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Technical description of the product

The Sormat Concrete Screw Anchor S-CSA+ is a concrete screw in sizes 8, 10 and 14
made of galvanised carbon steel. The fastener is screwed into a predrilled cylindrical 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.

For the installed anchor see Figure given in Annex A1.
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.

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

Mechanical resistance and stability (BWR 1)

The basic work requirements for mechanical resistance and stability are listed in Annexes
C1, C2 and C5.

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

General aspects relating to fitness for use

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

E-00605/20



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) 1 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 330232-00-0601.

Issued in Ljubljana on 19. 1. 2021

Signed by:

7

Franc C 'uder, M.Sc.
Head of Service of TAB
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SORMAT Concrete Screw Anchors S-CSA+ after installation

¢ o <
-

<

- hef ot
= hnom
by
- himin -
dy = Drill hole diameter
hoom = Nominal embedment depth
h, = Drill hole depth
hmin = Minimum concrete member thickness
tnx = Fixture thickness
ds = Clearance hole diameter in fixture
Sormat Concrete Screw Anchor S-CSA+
Annex A1

Product description
Installation condition
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Table A1: Materials and Types

fyk fuk

Material
[N/mm?] [N/mm?]

Cold forged carbon steel,
zinc electroplated according to EN 1SO 4042 or with Multi Layer Coating, 640 800
thickness = 5um

Part | Designation Description

Hexagonal head version with
combined washer

Countersunk head version with [z
2 | S-CSA+CS T-drive ﬁ % QS QS QS Q& QE t‘\\ ﬂ I

3 S-CSA+P Pan head version with T-drive —-

1 S-CSA+ HEX

Table A2: Anchor dimensions and head marking

: S-CSA+ | S-CSA+ | S-CSA+
Anchor size 8 10 14 Marking: Identifying mark: S

Anchor identity: ~ CSA+
Nominal diameter: duom

[mm] 8 10 14 Screw length: L

Example: S-CSA+ 8x80

Nominal d
diameter nen

Thread
outer din [mm] 10,50 12,70 16,55

diameter

Core

diameter dc | [mm] | 7,30 | 9,15 | 13,00

Shaft

diameter ds [mm] 7,80 9,62 13,40

iﬁfﬁd As [mm?] | 42,43 | 65,76 | 132,73

Sormat Concrete Screw Anchor S-CSA+

Product description Annex A2

Materials, types and dimensions
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Specifications of intended use

Anchorages subjected to:

e Static, quasi static load.
e 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 206:2013+A1:2016.

Use conditions (Environmental conditions):
e The anchor may be used in concrete subject to dry internal conditions.

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 or EN 1992-4:2018.

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

o 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.

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.

e 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.

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

e Cleaning of the hole of drilling dust.

e Anchor installation ensuring the specified embedment depth.

e Keeping of the edge distance and spacing to the specified values without minus tolerances.

e Positioning of the drill holes without damaging the reinforcement.

e 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.

e Observe the maximum installation torque given in Annex B2.

Sormat Concrete Screw Anchor S-CSA+

Intended use Annex B1

Specifications
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Table B1: Installation data
Anchor size
SORMAT Concrete Screw Anchor
S-CSA+8 S-CSA+ 10 S-CSA+ 14
S-CSA+
8-1 8-2 10-1 10-2 | 141 | 14-2
Nominal embedment depth Nhom  [Mm] 50 65 55 85 65 115
Drill hole diameter dp [mm] 8 10 14
Cutting diameter at the upper
tolerance limit (maximum detmaxs  [mm] 8,45 10,45 14,50
diameter bit)
E;Fr)ztth of drilled hole to deepest hyz  [mm] 60 75 65 95 75 125
Effective anchorage depth hes  [mm] 39,2 51,9 42,5 68,0 | 49,3 | 91,8
D|ameter of clearance hole in & [mm] 10,8 - 12,0 13,0 — 14,0 17.0-18.0
the fixture
Maximum installation torque Tt S [Nm] 45 85 100
Max installation torque for
impact screw driver Tso  [Nm] =M B30 i
Table B2: Minimum thickness of concrete member, spacing and edge distance
Anchor size
SORMAT Concrete Screw Anchor
S-CSA+8 S-CSA+ 10 S-CSA+ 14
S-CSA+
8-1 8-2 10-1 10-2 | 141 | 14-2
Minimum thickness of concrete Ao (mml 100 115 100 130 120 150
member
Minimum spacing S [mm] 35 35 40 40 60 60
Minimum edge distance Givin [mm] 35 35 40 40 60 60
Sormat Concrete Screw Anchor S-CSA+
Intended use Annex B2
Installation data
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Installation instructions
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Make a cylindrical
hole

Clean the hole

Install the screw
anchor by impact
screwdriver or
torque wrench

Ensure that the
screw anchor head
fully rests without

3 = any gap on the
> fixture and is not
< damaged
Rnom .

Sormat Concrete Screw Anchor S-CSA+

Intended use Annex B3
Installation instructions
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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 [S\KEIPE:S2A0kE:

Anchor size

SORMAT Concrete Screw Anchor S-CSA+ S-CSA+ 8 S-CSA+10 S-CSA+ 14
8-1 8-2 10-1 | 10-2 | 141 14-2

Steel failure
Characteristic resistance Nres | [KN] 33,9 52,6 106,2
Partial safety factor s | [-] 1,5

Pull-out failure

Characteristic resistance

in cracked concrete C20/25 Nrip | (kNI 6.5 12 L 19 8.5 30

Characteristic resistance in

1) 1) 1) 1)
non-cracked concrete C20/25 Nrip | [kN] / / / ! 15 42

C25/30 1,07 1,07 | 1,06 | 1,06 | 1,08 1,10
C30/37 1,13 114 | 112 | 112 | 1,14 1,19
C35/45 1,19 1,19 | 117 | 117 | 1,20 1,27

Inereasng acior for N Yo Caomo | 124 | 124 | 121 | 121 | 1.26 | 1,34
C45/55 1,28 1,29 | 1,25 | 1,25 | 1,31 1,41
C50/60 1,32 1,33 | 1,29 | 1,28 | 1,35 1,47
Partial safety factor Yins;) u! 1 ’03
e | -] 1,6
Concrete cone and splitting failure
Effective anchorage depth hes [mm] 39,2 519 | 425 | 68,0 | 49,3 91,8
Factor for cracked concrete Ker [-1] 7.7
Factor for non-cracked concrete Kiice [-] 11,0
Spacing Ser.N [mm] 118 156 128 204 148 275
Edge distance CerN [mm] 59 78 64 102 74 138
Spacing ( splitting ) Sersp | [MmM] 118 176 | 128 | 232 | 148 | 275
Edge distance ( splitting ) Cersp | [Mm] 59 88 64 116 74 138
Partial safety factor YMsp " [-] 1,5 3

YPull-out isn't decisive
2 In absence of other national regulations

% The installation safety factor of yi.q = 1,0 is included

Sormat Concrete Screw Anchor S-CSA+

Performance Annex C1

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 [SNIkSISPEER0)ks

Anchor size
SORMAT Concrete Screw Anchor S-CSA+ S-CSA+ 8 S-CSA+10 S-CSA+ 14
8-1 8-2 10-1 | 10-2 | 14-1 14-2
Steel failure without lever arm
Characteristic resistance Vris [kN] 19,1 216 | 31,8 | 352 | 611 64,9
Partial safety factor Yris [=] 1,25
Factor for considering ductility k7 [-] 0,8 1,0
Steel failure with lever arm
Characteristic resistance MORk‘S [Nm] 37 45 72 84 207 227
Partial safety factor YMs Y [-1] 1,25
Concrete pryout failure
k-factor K [-] 3,4 3,0 3,3
Partial safety factor e [l 1,5
Concrete edge failure
Effective length of anchor under I [rim] 39,2 519 | 425 | 680 | 49,3 91,8
shear load
Qutside diameter of anchor o [ [mm] 8 10 14
Cracked concrete without any 10
edge reinforcement '
Cracked concrete with straight
edge reinforcement g [-1 12
>@12 mm o
Cracked concrete with edge
reinforcement and closely i
spaced stirrups (a £ 100mm) or ’
non-cracked concrete
Partial safety factor YMe B [-] 1:5

"In absence of other national regulations

Sormat Concrete Screw Anchor S-CSA+

Performance Annex C2
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 (SN REeirE 20kl

Anchor size
SORMAT Concrete Screw Anchor S-CSA+ S-CSA+ 8 S-CSA+ 10 S-CSA+ 14
8-1 8-2 10-1 | 10-2 | 141 | 14-2
Steel failure
R30 [kN] 0,42 0,99 2,65
Characteristic resistance Ngye i R60 [kN] 0,38 0,85 L i
" R0 [kN] 0,30 0,66 1,43
R120 [kN] 0,21 0,53 1,33
Pull-out failure
R30 [kN] 1,63 3,00 | 1,88 | 475 | 213 | 7,50
Characteristic resistance Nggps e ] Led | 400 | %80 | Siin | 19 ) 70
i R90 [kN] 1,63 3,00 1,88 | 4,75 213 7,50
R120 [kN] 1,30 240 | 1,50 | 3,80 | 1,70 | 6,00
Concrete cone and splitting failure *
R30 [kN] 1,66 3,34 | 2,03 | 6,57 | 2,94 | 13,90
L , r R60 [kN] 1,66 3,34 | 2,03 | 6,57 | 294 | 13,90
Characteristic resistance N gy ¢
R0 [kN] 1,66 3,34 | 2,03 | 657 | 2,94 | 13,90
R120 [kN] 1,33 267 | 162 | 525 | 2,35 | 11,12
3 ScrN fi [mm] 4 x hef
2peehg S | (mm] | 35 | 35 | 40 | 40 | 60 | 60
Cer N fi [mm] 2X hef
Edge distance Fire attack from one side: Cyin = 2 X hgt
Crmin [mm] Fire attack from more than one side:
Cmin = 300 mm and 2 2 x he

" As arule, 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

§2.2.1.

In the absence of other national regulations the partial safety factor for resistance under fire exposure

yma= 1,0 is recommended.

Sormat Concrete Screw Anchor S-CSA+

Performance

Characteristic tension resistance under fire exposure

Annex C3

ETA-20/0446, issued on 19. 1. 2021 — page 11 of 13

E-00605/20




Table C4: Characteristic resistances under shear loads in case of fire exposure for design
according to EOTA TR 020 or [SNREIePar {0l is

Anchor size

SORMAT Concrete Screw Anchor S-CSA+ S-CSA+8 S-CSA+ 10 S-CSA+ 14

8-1 8-2 10-1 | 10-2 | 14-1 14-2

Steel failure without lever arm

R30 [kN] 0,42 0,99 2,65
. . R60 [kN] 0,38 0,85 1,99

Ch terist t V .
aracteristic resistance Vryss 290 [KN] 0.30 0.66 1.73
R120 [kN] 0,21 0,53 1,33

Steel failure with lever arm

R30 INm] | 047 | 056 | 1,35 | 1,57 | 518 | 567
R60 INm] | 042 | 050 | 1,17 | 1,36 | 3,88 | 4,25
R90 INm] | 033 | 0,39 | 0,90 | 1,05 | 3,36 | 3,69
R120 | [Nm] | 023 | 028 | 0,72 | 0,84 | 2,58 | 2,83

Characteristic resistance MORk_s_ﬁ

Concrete pryout failure
k-factor kg [-] 3,4 3.0 3,3
R30 [kN] 564 | 11,36 | 6,09 | 19,71 | 9,70 | 45,87
R60 [kN] 564 | 11,36 | 6,09 | 19,71 | 9,70 | 45,87
R90 [kN] 564 | 11,36 | 6,09 | 19,71 | 9,70 | 45,87
R120 [kN] 4,52 9,08 486 | 15,75 | 7,76 | 36,70

Characteristic resistance Vg p i

Concrete edge failure
The initial value V”Rk’csﬁ of the characteristic resistance in concrete C20/25 to C50/60 under fire exposure
may be determined by:

VPees = 0,25 X Ve (< R90) Vs =0,20x Vs . (R120)

with VORKc 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
§2.2.1.

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 cnin 2 300 mm and = 2 x hgy.

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

Sormat Concrete Screw Anchor S-CSA+

Performance Annex C4

Characteristic shear resistance under fire exposure
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Table C5: Displacements under tension loads for static and quasi-static loading

Anchor size

SORMAT Concrete screw anchor S-CSA+ S-CSA+8 S-CSA+10 S-CSA+ 14
8-1 8-2 10-1 10-2 14-1 14-2
N [kN] 3,10 5,71 3,57 9,05 4,05 14,29

Cracked C20/25 S | [mm] | 0,04 | 008 | 003 | 015 | 020 | 022
Ones [mm] 0,65 0,94 0,48 0,89 1,68 1,52
N [kN] 4,09 7,60 4,61 11,58 5,46 21,00

Cracked C50/60 Ono [mm] 0,05 0,13 0,09 0,14 0,24 0,32
One [mm] 0,65 0,94 0,48 0,89 1,65 1,52
N [kN] 5,76 8,76 6,48 13,14 7,14 20,00

Non-cracked C20/25 5w | [mm] | 007 | 012 | 010 | 009 | 0,33 | 0,15
One [mm] 0,65 0,94 0,48 0,89 1,65 1,52
N [kN] 9,10 13,85 | 10,26 | 20,76 9,64 29,40

Non-cracked C50/60 Ono [mm] 0,17 0,26 0,07 0,33 0,17 0,23
One [mm] 0,65 0,94 0,48 0,89 1,65 1,62

Table C6: Displacements under shear loads for static and quasi-static loading

Anchor size
SORMAT Concrete screw anchor S-CSA+ S-CSA+8 S-CSA+10 S-CSA+ 14
8-1 8-2 10-1 10-2 14-1 14-2

Vv [kN] | 10,91 12,29 | 18,17 | 20,11 34,91 37,09

Cracked and non-cracked
concrete Ovo [mm] 1,19 1,35 3,04 3,20 2,33 2,46

C20/25 - C50/60

Oy [mm] 1,79 2,02 4,56 4,80 3,50 3,69

Sormat Concrete Screw Anchor S-CSA+

Performance Annex C5

Displacements under tension and shear loads
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