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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 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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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 36(3) of Regulation
(EU) No 2024/3110.
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Specific Part
1 Technical description of the product

The Wirth Fixanchor W-FAZ PRO is a fastener which is placed into a drilled hole and anchored
by torque-controlled expansion. The following fastener types are covered:

- Anchor type W-FAZ PRO made of galvanized steel or stainless steel or high corrosion
resistant steel with external thread, washer and hexagon nut, sizes M8 to M20 with a fastener
length <200 mm

- Anchor type W-FAZ PRO-L made of galvanized steel or stainless steel or high corrosion
resistant steel with external thread, washer and hexagon nut, sizes M8 to M20 with a fastener
length = 200 mm and M24, M27 in all lengths

- Anchor type W-FAZ PRO-SH made of sherardized steel with external thread, washer and
hexagon nut, sizes M8 to M27

- Anchor type W-FAZ PRO-IG made of galvanized steel or stainless steel or high corrosion
resistant steel with internal thread, washer and hexagon head screw or countersunk head
screw or hexagon nut and commercial standard rod, sizes M6 to M12.

The 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 fastener 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 fastener 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
Characteristic resistance to tension load W-FAZ-PRO: see Annex B4, C1, C2
(static and quasi-static loading) W-FAZ PRO-L: see Annex C11 - C13

W-FAZ PRO-SH: see Annex C17 and C18
W-FAZ PRO-IG: see Annex C23 and C24

Characteristic resistance to shear load W-FAZ-PRO: see Annex C3
(static and quasi-static loading) W-FAZ PRO-L: see Annex C14
W-FAZ PRO-SH: see Annex C19
W-FAZ PRO-IG: see Annex C25
Displacements (static and quasi-static loading) | W-FAZ-PRO: see Annex C8 - C10
W-FAZ PRO-L: see Annex C16
W-FAZ PRO-SH: see Annex C22
W-FAZ PRO-IG: see Annex C27

Stiffness No performance assessed

Z275004.26 8.06.01-306/26
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Essential characteristic

Performance

Characteristic resistance and displacements
for seismic performance categories C1 and C2

W-FAZ-PRO: see Annex C4 and C5
W-FAZ PRO-SH: see Annex C20

3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Class A1

Resistance to fire

W-FAZ-PRO: see Annex C6 and C7
W-FAZ PRO-L: see Annex C15
W-FAZ PRO-SH: see Annex C21
W-FAZ PRO-IG: see Annex C26

3.3 Aspects of durability

Essential characteristic

Performance

Durability

See Annex B1 and B2

4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with the European Assessment Document EAD 330232-02-0601 the applicable

European legal act is: [96/582/EC].
The system to be applied is: 1

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 with Deutsches Institut flir Bautechnik.

Issued in Berlin on 27 August 2026 by Deutsches Institut fir Bautechnik

Dipl.-Ing. Beatrix Wittstock
Head of Section

Z275004.26

beglaubigt:
Ziegler
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Product Overview

W-FAZ PRO W-FAZ PRO-L
M8 — M20 W-FAZ PROJS (galvanized) M8 — M20 | M24, M27 g:\gﬁi::j())-us
W-FAZ PRO/R3
L £200mm W-FAZ PRO/R5 L 2200mm | All lengths | W-FAZ PRO-L/R3
W-FAZ PRO-L/R5
F—
=7 —] =i
T —F—— | e ———
_F}
W-FAZ PRO-SH W-FAZ PRO-IG
W-FAZ PRO-IG/S (galvanized)
M8 - M27 | W-FAZ PRO-SH (sherardized) M6 - M12 | W-FAZ PRO-IG/R3
W-FAZ PRO-IG/R5
e ———— e —
Table of Contents
Product Type I W-FAZ PRO I W-FAZ PRO-L |W-FAZ PRO-SH| W-FAZ PRO-IG
c Annex A
2 |Installation condition
2 | Marking
5 , o A2 - A3 Ad — A6 A7 — A8 A9 — A11
o |Length identification
() .
© | Materials
§ | Filling washer A12 -
o
E Setting tool A12
Cap nut A3 & A12 - - -
o Annex B
S
S Specification of intended use B1-B2
o
$ |Installation parameters B3 -B5 B6 - B7 B6 — B8 B9
= | Installation instruction B10 -B12 B10 - B11 B10 - B11 B10 + B13
Annex C
o Tension load C1-C2 C11-C13 C17-C18 C23-C24
£ Shear load C3 c14 c19 C25
E [Characteristic Seismic C1 Ca ] Cc20 ]
o |resistance under
< Seismic C2 Cc5 - C20 -
o
Fire C6-C7 C15 Cc21 C26
Displacement C8-C10 C16 c22 c27
Wiirth Fixanchor W-FAZ PRO
Product description Annex A1
Product overview and table of content

7275605.26 8.06.01-306/26
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=

Marking W-FAZ PRO

M8 — M16

= : Marking
wo | olE Q e.g<_>BZ3 15

=D | i - e
C vk e 2 i <> Identifying mark of

M?lr) lrl.‘gncher size erflbc;:'j?ner:f (;e;ti?'le,!mm ideenn%itﬁer manUfaCturmg plant
B BZ3 fastener identity
—

15  max. thickness of fixture
tﬁx,max fOI' hef,min (Optional)
M20 Additional marking:

I— A4 stainless steel, corrosion
H ] 1T | ) )
I > 1

resistance class CRC llI
Usable length: B = hgs + tix

HCR high corrosion resistant steel
corrosion resistance class
he:  (existing) effective anchorage depth
tix:  fixture thickness (including e.g. levelling layers or other non-load-bearing layers or additional filling washer)

CRCV
Table A1: Length identification W-FAZ PRO

Lengthidentifier | A | B | ¢C | D | E | F |G | H |1 |J|K|L|M|N|O
Usable >| 35| 40| 45|50 | 55|60 | 65|70 | 75|80 | 85| 9 | 95 | 100 | 105
length B

Length identifier P Q R S T U Vv w X Y Z | AA

Usable 2 (110 | 115 | 120 | 125 | 130 | 135 | 140 | 145 | 150 | 160 | 170 | 180
length B

Dimensions in mm

Wiirth Fixanchor W-FAZ PRO

Product description Annex A2
Installation condition, marking, length identification W-FAZ PRO

7275605.26 8.06.01-306/26
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Table A2: Material W-FAZ PRO
W-FAZ PRO/S W-FAZ PRO/R3 W-FAZ PRO/R5

Stainless steel High corrosion resistant

Part Corrosion resistance steel, Corrosion
Steel, galvanized class CRC Il resistance class CRC V

according to according to
EN 1993-1-4:2025 EN 1993-1-4:2025
Steel, galvanized Stainless steel High corrosion resistant steel
Conical bolt =25pum EN 10088-1:2023, EN 10088-1:2023,

fracture elongation As = 8%

fracture elongation As = 8%

fracture elongation As = 8%

Stainless steel

Expansion sleeve EN 10088-1:2023

Stainless steel
EN 10088-1:2023

Stainless steel
EN 10088-1:2023

Washer
Filling washer ) . ) ) )
WIT-SHB Steel, galvanized Stainless steel High corrosion resistant steel
25um EN 10088-1:2023 EN 10088-1:2023
Hexagon nut
Cap nut HM
Table A3: Fastener dimensions W-FAZ PRO
Fastener size M8 M10 M12 M16 M20
Width across
hexagon nut / cap nut HM S | [mm] 13 17 19 24 30
Rer + tix + | Ner+tix + | Ner+ 1t + | Ner+ tix + | Der + 1o +
Length of fastener L | [mm] 18.0 21,5 26.0 33.0 37.0
Length of fastener L | [mm] <200 mm
Thickness of filling washer WIT- t | [mm] 5
SHB " (see Annex A12)

1) With additional use of filling washer 3b the usable thickness of fixture is reduced by the thickness of filling washer t [mm]

Hexagon nut

Conical  — Expansion sleeve Washer
bolt

ol H

<D :

=

Cap nut HM

Wiirth Fixanchor W-FAZ PRO

Product description
Material and fastener dimensions W-FAZ PRO

Annex A3

7275605.26
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Installation condition W-FAZ PRO-L

Marking
Fastener size M8 to M20, W-FAZ PRO-L
Length of fastener = 200mm

= Y R — &

g|
w’Jf’ i
—HH!HII

Optional: Marking
of anchorage depth

Fastener size M24 and M27, W-FAZ PRO-L
M27 galvanized only

[
=

T

Marking of length

Marking 1 (M8 to M20)

eg.<>Bz15

identifying mark of manufacturing plant

BZ fastener identity

15 maximum thickness of fixture for hgs

M8 thread diameter

Additional marking:

A4 stainless steel, corrosion resistance
class CRC Il

HCR high corrosion resistant steel,
corrosion resistance class CRC V

Marking 2 (M24, M27)
e.g.<> BZ M24-30

<> identifying mark of manufacturing plant

BZ fastener identity

M24 thread diameter

30 maximum thickness of fixture

Additional marking M24:

A4 stainless steel, corrosion resistance
class CRC Il

HCR high corrosion resistant steel,
corrosion resistance class CRC V

Wiirth Fixanchor W-FAZ PRO

Product description
Installation condition and marking W-FAZ PRO-L

Annex A4

7275605.26

8.06.01-306/26



Page 9 of European Technical Assessment Deutsches
ETA-20/0229 of 27 August 2026 Institut

fur
English translation prepared by DIBt Bautechnik

Table A4: Marking of length W-FAZ PRO-L

Marking of
length g L (1) M(m)N(n)|O (o) P(p) Q(q)|R(r)|S(s)| T(t) U(u) V(v)W(w)X(x) Y(y)| Z()
Length of
fastener 177,8|190,5|203,2|215,9|228,6|241,3|254,0({279,4|304,8|330,2|355,6(381,0|406,4|431,8|457,2
minL 2
Length of

fastener 190,5|203,2(215,9(228,6(241,3|254,0(279,4|304,8(330,2(355,6|381,0|406,4|431,8|457,2|483,0
maxL <

Dimensions in mm

Table A5: Material W-FAZ PRO-L

W-FAZ PRO-L/S W-FAZ PRO-L/R3 W-FAZ PRO-L/R5
Stainless steel High corrosion resistant
Part . Corrosion resistance class . ste_el,
a galvanized CRC IlI Corrosion resistance class
2 5um : CRCV
according to according to
EN 1993-1-4:2025 EN 1993-1-4:2025
, M8 to M20: M8 to M20:
. M8 to M20: ) Stainl teel High corrosion resistant steel,
. machined steel, galvanized ainiess stee, .
Conical bolt fracture elonaation A. > 8% EN 10088-1:2023, EN 10088-1-1:2023,
Coi : ola%tic coatse a ° | fracture elongation As = 8%, | fracture elonga_t|on As = 8%,
P cone plastic coated cone plastic coated
Threaded bolt M24 and M27- St I}/I24: | o _M24: _ |
Steel. qalvanize galvanized tainless stee igh corrosion resistant stee
Threaded cone : EN 10088-1:2023 EN 10088-1:2023
M8 to M20:
) Stainless steel, ) )
Expansion EN 10088-1:2023, Stainless steel, Stainless steel,
sleeve M24 and M27- EN 10088-1:2023 EN 10088-1:2023
Steel, zinc plated
Washer Steel. zinc plated Stainless steel High corrosion resistant steel,
Filling washer ’ P EN 10088-1:2023 EN 10088-1:2023
Hexagon nut Steel, galvanized, Stainless steel, High corrosion resistant steel,
9 coated EN 10088-1:2023 EN 10088-1:2023
Wiirth Fixanchor W-FAZ PRO
Product description Annex A5

Length identification and material W-FAZ PRO-L

7275605.26 8.06.01-306/26
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Table A6: Fastener dimensions W-FAZ PRO-L
W-FAZ PRO-L
Fastener size
M8 M10 M12 M16 M20 M24 M27
Conical bolt Thread | [-] M8 M10 M12 M16 M20 M24 M27
Length of Steel, zinc plated L [mm] 65 + thix 80 + thix 96,5+tﬁx 1 18+tfix 137+tfix 161 +5y 178+tﬁx
fastener  Stainless steel L{[mm] | 65 + trx | 80 + toc | 96,5+t | 118+tg, | 137+t | 168+t [ -1
R3/R5
Length of fastener L| [mm] =200 mm
Thickness of filling washer 2
(see Annex A12) t|[mm 5 5 5 5 5 6 6
Wrench size s|mm] | 13 17 19 24 30 36 41
Hexagon nut
) No performance assessed
2)  With additional use of filling washer the usable thickness of fixture is reduced by the thickness of filling washer t [mm]
S
et ————— i
Optional: marking of
L embedment depth -
Wiirth Fixanchor W-FAZ PRO
Product description Annex A6
Fastener dimension W-FAZ PRO-L

7275605.26 8.06.01-306/26
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Installation condition W-FAZ PRO-SH

[
=

Marking
Fastener size M8 to M20, W-FAZ PRO-SH Marking 1 (M8 to MZO)

Marking 1 e.g.: <>BZ 15/35- e.g. <> BZ15/35

3a 4 <> identifying mark of
manufacturing plant

| turing
— BZ fastener identity
[ o 15 maximum thickness of fixture
- = for het
Cold formed version [M— Marking 35 maximum thickness of fixture

S for hef,red
- L - o IHegih M8 thread diameter

h ead

_._|_-____e________—__

Marking 2 e.g.. <>BZ15 _gﬂeag{‘;”(%&ﬁ::;;'orage

— Marking 2 (M8 to M20):

p— o eg. <> BZ15
HEEET Me Il A= 1 _}}_ <> identifying mark of

{ manufacturing plant
BZ fastener identity

_\_}
o 15 maximum thickness of fixture
men I = ) 7}7 for hes
LY M8 \t.:_ M8 thread diameter

Free cut version

TTTIIT

Cold formed version

[T

Marking 3 (M24, M27):

Fastener size M24 and M27, W-FAZ PRO-SH e.g. BZ M24-30
_ <> identifying mark of
= manufacturing plant
4+— - - - B - - BZ fastener identity
= M24 thread diameter
30 maximum thickness of fixture
for hes
Wiirth Fixanchor W-FAZ PRO
Product description Annex A7
Installation condition, Marking W-FAZ PRO-SH

7275605.26 8.06.01-306/26
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Table A7: Length identification W-FAZ PRO-SH
Marking of length C(c)|D(d)|E(e)| F(f) |G(g)|H ()| 1G) | JG) |K(K)| L) [M(m)|Nn)
'r'neirq%_tio”aﬁe”er 63,5 | 76,2 | 88,9 |101,6 | 114,3|127,0 | 139,7 | 152,4 | 165,1 | 177,8 | 190,5 | 203,2
'r'nea'l(gtl_h<°ffas"e”er 76,2 | 88,9 | 101,6 | 114,3|127,0|139,7 | 152.4 | 165,1 | 177.8 | 190,5 | 203,2 | 215.9
Marking of length O@)|P(p)|Q(g)| R(r) [S(s) | T() [U(u)|[V(v)|W(w)| X(x)|Y(y)|Z(z)
engih of fast=ner 215,9|228,6 | 241,3 | 254,0 | 279,4 | 304,8 | 330,2 | 355,6 | 381,0 | 406,4 | 431,8 | 457,2
r';]ear;gtl_hfffasm”er 228,6 | 241,3 | 254,0 | 279.4 | 304,8 | 330,2 | 355,6 | 381,0 | 406.4 | 431,8 | 457,2 | 483,0
Dimensions in mm
Table AS8: Material W-FAZ PRO-SH
W-FAZ PRO-SH
Parts sherardized
>45um
M8 to M20
Conical bolt Cold formed or machined steel, sherardized,
cone plastic coated
M24 and M27:
Threaded bolt Steel, sherardized
Threaded cone w
Steel, galvanized
M8 to M20:
Expansion sleeve Steel according to EN 10088-1:2023
P M24 to M27

Steel, zinc plated

Washer
Filling washer

Steel, zinc plated

Hexagon nut

Steel, zinc plated

Table A9: Fastener dimensions W-FAZ PRO-SH

Fastener size W-FAZ PRO-SH

M8 M10 M12 M16 M20 M24 M27
Conical bolt Thread | [-] M8 M10 M12 M16 M20 M24 M27
Length of fastener L [mm] | 65 + tqc | 80 + trx | 96,5+, | 118+ts | 137+tsc | 161+t5, | 178+t
Length of fastener for hefyred Lhef’red [mm] 54 + 5 | 60 + 5 | 76,5+, | 98+t5, -1 -1 -1
Thickness of filling washer
WIT-SHB? (see Annex A12) tmml |5 5 5 5 5 6 6
Hexagon nut s | [mm] 13 17 19 24 30 36 41

" No performance assessed

2 With additional use of filling washer 3b the usable thickness of fixture is reduced by the thickness of filling washer t [mm]

Wiirth Fixanchor W-FAZ PRO

Product description

Length identification, material and fastener dimensions W-FAZ PRO-SH

Annex A8

7275605.26
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Installation condition W-FAZ PRO-IG

Pre-setting installation (V) Through-setting installation (D)
Pre-set fastener body W-FAZ PRO-IG, the fixture The fastener is set through the fixture, the fixture
bears on the screw or thread rod only bears on the conical bolt W-FAZ PRO-IG
W-FAZ PRO-S-IG consisting of W-FAZ PRO-IG and S-IG
b o -
’ e A
// S s, S s £ tix oSS s S 7 tix
AL 77 v Py L7 s P /
3 N A het 7 VL hef /
e vl o // // // / // | P e a P // g // / //
sV B+ \% st N
SRS AN i A ! SR e—oh _
P, ; / i SN S s y
A, // "y e L~ A1 // [ 2 L.~ s
4 P Y // 7 // P N Y // i // e
| " | | n
W-FAZ PRO-SK-IG consisting of W-FAZ PRO-IG and SK-IG
7 T T G i Vs T
Yy A VO trix L S L S S e
i %
| LA AL Al “/ et / N S het” S AL
[ (2 AN AT A AR e AN
14 R — 5 [~ .
SR AN 11— . sy A 9T N
7 7
A ARG AL ST A oA NS S
/ e >4 -
7 7 7 / S
] LR ol o o F s AV S A
| h | | h |
W-FAZ PRO-A-IG consisting of W-FAZ PRO-IG and A-IG
Iz Fava Fava 77 5 A A TI {
A v 3
///// S P trix | o s il P Ed S | tix
NN N T et e s s
7 A T 7| Iy, oy !
g NS S s T o el 7 / -
SV iz B | |5V [N NI )
o REUA 6ol -] H ) REA -He—ef] -
- | | — S— P4 A/
A A A A Lsg H— AV il o’ i S //Lsd -
4 W7/, 4 Wl S e A
L h _ | h ol
Setting tool
Y \\\
hY 1 Y
Setting tool for W-FAZ PRO-IG Pre-setting installation Setting tool for W-FAZ PRO |G Through-setting installation
W-SFV W-SFD

Wiirth Fixanchor W-FAZ PRO

Product description
Installation condition W-FAZ PRO-IG

Annex A9
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Marking: <> identifying mark of manufacturing plant
BZ fastener identity
M6  size of internal thread
10  maximum thickness of fixture

(only Through-setting installation) 3 i S-IG
Additional marking: ——
A4 stainless steel, corrosion resistance class CRC llI i l= I
HCR high corrosion resistant steel, corrosion resistance Ls
class CRC V =
2 1 . -
I——e.g..<>BZ M6-10 A4 5 6
| SR
< [] P [ _{ - :t | Internal Ql _ _| SK-IG
S Ly . thread
= L,
| L | et ]
8 3 7

|
C ial : .
e = X —«—@ Al
! Ls I
Table A10: Fastener dimensions W-FAZ PRO-IG

Fast . W-FAZ PRO-IG
astener size
M6 M8 M10 M12
Conical bolt with
internal thread D d 7.9 9.8 118 157
1 Pre-setting installation L 50 62 70 86
Through-setting installation L 50 + tgy 62 + t5y 70 + tgy 86 + tqy
2 | Expansion sleeve see Table A11
3 | Washer see Table A11
Hexagon head screw width ac;lc;sg 10 13 17 19
4 Pre-setting installation Ls tix + (1310 21) | ts+ (17 10 23) | s + (21 t0 25) | tsc + (24 t0 29)
Through-setting installation Ls 14 to 20 18 to 22 20 to 22 25 to 28
5 Countersunk @ countersunk 17,3 21,5 25,9 30,9
washer t 3,9 5,0 5,7 6,7
Torx
Countersunk bit size Torx T45 é)lsatteeec;,) zine Hexagon socket | Hexagon socket
5 head screw T30 T40 (Stainless 6 mm 8 mm
steel R3, R5)
Pre-setting installation Lsk tix + (11t019) | ti+ (151021) | tix + (1910 23) | ts + (21 10 27)
Through-setting installation Lsk 16 bis 20 20 bis 25 25 30
7 | Hexagon nut width across flats 10 13 17 19
8 Commercial Type \Y LB > tfix + 21 tfix +28 tfix + 34 tﬁx +41
standard rod " Type D Lg> 21 28 34 41
" According to specifications (Table A11) Dimensions in mm
Wiirth Fixanchor W-FAZ PRO
Product description Annex A10
Marking and fastener dimension W-FAZ PRO-IG

7275605.26 8.06.01-306/26
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Table A11: Material W-FAZ PRO-IG

W-FAZ PRO-IG/S W-FAZ PRO-IG/R3 W-FAZ PRO-IG/R5
Stainless steel A4, I:;ggtz (:";r:tsézr
Nr. | Part Steel, galvanized Cor:g:lsc;ncr;sgs"tla nee Corrosion resistance
>5pum according to class gRCtV
P according to
EN 1993-1-4:2025 EN 1993-1-4:2025
; : Stainless steel High corrosion resistant
4 | Conical bolt Machined steel, EN 10088-1:2023, steel, EN 10088-1:2023,
with internal thread Cone plastic coated . .
Cone plastic coated Cone plastic coated
2 |E , | Stainless steel Stainless steel Stainless steel
xpansion sieeve EN 10088-1:2023 EN 10088-1:2023 EN 10088-1:2023
. High corrosion resistant
Washer . Stainless steel
3 Steel, galvanized a1 steel,
S-IG / A-IG EN 10088-1:2023 EN 10088-1:2023
Stainless steel High corrosion resistant
Hexagon head screw Steel, galvanized, i steel,
4 | sic coated EN 10085-1:2023, EN 10088-1:2023,
coated
Stainless steel High corrosion resistant
Countersunk washer . i steel,
5 SK-IG Steel, galvanized E_N 10088-1:2023, EN 10088-1:2023,
zinc plated, coated .
zinc plated, coated
Countersunk head _ Stainless steel High corrosion resistant
6 | screw Steel, galvanized EN 10088-1.2023 steel,
SK-IG coated coat;ed : EN 10088-1:2023,
coated
Stainless steel High corrosion resistant
Hexagon nut Steel, galvanized i steel,
[ARINTE coated =N 10088-1:2023, EN 10088-1:2023,
coated
Stainless steel High corrosion resistant
. Property class 8.8, i steel,
8 Ctom dme(;cna(lj EN ISO 898-1:2013 EN 10288"1 -2033’ EN 10088-1:2023,
standard ro As > 8 % ductile Eﬁr?spg %’5%2_313_2&0 property class 70,
' EN ISO 3506-1:2020

Wiirth Fixanchor W-FAZ PRO

Product description Annex A11

Materials W-FAZ PRO-IG

7275605.26 8.06.01-306/26



Page 16 of European Technical Assessment Deutsches

ETA-20/0229 of 27 August 2026 Institut
fir
English translation prepared by DIBt Bautechnik
W-FAZ PRO v
— W-FAZ PRO-L v
Filling Washer W-FAZ PRO-SH | v
W-FAZ PRO-IG -
Filling washer WIT-SHB with mixer extension Alternate filling washer
see Annex A3, A6 and A8
W-FAZ PRO v
W-FAZ PRO-L -
Cap Nut HM W-FAZ PRO-SH | -
W-FAZ PRO-IG -
— 1
W-FAZ PRO v
. W-FAZ PRO-L v
Setting Tool W-FAZ PROSH | v
W-FAZ PRO-IG -
Setting tool W-SFM
W-FAZ PRO -
. W-FAZ PRO-L -
Setting Tool for W-FAZ PRO-IG W-FAZ PROSH | -
W-FAZ PRO-IG v
Pre-setting installation Through-setting installation
Setting tool for W-FAZ PRO-IG Setting tool for W-FAZ PRO-IG
pre-setting installation through-setting installation
‘—“—L )
W-SFD: M6, M8, M10, M12
W-SFV: M6, M8, M10, M12
Wiirth Fixanchor W-FAZ PRO
Product description Annex A12
Supplies
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Specifications of intended use

Product type | W-FAZ PRO | W-FAZ PRO-L |W-FAZ PRO-SHIW-FAZ PRO-IG

Size | M8 - M20 M8 - M27 M8 — M27 M6 — M12
M8 - M20
2200 mm
-l <
Length of fastener 200 mm M24. M27- all lengths all lengths
all lengths
Standard anchorage depth hes g v v v
& variable M8 - M16
Reduced anchorage depth het req -1 and -1
L< 200mm
Steel, galvanized 4 v -1 v
'% Steel, sherardized -1 -1 v )
5 |Stainless steel R3
S ainless stee L, v ) ,
High corrosion resistant steel R5 (M8-M24)
" Static or quasi-static action v 4 v v
o 0
S = o M8 - M20
g 9 Seismic action ? v 1 W N
£ & | performance categories C1+C2 ef.std
2 3 and L< 200mm
<

Fire exposure v v
R30/R60/R90/R120

Cracked or uncracked concrete 4 v v v

v v

Normal weight concrete compacted
reinforced or unreinforced normal weight v v
concrete according to EN
206:2013+A2:2021

Steel fibre reinforced concrete
(SFRC)? according to EN
206:2013+A2:2021 including steel fibres v )
according to EN 14889-1:2006, clause
5, group |; maximum content of steel
fibres 80 kg/m?3

Strength classes C20/25 to C50/60 v v
according to EN 206:2013+A2:2021
Strength classes C50/60 to C80/95 v 2 o1
according to EN 206:2013+A2:2021

Hammer drilling with cleaning v v v v

Hammer drilling without cleaning v 2 o1
(3x ventilate)

Vacuum drilling (automatic cleaning) v v v v

) No performance assessed
2)  Except W-FAZ PRO M8 R3/R5
3) Strength class C20/50 to C50/60

Base materials

Drilling /
cleaning

Wiirth Fixanchor W-FAZ PRO

Intended Use Annex B1
Specification
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Use conditions (Environmental conditions):

° Structures subject to dry internal conditions: all materials

° For all other conditions corresponding to corrosion resistance classes CRC according to
EN 1993-1-4:2006 + A1:2015: stainless steel according to Annex A3, Table A2 (W-FAZ PRO); Annex A5,
Table A5 (W-FAZ PRO-L) and Annex A11, Table A11 (W-FAZ PRO-IG) of this ETA

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 position of the fastener is indicated on the design drawings (e.g. position of the fastener relative to
reinforcement or to supports, etc.).

° Design method EN 1992-4:2018.

Installation:
° Use of the fastener only as supplied by the manufacturer without exchanging the components of the
fastener (exception: when using the cap nut HM for W-FAZ PRO).
*  The anchor can be set in pre- or through-setting installation.
y Optionally, the annular gap between fixture and stud of W-FAZ PRO can be filled to reduce the hole
clearance. For this purpose, the filling washer (Annex A3; Annex A6 and Annex A8) must be used in

addition to the supplied washer. For filling use Warth Injection Adhesive WIT-UH 300, WIT-VM 250, WIT-
VIZ or other high-strength injection mortar with compressive strength = 40 N/mm?2.

Wiirth Fixanchor W-FAZ PRO

Intended Use Annex B2
Specifications of intended use — Continuation
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Table B1: Installation parameters W-FAZ PRO
Fastener size M8 M10 M12 M16 M20
Nominal drill hole diameter do | [mm] 8 10 12 16 20
Cutting diameter of drill bit dewt < | [mm] 8,45 10,45 12,5 16,5 20,55
Thickness of fixture thix [mm] B - hes B - hes B - hes B - hes B - hes
Minimum effective anchorage depth Retmin | [MmM] 35 40 50 65 0
Maximum effective anchorage depth  hegmax | [mm] 90 100 125 160 140
Hammer drilling ho= | [mm] hes + 8 het + 9 hes + 10 hes + 14 hes + 14
Depth of dril vacuum drilling  h.> | [mm] | he+ 10 | he+ 11 | he+ 13 | het+ 17 | he+ 17
hole Hammer driling Mo | [Mm] [ he+23 | he+23 | he+24 | hy+28 | he+28
withoutcleaning  p, > | [mm] | he+25 | hg+25 | heg+27 | he+31 | hee+ 31
Rest thick I hol
b(;atiomlc ness below borehole h> | [mm] min (2*do: 30 mm ; (hn — 1))
Diameter of clearance hole in the
fixture" di < | [mm] 9 12 14 18 22
Projection after insertion of the
fastener for mounting with cap nut C | [mm] 10,5 12,5 16,0 19,5 23,0
HM (see Annex B12, Figure 3)
Installation aiﬁi iigﬁ; - Tinst | [NmM] 15 40 60 110 160
torque - an :
q W-FAZ PRO/R5 Tinst | [NM] 15 40 55 100 200
1) For larger diameters of clearance hole in the fixture, see EN 1992-4:2018, chapter 6.2.2.2
E Tinst
tfix,max
- h 2 hmln
Wiirth Fixanchor W-FAZ PRO
Intended Use Annex B3
Installation parameters W-FAZ PRO
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Table B2: Minimum thickness of concrete member, minimum spacings, edge
distances W-FAZ PRO

Fastener size M8 M10 M12 M16 M20

Minimum member
thickness™” hmin2 | [Mm] max (1,5-he; 80)
depending on he

max max max
(1,5'he;,100) | (1,5:he;120) | (1,5-her; 150)

Minimum edge distances and spacings

Minimum edge Cmin | [MM] 40 45 55 65 90
distance fors= | [mm] see Table B4
Smin | [Mm] 35 40 50 65 95

Minimum spacings
forc= | [mm] see Table B4

The following equation must be fulfilled for the calculation of the minimum spacing and edge distance
during installation in combination with variable anchorage depth and member thickness:

Asp,rqd < Asp,ef

Required splitting area A, ¢ and idealized splitting area Agp s according to Table B4.

) With hpin 2 h, + hy (see Annex B3)

Table B3: Applicable concrete thickness hg, and area A, to determine characteristic
edge distance ¢ sp, W-FAZ PRO

Fastener size M8 M10 M12 M16 M20

Applicable concrete . )

thickness hsp | [mm] min(h; hes +1,5 ¢ V2)
W-FAZ A, [mm7] Niksp — 2573 | Nypsp + 2,040 [Ny o, +3,685 | Ny o, +3,738 | Ny o + 2,423

Area to PRO/S P 0,000436 0,000693 0,000692 0,000875 0,000453

determine \\_Fa7

Corsp’) PRO/R3 PR Nigsp + 4177 | Npgsp + 7,235 | Npysp + 7,847 | Ny op + 11,4150 Npy o, + 2,423
W-FAZ P 0,000862 0,000967 0,000951 0,000742 0,000453
PRO/R5

M With NOgy ¢p in KN

Wiirth Fixanchor W-FAZ PRO

Intended Use Annex B4
Minimum spacing and edge distances and applicable concrete thickness and area,
W-FAZ PRO
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Table B4: Areas to determine spacings and edge distances for installation,
W-FAZ PRO

Fastener size M8 M10 M12 M16 M20

The following equation must be fulfilled for the calculation of the minimum spacing and edge distance
during installation in combination with variable anchorage depth and member thickness:

Asp,rqd < Asp,ef

Idealized splitting area Ay o
The edge distances and spacings shall be selected or rounded in steps of 5 mm.

Member thickness: h>hs+1,5-¢c

Single fastener or fastener group with s 2 3-c

Idealized splitting area Asper | [mm?] (6-c) - (1,5-c + hg)

Fastener group (s < 3-c)

Idealized splitting area Asper | [mm?] (3:c+s)-(1,5.c+ hy)

Member thickness: h=shgi+15-c¢

Single fastener or fastener group with s 2 3-c

Idealized splitting area Asper | [Mm?] (6:c)-h

Fastener group (s < 3-c)

Idealized splitting area Asper | [mm?] (3.c+s)-h

Required splitting area Aqp rqd

W-EAZ cracked concrete | Agyrqa | [MM?] 13900 23700 31 500 42 300 91 250
PRO/S

uncracked concrete | Agyrqa | [MM?] 22 500 34 700 41 300 50 200 110 000
W-FAZ 2
PRO/R3 cracked concrete | Agyrqa | [MM?] | 16 900 25900 29 800 44 300 91 250
W-FAZ )
PRO/R5 uncracked concrete | Agyrqa | [MM?] | 19 700 35700 35300 54 800 110 000

Wiirth Fixanchor W-FAZ PRO

Intended Use Annex B5
Areas to determine spacings and edge distances for installation, W-FAZ PRO
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Table B5: Installation parameters W-FAZ PRO-L and W-FAZ PRO-SH
Fastener size M8 M10 M12 M16 M20 M24 M27
Nominal drill hole diameter do| [mm] 8 10 12 16 20 24 28
Cutting diameter of drill bit det <| [mm] | 845 | 10,45 | 12,5 16,5 | 20,55 | 24,55 | 28,55
Steel, galvanized Tinst | [NmM] 20 25 45 90 160 200 300
pstalaion - gtee, sherardized Ty | INm] | 16 | 22 | 40 | 90 | 160 | 260 | 300
orque
Stainless steel
R3/R5 Tinst | [NM] 20 35 50 110 200 290 -
Diameter of clearance
hole in the fixture di <| [mm] 9 12 14 18 22 26 30
Standard anchorage depth W-FAZ PRO-L und W-FAZ PRO SH
Steel, galvanized /
Depth of Steel. sherardized hy > | [mm] 60 75 90 110 125 145 160
drill hole Stainless steel 1)
R3/R5 hy > | [mm] 60 75 90 110 125 155 -
, Steel, galvanized /
Effective Steel sherardized her | [mm] 46 60 70 85 100 115 125
anchorage Stainless steel
depth R3/R5 her | [mm] 46 60 70 85 100 125 -
Reduced anchorage depth W-FAZ PRO SH
Depth of drill hole hireq = | [mm] 49 55 70 90
. _1 _1) _1)
Reduced effective anchorage Netrea | [mm] 35 40 50 65
depth
" No performance assessed
h 2 hmin,1 or himin,2
Tinst
I h 2 hmina
Wiirth Fixanchor W-FAZ PRO
Intended Use Annex B6
Installation parameters W-FAZ PRO-L and W-FAZ PRO SH
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Table B6: Minimum spacings and edge distances, standard anchorage depth,

W-FAZ PRO-L und W-FAZ PRO-SH

Fastener size M8 M10 M12 M16 M20 M24 M27
Standard thickness of concrete member
Steel, galvanized / Steel, sherardized
Standard thickness of member Amint | [Mm] | 100 120 | 140 170 | 200 | 230 | 250
Cracked concrete
Minimum spacing Smin | [MmM] 40 45 60 60 95 100 125
forc > | [mm] 70 70 100 100 150 180 300
Minimum edge distance Cmin | [Mm] 40 45 60 60 95 100 180
fors > | [mm] 80 90 140 180 200 220 540
Uncracked concrete
Minimum spacing Smin | [Mm] 40 45 60 65 90 100 125
for c > | [mm] 80 70 120 120 180 180 300
Minimum edge distance Cmin | [Mmm] 50 50 75 80 130 100 180
fors > | [mm] 100 100 150 150 240 220 540
Stainless steel R3, R5
Standard thickness of member Amins | [mm] | 100 120 | 140 160 | 200 | 250 | -"
Cracked concrete
Minimum spacing Smin | [MmM] 40 50 60 60 95 125
forc > | [mm] 70 75 100 100 150 125 o
Minimum edge distance Cmin | [Mm] 40 55 60 60 95 125
fors > | [mm] 80 90 140 180 200 125
Uncracked concrete
Minimum spacing Smin | [Mm] 40 50 60 65 90 125
forc >| [mm] 80 75 120 120 180 125 o
Minimum edge distance Crin | [Mm] S0 60 75 80 130 125
fors > | [mm] 100 120 150 150 240 125
Minimum thickness of concrete member
Steel, galvanized / sherardized, stainless steel R3 / R5
Minimum thickness of member hmnz | [mMm] | 80 100 | 120 140 | -» [ v | M
Cracked concrete
Minimum spacing Smin | [Mm] 40 45 60 70
forc >| [mm] 70 90 100 160 o o r
Minimum edge distance Crin | [mm] 40 50 60 80
fors >| [mm] 80 115 140 180
Uncracked concrete
Minimum spacing Smin | [MM] 40 60 60 80
forc>| [mm] 80 140 120 180 ) ) )
Minimum edge distance Cmin | [mm] | S0 90 75 90
fors > | [mm] 100 140 150 200
Fire exposure from one side
Minimum spacing Sminfi | [MM] See normal ambient temperature
Minimum edge distance Cminfi | [MM] See normal ambient temperature
Fire exposure from more than one side
Minimum spacing Sminfi | [MM] See normal ambient temperature
Minimum edge distance Crminfi | [MM] =300 mm
Intermediate values by linear interpolation.
1 No performance assessed
Wiirth Fixanchor W-FAZ PRO
Intended Use Annex B7

Minimum spacings and edge distances, standard anchorage depth, W-FAZ PRO-L and

W-FAZ PRO SH
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Table B7: Minimum spacings and edge distances, reduced anchorage depth,
W-FAZ PRO-SH
Fastener size M8 M10 M12 M16
Minimum thickness of concrete N | [Mm] 80 80 100 140
member
Cracked concrete
Smin | [Mm] 50 50 50 65
Minimum spacing
forc>| [mm] 60 100 160 170
Cmin | [Mm] 40 65 65 100
Minimum edge distance
fors>| [mm] 185 180 250 250
Uncracked concrete
o ) Smin | [MmM] 50 50 50 65
Minimum spacing
forc>| [mm] 60 100 160 170
Cmin | [MmM] 40 65 100 170
Minimum edge distance
fors >| [mm] 185 180 185 65
Fire exposure from one side
Minimum spacing Sminfi | [Mm] See normal ambient temperature
Minimum edge distance Cminfi | [Mm] See normal ambient temperature
Fire exposure from more than one side
Minimum spacing Sminfi | [Mm] See normal ambient temperature
Minimum edge distance Cmingi | [MmM] =300 mm
Intermediate values by linear interpolation.
Wiirth Fixanchor W-FAZ PRO
Intended Use Annex B8
Minimum spacings and edge distances, reduced anchorage depth, W-FAZ PRO SH
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Table B8: Installation parameters W-FAZ PRO-IG

Fastener size M6 M8 M10 M12
Effective anchorage depth her | [Mmm] 45 58 65 80
Drill hole diameter do | [mm] 8 10 12 16
Cutting diameter of drill bit deut | [mm] 8,45 10,45 12,5 16,5
Depth of drill hole hy >| [mm] 60 75 90 105
Screwing depth of threaded rod Lsg? > | [mm] 9 12 15 18
Installation torque S | [Nm] 10 30 30 55
steel zinc plated , Tinst SK | [Nm] 10 25 40 50
A| [Nm] 8 25 30 45
Installation torque S | [Nm] 15 40 50 100
stainless steel R3 / R5 Tinst SK | [Nm] 12 25 45 60
A| [Nm] 8 25 40 80
Pre-setting installation
Diameter of clearance hole in the fixture di <| [mm] 7 9 12 14
S| [mm] 1 1 1 1
Minimum thickness of fixture thix = SK| [mm] 5 7 8 9
Al [mm] 1 1 1 1
Through-setting installation
Diameter of clearance hole in the fixture di <| [mm] 9 12 14 18
S| [mm 5 7 8 9
Minimum thickness of fixture® thix = SK| [mm] 9 12 14 16
Al [mm] 5 7 8 9

1) The minimum thickness of fixture can be reduced to the value of pre-setting installation, if the shear load at steel failure
is designed with lever arm.
2) see Annex A9

Table B9: Minimum spacings and edge distance W-FAZ PRO-IG

Fastener size M6 M8 M10 M12
Minimum thickness of concrete member Nmin | [mm] 100 120 130 160
Cracked concrete
Minimum spacin Smin | [mm] 50 60 70 80
pacing forc>| [mm] | 60 80 100 120
. . Cmin | [MmM] 50 60 70 80
Minimum edge distance fors>| [mm] 75 100 100 120
Uncracked concrete
. . Smin | [MmM] 50 60 65 80
Minimum spacing forc >| [mm] 80 100 120 160
- , Cmin | [MmM] 50 60 70 100
Minimum edge distance fors>| [mm] | 115 155 170 210
Fire exposure from one side
Minimum spacing Sminfi | [Mm] See normal temperature
Minimum edge distance Cminfi | [MmM] See normal temperature
Fire exposure from more than one side
Minimum spacing Sminfi | [MmM] See normal temperature
Minimum edge distance Cminfi | [Mm] 2300 mm
Intermediate values by linear interpolation.
Wiirth Fixanchor W-FAZ PRO
Intended Use Annex B9

Installation parameters, spacing and edge distances, W-FAZ PRO-IG
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Installation instructions

W-FAZ PRO v
- - W-FAZ PRO-L v
Hole drilling — Vacuum drilling W-FAZ PRO-SH | v
W-FAZ PRO-IG | v
WEANE
ey N
Y & Vacuum drilling:
1 Drill hole perpendicular to concrete surface.
Proceed with step 3.
W-FAZ PRO v
- - . . W-FAZ PRO-L v
Hole drilling - Hammer drilling with cleaning W-FAZ PROSH | v
W-FAZ PRO-IG | vV

Hammer drilling:

Drill hole perpendicular to concrete surface.

Blow out dust. Alternatively vacuum clean down to the bottom of the hole.

W-FAZ PRO v

W-FAZ PRO-L -

W-FAZ PRO-SH | -

W-FAZ PRO-IG -

When the drill hole depth h4 (see Annex B3, Table B1) is reached, move
the drill back and forth at least 3 times with the machine switched on to
remove the dust in the drill hole (venting the drill hole).

Continue with step 3.

Wiirth Fixanchor W-FAZ PRO

Intended Use

Installation instructions — hole drilling and cleaning

Annex B10
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Installation instructions - continuation

W-FAZ PRO v
Insert fastener W-FAZPRO-L | ¥
W-FAZ PRO-SH | v
W-FAZ PRO-IG -
3 Drive in fastener (optionally use setting tool).
4 mt\‘w\'\‘\"li" Apply installation torque T,
‘ Vg Nm
W-FAZ PRO v
- A~ W-FAZ PRO-L v
Insert fastener with filling of annular gap W-FAZ PRO-SH | v
W-FAZ PRO-IG -
Fit the filling washer to the fastener, additionally to the washer.
3 Drive in fastener until the required anchorage depth is met. (Optionally
use setting tool)
4 Apply installation torque Tj,st.
Fill the annular gap between anchor and fixture with high strength injection
adhesive (see Annex B1).
5 Use enclosed reducing adapter. Observe the processing information of
the injection adhesive!
The annular gap is completely filled, when excess mortar seeps out.

Wiirth Fixanchor W-FAZ PRO

Intended Use

Installation instructions — hole drilling and cleaning

Annex B11
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Installation instruction — continuation

Install fastener with cap nut HM

W-FAZ PRO v

W-FAZ PRO-L -

W-FAZ PRO-SH | -

W-FAZ PRO-IG -
s N
3 Fﬁ ‘/ Check position of nut. Projection C after anchor has been inserted see
x Annex B3, Table B1.
4 Drive in fastener (optionally use setting tool).
- ‘.f ‘
5 ijmw-n" - Remove nut.
ko
6 {l@ijvm-w- Screw on cap nut HM.
WA S TN
7 Apply installation torque T,

Wiirth Fixanchor W-FAZ PRO

Intended Use
Installation instructions — cap nut HM, W-FAZ PRO

Annex B12
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Installation instruction — continuation

Install fastener with internal thread

W-FAZ PRO -
W-FAZ PRO-L -
W-FAZ PRO-SH | -
W-FAZ PRO-IG | v

Pre-setting installation

Through setting

r

4
7

installation
A

4
7

Insert setting tool for pre-setting or
through setting installation in
fastener.

3 Drive in fastener with setting tool.
Nm Nm
| 2 Drive in screw.
4 [ Pk Installation torque T;,ss may be applied
LA roa ! by using calibrated torque wrench.

Wiirth Fixanchor W-FAZ PRO

Intended Use
Installation instructions, W-FAZ PRO-IG

Annex B13
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Table C1: Characteristic values for tension load under static and quasi-static action,
W-FAZ PROI/S (steel, galvanized)

Fastener size M8 M10 M12 M16 M20
Installation factor | Yinst| [-] 1,0
Steel failure
Characteristic resistance Nrks| [KN] 19,8 30,4 449 79,3 126,2
Partial factor4) vws| [ 1,5
Pull-out
Characteristic resistance in N [KN] 95 15.6 226 303 45 1
cracked concrete C20/25 Rkip.cr ’ ’ ’ ’ ’
Increasing factor®) fex 0,439 fox 0,265 fox 0,5 fex 0,339 fox 0,338
N = N We,er ['] - - (—) - -
Rk,p,cr — We,er Rk,p,cr (C20/25) 20 20 20 20 20
Characteristic resistance in
uncracked concrete C20/25 Nripuer| [KN] 14,0 239 31.4 53,7 59,1
Increasing factor® £ 2489 £ 0448 £ 00 fop 2203 £ 00
Newpuer = Ve N vl L L(GG0) | (50) | Go) | (&) | (o)
Rk,p,ucr = We,ucr Rk,p,ucr (C20/25) 20 20 20 20 20
Splitting
Characteristic resistance NORsp| [KN] min ( Nrep ; NO%ic )
Characteristic edge distance? Carsp | [MM] min<AS‘° * 08 (hophey )2; Asp ) > 1,5 hey
(341-hgy—0,59hes) ~ hepV8
Characteristic spacing Sersp | [MM] 2 Cosp
Factor Whep| [ 1,0
Concrete cone failure
Minimum, effective anchorage Mt min | (MM 351 40 50 65 20
depth '
Maximum, effective anchorage
et max | [Mm] 90 100 125 160 140
depth
Characteristic edge distance Cern | [MM] 1,5 - het
Characteristic spacing Sern | [MM] 2 - CynN
cracked concrete Keen| [H] 7,7 7,7 8,3 8,9 7,7
Factor
uncracked concrete Kuern| [-] 11,0

1) Fastenings with anchorage depth he;< 40 mm are restricted to the use of structural components which are statically
indeterminate and subject to dry internal exposure conditions only.

2 Applicable concrete thickness hg, and area A, to determine characteristic edge distance c. s, according to Table B3

3 NOg according to EN 1992-4:2018

4 In absence of other national regulations

5  For concrete strength classes > C50/60: f = 50 N/mm?

Wiirth Fixanchor W-FAZ PRO

Performance Annex C1
Characteristic values for tension load under static and quasi-static action, W-FAZ PRO/S
(steel, galvanized)
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Table C2: Characteristic values for tension load under static or quasi-static action, W-
FAZ PRO/R3 and W-FAZ PRO/R5

Fastener size M8 M10 M12 M16 M20
Installation factor Yinst| [-] 1,0

Steel failure

Characteristic resistance Nrks| [KN] 19,8 30,4 449 74,6 126,2
Partial factor*) ws| [ 1,5

Pull-out

Characteristic resistance in

cracked concrete C20/25 Nrkp.er| [kN] 9.7 17,7 22,9 35,6 45,1
|ncreasing factorS) [-] fck 0,488 fck 0,5 fck 0,435 fck 0,350 fck 0,338
Nripcr = Weer * NRip.er (C20/25) Vor (%) (ﬁ) (%) (%) (%)
Characteristic resistance in Nepacr| KN] 19.9 25.2 425 51.9 50,1

uncracked concrete C20/25

fck 0,240 f 0,364 fc 0,213 fc 0,196 0,5

Go) | Go)

Increasing factor® [
NRkp,uer = Weuer * NRp.ucr (C20125) Wouor (%)

Ge)

Splitting

Characteristic resistance NOgsp | [KN] min ( Nrip ; Nk ®))

Characteristic edge distance? Cer.sp | [MM] min(As” + 08 (hap—hep)” ; A > > 1,5 her
(341°hgp—0,59h,r)  hepV'8

Characteristic spacing Sersp | [MM] 2 Corgp

Factor Yhsp| [ 1,0

Concrete cone failure

(I;/I;g[(rr?um, effective anchorage et min | [ 351 40 50 65 90
Maximum, effective anchorage Nt ma | [MM] 20 100 125 160 140
depth
Characteristic edge distance Cern | [MM] 1,5 - het
Characteristic spacing Sern | [MM] 2 CunN

cracked concrete Keen| [ 7,7 7,7 8,9 8,9 7,7
Factor

uncracked concrete Kuern| [] 11,0

1) Fastenings with anchorage depth he;< 40 mm are restricted to the use of structural components which are statically
indeterminate and subject to dry internal exposure conditions only

2 Applicable concrete thickness hg, and area A, according to Table B3 to determine characteristic edge distance cqsp

8 NOg«caccording to EN 1992-4:2018

4 In absence of other national regulations

5 For concrete strength classes > C50/60: fy = 50 N/mm?

Wiirth Fixanchor W-FAZ PRO
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Table C3: Characteristic values for shear load under static and quasi-static action,

W-FAZ PRO
Fastener size M8 M10 M12 M16 M20
Installation factor Yinst [-] 1,0
Steel failure without lever arm
- 0

Characteristic W-FAZ PRO/S VOrks| [KN] 15,7 26,8 38,3 60,0 83,8
resistance — 0
unfilled annular W-FAZ PRO/R3 VOorks| [kN] 20,3 31,8 41,6 71,7 108,5
9ap W-FAZ PRO/R5 VOss| [KN] 16,8 27,8 39,8 69,5 | 108,5

W-FAZ PRO/S VOrks| [KN] 17,3 26,7 38,6 60,6 86,1
Characteristic
resistance — W-FAZ PRO/R3 VOres| [kN] 18,6 27,0 449 80,1 108,5
filled annular gap

W-FAZ PRO/ R5 VOrks| [kN] 16,8 27,8 449 80,1 108,5
Partial factor? ws| [ 1,25
Ductility factor k7 [-] 1,0
Steel failure with lever arm
Characteristic W-FAZ PRO/S MORK’S [Nm] 30 60 105 240 412
bending W-FAZ PRO/R3
resistance W-FAZ PRO/R5 MORK’S [Nm] 27 55 99 223 390
Partial factor? TMs [] 1,25
Concrete pry-out failure

Ks.cr [] 2,8 3,1 2,8 3,1 3,3
W-FAZ PRO/S
k8,ucr ['] 218 3,1 370 3,6 3,3

Pry-out factor

W-FAZ PRO/R3 Keor|  [-] 2,7 2,8 2,9 2,9 33

W-FAZ PRO/R5 Keuer|  [] 2,7 2,8 3,3 3,4 3,3
Concrete edge failure
Effective length of fastener in shear | 1)
loading i [mm] e
Outside diameter of fastener dhom| [Mmm] 8 10 12 16 20

1) Fastenings with anchorage depth he;< 40 mm are restricted to the use of structural components which are statically
indeterminate and subject to dry internal exposure conditions only.

2) In absence of other national regulations.

Wiirth Fixanchor W-FAZ PRO
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Table C4: Characteristic values for seismic loading, performance category C1,
tension load, W-FAZ PRO

Fastener size M8 M10 M12 M16 M20
Effective anchorage depth her= | [Mm] 40 40 50 65 90
Installation factor Yinst [-] 1,0

Steel failure

Characteristic 'V -TAZPRO/S| Nrgsci | [kN] 19,8 30,4 44,9 79,3 126,2
resistance ‘F’QV‘,;F/';‘QZSPRO’ Nrwscr | kN1 | 19,8 30,4 44,9 74,6 126,2
Pull-out

Characteristic W-FAZ PRO/S| Nrkpct | [KN] 9,1 15,3 22,6 30,3 451
resistance  WEFAZPROT | Newper | kNI | 9.4 17,7 22,8 35,6 45,1

Table C5: Characteristic values for seismic loading, performance category C1,
shear load, W-FAZ PRO

Fastener size M8 M10 M12 M16 M20
Effective anchorage depth her2 | [mm] 40 40 50 65 90
Steel failure without lever arm
Min Min Min Min
W-FAZ PRO/S| Vgksct1 | [KN] (0,346 hes (0,094*h¢ (0,188*hes (0,176 hes 83,8
- -2,2:13,4) | +18,8;24,4) | +20,6;33,8) | +37,3;52,3)
Characteristic i i Vi
resf'ﬁ:azce - WARAZPROM o | N | 042ehy | 0001hy | 347 (0,165%hs |  108,5
unfilled R3 -3,7:15,4) | +19,9:25,3) +52,4:66,4)
annular gap W-FAZ PROJ Min Min Min
Rt.; Vresct | [KN] | (0,350*hes | (0,079*hes 33,2 (0,160*Ns 108,5
-3,0:12,7) | +17,4:22,2) +50,7;64,3)
Min Min
W-FAZ PRO/S| Vgsc1 | [kN] (0,148% s 241 (0,082t 60,2 86,1
o +8,0;14,7) +32,8;38,6)
Characteristic Min Min Min Min
;?"S'Ztancel_ W-FAZ PRO/ Viescr | [KN] | (0,934%hg | (0,146%hs | (0,153*he | (0,325%hs | 108,5
g'a—: annular - R3 23.4:18,6) | +17,9;26,6) | +29,1:39,8) | +46,6:74,2)
Min Min Min Min
\I/?VS-FAZ PRO/ Vrksct | [KN] | (0,845"he | (0,150%hes | (0,153%hes | (0,325 hey 108,5
-21,2;16,8) | +18,5;27,5) | +29,1;39,8) | +46,6;74,2)
unfilled
Factor for annular gap “oap [ 0.5
anchorages filled 10
annular gap dgap | [] '
Wiirth Fixanchor W-FAZ PRO
Performance Annex C4
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Table C6: Characteristic values for seismic loading, performance category C2, tension
load, W-FAZ PRO
Fastener size M8 M10 M12 M16 M20
Effective anchorage depth hes= | [mm] 40 40 50 65 90
Installation factor Yinst | [-] 1,0
Steel failure
Characteristic VT AZ PRO/S| Nriscz | [KN] 19,8 30,4 44,9 79,3 126,2
i W-FAZ PRO/
resistance R3/ RE Nrisc2 | [KN] 19,8 30,4 449 74,6 126,2
Pull-out
min min min min 90 <h<100:
W-FAZ PRO/S| Ngrkpcz | [KN] | (0,150%h (0,262*hgs (0,415*h¢ (0,77*h¢s min
-3,2; 3,6) -3,2; 12,5) |-10,05; 19,0) | -30,25; 35,2) | (0,248h¢s
Characteristic +12,8,37,6)
resistance min min min min .
\éVéF/'AI‘éPRO/ Nepcz | [KNT | (0,198%he | (0.139%y | (0202%hy | (0520, |100<Ne=140:
-5,7; 3,2) -0,6; 7,7) -6,6; 13,8) | -14,8; 29,4) *
(0,134*hgs
+24,2; 42.9)

Table C7: Characteristic values for seismic loading, performance category C2, shear load,

W-FAZ PRO
Fastener size M8 M10 M12 M16 M20
Effective anchorage depth | her = | [mm] 40 40 50 65 90
Steel failure without lever arm
min min min min
W-FAZ PRO/S| Vgksc2 | [kN] (0,818"hes (0,177*hgs (0,487*hg¢ (0,195"he¢ 69,0
Characteristic '25'2];1”1’3) +8’fr;“1n9’0) '6'1;1?:’0) +26’n: ;;‘3’3)
resf'ﬁ:agce - \I’QV:;FAZ PROZ 1 Vceco | INT | (0.226%hy | (0,193 | (0,170%hg | (0,174%he; 88,9
mgap -1,6:10,4) | +6,5:18,1) | +14,9:26,8) | +32,7;47,6)
min min min min
\I’QvéFAZ PRO/ Vrescz | [KN] | (0,220*he; | (0,169*hes | (0,162*her | (0,169*hes 88,9
-1,3:8,6) +5,7:15,9) | +14,2;25,6) | +31,7;46,1)
min min min min
W-FAZ PRO/S| Vggscz2 | [KN] (0,206*hes (0,111*hgs (0,068*hes (0,142*hes 73,3
Characteristic +1’frii1n0’8) +13‘r:731;r119’9) +24}121§ﬁ8’9) +36,7;48,8)
;ﬁf'ztancel_ \F’{VéFAZ PRO/ Voo | [N] | 00710y | (0,031%he | (0.201%her 47 4 88,9
g'a—s annuiar +7,5:10,7) | +14,8:16,6) | +14,4:285)
min min min
\F/{VéFAZ PRO/ Vrescz | [KN] | (0,064*hes | (0,032*hes | (0,201*hes 47 4 88,9
+6,8;9,7) +15,2;17,1) | +14,4;28,5)
unfilled
Factor for annular gap dgap | [ 0.5
anchorages filled
annular gap Agap | [] 1.0
Wiirth Fixanchor W-FAZ PRO
Performance Annex C5
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Table C8: Characteristic values for tension
W-FAZ PROI/S (Steel, galvanized)

and shear load

under fire exposure,

Fastener size M8 M10 M12 M16 M20
Tension load
Steel failure
R30 1,2 2,6 4.6 7,7 9,4
Characteristic R60 1,0 1.9 3,3 5,6 8,2
; NRres/fi [kN]
resistance R90 0,7 1,3 2,1 3,5 6,9
R120 0,6 1,0 1,5 25 6,3
Shear load
Steel failure without lever arm
R30 4.0 75 12,3 20,7 11,0
Characteristic R60 2,7 51 8,5 14,2 10,6
: VRks,fi [kN]
resistance R90 1,4 2,7 4,6 7,7 10,2
R120 0,8 1,6 2,7 4,5 10,0
Steel failure with lever arm
R30 4.1 9,6 19,1 43,8 29,1
resistance R90 w 1,5 3,5 7,2 16,4 26,9
R120 0,8 2,0 4,2 9,6 26,3
NRkp,iand Nrk ¢ i according to EN 1992-4:2018
Wiirth Fixanchor W-FAZ PRO
Performance Annex C6
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Table C9: Characteristic values for tension and shear load under fire exposure
W-FAZ PRO/R3 und W-FAZ PRO/R5
Fastener size M8 M10 M12 M16 M20
Tension load
Steel failure
R30 4.0 6,9 11,0 18,1 36,9
: Nris,i [kN]
resistance R90 ” 1,8 3,1 4,9 8,1 17,9
R120 1,2 2.1 3,4 5,6 13,1
Shear load
Steel failure without lever arm
R30 8,5 17,6 32,0 52,6 73,5
Characteristic R60 6,2 12,6 22,6 37,1 51,8
; VRks,fi [kN]
resistance R90 3,9 7,5 13,1 21,5 30,1
R120 2,8 50 8,4 13,8 19,2
Steel failure with lever arm
R30 8,7 227 49,8 111,5 1947
; MOgy s f [Nm]
resistance R90 4.0 9,7 20,4 45,6 79,7
R120 2,8 6,5 13,0 29,2 50,9
NRkp,iand Nrk ¢ i according to EN 1992-4:2018
Wiirth Fixanchor W-FAZ PRO
Performance Annex C7
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Table C10: Displacements under tension load, W-FAZ PRO/S (Steel, galvanized)
Fastener size M8 M10 M12 M16 M20
Displacements under static or quasi-static action
SN0 = ONo-factor * N N: acting tension load
ONeo = ONee-factor * N
Effective anchorage depth her2| [mm] 35 40 50 65 90
Cracked concrete
, SNo-factor | [MM/KN] 0,13 0,05 0,04 0,03 0,04
Factor for displ t
aclorior displacemen SNoo-factor | [MM/KN] 0,29 0,20 0,15 0,11 0,05
Uncracked concrete
Eactor for displacement SNo- factor | [MM/KN] 0,03 0,01 0,004 0,005 0,02
P Neo- factor | [MM/KN] 0,03 0,03 0,03 0,03 0,03
Displacement under seismic action C2
Effective anchorage depth her=| [mm] 40 | 45 | 40 | 60 | 50 | 70 | 65 | 85 | 90 | 100|140
Displacements for DLS Sn,c2 oLgy| [mm] 39149128 |47 24|42 |25|45 (42|45 |51
Displacements for ULS dncouisy| [mm] [11,3[14,3| 9,4 |16,1| 7,3 [12,9] 7,2 |12,8|11,7|12,5|14,3
Table C11: Displacements under tension load, W-FAZ PRO/R3 and W-FAZ PRO/R5
Fastener size M8 M10 M12 M16 M20
Displacements under static or quasi-static action
SN0 = ONo-factor * N N: acting tension load
SNeo = ONoo-factor * N
Effective anchorage depth hes = | [mm] I 35 40 50 65 90
Cracked concrete
SNo-factor | [MM/KN] 0,11 0,06 0,05 0,06 0,04
Factor for displacement ONoofactor | [MM/KN] | 0,27 0,17 0,16 0,08 0,05
Uncracked concrete
Factor for displacement Sno- factor | [MM/KN] 0,02 0,00 0,001 0,00 0,02
P Neo- factor | [MM/KN] 0,05 0,05 0,05 0,05 0,03
Displacement under seismic action C2
Effective anchorage depth her=| [mm] 40 | 45 | 40 | 60 | 50 | 70 | 65 | 85 | 90 | 100|140
Displacements for DLS dncoosy| [mm] | 20(29 |26 |41[33|57]33[51|42[45]51
Displacements for ULS dnecousy| [mm] | 7,7 {11,1]10,8]16,8]|10,4|18,0| 9,0 |13,9(11,7|12,5/14,3
Wiirth Fixanchor W-FAZ PRO
Performance Annex C8
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Table C12: Displacements under shear load, W-FAZ PRO/S (Steel, galvanized)

Fastener size M8 M10 M12 M16 M20
Displacements under static or quasi-static action

Svo = dvo-factor * V V: acting shear load

Ve = Ovoactor * V
Effective anchorage depth her2| [mm] 35 40 50 65 90
Factor for displacement dvo- factor | [MM/KN]| 0,157 0,081 0,086 0,080 0,067
unfilled annular gap Sveo- factor | [MM/KN]| 0,235 0,121 0,129 0,120 0,100
Factor for displacement Svo- factor | [MM/KN]| 0,002 0,039 0,047 0,038 0,016
filled annular gap SVeo- factor | [MM/KN] 0,004 0,059 0,070 0,057 0,024
Displacement under seismic action C2" unfilled annular gap
Effective anchorage depth her=| [mm] 40 | 45 | 40 60 50 70 65 85 90
Displacements for DLS Sv.copLsy| [mm] 28 |27 |30| 31|34 |37 ]| 34| 38 51
Displacements for ULS Svcouisy | [mm] 51150 |50 |55|63]|99 |60 96 9,4
Displacement under seismic action C2 filled annular gap
Effective anchorage depth her=| [mm] 40 | 45 | 40 60 50 70 65 85 90
Displacements for DLS SvcopLsy| [mm] 0504|1409 |14 |07 |14 |12 1,3
Displacements for ULS SvcouLsy | [mm] 1,7 119 | 58 |45 |45 | 31| 50| 3,9 5,2

" For anchorages with clearance in the fixture the annular gap must also be considered.

Table C13: Displacements under shear load, W-FAZ PRO/R3

Fastener size M8 M10 M12 M16 M20
Displacements under static or quasi-static action

Ov0 = Ovofactor * V V: acting shear load

OVeo = Over-factor * V.
Effective anchorage depth hes=| [mm] 35 40 50 65 90
Factor for displacement Jvo- factor | [MM/KN]| 0,257 0,137 0,107 0,088 0,086
unfilled annular gap Sveo- factor | [MM/KN] 0,385 0,205 0,160 0,132 0,129
Factor for displacement Jvo- factor | [MM/KN]| 0,016 0,020 0,040 0,025 0,086
filled annular gap Sven- factor | [MM/KN]| 0,024 0,030 0,060 0,037 0,129
Displacement under seismic action C2") unfilled annular gap
Effective anchorage depth hes2| [mm] 40 | 45 | 40 | 60 | 50 | 70 | 65 | 85 90
Displacements for DLS dv.copLsy| [mm] 281 30| 34|35 (35|42 )| 38| 44 5,1
Displacements for ULS dvcouisy | [mm] 52|51 (70|84 |75 |118]| 7,8 | 11,1 9,4
Displacement under seismic action C2 filled annular gap
Effective anchorage depth her2| [mm] 40 | 45 | 40 | 60 | 50 | 70 | 65 | 85 90
Displacements for DLS dvcopLsy | [mm] 09,06 (120515 |15 |16 | 1,6 4,1
Displacements for ULS dvcouisy |  [mm] 25126 | 54|36 |60 |71]|62] 6,2 8,4

1) For anchorages with clearance in the fixture the annular gap must also be considered.

Wiirth Fixanchor W-FAZ PRO
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Table C14: Displacements under shear load, W-FAZ PRO/R5

Fastener size M8 M10 M12 M16 M20
Displacements under static or quasi-static action

dvo = Ovo-factor * V V: acting shear load

Voo = Oves-tactor * V
Effective anchorage depth her2| [mm] 35 40 50 65 90
Factor for displacement Bvo- factor | [MM/KN] 0,276 0,137 0,126 0,082 0,086
unfilled annular gap Sver- tactor | IMM/KN]| 0,413 0,205 0,189 0,123 0,129
Factor for displacement Svo- factor | [MM/KN] 0,308 0,042 0,040 0,025 0,086
filled annular gap Sve- factor | [MM/KN]| 0,462 0,064 0,060 0,037 0,129
Displacement under seismic action C2") unfilled annular gap
Effective anchorage depth her=| [mm] 40 45 40 60 50 70 65 85 90
Displacements for DLS Sv.capoLs)| [mm] 281 30| 34|35 (35|42 )| 38| 44 5,1
Displacements for ULS Sv.couisy| [mm] 52|51 |70 |84 |75 |11,8]| 7,8 |11,1 9,4
Displacement under seismic action C2 filled annular gap
Effective anchorage depth her=| [mm] 40 | 45 | 40 60 50 70 65 | 85 90
Displacements for DLS Sv.copoLsy| [mm] 09106 | 1,2 05|15 |15 |16 | 1,6 4.1
Displacements for ULS Sv.coutsy | [mm] 25| 26 | 54 |36 60|71 ]| 62| 6,2 8,4

1 For anchorages with clearance in the fixture the annular gap must also be considered

Wiirth Fixanchor W-FAZ PRO
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Table C15: Characteristic values for tension loads, W-FAZ PRO-L/S, cracked concrete,
static and quasi-static action
Fastener size M8 M10 M12 M16 M20 M24 M27
Installation factor Yinst| [-] 1,0
Steel failure
Characteristic resistance Nrks | [KN] 16 27 40 60 86 126 196
Partial factor? s | [-] 1,53 1,5 1,6 1,5
Pull-out
Characteristic resistance in N [kN] 5 9 16 o5 36 44 4 503
cracked concrete C20/25 Rip ’ ’
Increasing factor for v, [ fae\°
NRk,p = ‘PC . NRk,p (020/25) ¢ (%)
Concrete cone failure
Effective anchorage depth hes | [mm]| 46 60 70 85 100 115 125
Factor for cracked concrete Kern | [-] 7,7
1 In absence of other national regulations.
Table C16: Characteristic values for tension loads, W-FAZ PRO-L/R3 and
W-FAZ PRO-L/R5, cracked concrete, static and quasi-static action
Fastener size M8 M10 M12 M16 M20 M24
Installation factor Yinst | [] 1,0
Steel failure
Characteristic resistance Nrks | [KN] 16 27 40 64 108 110
Partial factor” s | [ 1,5 1,68 1,5
Pull-out
Characteristic resistance in
cracked concrete C20/25 Nrip | [KN] 5 9 16 25 36 40
Increasing factor for v, [ fae 5
NRk,p = \Pc . NRk,p (020/25) ¢ (%)
Concrete cone failure
Effective anchorage depth her | [Mmm] 46 60 70 85 100 125
Factor for cracked concrete Kean!| [-] 7,7
1) In absence of other national regulations.
Wiirth Fixanchor W-FAZ PRO
Performance Annex C11
Characteristic values for tension loads, cracked concrete, W-FAZ PRO-L
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Table C17: Characteristic values for tension loads, W-FAZ PRO-L/S, uncracked
concrete, static and quasi-static action

Fastener size M8 M10 M12 M16 M20 M24 M27

Installation factor Yinst | [] 1,0

Steel failure
Characteristic resistance Nrks | [kN] 16 27 40 60 86 126 196
Partial factor? s | [ 1,53 1,5 1,6 1,5

Pull-out

Characteristic resistance in
uncracked concrete C20/25 Nrip | [kN] 12 16

Splitting

Splitting for standard thickness of concrete member (The higher resistance of case 1 and case 2 may be applied;
Cer,sp May be linearly interpolated for the member thickness hmin2 < h < hpin 1 (Case 2); yhsp= 1,0))

Standard thickness of concrete hmin12 | [mm]| 100 120 140 170 200 230 250

Case 1

25 35 51 62,9 71,3

Characteristic resistance in

0
uncracked concrete C20/25 N risp| [KN] 9 12 20 30 40 62,3 50

Edge distance Cer,sp | [MM] 1,5 hgt
Case 2

Characteristic resistance
in uncracked concrete C20/25

NOg sp | [KN] 12 16 25 35 50,5 62,3 70,6

Edge distance Cer,sp | [MM] 2het 2,2het | 1,5 et | 2,5 het
Splitting for minimum thickness of concrete member
Minimum thickness of Nin 2 | [mm] 80 100 120 140

concrete

Characteristic resistance
in uncracked concrete C20/25

NOrisp| [kN] | 12 16 25 35 - ) o

Edge distance Cersp| [MmM] 2,5hgt

Increasing factor ;
Nrip = ¥c - Nrip (C20/25) Y. [ (c_k)
Ny sp = ¥o - NOgisp (C20/25) 20

Concrete cone failure
Effective anchorage depth het| [Mm] 46 60 70 85 100 115 125

Factor for uncracked concrete kuern| [-] 11,0

0,5

" No performance assessed
2 In absence of other national regulations

Wiirth Fixanchor W-FAZ PRO
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Table C18: Characteristic values for tension loads, W-FAZ PRO-L/R3 and
W-FAZ PRO-L/RS5, uncracked concrete, static and quasi-static action
Fastener size M8 M10 M12 M16 M20 M24
Installation factor Yinst | [-] 1,0
Steel failure
Characteristic resistance Nrks| [KN] 16 27 40 64 108 110
Partial factor? s | [ 1,5 1,68 1,5
Pull-out
Characteristic resistance in
uncracked concrete C20/25 Nrip | [kN] 12 16 25 35 51 7.3
Splitting
Splitting for standard thickness of concrete member (The higher resistance of case 1 and case 2 may be applied;
Cersp May be linearly interpolated for the member thickness hyin 2 < h < hyin 1 (Case 2); yh = 1,0)
Standard thickness of concrete hmin1 2| [Mmm] 100 120 140 160 200 250
Case 1
Characteristic resistance in 0 1)
uncracked concrete C20/25 Nrisp | [kN] ° 12 20 30 40 )
Edge distance Corsp | [MM] 1,5 het -0
Case 2
Characteristic resistance in NO [kN] 12 16 25 35 505 70.6
uncracked concrete C20/25 Rk.sp : :
Edge distance Cersp | [MM] 115 125 140 200 220 250
Splitting for minimum thickness of concrete member
Minimum thickness of concrete Rmin2 = | [Mmm] 80 100 120 140
Characteristic resistance in 0 1) 1)
uncracked concrete C20/25 Nrisp| [KN] 12 16 25 35 ) )
Edge distance Cer,sp| [MM] 2,5h¢
Increasing factor £, .05
Nrip = Pe - Nrep (C20/25) Y.l [ (C_k)
NOgy sp = We - NOgy sp (C20/25) 20
Concrete cone failure
Effective anchorage depth her | [Mmm] 46 60 70 85 100 125
Factor for uncracked concrete Kuer,N [-] 11,0
" No performance assessed
2 In absence of other national regulations
Wiirth Fixanchor W-FAZ PRO
Performance Annex C13
Characteristic values for tension loads, uncracked concrete,
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Table C19: Characteristic values for shear loads, W-FAZ PRO-L,
cracked and uncracked concrete, static or quasi static action

Fastener size M8 M10 | M12 M16 M20 M24 | M27
Installation factor Yinst | [-] 1,0

Steel failure without lever arm, Steel zinc plated

Characteristic resistance VOzks | [KN] 12,2 20,1 30 55 69 114 169,4
Ductility factor kz| [ 1,0

Partial factor? s | [-] 1,25 1,33 | 1,25 1,25
Steel failure without lever arm, Stainless steel R3 / R5

Characteristic resistance Vs | [KN] 13 20 30 55 86 123,6
Ductility factor k7| [ 1,0 -1
Partial factor? s | [-] 1,25 1,4 1,25

Steel failure with lever arm, Steel zinc plated
Characteristic bending resistance ~ MO%ys | [Nm] 23 47 82 216 363 898 |1331,5
Partial factor? s | [ 1,25 1,33 | 1,25 | 1,25

Steel failure with lever arm, Stainless steel R3 / R5
Characteristic bending resistance ~ MOy | [Nm] 26 52 92 200 454 785,4

-1

Partial factor? s | [-] 1,25 1,4 1,25
Concrete pry-out failure

Pry-out factor ke| [] 24 2,8
Concrete edge failure

Effective length  Steel, galvanized l¢| [mm] 46 60 70 85 100 115 125
:;;ﬁtfonaeéi% gga/i?{'sess steel Wlmm| 46 | 60 | 70 | 85 | 100 | 125 | -»
Outside diameter of fastener dnom | [Mm] 8 10 12 16 20 24 27

) No performance assessed
2 In absence of other national regulations

Wiirth Fixanchor W-FAZ PRO
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Table C20: Characteristic values for tension and shear load under fire exposure,
p
W-FAZ PRO-L, cracked and uncracked concrete C20/25 to C50/60
Fastener size M8 M10 M12 M16 M20 M24 mM27
Tension load
Steel failure
Steel, zinc plated
R30 1,5 2,6 41 7,7 9.4 13,6 17,6
Characteristic R60 N [kN] 1,1 1,9 3,0 5,6 8,2 11,8 15,3
resistance R90 Rics 0,8 14 2,4 4.4 6,9 10,0 | 13,0
R120 0,7 1,2 2,2 4.0 6,3 9.1 11,8
Stainless steel R3/R5
R30 3,8 6,9 12,7 23,7 33,5 48,2
Characteristic R60 N [KN] 2,9 53 9,4 17,6 25,0 35,9 )
resistance R90 Riest 2,0 3,6 6,1 115 | 16,4 | 23,6
R120 1,6 2,8 4.5 8,4 12,1 17,4
Shear load
Steel failure without lever arm
Steel, zinc plated
R30 1,6 2,6 41 7,7 11 16 20,6
Characteristic R60 Vacer | KN] 1,5 2,5 3,6 6,8 11 15 19,8
resistance R90 Rios.f 1,2 2,1 3,5 6,5 10 15 19,0
R120 1,0 2,0 3,4 6,4 10 14 18,6
Stainless steel R3/R5
R30 3,8 6,9 12,7 23,7 33,5 48,2
Characteristic R60 Vacer | [KN] 2,9 53 9,4 17,6 25,0 35,9 )
resistance R90 Rish 2,0 3,6 6,1 115 | 164 | 236
R120 1,6 2,8 4.5 8,4 12,1 17,4
Steel failure with lever arm
Steel, zinc plated
R30 1,7 3,3 6,4 16,3 29 50 75
Characteristic R60 Mo | iNm] 1,6 3,2 5,6 14 28 48 72
resistance R90 Rios.f 1,2 2,7 5,4 14 27 47 69
R120 1,1 2,5 5,3 13 26 46 68
Stainless steel R3/R5
R30 3,8 9,0 19,7 50,1 88,8 153,5
Characteristic R60 Mo | (Nm] 2,9 6,8 14,6 37,2 66,1 114,3 )
resistance R90 Rics 2,1 4,7 9,5 242 | 434 | 751
R120 1,6 3,6 7,0 17,8 32,1 55,5
1) No performance assessed
Wiirth Fixanchor W-FAZ PRO
Performance Annex C15
Characteristic values under fire exposure, W-FAZ PRO-L
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Table C21: Displacements under tension load, W-FAZ PRO-L

Fastener size M8 M10 | M12 | M16 | M20 | M24 | M27

Steel zinc plated
Tension load in cracked concrete N| [kN] 2,4 43 7,6 11,9 | 171 | 211 24
Sno| [mm] 0,6 1,0 0,4 1,0 0,9 0,7 0,9
SN | [Mm] 1,4 1,2 1,4 1,3 1,0 1,2 1,4
Tension load in uncracked concrete N| [kN] 5,7 7,6 11,9 | 16,7 | 23,8 | 29,6 34
Sno| [mm] 0,4 0,5 0,7 0,3 0,4 0,5 0,3
SN | [Mm] 0,8 1,4 0,8 1,4

Displacement

Displacement

Stainless steel R3 /R5
Tension load in cracked concrete N| [kN] 2,4 43 7,6 11,9 | 17,1 | 19,0
dno| [mm] | 0,7 1,8 0,4 0,7 0,9 0,5 -1
SN | [mm] 1,2 1,4 1,4 1,4 1,0 1,8
Tension load in uncracked concrete N| [kN] 5,8 7,6 11,9 | 16,7 | 23,8 | 33,5
Sno| [mm] | 0,6 0,5 0,7 0,2 0,4 0,5 -1
SN | [mm] 1,2 1,0 1,4 0,4 0,8 1,1

Displacement

Displacement

1
’ No performance assessed.

Table C22: Displacements under shear load, W-FAZ PRO-L

Fastener size M8 M10 | M12 | M16 | M20 | M24 | M27

Steel zinc plated

Shear load in cracked and uncracked

V| [kN] 6,9 14 | 171 314 | 36,8 | 64,9 | 96,8
concrete

Svo | [mm] 2,0 3,2 3,6 3,5 1,8 3,5 3,6
Sve | [mm] 3,0 4,7 55 53 2,7 53 54

Displacement

Stainless steel R3/R5

Shear load in cracked and uncracked
concrete

V| [kN] 73 | 11,4 | 171 | 31,4 | 43,8 | 70,6

Svo | [mm] 1,9 24 4,0 4,3 29 2,8
Sve | [mm] 29 3,6 59 6,4 4,3 4,2

Displacement

1
) No performance assessed.

Wiirth Fixanchor W-FAZ PRO
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Table C23: Characteristic values for tension loads, W-FAZ PRO-SH, cracked concrete,
static and quasi-static action

Fastener size M8 M10 M12 M16 M20 M24 M27
Installation factor Yinst | [-] 1,0

Steel failure

Characteristic resistance Ngks | [kN] 16 27 40 60 86 126 196
Partial factor?) ws | [-] 1,53 1,5 1,6 1,5
Pull-out

Standard anchorage depth

Chamclrioressnee™  Nao WM 5 | o | 6 | | % | 444 | 503
Reduced anchorage depth

rarcterstoressancs it Tyoy| g0 | 790 | 120 [ mee| o | o | o
mcreés\ilr)g.fzctorfor v, [ (fc_k )0,5

rRkp = Pe * Nrip (C20/25) 20

Concrete cone failure

Effective anchorage depth hes [[mMm]| 46 60 70 85 100 115 125
Reduced anchorage depth Nefred |[[MmM]| 3524 | 404 504 654 -1 -0 -1
Factor for cracked concrete Keen | [-] 7,7

1 No performance assessed.

2) Restricted to the use of statically indeterminate structural components, subject to dry internal exposure conditions only

3 In absence of other national regulations

4 Only for a fastener length L <200 mm

Wiirth Fixanchor W-FAZ PRO

Performance

Characteristic values for tension loads, cracked concrete, W-FAZ PRO-SH
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Table C24: Characteristic values for tension loads, W-FAZ PRO-SH, uncracked concrete,
static and quasi-static action

Installation factor Yinst | [] 1,0

Steel failure
Characteristic resistance Nrs | [kN] 16 27 40 | 60 86 126 196
Partial factor® s | [-] 1,53 1,5 1,6 1,5
Pull-out

Standard anchorage depth
Characteristic resistance in
uncracked concrete C20/25
Reduced anchorage depth
Characteristic resistance in
uncracked concrete C20/25
Splitting

Standard anchorage depth

Splitting for standard thickness of concrete member (The higher resistance of case 1 and case 2 may be applied;
Corsp May be linearly interpolated for the member thickness hminy < h < hpmins (Case 2); ynsp= 1,0))

Nrkp | [KN] 12 16 25 35 51 62,9 71,3

Nrkp | [KN] | 7,5 9 18 26,7 ) ) N

Standard thickness of concrete hmint | [mm]| 100 | 120 | 140 | 170 | 200 | 230 | 250
Case 1

haracteristic resistance in
ineracked conorete G20/25 Nowep | RNJ | © | 12 | 20 | 30 | 40 | 623 | 50
Edge distance Cer,sp | [MM] 1,5 hes
Case 2
oo Soops Mas W00 12 | 6 | 25 | 35 | 505 | 623 | 108
Edge distance Cersp | [MM] 2hes 2,2he | 1,5hg | 2,5 hes
Splitting for minimum thickness of concrete member
Minimum thickness of concrete Nmin2 = | [Mmm] 80 100 120 140
Characteristic resistance
in uncracked concrete C20/25 No%iep| [KNJ | 12 16 25 35 - - -
Edge distance Cer,sp| [MM] 2,5h¢
Reduced anchorage depth
Minimum thickness of concrete hmin3 = | [mm] 80 80 100 140
Characteristic resistance
in uncracked concrete C20/25 NoRisp| [KN] | 7.5 9 17,9 | 265 - - -
Edge distance Cersp| [MmM]| 100 100 125 150
Increasing factor for £, .05
NRk,p =Y. NRk,p (020/25) Ve [ (C—)
NOgisp = ¥ - Nz sp (C20/25) 20
Concrete cone failure
Effective anchorage depth hes| [mm] 46 60 70 85 100 115 125
Reduced anchorage depth hefred| [MM]| 352 40 50 65 -1 -0 -0
Factor for uncracked concrete Kuern| [-] 11,0

" No performance assessed.
2) Restricted to the use of statically indeterminate structural components, subject to dry internal exposure conditions only
3 In absence of other national regulations

Wiirth Fixanchor W-FAZ PRO
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Table C25: Characteristic values for shear loads, W-FAZ PRO-SH,
cracked and uncracked concrete, static or quasi static action

Fastener size M8 M10 M12 M16 M20 M24 M27

Installation factor Yinst | [-] 1,0

Steel failure without lever arm

Characteristic resistance VOrs | [kN] 12,2 20,1 30 55 69 114 169,4
Ductility factor kz| [ 1,0
Partial factor? s | [ 1,25 1,33 1,25 1,25

Steel failure with lever arm
Characteristic bending

MOy s| [Nm] 23 47 82 216 363 898 |1331,5

resistance

Partial factor3) s | [ 1,25 1,33 1,25 1,25
Concrete pry-out failure

Pry-out factor ks| [-] 2,4 2,8
Concrete edge failure

Effective length  with hy li| [mm] | 46 60 70 85 100 115 125
of fastener in

shear |oad|ng with hef’red |f,red [mm] 35 2) 40 50 65 -0 -0 -0
Outside diameter of fastener dnom | [Mm] 8 10 12 16 20 24 27

" No performance assessed.
2 Restricted to the use of statically indeterminate structural components, subject to dry internal exposure conditions only.
3 In absence of other national regulations

Wiirth Fixanchor W-FAZ PRO
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Table C26: Characteristic resistance for seismic loading, W-FAZ PRO-SH, standard
anchorage depth ", performance category C1 and C2
Fastener size M8 M10 M12 M16 M20
Tension loads
Installation factor Yinst| [-] 1,0
Steel failure
Characteristic
resistance C1 Nrks.ct | [KN] 16 27 40 60 86
Characteristic
resistance C2 Ngrksc2 | [KN] 16 27 40 60 86
Partial factor? Tms | [ 1,53 1,5 1,6
Pull-out
Characteristic
resistance C1 Nripcr | [kN] 5 9 16 25 36
Characteristic
resistance C2 Nrip.c2 | [KN] 2,3 3,6 10,2 13,8 244
Shear loads
Steel failure without lever arm
Characteristic
resistance C1 VRkksc1| [KN] 9,3 20 27 44 69
Characteristic
resistance C2 VRkks.c2 | [KN] 6,7 14 16,2 35,7 55,2
Partial factor? Yvs | [-] 1,25 1,33
without
Factor filling of annular Ogap | [] 0,5
for gap
annular  with
gap filling of annular Ogap | [-] 1,0
gap
" Only for fastener length L< 200 mm
2 In absence of other national regulations
Wiirth Fixanchor W-FAZ PRO
Performance Annex C20
Characteristic resistance for seismic loading, W-FAZ PRO-SH
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Table C27: Characteristic values for tension and shear load under fire exposure,
W-FAZ PRO-SH, cracked and uncracked concrete C20/25 to C50/60
Fastener size M8 M10 M12 M16 M20 M24 M27
Tension load
Steel failure
Standard anchorage depth
R30 1,5 2,6 4.1 7,7 94 13,6 17,6
Chgracteristic R60 N ] 1,1 1,9 3,0 5,6 8,2 11,8 15,3
resistance R90 Ricsf 0,8 1,4 2,4 4,4 6,9 100 | 13,0
R120 0,7 1,2 2,2 4.0 6,3 9,1 11,8
Reduced anchorage depth
R30 1,5 2,6 4,1 7,7
Characteristic R60 Necer | [KN] 1,1 1.9 3,0 5,6 ) 1 )
resistance R90 “ 0,8 1,3 1,9 3,5
R120 0,6 1,0 1,3 2,5
Shear load
Steel failure without lever arm
Standard anchorage depth
R30 1,6 2,6 4.1 7,7 11 16 20,6
Characteristic R60 1,5 2,5 3,6 6,8 11 15 19,8
resistance Roo  VRest | NI 2,1 3,5 6,5 10 15 19,0
R120 1,0 2,0 34 6,4 10 14 18,6
Reduced anchorage depth
R30 1,5 2,6 4.1 7,7
Characteristic R60 Vaces | KNI 1,1 1,9 3.0 5,6 R ) )
resistance R90 ~ 0,8 1,3 1,9 3,5
R120 0,6 1,0 1,3 2,5
Steel failure with lever arm
Standard anchorage depth
R30 1,7 3,3 6,4 16,3 29 50 75
Ch?racteristic R60 Mo | (Nm] 1,6 3,2 5,6 14 28 48 72
resistance R90 Ris 1,2 2,7 5,4 14 27 47 69
R120 1,1 2,5 53 13 26 46 68
Reduced anchorage depth
R30 1,5 3,3 6,4 16,3
isti R 1,2 2 4,7 11
gg?acrfggsnc Rgg Mercos | INMI g 1 ? 3,0 7,59 - - -
R120 0,6 1,2 2,1 5,3
" No performance assessed
Wiirth Fixanchor W-FAZ PRO
Performance Annex €21
Characteristic values under fire exposure, W-FAZ PRO-SH
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Table C28: Displacements W-FAZ PRO-SH
oo M8 | M10 | M12 | M16 | M20 | M24 | M27

Tension load

Standard anchorage depth

Tension load in cracked concrete N | [kN] 2,4 4,3 7,6 11,9 | 171 21,1 24
Sno| [mm] | 0,6 1,0 0,4 1,0 0,9 0,7 0,9
ONw | [Mm] | 1,4 1,2 1,4 1,3 1,0 1,2 1,4

Displacement

Tension load in uncracked concrete N | [kN] 57 7,6 11,9 | 16,7 | 23,8 | 29,6 34
dvo| [mm] | 0,4 0,5 0,7 0,3 0,4 0,5 0,3
Displacement
ONeo | [mm] 0,8 1,4 0,8 1,4
Displacements under seismic tension loads C2
Displacements for DLS dn.c205) | [Mm] 2,3 4.1 4.9 3,6 51 N N
Displacements for ULS dn.c208) | [Mm] 8,2 13,8 | 15,7 9,5 15,2

Reduced anchorage depth

Tension load in cracked concrete N | [kN] 2,4 3,6 6,1 9,0
dno| [mm] | 0,8 0,7 0,5 1,0 -1 - -1
N | [Mm] | 1,2 1,0 0,8 1,1

Tension load in uncracked concrete N| [kN] 3,7 4,3 8,5 12,6
Sno| [mm] | 0,1 0,2 0,2 0,2 - - -1
SN | [mm] | 0,7 0,7 0,7 0,7

Displacement

Displacement

Shear load

Standard anchorage depth

Shear load in cracked and

V| [kN] 6,9 11,4 17,1 31,4 36,8 64,9 96,8
uncracked concrete

Svo| [mm] | 2,0 3,2 3,6 3,5 1,8 3,5 3,6
Sve | [mm] | 3,0 47 5,5 5,3 2,7 5,3 5,4
Displacements under seismic shear loads C2
Displacements for DLS Sv.co,5) | [MM] 3,0 2,7 3,5 43 4,7
Displacements for ULS Sv.ca08) | [MmM] 5,9 5,3 9,5 9,6 10,1

Displacement

Reduced anchorage depth

Shear load in cracked and

uncracked concrete VI [kN] | 69 | 11,4 | 17,1 | 31,4

-1 -1 -1

Svo| [mm] 2,0 3,2 3,6 3,5
dve | [mm] | 3,0 4,7 55 5,3

Displacement

1
" No performance assessed

Wiirth Fixanchor W-FAZ PRO
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Displacements, W-FAZ PRO-SH
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Table C29: Characteristic values for tension loads, W-FAZ PRO-IG,

cracked concrete, static and quasi-static action

Fastener size M6 M8 M10 M12
Installation factor Yinst [-1 1,2
Steel failure
Characteristic resistance,
steel zinc plated Nrks| [kN] 16,1 22,6 26,0 56,6
Partial factor" ws| [ 1,5
Characteristic resistance,
stainless steel R3/ R5 Nris | [kN] 141 25,6 358 59,0
Partial factor” ws| [ 1,87
Pull-out failure
Characteristic resistance in
cracked concrete C20/25 Nrip | [kN] 5 9 12 20
Increasing factor for fa\"°
— ) ch ['] (—)

NRk,p - l'Pc NRk,p (020/25) 20
Concrete cone failure
Effective anchorage depth hes | [mMm] 45 58 65 80
Factor for cracked concrete Ker N [-] 7,7
) In absence of other national regulations

Wiirth Fixanchor W-FAZ PRO

Performance Annex C23

Characteristic values for tension loads, cracked concrete, W-FAZ PRO-IG
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Table C30: Characteristic values for tension loads, W-FAZ PRO-IG,
uncracked concrete, static and quasi-static action

Fastener size M6 M8 M10 M12
Installation factor Yinst|  [-] 1,2
Steel failure
Characteristic resistance,
W-FAZ PRO-IG/S Nrks| [kN] 16,1 22,6 26,0 56,6
Partial factor" s | [ 1,5
Characteristic resistance,
W-FAZ PRO-IG/R3 Nres| [kN] 141 25,6 35,8 59,0
W-FAZ PRO-IG/R5
Partial factor" s | [ 1,87
Pull-out
Characteristic resistance in
uncracked concrete C20/25 Nrip | [kN] 12 16 20 30
Splitting (the higher resistance of Case 1 and Case 2 may be applied)
rl\r/llgr:rtl):rrn thickness of concrete B | MM 100 120 130 160
Case 1
Characteristic resistance in o
uncracked concrete C20/25 N%Ricsp | [KN] 9 12 16 25
Edge distance Cersp | [MM] 1,5 het
Case 2
Characteristic resistance in 0
uncracked concrete C20/25 N%Ricsp | [KN] 12 16 20 30
Edge distance Cersp | [MM] 2,5 hgt
Increasing factor for (.05
NRk,p =Y. NRk,p (C20/25) Y. [-] (C_k)
NOrisp = P - NOxisp (C20/25) 20
Concrete cone failure
Effective anchorage depth hes| [mMm] 45 58 65 80
Factor for uncracked concrete Kuer.N [-] 11,0
) In absence of other national regulations

Wiirth Fixanchor W-FAZ PRO

Performance Annex C24

Characteristic values for tension loads, uncracked concrete, W-FAZ PRO-IG
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Table C31: Characteristic values for shear loads, W-FAZ PRO-IG cracked and uncracked
concrete, static and quasi-static action

Fastener size M6 M8 M10 M12

Installation factor Yinst|  [] 1,0

Steel zinc plated

Steel failure without lever arm, pre-setting installation

Characteristic resistance Vor | kNI | 58 | 69 | 104 | 258
Steel failure without lever arm, through-setting installation

Characteristic resistance Voreo| kN | 51 | 76 | 108 | 243
Steel failure with lever arm, pre-setting installation

Characteristic bending resistance M| INm] | 122 | 300 | 598 | 1046
Steel failure with lever arm, through-setting installation

Characteristic bending resistance MOzks| [Nm] 36,0 53,2 76,0 207

Partial factor® for Vgy s and MOg s s | [ 1,25

Ductility factor kz| [-] 1,0

Stainless steel R3 /R5
Steel failure without lever arm, pre-setting installation

Characteristic resistance Voreo | N1 | 57 | 92 | 106 | 236
Partial factor” s | [-] 1,25
Steel failure without lever arm, through-setting installation
Characteristic resistance VOsks| [KN] 7,3 | 7,6 | 9,7 | 29,6
Partial factor” s | [ 1,25
Steel failure with lever arm, pre-setting installation
Characteristic bending resistance MO%zks | [Nm] 10,7 | 26,2 | 52,3 | 91,6
Partial factor” s | [ 1,56
Steel failure with lever arm, through-setting installation
Characteristic bending resistance M| INm] | 282 | 443 | 699 | 1912
Partial factor” s | [ 1,25
Ductility factor kz| [-] 1,0
Concrete pry-out failure
Pry-out factor ks| [-] 1,5 1,5 2,0 2,0
Concrete edge failure
Effective length of fastener in shear loading lf| [mm] 45 58 65 80
Effective diameter of fastener dnom | [Mmm] 8 10 12 16
" In absence of other national regulations

Wiirth Fixanchor W-FAZ PRO
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Table C32: Characteristic values for tension and shear load under fire exposure,
W-FAZ PRO-IG, cracked and uncracked concrete C20/25 to C50/60
Fastener size M6 M8 M10 M12
Tension load
Steel failure
Steel zinc plated
R30 0,7 1,4 2,5 3,7
Characteristic R60 Necer | [KN] 0,6 1,2 2,0 2,9
resistance R90 > 0,5 0,9 1,5 2,2
R120 0,4 0,8 1,3 1,8
Stainless steel R3 / R5
R30 2,9 54 8,7 12,6
Characteristic R60 Nacer | KNI 1,9 3,8 6,3 9,2
resistance R90 = 1,0 2,1 3,9 57
R120 0,5 1,3 2,7 4,0
Shear load
Steel failure without lever arm
Steel zinc plated
R30 0,7 1,4 2,5 3,7
Characteristic R60 Vaces | KN] 0,6 1,2 2,0 2,9
resistance R90 > 0,5 0,9 1,5 2,2
R120 0,4 0,8 1,3 1,8
Stainless steel R3 / R5
R30 2,9 54 8,7 12,6
Characteristic R60 Vacer | [KN] 1,9 3,8 6,3 9,2
resistance R90 = 1,0 2,1 3,9 5,7
R120 0,5 1,3 2,7 4,0
Steel failure with lever arm
Steel zinc plated
R30 0,5 1,4 3,3 57
Characteristic R60 MOaceq | [NM] 0,4 1,2 2,6 4,6
resistance R90 > 0,4 0,9 2,0 3,4
R120 0,3 0,8 1,6 2,8
Stainless steel R3 / R5
R30 2,2 5,5 11,2 19,6
Characteristic R60 MOsor | [NM] 1,5 3.9 8,1 14,3
resistance R90 . 0,7 2,2 51 8,9
R120 0,4 1,3 3,5 6,2
Wiirth Fixanchor W-FAZ PRO
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Displacements W-FAZ PRO-IG

Table C33: Displacements under tension load, W-FAZ PRO-IG
Fastener size M6 M8 M10 M12
Tension load in N| [kN] 2.0 3.6 48 8,0
cracked concrete
] Sno | [mm] 0,6 0,6 0,8 1,0
Displacements
SN | [Mm] 0,8 0,8 1,2 1,4
Tension load in N| [kN] 4.8 6.4 8,0 12.0
uncracked concrete
Sno | [mm] 04 0,5 0,7 0,8
Displacements
Sneo | [Mm] 0,8 0,8 1,2 1,4
Table C34: Displacements under shear load, W-FAZ PRO-IG
Fastener size M6 M8 M10 M12
Shear load in
cracked and uncracked concrete Vi [kN] 42 53 6.2 16,9
Svo| [mm] 2,8 29 2,5 3,6
Displacements
Svee | [mm] 4.2 4.4 3,8 53
Wiirth Fixanchor W-FAZ PRO
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