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The invention relates on the one hand to the reactive canposition 
for the production of a synthetic resin body which is used for anchoring 
fixing elements in a fixing base by the- use of destructible multi-chamber 
cartridges. In particular the invention is directed to a given 

5 carbination of canponents of the reactive cooposition for the production 
of . a synthetic resin body, a destructible multi-chamber cartridge for 
anchoring fixing elements in a fixing base, and an anchoring nethod in 
which the multi-charrber cartridge contains the special reactive 
canposition. 

10 
It has long been Jmown tO use curing syrithetic resins for securely 

fixing anchor :rods and the like· in slippery :rock, brickwork, concrete and 
the like. In . that situation the starting' cooponents of the. synthetic 
resin and the synthetic resin hardener are brought· separately f:r:an each 

15 other to the fixing location and there mixed by the operation of driving 
in the fixing element. The fonnation of the hardened synthetic resin body 
which glues .the fixing element to _the fixing base is only initiated when 
the fixing 0lem:mt is in its final position. 

20 That procedure owes its spread. which. in the neant:ime has becane 
wide inter alia to the use of destructible cartridges which. pemrl.t resin 
cooponents and synthetic resin hardeners to be conveniently int:roduc0d 
into bore holes for anchor :rods while ·in addition facilitating storage,· 
transportation ·.and netering of the reactive starting materials of the 

25 synthetic. resin body. · 

cartridgeS which contain reactive oanpositions for the production 
of hardened synthetic resin bodies have already been· described iri DE-A-12 
05 038 in ·connection with a p00cess for fixing anchor :rods without a 

30 spreading head in fitting anchors in mining ~ • They· invOlve glass or 
bakelite cartridges canprising a· filling of :tia¢enable polyester or epoxy-· 
resin and the sama or a _larger am:>Unt by weight of quartz Sand or dust, 
and' ·a capsule which.· iS introduced into the filling of the Cartridge and 
which contains the hardener. · That specification . provides : that organic 

35 peroxides_ are used in relation to polyesters. If pre-accelerated epoxy 
·:resiilS' are used, then· use is made of an amine hardener. Although 
cartridges with reactive canpositions of that kind have been used for a 
nunber of years in · the fixing art, they do however suffer f:r:an serious 
disadvantages. Those di.Sadvantages lie · in the slow' curing of pre-

40 accelerated epoxy resins with anine hardeners· so that, when there is a 
::tequirement for the fixing element to be able to carry a loading quickly, 
the glass cartridge anQ. the anchor .rod nust be pre-heated to temperatures 
above 1S0°c. The peroxide-hardened polyester resins suffer f:r:an the 
disadvantage that they are not sufficiently resistant to chemicals and in 

45 particular are not alkali-resistant. Particularly when dealing with a 
basic fixing base, that results in the long term in a reduction in the 
level of mechanical pn>perties of ~ .. synthetic material body. In 
addition, hardened polyester resins of. that kind also have a relatively 
high level of abso:rption of water, "'1hi.Ch. can give rise to corrosion 

50 problem; in connection With netal fixing elements. 
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In order to elinlinate the disadvantages of known materials of that 
kind, EP-A-0 150 555 proposed two-charrtJer·cartridges in which a fine-grain 
natural or synthetic mineral filler substance is disposed t6gether with a 
vinyl ester epoxy resin on an accylate or rrethac.rylate base· in the inner 

5· or outer chamber of a two-charrtler cartridge which is made up of two glass 
cylinders fitted one within the other, while· the haniener; an organic 
peroxide, is disposed in the respective other charcber. The particularity 
of the cartridges in accomance with EP-A-0 150 555· is that a reactive 
vinyl mmaner is mixed with the resin cooponent. 

10 
The synthetic resin materials iii accoi:dance With EP-A-0 150 555 

represent a significant devel.opnent in· carpariso~ with previously· known 
·resin catp>Sitions insofar as. on-the one· hand they cure nm:e-quickly than 
the epoxy resins used hi~o. while on the other hand they am superior 

15 to the polyester resins used hitherto, in respect of :reSistance to 
al.kal.ies. Nonetheless the synthetic material bodjes which in accomance 
with the disclosure of EP~A-o. 150 555, are obtained after shattering of 
the glass cartridges and curiilg of . the canponents of the :reactive 
canposition, also suffer f.r:an serious dis~dvantages: 

20 
On the one hand synthetic resi#· Qod;i.es' ··of -that kind do not 

:represent a sufficiently effec:tive dif:fj;JS~· barrier in :relation to 
reactive canpounds . such as b;ydJ:odhl.oric acid or diffusing water vapour.-­
In the final effect, that reiatively high level of transmissibility in 

25 respect .. of · l.oW-rrolecul.ar substances results ·in a redUction in the 
:resistance "to. ·.corrosion. of the ·illatal fixing element. Another serious 
disadvantage, of , the· anchorages whiCh are obtained by rreans of the 
synthetic;resin·bodies in,aCOOJ:dance with the prqvisionS of EP-A-0150 555 
lies in' their. rrechanical ·characteristics. Under a conti.rluou;; loading, the 

30 synthetic resin bodies produced in that way · hcJve -a tendency to becane 
soft. ._The resulting creep behaviour on the part of -the resin matrix mean8 
that under -a ·continuous. loading, due to the danger of sli{.tpage of the 
fixing element with synthetie · resin· mai;erial of that kind,:. it ·· is not 
possible to ~antee a secu:ce anchorage eff~t over prolonged_pericx:1s of 

35 t:ime. Accordingly that type. of ·resin is I)Qt. suitable for mmy areas of 
··Use 'ili the building industry, in which the fixing e:iertr:mt nust secu:rel.y 
withstand a tensile loading which goes on over decades. · 

That disadvantage is made "WO:cse by virtue of the fact that the 
40 curing rate which is satisfactory to a certain extent and which provides 

that the fixing elemant can be subjected to a loading after a :relatively 
short period of time is achieved by rreans of. a high percentage of hardener 
exiuponent in the resin c:arposition. 'fbe high percentage of organic 
peroxide, as disclosed . in EP-A-0 150 555, admittedly provides for m:>re 

45 rapid curing of the synthetic resin mixture, on the one hand, but on the 
other hand it has the ·undesirable side effect of also p:caroting rapid 
ageing of the synthetic resin body. The chemical changes which in the 
course of time reduce the adhesion capability_ of the resin with respect to 
the surrounding fixing base and the fixing -elemmt and which adversely 
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affect the internal structure and tlrus the strength of the synthetic resin 
material itself (ent>rittlement and a tendency to becane friable) involve a 
further instability· factor which makes long-tenn use thereof 
problematical. 

Another disadVantage arises fran the point that, in spite of a 
cooparatively high curing speed at normal tenperatures (25°C), it is still 
necessary to reckon on a curing time of several days and even elevated 
tenp!ratures ( 35 °C) r.equiJ:e curing times in the region of hours, before 

10 the fixirig element can be subjected to. load •. Fbr many practical uses in 

15 

. which .. cost-intensive waiting times are caused by Virtue of the fact that 
an anchored fixing eleme!nt still canno1;;:·.be subjected to a ·load;ing, the 
application of the teaching of· EP-A-0 '150 555 ·therefore · gives rise to 
problem;. 

Another negative aspect of the state. of ~ ·art is the 
unsatisfactory storage capability of the synthetic resin cacp:ments in the 
cartridges, in particular at elevated tenperature. 

20 The problem of the present in'Vention .is. to provide a reactive 
canposition, in particular for use in · Dul;t:i-chani:>er cartridges, for the 
prcxluction of a syntl_letic resin body whic:h:. -Provides ·for the anchoring of 
fixing e~ts in a f~g baSe, and is: distinguished in that it provides 
for anchorages· which can be subjected . ·tO. a ·high loading after a short 

25 curing. time and which remain stable Without change. under a continuous 
machanical. loading and exhibit a high leVel of ·resistance to acid and 
alkali, which fol:ms an effective diffusion .. barrier in relation .to low­
nolecular · carP:runds ·.and which have an equally high l.evei of adhesion 
capability· in relation to metals and : natural · and artificial mineral 

30 materials . and which if .necessary, without a remiction in the properties 
which are essential in a practical context, can be so designed as to enjoy 
.a storage. capabilicy at elevated teRpe:ratures. 

That problem is solved · by the reactive canposition for the 
35 production of . synthetic resin bodies, in · particular for use in 

destructible nulti-chani>er .cartridges for anchoring of fixing.elements in 
a fixing base, wherein the reactive · oarp:>sition incltides a) a pre­
accelerated resin carp:>nent which contains the ester of an epoxy resin 
with acrylic and/or methac:rylic acid and in addition one or 11Dre 

40 ethylenically unsaturated mmarer or nonaners as well as accelerators, 
polymerisation inhibitors and optionally other conventional additives, 

45 

b) a hardener carp:>nent catp:"ising ail organic peroxide, and 

c) a filler carp:>nent, 

which is characterised in that the reactive canposition is constituted 
using 

18 to 25 par.ts by weight of the pre-accelerated resin carp:>nent, 
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0.4 to 1.2 parts by weight of the haniener carponent, and 

40 to 55 parts by weight of the filler coop:>nent, 

and the pre-accelerated resin carponent contains as constituents 

A) 3 to 60 parts by weight of vinyl ester epoxy resin, 

B) 28 to 45 parts by weight of one or roore ethylenically 
tmSaturated nnnaneric carpounds, and 

C) 63 to 3 parts by weight of an· 1.UlSaturated polyester·, and 

D) 10 to 0.1 parts by weight of ·epoxy resin. 

15 The invention also.includes a destructible.nulti~chant>er cartr~ge 
fer the in-situ production ·of synthetic resin· bodies for the fixing of 
anchoring elenents in bore holes, wherein the cartridge contains the 
reactive c:xJlp)Sition acconling to the . invention and wherein the organic 
peroxide hardener and the pre-accelerated resin . cooponent are· disposed 

20 . separately .. fJ::an each other in different charrbers. 

The destructible nulti-chanber cartridge acoonling to the­
invention . is used in rrethods · for anchoring .. a fixing elenent in a fixing 
base by introducing a . destructible nulti-chari'ber cartridge which contains 

25 the ccaponents of a hanienable adhesive and is inb:oduced into a bore hole 
in the fixing_ baSe, wherei,n by the fixing element being driven in ·the 
cartridge is destroyed and the synthetic resin oanponents are mixed, 
whereupon the synthetic .resin hai:dens. 

-30 . The subsidiary cla:ims set forth pmferred .... entxxliments of the 
invention. 

It was" surprisingly found that . the carbination of catp:>nents (A) I 

(B), (C) and possibly (D) prc>vides the oarbination of properties for 
35- 6olvirig the probleni of the invention. · ,' 

In that connection the addition of the epoxy resin (D) - epoxy 
resins of type bisphenol A are preferably used - results in a considerably 
increased storage capability of the synthetic resin cooponent of the 

40 reactive canposition at elevated terrperature (long-tenn storage capability 
at tenperatures around· 50°C). 

In a totally unexpected manner, in spite of the highly different 
reactivity of the constituents (A) and (C) ··_of the pre-accelerated resiri 

45 cooponent,. a hoongenous, non-cloudy product is obtained. Another 
su:r:prising aspect is that there is no fo:mation of gas bubbles during 
hardening of the. synthetic resin. na.terial f:can the reactive canposition 
according to the invention. In the final effect, that guarantees a 
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llllitacy synthetic resin body. The absence of non-h::m:>geneity phenarena in 
the synthetic resin itself already eliminates a source of possible failure 
of the adhesive anchorage. 

5 Without seeking to derive a theo:r:y therefran, it is pointed out 
that with the novel reaction product fran the reactive canposition 
acconiing to the. invention with (A}, (B}, (C} and possibly· (D} in the 
resin carp:ment, there is possibly a higher degl:ee of cross-linking of the 
.reaction product. The considerably higher level of resistance to 

10 chemicals, in ccmparison with resins of · the state of the art, can be 
affonied by ·better shielding of the ester groups, which -occurs as a 
result. 

Such a structure may also offer a Plausible explanation for the 
15 considerably improved_ resistance of the synthetic resin bodies nade fran 

the reactive canposition aoconiing to the. invention, in· relation to 
diffusing rredia. In particular it rrus.j;.:;,~ .. ~- ·, enphasised that . with the 
reactive canposition according to the :i.rtv0htion, there is a very high 
curing speed, in spite of ·the oanparatively ·very snail am:runt of peroxide 

20 hardener.. Reactive canpositions which contain. in the vinyl ester epoxy 
resin an epichlorhydrinepoxy resin of type bispheriol A are·· preferred in 
tenns of the balance in respect of their reactivity, their miscibility 
under the coiiditions of rotatiOnal insertion of the anchor xods to be· 
·fixed, and the continuous load-car:r:ying capacity which can -be achieved in 

25 respect of, the · resulting re8in body. In regard to· handla'Qility and 
reactivity, ·it is- prefer.red that generally the vinyl ester .epoxy resin (A} 
has a mean ~lectilar mass of 450 to ·1200 Daltons, an ester value of 80 to 
150 mg I<OH/g .. of resin and, if it. occurs in the fo:an of a solution of 55 to 
70% ·by weight (·A} in the m:mOOer used,· a· viscosity of 400 to lCXX> mPas at 

30 23°C. 

Styrene· and/or n:etlwi methaccylate are particularly· . suitable as 
the ethYleni.callY un8aturated. RDilaner (B) by virtue· of its satisfacto:r:y 
reactivity and the cost advantages which are linked to ease of 

35 -~~~ibility •. 

In regard to their chemical nature, in particular llllSaturated 
polyesters on the basis of o-phthalic acid and/or m-phthalic acid or 
isophthalic. acid· with et:eylene glycol and/or propylene glycol and/or 

40 tricyclodecaned:imethanol and/or neopentyl glycol are suitable as the 
polyester resins (C). In regard to reactivity and handl.ability (flow 
characteristics and miscibility) , it is found to be preferable to use 
polyester . resins ( C) whose ester value is. · il:i. the. range of 180 to 320 mg 
I«E/g of resin and which, if they are in the fo:an of a solution of 50 to 

45 70% (C} of I1DI1ater used, have a viscosity of 800 to 6CXX> mPa s at 23°C. 
Particularly suitable as the epoxy resin carp::ment (D} are those whose 

.epoxy equivalent weight is in the range of 160 to 200 g/equivalent and 
which have a viscosity of 2500 to 4CXX> mPas at 23°C. 
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The reactive canposition acconling to the invention is preferably 
used in a nulti-ehant>er cartridge which containS the hardener and the pre­
acc:elerateQ. resin cooponent in different chanbers. In that arrangenent 
the filler may be disposed with the pre~acoelerated synthetic resin in one 

5 charrber. That arrangenent present$ itself if the cartridge is in the fomt 
of a two-charrber cartridge, as is cOnVeritional practice in the state of 
the art. 

surprisingly, in i:elatiort to strength and durability of the 

· 10 anchorage for · the fixing elemant, particularly good reSUlts can be 

achieved if, when the nulti-chari>er cartridge oanprises glass, a weight 
ratio of 20 to 35 . parts by weight of cartridge . glass with 18 to 25 parts 
by weight ·of the pre-accelerated i:esin. carponent of the reactive 
carposition acccmling to the invention, 0.4 to 1.2 parts by weight of 

15 peroxide ·haJ:dener·and 40 to 55 parts by weight of the filler carponent is 
obseived. 

20 

In that connection the filler carp:ment preferably oanprises fine­
grain quartz, magnesia clinker, mai:ble dust or. the like. 

·' :; 

In acco:rdance with the inventi6n, fo:r< the ':PurPoses of anchoring a 
fixing element in a fixing base, ~-. ~st procedure is·. such that a 
destructible nulti-~ cartridge( ·Which contains the reactive 
carposition acpording to the inventiOO. .. is introduced in per. se known 

25 manner · into a l>ore hole in the fixing·· base. ThereupOn, by the· fixing 
element being driven in, the cartridge is destroyed .ana. the hanjener which 
was previou$ly · · separated fi:an the · pre-accelerated synthetic resin 
cooponent is m:i,xed ·with the material to be. hm:dened and thus the hardening 

reac:tion is initiated in situ. · 
30 

35 

The · follDW:ing exarJPles ill.µstrate ·.the way. in which the present 
invention. is carried into effect and . clearly show the properties of the 
cad:>mation "acioonting to the inventioii, which are SUperior over the state 
of the art. c · 

· Ckupii:ative exaipl.e: 

Cooposition with vinyl ester epoxy resin 

40 Vinyl ester epoxy resin 
M:mostyrene 
Dimethyl-p-toluidine 

60.00 g 
39.85 g 
0.15. g 

100.00 g 

·-·~·- . 
45 Fster value (EV) = .. ®:ng KOH/g of resm 

Viscosity at 23°C *=~:~ mPa s . 
Long-temt resistartce, stored at 50°C = 2 to J·roonths. 

. . 

That l.ong-temt resistance is inadequate. 
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Emlple.1: 

Vinyl ester epoxy resin 
Unsaturated neopentyl glycol-m-phtha1ic acid polyester 

5 Dimethyl-p-toluidine 

47.85 g 
12.~00 g 
0.15 g 

40.00 g .Monostyrene 

100.00 g 

10 JN = JD7 ng KOH/g of resin 
. Viscosity at 23°C = 680 mPa s 
Long-tenn .resistance, stored at 50°C = at least 6 JJDnths 

Exa!p1.e 2: 
15 

Vinyl ester epoxy resin , 
Unsaturated tricycl.odecanedimethanol.;.o,m-phthalic acid polyester 
Dimethyl-p-toluidine 

· M:>nostyrene 
20 

JN= 150 
Viscosity at 2lfC = 1500 mPa s 

25 . Long-tenn .resi~~ce, .stored at 50°C = at- least 6 IIDilths 
-·;;.~· 

Exalp1e 3: 
:\:. 

Vinyl.ester epoxy resin 
30 UnSaturated tricyclodecanedimethanol poyester 

.. Dimathyl""'.p-to1'uidine 
M:mosty.rene 

35 
IN = ·93: viscosity at 23°C = 834 mPa s 

46.40 g 
ll.60 g 
0.15 9-. 

41.85 g 

100.00 g 

Long-te:r:m resistance, stored at 50°C = at least 6 IIDilths 

40 
Exalp1e 4: 

Vinyl ester epoxy resin 
Unsaturated tricyclOc:iecaned:imethanol polyester 
Dimethyl- toluidine p- ' 
M:>nostyrene . -, 

45 Methyl mathacrylate··· 
Epoxy resin with ap epoxy equivalent of 200 

50 Viscosity at 23°C = 1250 mPa s 

40.00 g 
20.00 g 
. 0.15 g 
17.85 g 
12.00 g 
10.00 g 

100.00 g 

Long-tenn .resistance, stored at 50°C = at·least 10 rronths 
. .: : :.·. 

31.00 g 
30.85 g. 
0.15 g 

38.00 g 

100.00 g 
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Exalp].e 5: 

Vinyl. ester epoxy resin, pre-accel.erated 
Unsattirated tricycl.odecanedimethanol. pol.yester 

5 M:>nostyrene ,-

EN = 220 KOH/g resin 
l.O Viscosity at 23°C = 2800 mPa s 

3.00 g 
59.00 g 
38.00 g 

l.00.00 g 

-.... ... / Long-teJ:m resistance, stored at 50°C = at least 6 rronths 

Exi!!ple. 6.: 

l.5 Vinyl.· ester epoxy resin·, pre-accel.erated 
Unsaturated isophthalic acid neopentyl. gl.ycol.. pol.~ster 
M:>nostyrene 
Epoxy resin with an epoxy equival.ent of 200 

60.oo g 
8.00 g 

31..00 g 
l..00 g 

20 l.00.00 g 

EN = 84 KCH/g resin 
Viscosity at 23°C = 550 mPa s 
Long-te:an resistance~ stored at 50°C = at ieast l.O rronths 

25 
EXalple 7: 

Vinyl. ester epoxy resin, pre-accel.erated 
Unsaturated tricycl.odecaned:imethanol. pol.yester 

30 M:>nostyrene 
Epoxy. min ·with an epoxy equival.ent of l.80 

6.00 g 
63.00·g 
20·.oo g 
3.00 g 

·1.00.00 g .. 

35 EN= l.52 KOH/g ~1· resin, viscosity at 23°C = 4200 mPa s 
i:.ong-term resistance, stored at 50°C = at least l.O rronths 

Exalp].e 8: 

40 Vinyl. ester epoxy i:esin, pre-accel.erated 
Unsaturated tricycl.odecanefilm!thanol. pol.yeste;­
M:>nostyrene '·:f: 
Epoxy resin with an epoxy equival.ent of l.80 

45 

l.4.60 g 
40.00 g 
45.00 g 
0.40 g 

l.00.00 g 

EN= l.86 KOH/g of resin: viscosity at 23°C = 2CXX> mPa s 
Long-tenn resistance,· stored at 50°C = at I.east l.O rronths 

•. 
.. . .~· 
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Exi!lple 9: 

Vinyl ester epoxy resin, pre-accelerated 
Unsaturated tricyc1odecanedimethanol polyester 

5 M:>nostyrene 

49.10 g 
12.30 g 
38.50 g 

Epoxy resin with an epoxy equiva1ent of 200 0.10 g 

100.00 g 

10 JN= llO I<OH/g of resin: viscosity at 23°C = 750 mPa s 
Long-tenn resistance, stoxed at 50°C = at 1east 10 rronths 

Emlp1e lD: cartridge of size M 12 (netric thread) 

15 Amine pre-accelerated resin oarp::>nent of Exarp1e l 

20 

Quartz (grain size 1.2-1.8 mn) · 
Dibenzoyl pe:roxide ( 20% in gypsun) 
cartridge glass (outer and inner cartridge) 

Anchor :rod M 12 x 160 I threaded :rod qua1ity 12. 9 
Hardening tine: o. 5 h 2 
Concrete: B 50 actua1 strength: 54.2 N/mn 

4.30 g 
8.20 g 
0.54 g 
5.40 g 

18.44 g 

25 Mean extraction va1ue X: 2m - 101.7 
Cmp:>site strength: N/mn - 20. 7; failure: ·anchor :rod fracture 

Emlple ll: cartridge of size M 12 (netric thread) 

30 Amine pre-accelerated resin oarp::>nent of ~1-e 2 
Quartz (grain size 0;.5-1.8 mn) 

35 

Dibenzoyl pe:roxide ( 50% in phthalate plasticiser) 
cartridge glass (outer and inner cartridge) 

Anchor :rod M 12· x 160, 12.9 
Hm:dening tine: 0.5 h 2 
Concrete: B 50 actual st:ceilgth: 54. 2 N/mn 

40 Mean extraction value x: 2m - 96.3 
Cmp:>site strength: N/mn - 19.6 
Failure: Cclrp:)site failure - anchor :rod fracture 

3.60 g 
8.00 g 
0.24 g 
5.45 g 

17.29 g 

Exi!lple 12: ·cartridge of size M 12 .. (netric thread) 
45 -~· 

Amine pre-acceierated resin canponent of ~le 3 

50 

Quartz (grain siZ~ .. ·;l:.2-1.8 mn) · .. :: . ·: ·. 
Dibenzoyl peroxide ( 50% in phthalate pias;d:c.iSer) 
cartridge glass (outer and inner cartridge) ··:: ·: 

4.00 g 
8.80 g 
0.26 g 
5.37 g 

18.43 g 
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Anchor rod M 12 x 160, 12.9 
Hai:dening tine: o. 5 h 2 . 
Concrete: B 50 actual strength: 54.2 N/mn 
Mean extraction value X: ~ - 99.9 

5 Coop>site strength: N/mn - 20.4 
Failure: carposite failure due to anchor rod fracture 

.··:,:.. !'t"(' ·= 
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CIAIMS 

1. A reactive canposition for the production of synthetic resin 

bodies, in particular for use in destructible nulti-chamber cartridges 

for anchoring of fixing elements in a fixing base, wherein the reactive 

canposition includes 

a) a pre-accelerated resin component which contains the ester of 

·an epoxy resin with acrylic and/or methacrylic acid and in addition cne 

or rrbre ethylenically unsaturated rronaner or monaners as well as 
accelerators, polymerisation inhibitors and optionally· other 

conventional additives, 

b) a hardener canponent canprising an organic peroxide, and 

c) a filler canponent, 

characterised in that the reactive composition is constituted using 

18 to 25.parts by weight of the pre-accelerated resin canponent, 

0.4 to 1.2 parts by weight of the hardener carpment, and 

40 to 55 parts .by weight of the filler component, 

and the pre-accelerated resin canponent contains as constituents 
- . 

A) 3 to 60 parts by \ieight of vinyl ester ep6xy resin, 

B)._ 28 to 45 parts by weight of one or .!l'Dre ethylenically 

\lllsaturat;ed. rronaneric oarp>unds, . 
C) 63 to 3 parts by weight of an unsaturated polyester, and 

... p) 10 to 0 .1 parts by weight of epoxy resin. 

2. A reactive canposition accoJ:ding to claim 1 characterised in 

that the v¥tyl ester epoxy resin (A) is constituted on the basis of an 

epichlorhydr.inepoxy resin with acrylic and/or methacrylic acid, wherein 

an epichlorhydrinepoxy resin of type bisphenol A is preferably used. 

3. ·A reactive canposition acconiing to claims 1 and 2 

characterised in that. the ethylenically unsaturated ironaner ( B) is 

styrene and/or methylmethacrylate. 

l llllll\ \lllll lllll lllll ll \Ill 
* C L M S * 
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4. A reactive canposition according to claims 1 ·to 3 

characterised in that the unsaturated polyester resin ( c) is 

constituted on the basis of o-phthalic acid and/or m-phthalic acid with 

ethylene glycol and/or propylene glycol and/or tricyclodecanedimethanol 

and/or neopentylglycol. 

5. A reactive canposition according to clajms 1 to 4 

characterised in that the epoxy resin (D) is constituted on the basis 

of epichlorhydrine and bisphenol A. 

6. A reactive catp:)Sition according t.o claims 1 to 5 

characterised in that the vinyl ester epoxy resin (A) has a mean 

roolecular mass of 450 to 1200 Daltons. 

7. A reactive oanposition according to claims 1 to 6 

characterised in that the vinyl ester epoxy resin (A) has an ester 

value of 80 to 150 mg 'J«:IA/g of resin. 

8. A reactive canposition accoi;'din.g to claims 1 to 7 

characterised in that th! vinyl e6ter epoxi. tes.in (A) in the fonn of a 

solution of 55 to 70% by weight (A) in the roonaner used :in riuation to 

the total weight of the solution has a viscosity of 400 to 1000 mPa s. 

at 23°C. 

9. A reactive canposition according to claims 1 to 8 

characterised :in that the unsaturated polyester resin (C) has an ester 

value of 180 to 320 mg 'N:IA/g of resin. 

10. A reactive canposition according to claims 1 to 9 

characterised in that the tmsaturated polyester resin ( C) in the fonn 

of a solution of 50 to 70% by weight (C) in the monaner used, in 

relation to the tQ~~ weight of the solution, has a viscosity of 800 to 

6000 mPa s at 23°c>> 
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11. A reactive canposition according to claims 1 to 10 

characterised in that the epoxy resin ( D) has an epoxy equivalent 

weight of 160 to 200 g/equivalent. 

12. A reactiVe canposition according to claims 1 to 11 

characterised in that the epoxy resin {D) has at 23°C a viscosity of 

2500 to 4000 mPa s. 

13. A destJ:uctible nulti-chamber cartridge for the in-situ 

produc~ion of synthetic resin bodies for the ~being of anchoring 

~· elements in bore holes, characterised in that it , contains the reactive 

canposition according to claims l to 12, wherein the organic peroxide 

hardener and the pre-accelerated resin canponent are disposed 

separately fran each other in different chanbers • 

. 14. A destructible nulti-chamber cartridge according to claim 13 

characterised in that it is in the for.m of a t\«>-chamber cartridge. 

15. A destructi"t1e rrulti-chanber cartridge according to claims 13 

and 14 characterised in that it oanprises glass. 

16;. A destructible rrulti-~ cartridge according to clajm 15 

characterised in that the weight ratio of 

.. 20 to 35 parts by "'1eight of cartridge glass 

18 to 25 parts by "'1eight of the pre-accelerated resin canponent 

0.4 to 1.2 parts by weight of peroxide hardener and 

40 to 55 parts by "'1eight of the filler canponent 

is observed. 

17. A destructible nulti-chamber cartridge according to claim 16 

characterised in that the filler canponent canprises fine-grain quartz, 

magnesia klinker or marble dust or the iike. 
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.us. A methcxi of anchoring a fixing elanent in a fixing base by 

introducing a destructible multi-chamber cartridge which contains the 

canponents of a hardenable adhesive and is intrcxiuced into a bore hole 

in the fixing base, wherein by the fixing elanent being driven in the 

cartridge is destroyed and the synthetic ~sin canponents are mixed, 

whereupon the synthtic resin hardens, characterised in that a 

destructible rrulti-chamber cartridge according to claims 13 to 16 is 

used. 
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