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INTRODUCTORY NOTES

In this Part requirements, criteria and test information additional to Part 1 and applicable only for
torquecontrolled expansion anchors are given. The same numbering of paragraphs as in Part 1 is
used. If a paragraph is not mentioned, then the text in Part 1 applies without modification.
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UVODNE POZNAMKY

V tejto Casti sU stanovené poZiadavky, kritéria a informacie suvisiace so skaskami doplriujucimi
Cast' 1 a platné len pre kotvy s ovladanym kratiacim momentom. Cislovanie odstavcov bolo
prevedené ako v Casti 1. Ak sa neudava odstavec, potom plati text z Casti 1 bez Gprav.
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2 SCOPE

2.1 Anchors

2.1.1 Types and operating principles

This Guideline covers the following types of torque-controlled expansion anchors:
a) Shell type expansion anchors with one cone (Fig. 2.2.a) or more than one cone.
b) Bolt type expansion anchors with one cone (Fig. 2.2b) or more than one cone.

c) A combination of a) and b).

$ .
{a) expansion sleave cone
'r.
I torque

-
¥

T,
.

¢

a ) ~
{b) axpansion sleeve cone

Figure 2.2 Examples of torque-controlled expansion anchors
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2 ROZSAH
2.1 Kotvy
2.1.1 Typy aprevadzkové predpisy

Pokyny sa zaoberaju nasledujucimi typmi rozovieratelnych kotiev s ovladanym krdtiacim momentom.

a) Rozovieratelné kotvy s plastom s jednym (Obr. 2.2a) alebo viac ako jednym kuzefom
b) Rozovieratelné kotvy bez plasta s jednym (Obr. 2.2b) alebo viac ako jednym kuzelom
¢) Kombinécia typov a) a b).

ulahovanie

(a) rozperna objimka kuZel
Tinst
= ufahovanie

(b) rozperna objimka kuzel

Obréazok 2.2 Priklady rozovieratelnych kotiev s ovlddanym krdtiacim momentom

32227 96

PDF vytvorené pomocou suSobnej verzie pdfFactory Pro www.pdffactory.com



http://www.pdffactory.com

5 METHODS OF VERIFICATION
5.1 Methods related to 4.1 (Mechanical resistance and stability)
5.1.2 Tests for suitability

The types of tests, additional tests, test conditions and the number of required tests as well as the
criteria applied to the results are given in Tables 5.1 (anchors for use in cracked and non-cracked
concrete) and 5.2 (anchors for use in non-cracked concrete only). In general, all the tests shall be
performed with single anchors without edge and spacing effects under tension loading. For the tests in
line 7 of each Table only, the torgue moment is increased to at least T = 1.3 Tinst (Se€ Annex A).

5.1.3 Tests for admissible service conditions

The test conditions are given in Part 1, 5.1.3 and Annex B. They are summarized in Table 5.4 of Part
1. Table 5.4 applies to anchors to be used in cracked and non-cracked concrete according to Option
1

Table 5.1 Suitability tests for torque-controlled expansion anchors to be used in
cracked and non-cracked concrete

Purpose of | Concrete | Crack| Drill bit | Applied Minimum Criteria Remark Test
test width torgue numkber of procedure
AW TiMinst |tests for anchor described
(mm} size (1) in Annex A
s|i|mji]l] loaddis- | ulimate
placemeant load
behaviour | reg. « (3)
1 | Installation C 50/60 03 dl:u:,r"l 05 515151515 =0.81(4) | (5),(6) 21
safety -
{a) anchorage
|| intensity
2 | {h) contact C 20525 03 du:u:,r"l 1005 |1515]-1-1- =074y | (2), (8) 58
with 7)
reinforcement
3 | Functioning in | © 20/25 05 |deytmax| 1005 [5]5]|5]%]5 Part 1, =02 (5), (B) 521
low strength 7) 6.1.1.1
concrete
4 | Functioning in | € 50/60 05 | deytmin | 1005 |55 |5]5|5 =028 (5), () 521
high strength 7)
concrete
& | Functioningin | C20/25 | 01- | deyt max | 1005 |5 |5 ]5]15]5 Part 1, =09 (5, (G) 55
crack- 0.3 ' (7 6.1.1.1
movements and
6.1.1.2(a)
G | Functioning C 20v25 0 degtm | 1005 |- ]-(3]-|-| FPartt z1.0 (8] 56
under 7) 6.1.1.1
repeated and
loads 6.1.1.2(h)
7 | Maximum C 50760 0 dl:u:,r"l =13 |5]|5]|5]15]5 - (9) (10} 5.10
torque
moment
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5 METODY OVEROVANIA

51
512

Metody vztahujlce sa k Zakladnej Poziadavke 4.1 (mechanicka odolnost’ a stabilita)
Skasky pouzitefnosti

Typy skusok, dodato¢né skusky, podmienky skiSania a pocet pozadovanych skuSok ako aj kritéria
platné pre vysledky su v Tabulke 5.1 (kotvy pre pouZzitie v popraskanom a nepopraskanom beténe) a
5.2 (kotvy pre pouzitie len v nepopraskanom betdne). Vo vSeobecnosti, vSetky skisky musia byt
vykonané so samostatnymi kotvami bez vplyvu okraja a odstupu, zatazené tahom.
Moment (kratiaci) je zvySeny na T=1,3 T, (pozri Priloha A) len pre skisky v riadku €. 7 kazdej

tabulky.

5.1.3 SkuSky pre povolené prevadzkové podmienky

Skasobné podmienky st dané v Casti 1, 5.1.3 a Prilohe B. Zhrnuté st v Tabulke 5.4 v Casti 1.
Tabulka 5.4 plati pre kotvy pre pouzitie v popraskanom a nepopraskanom beténe v podla Moznosti 1.

Tabulka 5.1 Skusky pouzitelnosti pre kotvy s ovladanym kriatiacim momentom uréené pre pouzitie
v popraskanom a nepopraskanom beténe

Ucel Beton | Prask- | Vrtak | Pouzity Minimalny Kritéria Poz- | Skusobny
sktsky lina kratiaci | pocet skiSok namka| postup
Sirky moment | pre velkost popisany
Dw T/Tinst kotvy(1) v Prilohe A
(mm) iIlmli |l Spravanie sa Medzné
posunutia pri | zatazenie
zatazeni reqa®
Bezpecnos C 0,3 |deutm 0,5 5/51|5|5 30,8 (4) | (5).(6) 521
t inStalacie | 50/60
(a)intenzita | C 0,3 |dem | 1005 5|5 |- - 30,7 (4) | (5).(6) 5.8
ukotvenia | 20/25 Q]
(b)narazeni
e na vystuz Sast 1
Funké&nost C 0,5 |d 1,0/0,5 5/51|5|5 ' 30, 5),(6 521
v 20/25 cut,max (7) 6111 08 ( )( )
nizkopevn.
beténe
Funké&nost C 0,5 |dcytmin | 1005 5/51|5|5 30,8 (5),(6) 521
Vo 50/60 Q]
vysokopev
n. beténe )
Funkcnost C 0,1- |deytmax| 1:0/0.5 5/5 5|5 Cast1, 30,9 (5),(6) 5.5
pri 2025 | 0,3 ™ 6.1.1.1
pohyblivyc a
h
prasklinach 6.1.1.2 (a)
Funkénost | C 0 [dewm | 1005 -3 ]- - Cast1, 31,0 (8) 5.6
pri 20/25 ™ 6.1.1.1
opakovano a
m zatazeni 6.1.1.2 (b)
Skuska na C 0 deutm (31,3 5/5 5|5 - (9) (20) 5.10
maximalny | 50/60
kruatiaci
moment
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Poznamky: pozri strany 5 a 6

Table 5.2 Suitability tests for torque-controlled expansion anchors to be used in non-cracked
concrete only
FPurpose of | Concrete | Drill hit | Applied Minimum Criteria Remark Test
test torque number of procedure
TMipst | tests for anchor described
size (1) in Annex A
slimli]l | loaddis- ultimate
placement load
hehaviour | req. « (3)
1] Installation C2025 | deytm 0.2 E1-151-18 =0.8(4) | (8),(8) .21
safety - '
(a} anchorage
|| intensity
2 | (b} contact C20/25 | deygm | 1005 |55)-|-]- =07 (4) | (2), (6) 58
with (7}
reinforcement
3 | Functioningin | ©20/25 |deytmay | 1003 | 5]- 2| -|5]| Fart, =048 (6), (8) 521
low strength T) 6.1.1.1
concrete
4 | Functioning in | C50/60 | deyt mip | 1005 |5]-15]-]% z1.0 (6), (8) 521
high strength (7)
concrete
& | Functioning C20/25 | deygm | 1005 | -)-|3]-]|-| Partt =1.0 (8) 56
under C B0/E0 T) 3 6.1.1.1
repeated and
loads 6.1.1.2 (h)
6 | Functioning C20025 | deyim | 1005 | -1-14]-]-]| Fart1, z1.0 (8) 57
under ' 7) 6111
sustained and
loads 6.1.1.2(c)
7 | Maximum C50/80 | deyrm =13 |5)5|5]8 |5 - Q) (10} 5.10
torque
moment

Notes to Tables 5.1 and 5.2
(1) Anchor size

s = smallest

i = intermediate
m = medium

| = largest

(2) Necessary only for anchors with her< 80 mm to be used in concrete members with a reinforcement
of spacing < 150 mm.

(3) a see Part 1, Equation (6.2)

(4) Valid for o= 1.2, for other values of g refer to Part 1, 6.1.2.2.2.

(5) If fewer than three anchor sizes are tested together and/or the different anchor sizes are not
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Tabulka 5.2 Skusky pouzitelnosti pre kotvy s ovladanym kriatiacim momentom uréené pre pouzitie
len v nepopraskanom betone
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Ugel skasky | Beton | Vrtak | Pouzity Minimalny Kritéria Poz- Skusobny
kratiaci | pocet skiSok namka postup
moment | pre velkost popisany
T/Tinst kOtVy 1) v Prilohe A

ifmiil Spravanie sa | Medzné
posunutia pri | zatazenie
zatazeni reqa®
1| Bezpe€nost |C deutm 02 |5|-|5]|-|5 30,8 (4) (6),(8) 5.2.1
|| inStalacie 20/25
2| (a)intenzita |C deutm | 1005 (5|5|- |- |- 30,7 (4) (2),(6) 5.8
ukotvenia 20/25 )
(b)narazenie
na vystuz Cast 1,
3| Funkénost v | C deut, max 1,005 |5|- |5 |- |5 6.1.1.1 30,8 (6),(8) 521
nizkopevn. 20/25 ™
betone
4 | Funkénost vo | C deutmin | 1.0/0.5 -|5|-1|5 30,8 (6),(8) 5.2.1
vysokopevn. |50/60 )
betone
5| Funké&nost pri| C deutmax | 1,0/0.5 -3 ]-1- Cast1, 30,9 (8) 5.6
opakovanom | 20/25 ) 3 6.1.1.1
zatazeni a
6.1.1.2 (a)
6 | Funkénost pri| C deutm | 10005 -4 |- - Cast1, 31,0 (8) 5.7
stalom 20/25 ™ 6.1.1.1
zatazeni a
6.1.1.2 (c)
7 | Skuska na C deutm [31,3 5|5 |5|5| - 9) (10) 5.10
maximalny 50/60
kratiaci
moment
Poznamky k Tabulfkédm 5.1 a 5.2
(1) Velkost kotvy
S = najmensia
i = menSia
m = strednd
I = najvacsia
(2 Len pre kotvy s hes < 80 mm, ktoré buda pouzité v beténovych €lenoch s odstupom vystuze <
150 mm.
(3) a pozri Cast 1, Rovnica (6.2)
4) Platné pre gz= 1.2, pre dalSie hodnoty gz pozri Cast 1, 6.1.2.2.2.
(5) Ak je skuSanych spolu menej ako tri velkosti kotvy a /alebo rozdielne velkosti kotvy nie su
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similar in respect of geometry, friction between cone and sleeve (internal friction) and friction between
sleeve and concrete (external friction), then the number of tests shall be increased to 10 for all anchor
sizes.

(6) If the coefficient of variation of the failure loads is v > 10 % or the coefficient of variation of the
anchor displacements at a load F = 0.5 Frum (Frum = mean failure load in a test series) is v > 30 %,
then the number of tests in this test series shall be increased to n = 10.

(7) 10 minutes after applying the torque moment Tinst, the torque moments shall be reduced to
T = 0.5 Tinst

(8) If anchors are not similar in respect of geometry, friction between cone and sleeve and friction
between sleeve and concrete, then other sizes shall also be tested.

(9) See Part 1, 6.1.1.2(d) and for bolt type anchors (Part 2, Figure 2.2b), see also Part 2, 6.1.1.2(d).
(10) With shell type anchors (see Part 2, Figure 2.2a) the number of sizes to be tested may be
reduced or these tests may be omitted if it can be shown by experience that the requirement according
to Part 1, 6.1.1.2(d) will be fulfilled.

6 ASSESSING AND JUDGING THE FITNESS OF ANCHORS FOR AN INTENDED USE

6.1 Assessing and judging related to 4.1 (Mechanical resistance and stability)

6.1.1.1 Criteria valid for all tests

(a) Load/displacement behaviour

Uncontrolled slip of the anchor occurs if the expansion sleeve is moving in the drilled hole. This can be
recognized by a reduction in load and/or a horizontal or nearly horizontal part in the load/displacement
curve (compare Part 1, Figure 6.1). If in doubt about the anchor behaviour, the displacement of the
expansion sleeve relative to its position in the drilled hole shall be recorded by appropriate means
during or after the tension tests. If uncontrolled slip is proved refer to Part 1, 6.1.1.1(a).

6.1.1.2 Criteria valid for specific tests

(d) Torque test, Tables 5.1 and 5.2, line 7

In addition to the requirement given in Part 1, 6.1.1.2(d), for bolt type anchors (see Part 2, Figure
2.2.b) no turning of the anchor shall occur up to a torque moment T = 1.3 Tinst.

6.7 Identification of the anchor
In addition to the tests mentioned in Part 1, the roughness of the cone surface and the inner surface of
the sleeve shall be measured. Furthermore, if the cone and/or the sleeve are coated, this coating

shall be identified and its thickness shall be measured. The results shall be compared with the
specifications (see Part 1, 6.7).
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podobné v rozmeroch, treni medzi kuzelom a rozpernou objimkou (vnatorné trenie) a treni
medzi rozpernou objimkou a betonom (vonkajSie trenie), potom pocet skiSok musi byt
zvySeny na pocet 10 pre vSetky velkosti kotvy.

Ak koeficient variacie medznych zatazeni je v 3 10 % alebo ak koeficient variacie posunutia
kotvy (v diere) pri zatazi F = 0,5 Frym (Frum priemerné zatazenie pri poruseni v skisobnych
sériach ) je v @ 30 %, potom pocet skuSok v tejto skdSobnej sérii musi byt zvySeny na n = 10
10 mindt po utiahnuti momentom T i, kratiaci moment musi byt redukovany na T = 0,5 Tips
Ak kotvy nie su podobné v rozmeroch, treni medzi kuzelom a rozpernou objimkou a treni
medzi rozpernou objimkou a betonom, potom musia byt tiez skiSané dalSie velkosti.

Pozri Cast1, 6.1.1.2(d) a pre kotvy bez plasta (Cast 2, Obrazok 2.2b), pozri tiez Cast’ 2,
6.1.1.2(d).

Pri kotvach s plastom, (pozri Cast 2, Obrézok 2.2a) podet velkosti uréenych pre skusanie
moze byt znizeny alebo mo6Zu byt vynechane tieto skisky, ak je dokazané praxou, Ze
poziadavky budud splnené v sulade s Castou 1, 6.1.1.2(d).

POSUDZOVANIE A HODNOTENIE VHODNOSTI KOTIEV PRE ZAMYSLANE

6.1

6.1.1.1

(@)

6.1.1.2

(d)

6.7

POUZITIE

Posudzovanie a hodnotenie vztahujlce sa k Zakladnej Poziadavke 4.1 (mechanicka
odolnost’ a stabilita)
Kritéria platné pre vSetky skusky

Zavislost zatazenie/posunutie

Nekontrolované zosunutie kotvy (v diere) nastane, ked sa rozperna objimka pohybuje vo
vyvitanej diere. Toto mozno rozoznat znizenim (velkosti ) zataZzenia a horizontalnou alebo
takmer horizontalnou &astou na krivke zavislosti zataZenie/posunutie (porovnaj Cast 1,
Obréazok 6.1).

Ak su pochybnosti pri spravani sa kotvy, musi byt zaznamenany vhodnym sp6sobom
relativny posun rozpernej objimky voci jej (pdvodnej) pozicii vo vyvitanej diere, pocas alebo
po skadkach tahom. Ak je dokazané nekontrolované posunutie odkazy st uvedené v Casti 1,
6.1.1.1(a).

Kritéria platné pre Specifické skusky

Skuska pre kratiaci moment, Tabulky 5.1 a 5.2, riadok 7 .
Okrem poziadaviek danych v Casti 1, 6.1.1.2(d), pre bezplastovy typ kotiev (pozri Cast 2,
Obrazok 2.2.b) nesmie nastat’ otacanie kotvy (v diere) az do kratiaceho momentu T = 1,3 Tist.

Identifikacia kotiev

Okrem skusok uvedenych v Casti 1, musi byt zmerana hrubost ( kvalita ) povrchu kuZela
a vnutorného povrchu objimky. V pripade povrchovej Upravy kuzefa a/alebo objimky, musi byt tato
identifikovand a zmerana jej hribka. Vysledok musi byt porovnany so Specifikaciami (pozri Cast 1,

6.7).

32227 96

PDF vytvorené pomocou suSobnej verzie pdfFactory Pro www.pdffactory.com



http://www.pdffactory.com

-14 -

8 EVALUATION OF CONFORMITY

8.3 Test plan

With torque-controlled expansion anchors the functioning depends significantly on the internal friction
between cone and sleeve which is influenced by the geometry as well as the hardness and surface
roughness of cone and sleeve. In the suitability tests the influence of the tolerances for these
parameters taking into account their possible combinations on the anchor behaviour is not checked.
Therefore, tests are performed at regular intervals to measure the internal friction between cone and
sleeve. This can be done by measuring the ratio splitting force to tension force. The test results shall
fall within the scatter band for the relationship between splitting and tension force measured on
anchors used in the approval tests. Because the ratio between splitting and tension force may be
influenced by the test set-up and the test procedure, the tests for production control shall be done in
the same way as the approval tests.

If these tests are not performed, then tests in high strength concrete according to Part 1, Table 5.1,
line 4 are necessary at regular intervals. The test results shall fulfil the requirements of Part 1, 6.1.1.1.
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8 PREUKAZOVANIE ZHODY

8.3 Plan skusSok

Pri kotvach s ovlddanym kratiacim momentom funkénost’ znac¢ne zavisi od vnitorného trenia medzi
kuzefom a objimkou, ktoré je ovplyvnené rozmermi, rovnako ako tvrdostou a jeho hrubostou (kvalitou
) povrchu kuzela a objimky. V skdSkach pouzitelnosti sa nekontroluje vplyv tolerancii tychto
parametrov (bertc do Gvahy ich mozné kombinacie ) na spravanie sa kotvy. Skasky su vykonavané
v pravidelnych intervaloch, aby sa zmeralo vnatorné trenie medzi kuzelom a objimkou. Toto mozno
vykonat meranim pomeru sily prasknutia k tahovej sile. Vysledok skusSky musi spadat’ do intervalu
rozptylu pre vztah medzi silou prasknutia a napatovou silou zmeranou na kotve pouZitej v
schvalovacich skuskach. Pretoze pomer medzi silou prasknutia a napatovou silou méze byt
ovplyvneny ,zostavenim“ skusky a skaSobnym postupom, skisky vnatropodnikovej kontroly vyroby
musia byt vykonavané rovnakym spdsobom ako schvalovacie skusky.

Ak nie su tieto skusky vykonané, potom skusky vo vysokopevnom beténe podla Casti, 1, Tabulky 5.1,
riadku 4 je potrebné (vykonat) v pravidelnych intervaloch. Vysledky skiSok musia splfiat' poziadavky
Casti 1, 6.1.1.1.
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