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General Part

Technical Assessment Body issuing the Deutsches Institut flir Bautechnik

European Technical Assessment:

Trade name of the construction product POWERS PURE 150-PRO injection resin with
anchor rod for concrete

Product family Bonded anchor for diamond coring for use in

to which the construction product belongs uncracked concrete

Manufacturer Powers Fasteners Europe

Stanley Black&Decker Deutschland GmbH
Black-&-Decker Str. 40
65510 Idstein

DEUTSCHLAND
Manufacturing plant Powers Fasteners Europe BV Factory 2, Germany
This European Technical Assessment 27 pages including 3 annexes which form an integral part
contains of this assessment
This European Technical Assessment is Guideline for European technical approval of "Metal
issued in accordance with Regulation (EU) anchors for use in concrete", ETAG 001 Part 5: "Bonded
No 305/2011, on the basis of anchors", April 2013,

used as European Assessment Document (EAD)
according to Article 66 Paragraph 3 of Regulation (EU)
No 305/2011.
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The European Technical Assessment is issued by the Technical Assessment Body in its official language.
Translations of this European Technical Assessment in other languages shall fully correspond to the
original issued document and shall be identified as such.

Communication of this European Technical Assessment, including transmission by electronic means,
shall be in full. However, partial reproduction may only be made with the written consent of the issuing
Technical Assessment Body. Any partial reproduction has to be identified as such.

This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in
particular pursuant to information by the Commission according to Article 25 Paragraph 3 of Regulation
(EU) No 305/2011.
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Specific Part

1

3.1

3.2

3.3

3.4

3.5

3.6

Z726270.15

Technical description of the product

The "POWERS PURE150-PRO Injection resin with anchor rod for concrete" is a bonded anchor
consisting of a cartridge with injection mortar POWERS PURE150-PRO and a steel element.
The steel element consists of a commercial threaded rod with washer and hexagon nut in the
range of M10 to M24 or reinforcing bar in the range of diameter 10 to 25 mm or threaded
sleeves with internal thread of sizes M8 to M16.

The steel element is placed into a drilled hole filled with injection mortar and is anchored via the
bond between metal part, injection mortar and concrete.

The product description is given in Annex A.

Specification of the intended use in accordance with the applicable European
Assessment Document

The performances given in Section 3 are only valid if the anchor is used in compliance with the
specifications and conditions given in Annex B.

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

Performance of the product and references to the methods used for its assessment

Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic resistance for design according to TR 029 | See Annex C1to C 6

Characteristic resistance for design according to | See Annex C 7to C 12
CEN/TS 1992-4:2009

Displacements under tension and shear loads See Annex C 13to C 15

Safety in case of fire (BWR 2)

Essential characteristic Performance

Reaction to fire Anchorages satisfy requirements for
Class A1

Resistance to fire No performance determined (NPD)

Hygiene, health and the environment (BWR 3)
Not applicable.
Safety in use (BWR 4)

The essential characteristics regarding Safety in use are included under the Basic Works
Requirement Mechanical resistance and stability.

Protection against noise (BWR 5)
Not applicable.

Energy economy and heat retention (BWR 6)
Not applicable.

8.06.01-47/15
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3.7 Sustainable use of natural resources (BWR 7)
The sustainable use of natural resources was not investigated.

3.8 General aspects

The verification of durability is part of testing the essential characteristics. Durability is only
ensured if the specifications of intended use according to Annex B are taken into account.

4 Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

According to Decision of the Commission of 24 June 1996 (96/582/EC) (OJ L 254 of 08.10.96
p. 62-65), the system of assessment and verification of constancy of performance (see Annex V
and Article 65 Paragraph 2 to Regulation (EU) No 305/2011) given in the following table applies.

Product Intended use Level or class | System

Metal anchors for use in For fixing and/or supporting
concrete (heavy-dut concrete structural elements or . 1
type) y-auy heavy units such as cladding and

suspended ceilings

5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable European Assessment Document

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited at Deutsches Institut fir Bautechnik.

Issued in Berlin on 23 April 2015 by Deutsches Institut fir Bautechnik

Andreas Kummerow beglaubigt:
p.p. Head of Department Baderschneider
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Threaded rod M10, M12, M16, M20 and M24 with washer and nut
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POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex A1

Product description
Product (Steel) and Installation
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Cartridge: PURE150-PRO

385 ml, 585 ml and 1400 ml injection mortar cartridge (Type: “side-by-side”)

I\

Imprint: POWERS PURE150-PRO,
processing notes, charge-code, shelf life,

— hazard-code, curing- and processing time Component A:
] (depending on the temperature), with as well Injection mortar
[ ] as without travel scale e

il

Component B:
—1 Hardener

Sealing /
Screw cap

Static mixing nozzle

e
EESHESEESEE [ -
—
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex A2

Product description
Product (Injection mortar)
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Table A1: Materials (Threaded rod)
1
3 2
Part | Designation Material

EN ISO 1461:2009

Steel, zinc plated 2 5 ym acc. EN ISO 4042:1999 or Steel, hot-dip galvanised 2 40 ym acc.

1 | Threaded rod

Steel acc. EN 10087:1998 or EN 10263:2001
Property class 4.6, 5.8, 8.8 acc. EN 1993-1-8:2005+AC:2009

As > 8% fracture elongation, fu = fup fox = fyo
Steel acc. EN 10087:1998 or EN 10263:2001
Property class 4 (for class 4.6 rod)
2 :ﬁxfasgglg;;-zmz Property class 5 (for class 5.8 rod)
' Property class 8 (for class 8.8 rod)
EN ISO 898-2:2012
Washer
3 | ENISO 7089:2000, EN ISO 7093:2000 Steel, zinc plated
or EN ISO 7094:2000
Stainless steel
Material 1.4401 / 1.4571, EN 10088-1:2005,
1 | Threaded rod Property class 70 EN ISO 3506-1:2009
As > 8% fracture elongation, fu« = Rmmin fyx = Rpo.2.min

Hexagon Nut
EN SO 4032:2012

Material 1.4401 / 1.4571 EN 10088-1:2005,
Property class 70 EN I1SO 3506-2:2009

Washer
3 | ENISO 7089:2000, EN ISO 7093:2000
or EN ISO 7094:2000

Material 1.4401 or 1.4571, EN 10088-1:2005

High corrosion resistance steel

1 Threaded rod

Material 1.4529 / 1.4565, EN 10088-1:2005,
Property class 70 EN 1SO 3506-1:2009

As > 8% fracture elongation, fux = Rmmin fyk = Rpo.2.min

Hexagon Nut
EN SO 4032:2012

Material 1.4529 / 1.4565 EN 10088-1:2005,
Property class 70 EN I1SO 3506-2:2009

Washer
3 | ENISO 7089:2000, EN ISO 7093:2000
or EN ISO 7094:2000

Material 1.4529 / 1.4565 acc. EN 10088-1:2005

Commercial standard rod with:

- Marking of embedment depth

- Materials, dimensions and mechanical properties (Table A1)
- Inspection certificate 3.1 acc. to EN 10204:2004

POWERS PURE150-PRO Injection resin with anchor rod for concrete

Annex A3

Product description
Material (Threaded rod)

226284.15
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Table A2: Material (Reinforcing bar)

\

*  Minimum value of related rip area fr min according to EN 1992-1-1:2009+AC:2010
+ Rip hight of the bar shall be in the range 0,05d<h<0,07d
(d: Nominal diameter oft he rebar, h: Rip hight of the bar)

Reinforcing bar

Rebar according Bars and de-coiled rods class B or C
EN 1992-1-1:2009+AC:2010, Annex C :}k Enfd I:éli((.:;:ordmg to NDP or NCL of EN 1992-1-1/NA:2013
uk = lik & vk

1

Table A3: Material (Internal threaded sleeve)

MM
HIH'H}

Part | Designation Material
Steel, zinc plated = 5 pm acc. EN ISO 4042:1999

Steel, EN 10087:2001 or EN 10263:2001
Property class 5.8, EN 1993-1-8:2005+AC:2009

1 Internal threaded sleeve

Steel screws property class 5.8 or 8.8,
2 | Corresponding steel screw EN ISO 898-1:2013
Zinc plated 2 5 um acc. EN ISO 4042:1999

Stainless steel A4

Material 1.4401 / 1.4404 /1.4571, EN 10088-1: 2005,

e Bt g Property class 70, EN ISO 3506-1:2009

Steel screws property class 50 or 70
2 | Corresponding steel screw EN ISO 3506-1:2009
Stainless steel 1.4401, 1.4404, 1.4571 EN 10088-1:2005

High corrosion resistance steel HCR

Material 1.4529 / 1.4565, EN 10088-1:2005,

i llnemalihcadediSicers Property class 70, EN ISO 3506-1:2009

Steel screws property class 50 or 70 EN ISO 3506-1:2009
2 |[Corresponding steel screw High corrosion resistance steel 1.4529, 1.4565
EN 10088-1:2005

POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex A4

Product description
Material (Reinforcing bar)
Werkstoffe (Internal threaded sleeve)
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Specifications of intended use
Anchorages subject to:

Static and quasi-static loads: Threaded rod M10 to M24, Rebar @10 to @25, Internal threaded rod M8 to
M16.

Base materials:

Reinforced or unreinforced normal weight concrete according to EN 206-1:2000.
Strength classes C20/25 to C50/60 according to EN 206-1:2000.
Non-cracked concrete

Temperature Range:

I: -40°Cto +40 °C (max. long term temperature +24 °C und max. short term temperature +40 °C)
II: -40 °C to +60 °C (max. long term temperature +43 °C und max. short term temperature +60 °C)
lll: - 40 °C to +72 °C (max. long term temperature +43 °C und max. short term temperature +72 °C)

Use conditions (Environmental conditions):

Structures subject to dry internal conditions
(zinc coated steel, stainless steel or high corrosion resistant steel).

Structures subject to external atmospheric exposure (including industrial and marine environment) and to
permanently damp internal condition, if no particular aggressive conditions exist
(stainless steel or high corrosion resistant steel).

Structures subject to external atmospheric exposure and to permanently damp internal condition, if other
particular aggressive conditions exist

(high corrosion resistant steel).

Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone of
seawater, chloride atmosphere of indoor swimming pools or atmosphere with extreme chemical pollution

(e.g. in desulphurization plants or road tunnels where de-icing materials are used).

Design:

Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The
position of the anchor is indicated on the design drawings (e. g. position of the anchor relative to
reinforcement or to supports, etc.).

Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete
work.

Anchorages under static or quasi-static actions are designed in accordance with:

- EOTA Technical Report TR 029 "Design of bonded anchors", Edition September 2010 or
- CEN/TS 1992-4:2009

Installation:

Dry or wet concrete

Flooded holes (not sea water)

Hole drilling by diamond drilling

Overhead installation allowed

Anchor installation carried out by appropriately qualified personnel and under the supervision of the person
responsible for technical matters of the site.

POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex B1

Intended Use
Specifications

226284.15 8.06.01-47/15
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Table B1: Installation parameters for threaded rod
Anchor size M10 | M12 | M16 | M 20 |M 24
Nominal drill hole diameter do [mm] = 12 14 18 24 28
Embedment depth and bore Netmin [MM] =] 60 70 80 0 %
hole depth hegmex [nm] =| 200 | 240 | 320 | 400 | 480
Diameter of clearance
hole in the fixture drfmmj <) 12 14 | 2 |
Diameter of steel brush dp [mm] = 14 16 20 26 30
Torque moment Tinst [Nm] 20 40 80 120 160
tﬁx,min [ITIITI] = 0
Thickness of fixture
1ﬁx.max [ITII'T'I] < 1500
Minimum thickness of member Nemin [MM] h;' ;O%Omr?nm hes + 2dg
Minimum spacing Semin [MM] 50 60 80 100 120
Minimum edge distance Crmin [Mm] 50 60 80 100 120
Table B2: Installation parameters for reinforcing bar
Rebar size 10 212 | D14 | @16 | D20 | D24 | & 25
Nominal drill hole diameter do [mMm] = 14 16 18 20 24 28 32
Embedment depth and bore Nefmin [MM] = 60 70 75 80 %0 96 100
HRISlee et max [MM] = 200 240 | 280 | 320 | 400 | 480 | 500
Diameter of steel brush dp [mm] =2 16 18 20 22 26 30 34
Minimum thickness of _ her + 30 mm
member fain (MM} 75 100 mm fer + 2do
Minimum spacing Smin [MmM] 50 60 70 80 100 120 125
Minimum edge distance Crmin [MmM] 50 60 70 80 100 120 125
Table B3: Installation parameters for internal threaded sleeves
Internal thread size M8 | M10 | M12 | M 16
External diameter size [mm] 12 16 20 24
Nominal drill hole diameter do [mm] 14 18 24 28
Embedment depth and bore hole depth her [mm] 80 90 110 150
Diameter of clearance
hole in the fixture & mml| 9 12 14 18
Diameter of steel brush dp [mm] 16 20 26 30
Torque moment Tinst [NM] 10 20 40 80
Minimum thickness of member hmin [Mm] | 110 130 160 210
Minimum spacing Smin [MM] 60 80 100 120
Minimum edge distance Crmin [MmM] 60 80 100 120
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex B2
Intended Use
Installation parameters

226284.15
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Installation

I

Installation Instructions

Solid Material diamond drilling

-

it if

hef

)

min.
10cm

hole.

Please repeat step 2.

Drill a hole to the size and embedment required.
Rinse the drill hole until dear water comes out of the diill

Brush the hole with an appropriate sized wirebrush a minimum of
two times. Start at the rear of the drill hole. If the rear of the dnill
hole cannot be readhed by brush an extension must be usad.

Starting from the rear of the hole, blow the hole dean with
compressed air a minimum of two times, If the rear of the
drill hole cannot be reached an extension must be used.

Brush the hole again with an appropriate sized wirebrush
a minimum of two times. If the rear of the drll hole cannat
be reached by brush an extension must be used.

Pleasa repeat step 5.

Attach a supplied static mixing nozzle to

the cartridge and load the cartridge into the
correct dispensing tool. For every working
interruption longer than the recommended
gel ime (as seen on table setting time) as
well as for new cartridges, a new static mixer
must be used.

Prior to inserting the threaded rod into the
filled hole, the position of the embedment
depth must be marked on the anchor rods
orrebar Insert marked rebar/rod into unfilled
hole 1o check if embedment is reached.

m Prior to dispensing into the anchor hole,

squeeze out a minimum of 10cm until the
mortar shows a consistent colout

A

e.g.
20°C

5
I

10 hours ;

UUNUL

o’\.u
e

@

Fill the cleaned hole approximately two-
thirds with adhesive starting from the rear
of the hole. For all diameters use a piston
plug and extension nozzle. Slowly withdraw
the static mixing nozzle as the hole fills to
avoid creating air pockets. For embedments
larger than 190 mm an extension nozzle
miust be used. Observe gebworking times.

Push the threaded rod or reinforcing bar
into the hole while turning slightly to
ensure positive distribution of the adhesive
until the embedment depth is reached The
rod or rebar should be free of dirt, grease,
oil or other foreign material,

Allow the adhesive to cure to the specfied
time prior to applying any load or torque.
Do not move or load the anchor uniil it is
fully cured.

After full curing, the fixture can be installed.
Make sure the max. torque is not exceeded.
Ensure that the anchor is fully seated at the
bottom of the hole (in case the threaded
rod is not marked) and that excess mortar
is visible at the top of the hole. If these
requirements are not maintained, the
application has to be renewed.

Table B4: Minimum curing time
Concrete Temperatur Gelling working time Minimum curing time in dry Minimum curing time in wet
p g g concrete concrete
=2+5°C 120 min 50h 100 h
= +10°C 90 min 30h 60 h
> +20°C 30 min 10 h 20h
> +30°C 20 min 6h 12h
> +40°C 12 min 4h 8h
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex B3

Intended Use
Installation instructions
Minimum curing time

226284.15
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Steel brush and extension
dp
Table B5: Parameter cleaning and setting tools
Threaded | Internal | Rebar Drill bit Brush diameters Piston plug
threaded nominal minimum
rod AT G dy d, o min denom. (&)
[mm] [mm] [mm] [mm] [mm] [mm]
M10 8 12 14 12,5 -
M12 M8 10 14 16 14,5 -
- 12 16 18 16,5 -
M16 M10 14 18 20 18,5 -
- 16 20 22 20,5 -
M20 M12 20 24 26 245 #24 (22)
M24 M16 - 28 30 28,5 #28 (27)
25 32 34 32,5 #28 (29)
[
-
Hand pump (volume 750 ml) Rec. compressed air tool (min 6 bar)
Drill bit diameter (dg): 12 mm to 20 mm Drill bit diameter (dg): 12 mm to 32 mm
Piston plug for overhead or horizontal installation
Drill bit diameter (dg): 24 mm to 32 mm
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex B4
Intended Use
Cleaning and setting tools

226284.15 8.06.01-47/15
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Performances

(Desian method according to TR 029)

Characteristic values for tension loads in uncracked concrete

Table C1: Characteristic values for tension loads in uncracked concrete
(Design method according to TR 029)
Anchor size threaded rod M10 M12| M16 | M 20 | M24
Steel failure
Characteristic tension resistance Nrks | [kN] See TR029, Chapt_et 5222.Eq. (5.1),
NRk,s— A fux
Stressed cross section As [mm?] 58,0 | 84,3 | 156,7 | 244,8 | 352,5
Combined pullout and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25
Dry and wet concrete | tgy o [ [N/mm?] | 11,0 | 10,0 | 10,0 9,5 9,0
Temperature range |: 40°C/24°C
Flooded bore hole Trkuer | [INfMmM?] | 13,0 | 12,0 | 11,0 11,0 10,0
Dry and wet concrete | tgy e [ [N/MmM?] | 7,0 6,5 6.0 6,0 55
Temperature range |l: 60°C/43°C
Flooded bore hole Trkuer | [NfMM?] | 8.0 7.5 7.0 7.0 6.5
Dry and wet concrete | try e | [NMMm?] | 6.0 6,0 55 5.0 5.0
Temperature range lll: 72°C/43°C
Flooded bore hole Trkuer | [INFMM? | 7,0 7.0 6,5 6,0 6,0
C30/37 1,04
Increasing factor y.
for characteristic bond resistance trxuer g 1,08
C50/60 1,10
Splitting failure
hZZth 1 ,Ghel
Characteristic edge distance cep [mm) 2,0he=h>1,3h 5he— 2h
h=1,3hg 2,4hg
Characteristic spacing Sersp | [Mm] 2°Cersp
Installation safety factor (dry and wet concrete) ¥ 1,0 1,2
Installation safety factor (flooded bore hole) Y2 1.4
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C1

226284.15
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Table C2: Characteristic values for shear loads in uncracked concrete
(Design method according to TR 029)

Anchor size threaded rod

M10 | M12 | M 16

M 20

M24

Steel failure without lever arm

See TR029, Chapter 5.2.3.2., Eq. (5.5),

Performances

(Design method according to TR 029)

Characteristic values for shear loads in uncracked concrete

Characteristic shear resistance Vrks | [kN] Vris=0,5-As fue
Stressed cross section As [mm?] | 58,0 | 84,3 | 156,7 | 2448 | 3525
Steel failure with lever arm
. . . 0 See TR029, Chapter 5.2.3.2.,
Characteristic bending resistance Mrks | [Nm] Eq. (5.6 b), Man's=1 2- W
Elastic section modulus We [mm3] | 62,3 [ 109,1 | 276,6 | 540,3 | 9334
Concrete pryout failure
Factor k in equation (5.7) of Technical Report 20
TR 029 for the design of Bonded Anchors !
Installation safety factor Ya 1,0
Concrete edge failure
See chapter 5.2.3.4 of Technical Report TR 029 for the design of Bonded Anchors
Installation safety factor Ya 1,0
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C2

226284.15
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Table C3: Characteristic values for tension loads in uncracked concrete
(Design method according to TR 029)

Performances
Characteristic values for tension loads in uncracked
(Design method according to TR 029)

concrete

Anchor size reinforcing bar 10 (D12 |14 (D16 | D20 (D24 | D 25
Steel failure
. . . See TRO029, Chapter 5.2.2.2.
Characteristic tension resistance Nrks | [KN ! _
o | EQ. (5.1), Nrs= As fuk
Stressed cross section A i | 785 [113.1] 1539 | 201,1|314,2| 452.4 | 4000
Combined pullout and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25
dry and wet concrete | tpy e | [N/mm? | 11,0 | 10,0 | 10,0 | 10,0 | 9,5 9,0 9,0
Temperature range |: 40°C/24°C
flooded bore hole Triuer | [Nfmm?] | 13,0 | 120 | 12,0 | 11,0 | 11,0 | 10,0 | 10,0
dry and wet concrete | tryc .o | [NfMmM? | 7.0 6,5 6.5 6.0 6.0 55 55
Temperature range |I: 60°C/43°C
flooded bore hole Trkue | [NFMM?]| 80 | 75 | 75 | 70 | 70 | 65 | 65
dry and wet concrete | tgy .o | [NfmmM? | 6.0 6,0 55 55 5.0 5.0 50
Temperature range lll: 72°C/43°C
flooded bore hole Taie | [NfMm? | 70 [ 70 | 65 | 65 | 6,0 | 6,0 | 6,0
. . C30/37 1,04
Increasing factor . for characteristic C40/50 108
bond resistance trx uer C50/60 1.10
Splitting failure
h22he[ 1.0hef
Characteristic edge distance cq s, [m] 2,0h.~h>1,3h, 5h.—2h
h=1,3hes 2.4h
Characteristic spacing Sersp | [MM] 2:Cq5p
Installation safety factor (dry and wet concrete) 12 1.0 1.2
Installation safety factor (flooded bore hole) T2 1.4
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C3
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Table C4: Characteristic values for shear loads in uncracked concrete
(Design method according to TR 029)

Anchor size reinforcing bar

210

12

14

g16 | D20 | & 24

<25

Steel failure without lever arm

Siehe TR029, Abs. 5.2.3.2., Gleichung (5.5),

Performances

(Design method according to TR 029)

Characteristic values for shear loads in uncracked concrete

Characteristic shear resistance Vrks | [KN] Vi s=0,5-Ac-fuc

Stressed cross section A || 78,5 [113,1]1539[201,1|314,2| 4524 [ 4909

Steel failure with lever arm

Characteristic bending resistance M%s | [NM] Siehe TR029, A%s, 5_,2,3,2,, Gleichung (5.6 b),
M Rk,s—1 .Z'Wel'fuk

Elastic section modulus We [mm®] | 98,2 [169,6 2694 402,1 | 7854 | 1357 | 1534

Concrete pry out failure

Factor k in Equation (5.7) of Technical Report 20

TR 029 for the design of Bonded Anchors !

Installation safety factor Ya 1,0

Concrete edge failure

See chapter 5.2.3.4 of Technical Report TR 029 for the design of bonded anchors

Installation safety factor Y2 1,0

POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C4
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Table C5: Characteristic values for tension loads in uncracked concrete
(Design method according to TR 029)
Anchor size internal threaded sleeve M8 M10 Mm1i2 M 16
External diameter d [mm] 12 16 20 24
Embedment depth Nef [mm] 80 90 110 150

Steel failure (internal threaded sleeve)

Characteristic tension resistance,

zinc plated Nacs | [kN] 19,5 42,8 711 83,7
Characteristic tension resistance,
stainless steel A4 Neks | [KN] 24,2 53,1 88,1 103,8

Steel failure (threaded rod)

See TR029, Chapter 5.2.2.2.,

Characteristic tension resistance Nrg. [kN] _
s Eq. (56.1), Nrks= As fux
Stressed cross section As [mm?] 36,6 58,0 84,3 156,7
Combined pullout and concrete cone failure
Characteristic bond resistace in uncracked concrete C20/25
dry and wet concrete TRk uer [N/mm?] 10,0 10,0 9.5 9.0
Temperature range |: '
40°C/24°C
flooded bore hole TR uer [N/mm?] 12,0 11,0 11,0 10,0
dry and wet concrete TRk ucr [N/mm?] 6.5 6.0 6.0 55
Temperature range Il .
60°C/43°C flooded bore hole Trkwer | [N/MM?] 7.5 7.0 7.0 6.5
dry and wet concrete TRk ucr [N/mm?] 6.0 55 50 5,0
Temperature range lll: :
72°C/43°C flooded bore hole Trewer | IN/MM?] 7,0 6,5 6.0 6.0
. . C30/37 1,04
Irr;t;::te;snlzg iador we for characteristic bond =20/50 108
e C50/60 1,10
Splitting failure
hZ.Zhef 1.0hef
Characteristic edge distance cq s, [mm] 2,0he>h>1,3hg 5he— 2h
h<1,3he 2 4h
Characteristic spacing Sersp [mm] 2°Casp
Installation safety factor (dry and wet concrete) | 1,2
Installation safety factor (flooded bore hole) 72 1.4
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C5
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Table C6:

(Design method according to TR 029)

Characteristic values for shear loads in uncracked concrete

Performances
Characteristic values for shear loads in uncracked concrete
(Design method according to TR 029)

Anchor size internal threaded sleeve M8 M10 M12 M16
External diameter d [mm] 12 16 20 24
Embedment depth hef [mm] 80 90 110 150
Steel failure without lever arm (internal threaded sleeve)
Characteristic shear resistance,
zinc plated Vris [kN] 9,7 21,4 355 41,9
Characteristic shear resistance,
e VRk.s [kN] 12,1 26,5 44 1 51,9
Steel failure without lever arm (threaded rod)
Characteristic shear resistance VRis [kN] See TR029, Chaeter 5232.,E9.(5.9),
VRk,s—O,S'As'fuk
Stressed cross section As mm?]] 366 | 580 | 843 156,7
Steel failure with lever arm (internal threaded sleeve)
Characteristic bending moment, o
zinc plated M'rgs | [Nm] 46,5 131,8 267,2 405,7
Characteristic bending moment, o
Ad steel M'ris | [Nm] 57,7 163,4 331,3 503,0
Steel failure with lever arm (threaded rod)
Characteristic bending resistance M°res | [Nm] See TR029, C(papt_er 52.3.2.,Eq. (56 D),
M ris=1,2-We fux
Elastic section modulus We [mm?] 31,2 62,3 1091 2766
Concrete pryout failure
Factor k in Equation (5.7) of Technical Report 20
TR 029 for the design of Bonded Anchors '
Installation safety factor T 1,0
Concrete edge failure
See chapter 5.2.3.4 of Technical Report TR 029 for the design of Bonded Anchors
Installation safety factor T2 1,0
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C6
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Table C7: Characteristic values for tension loads in uncracked concrete
(Design method according to CEN/TS 1992-4)

Performances

(Design method according to CEN/TS 1992-4)

Characteristic values for tension loads in uncracked concrete

Anchor size threaded rod M10 | M12 | M16 | M 20 | M24
Steel failure
Characteristic tension resistance Nrcs | [KN] See CEN/TS 1992__4_5’ Chapter 6.2.2,
NRk\s_ As fL'&
Stressed cross section A |imme | 580 [ 843 [ 1567|2448 | 3525
Combined pullout and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25
dry or wet concrete | trgue | [N/mm? | 11,0 | 10,0 | 10,0 95 9.0
Temperature range |: 40°C/24°C
flooded bore hole | tryue | [N/mm?] | 13,0 | 120 | 11,0 | 11,0 [ 10,0
dry or wet concrete | trgue | [Nf/Mm?] ] 7.0 6.5 6,0 6.0 55
Temperature range |I: 60°C/43°C
flooded bore hole | tryue | [Nfmm?] | 8,0 7.5 7.0 7.0 6,5
dry or wet concrete | triue | [INFMM? | 6,0 6,0 55 50 5,0
Temperature range lll: 72°C/43°C
flooded bore hole | trxue | [NF/MM?] ] 7.0 7.0 6,5 6.0 6.0
| b fack o C30/37 1,04
cr:;ar?aag:;?stii::.cb[;rnlzcre;istance 40750 1,08
ke C50/60 1,10
Factor acc. CEN/TS 1992-4-5, chapter 6.2.2.3 ks 10,1
Concrete cone failure
Characteristic edge distance Cen | [Mmm] 1,5hg
Characteristic spacing Sen | [mm] 2°Corep
Factor acc. CEN/TS 1992-4-5, chapter 6.2.3.1 Kuer 10,1
Splitting failure
hz2h. 1.0hes
Characteristic edge distance cy sp [mm] 2.0he>h>1,3hes 5he— 2h
h=1,3he 2,4h
Characteristic spacing Scrsp | [mm] 2»1(:c,_ﬁ
Installation safety factor (dry and wet concrete) Yinst 1,0 1,2
Installation safety factor (flooded bore hole) Yinst 14
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C7

226284.15

8.06.01-47/15




electronic copy of the eta by dibt: eta-11/0352

Page 20 of European Technical Assessment Deutsches
ETA-11/0352 of 23 April 2015 Institut

far
English translation prepared by DIBt Bautechnik

(Design method according to CEN/TS 1992-4)

Table C8: Characteristic values for shear loads in uncracked concrete

Performances
Characteristic values for shear loads in uncracked concrete
(Design method according to CEN/TS 1992-4)

Anchor size threaded rod M10 ( M12 | M16 | M20 | M24
Steel failure without lever arm

" . See CEN/TS 1992-4-5, Chapter
Characteristic shear resistance Vres | [KN] 6.3.2.1, Ve s=0.5Ac fur
Stressed cross section As [mm?]| 58,0 | 84,3 | 156,7 | 2448 | 352,5
Steel failure with lever arm

. . . 0 See CEN/TS 1992-4-5, Chapter
Characteristic bending resistance M ks | [NmM] 6322, MDRk,s=1,2'Wel'fuk
Elastic section modulus W [mm?] | 62,3 | 109,1 | 276,6 | 540,3 | 9334
Ductility factor ks 0,80
Concrete pryout failure
Factor acc. Eq. (27) 20
CEN/TS 1992-4-3, chapter 6.3.3 Ka !
Installation safety factor Vinst 1,0
Concrete edge failure
Effective length of anchor e [mm] Ir= min(hef, 8dnom)
Outside diameter of anchor diom | [Mmm] 10 12 16 20 24
Installation safety factor et 1,0

POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C8
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Table C9: Characteristic values for tension loads in uncracked concrete
(Design method according to CEN/TS 1992-4)
Anchor size reinforcing bar |z10]lz12|214| 216|220 | 324 [ 2 25
Steel failure
Characteristic tension resistance Npxs | [KN] See CEN/TS rlgkgi-cxsl,f(:hapler 6.22,
Stressed cross section Ay [mm?] 78,5 ‘ 1131 | 153,9 | 201.1 ‘ 314,2 | 452 4 ‘ 4909

Combined pullout and concrete cone failure

Characteristic bond resistance in uncracked concrete C20/25

dry or wet concrete | gy e | [N/MmMm?] | 11,0 | 10,0 | 10,0 | 100 | 9,5 9.0 9.0
Temperature range |: 40°C/24°C
flooded bore hole | tguye | [NfMmM? | 13,0 | 12,0 | 12,0 | 11,0 | 11,0 | 10,0 | 10,0
dry or wet concrete | try e | [NfMm? | 7.0 6,5 6,5 6,0 6.0 55 55
Temperature range Il: 60°C/43°C
flooded bore hole | tryue | INMmm?]| 80 | 756 | 75 | 70 | 70 | 65 | 65
dry or wet concrete | gy e | [N/Mm?] | 6,0 6.0 55 55 5.0 5.0 50
Temperature range Ill: 72°C/43°C
flooded bore hole | tgyy | [Nmm2]] 70 | 70 | 65 | 65 | 60 | 6,0 | 6,0
- C30/37 1,04
Increasing factor v, for C40/50 108
characteristic bond resistance trgucr C50/60 1.10
Factor acc. CEN/TS 1992-4-5 chapter 6.2.3.3 ks 10,1
Concrete cone failure
Characteristic edge distance Cen | [Mm] 1,5-hgs
Characteristic spacing Sern | [Mm] 2-Cern
Factor acc. CEN/TS 1992-4-5 chapter 6.2.3.1 Kuer 10,1
Splitting failure
h=2h 1,0hes
Characteristic edge distance c. s, [mm] 2.0he>h>1.3h. 5he— 2h
h<1,3he 2,4he
Characteristic spacing Sersp | [mm] 2°Cersp
Installation safety factor (dry and wet concrete) | viuy 1,0 1,2
Installation safety factor (flooded bore hole) Vinst 1.4
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C9
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Table C10: Characteristic values for shear loads in uncracked concrete
(Design method according to CEN/TS 1992-4)

Anchor size reinforcing bar

g10 | & 12

214

216 | D20 | D24 | D25

Steel failure without lever arm

See CEN/TS 1992-4-5, Chapter 6.3.2.1,

Performances
Characteristic values for shear loads in uncracked concrete
(Design method according to CEN/TS 1992-4)

Characteristic shear resistance Vrks | [KN] Vies=0,5 A T
Stressed cross section A |mme] 785 [113,1[153,9]201,1]314,2] 4524 [ 4909
Steel failure with lever arm
Characteristic bending resistance M:es | [Nm] Siehe CENH? 19_92-4-5' Abs.6.3.2.2,
M R s=1,2-We fux
Elastic section modulus We [mm?| 98,2 | 169,6 | 269,4 | 402,1 | 785,4 | 1357 | 1534
Ductility factor ks 0,80
Concrete pry out failure
Factor acc. Eq. (27) 20
CEN/TS 1992-4-5 chapter 6.3.3 ks '
Installation safety factor Vinst 1,0
Concrete edge failure
Effective length of anchor Is [mm] = min(hes; 8dnom)
Outside diameter of anchor dnom |[mm] | 10 12 14 16 20 24 25
Installation safety factor Vinst 1,0
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C10
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Table C11:

Characteristic values for tension loads in uncracked concrete

(Design method according to CEN/TS 1992-4)

Anchor size internal threaded sleeve M8 M10 M12 M16
External diameter d [mm] 12 16 20 24
Embedment depth Net [mm] 80 90 110 150
Steel failure (internal threaded sleeve)
Characteristic tension resistance, Zinc plated Ngis [kN] 19,5 42,8 71.1 83,7
Characteristic tension resistance, Stainless Neys [KN] 242 531 88 1 103.8
steel A4
Steel failure (threaded rod)
Characteristic tension resistance Nexs [kN] See CEN/TS 1992_'4-5’ Chapter 6.2.2,
NRk,s— As 'fuk
Stressed cross section A [mm?] 36,6 580 | 843 | 1567
Combined pullout and concrete cone failure
Characteristic bond resistance in uncracked concrete C20/25
dry or wet concrete TRk ucr [N/mm?] 10,0 10,0 95 9.0
Temperature range |: '
40°C/24°C
flooded bore hole Trcwer | IN/MM?] 12,0 11,0 11,0 10,0
dry or wet concrete TRk uer [N/mm?] 6,5 6,0 6,0 55
Temperature range Il
60°C/43°C flooded bore hole TRewer | [NMm?) 7.5 7.0 7.0 6.5
dry or wet concrete TRk ucr [N/mm?] 6,0 55 50 5,0
Temperature range lll: :
72°Cla3°C flooded bore hole T | INMMY] 7.0 6.5 6.0 6.0
. . C30/37 1,04
Irggsetis;:gg iador e for characteristic bond T 108
e C50/60 1,10
Factor acc. CEN/TS 1992-4-5 chapter 6.2.2.3 kg 10,1
Concrete cone failure
Characteristic edge distance Corn [mm] 1,5-hgs
Characteristic spacing SerN [mm] 2:Corn
Factor acc. CEN/TS 1992-4-5 chapter 6.2.3.1 Kuer 10,1
Splitting failure
h=2h. 1.0hg
Characteristic edge distance cg s, [mm] 2,0hei>h>1,3he 5hei— 20
h=1,3he 2,4h
Characteristic spacing S [mm] 2:Corp
Installation safety factor (dry and wet concrete) | yig 1,2
Installation safety factor (flooded bore hole) Yinst 1.4
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C11
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Performances
Characteristic values for shear loads in uncracked concrete
(Design method according to CEN/TS 1992-4)

Table C12: Characteristic values for shear loads in uncracked concrete
(Design method according to CEN/TS 1992-4)
Anchor size internal threaded sleeve M8 M 10 M12 M 16
External diameter d [mm] 12 16 20 24
Embedment depth Dt [mm] 80 90 110 150
Steel failure without lever arm (internal threaded sleeve)
Characteristic shear resistance,
zinc plated VRks [kN] 9,7 214 35,5 41,9
Characteristic shear resistance,
Ad steel VRk.s [kN] 121 26,5 44 1 51,9
Steel failure without lever arm (threaded rod)
ot . See CEN/TS 1992-4-5, Chapter 6.3.2.1,
Characteristic shear resistance VRks [kN] Vi s=0,5-As fue
Stressed cross section As mm?q ]| 366 | 580 | 843 156,7
Steel failure with lever arm (internal threaded sleeve)
Characteristic bending moment, o
Zinc plated M res | [Nm] 46,5 131,8 267,2 405,7
Characteristic bending moment, o
Adl=ion] M'ris | [Nm] 57,7 163,4 331,3 503,0
Ductility factor ks 0,80
Steel failure with lever arm (threaded rod)
Characteristic bending resistance M’Res | [Nm] See CEN/TS 3993-4-5' Chapter 6.3.2.2,
M Rlc,s_‘I sz'Wel'fuk
Elastic section modulus W [mm?] 31,2 62,3 109,1 276,6
Ductility factor ks 0,80
Concrete pryout failure
Factor acc. CEN/TS 1992-4-5, chapter 6.2.3 Ks 2,0
Installation safety factor | Vinst 1,0
Concrete edge failure
Effective length of anchor I¢ [mm] lr= min(hef, 8dnom)
Outside diameter of anchor diom | [Mmm] 12 16 20 24
Installation safety factor Vinst 1,0
POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C12
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Table C13: Displacements under tension loads " (threaded rod)

Anchor size threaded rod M10 M12 M 16 M 20 M24

Temperature range 40°C/24°C

Displacement | 8yo - Factor | [mm/(N/mm?)] 0,013 | 0,015 | 0,020 | 0,024 | 0,029

Displacement | 8y, - Factor | [mm/(N/mm?)] 0,052 | 0,061 | 0,079 | 0,096 | 0,114

Temperature range 72°C/43°C and 60°C/43°C

Displacement | 8no- Factor | [mm/(N/mm?)] 0,015 | 0,018 | 0,023 | 0,028 | 0,033

Displacement | 8y..- Factor | [mm/(N/mm?)] 0,060 | 0,070 | 0,091 | 0,111 | 0,131

Y Calculation of the displacement

dno = Onp - Factor- 1
Snw = One - Factor t

Table C14: Displacements under shear loads " (threaded rod)

Anchor size threaded rod M10 | M12 | M16 | M 20 | M24
Displacement dyo - Factor | [mm/(kN)] 0,06 | 0,05 | 0,04 | 0,04 | 0,03
Displacement Sy - Factor | [mm/(kKN)] 0,08 | 008 | 0,06 | 0,06 | 0,05

Y Calculation of the displacement

5\;[} = 5\;@ - Factor-
6\;9._. = 6\;9._. - Factor- t

POWERS PURE150-PRO Injection resin with anchor rod for concrete Annex C13

Performances
Displacements
(threaded rod)

226284.15 8.06.01-47/15



electronic copy of the eta by dibt: eta-11/0352

Page 26 of European Technical Assessment Deutsches
ETA-11/0352 of 23 April 2015 Institut

far
English translation prepared by DIBt Bautechnik

Table C15: Displacements under tension loads " (Reinforcing bar)

Reinforcing bar @10 | @12 | @14 | @16 | @20 | @24 | D25

Temperature range 40°C/24°C

Displacement | 8no - Factor | [mm/(N/mm?)] 0,013 { 0,015 | 0,018 | 0,020 | 0,024 | 0,029 | 0,030

Displacement | 8n.,- Factor | [mm/(N/mm?)] 0,052 | 0,061 | 0,070 | 0,079 | 0,096 | 0,114 | 0,118

Temperature range 72°C/43°C and 60°C/43°C

Displacement | &no - Factor | [mm/(N/mm?)] 0,015 | 0,018 | 0,020 | 0,023 | 0,028 | 0,032 | 0,034

Displacement | 8y, - Factor | [mm/(N/mm?)] 0,060 | 0,070 | 0,081 | 0,091 | 0,111 | 0,131 | 0,136

" calculation of the displacement

dno = Ono - Factor: t
One = One - Factor- t

Table C16: Displacements under shear loads " (Reinforcing bar)
Reinforcing bar @10 | @12 | @14 | @16 | D20 (D24 | T 25
Displacement dvo- Factor | [mm/kN] 0,05 | 0,05 | 0,04 | 0,04 | 0,04 | 0,04 | 0,03
Displacement dv,- Factor | [mm/kN] 0,08 | 0,07 | 0,06 | 0,06 | 0,05 | 0,05 | 0,05

Y Calculation of the displacement

dyo = Oy - Factor: t
Svw = Oy, - Factor- t

POWERS PURE150-PRO Verbundmértel mit Ankerstange in Beton Annex C14
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Table C17: Displacements under tension loads " (internal threaded sleeve)

Performances
Displacements
(internal threaded sleeve)

Anchor size internal threaded sleeve M8 M10 M12 M 16
Temperature range 40°C/24°C
Displacement dng - Factor | [mm/ (N/mm?)] 0,015 0,020 0,024 0,029
Displacement Snw - Factor | [mm/ (N/mm?)] 0,061 0,079 0,096 0,114
Temperature range 72°C/43°C and 60°C/43°C
Displacement dno - Factor | [mm/ (N/mm?)] 0,018 0,023 0,028 0,033
Displacement S - Factor | [mm/ (N/mm?)] 0,070 0,091 0,111 0,131
Y Calculation of the displacement
dno = Onp - Factor - 1
Bn. = On. - Factor - t
Table C18: Displacements under tension loads " (internal threaded sleeve)
Anchor size internal threaded sleeve| M8 M10 | M12 | M16
Displacement | 8yo- Factor | [mm/ kN] 0,05 0,04 0,04 0,03
Displacement | 8y..- Factor | [mm/ kN] 0,08 0,06 0,06 0,05
Y Calculation of the displacement
Byo = By - Factor: t
By, = Oy, - Factor- t
POWERS PURE150-PRO Verbundmértel mit Ankerstange in Beton Annex C15
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