5 Description Anchoring arrangenent and use of an anchor rod The invention
relates to an anchoring arrangenent having the features of the preanble 10
of claim1l and to the use of an anchor rod having the features of the
preanbl e of claim8. Anchoring arrangenents in which an anchor rod is
anchored with nortar in a bore in an anchoring substrate are known. The
anchoring substrate is, for exanple, a piece of 15 nasonry or a concrete
or concrete-covered buil ding conponent or structure. The term"bore" is to
be understood generally as neaning a hole in an anchoring substrate,
irrespective of the way in which it has been nmade. One-conponent or

‘mul ti-conponent synthetic resin nortars are often used as nortar. The term
"nortar” is here to be wunderstood generally as nmeani ng hardenabl e
cgnpositions. An article can be fDgegliption 20 t he anchor rod anchored in the
anchoring substrate. For a crack-resistant anchoring, special anchor rods
are required. "Crack-resistant” nedns resistance in respect of possible

wi deni ng of the borgné&rstaftfla®anddiferdtainideosr 4 anetisrikadi N the anchoring
substrate. Cracks can formespecially in a tension zone of the anchoring
substrate, that 1is to say on the underside of a ceiling, a bridge or a

beam FoE ihidkioR YEIBRSS0 mbrlﬁg)ﬂﬁar?g%n%r@ hisinYind Raturbvetha greample of

truncated cones arranged axially one after the other i an anc orlng

porti oref clai@ aABAdPithE Yer Pf 8R Brhehedahrying t'?%éealf%feﬁrfg tB%rFtr?"t'm I8¢t he
anchor Jp¢docated in the bore and surrounded by nortar. The truncated
cones are preferably forned integrally with one another and are an

i ntegral conponent of the anchor rod. In the event of tensile stress being
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synthetic resin mortars are often used as mortar. The term "mortar” is here to be
understood generally as meaning hardenable compositions. An article can be fixed to
20 the anchor rod anchored in the anchoring substrate. For a crack-resistant anchoring,
special anchor rods are required. "Crack-resistant' means resistance in respect of
possible widening of the bore caused by the formation of cracks in the anchoring
substrate. Cracks: can form especially in a tension zone of the anchoring substrate, that
is to say on the underside of a ceiling, a bridgé or a beam. For that purpose, anchor rods
25 are known that have a number of truncated cones arranged axially one after the other in
an anchoring portion. The anchoring portion of the anchor rod is the portion of the
anchor rod located in the bore and surrounded by mortar. The truncated cones are
preferably formed integrally with one another and are an integral component of the
anchor rod. In the event of tensile stress being exerted on the anchor rod and the bore's
30 becoming wider, the anchor rod moves a short way axiaily out of the bore and in so
doing displaces the truncated cones which act as expander bodies and press the mortar
surrounding them outwards. The mortar is widened or expanded, so that the anchor rod
remains anchored in the anchoring substrate. An anchoring device is here regarded as
being crack-resistant when the failure load achievable in a cracked anchoring substrate

35 (0.5 mm crack) is at least 80% of the load at which the anchoring arrangement fails in an




35 (0.5 mmcrack) is at |least 80% of the |oad at which the anchoring
arrangenment fails in an -2- uncracked anchoring substrate; in sone cases
test guidelines require the 80%critefion only in respect of a conparison
between failure in the case of a 0.5 crack and in the case of a 0.3 nm
crack. 5 The problemunderlying the invention is to propose a
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to the |nver¥t|cg§€{ulfi s the two conditions: 10 bore diameter * bond stress
? 14 N RFSF anchor rod m® and di ameter of anchor rod 15 0.4 <
<0 85 (II) bore di anet er The bore drilled for an anchoring using nortar
ual I y_has S reater han th t he
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that is about 2 mllinetres greater in dianmeter. The teaching according to
the invention therefore involves drilling a bore of a |larger dianeter than
cust omerhat bi‘dﬂl@hh@so[@éd‘l@cddmh&g’ tol thm’:rtvemﬂd:mby the featndiistdf olaing I1lz)ndaiim'me3 gi ves
the s | est  baredi aneter .o n condition (l11)), that
2 t o o Biobond AgaBeminy sreccie s BBGAsAOn il B Ao BRBIPERA ¢ he el 1 of
agbore. V\hereas it would actually be assunmed that as narrow 25 as possible
a gap, 3? a to say as small as pg@ssible a space between the anchor rod
and vvall e gk stic@s gi14 tt(@e anchoring val ues, because the
mor t ar , digmeter gbanchetrog] ement of t h&ahchori ng arr angement has to span only

" a small space, it has
and

15 0.4 < diameter of anchor rod <085 (“)

bore diameter

The bore drilled for an anchoring using mortar usually has a diameter 2 millimetres

greater than the diameter of the anchor rod. In the case of an anchor rod diameter of

12 millimetres, for example, the upper limit value 0.85 of condition ([l) above gives a

.20 bore that is about 2 millimetres greater in diameter. The teaching according to \the
invention therefore involves drilling a bore of a larger diameter than-customary hitherto

(the upper limit value of condition (ll) above gives the smallest bore. diameter of the

range indicated in condition (Il)), that is to say providing a larger space between the

anchor rod and the wall of a bore. Whereas it would actually be assumed that as narrow

25  as possible a gap, that is to say as small as possible a space between the anchor rod
and wall of the bore, ought to give better anchoring values, because the mortar, the
weakest element of the anchoring arrangement, has to span only a small space, it has
surprisingly been found that, in any case for crack resistance, a larger space between

- the anchor rod and the wall of the bore, that is to say a larger bore diameter at a given

30 anchor rod diameter, is more advantageous, that is to say gives rise to a higher failure

load.

It is not sufficient, however, simply to increase only the diameter of the bore; the strength
of the mortar is also of importance to the anchoring. In condition (l) above, the strength




surprisingly been found that, in any case for crack resistance, a |arger
space between the anchor rod and the wall of the bore, that is to say a
larger bore dianmeter at a given 30 angchor rod dianmeter, is nore

advant ageous, that is to say gives rise to a higher failure load. It is
not sufficient, however, sinply to increase only the dianmeter of the bore;
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result of breakage of the mortar. The anchoring substrate is usually concrete which,

when cracked, has a 0.5 millimetre wide crack passing through the bore. The bore is

therefore widened by 0.5 millimetre perpendicular to a longitudinal centre plane.

20 The anchoring arrangement according to the invention has the advantage that it does

not require a special anchor rod for crack-resistant anchoring.

The value of condition (I) is preferably relatively high and is about from 17 to 20 instead
of at least 14. The range of condition (ll) above is likewise limited, in that about 0.7 is
25 - selected as the upper limit value instead of 0.85. It should again be-mentioned that a
smaller upper limit value for condition (Il) results in a larger bore diameter at a given
anchor rod diameter. The minimum space between the anchor rod and the wall of the

bore is increased by the indicated reduction in the range.

30 In a preferred construction according to the invention, the bond stress is at least
6 N/mm?, preferably 10 N/mm?, irrespective of condition (1), which is preferably also fo be
observed. The high bond stress is crucial in the respect that, irrespective of the
observation of conditions (I} and (11}, the use of simple anchor rods achieves significantly

better holding values in a cracked anchoring substrate than would be expected from the




The val ue of condition (1) Is preferably relatively high and is about from
17 to 20 instead of at |east 14. The range of condition (lI1) above is
likewise limted, in that about 0.7 s 25 selected as the upper |imt
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limt value for condition (I1) results in a |larger bore dianeter at a given
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| Mpr ovethve surface-shaping. An anchor rod according to the invention is, for example, a

reinforcing bar, for example a so-called Dywidag (ribbed) bar. A threaded rod is also a
20 rod having surface-shaping suitable as an anchor rod for the anchoring arrangement

according to the invention.

For centring the anchor rod in the bore until the mortar has hardened, a construction
according to the invention provides a centring element. This may be, for example, a
25 plastics component having resilient ribs that centre the anchor rod in the bore. It is also
possible for a plastics sleeve to be placed on the anchor rod, which sleeve centres the
anchor rod in the mouth of the bore. The centring element can be pre-mounted on the
anchor rod and form a setting depth marker or a setting depth stop. The centring
element ensures that the distance between the anchor rod and the wall of the bore
30 - remains constant around the periphery and thus the load exerted on the mortar is

uniform, which is a prerequisite for high anchoring power.

One construction according to the invention provides a cutter on the forward end of the
anchor rod. The cutter can be placed or screwed onto the anchor rod. The cutter is
35 provided when there is introduced into the bore a mortar cartridge which is destroyed by




The anchor rod used can be of any kind; it should preferably not be
snoot h-wal | ed but have surface-shaping. An anchor rod according to the
invention is, for exanple, a relnfo%§|ng bar, for exanple a so-called
Dywi dag (ribbed) bar. A threaded rod“is also a 20 rod havi ng

surf ace- shaping sui tabl e as an anchor rod for the anchoring arrangenent
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A plastics sleeve 6 is placed on the anchor rod 2, the plastics sleeve having two
functions: during introduction of the anchor rod 2 into the bore 4, the plastics sleeve 6
mounted on the anchor rod 2 is pressed into the mouth of the bore 4 and holds the
20 anchor rod 2 centrally in the bore 4. The plastics sleeve 6 thus forms a centring element
for the anchor rod 2. In addition, the piastics sleeve 6 forms a setting depth marker. It is
placed on the anchor rod 2 at a predetermined position and is seated on the anchoring
substrate 5 with a flange 7 at the mouth of the bore 4 and thereby defines the setting
depth of the anchor rod 2. The plastics sleeve 6 can have an outlet opening (not shown)

25 for excess mortar 3.

A cutter element 8 is placed or screwed onto the forward end of the anchor rod 2 located
in the bore 4. The cutter element 8 has a cutter 9 extending transversely or obliquely
relative to the bore 4 or alternatively has a point. The cutter 9 can in principle be formed

30 -on the forward end of the anchor rod 2. It serves for destroying a mortar cartridge and
for intermixing and distributing the mortar components contained in the mortar cartridge
in the bore 4. Such morttar cartridges, which usually consist of glass and<centain two or
more mortar components separately from one another, are known per se and need not
be described here. The mortar 3 can also be introduced into the bore 3 in some other

35 way, for example injected using an applicator gun. in that case the cutter element 8 is
not required. '




anchor rod 2 which is anchored with nortar 3 in a bore 4 in an anchoring
substrate 5. A threaded rod is used as anchor rod 2. The anchoring
substrate 5 consists, for exanple, _gf concrete. The nortar 3 is preferably
a two-conponent synthetic resin nortar, but it is possible to use other
synthetic resin nortars or other nortars that fulfil the conditions of 15
the invention, especially a sufficiently high bond stress. A plastics

sl eeve 6 is placed on the anchor rod 2, the plastics sleeve having two
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a 0.5 millimetre wide parallel crack yield the values I:sted in the table below:

20 Anchor rod: threaded rod M12
Anchoring depth: 95 mm
Mortar: fischer FIS EM 390 S
0.5 mm parallel crack

Bore & |Breaking| Bondstress |Bore @ /anchorrod @ x{Anchor rod Remarks
load (bore &) bond stress & I hore &

14 36.0 kN 8.6 N/'mm? 10.1 N/mm?* 0.86 not crack-

resistant
16 64.0 kN 13.4 N/mm? 17.9 N/mm* 0.75 crack-resistant
18 71.0kN 13.2 N/mm? 19.8 N/mm* 0.67 crack-resistant
20 66.0 kN 11.1 Nfmm? 18.4 Nfmm® 0.60 crack-resistant
22 71.5 kN 10.9 Nf/mm? 20.0 N/mm* 0.55 crack-resistant

18 48.0 kN 8.9 Nf'mm? 13.4 N/mm* 0.67 blown out 2x
" not crack-
resistant

25
The table shows that larger diameters of bore tend to result in crack resistance in
-accordance with the above criteria. Cleaning the bore also has a crucial effect on the
 anchoring, as shown by the last line of the table where the bore had been blown out
twice using a manual blow-out device. In the other tests, the bore had been better




2 at which the nortar 3 breaks, per unit surface area of the bond. Further
conditions of 5 the anchoring arrangenent 1 according to the invention are
.that the diameter of the bore divided by the dianmeter of the anchor rod
mul tiplied by the bond stress is at least 14, preferably from 17 to 20.
The ratio of the dianeter of the anchor rod to the dianeter of the bore is
at least 0.4 and a nmaxi mum of 0.85, preferably a maxi rumof 0.7. Tests (see
bel ow) dieansdswidwrompessed airansiurivnhbrushingmybapdithus hecbredking leasl wae

i nvent i QRsidrabl) iRéBS4ed €si stant when the conditions indicated are observed.
The anchoring arrangenent 1 is regarded as being crack-resistant when its
breaking load in a cracked anchoring substrate 5 is at |east 80% of the
breaki ng | oad in an uncracked anchoring substrate 5, the anchoring
substrate 5 being concrete. The crack is a parallel crack which passes
through the bore 4 in an axial plane and has a wwdth of 0.5 mllinmetre. The
bore 4 15 becones w der transversely with respect to the crack by the

wi dth of the crack. Tests with an anchor rod 2 of diameter ML2 at an
anchoring depth of 95 mllinetres and a 0.5 millinmetre w de parallel crack
yield the values listed in the table bel ow. 20 Anchor rod: threaded rod M2
Anchoring depth: 95 mm Mortar: fischer FIS EM390 S 0.5 mm parallel crack
Bore 0 Breaking Bond stress Bore 0 1 anchor rod 0 x Anchor rod Remarks

| oad (bore 0) bond stress 01 bore 0 14 36.0 kN 8.6 NNmm®2 10.1 N nm 0. 86 not
crack- resistant 16 64.0 kN 13.4 NNm®2 17.9 NNmm 0. 75 crack-resistant 18
71.0 kKN 13.2 Nmm®2 19.8 NNmm 0. 67 crack-resistant 20 66.0 kN 11.1 N m®
18.4 NNmm 0. 60 crack-resistant 22 71.5 kN 10.9 NNm®2 20.0 N nm 0. 55
-crack-resistant 18 48.0 kN 8.9 NNm®2 13.4 N mm® 0. 67 bl own out 2x




not crack- resistant 25 The table shows that |arger dianeters of bore tend
to result in crack resistance in accordance with the above criteria.

Cl eaning the bore also has a crucial gffect on the anchoring, as shown by
the last line of the table where the Bore had been blown out tw ce using a
manual bl owout device. In the other tests, the bore had been better -7

cl eaned with conpressed air and/or by brushing out and thus the breaking

| oad was considerably increased. -8- 5 Patent clainms 1. Anchoring
arrangenent having an anchor rod (2) which is anchored with a nortar 10
(3) in a bore (4) in an anchoring substrate (5), characterized in that the
followng conditions are fulfilled: bore dianmeter * bond stress 14 N (I)

di ameter of anchor rod mm and 15 0.4 < dianmeter of anchor rod 0.85 (I1).
bgre diameter 2. Anchoring arrangenent according to claim1, characterized
inthat the followwng condition is fulfilled: 20 bore dianeter * bond
stress =17 - 20 N dianeter of anchor rod mmR 3. Anchoring arrangenent
according to claim1, characterizeg.jiydigt the follow ng

1. Anchoring arrangement having an anchor rod (2) which is anchored with a mortar
10 (3) in a bore (4) in an anchoring substrate (5), characterized in that the following

conditions are fulfilled:

bore diameter N
+bondstress> 14—
diameter of anchor rod " mm? 0

) and
15
04 < diameter of anchor rod <0.85 (“)
bore diameter

2. Anchoring arrangement according to ctaim 1, characterized in that the following
condition is fulfilled:

00 hore diameter +bond stress = 17 - 20 N

diameter of anchorrod mm

4

3. Anchoring arrangement according to claim 1, characterized in that the following
condition is fulfilled:

diameter of anchor rod <07
bore diameter -

25
4, Anchoring arrangement according to claim 1, characterized in that the bond

stress is = 10 Nfmm2

5. Anchoring arrangement according to claim 1, characterized in that the anchor

30 rod (2) is a rod having surface-shaping, especially a threaded rod.




condition is fulfilled: dianeter of anchor rod 0.7 bore dianeter 25 4.
Anchoring arrangenent according to claiml, characterized in that the bond
stress is ? 10 Nm®2. 5. Anchoring argangement according to claiml,
characterized in that the anchor 30 Yod (2) is a rod having
surface-shaping, especially a threaded rod. 9 6. Anchoring arrangenent

accordi to,claiml1, characterized in that the anchoring grrangenent (1
has a cggtri AGCIN 0% RIS 8?1005&{:\%@3 8 n aCtFBE‘gCt 2N ﬁ??%tm? boEe)

(4). 5 7. Anahgoring aatngargentany has e weflirRg démértabywaich cBaréciherdngrst i n t hat
t he anchor E)q%&ﬁg%)stﬁggS‘iﬁg(ﬁgUtter (9). 8. Use of an anchor rod (2) in a

cracked anch (5 with a nortar (3), characterized in that
10 the anchor rod (2) has as anchoring region a standard thread, and/or
k%url i ng and/or, the surface-shaping of a reinforcing bar, and/or the ratio
of the’snal fRATING ARAIPAPHAGCOMINEIC epighid: eharapteriked A dhat tha@nele)i on of
the anchor rfoad2(Ras 4 sutteregn 0.8 to 1, especially from0.85 to 0.95; 15 and
the bond stress is greater than 6 NNm®2, especially greater than 10 N m?2.

8. Use of an anchor rod (2) in a cracked anchoring substrate (5) with a mortar (3),
characterized in that

10
the anchor rod (2) has as anchoring region a standard thread, andfor
knurling and/or the surface-shaping of a reinforcing bar, and/or the ratio of
the smallest to the largest outer diameter in the anchoring region of the
anchor rod (2) is from 0.8 to 1, especially from 0.85 to 0.95:

15

and the bond stress is greater than 6 N/mm?, especially greater than
10 Nfmm?,




