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SPECIFICPART OF THE EUROPEAN TECHNICAL ASSESSMENT

Technical description of the product

The FM753 Nautilus hrg in the range of M6, M8, M10, M12, M16 and M20 is an anchor
made of galvanised steel, which is placed into a drilled hole and anchored by torque-
controlled expansion.

For the installed anchor see Figure given in Annex Al.

Specification and intended use

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

The provisions made in this European Technical Assessment are based on an assumed
working life of the anchor of 50 years. The indications given on the working life cannot be
interpreted as a guarantee given by the manufacturer, 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 this
assessment

Mechanical resistance and stability (BWR 1)

The basic work requirements for mechanical resistance and stability are listed in Annexes
Cl and C2.

Safety in case of fire (BWR 2)
No performance determined.

Hygiene, health and environment (BWR 3)

Regarding dangerous substances contained in this European Technical Assessment, there
may be requirements applicable to the products falling within its scope (e.g. transported
European legislation and national laws, regulations and administrative provisions). In order
to meet provisions of the regulation (EU) No 305/2011, these requirements need also to be
complied with, when they apply.

Safety in use (BWR 4)

For basic work requirement safety in use the same criteria are valid as for basic work
requirement mechanical resistance and stability.

Protection against noise (BWR 5)

Not relevant.

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

Sustainable use of natural resources (BWR 7)
No performance determined.

General aspects relating to fitness for use

Durability and serviceability are only ensured if specifications of intended use according to
Annex B1 are kept.
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Assessment and verification of constancy of performance

According to the decision 96/582/EC of the European Commission® the system of
assessment and verification of constancy of performance (see Annex V to regulation (EU)
No 305/2011) given in the following table apply.

Product Intended use Level of System
class

For fixing and/or supporting to concrete,
structural elements (which contributes to the - 1
stability of the works) or heavy units

Metal anchors for
use in concrete

Technical details necessary for the implementation of the AVCP system
Tasks for the manufacturer

The manufacturer shall exercise permanent internal control of production of concerned
product. All the elements, requirements and provisions adopted by the manufacturer shall
be documented in a systematic manner in the form of written policies and procedures,
including records of results performed. This production control system shall ensure that the
product is in conformity with this European Technical Assessment.

The manufacturer may only use raw materials stated in the technical documentation of this
European Technical Assessment.

The factory production control shall be in accordance with the Control plan which is a part
of the technical documentation of this European Technical Assessment. The Control plan?
is laid down in the context of the factory production control system operated by the
manufacturer and deposited at Slovenian National Building and Civil Engineering Institute
(ZAG Ljubljana). The results of factory production Control shall be recorded and evaluated
in accordance with the provisions of the control plan.

The manufacturer shall, on the basis of a contract, involve a body, which is notified for the
tasks referred to in a section 4 in the field of anchors in order to undertake the actions laid
down in section 5.2. For this purpose the Control plan referred to in sections 5.1 and 5.2
shall be handed over by the manufacturer to the notified body involved.

The manufacturer shall make a Declaration of performance, stating that the construction
product is in conformity with the provisions of this European Technical Assessment.

Official Journal of the European Communities L 254 of 8.10.1996

The Control plan is a confidential part of the technical documentation of this European Technical Assessment,
but not published together with the ETA, and handed over only to the notified body or bodies involved in the
procedure of attestation of conformity.
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Tasks for the notified bodies

The notified body shall retain the essential points of its actions defined in Annex V of
Regulation (EU) No. 305/2011 for system 1 and state results obtained and conclusions
drawn in a written report.

The notified certification body involved by the manufacturer shall issue an EC certificate of
constancy of performance the product stating the conformity with the provisions of this
European Technical Assessment.

In cases where the provisions of the European Technical Assessment and its Control plan
are no longer fulfiled the notified body shall withdraw the certificate of constancy of
performance and inform the Slovenian National Building and Civil Engineering Institute
(ZAG Ljubljana) without delay.

Issued in Ljubljana on 25.02.2015

Signed by:
Franc Capuder, M.Sc., Research Engineer
Head of Service of TAB
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ID

Marking: "FM" = identification name of producer and trade name of anchor

1. Anchor bolt (body) "R" = identification letter short length of anchor only for reduced embedment depth
2. Washer or"L" =long thread
3. Nut or"S" =short thread
4. Expansion sleeve "dnom" = nominal diameter of anchor
"tix" = max thickness of fixture
e.g.: FML 10/20 (anchor size M10x90 - tfix = 20 mm)

Figure Al: FM753 Nautilus hrg anchor

hef
hnom

hi

hmin

40

Figure A2: Installed FM753 Nautilus hrg anchor

FM753 Nautilus hrg

Product description Annex Al

Product and intended use
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Table Al: Dimensions

L

Marking

. L dnom f
d dxL Marking ID [mm] [mm] [mm]
M6x45 FM-R 6/3 A 47 20
© M6x65 FM-L 6/15 B 65 6 40
= M6x85 FM-L 6/35 C 85 60
M6x100 FM-L 6/50 D 100 60
M8x50 FM-R 8/5 A 53 22
M8x65 FM-L 8/7 B 65 37
M8x75 FM-L 8/15 C 75 47
2 M8x90 FM-L 8/30 D 90 8 62
M8x115 FM-L 8/55 E 115 82
M8x135 FM-L 8/75 F 135 87
M8x165 FM-L 8/105 G 165 87
M10x60 FM-R 10/5 A 63 28
M10x75 FM-L 10/5 B 78 43
M10x90 FM-L 10/20 C 90 55
= M10x100 FM-L 10/30 [ 100 10 65
= M10x120 FM-L 10/50 D 120 85
M10x145 FM-L 10/75 E 145 85
M10x170 FM-L 10/100 F 173 85
M10x210 FM-L 10/140 G 210 85
M12x80 FM-R 12/7 A 80 40
M12x100 FM-L 12/10 B 100 58
M12x110 FM-L 12/20 C 110 68
M12x135 FM-L 12/45 D 135 93
M12x160 FM-L 12/70 E 160 93
M12x185 FM-L 12/100 F 188 93
o~ M12x200 FM-L 12/115 G 200 12 93
= M12x220 FM-L 12/135 H 220 93
M12x240 FM-L 12/155 [ 240 93
M12x255 FM-L 12/170 L 255 93
M12x285 FM-L 12/200 M 285 93
M12x300 FM-L 12/215 N 300 93
M12x325 FM-L 12/240 P 325 93
M12x355 FM-L 12/270 Q 355 93
M16x110 FM-R 16/15 P 110 53
M16x125 FM-S 16/10 A 125 68
M16x145 FM-S 16/30 B 145 88
M16x175 FM-S 16/60 C 175 88
© M16x215 FM-S 16/100 D 215 16 88
= M16x230 FM-S 16/115 E 230 88
M16x250 FM-S 16/135 F 250 88
M16x270 FM-S 16/155 G 270 88
M16x285 FM-S 16/170 H 285 88
M16x320 FM-S 16/205 [ 320 88
M20X170 FM-S 20/30 A 170 65
S M20X215 FM-S 20/75 B 215 20 65
= M20X260 FM-S 20/120 C 260 65
M20X280 FM-S 20/140 D 280 65
FM753 Nautilus hrg
Annex A2

Product description
Dimensions
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Table Al: Materials

Part Component Material Coating

1 Anchor body Cold formed or machined steel according to

(bolt) EN ISO 898/1 .

Galvanised > 10 um
2 Washer Steel according to DIN 125/1 — 140 HV “Nautilus high
resistance grey opaque”

3 Hexagonal nut Steel grade 8 according to DIN 934
4 Expansion Stainless steel AlSI 316 according to EN

sleeve 10088/2

FM753 Nautilus hrg

Product description

Materials

Annex A3
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Specifications of intended use

Anchorages subjected to:

Static, quasi static load.

Base materials:

Non-cracked concrete.

Reinforced and unreinforced normal weight concrete of strength class C20/25 at minimum
and C50/60 at maximum according to EN 206-1:2000/A2:2005.

Use conditions (Environmental conditions):

The anchor may be used in concrete subject to dry internal conditions

Design:

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

Anchorages under static and quasi-static actions are designed in accordance with ETAG 001,
Annex C, designh method A, Edition August 2010 or CEN/TS 1992-4-4.

Verifiable calculation notes and drawings are prepared taking into account of the load 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.).

Installation:

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

Use of the anchor only as supplied by the manufacturer without exchanging the components
of an anchor.

Anchor installation in accordance with the manufacturer’s specifications and drawings using
the appropriate tools.

Thickness of the fixture corresponding to the range of required thickness values for the type of
anchor.

Checks before placing the anchor to ensure that the strength class of the concrete in which
the anchor is to be placed is in the rang given and is not lower that of the concrete to which
the characteristic loads apply for.

Check of concrete being well compacted, e.g. without significant voids.

Cleaning of the hole of drilling dust.

Anchor installation ensuring the specified embedment depth.

Keeping of the edge distance and spacing to the specified values without minus tolerances.
Pasitioning of the drill holes without damaging the reinforcement.

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

Application of the torque moment given in Annex B2 or C1 using a calibrated torque wrench.

FM753 Nautilus hrg

Intended use Annex B1

Specification
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Table B1: Installation data

tix trix
hy het do dcut,max ds . Tinst sSwW
d dxL fE;q,lr'\;lE]D T:;":’]D [mm] hnom [mm] [mm] [mm] [mm] [mm] hmin [mm] [Nm] [mm]
M6x45 3 - 45 36 30
© M6x65 20 15
= M6x85 ?40; 35 50 41 35 6 7 100 6 10
M6x100 (55) 50
M8x50 5 - 50 38 30
M8x65 (15) 7
M8x75 (25) 15
2 M8x90 (40) 30 8 8,45 9 100 15 13
M8x115 (65) 55 60 48 40
M8x135 (85) 75
M8x165 (115) 105
M10x60 5 - 55 44 35
M10x75 (20) 5
M10x90 (35) 20
e M10x100 (45) 30
= M10x120 (65) 50 70 59 50 10 10,45 12 100 % 17
M10x145 (90) 75
M10x170 (115) 100
M10x210 (155) 140
M12x80 7 - 70 56 45 100
M12x100 (25) 10
M12x110 (35) 20
M12x135 (60) 45
M12x160 (85) 70
M12x185 (115) 100
™ M12x200 (130) 115
= M12x220 (150) 135 85 71 60 12 12.5 14 120 50 19
M12x240 (170) 155
M12x255 (185) 170
M12x285 (215) 200
M12x300 (230) 215
M12x325 (255) 240
M12x355 (285) 270
M16x110 15 - 95 76 65 130
M16x125 (30) 10
M16x145 (50) 30
M16x175 (80) 60
© M16x215 (120) 100
= M16x230 (135) 115 115 96 85 16 16,5 18 170 100 24
M16x250 (155) 135
M16x270 (175) 155
M16x285 (190) 170
M16x320 (225) 205
M20x170 - 30
§ m;gig;g 17250 130 115 95 20 20,5 22 200 150 30
M20x280 - 140
(..) = tix by reduced embedment depth hesrep
FM753 Nautilus hrg
Intended use Annex B2

Installation data
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Table C1: Characteristic values for Tension loads in case of static and quasi-static
loading for desigh method A acc. ETAG 001-Annex C or CEN/TS1992-4-4

E tial characteristi Performance
Ssentlal characleristics M61 | M6-2 | M8-1 | M8-2 | M10-1 | M10-2 | M121 | M122 | NM6-1 | 162 | M20
Installation parameters
Nominal diameter of
do arill bit [mm] 6 8 10 12 16 20
het Egsg"’e anchorage | v | 30+ 35* | 30+ 40 | 35* 50 | 45 60 | 65 8 | 95
b | Minimum thickness | ) 100 100 100 100 120 | 130 | 170 | 200
of concrete member
Tinst Torque moment [Nm] 6 15 25 50 100 150
Smin Minimum spacing [mm] 45 50 45 55 50 55 120 90 140 130 200
Cmin Minimum edge mm] | 45 50 | 45 55 50 55 80 9 | 100 130 | 145
distance
Tension steel failure mode
Characteristic
Nrks tension steel failure [kN] 11 17 28 33 72 108
YMsN Partial safety factor [] 15 1,4 1,4 1,4 1,5 15
Pull-out failure mode
Characteristic pull-
NRkp out failure in non- [kN] 5 6 6 12 6 12 12 -1 -1 35 40
cracked concrete
¥2 - [l 1,0
Partial safety factor
Ywp i H 15
S gg‘:gﬁge”s“c [mm] 3% het
Characteristic edge
CerN distance [mm] 1,5 % hef
wecwr | Increasing factor for | [ 1,07 1,10 1,22
Weeaso | NRrip in non-cracked [-] 1,14 1,20 1,41
yeosue | CONCrete [ 1,20 1,30 1,55
Concrete Cone failure mode
Factor for non-
cracked concrete
kuer | CENITS 1992445, | [ 101
6.2.1.4
YMe Partial safety factor [1] 1,5
Splitting failure mode
Characteristic
Scr,sp spacing [mm] 3 % het
Characteristic edge
Cer,sp distance [mm] 1,5 X hef
YMsp Partial safety factor [] 1,5
Displacement under tension load
Non-cracked concrete C20/25
N Service tension load | [kN] 24 29 29 5,7 29 5,7 5,7 11,2 12,6 16,7 19,0
N Short term mm] | 021 033 | 009 16 | 007 035 | 010 012 | 003 003 | 0,05
displacement
Long term
SNeo displacement [mm] 16 1,6 16 1,6 1,6 1,6 1,6 1,6 1,6 1,6 1,6
Use restricted to anchoring of structural components statically indeterminated
Y pyll — through failure is not decisive
FM753 Nautilus hrg
Annex C1

Design acc. to ETAG 001-Annex C or CEN/TS 1992-4-4
Characteristic resistance under Tension loads — BWR 1
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Table C2: Characteristic values for Shear loads in case of static and quasi-static loading
for design method A acc. ETAG 001-Annex C or CEN/TS 1992-4-4

Essential characteristi Performance
ssential characteristics M6-1 | M6-2 | M8-1 | M82 | Mi0-1 | M10-2 | M121 | M12:2 | M16-1 | M16-2 | M20
Shear steel failure
Vage | Choradteristicshear | p . 65 9,2 13,9 20,1 126 51,5
steel failure
Bending moment
0,
MPRes characteristic failure (Nm] 12 24 49 72 193 338
Factor considering
Kz ductilty [ 08
YMsv Partial safety factor [1] 1,5
Shear concrete pry-out and edge failure
Factor in equation
k (5.6) of ETAG 001 [mm] 1,0 2,0
Annex C §5.2.3.3
Factor in equation
Ks (16) of CEN/TS [mm] 1,0 2,0
1992-4-4 §6.2.2.3
lef Egstcrf"’e anchorage | oo | 30 35 | 30 40 | 35 50 | 45 60 | 65 8 | 95
dnom Diameter of anchor | [mm] 6 8 10 12 16 20
YMe Partial safety factor [1] 1,5
Displacement under shear load
v Service shear load [kN] 3,1 44 6,6 9,6 20,3 245
Short term
Svo displacement [mm] 21 2,0 2,6 2,8 3,0 2,6
Long term
Voo displacement [mm] 3,1 3,1 39 4,2 44 4,0
FM753 Nautilus hrg
Annex C2

Design acc. to ETAG 001-Annex C or CEN/TS 1992-4-4
Characteristic resistance under Shear loads — BWR 1




