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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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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 25(3) of Regulation
(EU) No 305/2011.
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3.1

3.2
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Technical description of the product

The Wirth High-Performance Anchor W-HAZ/S, W-HAZ/A4 is an anchor made of galvanised
steel or made of stainless steel which is placed into a drilled hole and anchored by torque-
controlled expansion. The following anchor types are covered:

Anchor type W-HAZ-B with threaded bolt,

Anchor type W-HAZ -S with hexagon head screw,

Anchor type W-HAZ -SK with countersunk washer and countersunk screw.
The product description is given in Annex A.

Specification of the intended use in accordance with the applicable European
Assessment Document

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

The verifications and assessment methods on which this European Technical Assessment is
based lead to the assumption of a working life of the anchor of at least 50 years. The indications
given on the working life cannot be interpreted as a guarantee given by the producer, but are to
be regarded only as a means for choosing the right products in relation to the expected
economically reasonable working life of the works.

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

Mechanical resistance and stability (BWR 1)

Essential characteristic Performance

Characteristic resistance to tension load See Annex C1to C4
(static and quasi-static loading)

Characteristic resistance to shear load See Annex C5 and C6
(static and quasi-static loading)

Displacements (static and quasi-static loading) See Annex C10 and C11

Characteristic resistance and displacements for See Annex C7,C8 and C11

seismic performance categories C1 and C2

Safety in case of fire (BWR 2)

Essential characteristic Performance
Reaction to fire Class Al
Resistance to fire See Annex C9

8.06.01-686/18
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Assessment and verification of constancy of performance (AVCP) system applied, with
reference to its legal base

In accordance with the European Assessment Document EAD 330232-00-0601 the applicable
European legal act is: [96/582/EC].

The system to be applied is: 1

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 fir Bautechnik.

Issued in Berlin on 1 October 2018 by Deutsches Institut fir Bautechnik

Dr.-Ing. Lars Eckfeldt beglaubigt:
p.p. Head of Department Baderschneider
759690.18 8.06.01-686/18
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High-Performance Anchor W-HAZ

Fastener type W-HAZ-B with threaded bolt

N W-HAZ-B (M6-M24)
R~ W-HAZ-B (M8-M16) A4

i

|
T
&

Fastener type W-HAZ-S with hexagon head screw
. E_ i a— E . W-HAZ-S (M6-M24)
. i W-HAZ-S (M8-M16) A4

Fastener type W-HAZ-SK with countersunk washer and countersunk screw

f o Y

. IR — W-HAZ-SK (M6-M12)
i W-HAZ-SK (M8-M12) A4

Y Y

Installation situation
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cracked or uncracked concrete C20/25 to C50/60
‘ /s ‘ S, s LSy s

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Product description Annex A1l
Product and installation situation
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Table A1:

| n

Designation of fastener parts and materials

Marking:

expansion sleeve:

- Identifying mark of <>
manufacturing plant

- additional marking of

stainless steel A4 A4
- Anchor identity (alternatively
on distance sleeve) Sz

- size of thread (alternatively M10
on distance sleeve)

Distance sleeve:

- Diameter 15
- max. thickness of fixture tiy max
for hef,min 25
- additional marking for
countersunk version SK
marking on the washer of L

anchor size SZ 24/M16L

Part | Designation

Materials galvanized 2 5 um,
acc. to EN ISO 4042:1999

Stainless steel A4

1 Threaded bolt

Steel, Strength class 8.8,
EN ISO 898-1:2013

Stainless steel, 1.4401, 1.4404 or
1.4571, EN 10088:2014

2 Washer

Steel, EN 10139:2016

Stainless steel, EN 10088:2014

3 Distance sleeve

Steel tube EN 10305-2:2016,
EN 10305-3:2016;

Steel tube stainless steel, 1.4401,
1.4404 or 1.4571; EN 10217-7:2014,
EN 10216-5:2013

4 Ring

Polyethylene

Polyethylene

5 Expansion sleeve

Steel, EN 10139:2016

Stainless steel, 1.4401, 1.4404 or
1.4571, EN 10088:2014

6 Threaded cone

Steel EN 10083-2:2006

Stainless steel, 1.4401, 1.4404 or
1.4571, EN 10088:2014

7 Hexagon nut

Steel, Strength class 8,
EN ISO 898-2:2012

Stainless steel, strength class 70,
EN ISO 3506-2:2009

8 Hexagon head screw

Steel, Strength class 8.8,
EN ISO 898-1:2013

Stainless steel, strength class 70,
EN ISO 3506-1:2009

9 Countersunk screw

Steel, Strength class 8.8,
EN ISO 898-1:2013

Stainless steel, strength class 70,
EN ISO 3506-1:2009

10 | Countersunk washer

Steel, EN 10083-2:2006

Stainless steel, 1.4401, 1.4404 or
1.4571, EN 10088:2014, zinc plated

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Product description
Marking and materials

Annex A2
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Specification of intended use

High-Performance Anchor W-HAZ, 24/

stgel zinc plated 10/M6 | 12/M8 | 15/M10|18/M12 | 24/M16 M16L 28/M20 | 32/M24
Static or quasi-static action v

Seismic action (W-HAZ-B and W-HAZ-S) - C1+C2

Seismic action (W-HAZ-SK) - C1+C2 -

Fire exposure R30...R120

High-Performance Anchor W-HAZ,
stainless steel A4

12/M8 (15/M10 | 18/M12 | 24/M16

Static or quasi-static action v

Seismic action (W-HAZ-B and W-HAZ-S) C1 +C2

Seismic action (W-HAZ-SK) C1+C2 -
Fire exposure R30 ... R120

Base materials:

Cracked and uncracked concrete
Compacted, reinforced or unreinforced normal weight concrete (without fibers) according to EN 206:2013
Strength classes C20/25 to C50/60 according to EN 206:2013

Use conditions (Environmental conditions):

Structures subject to dry internal conditions (zinc plated steel or stainless steel).

Structures subject to external atmospheric exposure (including industrial and marine environment) and to
permanently damp internal conditions, if no particular aggressive conditions exist (stainless steel).

Note: Particular aggressive conditions are e.g. permanent, alternating immersion in seawater or the splash zone of seawater, chloride

atmosphere of indoor pools or atmosphere with extreme chemical pollution (e.g. in desulphurization plants or road tunnels where de-
icing materials are used.)

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.).

Anchorages under static or quasi-static actions, seismic actions and under fire exposure are designed in
accordance with FprEN 1992-4:2016 and TR 055.

Installation:

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

In case of aborted hole: new drilling at a minimum distance away of twice the depth of the aborted hole or

smaller distance if the aborted drill hole is filled with high strength mortar and if under shear or oblique
tension load it is not in the direction of load application.

Compliance with the effective anchorage depth. For fastenings with anchorage depths hg > hgi min the usable
thickness of fixture is reduced by hgt = et min-

Use as supplied by the manufacturer without replacing individual parts.

Drilling of hole only by hammer drilling (use of vacuum drill bits is admissible)

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Intended use Annex B1
Specification of intended use
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Installation instructions

Drill hole perpendicular to concrete surface. If
using a vacuum drill bit, proceed with step 3.

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

3 ;( = DQ— Drive in fastener.

7// / // //
/
// 7/ // // qw T
// s/, /// INST
Ly 5

4 XH — 7 D Apply installation torque T by using
e calibrated torque wrench.
/

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Intended use
Installation instructions

Annex B2
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Installation situation

/
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~—— Marking of setting

Installation situation

4 depth for h.,mh
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5
Q
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Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4
Intended use Annex B3
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Table B1: Installation parameters, steel zinc plated

Fastener size 10/M6 | 12/M8 [15/M10 |18/M12|24/M16 M%ltgL 28/M20 | 32/M24
Size of thread -] M6 M8 M10 M12 M16 M16 M20 M24
Minimum effective
anchorage depth Retmin |[MM]| 50 60 71 80 100 115 125 150
Maximum effective hemae [Imm]| 76 | 100 | 110 | 130 | 114 | 150 | 185 | 210
anchorage depth *
Ei?mlnal diameter of drill do = |[mm 10 12 15 18 24 24 o8 32
suting diameter of drl dow < |[mm]| 10,45 | 12,5 | 155 | 185 | 24,55 | 24555 | 28,55 | 32,7
Depth of drill hole hy = |[mm]| her+ 15 | her + 20 | her + 24 | hep + 25 | hgp + 30 | hgp + 30 | hey + 35 | hee + 30
Diameter of clearance
hole in the fixture di< [[mm]| 12 14 17 20 26 26 31 35
Thickness of countersunk
washer W-HAZ-SK ta |[mm]} 4 ° 6 ! ] ' ' ]
Minimum thickness of ) X . . .
fixture W-HAZ-SK tixmn™ |[MM]} 8 10 ] 14 | 18
nstalaton ™ h“lﬂf‘zz_éB)' INm| 15 | 80 | s0 | 80 | 160 | 160 | 280 | 280
torque Tos (W-HAZ-SK) [[Nm]| 10 25 55 70 - i i i

Minimum thickness of h h h h
member Riin | [MM] | et + 50 | hep+ 60 | her +69 | her + 80 1966“ b g 192'5’: 1%’6’
Minimum spacing " * Smin |[mm]| 50 50 60 70 100 | 100 | 125 | 150
cracked concrete forc = |[mm]| 50 80 120 140 180 180 300 300
Minimum edge

distance "? Cmin | [Mm] 50 55 60 70 100 100 180 150
cracked concrete fors = |[mm] 50 100 120 160 220 220 540 300
Minimum spacing " ¥ Smin |[mm]| 50 60 60 70 100 100 125 150
uncracked concrete forc = [[mm]| 80 100 120 140 180 180 300 300
Minimum edge

distance V¥ Cmin | [MmM] 50 60 60 70 100 100 180 150
uncracked concrete fors = |[mm]| 100 120 120 160 220 220 540 300

1 i i . 5
" Intermediate values by linear interpolation

¥ For fire exposure from more than one side ¢ = 300 mm or ¢y, 2 300 mm applies.

® Depending on the existing shear load, the thickness of the fixture may be reduced to the thickness of the countersunk washer ty (see Annex
A2). It must be verified that the present shear load can be transferred completely into the distance sleeve (bearing of hole).

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Intended use
Installation parameters, steel zinc plated

Annex B4
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Table B2: Installation parameters, stainless steel A4
Fastener size 12/M8 15/M10 18/M12 24/M16
Size of thread [] M8 M10 M12 M16
Minimum effective anchorage depth Refmin | [MM] 60 71 80 100
Maximum effective anchorage depth Netmax | [Mm] 100 110 130 150
Nominal diameter of drill bit do=| [mm] 12 15 18 24
Cutting diameter of drill bit Aot £ | [mm] 12,5 15,5 18,5 24,55
Depth of drill hole hy=| [mm] her + 20 her + 24 her + 25 her + 30
Diameter of clearance hole in the fixture di< | [mm] 14 17 20 26
wlc_:'IX]Ze_SSSKof countersunk washer te | [mm] 5 6 7 i
Minimum thickness of fixture W-HAZ-SK tixmin > | [Mm] 10 14 18 -
Tinst (W-HAZ-B) [Nm] 35 55 90 170
Installation torque Tinst (W-HAZ-S) [Nm] 30 50 80 170
Tinet (W-HAZ-SK) | [Nm] 17,5 42,5 50 s

Minimum thickness of member Amin | [Mm] hes + 60 het + 69 hes + 80 het + 100
Minimum spacing "% Smin | [MmM] 50 60 70 80
cracked concrete forc>| [mm] 80 120 140 180
Minimum edge distance "* Cmin | [MmM] 50 60 70 80
cracked concrete fors>| [mm] 80 120 160 200
Minimum spacing " ¥ Smin | [MmM] 50 60 70 80
uncracked concrete forc=| [mm] 80 120 140 180
Minimum edge distance " * Coin | [MM] 50 85 70 180
uncracked concrete fors=| [mm] 80 185 160 80

" Intermediate values by linear interpolation

# Depending on the existing shear load, the thickness of the fixture may be reduced to the thickness of the countersunk washer ts (see Annex
A2). It must be verified that the present shear load can be transferred completely into the distance sleeve (bearing of hole).
¥ For fire exposure from more than one side ¢ = 300 mm or ¢y, = 300 mm applies.

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Intended use
Installation parameters, stainless steel A4

Annex B5
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Table C1: Characteristic values for tension load, cracked concrete,
static or quasi-static action, steel zinc plated

Fastener size 10/M6 | 12/M8 | 15/M10 | 18/M12 | 24/M16 M214éL 28/M20 | 32/M24

Installation factor Yinst | [] 1,0

Steel failure

Characteristic resistance Npis | [KN] 16 29 46 67 126 126 196 282

Partial factor s | [ 1,5

Pull-out failure

Characteristic resistance in

cracked concrete C20/25 Nrkp | [KN] 5 12 16 25 36 44 50 65
i fc( 05

Increasing factor for N, we | [] (ﬁ)

Concrete cone failure

gﬂn'g":gt'&"g :Z:;‘t';e Netmin [[mM]| 50 | 60 | 71 80 | 100 | 115 | 125 | 150

gﬂnixr:?r:geeéfstt;]ve Netmax | [MM] 76 100 110 130 114 150 185 210

Factor for cracked

concrete Ki=Ken | [] 77

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Performance Annex C1
Characteristic values for tension load, cracked concrete, static or quasi-static action, steel

zinc plated
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Table C2: Characteristic values for tension load, cracked concrete,
static or quasi-static action, stainless steel A4

Fastener size 12M8 | 15M10 | 18/M12 | 24/M16

Installation factor Yinst | [] 1,0

Steel failure

W-HAZ-B

Characteristic resistance Nrks | [KN] 26 41 60 110

Partial factor s | [ 1,5

W-HAZ-S and W-HAZ-SK

Characteristic resistance Nrks | [KN] 26 41 60 110

Partial factor s | [ 1,87

Pull-out failure

Characteristic resistance in

cracked concrete C20/25 Nrip | [KN] 9 16 25 36
f 0,5

Increasing factor for Ngy vel| [ (%)

Concrete cone failure

Minimum effective

anchorage depth Netmin | [MM] 60 71 80 100

Maximum effective

anchorage depth Retmax | [Mm] 100 110 130 150

Factor for cracked concrete Ki=Kean| [ 7,7

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Performance Annex C2
Characteristic values for tension load, cracked concrete, static or quasi-static action,

stainless steel A4
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Table C3: Characteristic values for tension load, uncracked concrete,
static or quasi-static action, steel zinc plated

Fastener size 10/M6 | 12/M8 | 15/M10| 18/M12| 24/M16 M214éL 28/M20| 32/M24
Installation factor Yinst | [] 1,0
Steel failure
Characteristic resistance Ngis | [KN] 16 29 46 67 126 126 196 282
Partial factor s | (-] 1,5
Pull-out failure
Characteristic resistance in 1) 1)
uncracked concrete C20/25  VRke | (KNI 17 20 30 36 50 70
f K 0,5 f 0,5

Increasing factor for N, vel| [ (C_) ' (C_)

9 L vo| 1 20 20
Splitting failure (The higher resistance of case 1 and case 2 may be applied)

Case 1

Characteristic resistance in 0

uncracked concrete C20/25 '\ Rkse | [KNJ| 12 16 25 30 40 70 S0 70
Edge distance Corgp | [MM] 1,5 hg
] 0,5
Increasing factor for N%qsp vel [] (f;_l(‘))
Case 2

Characteristic resistance in

uncracked concrete Nicsp | [KN] min (Newp; Ve

Edge distance Corsp | [MM] 2,5 hg 1,5he | 25 hg | 2 hgg
Concrete cone failure

y&gmg&:g‘;‘;f hetmn | [mm]| 50 | 60 | 71 80 | 100 | 115 | 125 | 150
gﬂnixﬂ?rigeeéfﬁfﬁve home | [mm]| 76 | 100 | 110 | 130 | 114 | 150 | 185 | 210
Edge distance Cern | [MM] 1,5 hg
E;lrc]‘,éor; tfgr uncracked Ky =kean | [ 11,0

" Npkp = N'ric calculated with hgg min

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Performance Annex C3
Characteristic values for tension load, uncracked concrete, static or quasi-static action,

steel zinc plated
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Table C4: Characteristic values for tension load, uncracked concrete, static or
quasi-static action, stainless steel A4

stainless steel A4

Characteristic values for tension loads, uncracked concrete, static or quasi-static action,

Fastener size 12/M8 15/M10 18/M12 24/M16

Installation factor Yinst [-] 1,0

Steel failure

W-HAZ-B

Characteristic resistance NRk s [kN] 26 41 60 110

Partial factor YMs [-] 1,5

W-HAZ-S and W-HAZ-SK

Characteristic resistance NRk s [kN] 26 41 60 110

Partial factor YMs [-] 1,87

Pull-out failure

oo omts S5 o [0 [ 0 [ m | a [ w
. f 0,5

Increasing factor for Ngy Ve [-] ( % )

Splitting failure

Edge distance Cor,sp [mm] 180 235 265 300

Concrete cone failure

Minimum effective anchorage depth Nt min [mm] 60 71 80 100

Maximum effective anchorage depth Net max [mm] 100 110 130 150

Edge distance CorN [mm] 1,5 hgs

Factor for uncracked concrete Ky = Kyern [-] 11,0

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Performance Annex C4

759653.18
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Table C5: Characteristic values of shear load, static or quasi-static action,
steel zinc plated
Fastener size 10/M6 | 12/M8 | 15/M10 | 18/M12 | 24/M16 M21£gL 28/M20 | 32/M24
Steel failure without lever arm
W-HAZ-B
Characteristic 0
reslstance Vs | [KN] 16 25 36 63 91 91 122 200
Ductility factor ks [] 1,0
W-HAZ-S and
W-HAZ-SK
Characteristic 0
resistance Vs | [kN] 18 30 48 73 126 126 150 200
Ductility factor k7 [-] 1,0
Partial factor TMe [] 1,25
Steel failure with lever arm
Characteristic 0
resistance M°gke | [NmM] 12 30 60 105 266 266 519 898
Partial factor Tms [-] 1,25
Concrete pry-out failure
Pry-out factor ke | [ 18" 2,0
Concrete edge failure
Effective length of
fastener in shear I | [mm] et
loading
Outside diameter of
fastaner drom | [MM] 10 12 15 18 24 24 28 32
" kg = 2,0 for he= 60 mm
Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4
Performance Annex C5
Characteristic values for shear load, static or quasi-static action,
steel zinc plated
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Table C6: Characteristic values for shear load, static or quasi-static action,
stainless steel A4

Fastener size 12/M8 15/M10 18/M12 24/M16
Steel failure without lever arm

Characteristic resistance VORk‘S [kN] 24 37 62 92
W-HAZ-B

Ductility factor kz| [-] 1,0

Partial factor Yms| Ul 1,25

W-HAZ-S

Ductility factor kz| [-] 1,0

Partial factor Yms| 1l 1,36

W-HAZ-SK

Ductility factor kz| [] 0,8

Partial factor Yus| [ 1,36

Steel failure with lever arm

Characteristic bending resistance MORk‘S [Nm] 26 52 92 232
W-HAZ-B

Partial factor Yus| U 1,25

W-HAZ-S and W-HAZ-SK

Partial factor Tvs| [ 1,56

Concrete pry-out failure

Pry-out factor ke| [ 2,0

Concrete edge failure

Effective length of fastener in shear loading Iy | [mm] et

Qutside diameter of fastener dnom | [MmM] 12 15 18 24

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Performance Annex C6
Characteristic values for shear load, static or quasi-static action,

stainless steel A4
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Table C7: Characteristic values for seismic action, Category C1 and C2, steel zinc plated

Fastener size 12/M8 | 15/M10 | 18/M12 | 24/M16 |24/M16L| 28/M20 | 32/M24
Tension load

Installation factor Yinst | [7] 1,0

Steel failure

Characteristic resistance

category C1 NRkseqct | [KN] 29 46 67 126 126 196 280
Characteristic resistance

category C2 Nk seqcz | [KN] 29 46 67 126 126 196 280
Partial factor s | [ 1,5

Pull-out failure

Characteristic resistance

category C1 NRkpegct | [KN] 12 16 25 36 44.4 50,3 63,3
Characteristic resistance

category C2 Nrkpeqcz | [KN] 5,4 16,4 22,6 29,0 41,2 43,6 63,3
Shear load

Steel failure without lever arm
W-HAZ-B

Characteristic resistance
category C1

VRkseqct | [KN] 18,0 27,1 43,4 51,9 51,9 96,4 160,1

Characteristic resistance
category C2

W-HAZ-S

Vikseace | [KN] | 127 | 205 | 315 | 501 | 50,1 | 67,1 | 108,1

Characteristic resistance

category C1 Vhkseqct | [KN] | 180 | 27,1 | 434 | 519 | 519 | 94 | 160,1

Characteristic resistance Vv
category C2 Rk.5.6q,C2

W-HAZ-SK

[kN] 12,7 20,5 31,6 69,3 69,3 67,1 108,1

Characteristic resistance

category C1 Vhseqor | KN] | 252 | 365 | 504 : : : -

Characteristic resistance

category C2 Vecssacz| [kN] | 192 | 29,3 | 394 - - - -

Factor for annular gap Ogap | [ 0,5
Partial factor s | [ 1,25

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Performance Annex C7
Characteristic values for seismic action, steel zinc plated
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Table C8: Characteristic values for seismic action, Category C1 and C2,
stainless steel A4

Fastener size 12/M8 | 15/M10 | 18/M12 | 24/M16
Tension load

Installation factor Yinst | [] 1,0

Steel failure

Characteristic resistance, category C1 Npkseqct | [KN] 26 41 60 110
Characteristic resistance, category C2 NRiseqcz | [KN] 26 41 60 110
Partial factor W-HAZ-B s | [ 1,5

Partial factor W-HAZ-S and W-HAZ-SK Yvs| [l 1,87

Pull-out failure

Characteristic resistance, category C1 Nk peqct | [KN] 9 16 26 36
Characteristic resistance, category C2 Nekpeqce | [KN] 4.8 16,5 24,8 445
Shear load

Steel failure without lever arm

W-HAZ-B

Characteristic resistance, category C1 VRkseqct | [KN] 9,6 13,3 25,4 75,4
Characteristic resistance, category C2 VRkseacz | [KN] 9,7 14,0 18,0 32,2
Partial factor YMs [-] 1,25

W-HAZ-S

Characteristic resistance, category C1 VRakseqct | [KN] 9.6 13,3 25,4 75,4
Characteristic resistance, category C2 Viiseqce | [KN] 9,7 14,0 18,0 32,2
Partial factor s | [ 1,36

W-HAZ-SK

Characteristic resistance, category C1 VRkseqct | [KN] 11,5 23,3 31,6 -
Characteristic resistance, category C2 Viiseqce | [KN] 10,8 17,4 15,4 -
Partial factor YMs [-] 1,36 -
Factor for annular gap dgap | [ 0,5

Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4

Performance Annex C8
Characteristic values for seismic action, stainless steel A4
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Table C9: Characteristic values under fire exposure in cracked and uncracked concrete
C20/25 to C50/60

Fastener size 10/M6 | 12M8 | 15M10 | 18/M12 | 2416 | 24 | 28/M20 |32/M24
Tension load
Steel failure
Steel zinc plated
R30 1,0 1,9 4,3 6,3 11,6 18,3 26,3
Chg.[racteristic R60 Newos | [KN] 0,8 1,5 3,2 4.6 8,6 13,5 19,5
resistance R90 - 0,6 1,0 2,1 3,0 5,0 7,7 12,6
R120 0,4 0,8 1,5 2,0 3,1 4.9 9,2
Stainless steel A4
R30 - 6,1 10,2 15,7 29,2 - - -
Chg}racteristic R60 Newes | [KN] - 4.4 7,3 11,1 20,6 - - -
resistance R90 ' - 26 4,3 6,4 | 12,0
R120 - 1,8 2,8 4,1 7,7
Shear load
Steel failure without lever arm
Steel zinc plated
R30 1,0 1,9 4,3 6,3 11,6 18,3 26,3
Ch?_racteristic R60 Vekss | [KN] 0,8 1,5 3,2 4.6 8,6 13,5 19,5
resistance R90 - 0,6 1,0 2,1 3,0 5,0 7,7 12,6
R120 0,4 0,8 1,5 2,0 3,1 4.9 9,2
Stainless steel A4
R30 - 14,3 22,7 32,8 61,0
Chgracteristic R60 Vaes | [KN] - 11,1 17,6 255 475
resistance R90 o - 7,9 12,6 18,3 34,0
R120 . 6,3 10,0 14,6 27,2
Steel failure with lever arm
Steel zinc plated
R30 0,8 2,0 5,6 9,7 24.8 42,4 83,6
Characteristic ~ "pgy 06 | 15 | 41 7,2 18,3 29.8 | 61,9
bending M ks | [NmM]
resiStance R90 04 | 10 27 | 47 11,9 17,1 | 40,1
R120 0,3 0,8 1,9 3,1 6,6 10,7 29,2
Stainless steel A4
R30 - 6,2 13,2 24 .4 61,8
Chargcteristic R60 . 45 9.4 17.2 43.6
bending M Rks,i | [Nm]
resistance R90 : 27 | 56 | 100 | 253
R120 - 1,8 3,6 6,4 16,2
Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4
Performance Annex C9
Characteristic values under fire exposure

759653.18 8.06.01-686/18




electronic copy of the eta by dibt: eta-02/0031

Page 21 of European Technical Assessment
ETA-02/0031 of 1 October 2018

English translation prepared by DIBt

Deutsches
Institut

Bautechnik

fir

Table C10: Displacements under tension and shear load, steel zinc plated

Displacements under tension and shear load, steel zinc plated

Fastener size M6 | w | w10 | w2 | wis | mibL | w20 | w24
Tension load
I;’;i'gg (':%"’l‘,‘%:gt . N| kNl | 24 | 57 | 76 | 123 | 17,1 | 21,1 | 24 | 26,2
Displacement Sno | [mm] 0,5 0,5 0,5 0,7 0,8 0,7 0,9 1,4
Sne | [mm] | 2,0 2,0 1,3 1,3 1,3 1,3 1,4 1,9
Iﬁgf;g:(‘;gi%;”crete Nl kN] | 85 | 95 | 143 | 172 | 24 | 206 | 34 | 43
. Bno | [mm] 0,8 1,0 1,1 1,3 0,3 0,7
Displacement S| (MM 4 1,7 2,3 1,4 0,7
Seismic action C2
Displacement for DLS SN ,eq oLg) | [MM] 3,3 3,0 5,0 3,0 3,0 4,0 53
Displacement for ULS 8y eq uLs) | [MM] 12,2 11,3 16,0 9,2 9,2 13,8 12,4
Shear load
W-HAZ-B
Shear load in cracked
and uncracked V| [kN] 9,1 14 20,7 35,1 52,1 52,1 77 86,6
concrete
. dyo| [mm] | 2,5 2,1 2,7 3,0 5,1 5,1 4,3 10,5
Displacement -
Bve | [Mm] 3,8 3,1 4,1 4,5 7,6 7,6 6,5 15,8
Seismic action C2
Displacement for DLS 8y oq (pis) | [Mm] 2,3 3,1 3,0 2,6 2,6 1,6 6,1
Displacement for ULS 8y oq uLs) | [MM] 48 6,4 6,1 6,6 6,6 4,8 9,5
W-HAZ-S
Shear load in cracked
and uncracked V| [kN] 10,1 17,1 27,5 41,5 72 72 77 86,6
concrete
. Syo | [mm] 29 25 3,6 3,5 7,0 7,0 4,3 10,5
Displacement
Sves | [Mmm] 4.4 3,8 54 5,3 10,5 10,5 6,5 15,8
Seismic action C2
Displacement for DLS 8y oq (pLs) | [MM] 2,3 3,1 3,0 3,3 3,3 1,6 6,1
Displacement for ULS 8y oq uLs) | [Mm] 4,8 6,4 6,1 8,2 8,2 4.8 9,5
W-HAZ-SK
e e d v [ wo [ 104 [ 17 [ ers [ ats -
; dyo | [mm] 2,9 25 3,6 3,5 -
Displacement 5y, | [mm] 2.4 38 54 5.3 -
Seismic action C2
Displacement for DLS 8y oq pLs) | [MM] 3,1 3,9 3.9 -
Displacement for ULS 8y oq uLs) | [Mm] 10,2 11,8 13,0 -
Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4
Performance Annex C10
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Table C11: Displacements under tension and shear load, stainless steel A4

Displacements under tension and shear load, stainless steel A4

Fastener size | 12m8 | 15M10 | 18/M12 | 24/M16
Tension load
Tension load in cracked concrete N [kN] 4,3 7,6 12,1 17,0
8NU [mm] O!S 015 1 ;3 0,5
Displacement
Onee | [mm] 1,2 1,6 1,8 1,6
Tension load in N[ [kN] 7.6 11,9 16,7 24,1
uncracked concrete
) Sno | [mm] 0,2 0,3 1,2 1,5
Displacement
E‘)Nw [mm] 1!1 111 1,1 1,1
Seismic action C2
Displacement for DLS dNeqoLs) | [MM] 4,7 45 43 49
Displacement for ULS BNequLs) | [mm] 13,3 12,7 9,7 10,1
Shear load
Shear load in cracked concrete V| [kN] 13,9 21,1 34,7 50,8
) dyo| [mm] 34 49 4.8 6,7
Displacement
Bvw | [Mm] 5,1 7,4 7,1 10,1
Seismic action C2
W-HAZ-B, W-HAZ-S
Displacement for DLS SveqoLs) | [Mm] 2,8 3,1 2,6 3,3
Displacement for ULS SvequLs) | [mMm] 5,6 5,8 5,0 6,9
W-HAZ-SK
Displacement for DLS SveqoLs | [Mm] 2,5 2,8 2,9
Displacement for ULS SvequLs) | [mm] 5,8 59 6,9
Wiirth High-Performance Anchor W-HAZ/S, W-HAZ/A4
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