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Specific parts

1 Technical description of the product

Sormat through bolts S-KA/ S-KAK/ S-KAH are made of zinc plated carbon steel (S-KA), hot
dip galvanised carbon steel (S-KAK) or stainless steel (S-KAH). It consists of a bolt,
expansion sleeve, hexagonal nut and washer.

Anchors are made in sizes M6 and M8. Anchor is placed into a drilled hole and anchored by
torque-controlled expansion.

For the installed anchor see Figure given in Annex A1.

2  Specification of the intended use(s) in accordance with the applicable
European Assessment Document (hereinafter EAD)

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.

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

3.1 Mechanical resistance and stability (BWR 1)

The basic work requirements for mechanical resistance and stability are listed in Annexes C1
and C2.

3.2 Safety in case of fire (BWR 2)
The basic work requirements for safety in case of fire are listed in Annexes C3 and C4.

3.3 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.

3.4 Safetyin use (BWR 4)
For basic work requirement safety in use the same criteria are valid as for basic work
requirement mechanical resistance and stability.

3.5 Protection against noise (BWR 5)
Not relevant.

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

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

3.8 General aspects relating to fithess for use

Durability and serviceability are only ensured if specifications of intended use according to
Annex B1 are kept.
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4  Assessment and verification of constancy of performance (hereinafter AVCP)
system applied, with reference to its legal base

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) 2+ apply.

5 Technical details necessary for the implementation of the AVCP system, as
provided for on the applicable EAD

Technical details necessary for the implementation of the AVCP system are laid down in
Chapter 3 of EAD 330747-00-0601.

Issued in Ljubljana on 16. 02. 2023

;@igned by:
|
Franc Gapuder, M.Sc.
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\

Head of Service of TAB

! Official Journal of the European Communities L 254 of 8.10.1996
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SORMAT through bolt

Bolt Hexagonal nut
Sleeve Washer _

o all H
Marking (Optional):
S-KA: S-KA M.. Msxmax - Zinc plated
S-KA: S-KA M...x length - zinc plated
S-KAK: S-KAK M... /tfix max - hot dip galvanized
S-KAK: S-KAK M... x length - hot dip galvanized
S-KAH: S-KAH M.. . /tay max - stainless steel A4
S-KAH: S-KAH M... x length - stainless steel A4
Examples:
S-KA6/15 - zinc plated
S-KAK 6/15 - hot dip galvanized
S-KAH 6/15 - stainless steel

Sormat through bolts S-KA/S-KAK/S-KAH

Product description

Product

Annex A1
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SORMAT through bolt after installation
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Effective anchorage depth | Thickness of fixture
. Depth of drilled hole to deepest point
Thickness of concrete member
Sormat through bolts S-KA/S-KAK/S-KAH
Al
Product description nnex A2
Installation condition
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SORMAT through bolt
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Table A1: Materials for S-KA and S-KAK
Part | Designation Material "2
1 Bolt Cold forged steel
2 | Sleeve Cold rolled galvanized steel strip, EN 10346
3 | Washer Steel, DIN 125 (EN I1SO 7089), DIN 440 (EN I1SO 7094), DIN 9021 (EN 1SO 7093)
4 | Hexagonal nut | Steel, property class 8, DIN 934 (EN ISO 4032)

Table A2: Materials for S-KAH

'S-KA: Parts 1,3 and 4 are zinc electroplated according to EN 1SO 4042 > 5um and bright passivated
) §-KAK: Parts 1,3 and 4 are hot dip galvanized according to EN 1SO 10684, EN I1SO 1461

Part | Designation Material
1 Bolt Stainless steel, EN 10088-3
2 | Sleeve Stainless steel strip, EN 10088-2

3 | Washer DIN 9021 (EN ISO 7093)

Stainless steel, DIN 125 (EN ISO 7089), DIN 440 (EN ISO 7094),

4 | Hexagonal nut | Stainless steel, property class 80, DIN 934 (EN 1SO 4032)

Sormat through bolts S-KA/S-KAK/S-KAH

Product description
Materials

Annex A3
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Specifications of intended use
Anchorages subjected to:

e Static, quasi static load.
e Use only for multiple use for non-structural applications according to EAD 330747-00-0601
¢ Fire exposure.

Base materials:

e Cracked and non-cracked concrete.
» Reinforced and unreinforced normal weight concrete of strength class C20/25 at minimum and
C50/60 at maximum according to EN 206:2013A1:2016.

Use conditions (Environmental conditions):

e The S-KA and S-KAK and S-KAH M6-1 anchors may be used in concrete subject to dry internal
conditions.

e The S-KAH M6-2 and S-KAH M8 anchors may be used in concrete subject to dry internal conditions
and also in concrete subject to external atmospheric exposure (including industrial and marine
environment), or exposure in permanently damp internal conditions, if no particular aggressive
conditions exist.

Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone
of seawater, chioride atmosphere of indoor swimming pools or atmosphere with extreme chemical pollution (e.g.
desulphurization plants or road tunnels where de-icing materials are used).

Design:

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

e Anchorages under static and quasi-static actions are designed in accordance with
EOTA TR 055, Edition December 2016, Amended February 2018 or EN 1992-4:2018.

o For application with resistance under fire exposure the anchorages are designed in accordance with
the method given in EOTA TR 020, Edition May 2004.

¢ \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:

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

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

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

o 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 range 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.

In case of aborted hole, drilling of new hole at a minimum distance of twice the depth of the aborted

hole, or smaller distance provided the aborted drill hole is filled with high strength non-shrinkage

mortar. No shear or oblique tension loads are allowed in the direction of a not filled aborted hole.

¢ Application of the torque moment given in Annex B3 using a calibrated torque wrench.

Sormat through bolts S-KA/S-KAK/S-KAH

Annex B1
Intended use

Specifications
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SORMAT through bolt

d nom

Marking
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Table B1: Dimension of an anchor

si Nominal diameter Sleeve length Total length
ize

dnom [mm] ls [mm] L [mm]
M6 6 14,5 38 ... 420
M8 8 15,9 50 ... 420

Sormat through bolts S-KA/S-KAK/S-KAH

Intended use

Anchor dimensions

Annex B2
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Effective anchorage depth he | Thickness of fixture tg, e.g.: Distance mounting
Depth of drilled hole to deepest point h,
Thickness of concrete member hyy,
Table B2: Installation data
Anchor size
Sormat through bolts S-KA/S-KAK/S-KAH
M6-1 Mé6-2 M8
Drill hole diameter do [mm] 6 6 8
Cutting diameter at the upper tolerance
limit (maximum diameter bit) otmax < [mm] 6.40 6,40 8,45
Depth of drilled hole to deepest point h; 2 [mm] 35 45 45
Effective anchorage depth hes fmm} 25 35 35
Diameter of clearance hole in the fixture di < [mm] 7 7 9
Thickness of the fixture tfix, max [mm] 380 370 370
Width across flats Sw [mm] 10 10 13
Required torque S-KA 4 7 11
S-KAK Tinst [Nm] 4 7 15
S-KAH 5 8 15
Sormat through bolts S-KA/S-KAK/S-KAH
Annex B3

Intended use
Installation data
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Table B3: Minimum thickness of concrete member, spacing and edge distance

Sormat through bolts S-KA/S-KAK/S-KAH

Anchor size

Mé6-1 Me6-2 M8
Minimum thickness of concrete member Pimin [mm] 80 80 80
Minimum spacing Smin [mm] 50 40 60
Minimum edge distance Cinin [mm] 50 40 60
Sormat through bolts S-KA/S-KAK/S-KAH
Annex B4

Intended use
Installation data
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Table C1: Characteristic resistances under tension loads in case of static and quasi-static loading
for design according EOTA TR 055 or EN 1992-4:2018

Anchor size
Sormat through bolts S-KA/S-KAK/S-KAH
M6-1 M6-2 M8
Steel failure
S-KA/S-KAK 8,6 14,8
Characteristic resistance NRrk s [kN]
S-KAH 9,9 15,8
Partial safety factor TMs 2 [-] 1,4
Pull-out failure
Characteristic resistance in S-KA/S-KAK 2,0 3,5 7,0
cracked and non-cracked Nrip [kN]
concrete C20/25 S-KAH 3,0 50 7,0
C25/30 1,12 1,12 1,08
C30/37 1,22 1,22 1,15
. C35/45 1,32 1,32 1,20
Increasing factor for Ngry o Ye C40/50 141 141 1.26
C45/55 1,50 1,50 1,32
C50/60 1,58 1,58 1,44
. 'Yinst2) [ N ] 1,0
Partial safety factor 5 "
e | [-] 1,57
Concrete cone and splitting failure
Effective anchorage depth het [mm] 25 35 35
Factor for cracked concrete Ker [-1 7,7
Factor for non-cracked concrete Kucr [-1 11,0
Spacing SerN [mm] 75 105 105
Edge distance CerN [mm] 37,5 52,5 52,5
Spacing ( splitting ) Ser.sp [mm] 140 120 120
Edge distance (splitting) Cor.sp [mm} 70 60 60
Partial safety factor YMsp 2 [-1 1,5
Y pull-out failure is not decisive
2 |n absence of other national regulations
3 The installation safety factor of v, = 1,0 is included
Sormat through bolts S-KA/S-KAK/S-KAH
Annex C1

Performance
Characteristic resistance under tension loads
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Table C2: Characteristic resistances under shear loads in case of static and quasi-static loading
for design according to EOTA TR 055 or EN 1992-4:2018

Anchor size
Sormat through bolts S-KA/S-KAK/S-KAH
M6-1 Mé6-2 Ma

Steel failure without lever arm
Characfteristic S-KAIS-KAK / 4.3 10,0
resistance Vs [kN]

S-KAH / 12 13,4
Partial safety factor Yus [-] 1,25
Factor for considering ductility k7 [-] 1
Steel failure with lever arm
Characteristic S-KA/S-KAK M° INm] 7 20

. Rk,s

resistance S-KAH 9 29
Partial safety factor ™S [-] 1,25
Concrete pryout failure
k-factor kg [-] 1 1 1
Partial safety factor e K [-] 1,5
Concrete edge failure
Effective length of anchor under shear load l¢ [mm] 25 35 35
Outside diameter of anchor Oram [mm] 6 6 8
Uncracked and cracked concrete without any 10
edge reinforcement ’
Cracked concrete with straight edge 12
reinforcement > @12 mm Wy [-] ’
Uncracked or cracked concrete with edge
reinforcement and closely spaced stirrups (a < 1,4
100mm and a = 2¢4)
Partial safety factor YMc R [-] 1,5

'In absence of other national regulations

Sormat through bolts S-KA/S-KAK/S-KAH

Annex C2
Performance

Characteristic resistance under shear loads
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Table C3: Characteristic resistances under tension loads in case of fire exposure for design
according to EOTA TR 020 or EN 1992-4:2018

Anch i
Sormat through bolts S-KA/S-KAK/S-KAH Ut d
M6-1 |  M6-2 M8
Steel failure
R30 | [kN] / 0,16 0,26
R60 | [kN] / 0,14 0,24
S-KA/S-KAK
L—_wRQO [kN] / 0,11 0,18
f;*;?sffacrfggs“c R120 | [kN] / 0,08 0,13
N R30 [kN] / 0,16 0,53
e R60 | [kN] / 0,14 0,42
S-KAH i S oS
R90 [kN] / B 0,11 0,32
R120 [kN] / 0,08 0,26
Pull-out failure
R30 | [kN] 05 | 050 1,75
1,7
S KASKAK | _RE0_| kNI 0,50 0,50 75
R90 [kN] 0,50 0,50 _ 1,75
:ég?srfacgggs“c R120 | [kN] 0,40 0,40 1,40
N R30 [kN] 0,75 0,75 1,63
et R60 | [kN] 0,75 075 1,63
S-KAH - b UESI= dle : 2
R90 | [kN] 0,75 0,75 1,63
R120 [kN] 0,60 0,60 1,30
Concrete cone and splitting failure
R30 [kN} 0,56 1,30 1,30
Characteristic resistance R60 | [kN] 0,56 1,30 1,30
N rkcfi R90 [kN] 0,56 1,30 1,30
R120 [kN] 0,45 1,04 1,04
: Serns | [mm] 4 x het
Spacing
Smin {mm] 50 40 60
Cong | [MM] 2 X hey
Edge distance Fire attack from one side: Cnin = 2 X hgs
Cmin | [mm] Fire attack from more than one side:
Cmin = 300 mm and = 2 x hy

" As a rule, splitting failure can be neglected when cracked concrete and reinforcement is assumed
Design under fire exposure is performed according to the design method given in EOTA TR 020.

Under fire exposure usually cracked concrete is assumed. The design equations are given in EOTA TR 020
§221.

In the absence of other national regulations the partial safety factor for resistance under fire exposure
tma = 1,0 is recommended.

Sormat through bolts S-KA/S-KAK/S-KAH

Performance Annex C3

Characteristic tension resistance under fire exposure
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Table C4: Characteristic resistances under shear loads in case of fire exposure for design
according to EOTA TR 020 or EN 1992-4:2018

Anchor si
Sormat through bolts S-KA/S-KAK/S-KAH porerees
M6-1 |  M6-2 M8
Steel failure without lever arm
R30 [kN] / 0,16 0,26
R60 kN / 0,14 0,24
S-KA/S-KAK [KN]
R90 [kN] / 0,11 0,18
Cherscieristic R120 | [kN] / 0,08 0,13
resistance
v R30 [kN] / 0,16 0,53
et / 0,14 0,42
R60 kN ) i
S-KAH [kN]
RO [N | /| ot | 032
R120 | [kN] / 0,08 0,26
Steel failure with lever arm
R30 | [kN] / n 0,15 0,37
R60 kN / 0,14 0,34
S-KA/S-KAK (kNI
R90 [kN] / 0,11 0,26
Charactsristic R120 | [kN] / 0,08 0,19
resistance
M° R30 [kN] / 0,15 0,75
e R60 | [kN] / 0,14 0,60
S-KAH I - ALy Sl e - UL e
R90 [kN] / 0,11 0,40
R120 | [kN] / 0,08 0,37
Concrete pryout failure
k-factor ks [-] 1 1 1
R30 [kN] 0,56 1,30 1,30
Characteristic resistance R60 [kN] 0,56 1,30 1,30
VRkep/fi R90 [kN] 0,56 1,30 1,30
R120 [kN] 0,45 1,04 1,04
Concrete edge failure
The initial value VURk,c,ﬁ of the characteristic resistance in concrete C20/25 to C50/60 under fire
exposure may be determined by:
VPreen = 0,25 x Ve (< R90) Vs = 0,20 x VPR (R120)
with V°Rk,c initial value of the characteristic resistance in cracked concrete C20/25 under
normal temperature.

Design under fire exposure is performed according to the design method given in EOTA TR 020.

Under fire exposure usually cracked concrete is assumed. The design equations are given in EOTA TR 020
§221.

EOTA TR 020 covers design for fire exposure from one side. For fire attack from more than one side the
edge distance must be increased to Cpi, 2 300 mm and 2 2 x hg;.

In the absence of other national regulations the partial safety factor for resistance under fire exposure
6= 1,0 is recommended.

Sormat through bolts S-KA/S-KAK/S-KAH

Performance Annex C4

Characteristic shear resistance under fire exposure
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