; BCe3e@r G, . Z6Tr")  CEMENT- CONTAI NI NG 2- CC' MPONE TIE RODS
Nunerous 2- conponent nortars are known for fasteanmMﬁmmmwmmm ?Hggmz
as tie rods and the like in boreholes. 2 Conponent noriasns,.are unde

t 0o be curabl e conpositions, which contain, on the one han curabl e,
conponents and, on the other, curing 'a]gents separ at e”mww MMMNanot her,
for exanple, in cartridges or foil pouches, so that stored. To
initiate the curing, the conponents are bought into reactdne contact, for
exanpl e, by destroying the malls separatlng themin the borehole or by
pressi ng them j CEME ; ey HOOR0 Qi y<s, which
contain polynerlzable organi c conpounds as curable conponents and,
initially separately herefromuntil used, the correspondi ng curing agent,
are wi despread. On the other hand, cenent nortar or plaster nortar, which

was us%gvﬂg#&éﬁ%ﬂgﬁgglg Hg %he E@s%:.hasgnnved i nto the background. A
pl urali hol es by nineral seati ng

materials in theé&&dest sense, such as natural st such as a rock, or

artificial stonesVUEGERUSs? coRNEPRRENt mortars, are, OWP for fastening

anchoring means such as tie rods and the like in boreholes. 2-

Component mortars are understood to be curable compositions,
which contain, on the one hand, curable, components and, on the
other, curing agents separately from one another, for example,
in cartridges or foil pouches, so that they can be stored. To
initiate the curing, the components are bought into reactive
contact, for example, by destroying the walls separating them in
the borehole or by pressing them jointly out of the foil pouch.
2-Component mortars, which contain polymerizable organic
compounds as curable components and, initially separately
herefrom until used, the corresponding curing agent, are
widespread. On the other hand, cement mortar or plaster mortar,
which was used quite commonly in the past, has moved into the

background.

A plurality of anchorages is produced in boreholes by
mineral seating materials in the widest sense, such as natural

stones, such as a rock, or artificial stones, such as concrete,



tiles, artificial or natural masonry and the like. The use of a cenent
“hortar for such fastenings, that is, a mneral silicate conposition PRUG2002
seating material, which once again is a mneral silicate, nust therefore
--seem as conforming to the system Object of the Invention The present
invention relates to an inprovement in2such a conventional nortar
conposition and, especially, to achieving high pull-out values and control
of high Eutffg ?’é’fbgl.cﬁﬂmﬁ-’r VESTERe MRAQBRY | &FF THIS lotjeect The ge of a
acconpl i shed by using a curable 2 conponent nortar conposition with finely
di vi ded eement aariay abte suipdretenandsw thawaier ylregsrad euticaragent,
the curabl e conponent and the curing agent being separated t-o i nhibit

react i oncamdobi ought fengetdmt insderteseatondhiclonsneo adzan tthey nay react
in order to fasten tie rods and simlar anchoring nmeans in boreholes in

m ner al , mshéreat eikbecdtieng mattenihelreforesabsnrad esonfastieadcof chée finely

di vided cenents, which in particular have proven their value, m xtures of
such cenepksemi th cenents of usual particle size can also be used. It has

2 7 All G 2002 -3 neanwhil e been shown that the proportion of finely grained
cenents should) as far as possible, be at |east about 40% by wei ght, based
on the total weight of the cenent, even if |ower proportions of finely

di vi ded 955$5£—§£9%&£L§ﬁ§hﬁjgﬁﬁble in special cases. For the present
invention, fTinely divided cements are understood to be cenents with a
specific surface arga Ofe 0 132041830261 8L LY A h LGpt URAGn: a5, Measur ed
by the BET nethod. As cenents, Portland cenents, alum nate cenents or

al um noug,,chay CEHROLS: Qith LRI MtBEES: 28 D& eergggigﬁ%@?n;eoysr, the

i ntroduction of alum num contai ning conpounds, such nate cenents,

cured pr agnetLEh LR R YRl bR BRI SR e ™
product .

Summaxy of the Invention

This objective is accomplished by using a curable 2-

component mortar composition with finely divided cement as

curable component and with water glass as curing agent, the

curable component and the curing agent being separated to

inhibit reaction and brought together under use conditions so

that they may react in order to fasten tie rods and similar

anchoring means in boreholes in mineral, silicate seating

materials or substrates.

Instead of the finely divided cements, which in
particular have proven their value, mixtures of such cements

with cements of usual particle size can also be used. It has



As al kali water, glass, especially sodiumsilicate, but also potassium
“silicate or mixtures of these two, have proven their value. \Wen mitab&02
of finely divided cenment and water glass are used pursuant to the
--invention, the curing reaction proceeds conparatively very rapidly and, to
a noticeable extent, also in the direciton of the formation of zeolitic
conpounds. ‘Wt er glass preparations) the alkali silicate concentration of
whi ch generally is between 20 and 60% by wei ght, based on the total weight

of aqueaksarEailieebealsidhkalinagi kheapedp Be clsedne FPlghgegake of
simplicity, conventional conmerci al 2 7 AUi 2002 - concentratlons of 30

to 55% hyerekic@hbnatea pr&f efdreds FREsEONEENd aki QR E€l MR Bgkepyo the total
wei ght of the water glass. Analytically, any precipitates, such as nore or

| ess hydjeatff Sbhkead) oRl thlteR alNGhYded W tdhet Bemahkaldyesi Lircat g ,cont ai ned.
The ratio by wei ght of the water, contained in the water glass as curing

agent, é%dﬁﬂ?%ﬂbnbsoﬁoflﬁgl§'d%@hdehbwgﬁéﬂb é@%e@n@@$é¥ygﬂéi%§gslﬁf the usual
concentration are used, the ratio should fall wthinthe range of about 0.2

to 2.5 sﬁ%éﬂ%& %ﬁ@@g'alf&&(ﬁhe FheL@ng Zhveﬁklaﬁhefgn&BﬁRﬂQ%BE mortar

conposi tion, used pursuant to the invention, may contain conventlonal for

exanpl e,c&tﬁg @Q@Huﬂgé{'%{ocﬁpcy tb\éeéeméy@ AL LI L—Sé Ad 3%?9% S,
I sper sant

sol vent s |xotrop|c materials, inert Tiquidcarriers,
stabili nsg .fer | t bat e, and/or
t he |ikéﬂ%1§§§%a§8. tgl %Ig(grgsr %Cbgﬂg n{gglérzledd %mtﬁ% cac')smﬁ%ﬁéﬁg gbﬁpéliﬁl ng the

cur abl & g efdeglogand Qrcérﬁer;é;e 200090581 SN, nie.ﬂgmmete%!n@gtg%eﬂ As

filler, san quartz) ver I ne san kao ani c ers and the

li ke Caon?lhﬁ%%%tsawggi &rﬂ“@f@m URekP rﬁl@/e&)ésw@kg%reé%ma on the total

wei ght e nortar e conponent, containing the curablé cenent, may

cont ai n \K0que, t3 Orgfejdltklev 25 Bbt DL AL A fﬁhgﬁminé"éc)m 8?3&&” oll or

i sof ol s, r to aC| Itate the m XxiI ng. € VIScOosity Pofstich cenent

pastes) gont %s”'aﬂﬁm&ﬁﬂé SRS, Swhlcﬁ Ja}?éu(élu%QQ%n ﬁor&a%vgﬁlgxﬁi‘é rol led by

t hi ckening agents [ xotropic materrals, such as pyrogenic siTica and the

like. L'&E?%ﬁgith%h%u¥i§§Q§éééﬁlon for forming cured products, have a

faveorable effect on the stability of the cured product.

As alkali water glass, especially sodium silicate, but
also potassium silicate or mixtures of these two, have proven
their value. When mixtures of finely divided cement and water
glass are used pursuant to the invention, the curing reaction
proceeds comparatively very rapidly and, to a noticeable extent,
also in the direction of the formation of zeolitic compounds.
Water glass preparations, the alkali silicate concentration of
which generally is between 20 and 60% by weight, based on the
total weight of aqueous carrier and alkali silicate, can be

used. For the sake of simplicity, conventional commercial



of the water glass can also be controlled by conventional additives
affecting viscosity and thixotropy, ta pronote the m xi ng procews of ?Zﬁ
curabl e conmponent _with the curing agent component. Generally, the b 2002
conposi tions, used pursuant to the invention, contain 20 to 55% by wei ght
and prefer abI y 25 to 45% by wei ght of f4nely divided cenent, based on the
wei ght of the nortar conponent wi thout the curing agent. It has turned out
that the nortar conposition, used pursuant to the invention, cures

except i onakbyc it nsS8me 3 6ot 2Ys 49 ﬂyheveggﬁt Ng-PrNCEIS reaAN beyachi eved by
using a cenment) which contains, aside fromthe finely divided cenent used

pur suant teoxg&‘@nﬂlfb‘ﬁ% 9@1a€£§0hé7:?émd?§ tﬁ%%%b?é‘? J&'l%‘r’dea o? 88§r fgra| n,

such as standard cenents with a specific surface a 1 er/g as

measur ed b %@g.yBEAB m@egl1gg;§ﬁgggrecqggggtégvema Ple Wl8eCHE 1 san al so

be control ret ing s erabl’y al kal i ospha &s, such
as trisodi at i = 002 -G Yet
anot her ob#ga)?éé%l? gS'Li%%ve% ?o%f%gdﬁrﬁgutggg g cura alkaﬁ'lcgrlnl):b%agtnet nortar
conposi tions with {i ne_rlhg ? Eg)ﬁ t %gdt%\@t‘%te@ ass as.a Lwo- ctharrber or
mufti -chanﬁer eV| ce enrng a choring neans i'n Borenores

( TRANSLATOR. o t her 0, e inyention is the use
of the invent vegl a 0\7% 853FPb ﬂeq&t cgznpgglé‘% m)gf tno cgr%égi"lili on with
finely divjded cement urabl e com ts._and, al silicate as ¢ rlng
agent for #{8%’?6% ng aﬁ’cﬁ’ r%fa‘ﬁggﬁr‘r%sésn%s %ﬂ%ﬁ‘e $°¥e con tﬁﬁttlﬁg %S

bor ehol es. articul ar I nyen al so rel t to t gl
t he i nvent Fb% g %Jo%ﬁg“i?él&fi kﬁﬁayl?erh cﬁﬁﬁ%‘ér % %ﬁﬁttl ghﬁﬁbgrsasy
These i ncl ude, ar.ticul.ar, _cart ges of glass, plastic or ceram c) | n
the interi SPSO‘F ‘F’ﬁ?’]tyhgfcﬁrabf(é %oﬂpoﬁénts are di sposed separately from
the respective curing agent by destructible walls. Such cartridge systens
are inserted in the boreholes. To initiate the curing reaction, the
cartridges, includi t he artltlons ont ain herel re, d stroy for
exanpl e, by drivi ngnﬁ‘n ?he%f“ en?odsmo uch% ngs oer u,asref ?I thai

L 2 SR S ) K

separati ng om curi ng agen tEnt e foil

bag can begl)%gjfecte Loget hersucgt gﬁeslblolr hoI %}3@5’8‘%&9]‘ Solexgggl e a static

L
m xer . afn pr evi ous] Y,

dispersants, thixotropic materials, inert liquid carriers,
stabilizers, means for controlling the curing rate, wetting
agents and/or the like. These additives may be contained in the
component containing the curable material and/or in the
component containing the curing agent. As filler, sand, quartz,
very fine sand, chalk, kaolin, organic fibers and the like can
be contained in amounts up to 80% by weight, based on the total
weight of the mortar. The component, containing the curable
cement, may contain known additives, such as phthalates, mineral
0il, castor o0il or isofols, in order to facilitate the mixing.

The viscosity of such cement pastes, containing inert carriers,



cartridge and foil systens contain, aside fromthe reactive conponents,
“separated to prevent a reaction) further conponents of the nortar, 23Udl 2803
fillers) solvents, thickeners, thixotropic agents, agents that control the
~curing rate and the like. sodiumsilicate ("GvZ" - 2.7) sodium phosphate
retarder quartz sand (average particleSsize 0.24 nm) powdered quartz
(specific BET surface area of approx. 0.9 m-/g) Portland cenent (specific
BET surface area of about 4.4 m-/g) castor oil 20.8% by weight 0.8% by

wei ght 3&a:8%ebyoneirghl e@4b3%Hickemiight aSerd% by harbghdp i Gty wes ght I n the
case of two-chanber systens, water glass is in the one chanber and cenent
and cast@ycloids ipyrbhenot herliddhaenguahtzlikd | eriaewl bé ckatd g sagenty
generally is in the water glass chanber but may al so be distributed in both
chanber sof the waAWo 30082s Gah nBlsb bA pBhhesl 1fa bastemvdire iidr@1r ods and
simlar anchoring neans in borehol es, which conprises placing the anchoring
means i naddie ih@iehgkecwi b & sadAkNe a2 CoMpRteRbyTOF S 8 GRIFROShEI Oon with
cenment as curable conmponent and with water glass as curing agent, the

curabl e £OMANYHocARd bher KdirdidhAgeBbmBEh i SRRAT aﬁ@dcazqﬂgna'?@ﬁé reaction
and m xi ng the conponents to bring about the reaction and to fasten the

anchori ng, ¢t Wherein the cenent is finely divided cenment with a
specific surface area of 3-8 n2/g (BET) and is present in an anmpunt of at
| east 40% by wei ght based on the total anount of cenent. 2. The nethod in
accordance with claim11, wherein the cenent has a specific BET

Generally, the mortar compositions, used pursuant to
the invention, contain 20 to 55% by weight and preferably 25 to
45% by weight of finely divided cement, based on the weight of

the mortar component without the curing agent.

It has turned out that the mortar composition, used
pursuant to the invention, cures exceptionally gquickly. Some
delay to the curing process can be achieved by using a cement,
which contains, aside from the finely divided cement used
pursuant to the invention, also cement portions having a coarser
grain, such as standard cements with a specific surface area of
0.5 to 1.1 m?’/g as measured by the BET method. Pursuant to the
invention, the curing can alsc be controlled by retarding
substances, preferably alkali phosphates, such as trisodium

orthophosphate, including the hydrates.



surface area of. 4 to 7 m/g. 3. The method in accordance with clainms 1 or
2, wherein the alkali silicate (water. gllass) is sodium and/ or pot aszs'ywmi 2002
silicate. 4. The nmethod of claim1 wherein the alkali silicate
-concentration is 20 to 60% by wei ght, based on the total weight of the
aqueous silicate. 5. The method of cl-dim 1, wherein the ratio by weight of
wat er, contained in the silicate, to cenent is 0.2 to 2.5:1 and preferably
0.3to 1.7:1. 8 2 7 AU 2002 ' 6. The nethod of claiml, wherein

addi tional fillerg.fhi gé«grgb-ggévgpt&e di %gggg?tls tmex%{sr og%c agents
inert liquid carriers, sta i||2€l’s, means far ‘controlling e curing rate,
wetting and r tar..additiv f t.he curable
corrponer?t%ggg?lg/ o? éﬁrﬁlfo%&ggénn??g?e%@eocﬁltf D‘thlrgr%tﬁ%%laﬁ‘ d(%lvélgﬁ‘? 1, wherein
20 to 50% ight_of fi.nely divided cenent, based on.the weight of the
nort ar 53??%%&2’%{*% W T Ho 85T PRg® abihit© aarm%eﬁr 8§erﬁ]tlf“r'l-‘fé‘aﬁg’[eﬁoag\63fcecl ains 1,
wher ei n .Substances, which retard the aw ng,proce ferabl e al kal i
phosphat-&s, %QF T Tﬁgnﬁe%rhgf%gﬁoﬁﬁsa%i%a%ﬁgof‘- 30&%%'ent nort ar
conposition,with finely divided cement with a specific surface area of 3-8
Inz/g (BET 'dnd present In an an ampbunt of at |east 40% by wei ght based on
tile total anmpbunt of cenent, as curable conponent and water glass as curing
agent, the curable conponent and the curing agent being contained
separately, so as tg ir}_fgi bi .react'os:‘\,,ll in a two-chanher or nuftj-chanber
device acid, undef U EGNFPEGhsOL Pethg TaTSEq t b° r ¥dct o BRE eni ng
anchoring neans in boreholes. 1 D. The nethod using a curabl e 2-conponent
mortar COMSHEFYEon2RPYH 4557ERYedi ¢7 CRPTETENTOM Bh SOMRSEHPR Bift ace area
of 4-7-n,rr2/9, gDETI nd ,resent in 3{1 anount of at | east 40% by wei ght
based orf {eYt L BE PO 2Ce MBRED QL TWMORERESCORD lafdinedes gl ass

as curing agent, the curable conponent and the curin ent bei ng_contai ned
cepar at Gty CCEGNESSIERT iith (AR SEERADE ARCHYT 134 MESERanDET G faFt Fo&hanber

el e, o sHRSEL e conlian:, b S caued Loy encl Ll St ent
conpositiqn with fj nelé/ qig\r/i.ded gegﬁnt. vm'tt%,a seeci fic surface area of 3-8
e/ g( BEFS&ESpFesbit B it PEnBhnt or LAt ddst 226°WRPYHT BQEEEE off t he
total anount  of . cenent cur.abl e_conponent d with water .glass as curing
hgent, CHE-CHATBRE COTBOTETe Ao eV R TG JDGAE BEFI Geglr ated fo
inhibit reacti gn and éor use, fbe'én% m xed tt,o bri n% about .t h% reaction for
f ast eni RFEREUM8Hs ant- S1TH95A° falt AT r%taﬁed‘ﬁsofnc DMl 62 T8 A
Yy. AL. Sy.. A&, ..Al. _A&L. AS . AF(. A_Al &4i %l .
)* L} xs rﬁn&fiﬂfgaféaﬁéﬁ?&aﬁ%ea](céﬁ]a?%f Ay R CaPES] SATRAChSERFEAT ¥ ca] ca] ¢
a] ca] cajcalcqlgal cal e Al o8 Al §1ALC2aLERAlY Gtk Bie Rual1s.  such

cartridge systems are inserted in the boreholes. To initiate

the curing reaction, the cartridges, including the partitions

contained therein, are destroyed, for example, by driving in the

tie rods. Such two-chamber and multi-chamber systems also

include foil systems with two or more foil pouches for

separating curable components from curing agents. The contents

of the foil bag can be injected together into a borehole, using,

for example a static mixer. As explained previously, these



"{vql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJ Aia]]
cal ca]c”™a] ca]ca]ca]ca]calc(a]ca]ca]cald.

.1 &48q%=r, -}xsnid_Z]c]]ca]ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] ca] ca]calca]caj Zalca]cal)c$(Z
T()}xsnid_Z]c]]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalcalcalc

aJca] ca] ca]cal calca]ca] caljca]ca]calcalcalcalcalcalcajcal# &/ mz {
-!3!4!H1S!éAfﬂﬁnge and foil systems contain, aside from the reactive

"yt " | ####HaP&& &&} xr mhc”MY] c] ] ca] ca] ca] ca] ca] cMa] ca] ca] ca] ca] ca] caj cal ca
] ca] ca] ca] @@iﬁ(ﬁ]é&'ﬁk@abéﬁiﬁﬁﬂé&] @@]ﬁ@lv@al-ca] fad qalmal eal cad A& Ko Qn][é( <)2))
))**EFr**rU++t, v, y,, WH# W | val £° [Vrrhc’\Y]]ca] cal] c”a] c*a] cal ca] c”a]
LA] ona] calhe aliinicakeda] 60a) oad cahacaub eal e cahsakeal£a) cal cal cal cal cal

cal ca
./ D/ EOQD. e LElbL sV, W V% rYllga ca] chalc

"a] cal ca] C@%QQ OEa ca Tcaﬁ/ca L}q/ ca ctalle gL%J]IL% ca ga}ca] ca] ca
]calcna U 1 8 Ul c™a] c"a4| CEL! 10%{& ()- #10%{& ()- @0%{& ()- 9 10% & () -
Y*109@& ()- Y*109%&' ()-%l i K-"F10% & ()-
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109 ( T SMLOY&' () - 10( 10( 10(f5#10% & () - S[s" dEi J 3" 10%& SYF"109%&'

B i LT IER I 555
f ot LI T et R
109% & () - 991 & LhadRi0 & ) s SARPAELNG 19.24 mm)  39.8% by weight

powdered quartz (specific BET surface area 24.3% by weight
of approx. 0.9 m?/g)

d

Portland cement (specific BET surface arez 9.3% by weight
of about 4.4 m?/g)

castor oil 5.0% by weight

In the case of two-chamber systems, water glass is in
the one chamber and cement and castor oil in the other. The
quartz filler or thickening agent generally is in the water

glass chamber but may also be distributed in both chambers.
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NC 1. A method of fastening tie rods and similar anchoring means in boreholes, which
comprises placing the anchoring means in the borehole with a curable 2-component
mortar composition with cement as curable component and with water glass as curing
agent, the curable component and the curing agent being separated to inhibit reaction and
mixing the components to bring about the reaction and to fasten the anchoring means,
wherein the cement is finely divided cement with a specific surface area of 3-8 m?/g
(BET) and is present in an amount of at least 40% by weight based on the total amount of

cement.

2. The method in accordance with claim 1, wherein the cement has a specific BET

surface area of 4 to 7 m*/g.

3. The method in accordance with claims 1 or 2, wherein the alkali silicate (water

glass) is sodium and/or potassium silicate.

4. The method of claim 1 wherein the alkali silicate concentration is 20 to 60% by

weight, based on the total weight of the aqueous silicate.

5. The method of claim 1, wherein the ratio by weight of water, contained in the

silicate, to cement is 0.2 to 2.5:1 and preferably 0.3 to 1.7:1.
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based on the weight of the mortar components without cur ing ageni are present,
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8. The method of claim 1, wherein substances, which retard the curing process,
preferable alkali phosphates, are contajned.

9. The method using a curable 2-component mortar composition with finely
divided cement with a specific surface area of 3-8 m%/pg (BET) and present in an amount
of at least 40% by weipht based on the 1otal amount of cement, as curable component and
water glass as curing agent, the curable component and the curing agent being contained
separately, so s to inhibit reaction, in a two-chamber or multi-chamber device and, under

use condjtions, being caused to react for fastening anchoring means in boreholes

10. The method using a curable 2-component mortar composjtion with finely
divided cement with a specific surface area of §~7 m*g (BET) and present in t
of at least 40% by weight based on the total amount of cement, as curable compenent and
water glass as curing agent, the curable component and the cwring agent being contained

separately, so as to inhibit reaction, in a two-chamber or multi-chamber device and, wnder

use conditions, being cauged to react for fagtening anchoring means in boreholes.

W. A curable 2-component mortar composition with finely divided cement with a
ecific surface area of 3-8 m*g (BET) and present in an_amount of at least 40% by
weight based on the total amount of cement. as curable component and with water glass

as curing agent, the curable component and the curing agent being separated to inhibit

reaction and, for use, being mixed to bring about the reaction for fastening tie rods and

similar anchoring means in boreholes.



