5 Description Anchoring arrangement and use of an anchor rod The invention relates to an anchoring
~arrangement having the features of the preamble 10 of claim 1 and to the use of an anchor rod having
the features of the preamble of claim 8. Anchoring arrangements in which an anchor rod is anchored
with mortar in a bore in an anchoring substrate are known. The anchoring substrate is, for example, a
piece of 15 masonry or a concrete or concrete-covered building component or structure. The term
"bore" is to be understood generally as meaning a hole in an anchoring substrate, irrespective of the
way in which it has been made. One-component or multi-component 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
réspect of possible widening of the bore cauBegdsipties 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 bridge or a beam. For that purpose, anchor rods 25 are known that have a

number of truncated coneARFPATHEHA AP BIRN LARH #Re0Rh 8PIANEAU T bring portion. The anchoring

portion of the anchor rod is the portion of the anchor rod located in the bore and surrounded by
mortar. The tyncated cones. are, pisferahly
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Anchoring arrangements in which an anchor rod is anchored with mortar in a bore in an
anchoring substrate are known. The anchoring substrate is, for example, a piece of
15 masonry or a concrete or concrete-covered building component or structure. The term
"hore" is to be understood generally as meaning a hole in an anchoring subsfrate,
irrespective of the way in which it has been made. One-component or multi-component
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 bridge 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 fruncated 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 anchoer rod and the bore's
30 becoming wider, the anchor rod moves a short way axially 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



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 ancharing substrate 35 (0.5 mm crack) is at least 80% of
the load at which the anchoring arrangement fails in an -2- uncracked anchoring substrate; in some
cases test guidelines require the 80% criterion only in respect of a comparison between failure in the
case of aifichaNEdCEacKAAING Buthestast ebraddc3semesagkidbliederaiens tnsledyingitiaéomuention is to
propose & erackesistant andhoring arranaer mentyising mortardbat does noLrcauife.a speqipl anchor
rod. In afirst a?spec ofct%e‘?nventlon, there Is provided an anchoring arrangement havingan anchor
rod which Banchoredkwith a mortar in a bore in a cracked anchoring substrate, characterized in that
the anchor rod has as anchoring region a standard thread, and/or 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 thR BRI rHade s 88 (BvVenticspiciNpRBR®. B5CtB 4 553 8iRa tRe TR @¥Gitions are
fulfilled: beset digmetes thomdisdmresnatkddNifd «dipapienediancbar rod mm2 and 0.4 < diameter of
anchor rod < 0.7 (II). bore diameter In a second aspect of the invention, there is provided a use of an
anchor rod in a cracked anchoring substrate with a mortar, characterized in that the anchor rod has as
anchoringy redjrsh zsptaddrth¢hmanhtiandibetanisliprgadeldorthersindaog-shrapgrreind heivifgreing bar,

anchor rod which is anchored with a mortar in a bore in a cracked anchoring substrate,
characterized in that the anchor rod 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 is from 0.8 to 1,

especially from 0.85 to 0.95; and the following conditions are fulfilled:

bore diameter N
«bond stress = 14—+
diameter of anchor rod ondstress =14 mm?* (;)

and

< diameter of anchor rod
B bore diameter

0.4

<07 ().

In a second aspect of the invention, there is provided a use of an anchor rod in a cracked
anchoring substrate with a mortar, characterized in that the anchor rod has as anchoring
region a standard thread, and/or 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 is from 0.8 to 1, especially from 0.85 to 0.95; and the bond stress is greater than

5.8N/mm?, especially greater than 10N/mm?.

That above problem is solved according to example embodiments, The anchoring

arrangement in example embodiments fulfils the two conditions:

. bore diameter = bond strass > 14~——w~N , ()
diameter of anchorrod mm

and

04 < diameter of anchor rod
T bore diameter

<085 ().



and/or the ratio of the smallest to the largest outer diameter in the anchoring region of the anchor is
from 0.8 to 1, especially from 0.85 to 0.95; and the bond stress is greater than 5.6N/mm2, especially
greater than 10N/mm2. That above problem is solved according to example embodiments. The
anchoring arrangement in example embodiments4ifils the two conditions: bore diameter N *bond
stress > 14- (1) diameter of anchor rod mm 2 and diameter of anchor rod 0.4 < <0.85 ~II~. bore
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areater 100 X G O 1 2L o LB e o I v,

for exam@yeatpetoppdhsisiavaiss of dscopreinditied (Mtapsrsgiotamasieotkhed diamstr2omifimetres
greater ipflipneetes. Thieteaspiroiciainee imveves By of EaivhR IAjaS BRI Hebre
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anchoring valu s, because the mortar e weakest element e anchoring arr ement, has to
span onl§& ml@»m@ﬁmﬁsmiéﬁg@%&?f@ﬂﬁ@ﬂi@iﬁQ@hSﬁe wall of a bore. Whereas it

would actually be assumed that as narrow 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 anchor rod diameter, is more

advantageous, that is to say gives rise {o 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 (1) above, the strength



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 anchor rod diameter, is more advantageous, that is to say gives
rise to a higher failure load. It is not sufficient, howéver, simply to increase only the diameter of the
bore; the strength of the mortar is also of importance to the anchoring. In condition (I) above, the
strength -3- of the mortar is taken into consideration with the bond stress. The bond stress (in N/mm2)

is the forek {6 MArenrRdE GR AR AR IO TBHAr IEIROBACHEP B ThEnBoBdeRr Bt Talilre at

which theimertandreaksraadesr theitgiven eoaeitonscespesiaths anshar Iordiameisr/hara-diagmeter). It
is measuereéjn'n an | L?%rg&%%d ?ﬁ%gorir}%sgbstkate. Jhe Eg)ond stress, js not a materjal constant that is
dependen\f exc usweiy upon the RAPEFh qrﬁ%s ioh {ﬁ |Fi§'§?§b0888@ﬁaﬁrﬁ?ffb§ﬁﬁa{ PORINRS of the
bore anddigrosiehbeiactiorisdede gths Inieasated|atedrinuaccacden canwbitinitige fotisivetzy ftrenbtadoond
stress = i | L % i t ' e inator
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therefore corresponds to the so-called bond surface area. It een found t

arrangerReht!i§ GRexdrpsatient whem B dametes it bere arbermsuthe aneimsingoienticktresistance
is that inakiaskeriaacbadagcsvbsitaterinevangienrokis able to take up at least 80% of the load that
it can take up in an uncracked anchoring substrate before the anchoring arrangement fails, usually as

a result of breakage of the mort%;eg'lnﬁgagg@oring substrateps gsually concrete which, when cracked,
has a O.SMﬂﬁka%wige—e?ekgassmqt . e zhore is therefore widened by 0.5
L ) ore :Eim tetr*w rnc i .
millimetre perpendicular {5 3 ongitudinal centre plane. The anchoring arrangement has the advantage
that it does not require a special anchor
The term in the denominator therefore corresponds to the so-called bond surface area. It

has been found that the anchoring arrangement is crack-resistant when the said
conditions are observed. A criterion for crack resistance is that in a cracked anchoring
substrate the anchor rod is able to take up at least 80% of the load that it can take up in an
uncracked anchoring substrate before the anchoring arrangement fails, usually as a 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.

The anchoring arrangement has the advantage that it does not require a special anchor

rod for crack-resistant anchoring.

The value of condition (1) is preferably relatively high and is about from 17 to 20 instead
of at least 14. The range of condition (lI) above is likewise limited, in that about 0.7 is
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.

in a preferred construction, the bond stress is at least 6 N/mm?, preferably 10 Nimm?,
irrespective of condition (1), which is preferably aiso to be observed. The high bond stress
is crucial in the respect that, irrespective of the observation of conditions (1) and (1), the
use of simple anchor rods achieves significantly befter holding values in a cracked

anchoring substrate than would be expected from the



rod for crack-resistant anchoring. The value of condition () is preferably relatively high and is about
from 17 to 20 instead of at least 14. The range of_ggndition (I1) above is likewise limited, in that about
0.7 is selected as the upper limit value instead of 0.85. It should again be mentioned that a smaller
upper limit value for condition (II) results in a larger bore diameter at a given anchor rod diameter. The
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reduction in the range, In a preferred construction, the baond stress is at least 6 N/mm2, referably 10
N/mm2, Y¢Eap Br oS e RpRGRlY @%f@gbﬁ 4R FoHexaBYR 4 1951R AidHabPRMdress is
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bore, the decliné in performance in cracked concrete in comparison with _uncracked concrete was
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hardened mortar. Surprisingly, irrespective of conditions (I) and (Il), it is therefore possibie,

even using, for example, standard threaded rods, to achieve very good holding values in a

cracked anchoring substrate, which was previously considered impossible.

By observing conditions (1) and (il), that behaviour can be further improved.

" The anchor rod used can be of any Kind; it should preferably not be smooth-walied but
have surface-shaping. An anchor rod is, for example, a reinforcing bar, for example a
so-called Dywidag (ribbed) bar. A threaded rod is also a rod having surface-shaping

~ suitable as an anchor rod for the anchoring arrangement.

For centring the anchor rod in the bore until the mortar has hardened, a construction
provides a centring element. This may be, for example, a 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 ceniring element ensures that the distance
between the anchor rod and the wall of the bore remains constant around the
periphery and thus the ioad exerted on the mortar is uniform, which is a prerequisite for

high anchoring power.

One construction 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 provided when there is
introduced into the bore a mortar cartridge which is destroyed by



hardened mortar. Surprisingly, irrespective of conditions (I) and (ll), it is therefore possible, even
using, for example, standard threaded rods, to achfeve very good holding values in a cracked
anchoring substrate, which was previously considered impossible. By observing conditions (I) and (11),
that behaviour can be further improved. The anchor raod used can be of an%/ﬁkind; it should preferably

not be st ARHRHPBE HERNSOa SRR PR aHem draderidrsiacdialies e LrsinsHan §bar, for
examplethe sprealedEnmddag ¢ffobrdiHzarist tibreate dirdbldsradstaa todHeavog: santhdeyshaping
suitable 5.2 Anchar 1ad {0 Hie anehariadarrengeent. FeL,canting e angherdad e ere unt
the mortar has hardene ,a CORStrUCHON provides a centring elemen This may be, for example, a
plastics cathpotientdeaedri¢adilient 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 of AEseiRPEepPadment wlkindpa s HeR HelRthBURYaWER BERIFEER tAéBnchor

rod and e yvaihefiheHvorne i€ maiasaenngiamhareiitetifey yrerihery andiiinisthtidoadrexgres on the
mortar isa%réiﬁorrm VgPriCh igm%p}{erequisite for high anchoring power. One construction provides a cutter
on the foPward endor the anchor rod. The cutter can be placed or screwed onto the anchor rod. The
cutter is provided when there is introduced into the bore a mortar cartridge which is destroyed by -5-

the introdglion o dhRPARAAKLEARLAQ BedvigThe e darcHRdAUBIAS M iealiaiioniak e mortar

cartridge, effects the distribution of the mortar in the bore and improves intermixing of the mortar

componétENeThetefRicdt 8APHRAUNHR IR Rtk tbRAl 4 In an anchoring substrate 5. A

threaded rod is used as anchor rod 2. The anchoring substrate 5 consists, for example, of
concrete. The mortar 3 is preferably a two-component synthetic resin mortar, but # is
possible to use other synthetic resin mortars or other mortars that fulfii the conditions of

the invention, especially a sufficiently high bond stress.

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 hore 4 and holds the
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 plastics 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) 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 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 mortar cartridges, which usually consist of glass and contain 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 way,
for example injected using an applicator gun. In that case the cutter element 8 is not

reguired.



. rather than geometrically. The example embodiments will be described in greater detail below with
reference to an embodiment shown in the drawings. The single Figure shows an axial section through
an anchoring arrangement. The anchoring arrarrgément 1 according to the invention shown in the
drawing has an anchor rod 2 which is anchored with mortar 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 example, of
concrete. The mortar 3 is preferably a two-component synthetic resin mortar, but it is possible to use
otf;fe_r.synl,ntz;;cggﬁﬁtﬁ)ai&érm{tﬁ%ﬂﬁ&;{h@@mﬂ{ﬁ@?sstga& fy Iﬂbﬂgesmeiﬂpasru]@&st@Nwﬁmi% @@rﬂefiaﬂy a
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substrate 5 is at least 80% of the breaking load 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 width of 0.5 millimetre. The bore 4
- 15 becomes wider transversely with respect to the crack by the width of the crack.

Tests with an anchor rod 2 of diameter M12 at an anchoring depth of 95 millimetres and
a 0.5 millimetre wide paraliel crack yield the values listed in the table below:

20 Anchor rod: threaded rod M12
Anchoring depth: 95 mm
Mortar: fischer FISEM 390 S
0.5 mm parailel crack

Bore @ |Breaking| Bondstress |Bore @/ anchorrod & x|Anchorrod Remarks
load (bore ) bond stress & | bore &
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 Nfmm’® 0.75 crack-resisiant
18 71.0 kN 13.2 N/mm? 19.8 N/mm* 0.67 crack-resistant
20 66.0 kN 11.1 N/'mm? 18.4 N'mm® 0.60 crack-resistant
22 71.5 kN 10.9 Nfmm? 20.0 N/'mm° 0.55 crack-resistant
18 48.0 kN 8.9 N/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



. the bore 4. Such mortar cartridges, which usually consist of glass and contain 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 insGeme other way, for example injected using an
applicator gun. In that case the cutter element 8 is not required. -6- According to the invention, the
mortar 3 has a bond stress of at least 6 N'mm2, the bond stress being the breaking load, that is to say
the tensileidareei exeitedoprikeanahroanddr batbwidbmgheunenttid bréek drestnmibsdriaee area of the
b_ond. Fu Gong 'qﬁ!&ggégje anchoring arrangement | according tq the invention are that.the
diameter of the bore divided by the diameter of the anchor rod multiplied by the bond stress is at least
14, preferably from 17 to 20. The ratio of the diameter of the anchor rod to the diameter of the bore is
at least 0.4 and a maximum of 0.85, preferably a maximum of 0.7. Tests (see below) have shown that
the anchoring arrangement 1 according to the invention is 10 crack-resistant when the conditions
indicated are observed. The anchoring arrangement 1 is regarded as being crack-resistant when its
breaking load in a cracked anchoring substrate 5 is at least 80% of the breaking load 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 width of 0.5 millimetre. The bore 4 15 becomes
wider transversely with respect to the crack by the width of the crack. Tests with an anchor rod 2 of
diameter M12 at an anchoring depth of 95 millimetres and a 0.5 millimetre wide parallel crack yield the
values listed 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 O Breaking Bond stress Bore 0 / anchor rod
"0 x Anchor rod Remarks load (bore 0) bond stress 0/ bore 0 14 36.0 kN 8.6 N/mm2 10.1 N/mm' 0.86
not crack- resistant 16 64.0 kN 13.4 N/mm2 17.9 N/mm 0.75 crack-resistant 18 71.0 kN 13.2 N/mm2
19.8 N/mm 0,67 crack-resistant 20 66.0 kN 11.1 N4gmm' 18.4 N/mm 0.60 crack-resistant 22 71.5 kN
10.9 N/mm2 20.0 N/mm2 0.55 crack-resistant 18 48.0 kN 8.9 N/mm2 13.4 N/mm 0.67 blown out 2x
not crack- resistant 25 The table shows that lsygef digigters 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 Ii}q\% %f the table where the bore had Reen blown out twice using‘a manual blow-out

device. In thz ‘other t8S1S 1Y HEIRTLIF BRI B8R} 270K EhWHIGN S BBRNSred YUt Meithor by
brushing out and thisaHeteréalkingdoestiveashcomsisievsihten creasedride P atenstGraimadoehoring

arrangement havinganchorfod ¥iHg s BRCH USHII Q5L nd/or 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 is from 0.8 to
1, especially from 0.85 to 0.95;

and the following conditions are fulfilled:

hore diameter

= bond stress = 14 N 5 (l)

diameter of anchor rod mm
and
0.4 < diameter of anchor rod <07 (I )
bore diameter
2. Anchoring arrangement according to claim 1, characterized in that the
following condition is fulfilled:
i N
bore diameter + bond stress =17 - 20 ———
diameter of anchor rod mm
3. Anchoring arrangement according to claim 1, characterized in that the bond
stress is = 10 N/mm?.
4, Anchoring arrangement according to claim 1, characterized in that the anchor

rod is a rod having surface-shaping, especially a threaded rod.

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

anchoring arrangement has a centring element which centres the anchor rod
in the bore.



in a bore in a cracked anchoring substrate, characterized in that the anchor rod has as anchoring
region a standard thread, and/or 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 is from 0.8
to 1, especially from 0.85 to 0.95; and the following conditions are fulfilled: bore diameter * bond
stress > 14 N (I) diameter of anchor rod mm2 and 0.4 < diameter of anchor rod < 0.7 tll) . bore
diameter 2. é\nchog\ %horrr%ngﬁmsnénal%% E’fmc%é’?ﬂ\ﬁgl a1l C arﬁg"gg e%%% %% tpf’{%lrl%wmg condition
is fulfilled: bore dia 8@5 a88 =1 ameter of Bhehor 1od Mme nchoring
arrangement according to claim 1 characterlzed in that the bond stress is ? 10 N/mm2. 4. Anchoring
arrangement according to claim 1, characterized in that the anchor rod is a rod having
surface-shaping, especially a threaded rod. 5. Anchoring arrangement according to claim 1,
characterizetl in thatstheofaaaheariogoarradgemantiaakea canttingnglesnest-stbickhitbeatremitae anchor rod
in the bore. 9 characterized in that

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

and the bond stress is greater than 5.6 N/mm? especially greater than 10
N/mm?.



. 6. Anchoring arrangement according to claim 1, characterized in that the anchor rod has a cutter. 7.
Use of an anchor rod in a cracked anchoring substrate with a mortar characterized in that the anchor
rod has as anchoring region a standard thread, antlor knurling and/or the surface-shaping of a
reinforcing bar, and/or the ration of the smallest to the largest outer diameter in the anchoring region
of the anchor rod is from 0.8 to 1, especially from 0.85 to 0.95; and the bond stress is greater than 5.6
N/mm2, especially greater than 10 N/mm2. Abstract Anchoring arrangement The invention relates
to an anchoring arrangement (1) having an anchor rod (2) which is anchored with mortar (3) in a bore
(4) in an anchoring substrate (5) (concrete). The anchoring arrangement (1) is crack-resistant when
the following conditions are fulfilled: bore diameter * bond stress [err] 14 N (1) diameter of anchor rod
m?[err] and 0.4[err] diameter of anchor rod [err] 0.85 (ll), bore diameter

Abstract

Anchoring arrangement

10
The invention relates to an anchoring arrangement (1) having an anchor rod (2) which is
anchored with mortar {3) in a bore (4) in an anchoring substrate (5) (concrete). The
anchoring arrangement (1) is crack-resistant when the following conditions are fulfilled:
bore diameter N
bond st 24—
diameter of anchorrod o oo mm? 0
15

and

04 < diameter of anchor rod <0.85 (“)_

bore diameter




