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1 SCOPE OF THE EAD

1.1 Description of the construction product

The “Kits for construction of a rock and soil anchor — Kits with thread bars of steel or prestressing steel” (in
the text designated as “Kit for rock and soil anchor”) is intended to construct rock and soil anchors. An
example of a rock and soil anchor is shown in Figure 1.1.1.

The components of the product, "Kit for rock and soil anchor", are put together to assemble anchorages
and coupling assemblies, and to apply corrosion protection systems to be incorporated in the construction
works. According to the intended use, see Clause 1.2.1, there are three kinds of the Kit for rock and soil
anchor:

— Kit for rock and soil anchor for temporary use

— Kit for rock and soil anchor for temporary use with extended working life
— Kit for rock and soil anchor for permanent use.

The components of these kinds of the Kit for rock and soil anchor are:
Components of Kit for rock and soil anchor for temporary use:
Mandatory components:

— Continuously threaded steel bar or continuously threaded prestressing steel bar, see Clause 1.1.1. The
continuous thread is provided by ribs, hot rolled over the entire length of the bar — thread bar. The load
bearing capacity of the Kit for rock and soil anchor is determined by the thread bar.

— Components for anchorages for load transfer to the structure, see Clause 1.1.2
— Couplers to connect the thread bars in coupling assemblies, see Clause 1.1.3.

— Spacers, see Figure 1.1.1 and Clause 1.1.8, for maintaining a distance between thread bar and drillhole
wall. These are considered as ancillary components but are not needed for preforming the tests.

— Injection system for filling the residual void of the drillhole, see Figure 1.1.1. It is considered as ancillary
component, see Clause 1.1.8, but not needed for preforming the tests.

— Components for corrosion protection of free length according to EN 1537 and the Manufacturer's
Product Installation Instructions, MPII.

Optional components:

— Steel cap, plastic cap, or coating with corrosion protection filling material at the anchorage and corrosion
protection filling material for filling voids at the anchorage. These are considered ancillary components,
see Clause 1.1.8, but are not needed for preforming the tests. Application of these components is
optional as they are related to the condition on site.

— Seal at transition anchorage to free length. Its application is optional as it is related to the condition on
site. The seal is not needed for performing the tests.

Product to install the Kit for rock and soil anchor:

— Cement mortar, see Figure 1.1.1 and Clause 1.1.7, for filling the residual void of the drillhole. Cement
mortar is provided at the construction site and not subject of EAD.

Components of Kit for rock and soil anchor for temporary use with extended working life:
Mandatory components:

— Thread bar in steel or thread bar in prestressing steel bar, see Clause 1.1.1. The load bearing capacity
of the Kit for rock and soil anchor is determined by the thread bar.

— Components for anchorages for load transfer to the structure, see Clause 1.1.2

— Couplers to connect the thread bars in coupling assemblies, see Clause 1.1.3.

All undated references to standards or to EADs in this EAD are to be understood as references to the dated versions listed in
chapter 4.

© EOTA
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— Spacers, see Figure 1.1.1 and Clause 1.1.8, for maintaining a distance between thread bar and drillhole
wall. These are considered as ancillary components but are not needed for preforming the tests.

— Injection system for filling the residual void of the drillhole, see Figure 1.1.1. It is considered as ancillary
component, see Clause 1.1.8, but not needed for preforming the tests.

— Components for corrosion protection of free length according to EN 1537 and the MPII.
— Seal at transition anchorage to free length. The seal is not needed for performing the tests.

— Steel cap, plastic cap, or coating with corrosion protection filling material at the anchorage and corrosion
protection filling material for filling voids at the anchorage. These are considered ancillary components,
see Clause 1.1.8, but are not needed for preforming the tests.

Product to install the Kit for rock and soil anchor:

— Cement mortar, see Figure 1.1.1 and Clause 1.1.7, for filling the residual void of the drillhole. Cement
mortar is provided at the construction site and not subject of EAD.

Components of Kit for rock and soil anchor for permanent use:
Mandatory components:

— Thread bar in steel or thread bar in prestressing steel bar, see Clause 1.1.1. The load bearing capacity
of the Kit for rock and soil anchor is determined by the thread bar.

— Components for anchorages for load transfer to the structure, see Clause 1.1.2
— Couplers to connect the thread bars in coupling assemblies, see Clause 1.1.3.
— Corrugated plastic sheathing, see Clause 1.1.5, slipped over the thread bar.

— Inside the corrugated plastic sheathing a plastic cord is wound helically around the thread bar, see
Figure 1.1.1 and Clause 1.1.5. Alternatively, plastic spacers can be installed.

— Cement grout, i.e., inner grout, see Figure 1.1.1 and Clause 1.1.5, is injected inside the corrugated
plastic sheathing.

— Heat shrinking sleeve, see Clause 1.1.6. The heat shrinkable sleeve is shrunk on to protect the coupling
assembly.

— Spacers, see Figure 1.1.1 and Clause 1.1.8, for maintaining a distance between thread bar and drillhole
wall or corrugated plastic sheathing and drillhole wall. These are considered as ancillary components
but are not needed for preforming the tests.

— Injection system for filling the residual void of the drillhole, see Figure 1.1.1. It is considered as ancillary
component, see Clause 1.1.8, but not needed for preforming the tests.

— Corrosion protection of free length according to EN 1537 and the MPII.
— Seal at transition anchorage to free length.

— Steel cap, plastic cap, or coating with corrosion protection filling material at the anchorage and corrosion
protection filling material for filling voids at the anchorage. These are considered ancillary components,
see Clause 1.1.8, but are not needed for preforming the tests.

Product to install the Kit for rock and soil anchor:

— Cement mortar, see Figure 1.1.1 and Clause 1.1.7, for filling the residual void of the drillhole. Cement
mortar is provided at the construction site and not subject of EAD.

Regarding cement mortar and inner grout, see Figure 1.1.1, distinction is made between:
— Inner grout, i.e., cement grout inside a corrugated plastic sheathing, see Clause 1.1.5, and

— Cement mortar filling the residual void of the drillhole, see Clause 1.1.7. Cement mortar is not subject
of EAD.

Installation
On site, the Kit for rock and soil anchor is installed by:

— The kit components are delivered to the construction site.

© EOTA
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— Thread bars, possibly provided with grouted corrugated plastic sheathing, are jointed with couplers to
the intended length of the rock and soil anchor.

— Corrosion protection is applied to the assembled thread bars.
— The assembled thread bars are equipped with spacers and injection system.
— The thread bars, finally assembled, are inserted into a predrilled hole — drillhole.

— With the injection system the drillhole is filled with cement mortar, which acts both as corrosion protection
and as load transfer to rock or soil in the bonded length. The cement mortar is provided at the
construction site.

— Characteristic to a rock and soil anchor is an unbonded free length according to Figure 1.1.1. For
appropriate working of a prestressed rock and soil anchor, the free length is important.

— At the air-side end, the anchorage with corrosion protection is installed.
— The rock and soil anchor is stressed.

— The corrosion protection at the anchorage is completed at the stressed rock and soil anchor.

Structure

SRS

N
K

N

X

Plastic sheath or
corrugated plastic sheathing

Thread bar of steel or
prestressing steel

Steel tube
Bursting
reinforcement Plastic cord V)

L Ground,
Injection system

Corrugated plastic sheathing,

N\ i

7 AN optional

P //\\< Inner grout
7/ /\/

GHON Cement mortar

NR
1 Highly enlarged representations

Figure 1.1.1 Rock and soil anchor with thread bar in steel or prestressing
steel — Schematic

The Kit for rock and soil anchor is covered neither by a harmonised European standard (hEN) nor by any
other European Assessment Document (EAD) than the present one.

EN 1537 is not a harmonised standard but provides a reference to some methods and criteria for the
assessment.

Concerning product packaging, transport, storage, maintenance, replacement, and repair it is the
responsibility of the manufacturer to undertake the appropriate measures and to advise his clients on
transport, storage, maintenance, replacement, and repair of the product as he considers necessary.

It is assumed that the product will be installed according to the manufacturer’s instructions or (in absence
of such instructions) according to the usual practice of the building professionals.

Relevant manufacturer’s stipulations having influence on the performance of the product covered by this
European Assessment Document shall be considered for the determination of the performance and detailed
in the ETA.

© EOTA
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1.11 Thread bar

1111 Thread bar in steel — General

The thread bar in steel is a hot rolled and continuously threaded steel bar and is specifically hot rolled for
the Kit for rock and soil anchor. The thread is provided by hot rolled ribs. Reference diameter and reference
mechanical characteristics of the thread bar are introduced, see Clause 1.1.1.2. Reference diameters shall
be within 15 mm to 80 mm. Within these limits, any series of reference diameters are covered by the EAD.
An example of typical series of reference diameters is given in Table 1.1.1.1.1, together with reference
mechanical characteristics. These reference values are employed in product assessment.

Table 1.1.1.1.1 Thread bar in steel — Diameters and mechanical characteristics

Example of reference diameters
of thread bar
@ref Re, ref Rm, ref

Reference yield strength Reference tensile strength

mm MPa MPa

18-22-25-28-30-

35-43-50-57.5-63.5-75 <670 <800

1.1.1.2 Thread bar in steel — Reference values
Reference values are either:

— Nominal diameters, nominal yield strength, and nominal tensile strength of the thread bars taken from
the MPII.

— If these nominal values are not provided, test specimens available shall be measured and tested
according to Annex A to determine the reference values.

Determined are:

— et according to Equation 1.1.1.2.1

— Ss,ref according to Equation 1.1.1.2.2

— Re, et according to Equation 1.1.1.2.3

— Rm, ref according to Equation 1.1.1.2.4.

Dret = Dnom from MPII or

i E ion1.1.1.2.1
Oret according to Annex A quatio

2
Dret - T

Ss, ref = 4 Equation 1.1.1.2.2

Re, ref = Re, nom from MPII or

Re, ref according to Annex A Equation 1.1.1.2.3

Rm, ret = Rm, nom from MPII or

Rm, ref according to Annex A Equation 1.1.1.2.4

Where
S, refeeeennnnnns MM2.ieiieees Reference cross-sectional area of thread bar in steel
Drefeeeeennennn MM, Reference diameter of thread bar in steel
Re, nom......... MPa....ccccoviieeens Nominal yield strength of thread bar in steel

© EOTA
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Re, refecovueeee.. MPa.....cccoviieees Reference yield strength of thread bar in steel
Rm, nom ....... MPa.....ooevevnn. Nominal tensile strength of thread bar in steel
Rm, ref.vveeee... MPa.......coovinen Reference tensile strength of thread bar in steel.

1.1.1.3 Thread bar in prestressing steel — General

The thread bar in prestressing steel is a hot rolled and continuously threaded prestressing steel bar and is
specifically hot rolled for the Kit for rock and soil anchor. The thread is provided by hot rolled ribs. For
purpose of assessment, reference diameter and reference mechanical characteristics of the thread bar are
introduced, see Clause 1.1.1.4. Reference diameters shall be within 15 mm to 50 mm. Within these limits,
any series of reference diameters are covered by the EAD. An example of typical series of reference
diameters is given in Table 1.1.1.3.1, together with reference mechanical characteristics.

Table 1.1.1.3.1 Thread bar in prestressing steel — Diameters and mechanical characteristics

Example of reference diameters
of thread bar
Qref RpO.l, ref Rm, ref

Reference yield strength Reference tensile strength

mm MPa MPa

17.5-26.5-32-36 -40 - 47 <950 <1050

1114 Thread bar in prestressing steel — Reference values
Reference values are either:

— Nominal diameters, nominal yield strength, and nominal tensile strength of the thread bars taken from
the MPII.

— If these nominal values are not provided, test specimens available shall be measured and tested
according to Annex B to determine the reference values.

Determined are:

— et according to Equation 1.1.1.4.1

— Sy, ref according to Equation 1.1.1.4.2

— Rpoa, ref according to Equation 1.1.1.4.3
— Rm, ref according to Equation 1.1.1.4.4.

Dret = Dnom from MPII or

Oret according to Annex B Equation 1.1.1.4.1

2
Sy, ret = —Qre; & Equation 1.1.1.4.2

RpO.l, ref = RpO.l, nom from MPII or

Rpo.1, ref according to Annex B Equation 1.1.1.4.3

Rm, ref = Rm, nom from MPII or

Rm, ref according to Annex B Equation 1.1.1.4.4

Calculated with these reference values are:

— Fpo1, ref according to Equation 1.1.1.4.5.
— Fm, ref according to Equation 1.1.1.4.6.

© EOTA
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Foo ref = &%@ Equation 1.1.1.4.5
Fon ref = %&ef Equation 1.1.1.4.6
Where
Sy, refueeiennn. MM2..ieeiiieeees Reference cross-sectional area of thread bar in prestressing steel
Drefcuveeeennnn. (10]1 0 OO Reference diameter of thread bar in prestressing steel
Rpo.1, nom...... MPa........oooinne Nominal yield strength of thread bar in prestressing steel
Rpo.1, ref «...... MPa.........coeeuuneee. Reference yield strength of thread bar in prestressing steel
Rm, nom «....... MPa........ccoeennee. Nominal tensile strength of thread bar in prestressing steel
Rm, ref veveeee.. MPa........ccccceeen. Reference tensile strength of thread bar in prestressing steel
Fpo.1, ref......... KN .o, Reference 0.1 % proof force of thread bar in prestressing steel
Fm, ref covvereene KN e Reference maximum force of thread bar in prestressing steel.
11.2 Components for anchorage

The anchorage at the airside end of the rock and soil anchor transfers the load from the rock and soil anchor
to the structure. Anchorage components are made of steel and include:

— Kit for rock and soil anchor without bursting reinforcement:
— Nut for thread bar
— Anchor plate

A steel tube is leak tightly welded to the anchor plate for corrosion protection of the transition free
length to anchorage.

— Kit for rock and soil anchor with bursting reinforcement:
— Nut for thread bar
— Anchor plate

A steel tube is leak tightly welded to the anchor plate for corrosion protection of the transition free
length to anchorage.

— Bursting reinforcement.

Details on bursting reinforcement and whether the Kit for rock and soil anchor is without bursting
reinforcement or the Kit for rock and soil anchor is with bursting reinforcement are given in the MPII.

1.1.3 Coupler
The coupler joints two thread bars in a coupling assembly. The coupler is made of steel.
Included are couplers provided with means to prevent unscrewing, e.g., set screws or heat shrinking sleeve.

114 Corrosion protection system

Three corrosion protection systems are considered for the Kit for rock and soil anchor, in relation with the
categories of intended use, see Clause 1.2.1:

— Temporary corrosion protection
— Temporary corrosion protection with extended working life
— Permanent corrosion protection.

The components that are part of each of the three corrosion protection systems for rock and soil anchors
are specified in EN 1537 and the MPII.

© EOTA



European Assessment Document - EAD 160015-00-0102 11/85

1.15 Corrugated plastic sheathing — Inner grout

The corrugated plastic sheathing is employed for permanent corrosion protection for the Kit for rock and
soil anchor for permanent use. It provides a resistant encapsulation of thread bar and inner grout for
corrosion protection and by the corrugation for load transfer from the inner grout to the cement mortar. The
corrugated plastic sheathing shall be in accordance with EN 1537.

NOTE See Clause 1.1 and Figure 1.1.1 for the distinction between inner grout and cement
mortar.

For Kit for rock and soil anchor for permanent use the encapsulation of the thread bar with the grouted
corrugated plastic sheathing is prepared in a workshop or equivalent controlled conditions in accordance
with EN 1537. The thread bar is provided with a wound-on plastic cord or plastic spacers to maintain the
distance between thread bar and corrugated plastic sheathing. The corrugated plastic sheathing is slipped
on the thread bar. At one end of the corrugated plastic sheathing a plastic cap with an inlet and at the other
end a vent cap are connected to the corrugated plastic sheathing. The void between thread bar and
corrugated plastic sheathing is grouted — inner grout — with the inclined thread bar from bottom to top as
specified by EN 446 and EN 1537. Cover of inner grout on thread bar shall be > 5 mm and crack width in
inner grout shall be limited. Inner grout serves as corrosion protection and for load transfer from thread bar
to corrugated plastic sheathing.

1.1.6 Heat shrinking sleeve
Heat shrinking sleeve provides for corrosion protection of the coupling assembly and comprises:

— A polymeric backing that shrinks once exposed to elevated temperatures. The polymer backing is
shaped as sleeve, similar to a flexible hose.

— The inner surface of the polymer backing is provided with an adhesive.

The EAD is only applicable to kits with heat shrinking sleeves, where at least one size of the heat shrinking
sleeves can be shrunk on a 100 mm diameter cylinder.

1.1.7 Cement mortar

Cement mortar provides for corrosion protection and for load transfer from thread bar to drillhole wall or
corrugated plastic sheathing to drillhole wall. Cement mortar is provided on the construction site and is not
subject of assessment within EAD. Cement mortar shall be in accordance with the specifications of
EN 1537.

Chemical agents that are aggressive to the cement mortar are considered by the use of cements designated
for this aggressiveness.

NOTE 1 Aggressive chemical agents to which cement mortar cannot resist are possible.
NOTE 2 The aggressiveness of the chemical agents can be determined according to EN 206.

1.1.8 Ancillary components

For the outer cover of cement mortar, spacers provide the necessary distance between thread bar and
drillhole or between corrugated plastic sheathing and drillhole.

The injection system comprises hoses and valves to fill the residual void of the drillhole.

Steel cap, plastic cap, and corrosion protection filling material are to complete the corrosion protection of
the rock and soil anchor at the anchorage and further provide mechanical protection to the installed rock
and soil anchor.

© EOTA
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1.2 Information on the intended uses of the construction product

1.21 Intended uses

The rock and soil anchor constructed with the Kit for rock and soil anchor is intended to stabilise rock and
soil by active introduction of prestressing forces. The Kit for rock and soil anchor is intended for the uses of
Table 1.2.1.1.

Table 1.2.1.1 Categories of intended use

Ne ‘ Category of intended use

1 Kit for rock and soil anchor for temporary use

2 Kit for rock and soil anchor for temporary use with extended working life
3 Kit for rock and soil anchor for permanent use

1.2.2 Working life/Durability

The assessment methods included or referred to in this EAD have been written based on the manufacturer’s
request to take into account a working life of the Kit for rock and soil anchor for the intended use of up to
2 years for temporary rock and soil anchors, up to 7 years for temporary rock and soil anchors with
extended working life, and up to 100 years for permanent rock and soil anchors when installed in the works,
provided that the Kit for rock and soil anchor is subject to appropriate installation, see Clause 1.1. These
provisions are based upon the current state of the art and the available knowledge and experience.

When assessing the product, the intended use as defined by the manufacturer shall be taken into account.
The real working life may be, in normal use conditions, considerably longer without major degradation
affecting the basic requirements for works?.

The indications given as to the working life of the construction product cannot be interpreted as a guarantee
neither given by the product manufacturer or his representative nor by EOTA when drafting this EAD nor
by the Technical Assessment Body issuing an ETA based on this EAD, but are regarded only as a means
for expressing the expected economically reasonable working life of the product.

1.3 Specific terms used in this EAD

13.1 Temporary rock and soil anchors

Temporary rock and soil anchors are rock and soil anchors that are in use for up to two years. Subject to
changes in the corrosion protection system, the working life of temporary rock and soil anchors can be
extended by a limited time period. Temporary rock and soil anchors with extended working life are rock and
soil anchors which are in use for up to seven years.

NOTE The period of two years is taken from EN 1537.

1.3.2 Permanent rock and soil anchors
Permanent rock and soil anchors are rock and soil anchors that are in use for more than two years.
NOTE The period of two years is taken from EN 1537.

1.3.3 MPII
MPII are the Manufacturer’s Product Installation Instructions.

2 The real working life of a product incorporated in a specific works depends on the environmental conditions to which that works is

subject, as well as on the particular conditions of the design, execution, use and maintenance of that works. Therefore, it cannot
be excluded that in certain cases the real working life of the product may also be shorter than referred to above.

© EOTA



European Assessment Document - EAD 160015-00-0102

13/85

134 Symbols
1.34.1 Reference values
Drefeevraanennn MM, Reference diameter of thread bar in steel or prestressing steel
Frm, ref cooveene KN oo Reference maximum force of thread bar in prestressing steel
Fpo, ref......... KN .o Reference 0.1 % proof force of thread bar in prestressing steel
Re, nom......... MPa.......coovnnnee Nominal yield strength of thread bar in steel
Re, ref..evee.... MPa.......coovinen Reference yield strength of thread bar in steel
Rm, nom «....... MPa....ccoeiiinen. Nominal tensile strength of thread bar in steel or prestressing steel
Rm, refeveeeee... MPa....c.coviiinee Reference tensile strength of thread bar in steel or prestressing steel
Rpo.1, nom...... MPa.......coooinnnen. Nominal yield strength of thread bar in prestressing steel
Rpo.1, ref ....... MPa........ccccoeeen. Reference yield strength of thread bar in prestressing steel
Ss, refeeeeennnn MM2..ieeiiieeees Reference cross-sectional area of thread bar in steel
Sy, refeeeeennnn MM2..ieeiiieeees Reference cross-sectional area of thread bar in prestressing steel.
1.34.2 Resistance to static load
AS.......... MM, Displacement between thread bar and coupler or anchorage
Fm, act..ccouee.. KN o Actual maximum force of thread bar in prestressing steel
Fm, ref ovveeeen. KN o Reference maximum force of thread bar in prestressing steel
Fru.. KN .o, Maximum force in static load test
Rm, acteeeeeee... MPa........ccccceeen. Actual tensile strength of thread bar in steel
Rm, refeeeerenn. MPa.......cccovnennnn. Reference tensile strength of thread bar in steel
ltay Mn eeveeeeennns s Ratios
Ss, refeeeeennnn MM2..eeiiieees Reference cross-sectional area of thread bar in steel.
1.3.4.3 Resistance to fatigue
2 Caeeeennns MPa..........ccccee Stress range in fatigue test, i.e., two times the stress amplitude
Fm, act.ccoeee.... KN oo, Actual maximum force, determined in tensile test according to
EN ISO 15630-3 on a specimen adjacent to the specimen for the fatigue
test
Fr,ref oveeerene. KN oo, Reference maximum force of thread bar
Fmax..cveeeee... ) Upper force in fatigue test
Froeeiinen, KN . Force range in fatigue test
Fupeveeeeiinnen, KN . Upper force in fatigue test
Re, ref.cccce.e... MPa..........ccccee Reference yield strength of the thread bar in steel
Rm, ref.uveeen... MPa........ooviinen Reference tensile strength of thread bar in steel
Ss, refeeeeennnnn MM2..eiiieees Reference cross-sectional area of thread bar in steel
Sy, refeeeeennnnn MM2..eiiieees Reference cross-sectional area of thread bar in prestressing steel.
1344 Load transfer to the structure
Fubr,s e, KN oo Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in steel
Fu, 0,5 KN ..o, Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in steel
Fubry ... KN Maximum force in load transfer test for specimen with bursting
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Fuoy. e KN .o Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in prestressing steel

Rm, ref.vveeee... MPa.......cooiien Reference tensile strength of thread bar in steel

Ss, ref eoeenenne MM2..ieeieeeen, Reference cross-sectional area of thread bar in steel

Fm, ref ovveeeen. KN o, Reference maximum force of thread bar

fem, e cvvieeeene MPa....ccoeiiinen. Concrete compressive strength at time of end of load transfer test

fem, 0veveeeennn. MPa........ccccceeen. Reference concrete compressive strength

LT, 06 S eeeernnnn. T Ratio for specimen with bursting reinforcement for thread bar in steel

TLT, 0,8 ennerenens ETTTT TV VTR Ratio for specimen without bursting reinforcement for thread bar in steel

TLT, b,y eenneeenees ETTTT TV VTR Ratio for specimen with bursting reinforcement for thread bar in

prestressing steel

TLT, 0, yeererennnnns s Ratio for specimen without bursting reinforcement for thread bar in
prestressing steel.

1.3.4.5 Heat shrinking sleeve

Ao.coeerenenn. N/mMm .., Peel strength to steel surface at ambient temperature prior to burial in
soil

Ab.eeiiiiinnn N/MM..e, Peel strength to steel surface at ambient temperature after 6 months
buried in soil

A7 N/mMm .., Peel strength to steel surface at 23 °C after 70 days ageing as arithmetic
mean of three results

A100 ........... N/mMm .., Peel strength to steel surface at 23 °C after 100 days ageing as
arithmetic mean of three results

AT, N/mm.....cccoeevnnnnn, Peel strength to steel surface at 23 °C without artificial ageing

Eowvveriiiieeen Wi, Elongation at break at ambient temperature prior to burial in soil and at
ambient temperature without artificial ageing

E6.vvrvviinnnnnn. Wi, Elongation at break at ambient temperature after 6 months buried in soil

E70.iiiiiiiiiens 00 teeeeeciree e Elongation at break at ambient temperature after 70 days ageing

E100 cooivvieenns 00 teeeeeciree e Elongation at break at ambient temperature after 100 days ageing

P70.cccienenn. N/mMm .., Peel strength layer to layer at 23 °C after 70 days ageing as arithmetic
mean of three results

P100 ...cc...... N/mMm .., Peel strength layer to layer at 23 °C after 100 days ageing as arithmetic
mean of three results

P N/mm.....ccooeevnneen, Peel strength layer to layer at 23 °C without artificial ageing

SO e N/mMm .., Tensile strength at ambient temperature prior to burial in soil and at
ambient temperature without artificial ageing

S6iiiiiiiins N/MM.., Tensile strength at ambient temperature after 6 months buried in soil

S70. e N/mm....ccoeeevnen. Tensile strength at ambient temperature after 70 days ageing

S100 eeeeinene N/mm....ccoeeevnen. Tensile strength at ambient temperature after 100 days ageing

Tmax.eeeeereeenn, CC s Maximum continuous operating temperature.

1.3.4.6 Crack width in inner grout

Ss, ref vveennnn MM2..eeeee, Reference cross-sectional area of thread bar in steel

Re, refuuuree.... MPa........cooviinee Reference yield strength of the thread bar in steel

Rm, refuuveeen... MPa........ccooenine Reference tensile strength of the thread bar in steel

Fpo.1, ref......... KN .o Reference 0.1 % proof force of thread bar in prestressing steel
Fm, ref covvereenns KN oo Reference maximum force of thread bar in prestressing steel.
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1.3.4.7 Mass per metre — Thread bar in steel

Ss,refeeeiennnn. MM2..ieeiiieeees Reference cross-sectional area of thread bar in steel
Mrefeeeieenenee Kg/M.iiiiiie Reference mass per metre of thread bar in steel
Mo, kg/m......cooovinn, Actual mass per metre of thread bar in steel
o JE kg/m3....cooeeen, Density, 7 850 kg/m3, for hot rolled thread bar.
1.34.8 Mass per metre — Thread bar in prestressing steel
M., kg/m......cooovinn, Actual mass per metre of thread bar in prestressing steel
Mref...coounee. Kg/M.oieiiiieee Reference mass per metre of thread bar in prestressing steel
o JE kg/m3....cooeeen, Density, 7 850 kg/m3, for the hot rolled thread bar
Sy, refeeeiennn. MM2..ieeiiiieees Reference cross-sectional area of thread bar in prestressing steel.

1.3.4.9 Surface geometry — Thread bar in steel

AL/ e MM Rib height at quarter-point
AMeeeeereeennnnns MM, Rib height at mid-point

Q304 e MM, Rib height at three-quarters-point

[ e Rib inclination

Do MM, Width of rib

Chrrrrrrrreeennnnns MM Rib spacing

D= U (1010 PO Part of the circumference without ribs
fRueeeiieeee - Relative rib area.

1.3.4.10 Surface geometry — Thread bar in prestressing steel

AL/ v MM Rib height at quarter-point
AMeeeereeeennnnns MM, Rib height at mid-point

Q304 v MM, Rib height at three-quarters-point
B e Rib inclination

o T MM, Width of rib

(o MM, Rib spacing

D= U MMt Part of the circumference without ribs
- JO T Relative rib area.

1.3.4.11 Bond strength — Thread bar in steel

Fmean, d.......... N I Mean value of all Fmean Of reference diameter d

Fool.mnennns N oo Force in pull-out test at a slip of 0.01 mm

Foi .. N, Force in pull-out test at a slip of 0.1 mm

Fio N, Force in pull-out test at a slip of 1 mm

TAKeveeereennnnnns MPa........cooviinee Characteristic bond strength for reference diameter d

o D MM Reference diameter of thread bar in steel

| ISR MM, Length of bonded section in pull-out test

fem, 0vvveeeenne MPa........cooviinee Reference compressive strength of concrete

fem, e vvveeenennn. MPa....ooea Actual mean compressive strength of concrete at end of test.

1.3.4.12 Strength characteristics — Thread bar in steel
Rm/Re ........... e Ratio tensile strength to yield strength
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Agt eveeeeeaaannnns . J OO Elongation at maximum force in tensile test

| MPa.....cccoviieees Modulus of elasticity

(Rm/Re)k........ TV Characteristic value of the ratio tensile strength to yield strength
Re..coovveeeen. MPa.......coovnnen Yield strength in tensile test

Re k.vreeeen. MPa........ccoovninen Characteristic value of yield strength

Re, refecorueeee.. MPa....ccccoviieees Reference yield strength of thread bar in steel
Rmoveeveeeen. MPa......ccooeinnnen, Tensile strength in tensile test

Rm, kevevveeennn. MPa.......cooiien Characteristic value of tensile strength

Rm, refeeeerenn. MPa.....coevevnn. Reference tensile strength of thread bar in steel
Ss,refeeeeennnn. MM2..ieeiiieeees Reference cross-sectional area of thread bar in steel
rRm, Re.......... T Ratios.

1.3.4.13 Strength characteristics — Thread bar in prestressing steel

Agteeeviirieeeann, 4 JOTTOPTURR Elongation at maximum force in tensile test
E.oevrreee MPa...cocoeiiiinee Modulus of elasticity

Fpod.oorennn. KN .o, 0.1 % proof force in tensile test

Fpot,k «oevennnn. ) Characteristic value of 0.1 % proof force
Fpo.a, ref..oe.... KN . Reference 0.1 % proof force of thread bar
Friceeeeieneeen, KN ..o, Maximum force in tensile test

Frkeoenenen. KN .o, Characteristic value of maximum force
Fm,ref coveeerene. KN .o, Reference maximum force of thread bar
FEm, TFp ceverennn. L TTTTTTTR Ratios.

1.3.4.14 Modulus of elasticity — Thread bar in steel

Errereeeee MPa..................... Modulus of elasticity

Rm, ref .eeeeee.. MPa..........ccccee Reference tensile strength of thread bar

€50 verererererannns T Extension at 0.50 - Rm, ref in force-extension diagram
€20 tereieieienanns T Extension at 0.20 - Rm, ref in force-extension diagram
Ss, refeeeeennnn MM2..eeiiieees Reference cross-sectional area of thread bar in steel.

1.3.4.15 Modulus of elasticity — Thread bar in prestressing steel
| MPa....ccccoviieees Modulus of elasticity
Sy, refeeeeeinnnn. MM2..eeiiieees Reference cross-sectional area of thread bar in prestressing steel.

1.3.4.16  Elongation at maximum force — Thread bar in steel
Agt Keverreeeerinns 00 ceeereeeeeee e Characteristic value of elongation at maximum force.

1.3.4.17 Stress relaxation — Thread bar in prestressing steel
Frneeeieiene KN . Mean maximum force, determined in tensile tests on specimens
according to EN 1SO 15630-3.
1.3.4.18 Stress corrosion resistance — Thread bar in prestressing steel
Frmeee, KN o, Actual maximum force, mean value determined in tensile tests on
2 specimens adjacent to specimens for the stress corrosion test.
1.3.4.19 Thread bar in steel — Determination of reference values
o JUTT kg/m3...oooiee Density, 7 850 kg/m3, for hot rolled thread bar
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Drefeevraannnnn MM, Reference diameter of the group

dact..vvveeennee MM Actual diameter of specimen

Magct....eeeeee Kg/M.iiiiiie Actual mass per metre of specimen

Re act ..veee.... MPa.......coovnnen Actual yield strength of specimen

Re, mean........ MPa....ccoeiiinen. Arithmetic mean of actual yield strengths of all specimens of the group
Re, refe.evee.... MPa....ccoeiiinen. Reference yield strength of the group

Rm, acteveeee.... MPa.......coovnnen Actual tensile strength of specimen

Rm, mean....... MPa.......cooiien Arithmetic mean of actual tensile strengths of all specimens of the group
Rm, ref.vveeee... MPa....ccoeiiinen. Reference tensile strength of the group

Ss,refeeeeennnn. MM? .., Reference cross-sectional area of the group.

1.3.4.20 Thread bar in prestressing steel — Determination of reference values

o J kg/m3....cooovieenn, Density, 7 850 kg/m3, for hot rolled thread bar

Drefeeerannennn MM, Reference diameter of the group

dacte.vveeennee MM Actual diameter of specimen

Omean........... MM, Arithmetic mean diameter of all specimens of the group

Fm,ref coveeerene. KN .o, Reference maximum force of the group

Fpo.a, ref..oe.... KN . Reference 0.1 % proof force of the group

Mact...eveeee... kg/m.....oooovvnn, Actual mass per metre of specimen

Rm, acteeeeeee... MPa........ccccoeeen. Actual tensile strength of specimen

Rm, mean....... MPa........ccccceeen. Arithmetic mean of actual tensile strengths of all specimens of the group
Rm, refeveeeeen.. MPa...cocoeiiiinee Reference tensile strength of the group

Rpo.1, act....... MPa....c.ccevinee Actual yield strength of specimen

Rpo.1, mean ....MPa.............ooo. Arithmetic mean of actual yield strengths of all specimens of the group
Rpo.1, ref ....... MPa..........ccccee Reference yield strength of the group

Sy, refeeeeeinnnn. MM2..eeeee, Reference cross-sectional area of the group.

1.3.4.21 Calculation of 5 % fractile
[PTTTTTTTTTTTRTRTRRRR it observation,i=1, 2, ..., n

[ P Number of all observations to be evaluated
Xiteerreeeereeeeeeeens it observed value

) SO Arithmetic mean of all observations

S et Standard deviation of all observations
Vo Coefficient of variation

Kivrreeeiiiiieeeen, Factor in dependence of n

X5 %eeeeaaaaaeaeaaaenns 5 % fractile.

1.3.4.22 Static load test

Al i MM, Displacement between anchorage components

AS.iiiiiaann. MM, Displacement between thread bar and coupler or anchorage
2 (TP YT R Elongation of thread bar at maximum load in static load test
Fm, act.eeeee.... KN . Actual maximum force of thread bar in prestressing steel
Fm,ref vveeennn. KN Reference maximum force of thread bar in prestressing steel
Frucs KN oo Maximum force in static load test
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Rm, act....ccen. MPa.......cccovvunnnnn.. Actual tensile strength of thread bar in steel
Rm, refeeeerenn. MPa.....ooevevnn. Reference tensile strength of thread bar in steel
S, refeererrnnnn. MM2..iiiiinee, Reference cross-sectional area of thread bar in steel.

1.3.4.23 Fatigue test

Ar MM, Displacement between anchorage components

AS.iiieinann. MM, Displacement between thread bar and coupler or anchorage

2 -GCa.ennnn. MPa....cccccvevieeenns Stress range in fatigue test, i.e., two times the stress amplitude
Ffoiieeenen, KN . Force in fatigue test

Frm, ref cooveene KN oo Reference maximum force of thread bar in prestressing steel

Fmax .ooeeeeeenn KN .o Upper force in fatigue test

Rm, ref ceveeuee.. MPa........ccccoeeen. Reference tensile strength of thread bar in steel

Ss,refrenennnnns MM2..ieeieeeee, Reference cross-sectional area of thread bar in steel

Sy, refeeeeennnnn MM2..ieeiiieeees Reference cross-sectional area of thread bar in prestressing steel.

1.3.4.24 Load transfer test

Ws5 Y
W7
Wo
Wh-g ST MM Crack width, measured at specific readings.
Whn-6
Wh-4
Wh.2
Wn J
ZX} ............. MM, Edge distance in x- and y-direction respectively
y
;} .............. MM, Minimum specified centre spacing in x- and y-direction
‘;} .............. MM, Side lengths of test specimen
€5 )
€7
€9
z”'s T mm/m................... Strain, measured at specific readings.
n-6
€n-4
€n-2
en J
- MM/M......coooeennee. Strain
€l rrrrerennnnns MM/M.iiiiiiieene Strain, measured perpendicular to loading direction — transversal strain
EVirrirereenias MM/M.iiiiiiieene Strain, measured parallel to loading direction — longitudinal strain
Aciiiineennn, MM2..eiiieees Gross cross-sectional concrete area of specimen
Coreevvrreeeen, MM Concrete cover of reinforcement
Foe KN o, Force in load transfer test
fem, 0vvveeeenne MPa........cooviinee Reference concrete compressive strength for load transfer test
fem, e vvveeenennn. MPa....ooea Concrete compressive strength at time of end of load transfer test
Fm, ref oveeernns KN oo Reference maximum force of thread bar
Fubrs ... KN . Maximum force in load transfer test for specimen with bursting

reinforcement for thread bar in steel
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Fuo s . KN .o Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in steel

Fubry e KN .o Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in prestressing steel

Fu 0y KN .o Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in prestressing steel

R MM, Height of specimen

11 PO T TTTT PP PPN Number of load cycles

[ DO ETTT T TP Number of readings for measurements

Rm, ref.vveeee... MPa.......coovinee Reference tensile strength of thread bar in steel

Ss, ref eoeenenne MM2..ieeieeeeen, Reference cross-sectional area of thread bar in steel

Woaiiieeeeeenn MM, Crack width

WMax...eeeeessss MM, Maximum crack width.
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2 ESSENTIAL CHARACTERISTICS AND RELEVANT ASSESSMENT
METHODS AND CRITERIA

2.1 Essential characteristics of the product

Table 2.1.1 shows how the performance of Kit for rock and soil anchor is assessed in relation to the
essential characteristics. In Table 1.1.1 and Table 1.2.1 (Annex I) the essential characteristics relevant for
the categories of intended use of Table 1.2.1.1 are listed.

Table 2.1.1 Essential characteristics of the product and methods and criteria for assessing the
performance of the product in relation to those essential characteristics

Type of expression of

Ne Essential characteristic Assessment method
product performance

Basic requirement for construction works 1: Mechanical resistance and stability

1 | Resistance to static load 22.1 Level

2 Resistance to fatigue 2.2.2 Level

3 | Load transfer to the structure 2.2.3 Level and description

4 Corros!on protection of temporary rock 294 Level and description
and soil anchor
Corrosion protection of temporary rock -

S and soil anchor with extended working life 2.2.5 Level and description

6 Corrosion protection of permanent rock 226 Level and description
and soil anchor

7 T_ransmon anchorage to free length — 297 Level
Tightness

8 | Crack width in inner grout 2.2.8 Level

9 Mass per metre — Thread bar in steel 229 Level

10 | Mass per metre — Thread bar in 2210 Level

prestressing steel
11 | Bond strength — Thread bar in steel 2.2.11 Level and description
12 | Surface geometry — Thread bar in

. 2.2.12 Level and description
prestressing steel
13 | Strength characteristics — Thread bar in 2913 Level
steel
14 | Strength characteristics — Thread bar in 2914 Level

prestressing steel
15 | Modulus of elasticity — Thread bar in steel 2.2.15 Level
16 | Modulus of elasticity — Thread bar in

prestressing steel 2216 Level

17 _Elongauon at maximum force — Thread bar 2917 Level
in steel

18 _Elongatlon at maximum force — Thread bar 2918 Level
in prestressing steel

19 Constrlctlpn at break — Thread bar in 2219 Level
prestressing steel

20 | Stress rel_axatlon — Thread bar in 2920 Level
prestressing steel

21 | Stress corrosion resistance — Thread bar 2991 Level

in prestressing steel
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2.2 Methods and criteria for assessing the performance of the product in
relation to essential characteristics of the product

This chapter is intended to provide instructions for TABs. Therefore, the use of wordings such as “shall be
stated in the ETA” or “it has to be given in the ETA” shall be understood only as such instructions for TABs
on how results of assessments shall be presented in the ETA. Such wordings do not impose any obligations
for the manufacturer and the TAB shall not carry out the assessment of the performance in relation to a
given essential characteristic when the manufacturer does not wish to declare this performance in the
Declaration of Performance.

If for any components covered by harmonised standards or European Technical Assessments the
manufacturer of the component has included the performance regarding the relevant characteristic in the
Declaration of Performance, retesting of that component for issuing the ETA under the current EAD is not
required.

The assessment of the Kit for rock and soil anchor shall be carried out by means of the assessment of
anchorages, coupling assemblies, thread bars, and corrosion protection that are representative for the
performance of the Kit for rock and soil anchor.

221 Resistance to static load
Purpose of the assessment

To assess resistance to static load of anchorage and coupling assembly.
Assessment method

Resistance to static load including measurement of displacements, As, of anchorage and coupling
assembly shall be tested according to Annex D.

With maximum force of the test, Fry, ratios shall be calculated:
— For thread bar in steel:
Ratio according to Equation 2.2.1.1 for actual tensile strength of thread bar, Rm, act - S, ref.

1 000 * Fyy
r =
ta 0.95 - Rm, act ° Ss, ref

Equation 2.2.1.1

Ratio according to Equation 2.2.1.2 reference tensile strength of thread bar, Rm, ref - S, ref.

1000 - Fqy
[P—
n 0.95- Rm, ref Ss, ref

Equation 2.2.1.2

— For thread bar in prestressing steel:
Ratio according to Equation 2.2.1.3 for actual maximum force of thread bar, Fm, act.

I:Tu

lta = m Equation 2.2.1.3

Ratio according to Equation 2.2.1.4 reference maximum force of thread bar, Fm, ret.

FTu

ftn = m Equation 2.2.1.4

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
Frue e, KN .o Maximum force in static load test, see Clause D.4
Rm, act....ccc... MPa....oooeea . Actual tensile strength of thread bar in steel, see Clause D.1
Rm, refuuveeen... MPa........ccooenine Reference tensile strength of thread bar in steel, see Clause 1.1.1.2
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Ss,refeeeiennnn. MM2..ieeiiieeees Reference cross-sectional area of thread bar in steel, see
Clause 1.1.1.2

Fm, act...covee... KN oo Actual maximum force of thread bar in prestressing steel, see Clause D.1

Fm, ref covevneen. KN oo Reference maximum force of thread bar in prestressing steel, see
Clause 1.1.1.4

AS..vviennnnn. (101 1 PO Displacement between thread bar and coupler or anchorage, see
Clause D.4

Fta, Ftn «ooeneeenee ETTTT TV VTR Ratios.

Expression of results

Rm, ref * Ss, ref

1000
steel or reference maximum force, Fm, rer, Of thread bar in prestressing steel,

Reference tensile strength times reference cross-sectional area, in kN, of thread bar in
Minimum value of ratio r,
Minimum value of ratio rin, and

Maximum displacement As

shall be given in the ETA.

2.2.2 Resistance to fatigue

The assessment of resistance to fatigue shall be carried out by means of assessment of resistance to
fatigue of anchorage, coupling assembly, and thread bar that are representative of this essential
characteristic for the Kit for rock and soil anchor.

2221 Resistance to fatigue of anchorage and coupling assembly

Purpose of the assessment

To assess resistance to fatigue of anchorage and coupling assembly.

Assessment method

Resistance to fatigue of anchorage and coupling assembly shall be tested according to Annex E.

Following test conditions shall be taken into account:

Upper force according to Equation 2.2.2.1.1 for thread bar in steel.

R, ref * Ss, ref
Fmax = 0.65 - 1 000

Equation 2.2.2.1.1

Upper force according to Equation 2.2.2.1.2 for thread bar in prestressing steel.

Fmax = 0.65 - Fm, ref Equation 2.2.2.1.2

Stress range 2 - ca

Continue the fatigue test until failure of the specimen. The fatigue test shall be terminated once 2 - 10°
load cycles have been attained.

Stress shall be calculated with the reference cross-sectional area of the thread bar, Ss, ref Or Sy, rer. The
stress range is taken from the MPII. If the stress range is not available in the MPII, a series of pre-tests
shall be carried out to determine the stress range. The pre-tests shall be performed according to Annex E
with the largest thread bar. Once two consecutive pre-tests with the same stress range attain 2 - 108 load
cycles, that stress range shall be taken.

Record measurements and observations in accordance with Annex J.

The tests shall be performed in the numbers given in Annex H.
Where

Rm, refeevereenn. MPa....oooeea . Reference tensile strength of thread bar in steel, see Clause 1.1.1.2
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Fr, ref ooeeeennn. KN oo, Reference maximum force of thread bar, see Clause 1.1.1.4

Fmax .oeeeeeeenn KN .o Upper force in fatigue test

Ss, ref eoeenenne MM2..ieeieeeeen, Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2

Sy, ref eeerenenne MM2..ieeieeeeen, Reference cross-sectional area of thread bar in prestressing steel, see
Clause 1.1.1.4

2 Ga.ueeee MPa.......ooiinnen Stress range in fatigue test, i.e., two times the stress amplitude.

Expression of results

— Stress range, 2 - oa, and reference cross-sectional area, Ss, ref Or Sy, ref, and
— Number of load cycles attained
shall be given in the ETA.

2.2.2.2 Resistance to fatigue of thread bar in steel
Purpose of the assessment

To assess resistance to fatigue of thread bar in steel.
Assessment method

Specimens of thread bar shall be tested according to EN 10080, clause 7.2.5. The thread bar shall be
subjected to a fatigue test according to EN ISO 15630-1, clause 8. The following parameters apply in
relation to EN ISO 15630-1, clause 8:

— Upper force, Fup, according to Equation 2.2.2.2.1.
— Stressrange 2 - ca, i.€., a force range, Fr, according to Equation 2.2.2.2.2.

— The fatigue test shall be continued until failure of the thread bar. The fatigue test shall be terminated
once 2 - 108 load cycles have been attained.

Stress shall be calculated based on the reference cross-sectional area of the thread bar, Ss, rer. The stress
range is taken from the MPII. If the stress range is not available in the MPII, a series of pre-tests shall be
carried out to determine the stress range. The pre-tests shall be performed according to EN ISO 15630-1,
clause 8, as given above with the largest thread bar. Once two consecutive pre-tests with the same stress
range attain 2 - 10 load cycles, that stress range shall be taken.

R - S .
Fup=0.7" %Oosref Equation 2.2.2.2.1
204 Ss, ref .
=" 1000 Equation 2.2.2.2.2

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
Fup.ooeeeeeeeen KN o, Upper force in fatigue test
2 GCa.ocenee MPa........cooviinee Stress range in fatigue test, i.e., two times the stress amplitude
Froveene, KN . Force range in fatigue test, see EN ISO 15630-1, clause 8.1
Ss, ref vveennnn MM2..eeeee, Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2
Re, refuuuree.... MPa........cooviinee Reference yield strength of the thread bar in steel, see Clause 1.1.1.2.

Expression of results

— Stress range, 2 - ca, and reference cross-sectional area, Ss, ref, and
— Number of load cycles attained
shall be given in the ETA.
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2.2.2.3 Resistance to fatigue of thread bar in prestressing steel
Purpose of the assessment

To assess resistance to fatigue of thread bar in prestressing steel.
Assessment method

Resistance to fatigue of thread bar shall be tested according to EN ISO 15630-3, clause 10. The following
parameters apply in relation to EN ISO 15630-3, clause 10:

— With an upper force Fup = 0.7 - Fm, act
— With a stress range of 2 - &3, i.e., a force range, Fr, according to Equation 2.2.2.3.1.

— The fatigue test shall be continued until failure of the thread bar. The fatigue test shall be terminated
once 2 - 106 load cycles have been attained.

Stress shall be calculated based on the reference cross-sectional area of the thread bar, Sy, ret. The stress
range is taken from the MPII. .If the stress range is not available in the MPII, a series of pre-tests shall be
carried out to determine the stress range. The pre-tests shall be performed according to EN 1SO 15630-3,
clause 10, as given above with the largest thread bar. Once two consecutive pre-tests with the same stress
range attain 2 - 108 load cycles, that stress range shall be taken.

20, Sy ref .
_ a Y, res
F="71000 Equation 2.2.2.3.1

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where

Fupeeeeeniinneen, KN . Upper force in fatigue test

Fm, act.ccceerees KN oo, Actual maximum force, determined in tensile test according to
EN ISO 15630-3 on a specimen adjacent to the specimen for the fatigue
test

Froc KN oo, Force range in fatigue test, see EN ISO 15630-3, clause 10.1

2 Ca.eennns MPa..........ccccee Stress range in fatigue test, i.e., two times the stress amplitude

Sy, refeurrnnnnnns mm2......cccooeveeen... Reference cross-sectional area of thread bar in prestressing steel, see
Clause 1.1.1.4.

Expression of results

— Stress range, 2 - 6a, and reference cross-sectional area, Sy, ref, and
— Number of load cycles attained
shall be given in the ETA.

2.2.3 Load transfer to the structure
Purpose of the assessment

To assess load transfer to the structure of anchorage.
Assessment method

Load transfer to the structure of anchorage shall be tested according to Annex F.
— For thread bar in steel:

The maximum force3, Fu, o, s, measured in load transfer test on a specimen with bursting reinforcement
shall be at least as by Equation 2.2.3.1.

3 The required performance on maximum force originates from EAD 160004-00-0301.
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Rm, ref * Ss, ref . fcm, e
l OOO fcm' 0

Fubrs>1.1- Equation 2.2.3.1

The maximum force3, Fu 0,5, measured in the load transfer test on a specimen without bursting
reinforcement shall be at least as by Equation 2.2.3.2.

Fu, os >13. Rm,]r_efo'ois, ref fcm,e

. Equation 2.2.3.2
fem, 0

With maximum force, Fy, or, s, measured in load transfer test on a specimen with bursting reinforcement,
the ratio, r.t, br, s, Shall be calculated by Equation 2.2.3.3.

1000 - Fy, br, s
"LT,br,s = )
Rm, ref * S, ref * fom, e Equation 2.2.3.3
fcm,O

With maximum force, Fu o5, measured in load transfer test on a specimen without bursting
reinforcement, the ratio, r.t, o, s, shall be calculated by Equation 2.2.3.4.

1 OOO : FU,O,S
"LT,0,5 = f Equation 2.2.3.4
Rm, ref - Ss, ref * fz: Z q o

— For thread bar in prestressing steel:

The maximum force3, Fu, b, y, measured in load transfer test on a specimen with bursting reinforcement
shall be at least as by Equation 2.2.3.5.

me, e

Fuory= 1.1 F ref - Equation 2.2.3.5

fcm, 0

The maximum force?, Fu 0,y, measured in the load transfer test on a specimen without bursting
reinforcement shall be at least as by Equation 2.2.3.6.

me, e

FuoyZ13" Fmref- Equation 2.2.3.6

fcm, 0

With maximum force, Fy, ur,y, measured in load transfer test on a specimen with bursting reinforcement,
the ratio, r.t, br,y, Shall be calculated by Equation 2.2.3.7.

Fu, br,y

LT, br,y = o fom, Equation 2.2.3.7
m, ref *

fcm, 0

With maximum force, Fu o0y, measured in load transfer test on a specimen without bursting
reinforcement, the ratio, r.t, o,y, shall be calculated by Equation 2.2.3.8.

FuO

LT.0y = - fom. e Equation 2.2.3.8
m, ref *

L

fcm, 0

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.
Where

Fubrs . KN oo Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in steel, see Annex F

© EOTA



European Assessment Document - EAD 160015-00-0102 26/85

Fu o s KN ., Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in steel, see Annex F

Fubry oooeeeen. KN oo Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in prestressing steel, see Annex F

Fuoy. e KN oo Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in prestressing steel, see Annex F

Rm, ref.vveeee... MPa....c.coviiinee Reference tensile strength of thread bar in steel, see Clause 1.1.1.2

Ss,refeeeiennnn. MM? .., Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2

Fm, ref cveeeeenn. KN o Reference maximum force of thread bar in prestressing steel, see
Clause 1.1.1.4

fem, e cvvieeeene MPa....ccoeiiinen. Concrete compressive strength at time of end of load transfer test

fem, 0vvveeeenne MPa....ccoeiiinen. Reference concrete compressive strength, see Table F.1.1

LT, bl Seevrrrennns T TR Ratio for specimen with bursting reinforcement for thread bar in steel

LT, 0, Seeeerrrennns T TR Ratio for specimen without bursting reinforcement for thread bar in steel

TLT, BE, Y eeerneeeees e ——— Ratio for specimen with bursting reinforcement for thread bar in

prestressing steel

TLT, 0, yeererennnnns s Ratio for specimen without bursting reinforcement for thread bar in
prestressing steel.

Expression of results

— Where the MPII explicitly excludes installation options different from the MPII, it shall be stated that the
performance applies only to the options specified in the MPII.

— Description of bursting reinforcement or the conclusion no bursting reinforcement and
— Minimum value of ratio rit br,s OF minimum value of ratio r.t,0,s and reference tensile strength times

R, ref * Ss, ref .

1000 in kN, of thread bar in steel

reference cross-sectional area,

or

— Minimum value of ratio r.t, br,y Or minimum value of ratio r.t, 0,y and reference maximum force, Fm, ref, Of
thread bar in prestressing steel

shall be given in the ETA.
2.2.4 Corrosion protection of temporary rock and soil anchor

2241 Corrosion protection
Purpose of the assessment

To assess corrosion protection of the Kit for rock and soil anchor to construct a temporary rock and soil
anchor.

Assessment method

The Kit for rock and soil anchor to construct a temporary rock and soil anchor is assessed for the following
established criteria and corrosion protection details of the Kit for rock and soil anchor:

NOTE 1 For corrosion protection criteria take EN 1537, clauses 6.1.4, 6.2.1.2, 6.2.2.1,
6.2.2.2,6.2.3.3,6.2.34, 6.25.2,6.25.3,6.3.1.3,6.3.2.2,6.4.1.1 10 6.4.1.3, 6.4.1.6
to 6.4.1.9, 6.4.1.12, 6.5.1.1 to 6.5.1.3, 6.5.5.2, 6.6.3.1, 6.6.3.2, 6.6.3.8, 6.6.3.10,
6.6.3.11, and table C.1 into account.

— Anchor bonded length

> 10 mm cover of cement mortar provides sufficient corrosion protection for 2 years in non-aggressive
ground conditions. Basis of cover of cement mortar to drillhole diameter are the thread bar dimensions
according to Clause 2.2.4.2.

— Anchor free length
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A smooth plastic sheath with wall thickness of > 1.5 mm is slipped over the thread bar. The ends of the
plastic sheath are sealed against the thread bar to prevent ingress of water. The sheathed thread bar
provides sufficient corrosion protection for 2 years in non-aggressive ground conditions.

Transition anchorage to free length

The smooth plastic sheath of the thread bar overlaps the steel tube welded to the anchor plate. The
overlap provides sufficient corrosion protection for 2 years in non-aggressive ground conditions and
non-aggressive outer environmental conditions.

A seal is placed between smooth plastic sheath of thread bar and steel tube welded to the anchor plate.
The sealed overlap provides sufficient corrosion protection for 2 years in non-aggressive ground
conditions, and non-aggressive and aggressive outer environmental conditions.

NOTE 2 The assessment according to Clause 2.2.7 is not relevant for temporary rock and
soil anchors.

Anchorage

The anchorage without corrosion protection provides sufficient corrosion protection for > 2 years in non-
aggressive ground conditions, non-aggressive outer environmental conditions and absent of mechanical
impact.

Filling the void between thread bar and steel tube welded to the anchor plate with corrosion protection
filling material, providing the protruding parts of anchorage with corrosion protection, and placing a steel
cap or plastic cap provides sufficient corrosion protection for 2 years in non-aggressive ground
conditions, non-aggressive and aggressive outer environmental conditions, and mechanical impact.

NOTE 3 For aesthetic reasons steel cap or plastic cap to cover the anchorage and corrosion
protection of exposed steel parts may be required.

Coupler assembly

Within bonded length > 10 mm cover of cement mortar provides sufficient corrosion protection for
2 years in non-aggressive ground conditions. Basis of cover of cement mortar to drillhole diameter are
the coupler dimensions according to Clause 2.2.4.3.

Within free length a smooth plastic coupler tube with wall thickness according to EN 1537,
clause 6.5.1.5, is slipped over the coupler. The ends of the plastic coupler tube are sealed against the
plastic sheath of the thread bar to prevent ingress of water. The sealed coupler tube provides sufficient
corrosion protection for 2 years in hon-aggressive ground conditions.

Expression of results

The results of the assessment regarding the corrosion protection aspects

Anchor bonded length

Anchor free length

Transition anchorage to free length
Anchorage

Coupler assemblage

shall be described in the ETA.
It shall be described whether or not 2 years working life are attained and

Reference diameter in mm, core diameter in mm, and height of ribs in mm of thread bar, and

Main dimensions of coupler in mm

shall be given in the ETA.

2242 Thread bar
Dimensions relevant for mortar cover are:

Reference diameter of thread bar
Core diameter of thread bar, i.e., diameter of thread bar between ribs
Height of ribs.
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The core diameter shall be measured with an instrument of a resolution of at least 0.1 mm. The core
diameter shall be measured between the ribs, approximately in rib middle, see Figure 2.2.4.2.1.

For measurement of height of ribs see Clause 2.2.11 for thread bar in steel and Clause 2.2.12 for thread
bar in prestressing steel. The relevant height shall be height in approximately rib middle, see
Figure 2.2.4.2.1.

diameter

Figure 2.2.4.2.1 Dimensions — Schematic

Mean of core diameters of all specimens and mean of height of ribs of all specimens shall be calculated.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

2.24.3 Coupler
Shape and external dimensions of the coupler are relevant for mortar cover.

External dimensions of the coupler shall be measured with a calliper of a resolution of at least 0.1 mm.
Relevant external dimensions shall be identified on workshop drawings and measured.

Mean of external dimensions shall be calculated for all specimens.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

2.25 Corrosion protection of temporary rock and soil anchor with extended working life

2251 Corrosion protection
Purpose of the assessment

To assess corrosion protection of the Kit for rock and soil anchor to construct a temporary rock and soil
anchor with extended working life.

Assessment method

The Kit for rock and soil anchor to construct a temporary rock and soil anchor with extended working life is
assessed for the following established criteria and corrosion protection details of the Kit for rock and soil
anchor:

NOTE 1 For corrosion protection criteria take EN 1537, clauses 6.1.4, 6.2.1.2, 6.2.2.1,
6.2.2.2,6.2.3.3,6.2.34, 6.25.2,6.2.5.3, 6.3.1.3, 6.3.2.2, 6.4.1.1 10 6.4.1.3, 6.4.1.6
to 6.4.1.9, 6.4.1.12, 6.5.1.1 to 6.5.1.3, 6.5.5.2, 6.5.4.2, 6.5.4.3, 6.5.5.2, 6.6.3.1,
6.6.3.2, 6.6.3.4, 6.6.3.8, 6.6.3.10, 6.6.3.11, and table C.1 into account.

— Anchor bonded length

> 10 mm cover of cement mortar provides sufficient corrosion protection for 7 years in non-aggressive
ground conditions. Basis of cover of cement mortar to drillhole diameter are the thread bar dimensions
according to Clause 2.2.5.2.

— Anchor free length

The thread bar is coated with corrosion protection filling material. A smooth plastic sheath with wall
thickness of > 1.5 mm is slipped over the thread bar. The ends of the plastic sheath are sealed against
the thread bar to prevent ingress of water. The coated and sheathed thread bar provides sufficient
corrosion protection for 7 years in non-aggressive ground conditions.
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Transition anchorage to free length

The smooth plastic sheath of the thread bar overlaps the steel tube welded to the anchor plate. A seal
is placed between smooth plastic sheath of thread bar and steel tube welded to the anchor plate. The
sealed overlap provides sufficient corrosion protection for 7 years in non-aggressive ground conditions
and non-aggressive and aggressive outer environmental conditions.

NOTE 2 The assessment according to Clause 2.2.7 is not relevant for temporary rock and
soil anchors with extended working life.

Anchorage

Filling the void between thread bar and steel tube welded to the anchor plate with corrosion protection
filling material, providing the protruding parts of anchorage with corrosion protection, placing a steel cap
or plastic cap, and providing exposed steel parts with corrosion protection provides sufficient corrosion
protection for 7 years in non-aggressive ground conditions, non-aggressive and aggressive outer
environmental conditions, and mechanical impact.

Coupler assembly

Within bonded length > 10 mm cover of cement mortar provides sufficient corrosion protection for
7 years in non-aggressive ground conditions. Basis of cover of cement mortar to drillhole diameter are
the coupler dimensions according to Clause 2.2.5.3.

Within free length a smooth plastic coupler tube with wall thickness according to EN 1537,
clause 6.5.1.5, is slipped over the coupler. The plastic coupler tube is filled with corrosion protection
filing material and the ends of the plastic coupler tube are sealed against the plastic sheath of the thread
bar to prevent ingress of water. The filled and sealed coupler tube provides sufficient corrosion
protection for 7 years in non-aggressive ground conditions.

Expression of results

The results of the assessment regarding the corrosion protection aspects

Anchor bonded length

Anchor free length

Transition anchorage to free length
Anchorage

Coupler assemblage

shall be described in the ETA.
It shall be described whether or not 7 years working life are attained and

Reference diameter in mm, core diameter in mm, and height of ribs in mm of thread bar, and

Main dimensions of coupler in mm

shall be given in the ETA.

2.25.2 Thread bar
Dimensions relevant for mortar cover are:

Reference diameter of thread bar
Core diameter of thread bar, i.e., diameter of thread bar between ribs
Height of ribs.

The core diameter shall be measured with an instrument of a resolution of at least 0.1 mm. The core
diameter shall be measured between the ribs, approximately in rib middle, see Figure 2.2.4.2.1.

For measurement of height of ribs see Clause 2.2.11 for thread bar in steel and Clause 2.2.12 for thread
bar in prestressing steel. The relevant height shall be height in approximately rib middle, see
Figure 2.2.4.2.1.

Mean of core diameters of all specimens and mean of height of ribs of all specimens shall be calculated.

Record measurements and observations in accordance with Annex J.

The tests shall be performed in the numbers given in Annex H.
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2.25.3 Coupler
Shape and external dimensions of the coupler are relevant for mortar cover.

External dimensions of the coupler shall be measured with a calliper of a resolution of at least 0.1 mm.
Relevant external dimensions shall be identified on workshop drawings and measured.

Mean of external dimensions shall be calculated for all specimens.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

2.2.6 Corrosion protection of permanent rock and soil anchor

2.2.6.1 Corrosion protection
Purpose of the assessment

To assess corrosion protection of the Kit for rock and soil anchor to construct a permanent rock and soil
anchor.

Assessment method

The Kit for rock and soil anchor to construct a permanent rock and soil anchor is assessed for the following
established criteria and corrosion protection details of the Kit for rock and soil anchor:

NOTE 1 For corrosion protection criteria take EN 1537, clauses 6.1.4, 6.2.1.2, 6.2.2.1,
6.2.2.2,6.2.3.3,6.2.3.4,6.2.5.210 6.2.5.4, 6.3.3.1, 6.4.2.1, 6.4.2.3, 6.4.2.4, 6.4.3.1
to 6.4.3.5, 6.5.1.1 to 6.5.1.4, 6.5.1.7 to 6.5.1.9, 6.5.1.12, 6.5.3, 6.5.4.2, 6.5.5.2,
6.5.6.3,6.5.7.1,6.6.2.3,6.6.2.4, 6.6.2.6, 6.6.3.1t0 6.6.3.4,6.6.3.810 6.6.3.11, 6.7.3,
6.7.5,6.7.6,6.7.81t0 6.7.10, 6.7.12, 6.7.13 and table C.2 into account.

— Anchor bonded length and anchor free length

A corrugated plastic sheathing with wall thickness according to EN 1537, clause 6.5.1.4, and an inner
diameter for a cover of > 5 mm of grout — inner grout — on the thread bar is slipped over the thread bar.
The thread bar with corrugated plastic sheathing is pre-grouted, see Clause 2.2.6.2 for inner grout. By
the layer of inner grout, the steel surface is passivated, provided crack widths are limited. The sheathed
and grouted thread bar provides sufficient corrosion protection for 100 years in non-aggressive and
aggressive ground conditions.

NOTE 2 Crack width is assessed according to Clause 2.2.8.
— Transition anchorage to free length

The sheathed and grouted thread bar overlaps the steel tube welded to the anchor plate. A seal is
placed between corrugated plastic sheathing of thread bar and steel tube welded to the anchor plate.
The sealed overlap provides sufficient corrosion protection for 100 years in non-aggressive and
aggressive ground conditions, and non-aggressive and aggressive outer environmental conditions.

NOTE 3 The assessment according to Clause 2.2.7 is relevant for permanent rock and soil
anchors.

— Anchorage

Filling the void between thread bar and steel tube welded to the anchor plate with corrosion protection
filling material, placing a steel cap or plastic cap filled with corrosion protection filling material on the
protruding parts of anchorage, and providing exposed steel parts with corrosion protection provides
sufficient corrosion protection for 100 years in non-aggressive and aggressive ground conditions, non-
aggressive and aggressive outer environmental conditions, and mechanical impact.

— Coupler assembly

Within bonded length and free length, the coupling assembly is provided with a heat shrinking sleeve,
see Clause 2.2.6.3. The heat shrinking sleeve overlaps the adjacent sheathed and grouted thread bars.
The coupler assembly with heat shrinking sleeve provides sufficient corrosion protection for 100 years
in non-aggressive and aggressive ground conditions.

Expression of results

The results of the assessment regarding the corrosion protection aspects
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— Anchor bonded length

— Anchor free length

— Transition anchorage to free length

— Anchorage

— Coupler assemblage

shall be described in the ETA. It shall be described in the ETA whether or not 100 years working life is
attained.

2.2.6.2 Inner grout

Purpose of the assessment

To assess corrosion protection by cover of inner grout of permanent rock and soil anchor.
Assessment method

The assessment shall be performed by testing the inner grout according to EN 445 for the following items:

— Content of aggressive components, i.e., chloride (CI-), sulphate (SO%‘), and sulphide-ions (S?-) content
of cement grout shall be determined according to EN 196-2:

— CI- according to EN 196-2, clause 4.5.16
— S03% according to EN 196-2, clause 4.4.2
— S2 according to EN 196-2, clause 4.4.5.
— Sieve test of cement grout shall be performed according to EN 445, clause 4.2.
— Fluidity of cement grout shall be determined according to the cone method of EN 445, clause 4.3.1.

— Fluidity of cement grout shall be determined according to the grout spread method of EN 445,
clause 4.3.2.

— Bleeding of cement grout shall be determined by the wick-induced method according to EN 445,
clause 4.5.

— Bleeding of cement grout shall be determined by the inclined tube test method according to EN 445,
clause 4.4.

— Volume change of cement grout shall be determined according to EN 445, clause 4.5.
— Compressive strength of cement grout shall be determined according to EN 445, clause 4.6.

— Setting time of cement grout shall be determined as initial setting time and as final setting time according
to EN 196-3, clause 6.

— Fluid density of cement grout shall be determined according to EN 445, clause 4.7.
Record measurements and observations in accordance with Annex J.

The tests shall be performed in the numbers given in EN 447.

Expression of results

Content of aggressive components in %, residue on sieve, fluidity in s, spread diameter in mm, wick-induced
bleeding in %, bleeding in inclined tube in %, volume change in %, compressive strength in MPa, initial
setting time in h, final setting time in h, and fluid density in kg/m? of inner grout shall be given in the ETA.
2.2.6.3 Heat shrinking sleeve

Purpose of the assessment

To assess corrosion protection by heat shrinking sleeve, see Clause 1.1.6. Heat shrinking sleeve provides
the corrosion protection of the coupling assembly.

Assessment method and Expression of results

Unless otherwise specified by the manufacturer, the maximum operating temperature is Tmax = 30 °C. Then
the tests at Tmax given below are omitted and only tests at 23 °C shall be performed. Heat shrinking sleeve
shall be tested according to EN 12068 for the following items:
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— Thickness of heat shrinking sleeve shall be determined after shrinking onto a circular steel bar or steel
tube according to EN ISO 3126. The following parameters apply in relation to EN ISO 3126:

— Measuring device shall be contact instrument according to EN ISO 3126, clause 4.2.1.8 and
clause 5.2.1, as measurement of coating thickness with magnetic method.

— Thickness shall be determined according to EN ISO 3126, clause 5.1, where the measurements
according to EN ISO 3126, clause 5.2.3, are taken in about the middle of the shrunk-on heat
shrinking sleeve.

— Mean wall thickness shall be calculated according to EN 1SO 3126, clause 5.2.3.
The tests shall be performed in the numbers given in Annex H.
Minimum wall thickness in mm shall be given in the ETA.

— Mass of adhesive of heat shrinking sleeve shall be determined by weighing a specimen of
50 mm x 100 mm of the heat shrinking sleeve before and after removing the adhesive. The adhesive
shall be removed from the backing by mechanical working. The backing shall be thoroughly cleaned of
adhesive residues with a solvent. Mass of adhesive shall be defined by mass per unit area of heat
shrinking sleeve before shrinking.

The tests shall be performed in the numbers given in Annex H.
Minimum mass of adhesive per unit area in g/m2 shall be given in the ETA.

— Tensile strength of heat shrinking sleeve shall be determined according to EN 12068, Annex A. For
sizes of heat shrinking sleeve where the specimens according to EN 12068, clause A.3.1.2, cannot be
taken, the tensile tests shall be performed with the small specimens according to EN 60811-501.

The tests shall be performed in the numbers given in Annex H.
Mean tensile strength in N/mm shall be given in the ETA.

— Elongation at break of heat shrinking sleeve shall be determined according to EN 12068, Annex A. For
sizes of heat shrinking sleeve where the specimens according to EN 12068, clause A.3.1.2, cannot be
taken, the tensile tests shall be performed with the small specimens according to EN 60811-501.
Elongation at break and tensile strength can be tested in one combined test.

The tests shall be performed in the numbers given in Annex H.
Mean elongation at break in % shall be given in the ETA.

— Peel strength layer to layer of heat shrinking sleeve shall be determined at 23 °C and at Tmax according
to EN 12068, Annex B. The specimens shall be prepared according to EN 12068, clause B.3.2.

NOTE Instructions for tapes do not apply.
The tests shall be performed in the numbers given in Annex H.
— Mean peel strength layer to layer in N/mm at 23 °C,
— Mean peel strength layer to layer in N/mm at Tmax, and
— Tmaxin °C
shall be given in the ETA.

— Peel strength to steel surface of heat shrinking sleeve shall be determined at 23 °C and at Tmax according
to EN 12068, Annex C. The specimens shall be prepared according to EN 12068, clause C.3.

NOTE Instructions for tapes do not apply.
The tests shall be performed in the numbers given in Annex H.
— Mean peel strength to steel surface in N/mm at 23 °C,
— Mean peel strength to steel surface in N/mm at Tmax, and
— Tmaxin °C
shall be given in the ETA.

— Thermal ageing of heat shrinking sleeve shall be determined at 23 °C or at Tmax according to EN 12068,
Annex E, by means of tensile strength, elongation at break, peel strength layer to layer, and peel
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strength to steel surface. For thermal ageing by means of tensile strength and elongation at break the
following applies in relation to EN 12068:

— Apparatus for ageing shall be according to EN 12068, clause E.1.2.

— Pieces of heat shrinking sleeve to take specimens for tensile strength and elongation at break shall
be prepared according to EN 12068, clause E.1.3. Tensile strength and elongation at break can be
tested in one combined test.

— Ageing shall be carried out according to EN 12068, clause E.1.4.

— After ageing the specimens for tensile strength and elongation at break shall be taken according to
EN 12068, clause A.3.1.2. For sizes of heat shrinking sleeve where the specimens according to
EN 12068, clause A.3.1.2, cannot be taken, the tensile tests shall be performed with the small
specimens according to EN 60811-501.

— Conditioning, testing in tensile test, and expression of results shall be according to EN 12068,
clause A.4.1 and EN 12068, clause A.5.

— From the test results, the ratios Si00/So, E100/Eo, S100/S70, and E1oo/E7o, shall be calculated according
to EN 12068, clause E.1.5.

For thermal ageing by means of peel strength layer to layer the following applies in relation to EN 12068:
— Apparatus for ageing shall be according to EN 12068, clause E.1.2.

— Specimens for peel strength layer to layer shall be prepared according to EN 12068, clause E.2.3
and EN 12068, clause B.3.2.

— Ageing shall be carried out according to EN 12068, clause E.2.4.

— After ageing, conditioning, testing, and expression of results shall be according to EN 12068,
clause B.4 and EN 12068, clause B.5.

NOTE Instructions for tapes do not apply.

— From the test results, the ratios Pioo/Pt and Pioo/P70 shall be calculated according to EN 12068,
clause E.2.5.

For thermal ageing by means of peel strength to steel surface the following applies in relation to
EN 12068:

— Apparatus for ageing shall be according to EN 12068, clause E.1.2.

— Specimens for peel strength to steel surface shall be prepared according to EN 12068, clause E.3.3
and EN 12068, clause C.3.

NOTE Instructions for tapes do not apply.
— Ageing shall be carried out according to EN 12068, clause E.3.4.

— After ageing, conditioning, testing, and expression of results shall be according to EN 12068,
clause E.3.4, EN 12068, clause C.4, and EN 12068, clause C.5.

— From the test results, the ratios Aico/At and Aioo/A7o shall be calculated according to EN 12068,
clause E.3.5.

The tests shall be performed in the numbers given in Annex H.

— The minimum value of ratios Si100/So, E100/Eo, P10o/Pt, A100/AT, S100/S70, E100/E70, P10o/P70, and
A100/A70, and

— Tmaxin°C
shall be given in the ETA. The ratios are dimensionless values.

— Indentation resistance pressure of heat shrinking sleeve shall be determined at 23 °C and at Tmax
according to EN 12068, Annex G.

The tests shall be performed in the numbers given in Annex H.
— Minimum residual wall thickness in mm determined at 23 °C,

— Minimum residual wall thickness in mm determined at Tmax,

© EOTA



European Assessment Document - EAD 160015-00-0102 34/85

— Rating of the mechanical resistance according to EN 12068, Table 1, and
— Tmaxin °C
shall be given in the ETA.

— Impact resistance of heat shrinking sleeve shall be determined at 23 °C according to EN 12068,
Annex H.

The tests shall be performed in the numbers given in Annex H — EAD.

Rating of the mechanical resistance according to EN 12068, Table 1 shall be given in the ETA.
— Saponification value of adhesive shall be determined according to EN 12068, Annex L.

The tests shall be performed in the numbers given in Annex H.

The mean saponification value in mg KHO/g shall be given in the ETA.

— Microbiological resistance of heat shrinking sleeve shall be determined according to EN 12068,
Annex M, by means of tensile strength, elongation at break, and peel strength to steel surface. The
specimens according to EN 12068, Annex M, shall be buried according to EN 12225. The following
parameters apply in relation to EN 12225:

— Test soil shall be according to EN 12225, clause 5.1, with biological activity according to EN 12225,
clause 8.1.

— The specimens according to EN 12068, Annex M, shall be buried according to EN 12225,
clause 8.2.1 and EN 12225, clause 8.2.2. Test duration shall be 6 months.

— After recovery of the specimens, testing shall be according to EN 12068, Annex M, for tensile
strength, elongation at break, and peel strength to steel surface.

For testing microbiological resistance by means of tensile strength and elongation at break the following
applies in relation to EN 12068:

— The specimens shall be prepared according to EN 12068, clause A.3.1.2. For sizes of heat shrinking
sleeve where the specimens according to EN 12068, clause A.3.1.2, cannot be taken, the tensile
tests shall be performed with the small specimens according to EN 60811-501. One set of specimens
for testing prior to burial and a second set of specimens for testing after burial shall be prepared.
Tensile strength and elongation at break can be tested in one combined test.

— Prior to burial of the specimens, conditioning, testing in tensile test, and expression of results of one
set of specimens shall be according to EN 12068, clause A.4.1 and EN 12068, clause A.5.

— The second set of specimens shall be buried for 6 months.

— After burial of the specimens, conditioning, testing in tensile test, and expression of results shall be
according to EN 12068, clause M.5, EN 12068, clause A.4.1, and EN 12068, clause A.5.

— From the test results, the ratios Se/So and Ee/Eo shall be calculated EN 12068, clause M.6.

For testing microbiological resistance by means of peel strength to steel surface the following applies in
relation to EN 12068:

— Specimens for peel strength to steel surface shall be prepared according to EN 12068, clause M.4
and EN 12068, clause C.3. One set of specimens for testing prior to burial and a second set of
specimens for testing after burial of 6 months shall be prepared.

NOTE Instructions for tapes do not apply.

— Prior to burial of the specimens, conditioning, testing, and expression of results shall be according to
EN 12068, clause M.5, EN 12068, clause C.4, and EN 12068, clause C.5.

— The second set of specimens shall be buried for 6 months.

— After burial of the specimens, conditioning, testing, and expression of results shall be according to
EN 12068, clause M.5, EN 12068, clause C.4, and EN 12068, clause C.5.

— From the test results, the ratios Ae/Ao shall be calculated according to EN 12068, clause M.6.
The tests shall be performed in the numbers given in Annex H.

The minimum value of ratios Se/So, Es/Eo, and As/Ao shall be given in the ETA. The ratios are
dimensionless values.
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Water absorption of the specimens shall be determined according to EN ISO 62. The following
parameters apply in relation to EN ISO 62:

— Apparatuses according to EN 1SO 62, clause 4.

— Specimens of 50 mm x 100 mm shall be punched out from the heat shrinking sleeve.
— ENISO 62, clause 6.3, method 1 shall be applied.

The tests shall be performed in the numbers given in Annex H.

Mean water absorption in % shall be given in the ETA.

Softening point of adhesive of heat shrinking sleeve shall be determined according to EN 1238. The
adhesive for testing shall be removed from the backing of the heat shrinking sleeve by mechanical
working and placed on the ring of the testing apparatus.

The tests shall be performed in the numbers given in Annex H.
Mean softening point in °C shall be given in the ETA.

Oxygen stability of adhesive of heat shrinking sleeve shall be determined according to EN ISO 11357-6.
The following parameters apply in relation to EN 1SO 11357-6:

— The adhesive for testing shall be removed from the backing of the heat shrinking sleeve by
mechanical working.

— For an adhesive that can be cut, a specimen with thickness of (650 = 100) um shall be cut.

— For an adhesive that cannot be cut, a specimen with a mass of (15 = 2) mg shall be placed directly
on the crucible. The top of the specimen need not to be flat.

— Testing temperature shall be 100 °C.

— Heating of specimen shall be under nitrogen flow.

— Testing shall be under oxygen flow.

The tests shall be performed in the numbers given in Annex H.
Oxidation induction time in min shall be given in the ETA.

Resistance to salt spray of adhesive shall be determined according to EN ISO 9227 with NSS test
procedure at (35 + 2) °C and for 168 hours. Specimen shall be a smooth structural steel plate. The plate
shall be covered with a layer of adhesive, corresponding to the mass per unit area of adhesive of the
heat shrinking sleeve.

Once salt spray is completed, the specimen shall be inspected for signs of corrosion.
The tests shall be performed in the numbers given in Annex H.
Description of signs of corrosion or the conclusion no corrosion present shall be given in the ETA.

Aggressive components* in adhesive of heat shrinking sleeve shall be determined by ion
chromatography method.

The adhesive shall be subjected to the extraction method according to Annex G.
CI" shall be determined* according to EN ISO 10304-4.

— CI' <50 ppm

NO3, NO5, and SO shall be determined* according to EN 1SO 10304-1.

— NO3 <50 ppm

- NO; <10 ppm

— SO% <100 ppm

S? shall be determined* by a common ion chromatography method.

- S$¥ <50 ppm

4

The required performance regarding aggressive components originates from EAD 160027-00-0301.
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The tests shall be performed in the numbers given in Annex H.
Content of CI', NO3, NO,, SO?{, and S% in ppm shall be given in the ETA.

Record measurements and observations in accordance with Annex J.

Where

Ao, N/MM...eee, Peel strength to steel surface at ambient temperature prior to burial in
soil

A6, N/MM...ee, Peel strength to steel surface at ambient temperature after 6 months
buried in soil

A70.eiiiinaennn. N/MMm .., Peel strength to steel surface at 23 °C after 70 days ageing as arithmetic
mean of three results

AL00 eveeennnn. N/mMM...ee, Peel strength to steel surface at 23 °C after 100 days ageing as
arithmetic mean of three results

AT, N/mm.....cccoeevnnnnn, Peel strength to steel surface at 23 °C without artificial ageing

1 S 00 e Elongation at break at ambient temperature prior to burial in soil and at
ambient temperature without artificial ageing

E6.vvrriiiiennn. Wi, Elongation at break at ambient temperature after 6 months buried in soll

E70iiiiiiiiinnnn. Wi, Elongation at break at ambient temperature after 70 days ageing

E100 coovvvieenns 00 e Elongation at break at ambient temperature after 100 days ageing

P70 N/MM.., Peel strength layer to layer at 23 °C after 70 days ageing as arithmetic
mean of three results

P100 ..cce...... N/mMm .., Peel strength layer to layer at 23 °C after 100 days ageing as arithmetic
mean of three results

P N/mm.....cccoeevnnnnn, Peel strength layer to layer at 23 °C without artificial ageing

SOt N/MM .., Tensile strength at ambient temperature prior to burial in soil and at
ambient temperature without artificial ageing

S6 e N/mm ..., Tensile strength at ambient temperature after 6 months buried in soil

S70ueeeiiininnns N/mm ..., Tensile strength at ambient temperature after 70 days ageing

S100 eeeeinene N/mm.....ccooeevnneen, Tensile strength at ambient temperature after 100 days ageing

Tmax.eeeeeeeeenn CC e Maximum continuous operating temperature.

2.2.7 Transition anchorage to free length — Tightness

Purpose of the assessment

To assess the joint between steel tube, welded to the anchor plate of the anchorage, and corrugated plastic
sheathing of the free length for water tightness.

NOTE Assessment of tightness is only relevant for corrosion protection of a permanent rock
and soil anchor, see Clause 2.2.6.1.

Assessment method

The joint between steel tube, welded to the anchor plate of the anchorage, and corrugated plastic sheathing
of the free length shall be tested for water tightness.

Specimen

The specimen, see Figure 2.2.7.1, shall comprise steel tube, corrugated plastic sheathing, and seals that
are components as used in the rock and soil anchor. The steel tube shall be provided with a nozzle to
attach a water supply.

The corrugated plastic sheathing shall be completely filled with mortar or a similar rigid material while it is
kept straight. Once setting and hardening of the mortar is completed, seals shall be placed on the
corrugated plastic sheathing and the steel tube shall be slipped over.

Test procedure
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At the nozzle of the specimen, a water supply provided with a pressure gauge and a valve shall be attached.
The specimen in filled with tap water up to a pressure of 0.1 MPa and the valve shall be closed. After
5 minutes holding time, the pressure shall be increased by 0.05 MPa, followed by again 5 minutes holding
time. During the holding time of pressure steps, the specimen shall be inspected for leakage and loss of
water pressure. Leakage, if any, and pressure loss during holding time shall be recorded. Steps with an
increase of 0.05 MPa and a holding time of 5 minutes shall be continued up to failure of the specimen. The
test may be terminated at a pressure step of 0.3 MPa.

After the last pressure step and holding time, the water shall be drained off and the specimen disassembled
and inspected for damage or leakage.

Each sheathing nominal diameter shall be tested with one specimen including two seals.
Expression of results

Maximum pressure step in MPa without failure shall be given in the ETA.

Nozzle

x|
5%
- 1

<

Seal

{ Seal
|

L |

(1T
W

Steel tube

Corrugated plastic sheathing

Figure 2.2.7.1 Tightness test — Schematic

2.2.8 Crack width in inner grout
Purpose of the assessment

To assess crack width of inner grout.
Assessment method

Crack width of inner grout shall be tested following EN 1537, Annex A, test A and test B.
The forces referred to in EN 1537, Annex A, are:

0.95 - Re, ref * Ss, ref
As maximum load the force > min shall be applied for thread bar in steel.
0.80 - Rm, ref * Ss, ref

As lock-off load the force > 0.60 - Rm, ref - Ss, ref Shall be applied for thread bar in steel.

0.95- I:pO.l, ref
— As maximum load the force > min shall be applied for thread bar in prestressing steel.
0.80 " Fm’ ref

As lock-off load the force > 0.60 - Fm, ref Shall be applied for thread bar in prestressing steel.
NOTE  For the term lock-off load see EN 1537, clause 3.1.17.

Record measurements and observations in accordance with Annex J.

The tests shall be performed in the numbers given in EN 1537, clause 6.7.13.

Where
Ss,refcieiiinnnns mm2.......ccceennnn. Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2
Re, refeeeeeeenns MPa....oooeea . Reference yield strength of the thread bar in steel, see Clause 1.1.1.2
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Rm, ref.vveeee... MPa........ccoovninen Reference tensile strength of the thread bar in steel, see Clause 1.1.1.2

Fpoa, ref......... KN .o Reference 0.1 % proof force of thread bar in prestressing steel, see
Clause 1.1.1.4

Fm, ref cveeeenn. KN . Reference maximum force of thread bar in prestressing steel, see
Clause 1.1.1.4.

Expression of results

Maximum of crack width in mm determined in test A and test B shall be given in the ETA.

2.2.9 Mass per metre — Thread bar in steel
Purpose of the assessment

To assess reference mass per metre and deviation of reference mass per metre of thread bar in steel.
Assessment method

Reference mass shall be calculated by Equation 2.2.9.1.

Ss ref * P
Myet = 106

Equation 2.2.9.1

Actual mass per metre of thread bar shall be determined according to EN ISO 15630-1, clause 12. The
actual mass per metre, m, shall be calculated as the quotient of the specimen mass in kg, divided by the
specimen length in m.

Deviation of reference mass in % shall be determined by Equation 2.2.9.2.

( m _ 1) - 100 Equation 2.2.9.2
Myef

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
Ss, refeeeeennnn MM2..eeiiieees Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2
Mrefeeeeennnnnns kg/m.....ccooonnnnnn Reference mass per metre of thread bar in steel
1 T kg/m..........oooeee. Actual mass per metre of thread bar in steel
o JO Kg/m3....ooonieen, Density, 7 850 kg/m3, for hot rolled thread bar.

Expression of results

Range of deviation of reference mass in % and reference mass per metre, mref, shall be given in the ETA.

2.2.10 Mass per metre — Thread bar in prestressing steel
Purpose of the assessment

To assess reference mass per metre and deviation of reference mass per metre of thread bar in
prestressing steel.

Assessment method

Reference mass shall be calculated by Equation 2.2.10.1.

Sy, ref " P .
Mt == g5 - 1.035 Equation 2.2.10.1
NOTE The factor 1.035 accounts for 3.5 % non-bearing portion of the ribs.

Actual mass per metre of thread bar shall be determined according to EN ISO 15630-3, clause 16. The
actual mass per metre, M, shall be calculated as the quotient of the specimen mass in kg, divided by the
specimen length in m.
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Deviation of reference mass in % shall be determined by Equation 2.2.10.2.

(MM - )'100 Equation 2.2.10.2
ref

Record measurements and observations in accordance with Annex J.

The tests shall be performed in the numbers given in Annex H.

Where
M., kg/m.......oovnne, Actual mass per metre of thread bar in prestressing steel
Mref...coounee. Kg/M.oiiiiiiee Reference mass per metre of thread bar in prestressing steel
o JUTT kg/m3.......ccooen Density, 7 850 kg/m3, for the hot rolled thread bar
Sy, ref oo MM2..ieeieeeeen, Reference cross-sectional area of thread bar in prestressing steel, see

Clause 1.1.1.4.
Expression of results

Range of deviation of reference mass in % and reference mass per metre, Mret, shall be given in the ETA.

2211 Bond strength — Thread bar in steel

The assessment of bond strength shall be carried out by means of assessment of surface geometry and
by pull-out tests that are representative of this essential characteristic for the Kit for rock and soil anchor.
Reference method is bond strength determined in pull-out tests, see Clause 2.2.11.2.

2.2.11.1 Surface geometry — Thread bar in steel

Purpose of the assessment

To assess surface geometry of thread bar in steel.
Assessment method

Properties subject to testing shall be taken from EN 10080, clause 7.4.2. Measurement of surface geometry
dimensions as well as determination of relative rib area shall be carried out in accordance with
EN ISO 15630-1, clause 10 and clause 11:

— According to EN ISO 15630-1, clause 10, whereby the clauses for rib measurement apply:
— Test piece and test equipment according to EN ISO 15630-1, clause 10.1 and clause 10.2.

— Rib height according to EN ISO 15630-1, clause 10.3.1.2, at quarter-point, aw4, mid-point, am, and
three-quarters-point, asa.

— Rib spacing, c, according to EN ISO 15630-1, clause 10.3.3.
— Ribinclination angle, B, according to EN 1SO 15630-1, clause 10.3.6.
— Width of rib, b, according to EN ISO 15630-1, clause 10.3.8.
— According to EN ISO 15630-1, clause 11, for relative rib area applies:
— Measure part of the circumference without ribs, Zei, according to EN ISO 15630-1, clause 10.3.5.
— Calculation of relative rib area, fr, according to EN 1SO 15630-1, clause 11.3.1.
— Consider that ribs are thread ribs.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
AL/4 evreeeinns MM, Rib height at quarter-point
AMeeeeeeeenannnns MM, Rib height at mid-point
A3/4 wevreaaann MM, Rib height at three-quarters-point
[ RTPTRTORTTRRRTPR Rib inclination
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o FUUTUUTT MM, Width of rib

Chrrrrrrreeeennnns MM, Rib spacing

DTN MM, Part of the circumference without ribs
- J T Relative rib area.

Expression of results

— Description of surface geometry in representations like outline drawings,
— Dimensions of surface geometry, am, b, ¢, Xei, and B, and

— Relative rib area fr

shall be given in the ETA.

2.2.11.2 Bond strength — Thread bar in steel
Purpose of the assessment

To assess bond strength of thread bar in steel.
Assessment method

Specimens with thread bar shall be subjected to pull-out test following EN 10080, Annex D, to determine
the bond behaviour. External dimensions of the concrete part of the specimen may be larger than 10 - d for
pull out as failure mode.

The characteristics as defined in EN 10080, Annex D, shall be determined.

The bond strength shall be evaluated from the results of the pull-out tests by Equation 2.2.11.2.1 and
Equation 2.2.11.2.2.

Fmean = Foo- go'—l +h Equation 2.2.11.2.1
3
Fmean d 5[ fgm 0
Tk=g . -0.7 Equation 2.2.11.2.2

d-m-1 5
\fne

NOTE The coefficient 0.7 is applied in the absence of a more in-depth statistical evaluation.
Characteristic bond strength for reference diameters not tested may be interpolated.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
Fmean, d...oc..... N oo Mean value of all Fmean Of reference diameter d
Fo.o1.iveeeeennne. N o, Force in pull-out test at a slip of 0.01 mm
Foi . N o Force in pull-out test at a slip of 0.1 mm
Fio N o Force in pull-out test at a slip of 1 mm
TAKeeeereeeennene MPa....cccccceevveeens Characteristic bond strength for reference diameter d
(o FEUUUTTRIT MM, Reference diameter of thread bar in steel, see Clause 1.1.1.2
| ISR MM, Length of bonded section in pull-out test
fom, 0 eveeeennn. MPa....c..ccoveinnee Reference compressive strength of concrete
fem, e vvveeenennn. MPa....ooea Actual mean compressive strength of concrete at end of test.

Expression of results

Characteristic bond strength, 1, shall be given in the ETA.
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2.2.12 Surface geometry — Thread bar in prestressing steel
Purpose of the assessment

To assess surface geometry of thread bar in prestressing steel.
Assessment method

Measurement of surface geometry dimensions as well as determination of relative rib area shall be carried
out in accordance with EN 1SO 15630-3, clauses 14 and 15:

— According to EN ISO 15630-3, clause 14, whereby the clauses for rib measurement apply:
— Test piece and test equipment according to EN ISO 15630-3, clause 14.1 and clause 14.2.

— Rib height according to EN ISO 15630-3, clause 14.3.1.2, at quarter-point, ays, mid-point, am, and
three-quarters-point, as.

— Rib spacing, c, according to EN 1SO 15630-3, clause 14.3.1.3.
— Ribinclination angle, B, according to EN ISO 15630-3, clause 14.3.1.5.
— Width of rib, b, according to EN ISO 15630-3, clause 14.3.1.6.
— According to EN ISO 15630-3, clause 15, for relative rib area applies:
— Measure part of the circumference without ribs, Xe;j, according to EN ISO 15630-3, clause 14.3.1.4.
— Calculation of relative rib area, fr, according to EN ISO 15630-3, clause 15.2.1.
— Consider that ribs are thread ribs.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
AL/ e MM Rib height at quarter-point
AMeeeeereeenninns MM Rib height at mid-point
= C TR MM, Rib height at three-quarters-point
B e Rib inclination
o T MM, Width of rib
(o MM, Rib spacing
D= U MMt Part of the circumference without ribs
- JO T Relative rib area.

Expression of results

— Description of surface geometry in representations like outline drawings,
— Dimensions of surface geometry, am, b, ¢, Zei, and 8, and

— Relative rib area fr

shall be given in the ETA.

2.2.13 Strength characteristics — Thread bar in steel

Purpose of the assessment

To assess strength characteristics of thread bar in steel.
Assessment method

Strength characteristics shall be determined in tension. The stress values shall be calculated based on the
reference cross-sectional area, Ss ref. Relevant characteristics in tensile test, see also EN 10080,
clause 7.2.3, are:

— Tensile strength, Rm
— Yield strength, Re
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— Ratio tensile strength to yield strength, Rm/Re
— Elongation at maximum force, Agt
— Modulus of elasticity, E, shall be determined with the force-extension diagram of the tensile test.

The tensile test on specimen of thread bar shall be carried out in accordance with EN ISO 15630-1,
clause 5. The following parameters and procedures apply in relation to EN ISO 15630-1:

— Specimen shall be according to EN ISO 15630-1, clause 4, without artificial ageing and according to

EN ISO 15630-1, clause 5.1.

— P

NAVAVEY

Figure 2.2.13.1 Thread bar with applied marks for elongation measurement
— Schematic

— Test equipment shall be according to EN 1SO 15630-1, clause 5.2.
— Tensile test shall be performed at room temperature.

— ENISO 6892-1, clauses 10.1 and 10.2 apply.

— Force-extension diagram shall be recorded.

— Testing rate shall be according to EN 1SO 6892-1, clauses 10.3.3.1, 10.3.3.2.1, 10.3.3.2.4, 10.3.3.2.5,
and 10.3.3.3, whereby the crosshead separation rate applies.

— Determination of Re shall be according to EN ISO 6892-1, clauses 11 and 13, or EN ISO 15630-1,
clause 5.3. These procedures are considered as equivalent. Reference procedure for proof strength is
EN 1SO 15630-1, clause 5.3, second method.

— Determination of Rm shall be with the maximum force in tensile test, considering EN ISO 15630-1,
clause 5.3.

— Determination of Agt shall be according to EN ISO 15630-1, clause 5.3, and EN ISO 6892-1, clause 3.4.
Reference procedure is the manual method.

— Fromyield strength, Re, and tensile strength, Rm, the ratio tensile strength to yield strength, Rm/Re, shall
be calculated according to Equation 2.2.13.1.

Rn

Rm/Re = Re

Equation 2.2.13.1

Characteristic values shall be calculated according to EN 10080, clause 8.5.2:

— Tensile strength with 5 % fractile as characteristic value, Rm, k.

— Yield strength with 5 % fractile as characteristic value, Re, .

— Ratio tensile strength to yield strength with 10 % fractile as characteristic value, (Rm/Re)«k.

With characteristic values and reference values of tensile strength and yield strength, ratios according to
Equation 2.2.13.2 and Equation 2.2.13.3 shall be calculated.

R .
'rm = R K Equation 2.2.13.2
m, ref
Re K .
fRe = Equation 2.2.13.3
Re, ref

Record measurements and observations in accordance with Annex J.
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The tests shall be performed in the numbers given in Annex H.

Where
Rm/Re ........... TV Ratio tensile strength to yield strength
Agteveeeieneannne 90 e Elongation at maximum force in tensile test
| MPa....ccccoviieees Modulus of elasticity
(Rm/Re)k........ ETTTT TV VTR Characteristic value of the ratio tensile strength to yield strength
Re..coovvrenenen. MPa........ccoovninen Yield strength in tensile test
Re kvvveeenen. MPa.......coovinen Characteristic value of yield strength
Re, ref..eveee.... MPa.......coovinee Reference yield strength of thread bar in steel, see Clause 1.1.1.2
Rm oo, MPa........ccoovninen Tensile strength in tensile test
Rm, keveererenn. MPa......cccooeeeennnnn. Characteristic value of tensile strength
Rm, ref ceveeeee.. MPa........ccccceeen. Reference tensile strength of thread bar in steel, see Clause 1.1.1.2
Ss,refrenennnnns MM2...ieeieeeen, Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2
FRm, FRe.eveeenens s Ratios.

Expression of results

— Minimum ratio rre and reference yield strength, Re, ref,

— Minimum ratio rrm and reference tensile strength, Rm, ref, and
— Characteristic ratio tensile strength to yield strength, (Rm/Re)«,
shall be given in the ETA.

2.2.14 Strength characteristics — Thread bar in prestressing steel
Purpose of the assessment

To assess strength characteristics of thread bar in prestressing steel.
Assessment method

Strength characteristics shall be determined in tension. Relevant characteristics in tensile test are:
— Maximum force, Fm

— 0.1 % proof force, Fpo.1

— Total elongation at maximum force, Agt

— Modulus of elasticity, E

— Constriction at break.

The tensile test on specimen of thread bar shall be carried out in accordance with EN ISO 15630-3,
clause 5. The following parameters and procedures apply in relation to EN ISO 15630-3:

— Specimen shall be according to EN 1SO 15630-3, clause 4 and clause 5.1.
See Figure 2.2.13.1 for marks for elongation measurement.

— Test equipment shall be according to EN 1SO 15630-3, clause 5.2.

— Tensile test shall be performed at room temperature.

— ENISO 6892-1, clauses 10.1 and 10.2 apply.

— Force-extension diagram shall be recorded.

— Testing rate shall be according to EN 1SO 6892-1, clauses 10.3.3.1,10.3.3.2.4, 10.3.3.2.5, and 10.3.3.3,
whereby the crosshead separation rate applies.

— Determination of Fpo.1 shall be according to EN I1SO 6892-1, clause 13.

— Determination of Fm shall be with the maximum force in tensile test, considering EN ISO 15630-3,
clause 5.3.
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— Determination of Agt shall be according to EN ISO 15630-3, clause 5.3, and EN ISO 6892-1, clause 3.4.
Reference procedure is the manual method.

Characteristic values shall be calculated according to Annex C:
— Maximum force, Fm, with 5 % fractile as characteristic value
— 0.1 % proof force, Fpo.1, With 5 % fractile as characteristic value

With characteristic values and reference values of maximum force, Fm,k, and of 0.1 % proof force, Fpo.1, k,
ratios according to Equation 2.2.14.1 and Equation 2.2.14.2 shall be calculated.

Fm K .
fem = —‘—Fm o Equation 2.2.14.1
, re
fp, = S20LE Equation 2.2.14.2
Fp ™ FpO.l, ref q - '

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
Agteeeviirieeeann, 4 JOTTOPTURR Elongation at maximum force in tensile test
Errreeeee MPa..........c...o..... Modulus of elasticity
Fpot.nn... ) 0.1 % proof force in tensile test
Fpot k .oooveeen. KN . Characteristic value of 0.1 % proof force
Fpo.1, ref.eeee..s KN oo, Reference 0.1 % proof force of thread bar, see Clause 1.1.1.4
Frmeeeenen, KN .o, Maximum force in tensile test
Frkeoenenen. KN .o, Characteristic value of maximum force
Fm, ref coeeeerens KN e Reference maximum force of thread bar, see Clause 1.1.1.4
FFm, TFp eevevennn. s Ratios.

Expression of results

— Minimum ratio rrp and reference 0.1 % proof force, Fpo.1, ref, and
— Minimum ratio rem and reference maximum force, Fm, ref
shall be given in the ETA.

2.2.15 Modulus of elasticity — Thread bar in steel
Purpose of the assessment

To assess modulus of elasticity of thread bar in steel.
Assessment method

The modulus of elasticity shall be calculated as secant modulus in the force-extension diagram, see
Clause 2.2.13, between 0.20 - Rm,ref - Ss,ref @and 0.50 - Rm, ref - Ss,ref by Equation 2.2.15.1. Modulus of
elasticity and strength characteristics can be tested in one combined test.

E= 0.50 - R, ret = 0.20 - Ry, vet

100 Equation 2.2.15.1
€50 — €20

The mean value shall be calculated for modulus of elasticity.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.
Where

| MPa....ccccoviieeens Modulus of elasticity
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Rm, ref.vveeee... MPa....c.coviiinee Reference tensile strength of thread bar, see Clause 1.1.1.2

€50 ureererneeaens L T Extension at 0.50 - Rm, ref in force-extension diagram

€20 veieerernnianins L WU Extension at 0.20 - Rm, ref in force-extension diagram

Ss, ref eoeenenne MM2..ieeieeeeen, Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2.

Expression of results

Arithmetic mean of modulus of elasticity, E, and reference cross-sectional area, Ss, ref, Shall be given in the
ETA.

2.2.16 Modulus of elasticity — Thread bar in prestressing steel
Purpose of the assessment

To assess modulus of elasticity of thread bar in prestressing steel.
Assessment method

Modulus of elasticity, E, shall be determined according to Clause 2.2.14 and EN ISO 15630-3, clause 5.3.2
by applying the method given for hot rolled bars. Modulus of elasticity and strength characteristics can be
tested in one combined test. Stresses shall be calculated based on the reference cross-sectional area of
the thread bar, Sy, rer.

The mean value shall be calculated for modulus of elasticity.

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.

Where
| MPa....ccccoviieeens Modulus of elasticity
Sy, refeueeennnnns MM2...ieeieeeee, Reference cross-sectional area of thread bar in prestressing steel, see

Clause 1.1.1.4.
Expression of results

Arithmetic mean of modulus of elasticity, E, and reference cross-sectional area, Sy, rer, shall be given in the
ETA.

2.2.17 Elongation at maximum force — Thread bar in steel
Purpose of the assessment

To assess elongation at maximum force of thread bar in steel.
Assessment method

Elongation at maximum force shall be determined according to Clause 2.2.14. Elongation at maximum force
and strength characteristics can be tested in one combined test.

Characteristic values of elongation at maximum force shall be calculated according to EN 10080,
clause 8.5.2:

— Elongation at maximum force with 10 % fractile as characteristic value, Agt, «.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.
Where
Agt Keveereneiinne . J TR Characteristic value of elongation at maximum force.

Expression of results

Characteristic elongation at maximum force, Ag, k, shall be given in the ETA.

2.2.18 Elongation at maximum force — Thread bar in prestressing steel

Purpose of the assessment

To assess elongation at maximum force of thread bar in prestressing steel.
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Assessment method

Elongation at maximum force shall be determined according to Clause 2.2.14. Elongation at maximum force
and strength characteristics can be tested in one combined test.

Minimum value of elongation of maximum force shall be determined.
Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.
Expression of results

Minimum value of elongation at maximum force in % shall be given in the ETA.

2.2.19 Constriction at break — Thread bar in prestressing steel
Purpose of the assessment

To assess constriction at break of thread bar in prestressing steel.
Assessment method

Constriction at break shall be determined in tensile test according to Clause 2.2.14. Constriction at break
and strength characteristics can be tested in one combined test.

After fracture of the specimen, the tensile test fracture shall be visually examined to assess for necking.
Thereby, the two pieces of the fractured specimen shall be fitted together at the fracture surface with their
axes coinciding in a common straight line. Necking occurs where there is a constriction of the specimen
around the fracture in radial direction visible to the unaided eye.

The specimens shall be counted:

— Specimens with necking shall be counted.

— Specimens without necking shall be counted.

The number of specimens with necking shall be divided by the total number of specimens and given in %.
Record measurements and observations in accordance with Annex J.

The tests shall be performed in the numbers given in Annex H.

Expression of results

The percentage of specimens with necking shall be given in the ETA.

2.2.20 Stress relaxation — Thread bar in prestressing steel
Purpose of the assessment

To assess stress relaxation of thread bar in prestressing steel.
Assessment method

The thread bar shall be subjected to an isothermal stress relaxation test according to EN 1SO 15630-3,
clause 9. The following parameters apply in relation to EN ISO 15630-3, clause 9:

— The specimen shall be according to EN ISO 15630-3, clause 9.2.
NOTE 1 Length of specimen shall be appropriate for the relaxation test frame including length
for gripping.
— Gauge length shall be according to EN ISO 15630-3, clause 9.3.3.
NOTE 2 Details for strands are not relevant.
— Initial force of 0.7 - Fm
— Temperature according to EN 1SO 15630-3, clause 9.1 and clause 9.4.6.
— Duration 1000 hours.

Relaxation is the loss in force after 1 000 hours duration of test and expressed as a percentage of the initial
force.

© EOTA



European Assessment Document - EAD 160015-00-0102 47/85

NOTE 3 This test requires measurement of small quantities with high resolution. The principle
behind these series of measurements according to EN ISO 15630-3, clause 9.4.7,
is to gain information in case the test or the performance evolves as inappropriate.
In tests that extend over a period of time like this, it is common sense to have such
in-between measurements. It is clearly not recommended to omit these in between
measurements.

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.
Where

Frmeeeeen, KN .o Mean maximum force, determined in tensile tests on specimens
according to EN 1SO 15630-3, clause 9.2 and clause 5.1.

NOTE 4 In tensile testing, it is sufficient to determine the maximum force for Fm. Elongation
does not need to be measured.

Expression of results
Relaxation after 1 000 hours duration of test in % shall be given in the ETA.

2.2.21 Stress corrosion resistance — Thread bar in prestressing steel
Purpose of the assessment

To assess stress corrosion resistance of thread bar in prestressing steel.
Assessment method

The thread bar shall be subjected to a stress corrosion test according to EN ISO 15630-3, clause 11. The
following parameters apply in relation to EN ISO 15630-3, clause 11:

— With a force of 0.8 - Fm
— With test solution A
— Temperature shall be according to EN ISO 15630-3, clause 11.4.3 and clause 11.4.4.

— Until failure of the thread bar. The stress corrosion test may be terminated once 400 hours without
fracture have been attained.

Stress corrosion resistance is median time until failure according to EN I1ISO 15630-3, clause 11.4.6, and
minimum time until failure of the individual specimens.

Record measurements and observations in accordance with Annex J.
The tests shall be performed in the numbers given in Annex H.
Where

Frooeeeeiinnnn, KN s Actual maximum force, mean value determined in tensile tests on
2 specimens adjacent to specimens for the stress corrosion test, see
EN ISO 15630-3, clause 11.2 and clause 5.1.

NOTE In tensile testing, it is sufficient to determine the maximum force for Fm. Elongation
does not need to be measured.

Expression of results

— Median time to failure in hours and
—  Minimum time to failure in hours
shall be given in the ETA.
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ASSESSMENT AND VERIFICATION OF CONSTANCY OF PERFORMANCE

System of assessment and verification of constancy of performance to be

applied
For the product covered by the EAD, the applicable European legal act is Commission Decision 98/456/EC.
The system is 1+.

3.2 Tasks of the manufacturer

The cornerstones of the actions to be undertaken by the manufacturer of the product in the procedure of
assessment and verification of constancy of performance are laid down in Table 3.2.1.

The manufacturer (regarding the components he buys from the market with DoP) shall take into account
the Declaration of Performance issued by the manufacturer of that component. No retesting is necessary.

Table 3.2.1 Control plan for the manufacturer — Cornerstones
Test or Criteria. if Minimum Minimum
Ne Subject/type of control control an ' number of | frequency
method y samples? | of control?
Factory production control (FPC), including
testing of samples taken at the factory in accordance with a prescribed test plan
. 0.2%34
1 | Static load test of anchorage 221 2) S 24) per year
. . 0.2%3 4
2 | Static load test of coupling assembly 22.1 2 S 2 4) per year
3 | Resistance to fatigue of anchorage 2221 2 19 per year
4 Resistance to fatigue of coupling 2991 2 19 per year
assembly
Thread bar in steel
Cross-sectional area, mass per 2929 2) >3 6)
metre, tolerance on mass per metre
Surface geometry 9 2.2.11.1 2) >3 6)
Strength characteristics
Dret < 57.5 mm , >3 ®
)
5 Oref = 57.5 mm 2213 >1 g
Elongation at maximum force %
Dref < 57.5 mm 2) >3 6)
Oref =2 57.5 mm 22,17 >1 7
Resistance to fatigue 2222 2 >58) per year
Visual inspection 9 10) 2) all per year
Thread bar in prestressing steel
Cross-sectional area, mass per metre 2.2.10 2
Surface geometry 2.2.12 2)
6 Strength characteristics 19 2.2.14 2 >13 12
Elongation at maximum force 2.2.18 2 B
Constriction at break 2.2.19 2
Visual inspection 9 10) All per year
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Test or Criteria. if Minimum Minimum
Ne Subject/type of control control ' number of | frequency
any 1) 1
method samples of control
Nuts, couplers, and anchor plates
Dimensions of simple anchor pl 2 2 3 9% 1919
imensions of simple anchor plate S 214,19)
. ) 5 04 14), 15)
2 2
Dimensions of nut and coupler ) ) S 214,15
7 per year
0.5%14
16) 2) 2)
Strength of nut and coupler S o1
Material of simple anchor plates 13) 2 All
Material of nut and coupler 14) 2 All
Visual inspection 9 10 2 All
8 | Inner grout EN 445 EN 447 EN 446 EN 446
. . . 0.5%19
9 | Dimensions of heat shrinking sleeve 2) 2) 5119 per year
10 | Material of heat shrinking sleeve 20) 2 100 % per year
Thickness of heat shrinking sleeve after 2 0.5%19
11 shrinking 2.2.6.3 S 119 per year
Bond to steel surface of heat shrinking 21) 2) 0.5%19
12 sleeve > 119) per year
. . . . 0.1 %22
13 | Dimensions of corrugated plastic sheathing 2) 2) S 922) per year
14 | Material of corrugated plastic sheathing 18) 2) All per year
. . ) .
15 Visual !nspectlon of corrugated plastic 10 2 Al per year
sheathing

1)
2)
3)

4)

5)

6)

7

8)

9)
10)

11)
12)
13)
14)

For two specified numbers of samples or frequencies, the higher number or frequency applies.
According to the control plan.

Percentage of produced anchorages or coupling assemblies per reference thread bar diameter. After
5 years of successful testing, the frequency may be reduced to 0.1 %.

For at least 1 reference thread bar diameter. In case of a production of less than 20 anchorages or
coupling assemblies of 1 reference thread bar diameter per year, testing that reference thread bar
diameter is not required. However, all reference thread bar diameters shall be tested within 5 years.
Assessment of long-term quality level according to EN 10080, clause 8.5.

Per reference thread bar diameter and rolling batch, at least however, as specified in EN 10080,
clause 8.1.

Per reference thread bar diameter and rolling batch, at least however, as specified in EN 10080,
clause 8.1, with 1 specimen instead of 3 specimens.

Of one reference diameter. Reference diameters < 57.5 mm are all tested within 5 years. Reference
diameters >57.5 mm are represented by one of these reference diameters, rotating for every
5 years. However, in case of failure, all of these reference diameters are tested.

Successful visual inspection does not need to be documented.

Visual inspection means e.g., main dimensions, gauge testing, correct marking or labelling,
appropriate performance, surface, fins, kinks, corrosion, porosities, blisters, according to the
component’s specification.

Assessment of long-term quality level according to the control plan.

Per reference thread bar diameter and 15 tons.

Per reference thread bar diameter and heat.

Percentage of produced component or minimum number of specimens per reference thread bar
diameter and batch of component.
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15)

16)
17)
18)
19)

20)
21)

22)

In case of a continuous manufacture without retooling of at least 1 000 parts, the frequency may be
reduced to 1 % with at least 1 specimen per shift. The stability of the process of the continuous
manufacture shall be verified.

Strength determined by means of hardness.

Test report type “2.2” according to EN 10204 for simple anchor plates.

Inspection certificate type “3.1” according to EN 10204.

Percentage or minimum number for at least 1 size of heat shrinking sleeve per year. All sizes of heat
shrinking sleeve shall be tested within 5 years.

Control by means of a test report type “2.2” according to EN 10204.

Detailed visual inspection of work samples. Applied heat shrinking sleeve with all-over adherence to
steel surface, free of entrapped air, and free of bond defects.

Percentage or minimum number per nominal diameter of corrugated plastic sheathing. In case of
less than 20 applications of a nominal diameter of corrugated plastic sheathing per year, testing that
nominal diameter of corrugated plastic sheathing is not required. However, all nominal diameters of
corrugated plastic sheathing shall be testes within 5 years.

Regarding traceability of components applies:

Full traceability of each anchorage component, splice component, and thread bar to its raw material.
Full traceability of the heat shrinking sleeve to its raw material.
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The cornerstones of the actions to be undertaken by the notified body in the procedure of assessment and
verification of constancy of performance for Kit for rock and soil anchor are laid down in Table 3.3.1.

Table 3.3.1 Control plan for the notified body — Cornerstones
Test or control Criteria, if Minimum Minimum
Ne Subject/type of control ' number of | frequency
method any
samples of control

Notified Body will ascertain that the
factory production control with the
staff and equipment are suitable to
ensure a continuous and orderly
manufacturing of the Kit for rock and
soil anchor.

The Notified Body will ascertain that
the system of factory production
control and the specified
manufacturing process are
maintained taking account of the
control plan.

Verification of the
complete FPC as
described in the
control plan
agreed between
the TAB and the
manufacturer.

Continuous surveillance, assessment and evaluation

Verification of the
controls carried
out by the
manufacturer as
described in the
control plan
agreed between
the TAB and the
manufacturer with
reference to the
raw materials, to
the process and
to the product as
indicated in
Table 3.2.1.

According
to Control
plan

of factory p

According
to Control
plan

Initial inspection of the manufacturing plant and of factory production cont

According
to Control
plan

According
to Control
plan

When
starting the
production

or a new
line

roduction control

llyear?d

2lyear for
thread bar

Audit-testing of samples taken by the notified product certification body at the manufacturing

plant or at the manufacturer’s storage facilities

Thread bar in steel

Visual inspections

5)

1 | Resistance to static load of 291 2 19 Once per
anchorage and coupling assembly - year
Thread bar in prestressing steel

2 | single element tensile (thread bar) EAD 160004-00- |[EAD 160004|EAD 160004| Once per
test 0301 -00-0301 -00-0301 5 years

Thread bar in steel
Mass per metre, 59
Cross-sectional area 2.9
3 Surface geometry 2.2.11.1 2) %) ~ Each
Strength characteristics 2.2.13 inspection
Elongation at maximum force 2.2.17
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Test or control Criteria, if Minimum Minimum
Ne Subject/type of control ' number of | frequency
method any
samples of control
Thread bar in prestressing steel
Mass per metre, cross-sectional 2210 2 86.7
area
Surface geometry 2.2.12 2) 86.7
Strength characteristics 2.2.14 2 89.7)
Elongation at maximum force 2.2.18 2 86.7 Once per
4 Modulus of elasticity 2.2.16 2 867 year
Constriction at break 2.2.19 2 89.7)
Visual inspection 5) 2 897
Resistance to fatigue 2.2.2.3 2 19
Stress relaxation 2.2.20 2) 19
Stress corrosion resistance 2221 2 1 series ®
Nuts, couplers, anchor pieces, and
anchor plates
Dimensions of anchor plate 2) 2 39
Dimensions of nut and coupler 2 2 39
5 Material of anchor plate 2 2) 39 . Each_
. inspection
Material of nut and coupler 2 2) 39
Visual inspection of anchor plate 5 2 310
Visual inspection of nut and 5 2 310
coupler
6 | Inner grout EN 447 EN447 | ENa47 | Onceper
year
7 | Dimensions of heat shrinking sleeve 2 2 11 per year
8 | Thickness of heat shrinking sleeve 2963 2 111 per year
after shrinking
9 | Mass per unit area of adhesive of 2963 2 111 per year
heat shrinking sleeve
10 | Tensile strength of heat shrinking 2963 2 111 per year
sleeve
11 | Elongation at break of heat shrinking 2263 2 111 per year
sleeve
12 Peel s.trength to steel surface of heat 2963 2) 110 per year
shrinking sleeve
13 | Bond to steel surface of heat 12) 2) 213) per year
shrinking sleeve
14 | Chemical composition of adhesive of 1) 2) 111 per year
heat shrinking sleeve
15 | Material of heat shrinking sleeve 15) 2) 119 per year
16 Peel s_trength layer to layer of heat 2963 2) 213) Once every
shrinking sleeve 5 years
17 | Thermal aging resistance of heat 2963 2 213) Once every
shrinking sleeve 5 years
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Test or control Criteria, if Minimum Minimum
Ne Subject/type of control ' number of | frequency
method any
samples of control
18 | Indentation resistance of heat 2263 2) 213) Once every
shrinking sleeve 5 years
19 | Impact resistance of heat shrinking 2263 2 213 Once every
sleeve 5 years
20 | Saponification  value of heat 2263 2 215) Once every
shrinking sleeve 5 years
Corrugated plastic sheathing
16 Material 2) 2) 110 _ Each
inspection
Dimensions 2 2 31

1

2)
3)

4)
5)

6)
7
8)
9)

10
11

= =

12

=

13
14
15
16

NN

17

=

Frequency of inspections by the notified body is once a year. Inspection of thread bar manufacturing
is twice a year.

According to the control plan.

Each anchorage and coupling assembly with 1 reference thread bar diameter. All reference thread
bar diameters shall be tested within 5 years.

According to EN 10080, clause 8.3.2.

Visual inspection means e.g., main dimensions, gauge testing, correct marking or labelling,
appropriate performance, surface, corrosion according to the component’s specification.

1 reference thread bar diameter, all reference thread bar diameters shall be tested within 5 years.
After 5 years with positive test results, the number of samples may be reduced to 5.

Small reference thread bar diameter.

Per kind of component. One reference thread bar diameter shall be sampled. All thread bar reference
diameters shall be sampled within 5 years.

Each kind of component for all reference thread bar diameters.

1 size of heat shrinking sleeve, all sizes of heat shrinking sleeve shall be tested within 5 years.
Sampling for peel strength is appropriate to the test procedure.

Visual inspection of applied heat shrinking sleeve regarding all-over adherence to steel surface, free
of entrapped air and bond defects.

Samples from 2 sizes of heat shrinking sleeve.

Determination of infra-red spectrum according to Clause 3.4.1.

Test report type “2.2” according to EN 10204.

1 nominal diameter of corrugated plastic sheathing. All nominal diameters of corrugated plastic
sheathing shall be tested within 5 years.

All nominal diameters of corrugated plastic sheathing. Number per nominal diameter of corrugated
plastic sheathing.
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3.4 Special methods of control and testing used for the verification of
constancy of performance

34.1 Infra-red spectrum

Chemical signature of the adhesive shall be determined by infra-red spectroscopy. Purpose is, to use the
spectrum for qualitative comparisons only.

Equipment
— Spectrometer

Infra-red spectrometer, operating with Fourier-transform infra-red spectroscopy, capable to measure an
infra-red spectrum of a range between wave numbers 4 000 cm-! and 600 cm.

— Crystal
Crystal, dedicated for infra-red spectroscopy, to apply attenuated total reflection technique.
Agents
— Reference material
Polystyrene foil, dedicated as reference material for infra-red spectrometers.
Procedure
Following the instructions of the spectrometer manufacturer and record:
— The infra-red spectrum of the polystyrene foil in the range of 4 000 cm™* to 600 cm™

— The infra-red spectrum of the adhesive in the range of 4 000 cm to 600 cm* shall be determined in
attenuated total reflection. According to the technique followed, the adhesive shall be placed on the
crystal for attenuated total reflection.

Test report

The test report contains at least the following information:

— Name and address of the test laboratory

— Test report number

— Name and address of the client who has contracted the laboratory

— The complete identification of the Kit for rock and soil anchor carrying the adhesive
— The complete identification of the reference material, the polystyrene foil

— Description of detailed test procedure applied, with deviations if any, in particular the applied technique
to determine the infra-red spectrum

— Infra-red spectra of adhesive and polystyrene foil
— Statement of any unexpected or unusual behaviour and respective observation during testing
— Date of the test.
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4 REFERENCE DOCUMENTS

EAD 160004-00-0301:2016 Post-tensioning kits for prestressing of structures
EAD 160027-00-0301:2016 Special filling products for post-tensioning kits

EN 196-2:2013
EN 196-3:2016

EN 206:2013+A2:2021
EN 445:2007

EN 446:2007

EN 447:2007

EN 1238:2011

EN 1537:2013

EN 10080:2005
EN 10204:2004
EN 12068:1998
EN 12225:2020

EN 60811-501:2012
/A1:2018

EN ISO 62:2008
EN I1SO 3126:2005
EN ISO 6892-1:2019

EN I1SO 9227:2022
EN 1SO 10304-1:2009
IAC:2012

EN ISO 10304-4:2022

EN ISO 11357-6:2018

EN ISO 15630-1:2019

EN I1SO 15630-3:2019

EN ISO/IEC 17025:2017
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Method of testing cement — Part 2: Chemical analysis of cement

Methods of testing cement — Part 3: Determination of setting times and
soundness

Concrete — Specification, performance, production and conformity
Grout for prestressing tendons — Test methods

Grout for prestressing tendons — Grouting procedures

Grout for prestressing tendons — Basic requirements

Adhesive — Determination of the softening point of thermoplastic adhesive
(ring and ball)

Execution of special geotechnical works — Ground anchors
Steel for the reinforcement of concrete — Weldable reinforcing steel — General
Metallic products — Types of inspection documents

Cathodic protection — External organic coatings for the corrosion protection
of buried or immersed steel pipelines used in conjunction with cathodic
protection — Tapes and shrinkable materials

Geotextiles and geotextile-related products — Method for determining the
microbiological resistance by a soil burial test

Electric and optical fibre cables — Test methods for non-metallic materials —
Part 501: Mechanical tests — Tests for determining the mechanical properties
of insulating and sheathing compounds

Plastic — Determination of water absorption
Plastic piping systems — Plastic components — Determination of dimensions

Metallic materials — Tensile testing — Part 1: Method of test at room
temperature

Corrosion tests in artificial atmospheres — Salt spray tests

Water quality — Determination of dissolved anions by liquid chromatography
of ions — Part 1: Determination of bromide, chloride, fluoride, nitrate, nitrite,
phosphate and sulfate

Water quality — Determination of dissolved anions by liquid chromatography
of ions — Part 4: Determination of chlorate, chloride and chlorite in water with
low contamination

Plastics — Differential scanning calorimetry (DSC) — Part 6: Determination of
oxidation induction time (isothermal OIT) and oxidation induction temperature
(dynamic OIT)

Steel for the reinforcement and prestressing of concrete — Test methods —
Part 1: Reinforcing bars, wire rod and wire

Steel for the reinforcement and prestressing of concrete — Test methods —
Part 3: Prestressing steel

General requirements for the competence of testing and calibration
laboratories
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ANNEX A THREAD BAR IN STEEL — DETERMINATION OF REFERENCE VALUES

A.1 General
Reference values are determined only if information on nominal values is missing in the MPII.

A.2 Reference diameter

Actual mass per metre of the specimen shall be determined according to EN 1SO 15630-1, clause 12. The
actual mass per metre, mact, shall be calculated as the quotient of the specimen mass in kg, divided by the
specimen length in m. From actual mass per metre, the actual diameter shall be calculated with
Equation A.2.1.

dact = 2 000 -\ /TT%‘:; Equation A.2.1

The actual diameters of all specimens shall be divided into groups of diameters. Grouping is according to
the criteria below:

— The arithmetic mean of actual diameters of all specimens of the group shall be calculated.
— The arithmetic mean is rounded according to Equation A.2.2.

< 30.0 mm, rounded to the nearest 0.1 mm

>30.0 mm

to}, rounded to the nearest 0.2 mm Equation A.2.2
70.0 mm

> 70.0 mm, rounded to the nearest 0.5 mm

— The actual diameters of all specimens of the group do not deviate by more than + 2.5 % of the rounded
arithmetic mean.

— The rounded arithmetic mean of the group is the reference diameter, Jrer, of that group.
— The reference diameters of all groups establish a series of reference diameters.

Reference cross-sectional area of the group, Ss, ref, Shall be calculated with the reference diameter, Jret, by
Equation 1.1.1.2.2.

Where
acteeeeeeeennnnne MM, Actual diameter of specimen
MaCt. eveeennnnns kg/m.....ccooonnnnnn Actual mass per metre of specimen
o JO kg/m3....cooovieene, Density, 7 850 kg/m3, for hot rolled thread bar
Drefeeerannnnnn MM, Reference diameter of the group
Ss, refeeeeennnn MM2..eeeee, Reference cross-sectional area of the group.

A.3 Reference yield strength and reference tensile strength

Yield strength and tensile strength shall be determined in tension, see also EN 10080, clause 7.2.3. Stress
values shall be calculated based on the reference cross-sectional area, Ss, et according to Clause A.2.
Tensile test on the specimen shall be carried out in accordance with EN ISO 15630-1, clause 5. The
following parameters and procedures apply in relation to EN ISO 15630-1:

— Specimen shall be according to EN ISO 15630-1, clause 4, without artificial ageing and according to
EN ISO 15630-1, clause 5.1.

— Test equipment shall be according to EN 1SO 15630-1, clause 5.2.
— Tensile test shall be performed at room temperature.
— ENISO 6892-1, clauses 10.1 and 10.2 apply.
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— Force-extension diagram shall be recorded.

— Testing rate shall be according to EN ISO 6892-1, clauses 10.3.3.1, 10.3.3.2.1, 10.3.3.2.4, 10.3.3.2.5,
and 10.3.3.3, whereby the crosshead separation rate applies.

— Determination of Re, act Shall be according to EN ISO 6892-1, clauses 11 and 13, or EN ISO 15630-1,
clause 5.3. These procedures are considered as equivalent. Reference procedure for proof strength is
EN I1SO 15630-1, clause 5.3, second method.

— Determination of Rm, act Shall be with the maximum force in tensile test, considering EN ISO 15630-1,
clause 5.3.

The actual yield strengths, Re, act, Of the specimens shall be divided into groups of yield strength. Grouping
is according to the criteria below:

— The arithmetic mean, Re, mean, Of actual yield strengths of all specimens of the group shall be calculated.

— The actual yield strengths of all specimens of the group do not deviate by more than + 50 MPa of the
arithmetic mean.

The reference yield strength of the group shall be calculated with Equation A.3.1.

Re. ref = 0.85 : Re, mean, rounded to the nearest 10 MPa Equation A.3.1

The arithmetic mean, Rm, mean, Of actual tensile strengths of all specimens of the group shall be calculate
and the reference tensile strength shall be calculated with Equation A.3.2.

Rm, ref = 0.85 + Rm, mean, rounded to the nearest 10 MPa Equation A.3.2
Where

Re, act «eeeevee.. MPa........ccccceeen. Actual yield strength of specimen

Re, mean........ MPa........ccccceeen. Arithmetic mean of actual yield strengths of all specimens of the group

Re, refe.eeee.... MPa....c.ccevinee Reference yield strength of the group

Rm, act.vvee..... MPa....c.ccevinee Actual tensile strength of specimen

Rm, mean....... MPa..........ccccee Arithmetic mean of actual tensile strengths of all specimens of the group

Rm, refeeeeee... MPa..........ccccee Reference tensile strength of the group

S, refeevennnnnn. mm2......ccoooeeeeen... Reference cross-sectional area of specimen, see Clause A.2.

© EOTA



European Assessment Document - EAD 160015-00-0102 58/85

ANNEX B THREAD BAR IN PRESTRESSING STEEL - DETERMINATION OF
REFERENCE VALUES

B.1 General

Reference values are determined only if information on nominal values is missing in the MPII.

B.2 Reference diameter

Actual mass per metre of the specimen shall be determined according to EN 1SO 15630-1, clause 12. The
actual mass per metre, Mact, Shall be calculated as the quotient of the specimen mass in kg, divided by the
specimen length in m. From actual mass per metre, the actual diameter shall be calculated with
Equation B.2.1.

Mact .
dact =2 000 - "\ /1.035 Tp Equation B.2.1

The actual diameters of all specimens shall be divided into groups of diameters. Grouping is according to
the criteria below:

— The arithmetic mean, dmean, Of actual diameters of all specimens of the group shall be calculated.

— The actual diameters of all specimens of the group shall not deviate by more than + 2.5 % of the
arithmetic mean, dmean.

— The arithmetic mean, dmean, Of the group shall be multiplied according to Equation B.2.2.

0.987 2 - dmean Equation B.2.2

— The reference diameter, Jrt, of the group is the arithmetic mean, dmean, multiplied according to
Equation B.2.2 and rounded according to Equation B.2.3.

< 30 mm, rounded to the nearest 0.1 mm

> 30 mm, rounded to the nearest 0.2 mm Equation B.2.3

— The reference diameters of all groups establish a series of reference diameters.

Reference cross-sectional area of the group, Sy, reff, Shall be calculated with the reference diameter, Jret, by
Equation 1.1.1.4.2.

Where
acteeeeeeeennnne MM, Actual diameter of specimen
Omean........... MM, Arithmetic mean diameter of all specimens of the group
Mact...veeeeeen.. kg/m....ooooovine Actual mass per metre of specimen
o JUTT kg/m3.......ccooeen Density, 7 850 kg/m3, for hot rolled thread bar
Drefceeeenennnnn. MM Reference diameter of the group
Sy, ref ereennnen MM? .., Reference cross-sectional area of the group.

B.3 Reference yield strength and reference tensile strength

Yield strength and tensile strength shall be determined in tension. Stress values shall be calculated based
on the reference cross-sectional area, Sy, ref according to Clause B.2. Tensile test on the specimen shall be
carried out in accordance with EN 1ISO 15630-3, clause 5. The following parameters and procedures apply
in relation to EN 1SO 15630-3:

— Specimen shall be according to EN 1SO 15630-3, clause 4 and clause 5.1.
— Test equipment shall be according to EN 1SO 15630-3, clause 5.2.
— Tensile test shall be performed at room temperature.
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— ENISO 6892-1, clauses 10.1 and 10.2 apply.
— Force-extension diagram shall be recorded.

— Testing rate shall be according to EN 1SO 6892-1, clauses 10.3.3.1, 10.3.3.2.4, 10.3.3.2.5,and 10.3.3.3,
whereby the crosshead separation rate applies.

— Determination of Rpo.1, act Shall be according to EN ISO 6892-1, clause 13.

— Determination of Rm, act shall be with the maximum force in tensile test, considering EN ISO 15630-3,
clause 5.3.

The actual tensile strengths, Rm, act, Of the specimens shall be divided into groups of tensile strength.
Grouping is according to the criteria below:

— The arithmetic mean, Rm, mean, Of actual tensile strengths of all specimens of the group shall be
calculated.

— The actual tensile strengths of all specimens of the group do not deviate by more than + 65 MPa of the
arithmetic mean.

— The reference tensile strength of the group shall be calculated with Equation B.3.1.

Rm, ret = 0.90 - Rm, mean, rounded to the nearest 10 MPa Equation B.3.1

— The arithmetic mean, Rpo.1, mean, Of actual yield strengths of all specimens of the group shall be calculate
and the reference yield strength shall be calculated with Equation B.3.2.

Rpo.1, ref = 0.90 - Rpo.1, mean, rounded to the nearest 10 MPa Equation B.3.2

— Reference yield strengths and reference tensile strengths of all groups establish the reference strengths
characteristics of the specimens.

With reference vyield strength, Rpo.1, ref, and reference tensile strength, Rm, ref, reference 0.1 % proof force,
Fpo.1, ref and reference maximum force, Fm, ref, shall be calculated with Equation B.3.3 and Equation B.3.4.

REO.l, ref Sx, ref

Fpo.1, ref = 1000 rounded to the nearest 1 kN Equation B.3.3

Fn, ref = ler—efooiw rounded to the nearest 1 kN Equation B.3.4
Where

Rpo.1, act....... MPa..........ccccee Actual yield strength of specimen

Rpo.1, mean ... MPa........ccoceennee. Arithmetic mean of actual yield strengths of all specimens of the group

Rpo.1, ref ...... MPa....c.ccevinee Reference yield strength of the group

Fpo.1, ref......... KN oo, Reference 0.1 % proof force of the group

Rm, actevveee.... MPa........ooviinen Actual tensile strength of specimen

Rm, mean ....... MPa....c..ccoveinnee Arithmetic mean of actual tensile strengths of all specimens of the group

Rm, refeveeeen.. MPa....c..ccoveinnee Reference tensile strength of the group

Fm,ref vveeennn. KN . Reference maximum force of the group

Sy, ref ereennnen MM? .., Reference cross-sectional area of specimen, see Clause B.2.
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ANNEX C CALCULATION OF 5 % FRACTILE

Calculation of mean by Equation C.1.

_ 1 Z
n )

i=1

Calculation of standard deviation by Equation C.2.

Calculation of coefficient of variation by Equation C.3.
S
V==
X

Calculation of 5 % fractile by Equation C.4.

Xeo =X (1-K-V)

Table C.1 Factor for 5 % fractile
n k n k n k
5 4.21 12 2.74 19 2.42
6 3.71 13 2.67 20 2.40
7 3.40 14 2.61 30 2.22
8 3.19 15 2.57 40 2.13
9 3.03 16 2.52 50 2.07
10 2.91 17 2.49
11 2.82 18 2.45
Where
e i" observation,i=1, 2, ..., n
[ P Number of all observations to be evaluated
Xiteerreeeereeeeeeeens it observed value
) GRS Arithmetic mean of all observations
S et Standard deviation of all observations
Vo Coefficient of variation
Koo Factor in dependence of n, see Table C.1
X5 %eeeeaaaaaaaeaaaenns 5 % fractile.
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ANNEX D STATIC LOAD TEST

D.1 Specimen

Anchorage and coupling assembly shall be assembled according to the MPII, using all components
necessary for anchoring and jointing the thread bar, see Figure D.2.1.

The free length of the thread bars in the specimen for static load test shall be not less than a minimum
length of 1.0 m for thread bars.

The following data of the thread bar in steel shall be determined:

— 3 tensile tests on thread bars according to EN ISO 15630-1 shall be performed. The thread bars for
tensile tests and the thread bar for static load test shall be taken from the same batch.

— Calculated actual tensile strength, Rm, act, as arithmetic mean out of tensile strength of 3 tensile tests.
— Stress shall be calculated with the reference cross-sectional area of thread bar, Ss, rer.
The following data of the thread bar in prestressing steel shall be determined:

— 3 tensile tests on thread bars according to EN ISO 15630-3 shall be performed. The thread bars for
tensile tests and the thread bar for static load test shall be taken from the same batch.

— Calculated actual maximum force, Fm, act, as arithmetic mean out of maximum force of 3 tensile tests.
Where

Rm, acteeeeeee... MPa........ccccceeen. Actual tensile strength of thread bar in steel
Ss,refereiiinnnn. (00100 C Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2
Fm, act..ccouee.. KN o Actual maximum force of thread bar in prestressing steel.

D.2 Test procedure
The specimen shall be mounted in the test rig or testing machine, see Figure D.2.1.
The specimen shall be stressed at one end with a stressing jack in steps corresponding to:

— 20 %, 40 %, 60 %, and 80 % of the reference tensile strength of the thread bars in steel. Stresses shall
be calculated with the reference cross-sectional area of the thread bar in steel, Ss, ref.

— 20 %, 40 %, 60 %, and 80 % of the reference maximum force of the thread bars in prestressing steel.

The load shall be increased at a constant rate corresponding to about 100 MPa per minute. At 80 % level,
the load shall be transferred from the stressing jack to the anchorage and test rig. It shall then be held
constant at 80 % level by the test rig for at least two hours. The load shall then be reduced by the test rig
to 20 % level. Subsequently, the load shall be gradually increased with the test rig to failure at a maximum
strain rate of 0.002 per minute.

The displacements are measured at the load steps and during holding time.

The uncertainty of values measured with the measuring equipment shall be within + 1 %. Loads shall be
maintained with a maximum tolerance of + 2 %. The load measured in the stressing jack shall be adjusted
for estimated friction losses in the anchorages to assure that the specified load has been applied to the
anchorage used for measurement.
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Figure D.2.1 Static load test — Schematic

Where

Ss,refcieiiinnns MM2...oiiiiiieienee, Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2

Al MM, Displacement between anchorage components, see Figure D.4.1

AS.......... MM, Displacement between thread bar and coupler or anchorage, see

Figure D.4.1.

D.3 Stabilisation criteria
The following stabilisation criteria® apply:

— For thread bar in steel, with the load held at 80 % of reference tensile strength, Rm, ref - Ss, ref, the
displacements shall stabilise within the first 30 minutes.

— For thread bar in prestressing steel, with the load held at 80 % of the thread bar reference maximum
force, Fm, ref, the displacements shall stabilise within the first 30 minutes.

— Total elongation, etu, of thread bar on the free length at measured maximum load shall be at least 2 %.

— Failure shall be by fracture of the thread bar. Failure of the specimen shall not be induced by failure of
anchorage components or coupler.

— Residual deformations of anchorage components and coupler after testing shall confirm reliability of
anchorage and coupler.

Where
Rm, ref .eeeeee.. MPa..........ccccee Reference tensile strength of thread bar in steel, see Clause 1.1.1.2
Ss, refeeeeennnn MM2..eeiiieees Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2
Fm, ref oveeeeen. KN o Reference maximum force of thread bar in prestressing steel, see
Clause 1.1.1.4
ETU vevnvrreeenanne 00 teeeeeciree e Elongation of thread bar at maximum load in static load test.

D.4 Measurements and observations

The following measurements and observations shall be made and recorded:

— Determination of actual material characteristics of tested components.

— Checking of the components for materials, machining, geometry, hardness, et cetera.

— Load - and time — dependent displacement As of the thread bars with respect to the anchorage or
coupler, see Figure D.4.1.

— Load - and time — dependent displacement Ar between the individual components of the anchorage,
see Figure D.4.1.

5 The stabilisation criteria originate from EAD 160004-00-0301.
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— Complete load-elongation diagram, continuously recorded during the test.

— Elongation of the thread bars, g1y, on free length at measured maximum force Fru.
— Measured maximum force Fru.

— Location and mode of failure.

— Examination of components after dismantling, photographic documentation, comments. Any unusual
deformations of anchorage components after the end of the test should be recorded. If measurements
of deformations are made, they shall have resolution lower or equal than 0.01 mm.

Where

Al i, MM, Displacement between anchorage components, see Figure D.4.1
AS.iiiienann. MM, Displacement between thread bar and coupler or anchorage, see
Figure D.4.1
Fru.. KN .o, Maximum force in static load test
ETU vevererererennns Wi, Elongation of thread bar at maximum load in static load test.
Before loading After loading
7 7

Figure D.4.1 Displacements during testing — Schematic example
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ANNEX E FATIGUE TEST

E.1 Specimen

The specimen corresponds to Clause D.1 without stressing jack. At least at one end of the specimen
anchorage assembly shall be assembled according to the MPII, using all components necessary for
anchoring the thread bar. If both ends of the specimen have such anchorage details as specified above,
the specimen may count as two tests, see Figure E.2.1. For the coupling assembly this applies analogously,
see Figure E.2.1.

E.2 Test procedure
The specimen shall be mounted in the test rig or testing machine, see Figure E.2.1.

The test shall be performed at a constant load frequency of not more than 30 Hz, generated by the test rig
and with a constant upper force, Fmax, of:

— 65 % of the reference tensile strength of the thread bar in steel, see Equation E.2.1.

— 65 % of the reference maximum force of the thread bar in prestressing steel, see Equation E.2.2.

Frax = 0.65 - R”"%'O%W Equation E.2.1
Fmax = 0.65 - Fm, ref Equation E.2.2

Stress range, 2 - ca, shall be maintained constant throughout the test for 2 million cycles. See Figure E.2.2
for force in fatigue test. On its free length, the specimen shall be without duct and filling material.

NOTE The test may be performed with higher upper force, reference is the upper force in
the paragraph above.

The displacements are measured during fatigue loading.
The specimen shall be tested in such a way that secondary oscillations are precluded.
Stress shall be calculated with the reference cross-sectional area of thread bar, Ss, ref OF Sy, rer.

>1000 >1000

Force of
test rig

Reaction force

Thread bar Thread bar
$ Coupler
Testrig Anchor plate

7
Y

e ]

. . Testrig
Loading device
of test rig
Support plate Support plate
of test rig of test rig
Dimensions in mm
Figure E.2.1 Fatigue test — Schematic example with two anchorages and

one coupling assembly
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R - S
Fmax = 0.65 - m, ref s, ref

1000 - F¢ A 1 000
R, ref * S, ref 0.65 Frmax = 0.65 - Fry, et
Ft
I:m, ref
2:0y4° Sy ref
1000
O —
Time
Figure E.2.2 Force in fatigue test — Schematic
Where

Al i, MM, Displacement between anchorage components, see Figure D.4.1
AS..viiiiennnnn. (1010 PO Displacement between thread bar and coupler or anchorage, see

Figure D.4.1
Rm, ref veveeee.. MPa........ccccceeen. Reference tensile strength of thread bar in steel, see Clause 1.1.1.2
Ss, refueeeennnn MM2..eeiiieeees Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2
Ffoeeiineen, KN . Force in fatigue test
Fmax..coeeeeee... ) [ Upper force in fatigue test
Sy, referenennnnns MM2...ieeieeeee, Reference cross-sectional area of thread bar in prestressing steel, see

Clause 1.1.1.4
Fm, ref oveeenns KN oo, Reference maximum force of thread bar in prestressing steel, see

Clause 1.1.1.4
2 -Ca.nn. MPa....cccccoevveees Stress range in fatigue test, i.e., two times the stress amplitude.

E.3 Stabilisation criteria
The following stabilisation criteria® apply:

— The displacements between anchorage components, between thread bar and coupler, and between
thread bar and anchorage components shall stabilise during the test.

— No fatigue failure in anchorage components and coupler shall occur.

— The specimen shall sustain a fatigue loading of 2 million (2 - 10%) load cycles at the stress range of
2 - Ca.

Stress shall be calculated with the reference cross-sectional area of thread bar, Ss, ref Or Sy, ref.
Where

Ss,refeeeiinnnn.. mm2........ccceeeeeee, Reference cross-sectional area of thread bar in steel, see Clause 1.1.1.2

Sy, referrennnnnns mm2......cccoevieen. Reference cross-sectional area of thread bar in prestressing steel, see
Clause 1.1.1.4

2-GCa.eenee. MPa........ooviinen Stress range in fatigue test, i.e., two times the stress amplitude.

E.4 Measurements and observations
The following measurements and observations shall be made and recorded:

6 Stabilisation criteria in fatigue test originate from EAD 160004-00-0301.
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Determination of actual material characteristics of tested components.
Checking of the components for materials, machining, geometry, hardness, et cetera.

Displacement between thread bar and individual anchorage and coupler components as well as
between the anchorage components, dependent on load and on humber of load cycles, see Ar and As
in Figure D.4.1.

Examination of anchorage and coupler components and thread bar after test with respect to fatigue
damage and deformation.

Number of load cycles attained.

Fracture location of thread bar or component that has failed by fatigue, as a function of the number of
load cycles.

Examination of components after dismantling, photographic documentation, comments.

Where
Al i MM Displacement between anchorage components, see Figure D.4.1
AS.......... MM, Displacement between thread bar and coupler or anchorage, see

Figure D.4.1.
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ANNEX F LOAD TRANSFER TEST

F.1 Specimen
The specimen is schematically shown in Figure F.4.1.

Table F.1.1 Parameter of specimens for load transfer test

Parameter not specified in the

Parameter Parameter specified in MPII MPI|

The components of the Kit for rock and soil anchor shall be used, see
Anchorage components

Clause 1.1.

Shape and dimensions as Shape and dimensions shall be

Void pe and o according to the steel tube, see
specified in the MPII.
Clause 1.1.2.
The component of the Kit for rock The Kit for rock and soil anchor is
Bursting reinforcement and soil anchor shall be used, see without bursting reinforcement,
Clause 1.1.2. see Clause 1.1.2.

Auxiliary reinforcement As specified in Clause F.1.

The Kit for rock and soil anchor is
As specified in the MPIL. without bursting reinforcement,
see Clause 1.1.2.

Combined bursting and
auxiliary reinforcement

Concrete compressive strength
C20/25 shall be applied.

Reference concrete

compressive strength, fem, o fem, 0 @according to the MPII.

A square specimen with a = b shall
be used. Pre-tests shall be carried
out in accordance with Annex F.
Once maximum force Fu given by
Centre distances in x- and Dimensions a and b shall be Equation F.2.1, Equation F.2.2,
y-direction according to the MPII. Equation F.2.3, or Equation F.2.4
and stabilisation criteria given by
clause F.3 are met, the side length
of the tested specimen shall be
taken as dimension a.

The test specimens shall be a concrete prism. Their concrete cross section, Ac = a - b, corresponding to
the minimum centre distances, their shape and dimensions of the void, and their reference concrete
strength shall be taken from Table F.1.1. The specimens shall contain those anchorage components and
bursting reinforcement that will be embedded in the structural concrete. Components and reinforcement
shall be arranged as given in Table F.1.1.

The height h of specimens shall be:

— At least twice the longer of the two side lengths a or b. See Figure F.4.2, showing a specimen of that
proportions.

And

— The height of the lower part of the specimen, i.e., part with auxiliary reinforcement reinforced shall be at
least 0.5-h. See Figure F.4.1, showing a specimen with bursting reinforcement and auxiliary
reinforcement.

Reinforcement shall be placed as bursting reinforcement and auxiliary reinforcement:

— For Kit for rock and soil anchor with bursting reinforcement, amount and configuration of the bursting
reinforcement shall be as given in Table F.1.1. The part of the specimens with the anchorage
components shall contain the bursting reinforcement.

— Auxiliary reinforcement comprises longitudinal reinforcement and transverse stirrups reinforcement:

© EOTA



European Assessment Document - EAD 160015-00-0102 68/85

— Longitudinal reinforcement shall be bars with a total cross-sectional area of < 0.003 - Ac.

— Transverse reinforcement shall be stirrups, uniformly distributed along the height of specimens, with
< 50 kg steel/(m? concrete).

— The 50 kg/m? stirrups, uniformly distributed along the height of specimens, shall be placed over the
entire height of the specimen.

— If specified according to Table F.1.1, auxiliary reinforcement shall be combined with bursting
reinforcement. For combined reinforcement, only the reinforcement beyond 50 kg/m?® shall be
considered as bursting reinforcement. If not specified as combined reinforcement, bursting
reinforcement and auxiliary reinforcement shall be placed as two independent reinforcements.

— For Kit for rock and soil anchor without bursting reinforcement, only the auxiliary reinforcement shall be
placed in the specimen.

The concrete cover to the reinforcement shall be 10 mm, see Figure F.4.1.

The concrete of the test specimens shall be according to Table F.1.1. The composition of the concrete used
for the load transfer test specimens shall be given in the test report. The test specimens should be
concreted normally in a horizontal position. After casting the specimens shall be de-moulded after one day
and then moist-cured by covering until testing. The test cylinders or cubes cast for determination of
compressive strength of concrete shall be cured the same way.

For extended applications, minimum centre spacing of anchorage in x- and y-directions, x and y, and
minimum edge spacing can be derived from the tested dimensions a and b. Without specific testing
Equation F.1.1, Equation F.1.2, Equation F.1.3, Equation F.1.4, and Equation F.1.5 shall be applied.

Derived centre spacings shall conform to Equation F.1.1 and Equation F.1.2.

x>0.85-a Equation F.1.1

y>0.85-b Equation F.1.2

With derived centre spacings Equation F.1.3 shall be met. I.e., reduction of centre distance in one direction
requires to increase centre distance in the other direction.

Ac=x-y=a-b Equation F.1.3

Edge distances shall be calculated with centre spacings in x- and y-direction by Equation F.1.4 and
Equation F.1.5.

X .

ex=5- 10mm+c Equation F.1.4

ey = )2[ -10mm+c Equation F.1.5
Where

"g} .............. MM Side lengths of test specimen

;} .............. MM, Minimum specified centre spacing in x- and y-direction

Ac.coiriiinnnn, MM? .., Gross cross-sectional concrete area of specimen

e"} ............. MM, Edge distance in x- and y-direction respectively

€y

Coverrerenneeen MM Concrete cover of reinforcement

fem, 0vvveeeenne MPa........ccooenine Reference concrete compressive strength for load transfer test, see

Table F.1.1
o D MM, Height of specimen.
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F.2 Test procedure

The specimen shall be mounted in a calibrated test rig or testing machine. The load shall be applied to the
specimen using the anchorage components.

Loading for thread bar in steel

The load shall be increased in steps, see Figure F.2.1, 0.12 - Rm,ref - Ss,ref, 0.2 - Rm, ref - Ss, ref,
04. Rm, ref - Ss, ref, 0.6 - Rm, ref - Ss, ref, and 0.8 - Rm, ref * Ss, ref. After attaining the load 0.8 - Rm, ref - Ss, ref, at
least ten, i.e., m > 10, load cycles shall be performed with a force range of 0.8 - Rm,ref - Ss, ret and
0.12 - Rm, ref - Ss, ref being the upper and the lower load respectively.

Loading for thread bar in prestressing steel

The load shall be increased in steps, see Figure F.2.1, 0.12 - Fm,ref, 0.2 - Fm, ref, 0.4 - Fm, ref, 0.6 - Fm, ref,
and 0.8 - Fm, rer. After attaining the load 0.8 - Fm,rer, at least ten, i.e., m> 10, load cycles shall be
performed with a force range of 0.8 - Fm,rer and 0.12 - Fm, rer being the upper and the lower load
respectively.

The load cycle shall be performed force controlled and comprises:

Steadily increase force from lower load to upper load. Time to increase force from lower load to upper
load shall be at least 1 minute.

Holding upper load constant as long as required to inspect the specimen and perform measurements.

Steadily decrease force from upper load to lower load. Time to decrease force from upper load shall be
at least 1 minute.

Holding lower load constant as long as required to inspect the specimen and perform measurements.

The necessary number of load cycles depends upon stabilisation of strain readings and crack widths. See
Clause F.3 for stabilisation criteria. Following cyclic loading, the specimen shall be loaded continuously to
failure. The test may be terminated without failure at a force exceeding:

For specimen with bursting reinforcement as by Equation F.2.1 — Thread bar in steel.

Rm, ref * Ss, ref ) 1:Cm, e
1 OOO fcm' 0

For specimen without bursting reinforcement as by Equation F.2.2 — Thread bar in steel.

Rm, ref * Ss, ref . fcm,e
1 000 fcm’ 0

Fuos>13- Equation F.2.2

For specimen with bursting reinforcement as by Equation F.2.3 — Thread bar in prestressing steel.

fcm, e

Fubry2 1.1 Fmref - Equation F.2.3

fcm, 0

For specimen without bursting reinforcement as by Equation F.2.4 — Thread bar in prestressing steel.

fcm, e

Fu0y2 1.3 Fm ref- Equation F.2.4

fcm, 0
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F > 10 cycles
Fm. ref A ‘ ‘
or
1t cycle mth cycle
1000-F Y Y
Rm, ref * Ss. ref

To failure

0.8 - 5 7 9

0.6 - 4

04 - 3

02 - 2
0.12 1 6 8

Figure F.2.1 Loading sequence in load transfer test

During cyclic loading, measurement shall be taken as numbered in Figure F.2.1, i.e., 1, 2, ... to n. At the
upper and the lower loads of several cycles, the measurements shall permit to decide whether stabilisation
of strains and crack widths is being attained, see Clause F.3.

Equivalent to Figure F.2.1, the measurement at 1 to 4 may be taken at different load levels than indicated
in Figure F.2.1. Measurement shall be performed at least at 3 load levels.

At the final test to failure, the mean compressive strength of concrete? of specimen shall be as by
Equation F.2.5.

fem, e < fem, 0 + 3 MPa Equation F.2.5
Where

Fo KN oo, Force in load transfer test

Fubrs ... KN oo, Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in steel

Fu0,5.cceeenens KN oo, Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in steel

Fubry ... KN oo, Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in prestressing steel

Fuoy. . KN oo, Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in prestressing steel

Rm, refeeeerenn. MPa.....coooe . Reference tensile strength of thread bar in steel, see Clause 1.1.1.2

Ss referennnnnnns MM2..ieeieeeee, Reference cross-sectional area of thread bar in steel, see
Clause 1.1.1.2

Fm,ref vveeennn. KN . Reference maximum force of thread bar in prestressing steel, see
Clause 1.1.1.4

fem, e vvveeenennn. MPa....oooeea. Concrete compressive strength at time of end of load transfer test

fem, 0vvveeeenne MPa........ooviinen Reference concrete compressive strength for load transfer test, see
Table F.1.1

11 PO et T T T Number of load cycles

[ DO et TT T T T Number of readings for measurements.

" The criterion regarding compressive strength of concrete originates from EAD 160004-00-0301.
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F.3 Stabilisation criteria

Crack widths® w shall be:

— Upon first attainment of upper load, Wmax < 0.15 mm
— Upon last attainment of lower load, Wmax < 0.15 mm

— Upon last attainment of upper load, Wmax < 0.25 mm.

Crack widths shall be considered to have stabilised, either if their width under upper load conforms to
Equation F.3.1 or crack width does not exceed 0.10 mm throughout the test.

W, — Wpg < % - (Wp.g —Ws), m =10 Equation F.3.1

Longitudinal and transverse strains® can be considered to have stabilised if the increase of strain under the
upper load conforms to Equation F.3.2.

€n-&ng < % (en-8 — €5), m = 10 Equation F.3.2

See Figure F.4.3 and Figure F.4.4 for details on how to assess stabilisation criteria.

Stabilisation criteria shall be assessed for all cracks and for all strain measurement gauges placed on the
specimen.

Where
Wi MM, Crack width
Wmaxeeeeeeeesss MM, Maximum crack width
Wsg
Whag( eeeeeeens MM, Crack width, measured at specific load cycles.
Wh
€5
ENB[ vererennns MM/M...oooiinnee. Strain, measured at specific load cycles.
€n
1) PO et TTTT U TP Number of load cycles
[ D T T TP Number of readings for measurements.

F.4 Measurements and observations

The following measurements and observations shall be made and recorded:

— Determination of actual material characteristics of tested components.

— Checking of the components for materials, machining, geometry, hardness, et cetera.

— Longitudinal and transverse concrete strains on at least two side faces of the specimen in the region of
maximum bursting effect under the upper and lower load, dependent on number of load cycles.
Longitudinal and transverse concrete strains and crack width and propagation shall also be recorded at
readings 1, 2, and 3 indicated in Figure F.2.1.

— Formation, width, and propagation of cracks on the side faces of the specimen, as mentioned above.

— Visual inspection and/or measurement of deformation of anchorage components in contact with
concrete. Any unusual or excessive deformation, such as large permanent deformations, shall be
reported in the test report, and such actual deformation may be measured.

— Location and mode of failure.
— Measured maximum force Fu, br, s, Fu,0,s, Fu, br,y, OF Fu 0,y

— Concrete compressive strength at time of end of load transfer test, fem, e.

8 The criteria regarding crack width and stabilisation of crack width and strain originate from EAD 160004-00-0301.

© EOTA



European Assessment Document - EAD 160015-00-0102 72/85

— Examination of components and specimen after testing, photographic documentation, comments.
Where

Fubr,s e KN oo Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in steel

Fuo s . KN .o Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in steel

Fubry oooeeeen. KN oo Maximum force in load transfer test for specimen with bursting
reinforcement for thread bar in prestressing steel

Fuoy. e KN oo Maximum force in load transfer test for specimen without bursting
reinforcement for thread bar in prestressing steel.

F
Bursting reinforcement 4} Anchorage components

l ]

Auxiliary reinforcement

Al

!
\
\
\
|
ol \
i
\
|
\

i | 7J

Void ——

Auxiliary reinforcement

Dimensions in mm

Figure F.4.1 Specimen for load transfer test — Schematic
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Forb>a
Gauges for strain measurements shall be placed in the middle of the section, indicated as = b.
Gauge length for strain measurement=0.6 upto 0.8 - b

Figure F.4.2 Load transfer test — Measurements on at least 2 side faces
— Schematic
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Where

€7
€9

€n-8 >

€n-6
€n-4
€n-2

€n J
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Figure F.4.3 Assessment of crack width stabilisation
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Figure F.4.4 Assessment of strain stabilisation
....... mm/m.................... Strain, measured at specific readings, see Clause F.3.
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W5 )

W7

Wo

Wn-g L (101 1 A Crack width, measured at specific readings.

Whn-6

Whn-4

Wh-2

Wn J

z} ............... MM, Side lengths of test specimen

€ i MM/M.....ooviinnee. Strain

€l rrerereennnns MM/M.eiiiiieeee Strain, measured perpendicular to loading direction — transversal strain
EVrrrererennnns MM/M.....ooviinnee. Strain, measured parallel to loading direction — longitudinal strain
Churrrrrrreeennnnns MM, Concrete cover of reinforcement

ex} ............. MM, Edge distance in x- and y-direction respectively

€y

Forriie, KN ..o, Force in load transfer test

fem, eveveeeennnn. MPa........ccccceeen. Concrete compressive strength at time of end of load transfer test
[ PR MM, Height of specimen

10 TR e ——— Number of load cycles

[ [ e ——— Number of readings for measurements

Woaiiieeeeeenn MM, Crack width.
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ANNEX G EXTRACTION

G.1 Equipment
The following equipment is used for the extraction;

— Glass extraction apparatus comprising a 500 ml boiling flask, reflux condenser with aspirator, thistle
tube, and heating tube, see Figure G.1.1. The boiling energy is supplied along the heating tube.

— Beakers
— Filter with filter paper
— Laboratory equipment for stirring and pre-heating

— Fume cupboard.

Reflux condenser

Thistle tube

Boiling flask,
500 ml

Heating tube

Boiling
Heat
source

Figure G.1.1 Glass extraction apparatus

G.2 Agents
The following agents shall be used for the extraction:

— Toluene
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— Anhydrous ethyl alcohol or anhydrous ethyl alcohol denatured by addition of not more than 5 % methyl
alcohol

— Acetone

— Distilled water.

G.3 Extraction procedure
Perform the extraction under a fume cupboard.

Weigh 40 g of test material to the nearest 0.1 g into a 250 ml beaker and heat to (60 + 5) °C. Heat 80 ml of
toluene to the same temperature and add it slowly to the test sample, stir continuously until completely
dissolved. Transfer the solution to the extraction apparatus and rinse the beaker twice with 15 ml of toluene,
brought to approximately 60 °C. Without allowing the mixture to cool in the extractor, add 25 ml of alcohol
and 15 ml of acetone, pre-heated to about 40 °C.

NOTE 1 Perform two successive one-hour extractions for products with a kinematic viscosity
greater than 110 mm?/s at 50 °C.

Boil the mixture vigorously for two minutes. Turn off the heat source. Once the boiling has stopped, add
125 ml of distilled water. Boil again for one hour.

Allow to cool and rest to obtain the separation of two phases. Remove the lower layer and filter, if necessary,
on filter paper to obtain the aqueous extract.

NOTE 2 A certain amount of alcohol and acetone remains dissolved in the hydrocarbon
phase.

The volume of the aqueous extract obtained is counted as 160 ml.
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ANNEX H NUMBER OF TESTS

Table H.1, Table H.2, Table H.3, and Table H.4 rely on the concept of series. This concept presumes a
series of sizes of thread bars and other components, where within each series there are similarities among
others in terms of:

— Material

— Grade of material, strength of concrete

— Geometry

— The same method of anchoring the thread bar.

Untested sizes shall be assessed based on affinity of the components. Criteria among others for affinity
are:

— Dimensions follow sizes in a steady progression.
— Properties of lager sizes are also applicable to smaller sizes.
— Properties are interpolated between sizes.

Table H.1 Number of tests for resistance to static load, resistance to fatigue, and load transfer

to the structure

Number of tests

Reference diameter

Test method

SInEl Medium Largest
Resistance to static load, anchorage and coupling assembly, 2 1 2
including measurement of displacements
Resistance to fatigue, anchorage and coupling assembly 1 1 2
Load transfer to the structure, anchorage, for concrete grade 1D 1D 21)
C20/25
Load transfer to the structure, anchorage, for one concrete grade 1 1 2
according to the MPII
Coupler dimensions 3 3 3
1 These tests shall be omitted if the MPII explicitly excludes concrete grades other than those specified

in the MPII.
Table H.2 Number of tests for the thread bar in steel

Number of tests

Characteristics Reference diameter

Smallest Small Medium Largest

Mass per metre, cross-sectional area, surface
geometry 9 9 9 9
3 heats V) per reference diameter, 3 tests each

Strength properties

3 heats D per reference diameter, 10 tests each 30 30 30 30
Modulus of elasticity _ 3 3 3 3
3 heats? per reference diameter, 1 test each

Resistance to fatigue 2 5 5 5 5
Bond characteristics in pull-out test 5 5 5 5

range.

1) Heat of steel is metal produced by a single cycle of a melting process.
2 Number of tests for static and quasi static actions. For actions with fatigue loading two further heats
with 5 tests each shall be tested. These tests may be spread across the finite and high cycle fatigue
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Sizes out of a series of sizes of one kit are interpreted as follows:
— “Smallest” The smallest size in one series

— “Small’ The largest in the lower third of sizes in one series
— “Medium” In middle third of sizes in one series

— “Largest” The largest size in one series.

Table H.3 Number of tests for the thread bar in prestressing steel

Number of tests

Characteristics Reference diameter

Small Y Medium ¥ Largest?

Number of tests is 2 heats 2, split in 4 units of
products, and 2 specimens are taken from each
unit of product.

Mass per metre,
Cross-sectional area,
Surface geometry,
Core diameter 3

16 16 16

Strength characteristics,
Elongation at maximum force, 16 16 16
Constriction at break 4

Modulus of elasticity 4
— 2heats? 4 4 4
— 2 specimens taken from each heat

Resistance to fatigue %
— 2heats? 4 4 4
— 2 specimens taken from each heat

Stress relaxation
— 2heats? 2 2 2
— 1 specimen taken from each heat

Stress corrosion resistance

— 2 heats?

— ltestseries, i.e., 6 specimens, taken from each
heat

12 — _

1 From the given reference diameters, see e.g., Table 1.1.1.3.1, the extreme sizes shall be subjected
to testing, e.g., 17.5 mm and 47 mm. If the span of reference diameters exceeds 15 mm, the
reference diameters selected for testing are e.g., 17.5 mm, 32 mm, and 47 mm.

2 Heat of steel is metal produced by a single cycle of a melting process.

3) Mass per metre, Cross-sectional area, Surface geometry, and Core diameter can be tested with one
specimen.

4 Strength characteristics, Elongation at maximum force, Constriction at break, and Modulus of
elasticity can be tested in one combined test.

% Number of tests for static and quasi static actions. For actions with fatigue loading three further
specimens per heat shall be tested. These tests may be spread across the finite and high cycle
fatigue range.
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Table H.4 Number of tests for the heat shrinking sleeve

Characteristics

80/85

Number of tests

Size of heat shrinking sleeve

Smallest

Largest

Thickness after shrinking 1 each size ¥
Mass per unit area of adhesive 2 each sizeV
Tensile strength 5 5
Elongation at break 5 5
3 — ambient 3 — ambient
Peel strength layer to layer 3= Tmax 3~ Tmax
g 4 4 Small? size instead of | Large ? size instead of
smallest largest
3 — ambient 3 — ambient
Peel strength to steel surface 3 = Tmax 3~ Tmax
g Small 2 size instead of | Large ? size instead of
smallest largest
Thermal ageing resistance
: 5 —initial 5 —initial
Tensile strength,
Elongation atgbreak 570 days 5 - 70 days
5—-100 days 5-100 days
3 —initial 3 —initial
Peel strength layer to layer 3720 days 3 —70 days
3 -100 days 3 - 100 days
Small? size instead of | Large ? size instead of
smallest largest
3 — initial 3 —initial
Peel strength to steel surface 370 days 370 days
3 -100 days 3 - 100 days
Small 2 size instead of | Large ? size instead of
smallest largest
3 — ambient 3— ambient
or or
Indentation resistance 3 — Tmax 3 — Tmax
Small 2 size instead of | Large ? size instead of
smallest largest
1 1
Impact resistance Small? size instead of | Large? size instead of
smallest largest
Saponification value
Microbiological resistance
Tensile strength, 5 —initial 5 —initial
Elongation at break 5 — 6 months 5 — 6 months
3 — initial 3 —initial
Peel strength to steel surface 3— 6 months 3~ 6 months
Small 2 size instead of | Large ? size instead of
smallest largest
Water absorption 2 2
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Number of tests

Characteristics Size of heat shrinking sleeve

Smallest Largest

Softening point of adhesive

Oxygen stability of adhesive

Resistance to salt spray of adhesive

R IN(FF|DN

Content of aggressive components of adhesive

D Number of sizes of heat shrinking sleeve.
2 Small and large refer to smallest and largest sizes suitable for a tube with external diameter of
100 mm.
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ANNEX | ESSENTIAL CHARACTERISTICS FOR THE INTENDED USES

.1 Thread bar in steel

The essential characteristics relevant for the categories of intended use are listed in Table 1.1.1. Categories
of intended use are according to Table 1.2.1.1:

- Column@n Table I.1.1 Rock and soil anchor for temporary use

- Cqumq: )n Table 1.1.1 Rock and soil anchor for temporary use with extended working life
- Columr_\(: Jn Table 1.1.1 Rock and soil anchor for permanent use.

Table 1.1.1 Essential characteristics for the categqries of intended lise — Thread bar |n steel

Product and categnry of intended us<e

Basic requirement for construction works 1: Mechanical resistance and stability

1 Resistance to static load + + +
2 Resistance to fatigue + + +
3 Load transfer to the structure + + +

Corrosion protection of temporary rock

4 and soil anchor * o o
Corrosion protection of temporary rock
5 and soil anchor with extended working — + —

life

Corrosion protection of permanent rock
and soil anchor

Transition anchorage to free length —

! Tightness — — +
8 Crack width in inner grout — — +
9 Mass per metre — Thread bar in steel + + +

10 Mass per metre — Thread bar in
prestressing steel

11 | Bond strength — Thread bar in steel + + +

12 Surface geometry — Thread bar in
prestressing steel

13 Strength characteristics — Thread bar

; + + +
in steel

14 Strength characteristics — Thread bar o L L
in prestressing steel

15 Modulus of elasticity — Thread bar in + + +
steel

16 Modulus of elasticity — Thread bar in o L L
prestressing steel

17 Elongation at maximum force — Thread + + +

bar in steel
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Product and category of intended use

18 Elongation at maximum force — Thread
bar in prestressing steel

19 Constriction at break — Thread bar in
prestressing steel

20 Stress relaxation — Thread bar in
prestressing steel

21 Stress corrosion resistance — Thread
bar in prestressing steel

Key
o Essential characteristic relevant for the intended use
—_———— Essential characteristic not relevant for the intended use
Do, Line numbers and essential characteristics correspond to Table 2.1.1.

.2 Thread bar in prestressing steel

The essential characteristics relevant for the categories of intended use are listed in Table I.2.1. Categories
of intended use are according to Table 1.2.1.1:

- Column@n Table 1.2.1 Rock and soil anchor for temporary use

- Columq: Jn Table 1.2.1 Rock and soil anchor for temporary use with extended working life
- Columr_\(: Jn Table 1.2.1 Rock and soil anchor for permanent use.

Table 1.2.1 Essential characteristics for the cat¢gories of intended use — Thread bar in

prestressing steel

Product and category of intended use

Essential characteristic ¥

1 2 3
Basic requirement for construction works 1: Mechanical resistance and stability

1 Resistance to static load + +
2 Resistance to fatigue + +
3 Load transfer to the structure + +
4 Corrosion protection of temporary rock + .

and soil anchor

Corrosion protection of temporary rock
5 and soil anchor with extended working — +

life
6 Corrosion protection of permanent rock o .

and soil anchor
7 Transition anchorage to free length — o .

Tightness
8 Crack width in inner grout — —
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Product and category of intended use

9 Mass per metre — Thread bar in steel — — —

10 Mass per metre — Thread bar in + + +
prestressing steel

11 Bond strength — Thread bar in steel — — —

12 Surface geometry — Thread bar in + + .
prestressing steel

13 | strength characteristics — Thread bar
in steel T T T

14 | strength characteristics — Thread bar N N .
in prestressing steel

15 Modulus of elasticity — Thread bar in L L L
steel

16 Modulus of elasticity — Thread bar in + + +
prestressing steel

17| Elongation at maximum force — Thread B B B
bar in steel

18 Elongation at maximum force — Thread + + +
bar in prestressing steel

19 Constriction at break — Thread bar in + + +
prestressing steel

20 Stress relaxation — Thread bar in + + +
prestressing steel

21 Stress corrosion resistance — Thread + + +
bar in prestressing steel

Key
o, Essential characteristic relevant for the intended use
— Essential characteristic not relevant for the intended use
Do Line numbers and essential characteristics correspond to Table 2.1.1.

© EOTA



European Assessment Document - EAD 160015-00-0102 85/85

ANNEXJ CONTENTS OF TEST REPORT

Testing of the Kit for rock and soil anchor shall be documented with test reports that should be prepared in
accordance with the general principles of EN ISO/IEC 17025 and include at least the following specific
information:

— Detailed description of all components of the Kit for rock and soil anchor.

— Certificates of all relevant materials to confirm conformity with respective specifications. Actual
characteristics of components (mechanical, chemical, metallurgical, geometrical, etc. as relevant) at
time of testing and source of manufacture. These include in particular thread bar, anchorage and coupler
components, and corrosion protection components (internal grout, cement grout, corrugated plastic
sheathing, etc.) and ancillary components used in testing.

— Certificates of equipment and test machine calibration.

— Description and drawing of test specimen with actual dimensions.

— Description and drawing of test set-up and measuring equipment including calibration certificate.
— Reference to relevant clause of the EAD.

— Actual ambient temperature, where relevant.

— Record of all measurements and observations.

— Photographs of test specimen prior, during, and after testing.

— Any other information specified in the test procedures.

— Statement of any unexpected or unusual behaviour / observation of components during testing.
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