WO 2004/ 001158 PCT/ NL2003/ 000460 1 Method for using a spray nozzle to
spray on a |ayer of plaster, and tunnel or viaduct provided with a |ayer
of pl ast ewoaho4wiiss8t ype The present invention rel ates t®Ca/NROG3OH0f60r usi ng
a spray nozzle to spray on a layer of 5 plaster, in which a plaster

m xture to be sprayed out and a pressurilzed propellant gas, such as air,
are fed to,t| | e and.the gas and plaster m xture are brqught

t oget her if S8y e noZzle fqantay gn g layer. of plastel, and funneh on xiaduc
met hod of bRivedel Weh 4 BykinsWlastldriiasghpei t does not deal with a |ayer of
pl aster so 10 nmuch as a mxture of cénent or grout. The spraying of a
cenent/grout mxture is used in tunnel construction to finish walls and
ceiling of | C as, been.dri.lled or hewn out of rock. It is
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cement andSWedt ralbfare ied tq {hsesnean Aetzle and Hreagasdandoplasten mixtyss argtlwought an
aut omat ed : C of the fact that,
for exanpl {@@@ﬁ%m?%? %gﬂgoz%ﬁee&b%%ﬁégggﬁéﬁde%ﬁ%tf ?itge @o%?%y material is not
uniformy applied to the substrate, the spray naterial applied to the
substrate has %gdtZO undesired spre in density. This nmeans that it is not

readi |y poSshsf thisdype 15 kanqyye altBpughett goes, ot deal adthen daven @f wéastsr sef thi s
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conpri si nginatuphg} icbustivictiomteefinishiwallasnd esilmg of 2 passagrewbich hanbeanadrdledand any
25 added pl asticizers and/or setting accelerators, to be sprayed on as a

| ayer of p %“é‘f%‘?‘t(’@mﬁﬂ’mans of a spray nozzle. According to the invention,
in the nethod of the type described in the introduction the above object

i s achieved through the fact that the plaster m xture conprises cenent, 30
wat er and H ipkyawogein;thepid industry s appdy b arixtver off oinicuéite, aerdentand wgtertebe f act
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1000 kg/ mB. Densjties . in the range from 1100 to 1310 kg/ n8 WD 2004/001158
PCT/ NL2003?%0@4gbstrate in an automated manner by means of a spray nozzle, on account of the

fact that, for example, the spray nozzle becomes blocked, the spray material is not
uniformly applied to the substrate, the spray material applied to the substrate has an
20  undesired spread in density. This means that it is not readily possible to use a mixture

of vermiculite, cement and water of this type as a fireproof layer on very large surfaces.

It is an object of the present invention to provide a method which allows a plaster
mixture comprising a phyllosilicate, such as vermiculite, cement and water and any
25  added plasticizers and/or setting accelerators, to be sprayed on as a layer of plaster by

means of a spray nozzle.

According to the invention, in the method of the type described in the introduction the
above object is achieved through the fact that the plaster mixture comprises cement,
30  water and a phyllosilicate, in particular vermiculite, and through the fact that the plaster
mixture is fed to the spray nozzle with a density of approximately 690 to 860 kg/m".
After setting on the substrate, the plaster mixture reaches a high density, such as
density of greater than 1000 kg/m’. Densities in the range from 1100 to 1310 kg/m’



2 have proven achievable in practice, nmaking the plaster m xture em nently
suitable for use as a fireproof |layer. The Applicant has found that if the
m xt ure ovopheddoosssl i cate, cenent and water is suppli e@CTONIRhS/®MBAY
nozzle with the abovenentioned density, this mxture can be sprayed
successfully, with the aid of a pressurizéd gas, in particular air, 5 via a

spray nozzle w thout .t.he ray nezzl e, becom bl ocked or u suitq{il in
sone ot helrha‘\’/\?aglroy or a?}H%vagzqoglr%rtagtéF % BPEW& 68?"‘%%? MY gm('ﬁen{q iS4ig ?)goro nto

| arge surf aseavd Eaeproof RyéM The XQpliexdt hat HeundpBhi Fand niasrd OUSH)lo8ilicate,
particular that it is advantageous if the plaster mxture is fed to the
spray nozzrcengitard yvaieris segplist tg te pryswaziegristhephaverpentioned density hisr | y
preferred Lf. the. pl i i . . ray: i t.h ensity
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preferred if, priqgr to the spraying oqperation, the plaster mxture is made
up by mi xi RECAWEY yorths putomatzd spEIRSeS 4 magiee ofjthis e ori lagge qusface tfest e, 15
and cenent pyig; ' A&g}ﬁ'& ; ' j.ned
has a densi t;t/ﬁlpv(\:n%?% t%l ﬁe bo@n@%ﬁ% gﬁ\%??’?ﬁ%@%%ﬂ?ﬁ%@%t e(r&é? agHea
density, f plasiexariptues isakd th Etevapery Wdleamith 32@nsit/ 037005t 840 kg/mhamdbiersn made
up, the plaster, qixture w enerally b d.to the spray. nozzl e by neans
oF " parp. Saycuad il Tedinthe pESRERSKRP Bpd fhegptaa i Vi donly of
densi t yowi 76 t» §dvexg/afge at which the plaster mixture is 20 ultimately fed

to the spray nozzle as soon as it is nmade up, it is possible to
considerably reduce the risk or extent of the density departing fromthe
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it is preferred if the sprayed plaster mixture i s under a pressure of 4 to
4.7 bar, i fipHreisagderup by pidsg adey wixtarepfiphylosiligaig, in partichlar germtiewlitei de,
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of the plaster mixture has a density within the range at which the plaster mixture is

20  ultimately fed to the spray nozzle as soon as it is made up, it is possible to considerably
reduce the risk or extent of the density departing from the abovementioned ranges as it
is being conveyed to the spray nozzle, which is of benefit to the structure of the plaster

mixture.

25  To substantially prevent the spray nozzle from becoming blocked, according to the
invention it is preferred if the sprayed plaster mixture is under a pressure of 4 to
4.7 bar, in particular, a pressure of 4.2 to 4.5 bar, on the outlet side, in the spray
opening, of the spray nozzle. Where the present text and the text which follows refers
to pressures, it will be clear to the person skilled in the art that these are excess

30  pressures with respect to atmospheric pressure.

To prevent undesired compaction of the plaster mixture as it is being conveyed to the

spray nozzle, according to the invention it is preferable if the plaster mixture is fed to



WO 2004/ 001158 PCT/ NL2003/ 000460 3 the spray nozzle in such a manner that
the pressure of the plaster mxture is at nost 8 bar, preferably at nost 7
bar. The wWppbi«mmntsshas found that 7 to 8 bar is a criti @al/Nn2ed3eof60r a

pl aster m xture, in particular a m xture conprising vermculite, cenent and
water. How a supply of this nature is to BPe effected will be clear to a
person skilled in 5 the art as a function also of the distance which is to

be spanned8§Piaygrogglspinysuch g manner fint fag prcssige of Mo Blasigr mipuEe isyenest punp
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to 8 bar. 10 In_order to prevent undesir C ssi.on and resu|tant.
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nozzl e,5 acperndi 40a Fighclibe aldovethe QMistdrice ivﬂﬂclp’ise{oeﬁé‘g%ﬁg%@:du}iﬁg S%B efjignt gas

to be at a pressure of 4 to 7 bar at the entry si he “spray nozzle.
15 To enabingolyeresqleciinger suakleautype tof pympsandaifelie distansbs yreoretativelysgrbatif at e

t aki ng account i articul.ar of the densit f _1he plaster mXxtur nd to
a | esser €% Eorwagel %Sgn% %\Elﬁlﬁaglﬁgg gBBIHPS ngf‘:ﬂtaﬁeégaﬁﬁegg%ﬁ'iﬁgfr S0 Shh Hyay ﬁ‘a?he

spray. nozzghe, prassudé ditNehe @xitheide NYEMRAE Ofurhp inS quedtRhedsld ot Ofxcthe tgpeENi ng
of the spray nozzle duri n%a{s)prayl ng to be held at a distance 20 of 1.0 to

2.5 in, irmbexementigngd 710§ 2 m fromthe substrate which is to be
providgd with the [ayer of plaster. The result of this is that the plaster
m xture, when it reaches the substrate, will strike this substrate with

suf fi ci entInfordereo tpoevens utidesirbditorhpresdiaty aid @bultdnk dRicRiges] prekinsblf tagbent | y
securely, so that it can fet wi.thout falling off the substrate. 25 The
Appl i cant Wadhe HORRT {WBnRSe iR dhie SOt Nefzdnt agserdingdo thadnyerjien pfis

plaster cagleRfabiS R WEProBBlidht BaSRR! A& & t t that
it is not aﬂr%gcessa& togr\?gt %hga su str?tresiﬁr% %thg?égﬁiaﬁl%%e?%@&s?%%ﬁnggove
adhesi on. spmy myzplei cant has found that the nethod according to the

i nventjon can be used 30 particularly successfully for a substrate nade

fromconcrete of strength class B45 or above, such as strength classes
B50, B60 oro Bobie fe ¥ Bixdirk b bBisgAfEd RIEERY b §ls@Bsirate taking account in

particular of the density of the plaster mixture and to a lesser extent also taking account
of the pressures prevailing in the spray nozzle, according to the invention it is
preferable for the opening of the spray nozzle during spraying to be held at a distance
20 of 1.0 to 2.5 m, in particular 1.5 to 2 m, from the substrate which is to be provided with
the layer of plaster. The result of this is that the plaster mixturé, when it reaches the
substrate, will strike this substrate with sufficient force to ensure that the layer of

plaster sticks sufficiently securely, so that it can set without falling off the substrate.

25  The Applicant has found that to achieve sufficient bonding, the layer of plaster can be
sprayed onto a substantially dry substrate or at least that it is not necessary to wet the

substrate in advance in order to improve adhesion.
The Applicant has found that the method according to the invention can be used
30  particularly successfully for a substrate made from concrete of strength class B45 or

above, such as strength classes B50, B60 or B65, or even a still higher strength class.

To enable the method according to the invention to be used to apply a layer of plaster



To enabl e the method according to the invention to be used to apply a | ayer
of plaster WO 2004/001158 PCT/ NL2003/ 000460 4 with a good coverage,
accor di ngwoaoedmeiisavention it is preferable for the spr&gToNeni3ngo460 duri ng
spraying, to be noved in translation, as seen transversely to the spraying
direction, wwth a rotational novenment supdrinposed on this transl ational
novenent . TEi s results in a églge of helical, . elopgate spraying pattern

with over | %f iar%’gmg&%?fﬁg?a@cmg itp e ipyeniion iris REtSTANNR o8 the SWAY OBFRE of
the thi cknggs I t i rj i he | ayer
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m ni num pl éisgcion) withra tdtatodoak seyementosuperipippsed: bie thistenslagonal tmévement.

preferabl e.f.or the.10 subs te ich is to be provided wth a |layer of
Dl aster t oTS il inadIig Rt bitieh Pt Sybfng padyed Syl Sytlebging sifilaecn,
Wi th pins gmathorRse positioned transversely with respect to the said
substrate and which have a length equal to 1 to 3 nmless than a

predet erm ned desired thickness of the |ayer of plaster, the plaster
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pl aster. Tdpeayph@6f thdilayer df plite ane i thiPaal td aaRe iOdoskiBlceto\eabgre @f speglifieat er
than 0.5 nmeter, in particular at intervals of from1 to 2 neters. According
to a furtHemiBEpeplaster dayep thigkiess,; srpamdingtp fhe mventianitas mselsedle &r @epl yi ng
a firgpro 410 . : ' ' f t road,
t he fil(r:e)gprécglf(g)iS M‘%&}P%g H)E%I go lvéd%Pa‘g‘é}E ld(r)l?? éﬁl @&%ﬁ%ﬁf‘ﬁ%ﬁ’%ﬁp |§1§tou1!sﬂ|gng t he
met hod acclayeli ofyplastet beingi spvaet i onn .wifkc pinsdivhigh tave petitianal tratisvaspBcivitht he
present invention relates to a tunne] or viaduct provided with a |ayer of

pl aster sprSRASH Qe et guhshaterradnphich havs ailargth sapMdo; hirammpresshanp
provi ded Whibfergmiihé®REQRE t@x&rss %P@a ﬁgeﬂjéf ﬁlgst&ﬂjﬁlen@madm%&&%rtﬂwgeiﬁxg the
invention  for applying a tfireproof |ayer. "The present invention w be
expl ai ned $pmayedron wiéil giel tigself the nespcktivepias eream looger sibleloy at Bastgrodongeri ¢

dr awi i n_whi ch: Fi gur e ho, a highly,di agrammat.j.c il lustratiqn of a
oy 0w Tt i ol o o8 O plasil e Bind o ptinis 5 B okt et SevAsialt of
sprayed pl @ster thah Bih6ter, in particular at intervals of from 1 to 2 meters.

According to a further aspect, the present invention relates to a method for applying a
fireproof layer to the wall of a tunnel or viaduct which faces the road, the fireproof
20  layer being a layer of plaster which is applied using the method according to the

invention.

According to yet another aspect, the present invention relates to a tunnel or viaduct
provided with a layer of plaster sprayed on using the method according to the invention
25  or provided with a fireproof layer applied using the method according to the invention

for applying a fireproof layer.

The present invention will be explained}in more detail below with reference to a highly
diagrammatic drawing in which:

30
Figure 1 shows a highly diagrammatic illustration of a spray nozzle with plaster
mixture feed, propellant gas feed and a jet of sprayed plaster mixture;



WD 2004/ 001158 PCT/ NL2003/ 000460 5 Figure 2 shows a highly diagrammati c,
partially perspective view of a tunnel which is being provided with a

| ayer of wbast#1us8i ng t he nmet hod according to the i nverCITNL2003M0gu0e 3
shows a highly diagrammatic illustration of a production |line for making up
a 5 plaster m xture and spraying it in acdordance with the invention; and
Figure 4 shows ighly.diagrammatic illustration, of ,a sprayin attern
fromthe s%lrgggp 3 ﬁg‘}‘g‘f a %ﬁlag’éa“HF@F%PP’é’&ﬁVr?e%Eﬁm?dﬁ%‘@ Oaliatlﬁqu%@%‘m/’énti on.
10 Fig. 1 plig¥droviddaoila tyBOSEITHRE Sing (BURINGR RS8N0 T Bydntint h an
entry side 7 %%d an exit side 8. A hlc?e 2 V\:hl}Ch IS used to1 gupplil t he

pl aster m xture 3 is connected to the entry side 7. A propellant gas feed

line 4, vig whigh in thi ) d.air .5 lied, is al
connect ed U Tuis § BlebCaasatiiticdnEFfubh o3 Ardusiof o Smpradud®i . s
i s comd neplaykt Mitthe dhﬁ%ﬁﬁa?fngﬁi Mt deESrddnddhb#l tHeSn¥atibR; sAr ayed in a manner

which is 15 known per se, ftfor exanple by setting the plaster mxture in
rotation via a tangential centripetal feed, in such a nanner that a

sprayed j eg: 6.0 ] X d .air mer.ges_at the exi.t side 8.

Accor di ngeﬁlgg %%%S]?Arﬁ%%ﬁ%lw &l%glga&ﬁﬁaalsctlg}”s%t@ tﬂfg‘ S%’aadﬁ/‘%%#a gegbtrgpyﬁlggﬂrf'y sts of
a m xture ndzzkewhich id preferred @ivBetordaned ®ithahéinvbntappr opri ate plastici zers
and/or setting accelerators. This mxture is nade up before being fed to
the 20 spray nozzle by a m xture of vermculite and cenent, as is

comergj al ! I [ . i Lo I I rkated b
Caf co/ I:Igeppi;-:-, : @églr)]‘gg:aiIﬁ%hlx/lﬂﬁg{ﬁﬁ%é@nﬁé?eﬁﬁgﬁh%hﬁé%aﬁ v%thY\%ll %M %dg% a!ﬁﬂ Y
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conpl etel y_passive, in the ent o fire. After the plaster |ayer has set,
bound wat &VSieBITg SlechA BEpaLDY Eeeed e 0; Ha B BURG Gre SHRPGREHREA P e
grai n i nsuyigblied i IBkRElea I Qi -5 i i ect.
To enabl e L RE. apis f30 PBREled o Rl AUy U7, 20 RER SP2Le L AR noaet i
accor di ng % as edmbingdwatht the plaster nestupe 3 wericly e tp hengpoayied it af mannehiwdigh st er

m xture to,_be fed to.the spra nozzl ith a densi.ty ip the range from 700
o 840 ko) P Ry dorcsioaip by aGine, B Wastrs Tatie it doeRovisd ipeass

kg/ nB, at &dnerigudll fed) Besuch 2RRARN% MRt el ¥p@aled 78 & QE3I1h08 miRbicCatedirby 9.

To ensure that the propellant gas on the one hand has a sufficient

sprayi ng a®@Bfiges aid thin sifesidener Awooulinpety e exewion; Vibpyplasier Usirgwet he

densi ty Of 16 s AR B fixiyfieof IREGIRE Leftoht, ekt P abSdphifte
plasticizers and/or setting accelerators. This mixture is made up before being fed to the

20  spray nozzle by a mixture of vermiculite and cement, as is commercially available
under the name Fendolite M II, which is marketed by Cafco/Reppel. Fendolite M II is
entirely of mineral origin, is lightweight, fiber-free and has the particular property of
remaining completely passive in the event of a fire. After the plaster layer has set,
bound water is present between the individual sheets of the vermiculite grain insulation

25  material, providing an additional insulating effect.

To enable the mixture of vermiculite, cement and water to be sprayed, according to the
invention it has proven very important for this plaster mixture to be fed to the spray
nozzle with a density in the range from 700 to 840 kg/m’, in particular a density in the
30 range from 750 to 820 kg/m’, at the entry side 7, approximately at the location
indicated by 9. To ensure that the propellant gas on the one hand has a sufficient
spraying action and on the other hand does not excessively influence the density of the

plaster mixture, the compressed air 5 is supplied in accordance with the invention at a



WO 2004/ 001158 PCT/ NL2003/ 000460 6 pressure of 4 to 7 bar at the entry
side 7, approximately at the location indicated by 10. |In particular, it
i S ensur edotzh@tootts8 pl aster mixture in the spray nozzl e PCTINI2003/000460
approximately at the location of 11, after it has been conbined with the
propellant gas 5, is at a pressure in thé range from4 to 4.7 bar, in

particular _in the n fr 4.2 5.tg 4.5 har, |If the m.xture of th
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of pl ast eke.@nprozimaielyet she fogatbonaelebls afier Hdas bednecasphringd withzhe plopebaitng

bl ocked in_the. antine.. Referying.n to fig..2, with the th
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and water. In the process, the spray nozzle 1 is controlléd by neans of a
sprayi ng ruperediont ofdhg sprag serdancdusdevel afimesshree e HpplicankHasafouad deais| v
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in the rangestér omtd.largt Gufaée aredh evithiounyengpriy Botzl€ GeRdrhingsShlackedsiar thahi ch
scans the surface which is to be sprayed between two diagonally opposite
corners, iMe¥WEI-a nanner that the spraying robot is 20 aware of the
preci sg formof the surface which is to be sprayed and can control the
spray nozzle accordingly, so that the surface which is to be sprayed is

| i ned conpRefering nowi foofigl 2, wiithh tle hejted edcoplims tt@rthe iinvendion i i¢ Uk drighiyt h a

m ni num ant eed | ayer. .thickn . The raying robot wll in this
pr olcess gﬂﬁvﬁﬁtag‘fﬂ”ét}‘l S Eﬁ%‘{ ilﬁ?ﬁgesgﬁ’ﬁbtwﬁﬁgpxbﬁ&eg G aﬁﬂﬁh@%&ﬁy %Hozzl e
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wi th good coverage is obtained during spraying, according tot I nvention
it is predcrsprang oybot h2 aspimgdcanlanebwith the invergiontis edvantegesipheldazzl e 1

durin praving 4 n...Such mapner .that it folla sprayin atter

corr egl&sjndﬁﬁétan %ottoﬁétrﬂgtﬁg\%rq ﬁo?ni the SH%,’StraIEe. ‘é".ﬁm Hg%%ﬁ? é@m %éﬂ? éﬁi Cp¥ the
control | edmsfelatall ThedREMES T avillReRtlY BOR the WhgE idm S5ebght or  curved,
novenent 13 with the rotational novenent superinposed on it, in such a 30

manner that the spraying pattern follows a type of helical pattern, as
hi ghl y

The spraying robot comprises a laser which scans the surface which is to be sprayed
between two diagonally opposite corners, in such a manner that the spraying robot is
20  aware of the precise form of the surface which is to be sprayed and can control the
spray nozzle accordingly, so that the surface which is to be sprayed is lined completely
uniformly with a layer of plaster, in particular with a minimum guaranteed layer
thickness. The spraying robot will in this process during spraying constantly adapt the
position of the spray nozzle to the measured unevenness. To ensure that a uniform layer
25  of plaster with good coverage is obtained during spraying, according to the invention it
is preferable for the spraying robot 12 to control the spray nozzle 1 during spraying in
such a manner that it follows a spraying pattern corresponding to that shown in fig. 4,
i.e. the spray nozzle 1 is controlled so as to execute a translational, whether straight or
curved, movement 13 with the rotational movement superimposed on it, in such a
30 manner that the spraying pattern follows a type of helical pattern, as highly
diagrammatically indicated in fig. 4.

To ensure that the layer of plaster remains attached to the tunnel wall with a very high



diagrammatically indicated in fig. 4. To ensure that the |layer of plaster
remains attached to the tunnel wall with a very high WO 2004/ 001158

PCT/ NL20080O00H®01587 | evel of reliability even in the ePemNIaho3gmpwsure to
fire, according to the invention it is preferable for the tunnel wall to
be lined with a nesh structure before the7 ayer of plaster is sprayed onto
It, which S tructure w.ll. be e dded in the layer of plaster .after
the |ayer ggfav eﬂ?é‘&{@%‘h%%"eﬁé% H‘es%’reﬁ %‘gex@f??“_rﬁt?fggﬂn a%‘f‘%&‘é”gd? éﬁ%‘FW'_E’Woél $ifpe is
very 5 di 3giraapBibe fhd HmhBOant8 hedMneiwitA  hidsh 2trudtfredbbBW MeStgdr of

i nspection’in order to be especially certain after the operation has
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t hi ckness quer.. the entir urf.ace (which is very inport .1 n_cannection
W th 11T epAls inederil Mifterghds sREE sheE oo AERY sl iRl Aolis RSt Ve <
nature $0 laRgemimtdatig indicdied by ed lafier2. of plaster is being sprayed on,
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20  Reference will now be made to fig. 3, which provides a highly diagrammatic
illustration of an overall installation which can be used to carry out the method
according to the invention. This overall installation comprises a diagrammatically
indicated train of carriages. The rear side of this train is formed by an exchangeable
carriage or exchangeable carriages with stocks of raw material. These stocks of raw

25  material will in particular comprise a dry mixture of vermiculite and cement. The
stocks of raw material may also comprise water for making up the plaster mixture. The
stocks of raw material may also comprise compressed-air cylinders or spraying by
means of a spraying robot. These stocks of raw materials may be provided on different
carriages. These stocks of raw materials are diagrammatically indicated by 15. There is

30  a buffer silo, in particular for the dry mixture of vermiculite and cement, provided in
front of the carriage carrying the stocks of raw material. A double mixing installation
17 is provided in front of the buffer silo carriage 16. This double mixing installation 17

comprises two batch mixers which can be provided on one carriage or if appropriate on



30 a buffer silo, in particular for the dry m xture of vermculite and
cenent, provided in front of the carriage carrying the stocks of raw

mat eri al .wA2doubhissm xi ng installation 17 is provided PeTINIQ0G3/006460 he
buffer silo carriage 16. This double m xing installation 17 conprises two
batch m xers which can be provided on one8carriage or if appropriate on WO
2004/ 001158 PCT/NL2003/ 000460 .8 two carriages. These hatch nj xtures_ can
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pl asteism'xture to be sprayed out and a pressurized propellant gas, such as
air, are fed

An energy carriage 19 from which electrical energy can be supplied to the various

components of the train with carriages is generally also incorporated in the train of

carriages. Finally, a spraying robot carriage, on which the spray nozzle is provided and

from which the spraying of plaster mixture will take place, is incorporated at the front
20 ofthe train.



5 to the spray nozzle and the gas and plaster m xture are brought together
in the spray nozzle in order to be sprayed out of the nozzle, characterized
in that twe200&mie8 m xture conprises a phyllosilicatePCImNIResstoeshar
vermculite, cenent and water, and in that the plaster mxture is fed to
the spray nozzle with a density of approxPmately 690 to 860 kg/nB8. 10 2.
The met hod ES claimed in claiml, in which the plaster mxture is fed to

t he spray C le with a density of 700 to 840 kg/nB. 3. The nethod as
claimed in claim2, in which the plaster mxture is fed to the spray 15
nozzle with a density of 750 to 820 kg/nB. 4. The nmethod as clainmed in one
of the pretedi Agnethaidnfer usingwhimrhy mozale to gptayeon speysri ofgplasier, ph adtiehr a

m xture is de up b i Xin d i xture,of phyllosilicate and c nt

Wi th et er PIHCSTICHIE toce orer aut fLe Bressrized proRetieel gt Sithl HadsSlensi ty
as 20 glesgrthbePrdymdRR &#id hbdlaiand phsteP mikiiee Hﬁﬁ@ﬂgﬁ&o%&tﬁéﬂﬁ%& RpRge of
the preceding clains, in which the plaster mxture In the spray opening of
t he spray werzldig drderdp bg sprayed awteof dlie dozzle, sharadsenizediin thai dhe plesiermixjure
pressure of 4.2 tao 4.5 bar. 25 6...The nethod as clained in one.o e

Dt ced! ng_ criirfich & ahoTenBRte 18 mricl e vbeRtgT S el v, RECupoal 881 o
in such a pr&asemikinad id f&l B Ql&esgfrﬁ’%(i’xfozilbawiﬁﬂl asi&isity e ippréxiinated 600Sb 8
bar, preferably gt nost 7 bar. 30 7. The nethod as clained in one of the

pr ecedi ng 840k i n which the propel lant gas on the entry side of the
spray {pzzle is at a pressure of 4 to 7 bar. 8. The method as clained in
one of the preceding clains, in which during the WO 2004/ 001158

PCT/ NL20032.0008mettidd i chymad i disinohdn iwigctothe phstes piiaguraiszdzd ® ths spialyd at a
di stance of 1,0 mto 2.5 in partigular 1.5 mto 2 in, fromthe
substrate Wﬁzl?nwit%atdén%@‘?ﬂ it%iégo th- the | ayer of plaster. 9. The nethod
as clainmed in one of the preceding clainms, in which the substrate 5 which
is to be provided with the |ayer of plaster is substantially dry or at

| east is ndt Wit methodrasathimad  claim 2, in which the plaster mixture is fed to the spray

15 nozzle with a density of 750 to 820 kg/m’.
4. The method as claimed in one of the preceding claims, in which prior to the
spraying the plaster mixture is made up by mixing a dry mixture of phyllosilicate and
cement with water in such a manner that the plaster mixture obtained has a density as

20  described in one of claims 1-3.

5. The method as claimed in one of the preceding claims, in which the plaster
mixture in the spray opening of the spray nozzle is at a pressure of 4 to 4.7 bar, in
particular a pressure of 4.2 to 4.5 bar.

25
6. The method as claimed in one of the preceding claims, in which the plaster
mixture is fed to the spray nozzle in such a manner that the pressure of the plaster

mixture is at most 8 bar, preferably at most 7 bar.

30 7. The method as claimed in one of the preceding claims, in which the propellant

gas on the entry side of the spray nozzle is at a pressure of 4 to 7 bar.

8.  The method as claimed in one of the preceding claims, in which during the



10. The method as clainmed in one of the preceding clains, in which the

substrate conprises concrete of strength class B45 or above, such as B50,

B60 or B6&O 2004/601115810 appropriate higher. 11. The net hog#CasNieh@iooedoi n one

of the preceding clains, in which during the spraying, the spray nozzle is

noved in translation, as seen transverselywto the direction of spraying,

with a rotatiqnal, novenent superinpos&@,oq@ihis ransl ational novenment. 15
1splp

12. The netliBdn&dhs PRRg of feowEyoRozz SHPrgstancsi ofs-0im Qm-T AbtiRe
substrate ot 1.5nt B 208, RiieSRBuleWhich 53Y6E piBlidl) A%h Be o BE LG,
p n I ch ar

prior to tRe aster layer el ng sprayed on, th pins
positioned transversely with respect to the said substrate, which pins

have a length ggqual to 1 to.2 | ess.than a predeterni ned 20 desired

thi ckness Por THe Mreldt anlaisfedinene g e brocyding, clims. ji Aich e Sysiee <
sprayeds onwhibhtis o bRSrbviRed Rithithe 1450F 6??&%@' iEhbRtalalBf &y Gt 4tqBAets ¥dtsi bl e
or at least no |onger project out of the |layer of pldstér. 13. A nethod as
cl ai med i nwetted matlzanden whi ch the pins are positioned at intervals of 25
greater than 0.5 neter, in particular at intervals of 1 to 2 neters. 14. A
met hod for applying a fireproof layer to the wall of a tunnel or viaduct

facing theor ogHe mdiitod he ERMAAT inl GLHf BRI fracalin@¥RImfin BYidsh She Wbstrhtel S
applied using the nethod as clainmed in one of clains 1-13. 30 15. A tunnel

or vi aduct cpyRpsed eqnoietenofistrengty clgss Briaor abosp g as dIviHGigon BeSnet fod  as
o e Mol AT, 1,53, or prov ded i o i reproot Tayer applied
11. The method as claimed in one of the preceding claims, in which during the
spraying, the spray nozzle is moved in translation, as seen transversely to the direction
of spraying, with a rotational movement superimposed on this translational movement.
15
12. The method as claimed in one of the preceding claims, in which the substrate
which is to be provided with a layer of plaster is provided, prior to the plaster layer
being sprayed on, with pins which are positioned transversely with respect to the said
substrate, which pins have a length equal to 1 to 2 mm less than a predetermined
20  desired thickness for the layer of plaster, and in which the plaster mixture is sprayed on
until the tips of the corresponding pins are no longer visible or at least no longer project

out of the layer of plaster.

13. A method as claimed in claim 12, in which the pins are positioned at intervals of

25  greater than 0.5 meter, in particular at intervals of 1 to 2 meters.

14. A method for applying a fireproof layer to the wall of a tunnel or viaduct facing
the road, the fireproof layer being a layer of plaster which is applied using the method
as claimed in one of claims 1-13.

30
15. A tunnel or viaduct provided with a layer of plaster sprayed on using the method
as claimed in one of claims 1-13 or provided with a fireproof layer applied using the

method as claimed in claim 14.



