitious nortar screeds and; dry-laid cementitious surfacing
materials, where inproved surface finishing is nost desirable, and the
initial higPastiteylghlexelewantyi thsemiedny. geRens tipys. martrmaceeedsl asdhabl es
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filler is udbepe, arshenprtbcessase.haheveoa,tmal ﬁsmmedh befgirer thatdement e. g.

unity, to p@gvé %1emep£ﬂe0n¢ésewégab§#dnsrﬁe%h t 3911@&(599 Het

subsequent detriment to performance norrrarI‘\; Br oduce “Very
weak and poeéfectively i apmbifet @sa angdagle 'E‘?‘H’JRE'"C mageriahg Vol inrdhenanges,

t][]e Frlocesffg%idrebb'fnﬁh@bﬁéﬂh(ga aeeﬂmtihggtd ngﬁé‘epr;@hh"llf"eﬁlfen%i)n C?ﬂ?’ﬁ%e paste
of a S o or . nore, bas on elo
Ot or . TBEL nogh VN TR, Bal o, (FAtE. (B, 26 IRl B E10Or e redi e S ough
enough t hat placung,acomarmam édlbqr a:svoisua)eframucbrms@t ﬂbwéwst laa%m‘ the
absol ute vo C t he .act gigure
typically blé'yﬁg @@PV\E Hgﬁgg %Ogorrgg/glﬁp t$ P;‘OV%F %rtepghoqasl 5'8 déﬁ on the
excess wat ewhilsd ohacim.chatimmtesubsteqwtoﬂetha@htl terperfﬁmam;:elt Tlnd(nown
Lhat a 1% GOuRd 'iofmk Tl HrdBuciNARG Subc 0T BENIR! Rhierda 2 bl G065 I

a I'évi ng

strength, 1's s oarvers Mport ant > an ageous  aspec
this voltimeofi @wbauctﬂesnr@tngavglwecmma hthermreeess widh mﬂeonbmﬂl dat ed,

the subsequgniedutitiBiae ] voTamd Ldf Wet" eMdMtd pakfe Dreat! Yeds2d98Cshd
produci ng ntc:)etm be 10% or more, based on the loss of weight of water. That is,
the withdrawal of the water should be fast and thorough enough that

it is accompanied by a volume reduction of at least 5% of the

20 absolute volume of the cement component of the mix, (the actual
figure typically being between 10% and 20¥%). This reduction is
dependent on the excess water and on the characteristics of the
filler. Since it is known that a 1% reduction in voids equates to

- approximately a 5% increase in strength, this is a very important
25 and advantageous aspect. By achieving this volumetric reduction at
a stage when the material can be consolidated, the subsequent
shrinkage and resulting cracking are clearly reduced producing not
only a stronger and more durable material but also eliminating a
most common form of se]f—induceq failure. The strain capacity of

30 cementitious materials 1is very limited, typically being 1less
than 0.5%, so that this dinitial reduction in volume is very
important. The initial shrinkage of cement pastes, normally at a
maximum with the onset of hydration and 1initial setting, is the
cause of crack initiation 1leading to 1long term weakness and

35 subsequent failure in cementitious materials. At the onset of
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present invention, or may be still in the course of
maturing/hydrating/curing. With factory produced cementitious
materials the suction of the base could be enhanced by vacuum
during manufacture. Physical (manual/mechanical) compaction can in
20 any case be applied to good effect.

The maximum particle size in the said workable material is
preferably 5 mm, and most particles should preferably pass a 1T mm
sieve. _

The filler:cement ratio in the material is preferably 1less

25 than 4:1, more preferably less than 3:1, and, especially for thin
coatings, preferably less than 2:1, but may exceed 5:1 where
mechanical means of assisting compaction are utilised. Preferably,
therefore, the inclusion of larger aggregate particles is minimised
(not maximised as with conventional applications) in order to

30 increase the compaction achieved when water is removed. '

If the material contains a large proportion of "larger filler
particles then these will prevent the free internal rearrangement
of particles necessary to achieve the increased compaction and
reduction in voids. 1In addition, of course, the voids actually

35 <created by the water are proportionally far less as the surface



The filler:cenment ratio in the material is preferably | e
preferably less than 3:1, and, especially for thinTk
less than 2:1, but may exceed 5:1 where nechani cal
conpaction are utilised. Preferably, therefore, the ar ger
aggregate particles is mnimsed (not_ngaximsed as with convent [ onal
applications) in order to increase t he conpaction achi eved when water is
removed. | fateaeofrdther 5@l idcpattdiches ds| targdowrropolhe giemeyal afgéhe fwatiesr
particles thenhhess i) T PLBdles! e fater FL3 heTdAk FEPRYARASERMNinieh
particles necessary to achreve the increase npaction and reduction in
voi ds. | nPrayddes &9, ingreased cempactipn angothen a'é’f‘ﬂéll 1y detgifedaby the water

are proportionajhy Bﬁhrﬂlﬁlssfﬁﬂe?h%ﬁé”f@%mg, 911 Rireaemdnt! heatiol ladd
particles is far |ower ere his case r

al
reduces % hetWFB?Ssaﬁﬁ?l%Fﬁr@GFrm F'a‘fqpﬁ d%ﬁ @hs‘br‘%\/l BsMeRNS; AEP §gd

conpacti on fgrd dompactione! y(me:@ewoumenbealproy‘hesswpny Mess faldlvhmtagesnle
grading, filler

t t d ' ls d dent
0 on theisiainthEntvepeloh g I, ELHTEn San{lER  pl DRIERE S PROAEDTVCT)
| ess advant fgeeasedysangthereompressibOhitys arhevoflimd e‘ednpjanmmqssahbb daeticle
i ze are gl catAthade LUE SATBEESSR | hcald ? bS5 681 s POSR! e
conventlifonatonyentionad mmrete hdlerglthﬁeveium%m@e argen Péﬂé‘@?zékzqss is

maxi m sed Wwﬂx@ Wou'i®! B¢ | dffelaéwtm'iyuaﬁa&roruser PEHICHPAEHUE A 2Serraeat i ngs
according to |nvent|on) Wth cementjtiQus materjals for

produci ng aatfiegse aeeendings %éhﬁer‘"vﬁﬁwar)s R ol et ent HOY? eat est
benefi t m%eaﬁﬂsuefwtgrrﬁ@mmb Caurraes s c%&eﬁ&jil nqh&ﬂﬂerkgmpetareubbe netre,

whi ch t ent I t hi
Such ot er (GNETafs. o oy BPaFSBF PATEERE SeRaNoRhe TRy 4100, FAIRELEPTYS but ar o

nor mal Iy | ngxceedingals00 &g pecoaubigsmetare, which stnntnkbgearandccﬁ@ndency to
sel f-induced o cCLAGKT Wdpedaity! 28r Bhler cBEARGE! SSucH 'dltetiafl wouhf
" have a very high strength and low permeability but are normally
impractical as «coatings as the shrinkage and tendency to
self-induced cracking are too high. Preferred 1limits of the

een 4ac17d nor e
ably

20 various factors are as follows for representative coating
thicknesses, and intermediately for intermediate thicknesses:

Thickness of coating (mm) 0.1 1.0 3.0 5.0 10.0
Ratio filler:cement £1:1 1%:1  £2:1  £2%:1 £3:1
25 Filler particle size (mm) £0.04 0.4 £1.0 £1.5 £4.0
Cement content (kg/m3) 2900 2800 2650 2550 2500

It is a happy circumstance that the cementitious materials
with high cement and smali-filler-particles content, as most
30 beneficial in the invention for surface coatings, are those which
are conventionally the most difficult to employ because the high
initial water content and low filler content result (conventionally)
in low strength and high shrinkage.
The - cementitious material could include cement substitutes
35 such as Pulverised fuel ash (PFA) or Blast furnace slag (GGBFS) in
the same proportions as Ordinary Portland cement (OPC).
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[err]1l:1 [err]1[err]:1 [err]2:1 [err]2[err}:1

size (mm [err]0.04 [err]0.4 Lerll. 0 [err]

content (kg/nferr err] 900 [err] 800  [err] 650 [ err] 550

[err] 500 | tDASELUSS 2 {30 e that the cementitious materials with
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can be applied wth very high water contents_as a liquid and sti pr oduce
a strong defseintiingie Bact tplisthe bawn i matesdalecphd ¢ BaRNQloke nfema¥edpr ush,
rol ler.or sqpavagSiywel |l as conventional nortar floats and trowels. Such.
coating can certainly be as thin as_0.1 mm and, qQf course s expl ai.ned
above A9 beconthigkel népriings 52t obf CAUTae bhe LTRIOHFT P obfy HhaMMbrande
renoved sepesé ebiyablthithlefi Tkt icogtentatio Obe Cintreasdie atdplthgegarpicdle 10 mMm
and t hese enabl e,t he ._cont ent I(t]j‘.o be inﬁ.regsed and t he ﬁ%rtiq:l e size

fill
al so to be ﬁ‘ﬁgr§A§%dt9\llnbgﬁmgre§aﬁ‘$n't" ‘gcé'odé ARv 83?:‘?"?‘?9 1t"héﬂeg WIS _wat er
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IS reduced.regnfré(pkgfﬂﬁ?ﬁ%ﬂ;ﬂ}gmu%d fed\./vater i ncl uded shoul d of course be

controlled s hat | | Us water can be withdrawn whil st the
materi P i s beithe &bigknessrndr ameung gfawpternnfingiudedcshowld of course be

controlled so that all the surplus water can be withdrawn whilst
the material 1is being compacted or 1is capable of compacting
automatically. This depends on the rate of remo?a] of the surplus
water as well as period of time and method of compaction. Thicker
20 coatings would increase the time to absorb the water but this can
be offset to some extent by the ability to include more and larger
filler particles and thus reduce the water per unit volume of
material.
This compaction and water removal must also take place prior
25 to the stiffening of the cement due to the onset of hydration.
Whilst the dnvention 1is particularly relevant to thinner
cementitious surface coatings which are impractical in other ways,
it can also be applied advantageously to cementitious materials up
to 10 mm thick containing larger aggregate particles as a Tlower
30 water and voids level is, of course, always advantageous. The
combination of low voids and high solid contents are the basis of
the highest quality cementitious materials and this process enables
this objective to be achieved.
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process and the material achieves the necessary firmness to resist

the pressure required for consolidation and smoothing.

Thin coloured surfacé coatings can be applied which are

extremely hard dense and durable and not previously achievable with

20 cementitious materials and, because the coatings are so thin,
materials which might otherwise be uneconomic can be incorporated.
Furthermore, because cement colours have to be very fine to be
effective, the amount normally included is limited by the adverse
effect which the addition of fine materials has on the water:cement

25 ratio, and this 1limitation is overcome by the process of the
invention.

The removal of the water from the surface material produces a
firm but plastic material which enables a range of surface finishes
to be achieved for example by brushing. In addition, the coloured

30 decorative surface can be cut back (e.g. scribed) to produce
authentic-looking brick or stone paving effects with the base
material being exposed by the scfibing to create the effect of
contrasting mortar pointing. Even expensive colourings and other
‘cosmetic' additives e.g. mica or flaked slate can be considered,

35 since the actual amounts needed per unit area can be kept tiny.



>

the pressure required for consolidation and snDoth rgp
surface coatings can be applied which are extrenel “%dur abl e
-and not previously achievable with cenentitious nat ause the
coatings are so thin, materials which m ght othermn c can be
I ncor por at ed. FurthernDre because cenmepd _col ours have to be very fine to

be effective, the amount normally included is |limted by the adverse effect
whi ch the addfinadnsesling neoatatodr palevingt atrohpd: Qatagetateresnhanges otheand

this I'initabpgearafic®\Wal CAHEbRYs t"hem@rbqs&@ef?&mtphetwmeaémém The renoval of
t he wat er fromtrhe surface materia uces a firmbut plastic_materi al

whi ch enabl es a TP&ntP g ngfratcécét?ffﬁﬁyf?eé’ftﬁ he)Cement cRaster AN eR L3I ke by
brushi ng. | aseédictot b@ib]et tke CSUrFdt € CceteADNAlel etos bE firashaawhe eddbl1hmLk

(e.g. scgib duce a th nt| | ooki n brlck or stone paving,effects
with theg ba g')qﬁgt e erbe? 38 bYF t ﬁgp%sc i bifg ‘ir&aﬁ?eaa@:rf’ﬁgweeffect

of contrast f injishres | ars1p9i cniomged ag§vegatexpemsisuefmﬂsomﬂngsodimht@s‘rm
' cosneti C’ g@ﬁh&?sgﬁd 9abP3n0" egji?ﬁ%‘ﬁg%y aﬁﬁhca&n%nfﬂﬁﬁ'ldggﬁgre? 4 nce the

actual anou neede unit area can
seal i ng coa@xnﬂ'ﬂpﬂ)l ythenyaggnee@h@l normaldyt areguenhand@s tuse api)eauafm and

i nhi bi ts 'kéﬁr@épémiofdeQH%P?ﬁéh?éﬂﬂnEe ﬁ;e { o ed siehégeand | fi/ni ng of
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of paveld water content initially retarding the chemical reaction, but upon
removal of the surplus water and compaction the hardening process
is rapidly accelerated. Accelerating hardening of the main body of
the material is more expensive and difficult to control. Also the
exothermic reaction resulting from such accelerated cement
20 hydration increases the tendency to early thermal cracking, another
cause of frequent failure. The heat released by a thin surface
coating is readily released to the atmosphere and thermal stresses
are not created.
In addition to the use of colour in the cementitious material
25 it is of course also possible to introduce polymers such as acrylic
or SBR styrene butadiene rubber to provide other advantages to the
topping. The reduction in the 1initial water content s
particu]_ar]y advantageous with polymers as polymers tend to
encourage early cracking which of course can nullify the other
30 benefits. Reducing the initial water reduces the tendency to early
cracking as well as giving the benefits of lower voids.
The ability to wuse fluid cementitious slurries enables
multicoloured effects to be achieved by simply brushing or spraying
a thin coating on to the surface and readﬂy lends itself +to
35 producing permanent multi-coloured concrete art forms.
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with higher initial water conten S W thout the subsequent adverse effects.
DETAI LEP Debersynfiace agd the immﬂtmnd compaction are continued as the

water is withdrawn into the background material so as to ensure
that most of the voids resulting form the loss of water are filled
by the compaction process. This compaction process can be by
manual or mechanical floating of the surface or vibration or

20 rolling or any other means of compaction or combination thereof.

In the case of thin high cemént content coatings the
compaction process proceeds virtually automatically as the material
is applied by brush, spray or roller, and water 1is simultaneously
removed.

25 Premature removal of the water is not a problem as additional
water can be added to restore fluidity and, provided this is also
removed into the background during the surface finishing and
compaction process, this is not in any way detrimental to the
material. With conventional wuses of cementitious materials,

30 regauging (i.e. addirtg additional water to restore workability) is
rightly regarded as undesirabie as it increases the water:cement
ratio.



? L3 e

The invention will now be described by way of exanplg.. Jhe ffdd al
which is as described in International Publication PC} TR
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The cerrentltIONouuSImuterl al for surfacing can be placed on to the surface as

e ———ae

2 dry or sem iy TEELE! nofieds BURISY, MRS k! Prfbe uRk (hSEIAGR! 1)

and can then be m surface Wi EN AN RS ter t o achi éve
requi red flagcarding &ndwnm; ﬁhmmlceatmn of fvetttcdu@ntmmunelmtmmms e

spreadi ng %%EQ%B@F&&&”w@f@%%ﬁgh%@%@ﬂﬂ%x{s@ her &%eéi’ebéb%ﬁg 9f the
successf ull'y (a requiring |ess st ee? | oat, ?I nish t
spr eadi'fg ﬁdemgﬁchn th'tS has due to the loss of water requu'ed for

hydration of the cement, leading to reduced strength and other
qualities, as well as the increased tendency to early cracking.

The dinvention utilises this loss of water positively to
improve all the properties such as strength which the prior art
20 alleged would be spoiled. '
The 1invention provides a means of achieving strong, hard,
impermeable, crack resistant and durable cementitious surfaces.
In addition it also enables far more attractive, smooth,
textured, co]oﬁred, etc surfaces to be produced.
25 The process enables a cementitious material to be readily
' placed as a free flowing fluid and then to be densely compacted
simultaneously with the removal of the surplus water. The
performance of all cementitious materials 1is dependent on
compaction and reduction of voids. .
30 The process as devéloped has achieved at least eight desirable
objectives which are:- _
1. A durable wearing surface of very thin sections down to
around 1 mm.
2. Low shrinkage, with the virtual elimination of critical
35 early shrinkage.
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Al so, the top layer of the base material can itself be used in this way to
produce the snooth dense surface and this forns anThifShest HusRee laggfd.
finishing dry or senm dry laid cenentitious nmateri al qhg} The
process departs entirely fromthe prior art teachin whi ch
the application of wet cenentitious natigrials to porous surfaces with a

hi gh suction nust be avoi ded because of the adverse effect this has due to
the [oss of water rExesptdanddy hyav at Peymeabi tily cuikht higdadiskgengths educed
strength and other fyaddeksesnd agrabhityas the increased tendency to early
cracking. The |nvepfion , uti l|ises this loss of water EozL.H vely to

i nprove all thetproplst Paterialccans cops ity Whith "E‘?'ﬂ?“griaﬂ Pt'eFreged
woul d be spoiled. Takich Byevdryoeconpmivdaldes a neans of achieving strong,
hard, ingperneable, ack resistant and ductabl e,cenentitious.gurfaces. In
additio it a%‘so ‘f%%aﬁ?tesr%a?a%aﬂoﬁg eggi‘fygcﬁﬁﬁfgeagnﬁotﬂ,sl"ﬁe)?fu‘rééﬁ,

col oured, etc surfapesderoiberepy cthioethyethe process enables a cenentitious
material to be g eadj : st | QWM ui b

densel y corrpactde'd SF% @gﬁggﬁos?:%mé‘nvﬁzttﬁgus{ Ifg%g%&%%/hlﬂ g?ﬁeéﬂggr@ﬂ'ﬁpgfus
water.  The performeneddthir wheje. - cenentitious materials is

dependent on cpnpagidi@n Ctingn s MQinds . +dh es; el oped
has achi eved a’?p I eag‘%d]gi gﬁaﬂggﬁatﬂng or%jg"eééﬁnsgsté\-higgﬁfa(aagei&pi&ﬁ%% dur abl e
weari ndOsurface of VefyfoRt frakciCi-ons down to around 1 nm 2.  Low

shrinkage,- W t Ig.t heaViowk Uthe EilncTasiahi 67 Rfrger qddntdtiedant vr iwler Fikags, -
15 - 3. Excepti ona4 I £ I OWIthreEinEal%l lity wth hi gh strength,
har dness and dur abi | elaé U colaf&? M8FT™ can consist only of cement
and fillers, 9. Additional water can be added for finishing without
detriment to performance.
15 Thus is opened a range of applications for harder, smoother,
less permeable and more durable surfaces as well as coloured and

decorative effects.




:V\:hi ch is very econom cal. 5. The material can "be easily placed as a
fluid or dry powder in very thin layers. 6. Good gglghebmagsémaép'icecbus

substrates, in effect formngam)nollthlc whol e. ction
and resis ﬂmml &I ﬂ [“ nmpression, i.e. foot’ tr ows the
I ncl usi on s of fi ne_fid lers, i deal ur f aces.

9. Addi ti dnal Water ~can- be added for f| ni shi ng W t hout detrinment to
performance. Thus is opened a range oﬁ%@ﬁl i cations for harder, snoother,
| ess perneabl e anchethsd @mrﬁh:ldecwf@CﬂsmaScer@htnasuwkma%d adbdtiiﬂjlor ative

effects. d of ducing a.thi titious urface
coati ng, corrpr%g%?h'bq Ml’ﬁ% 3 g 'ﬁg&tg ﬁéﬂaﬁﬁﬁ(ﬂ’l é{’f’%]l?al?pe ™di ng
excess wat eexceapphkgtery mbalymgkaihleewakaﬂlealmatarmlt moclmeﬂacunelﬂ dotrmto a
oro rf tyate £ t S sai d
por0US, S Bfeing BRI EAP pBRAT Subkal PO oL SLIES e B0
wat er t her ebieecdisengte B@‘f‘fm of i rsgld:oﬁmcs:emntotmuse mglrneh. nulumh al
onto the sugfraee @%dtﬁélwpewm ﬁ‘?&?aﬁfc%%ﬂf‘%}fe% r (the P LadSi iy

coating bonded to, said surface. 2. accor
wher ei n the°'éd’&§'a‘%f‘6rC?"?a&HEHUé‘fet'F%raPP%ew&?r’@énﬁﬂ o rthei surfaceeceed
0.8. 3. #hdRN 16w naC aAE dediihalcted miterial e mRitlrd 2 8dEestiWat Bonded .
adequatﬁ) to mcr(gase the volune ofthe dry nmaterial if conpacted by at |east
5% 4. §UEE8Srding to any preceding claim wherein the substrate
has at Ieasz onk Meltmbuedct:ordas:gtlte redatm of , sahetkednytaermddledlmmﬁtserl al .

5. A net | n C ng rein the suction is
capillary SJl]f(%t Ion ?EEO‘E&Q wﬁ%ﬁl X%"?égg g& hg& ?%dcgng A et hod
according to any mféwddlangommsmto\/\/wéum nlg huhtsneatu the i addad fuatieentist hat
subst anti alédﬁqﬁ‘é}te""i‘& efn&'r@astéﬁ'%ggf\;o‘%h@ t’il‘:ﬁqé’edr?mﬂx\@é'm%ﬁ Ofﬁ) §IR€ u%yal

surface. according to erern s

wat er t]rsaveqts ]?%ifv'a%ls

4. A method according to any preceding claim, wherein said

| the

thickness is under 1 mm.

5. A method according to any preceding claim, wherein the

substrate has at least ten times the mass of said dry cementitious
20 material. | '

6. A method according to any preceding claim, wherein the suction

is capillary suction through the pores of the surface.

7. A method according to any preceding claim, wherein the suction

is sufficient that substantially no water in the material travels
25 away from the porous surface.

8. A method according to Claim 7, wherein substantially all the

water travels towards the porous surface at least as fast as the

solid particles.

9. A method according to any preceding claim, wherein the
30 compaction is assisted by atmospheric pressure.

10. A method according to any preceding claim, wherein the

" compaction is sufficient to cause the solid particles to touch.
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' the poroue—s&r—f—aee—at——l—east—es fast as the soli dmrshéepﬂiﬁ&et&ephcedA met hod

accor di ng laim V\/nerel n said per conpacti on
is assiste ]“mmlﬂ‘mmll HIEY essure. 9. A net ho BM“ any
precedi ng clsal ®y wherel t*he corrpactlon is suffii CI e solid
particles to touch. -17- A reetillod accordi ng to any preceding

cl ai wh I, d t t f d
mter] al o odhoBiRay a%’c"qr@i&i' B draresdifd’ ¢t ShetRo luEabe el
the renovalcoapactiioar 1a| ah. thdt theAveiemhoef dewatatiednatert hiim ndluceter ei n
the vol ume y atCYRlq %g We‘?ﬂﬂ]y' ?0%)6‘1%%’1* t@ttﬁeeﬁ“‘eﬁuéﬁ% déhievéq Tt hod

according t0 any prece e renoval of water Is so fast
as to resulty ﬂ-hﬁtﬂﬁ@ovée]npﬁr‘e?rt?rde@atlon of hydration, and the water

requireq fofp SUPSRELRIL JREdrddONed ! ady Cprer@aiAg t caifm, maher lwahch s tpgovi ded
by a subsequent wettlng after the initial h rdenln of th

cenmentiti ouemyakofawaters is so fastndy QRSN ttB A BF%ré/eﬁF?ﬁftdf’%l m

mer ei 2 t h%fawhkﬂdoﬁ?t gid atheC Ratéed Nequileedr forosabsedient - Afdettiomddf ti ves.
co

8 o Mot ST RS o BEAIRS, FESPROATE 94 Rk RRT RGN
I ntrinsic ptoetinitial hardening of the said cementitious material. 3
10 13. A method according to any preceding claim, wherein the applied
material contains one or more visual-effect additives.
14. A coating made by a method according to ény preceding claim.

15. An object of which a coating according to Claim 12 is an

inseparable or intrinsic part.

15 16. A method of applying a material as a cement grout, comprising
making a dry cementitious material workable by adding excess water,
applying the workable material to an existing object and dewatering
the workable material by adding at least three, preferably at least
ten times the mass of the dry cementitious material, of a dry

20 concrete placed on top of the workable material.
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