www.eotla.eu

Approval body for construction products *

and types of construction * *
Bautechnisches Prifamt *  accordingte W
An institution established by the Federal and g o .

tion [EUY) Mo 305/20M
Laender Governments W dmemberof EOTA X
{European Organi-
+ setion forTechnical 5
Assessment)

* *

*

English translation prepared by DIBt - Original version in German language
General Part

Deutsches Institut fir Bautechnik

TSM high performance, TSM high performance A4, TSM
high performance HCR

Concrete screw of sizes 6, 8, 10, 12 and 14 mm for use in
concrete

TOGE Dilbel GmbH & Co. KG
llesheimer Strale 10

90431 Ndrnberg
DEUTSCHLAND

TOGE Dibel GmbH & Co. KG

16 pages including 3 annexes which form an integral part
of this assessment

Guideline for European technical approval of "Metal
anchor for use in concrete”, ETAG 001 Part 3: "Undercut
anchors, April 2013,

used as European Assessment Document (EAD)
according to Article 66 Paragraph 3 of Regulation (EU)
Mo 305/2011 and European Assessment Document
(EAD) 330011-00-0601.

Deutsches Institut fir Bautechnik
Kolonnenstrafie 30 B | 10829 Berlin | GERMANY | Phone: +4930 78730-0 | Fax: +493078720-320 | Email: dib1@dibt.de | www.dibt.de

ZB5T44.15 B.06.01-243M15



Deutsches
Institut

fur
Bautechnik

European Technical Assessment
ETA-15/0514
English translation prepared by DIBt

Page 2 of 16 | 21 December 2015

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 shall 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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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 in accordance with Article 25(3) of Regulation
(EU) No 305/2011.
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Specific Part
1 Technical description of the product

The TOGE Concrete Screw TSM high performance is an anchor in size 6, 8, 10, 12 and 14
made of galvanised steel or stainless steel. The anchor is screwed into a predrilled cylindrical
drill hole. The special thread of the anchor cuts an internal thread into the member while setting.
The anchorage is characterised by mechanical interlock in the special thread.

Product and product description is given in Annex A.

2 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.

3 Performance of the product and references to the methods used for its assessment
31 Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Product performance for static and quasi static action | See AnnexC1and C 2

Product performance for seismic category C1 See Annex C 4

Displacements under tension and shear loads See Annex C 3
3.2 Safety in case of fire (BWR 2)

Essential characteristic Performance

Reaction to fire Anchorages satisfy requirements for

Class A1
Resistance to fire See AnnexC 5

3.3 Safety in use (BWR 4)

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

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

In accordance with guideline for European technical approval ETAG 001, April 2013 used as
European Assessment Document (EAD) according to Article 66 Paragraph 3 of Regulation (EU)
Mo 305/2011, and European Assessment Document EAD 330011-00-0601 the applicable
European legal act is: [96/582/EC].

The system to be applied is: 1

ZB5T44.15 B8.06.01-243M15
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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 21 December 2015 by Deutsches Institut fiir Bautechnik

Andreas Kummerow beglaubigt:
p. p- Head of Department Tempel
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stainless steel A4 and HCR
N FON :
§ QUO%O{? Gé% N\

do = nominal drill bit diameter

|- = nominal anchorage depth

hy = depth of the drill hole

. = minimum thickness of member

o = thickness of fixture

dy = diameter of clearance hole in the fixture

ZBBOT3. A5

TOGE concrete screw TSM high performance
Product description Annex A1
Installed condition
B.06 01-24315
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Table A1: materials and variants

il

TSM high performance

Steel EN 10263-4 galvanized acc. to EN IS0 4042 or
zing flake coating acc. to EN ISO 10683 (= Sum)

=

TSM high performance Ad

1.4401, 1.4404, 1.4571, 1.4578

TSM high performance HCR

® o &

1.4529

TSM high performance
TSM high performance A4
TSM high performance HCR

0@~

nominal characteristic steel yield strength i | [N/mm?] 560

nominal characteristic steel ultimate strength | fu | [Nfmm?] 700

1)

2)

3)

4)

§)

&)

7)

g)

g)

10)

HITTITTTH

11)

|
]

Anchor version with connection thread and hexagon socket
e.g. TSM 8x105 M10 SW5S

Anchor version with connection thread and hexagon drive
e.g. TSM Ex105 M10 SW7

Anchor version with washer, hexagon head and TORX
e.g. TSM 8xB0 SW13VZ 40

Anchor version with washer and hexagon head
e.g. TSM 8xB0 SW13

Anchor version with washer, hexagon head and
e.g. TSM 8x80 SWH3 OS

Anchor version with countersunk head
e.g. TSM 8x80 C VZ 40

Anchor version with pan head
e.g. TSM BxB0 P VZ 40

Anchor version with large pan head
e.g. TSM 8x80 LP VZ 40

Anchor version with countersunk head and connection thread
e.g. TSM Bx55 AG M8

Anchor version with hexagon drive and connection thread
e.g. TSM 6x55 M8 SW10

Anchor version with intemal thread and hexagon drive
e.g. TSM 6x55 IM M8M10

ZB60T3.15

TOGE concrete screw TSM high performance
Annex A2
Product descriptions
Materials und versions
B.06.01-24315
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Table A2: dimensions and markings
ANl Mo 6 8 10
TSM high performance
- Bnomz | Naomi | Mnomz | Nooms | Maom1 | Pnomz | Mnoms
Nominal embedment depth haom [mm]
40 55 45 55 65 55 75 -]
Length of the anchor L = [mim] 500
Diameter of shaft d [mim]) 5.1 7.1 9.1
Diameter of thread ds [mm] T.5 10,6 126
Anchor size 12 14
TSM high performance

Nominal embedment depth hnom [mm]

65 85 100 75 100 1s

Length of the anchor L £ | [mm] 500

Diameter of shaft d [mm] 1.1 13,1

Diameter of thread ds [mim] 148 16,6
Marking: |
TSM high performance " w——
Anchor type: TSM !
Anchor size: 10 fecy
Length of the anchor: 100 | < |
TSM high performance A4 | ]
Anchor type: TSM | d
Anchor size: 10 _ .
Length of the anchor: 100 L e
Material: Ad i T A
TSM high performance HCR T
Anchor type: TSM . =
Anchor size: 10 : =
Length of the anchor: 100 : ==

~ Material: HCR i -

A+

TOGE concrete screw TSM high performance

Product descriptions Annex A3

Dimensions and markings

ZBEOT3.15 B.06.01-24315
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Intended use

Anchorages subject to:
= static and quasi-static loads, all sizes and all embedment depth,
= Used for anchorages with requirements related to resistance of fire, all sizes and all embedment depth,
« used for anchorages with seismic actions category C1, sizes 8-10 for maximum embedment depth Raoma.

EBase malterials:
= reinforced and unreinforced concrete according to EN 206-1:2000-12,
= strength classes C20/25 to C50/60 according to EN 206-1:2000-12,
« cracked and non-cracked concrete.

Use conditions (Environmental conditions):
The anchor may only be used in dry internal conditions: All screw types,
Structural subject to external atmospheric exposure (including industrial and marine environment) and to
permanently damp internal condition no particular aggressive conditions exits: screw lypes made of stain-
less steel with marking A4,
« Structural subject to external atmospheric exposure (including industrial and marine environment) and lo
permanently damp internal condition if particular aggressive conditions exits: screw types made of stainless

steel with marking HCR.
Design:
« Anchorages are designed under the responsibility of an engineer experienced in anchorages and concrete
work

= Verifiable calculation notes and drawings are prepared taking account of the loads to be anchored. The po-
sition of the anchor is indicated on the design drawings (e.g. position of the anchor relative to reinforcement
or lo supports, etc.),
+ Anchorages under static or quasi-static actions are designed for design Method A in accordance with:
- ETAG 001, Annex C, Edition August 2010 or
- CENITS 1992-4:2009.

= Anchorages under seismic actions are designed in accordance with:
- EOTA Technical Report TR 045, Edition February 2013.
- Anchorages shall be positioned outside of critical regions (e.g. plastic hinges) of the concrete
structure.
- Fastenings in stand-off installation or with a grout layer are not allowed.

+ Anchorages under fire exposure are designed in accordance with:
- EOTA Technical Report TR 020, Edition May 2004 or
- CENITS 1992-4:2009, Annex D (it must be ensured that local spalling of the concrete cover does
not occur).
¢ In general, the conditions given in ETAG 001, Annex C, section 4.2.2.1 a) and section 4.2.2.2 b) are not ful-
filled because the diameter of clearance hole in the fixture according to Annex B2, Table B1 is greater than
values given in ETAG 001, Annex C, Table 4.1 for the corresponding diameter of the anchor.

Installation:

« Hammer drilling only.

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

* In case of aborted hole: new drilling at a minimum distance away of twice the depth of aborted hole or
smaller distance if the aborted hole is filled with high strength mortar and if under shear or oblique lension
load it is not the direction of the load application.

s  After installation further tuming of the anchor is not possible. The head of the anchor is supported on the
fixture and is not damaged.

The drill hole may be filled with injection mortar Chemofast CF-T 300 V.
Adjustability according to Annex B4: sizes 8-14, all anchorage depths.

TOGE concrete screw TSM high performance

Intended use
Specifications

Annex B 1

ZBB073.15 8.06.01-243/15
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6 8 10
Paomz | Maomt | Nnomz | Mnoms | Nnomt | Mnomz | Nnoms
55 45 55 65 55 75 Bs
Nominal drill bit diameter |do [mim] L] 8 10
NG S s | [mm] 6,40 8,45 10,45
of drill bit
Depth of drill hole hy 2| [mm] 45 60 55 85 75 65 85 95
Diameter of clearing hole
o s B d = | [mm] 8 12 14
Installation torque Tiw | [Nm] 10 20 40
Anchor size 12 14
TSM high performance
Roomi Pnom2 Pnoms Pomt Nnomz Rnoma
Nominal embedment depth e [mm]
65 85 100 75 100 115
Nominal drill bit diameter |d, [mm)] 12 14
FASg Iaolar e s | [mm] 12,50 14,50
of drill bit
Depth of drill hole hy = | [mm] 75 95 110 85 110 125
Diameter of clearing hole
b B T de = | [mm] 16 18
Installation torque Tt | [NM] &0 80
Pimin
hy .
tf“ . hM—"—_—.‘
NFTIOB0S
N O |
d | [ : ‘:_L:&,
WROLRE
s‘wo O'{) S GQD N
TOGE concrete screw TSM high performance
Annex B2
Intended use
Installation parameters

ZBB0T3.15 B.06.01-24315
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and installation instructions

Minimum thickness of member, minimum spacing, minimum edge distance

Anchor size 6 10
TSM high performance
Promi Boomz | Pnom | Pnomz | Nnoma | Nnom | Pnomz | Pnoma
Nominal embedment depth haom [mm)
40 55 45 65 55 75 85
NRNS T Inee | pamt 100 100 120 | 100 | 130 | 130
Minimum edge distance | Con [mm] 40 40 50 50
Minimum spacing Smin | [mm] 40 40 50 50
Anchor size i 14
TSM high performance
Nominal embedment depth haee [mm]
65 85 100 75 100 115
T I [ | 1 130 150 130 150 170
Minimum edge distance |cn, | [mm] 50 70 50 70
Minimum spacing Suain [rmm] 50 70 50 70
TOGE concrete screw TSM high performance
Intended use Annex B3

ZBEOT3AS
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Installation instructions for adjustability

e [

ﬂ Max. 10mm

n h= +10mm |3

(.
L
o)
|
CONNNRNT et
Installation instructions

The anchor may be adjusted maximum two times while the anchor may turn back at most 10 mm.
The total allowed thickness of shims added during the adjustment process is 10mm.
The final embedment depth after adjustment process must be equal or larger than haom.

TOGE concrete screw TSM high performance

Intended use Annex B4
Installation instruction for adjustability

ZBBOT3. 15 B.0E.01-243115
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or CEN 1992-4 for TSM high rman nd 1
Anchor size TSM high performance B 8 10
Noomt | Nnomz | Mot | Nnom2 | Nnoms | Naomt | Nnomz | Maomsa
T e 2 | 55 |45 | 55 | es [ 55 | 75 | 65
steel failure for tension- and shear load
Nrics [kN] 14,0 27.0 450
characteristic load Vaxs | [kN] 7.0 17,0 34,0
k" i) 08 0,8 08
Mess | [Nm) 10,0 26,0 56,0
pull-out failure
characteristic tension load in Full-out failure
polimssir C20/25 Nrwp | [kN] | 2,0 40 150 190 P20 |08 | tacas
characteristic tension load in
non-cracked concrete Nexp [kN] | 4.0 80 |75 |[|120 |160 |120 |200 |250
C20/25
: . C30/37 1,22
increasing factor We C40/50 1.41
for Nau
C50/60 1,55
concrete cone and splitting failure
effective anchorage depth | hy fmm] | 31 |44 |35 |43 |52 |43 |60 |ee
0 - 7.2
factor for i Ke 5 (-]
non cracked | k. [-1 101
concrete spacing SerH [mm] 3 he
cone failure  edge distance | c..n [mm)] 1,5 X he
splitting spacing sesp | [mm] | 120 | 160 [120 |140 |150 [140 |180 |210
failure edge distance | c.s, | [mm] | 60 80 60 |70 |75 |70 |so |105
: : ¥ [-]
installation safety factor - 1.0
Wit [-]
concrete pry out failure (pry-out)
k £)
k-Factor 7 (-1 1,0 20
ks
concrete edge failure
effective length of anchor h=he| [mm] | 31 | 44 ]35 |43 |52 |43 |60 |es
outside diameter of anchor Orom [mm] 6 8 10
" Parameter relevant only for design according to CEN/TS 1892-4:2009
% pParameter relevant only for design according to ETAG 001, Annex C
TOGE concrete screw TSM high performance
Annex C 1

Performances
Characteristic values for TSM high performance 6, 8 and 10

ZBE0T3. 15
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Anchor size TSM high performance 12 14
it ki _Pooms | Mnomz | Pnoms | Mnoms | Pnomz | Mnoms
e Sy L] 65 85 | 100 | 75 | 100 | 115
steel failure for tension- and shear load
Naxs [kN] 67.0 94,0
characteristic load Vis [kN] 40,0 56,0
ke " [-] 0.8 0,8
Mass | [Nm] 113,0 185,0
pull-out failure
characteristic tension load in N (kN] 12.0
cracked concrete C20/25 i ' Puil-out fadure Pull-out failure
characteristic tension load in N [(kN] 160 is not decisive is not decisive
non-cracked concrete C20/25 | " -F g
C30/37 1,22
increasing factor T
for Nps.p e e i -
C50/60 1,55
concrete cone and splitting failure
effective anchorage depth | he mm] [ 50 [ 67 | s | s8 | 79 | e2
cracked ™ [-} 7.2
Koo ey non cracked | Ky ! | [-] 10,1
concrete spacing Sern [mm] 3 X he
cone failure  edge distance | ¢y [mm] 1,5 X het
splitting spacing Sas, | [mm] | 150 210 240 180 240 280
failure edge distance | C. s, [mm] 75 105 120 g0 120 140
: : Ya » (-]
installation safety factor = 1,0
Vinat [-]
concrete pry out failure (pry-out)
il
k-Factor P [-] 1.0 20 10 20
concrete edge failure
effective length of anchor h=hg| [mm) | 50 | 67 | eo - A
outside diameter of anchor dnom [mm] 12 14
"' Parameter relevant only for design according to CGEN/TS 1992-4:2009
% Parameter relevant only for design according to ETAG 001, Annex C
TOGE concrete screw TSM high performance
Performances Annex C 2
Characteristic values for TSM high performance 12 and 14
ZBE0T3.15 B.D6.01-243N5
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10
Naomt | Naomz | Naoms
55 75 85
tension load N [kN] 0,95 1,9 24 43 57 | 43 7.9 95
Cracked
Bue mim 03 06 06 0.7 0.8 06 0.5 09
concrete  gisplacement -
5e | [mm] 0.4 0.4 0,6 1,0 09 | 04 1.2 1,2
N tensionload N [kN] 1,9 43 36 57 76 57 95 | 119
cracked i = B | [mm) 0.4 06 07 09 05 | 07 1.1 1.0
concrete ISPl 2Ceme
By | [mm] 0.4 0.4 06 1,0 09 | 04 1,2 1.2
Anchor size
TSM high performance A2 =
it i Nnoms hnom2 Pnoms Npoms Noomz Pnoms
dopth Nucn [mm] 65 85 100 75 100 115
tension load N [kN] 57 94 12,3 7.6 12,0 151
Cracked
i 09 0,5 1,0 05 0,8 07
concrete  gigplacement kel
B [mm] 1.0 1.2 1.2 0,9 1.2 1,0
. tensionjoad N [kN] 76 13,2 17,2 10,6 16,9 21,2
cracked o Buo | [mm] 1,0 1,1 1.2 0,9 1,2 0.8
isplacement
concrele P 5w | [mm) | 10 12 12 0.9 1,2 1,0
10
Nomi e | To— Npomz | Paomt | Nuome | Nnoms Hnomz | Nnoms
- depth hucm [mm] a0 55 a5 55 65 55 75 85
shear load v [kN] 33 86 16,2
Bvo [mm)] 1.56 27 27
displacement
Bye | [mm] 3,10 41 413
Anchor size
TSM high perf 12 14
St sttt Neom1 Nnomz Pooms | Moo Poomz Paoms |
o depth huen [mm) 65 85 100 75 100 115
shear load M [kN] 20,0 30,5
_ Bvo [mm] 4.0 3.1
displacement
Byw | [mm] 6.0 4.7
TOGE concrete screw TSM high performance
Annex
Performances ex C3
Displacements under tension and shear loads
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Tabl & V. r
Anchor size TSM high performance 8 10 12 14
Rl wedostit vt Moo Do T T
steel failure for tension- and shear load
4 7

ol P— Nai s, seis [kN] 27,0 5.0 67,0 94,0

Vs, seis [kN] 8.5 15,3 21,0 224
pull-out failure
characteristic tension load in
cracked concrete C20/25 | NRkeses | [KN] | 120 Pull-out fabure
characteristic tension load in N [(kN] 160 is not decisive
non-cracked concrete C20/25 | "~ -psee :
concrete cone failure
effective anchorage depth he [mm] 52 68 | 80 92
concrete spacing SeeN [mm] 3 % het
cone failure  edge distance | c.y [mm] 1,5 % he
installation safety factor ¥z [-] 1,0
concrete pry out failure (pry-out)
k-Factor k [-] 1,0
concrete edge failure
effective length of anchor ls= s [mm] 52 68 B0 92
outside diameter of anchor doon [mm] 8 10 12 14

TOGE concrete screw TSM high performance

Performances Annex C4

Characteristic values for seismic category C1
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B8
" oot dapth Do Dl Pnom1 | Nnomz | Naomi | Maomz | Maoms | Promi | Pnomz
n 40 55 45 55 65 55 (-] B85
Fire resistance e =
Ia Characteristic resistance
R30 Frucsi 30 [kN] | 05 0,7 1.3 23 23 1,3 4,0 4,0
RE0 Frxsso [kN] 0.5 0.7 1.3 1.7 1.7 1,3 33 33
RE0 Frsso [kN]1| 05 0,6 1.1 1.1 1.1 1.3 22 22
R120 Frus 120 [kM] 0.4 04 08 08 08 1,0 1.7 1.7
R 30 Spacing Sorh 4 x he
[mm]
R1ig  Edgedistance Cors 2 X hat
Anchor size TSM high performance 12 14
Nominal embedment depth h [mm Rnom Rnomz huul hnl-i hnﬂ l'uo-!
] 65 85 100 75 100 115
Fire resistance = :
cass Characteristic resistance
R30 Frks o [kN] 3,0 49 6.3 4.0 6.3 8.1
R&0 Frunso [kN] 3.0 49 58 4.0 6.3 8.1
R&0 Fressoo [kN] 3.0 42 4.2 4,0 59 59
R120 Frocs 120 [kN] 24 3.4 34 3.2 48 48
R 30 Spacing S h 4 % Rt
to : [mm]
R 120 EWH distance Can 2% he
TOGE concrete screw TSM high performance
Annex C5
Performances
Characteristic values of resistance to fire exposure
ZBE0T3AS B.06.01-24315




