electronic copy of the eta by dibt: eta-16/0453

Deutsches
Institut

4 DIBt
Bautechnik

Approval body for construction products
and types of construction

Bautechnisches Prifamt

An institution established by the Federal and
Laender Governments

European Technical
Assessment

Member of

www.eota.eu

* " *

Designated
according to *
Article 29 of Regula-
tion (EU) No 305/2011
and member of EOTA
(European Organi-
% sation forTechnical

Assessment)

* *
*

* *

ETA-16/0453
of 23 September 2016

English translation prepared by DIBt - Original version in German language

General Part

Technical Assessment Body issuing the
European Technical Assessment:

Trade name of the construction product

Product family
to which the construction product belongs

Manufacturer

Manufacturing plant

This European Technical Assessment
contains

This European Technical Assessment is
issued in accordance with Regulation (EU)
No 305/2011, on the basis of

Deutsches Institut fiir Bautechnik

Deutsches Institut fiir Bautechnik

Halfen Anchor Channel HTA 40/22P and 50/30P

Anchor channels

Halfen GmbH
Liebigstralie 14
40764 Langenfeld
DEUTSCHLAND

29 pages including 25 annexes which form an integral

part of this assessment

European Assessment Document (EAD)
330008-02-0601

KolonnenstraRe 30 B| 10829 Berlin | GERMANY | Phone: +493078730-0 | Fax: +493078730-320 | Email: dibt@dibt.de | www.dibt.de

Z45746.16

8.06.01-23/14



electronic copy of the eta by dibt: eta-16/0453

Deutsches
Institut

far
Bautechnik

European Technical Assessment
ETA-16/0453 Page 2 of 29 | 23 September 2016

English translation prepared by DIBt

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This European Technical Assessment may be withdrawn by the issuing Technical Assessment Body, in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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Specific Part
1 Technical description of the product

The HALFEN Anchor Channel HTA 40/22P and 50/30P is a system consisting of C-shaped
channel profile of carbon steel or stainless steel and at least two metal anchors non-detachably
fixed to the channel back and channel bolts.

The anchor channel is embedded surface-flush in the concrete. HALFEN channel bolts with
appropriate hexagon nuts and washers are fixed to the channel.

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 anchor channel 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 channel 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
3.1 Mechanical resistance and stability (BWR 1)
Essential characteristic Performance

Characteristic resistances under static and quasi-

static loads and displacements See Annex Clto C8

Characteristic resistances under fatigue cyclic loads See Annex C10 to C12

3.2 Safety in case of fire (BWR 2)
Essential characteristic Performance
Reaction to fire Anchorages satisfy requirements for
Class Al
Resistance to fire See Annex C9
4 Assessment and verification of constancy of performance (AVCP) system applied, with

reference to its legal base

In accordance with EAD No. 330008-02-0601, the applicable European legal act is:
[2000/273/EC].

The system to be applied is: 1

Z45746.16 8.06.01-23/14
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5 Technical details necessary for the implementation of the AVCP system, as provided for
in the applicable EAD

Technical details necessary for the implementation of the AVCP system are laid down in the
control plan deposited with Deutsches Institut fiir Bautechnik.

Issued in Berlin on 23 September 2016 by Deutsches Institut fur Bautechnik

Andreas Kummerow beglaubigt:
p. p. Head of Department Muller
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bch
width of the

channel

Concrete

Anchor channel

Flxiure

HALFEN-

Anchor .~ Channel-

helght hch

e

hef

Effective embedment depth

h

Member thickness

h nom
embedment depth !

HALFEMN-
Channel bolt

Channel bolt

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Product description
Installed condition

Annex A1
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Anchor channel
hot-rolled profile

2 | Anchor (also pos-

— sible as weld-on anchor,
as ] - profile or as round
anchor)

h nom
Pet

1 ) Channel e. g.
‘ HTA 40/22P

3 | HALFEN-
| | channel bolt
bch ! e.g. HS M12x30

4 | Washer

| ‘ 5 | Hexagonal Nut
Legend
he, Channel height
ben Width of the channel
he Effective embedment depth
hnem Embedment depth

Marking of the HALFEN anchor channel
e.g.. HTA-CE 40/22P A4

Marking of the HALFEN channel bolts
e.g.. HALFEN A4-70

A

electronic copy of the eta by dibt: eta-16/0453

)/ HTA-CE 40/22P Ad HTA-CE 40/22P Ad I" "‘ { J_‘lu Lf\ I:'f "w - ‘l [ J
a) Stamped on back b) Printed on channel — I [J‘

of channel web T
H or HALFEN Identifying mark of the producer H or HALFEN Identifying mark of the producer
TA Type of anchor channel Ad Material
40/22P Size 70 Strength grade
Ad Material Material of the channel bolts:
Close to the anchor a nail hole is positioned. Steel
Material of the channel: No marking

Steel Stainless steel

No marking for 1.0038/1.0044 A2 1.4301/1.4307/1.4567/1.4541
A4 1.4401/1.4404/1.4571/1.4578

Stainless steel L4 1.4362

A2 1.4301/1.4307/1.4567/1.4541 F4, FA 1.4462

A4 1.4401/1.4404/1.4571 HCR 1.4529/1.4547

L4, DX 1.4062/1.4162/1.4362 Strength grade of the channel bolts:

F4, FA 1.4462 Steel

HCR 1.4529/1.4547 46,8.8 Strength grade 4.6, 8.8

Stainless steel
50, 70

Strength grade 50, 70

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Product description
Marking and materials

Z745788.16

8.06.01-23/14

Annex A2




Deutsches

Page 7 of European Technical Assessment

ETA-16/0453 of 23 September 2016

Institut

fiir

Bautechni

~—
(e
)

English translation prepared by DIBt

Kisniiap Jo adods ul papnjoul jou

Lorl OSI N3 o} ‘20e Ajeb dipjoy
#8901 OSI N3 0} ‘o0 ‘AjeB dipjoy

Zv0r OS| N3 0} 028 pajejdonosie

G200 N3 9oe |33)s
sjood Buiwwims Joopul Joj ajgeoiidde jou Z9yd | @
wriz| < Buneos enads paje|dands|s Jo

ainsodxa o} 1oalgns sainjonus
ul pasn aqg osje ABwW S[auuBYD JOYdUY

ul pasn a9 os[e ABW S|sUUBYD Joyauy

Z-905€ OSI N3 Z-90S€ OSIN3 N..momm OSIN3 wri g = pajejdonosie
. e . ) £V ‘Zv opesb jes)s e
195 'BZSYL ; TOFY L SY 'vv apelb j93)s 08 ‘02 5peJB WIBUBAS [381S SSAUIEIS z-868 OSI N3 Z£0¥ OSI N3 ©
08 ‘0. spesb ybuays 08 ‘0. epesb yibuans 1 06 = AR dipao 8/G apesb ybuans sinu [euoBexay
|231s ssajuiBlS |1231s sse|uielS o WIS Paou [E
2-868 OSI N3 8/5 apesb ybuays 9318
1-90G€ OSI N3 AH 002
1-80G€ OSI N3 1-905€ OSI N3 £V ‘2v apesb pays (» W G < pajejdesyoeje ¥ sse|o uoionpoid
LSl BZSY L ZoPP L SV 'pv epeib |ss)s |2sls ssajuielg SZ00L N3 L-£602 OSI N3 pue ®
|931s ssajuElS [93ls ssauElS (¢ , W05 < "AjeB dip-joy 12218 680/ OSI N3
5200l N3 Ie91S ( Jousem
1-605¢ 0S| N3 _‘-momm ,09 z_m_ . .F-momm _Om_ z.m_ _ . o s Emav OSIN3
R . Emw L Numw L ‘ ":m,n L 185¥L Bﬂw L LOEY L «» Wi G T pajerdonosie uipiodoe
02 ‘05 epeib yhuans LISY L ‘pOPP L (LOPP L 02 ‘06 apeJb ybuays ‘|93)s sss|uielg 1-868 OSI N3 pe=.y} pue yeuys ®
5315 SSaIUIBIS 02 ‘05 =pesb yibuans (s ¢ W1 06 2 ‘Aeb dip-joy “1-868 OSI N3 2'8 / 9'¥ apeJb yibuass 'jeals sjoq
[s31s ssajuielS 8'8/ 9% epesb ybuays ‘jea)g [suueyd NI4TYH
«« 8E00°L 19318 88001 N3 ‘1¥SP L
88001 N3 J9G¥L "L0EFL LOEY L [98)S ssIjulelg (e W1l 66 = "Aleb dip-joy
8/G¥'L ‘T9EYL (¢ Wi 65 < "AjeB dip-joy 69201 N3 '€920L N3 ‘5255 L Joyouy ®@
LISE L POPP L LOVY L 69Z0L N3 '€920L N3 ‘SZS5'L ‘ZELL'L 'LOYO'L 'PLZO'L '8E00°L I991S
.mmaop z.m_ [23s ssa|uIBlS ‘ZELLL 'LOYO'L ‘¥LZOL 'BE00'L [281S
1¥S¥L '62SY L ‘p 29FF L
[23s SS3UIBIS 88001 N3 8800L N3 'L¥S¥'L
Z9Sy'L ‘Z9LYL 'T0¥ L J9G¥L "L0EFL LOEY L [98)S ssIjulelg (¢ Wi 66 Z "AleB dip-joy aoid puueys 10
LISY L 'POPYL CLOFPL (o Wi 66 < 'Aeb dip-joy GZ00L N3 '#¥00°L ‘8€00L 13318
[23s ssa|uielS GZ00L N3 ‘¥¥00°)L '8S00°L 193)S
s|euaje
‘((pesn aJe sjeusjew Buioi-ap ajaym
s|jauuny peol Jo sjuejd uonezunyd|ns 1SIX3 (f UWN|OD "D0B "0]3 JAJEMESS
-ap ui "6°8) uonnjjod [e21WaYD ul uoissawwi Bunewsyje ‘Jusuewlsd (J21eM JapUN UoedIdde pue (z uwnjo2 o2 AJpIwny
yum asaydsowe Jo sjood Buiwwims | 6'8) suonipucs anssai66e Jenoiped ou [ suoipuos dwep jusuewuad [euodaoxa [|lensn yim suolipucd |ewsiul [euondsoxa
Joopul jo alaydsow)e spuojya ‘Jajemeas| § ‘suolipuod [ewasjul dwep Apusuewlad | ‘sBuipjing |ejuapisal ul Aupune| pue ‘sdoys ‘s|eypdsoy ‘s|ooyds ‘sneaing
40 suoz yse|ds ay} JO J3}JBMESS ul ainsodxa Jo (JuswuoliAua suuew pue| yleq ‘usysyy 6'a) Aupiwny ensn yum ‘suoiepowoooe ‘6°3) suonipuoa
ul uoisiaww Bugewsye yusueuwlad [eujsnpul ‘joul) ainsodxa ouaydsow)e | suonipuod [eulajul o} }oalgns sainjonss |ewsajul Aup o} }oalgns sainjonuys ou
‘B'8) suonipuos anissasbbe Jenoipedul lewssixa 0} Joalgns saunjonis ul pasn aq os|e Aew sjguUBYD JoYduy | il pasn aq Ajuo Aew s|suuByd Joyouy :O_umuﬂ_uwnw way

ainsodxa
uoiso.L02 ybiy

ainsodxa uoiso1102 WNIPa

Apruny jensn ypm
SUOI}IPUOD |BUIBIU|

suopuod jewsayul ug

L4

€

{4

I

@sn papuajuy]

asn papusjul pue s|eusle LY a|qel

Annex A3

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Product description

Materials and intended use
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hep Fig. 1
Hot-rolled
T Profile
$ | o
—
L J
s || " |3
e

Table A2: Profile dimensions (steel and stainless steel)

Anchor o Dimensions |
channel . bn | hen | tooms | trom | d f 4

* [mm] [mm®*]
40/22P 1 38.50 23.00 2.60 2.40 18.00 6.00 19859
50/30P 1 4900 30.00 3.20 275 2250 7.85 52575

Table A3: Types of round anchors

_— Shaft Head
i
o d, ’GB\. 3 Tvpe 7] 7] Anchor
\l | yp d, d, channel
' [mm]
| - 10 20 40/22P
12 25 50/30P
—-i-—
|
L — Table A4: Types of |-anchors
|
Head \Web
t -
Tvpe He:?ht width thickness Anchor
- yp a t channel
[mm]
| 128 128 17 6.0
| | 140 140 20 7.1 40/22P, S0/30P
1 ,

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

A Ad
Product description nnex

Profile dimensions and types of anchors

745788.16 8.06.01-23/14
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Figure 1

Round anchor
( B6-anchor )

Anchor
Profile

—

>min |

-

Table A5: Anchor positioning

Figure 2 Figure 3
Weld- on anchor Weld- on anchor
( I-anchor ) round
S X X S X
>min| >minl

Product description
Anchor positioning, channel length

Anchor spacing s End spacing x " Min. channel length Iy,
Anchor Round Welded Round Welded
channel Smin Smax anchor anchor anchor anchor

Fig. 1 Fig.2and 3 Fig. 1 Fig. 2and 3
[mm]
40/22P
50/30P 100 (50) 250 25 25 100 150
() valid for round anchor acc. Fig. 1 and welded anchors with 35 mm end spacing
" For channels with | = 6070 mm, the end spacing x is always 35 mm
HALFEN Anchor Channel HTA 40/22P and HTA 50/30P
Annex A5

Z745788.16
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HALFEN channel bolt,
Hook-head geometry

Nolch f / Marklng acc, Annex A2
otch for ——— /

marking the "“ 1
position | \

-

Notch for ——_[[zn] I
marking the
position

- Marklng acc. Annex A2

Table A6: Dimensions of HALFEN channel bolts

- Thread Channel bolts - w ing shape Channel bolts - alternative shape ) hi Anch
b HS rea Width Length Thickness Width Length Thickness | ot nehor
T @ [mm] channel
b, [mm] b, [mm] k [mm] b, [mm] b, [mm] Kk [mm]
M10 15 30.8 7.2 - - - 20-100
40/22 M12 15 30.8 7.2 - - - 20-200 40/22P
2 M16 17.4 30.3 8.2 (9.8) - - - 30-300
[ 8]
j M10 16.3 40.2 10 15 41.5 10 30-50
8 '
£ 50/30 M12 16.3 40.2 10 15 41.5 10 30-200 50/30P
M16 19.4 40.2 11 20 41.5 11 30-300
M20 21 39.5 12.5 21 41.5 12 35-300
( ) Value applies for strength gracle 8.8
Table A7: Strength grade
Steel " Stainless steel !
Strength grade 46 8.8 50 70
f o [INfn??] 400 800 500 700
f i [N'mn] 240 640 210 450
Finish gv, fv -
) Materials according Annex A2 and Annex A3, Tab.A1
HALFEN Anchor Channel HTA 40/22P and HTA 50/30P
Annex A6

Product description
HALFEN channel bolts, dimensions, strength grade

Z745788.16 8.06.01-23/14
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Specifications for intended use

Anchor channels and channel bolts subject to:

Static and quasi-static loads in tension and shear perpendicular to the longitudinal axis of the
channel.

Fatigue cyclic loads.
Fire exposure for concrete class C20/25 to C50/60.

Base materials:

Reinforced or unreinforced normal weight concrete according to EN 206.
Strength classes C12/15 to C90/105 according to EN 206.
Cracked or uncracked concrete.

Use conditions (Environmental conditions):

Structures subject to dry internal conditions (e.g. accommodations, bureaus, schools, hospitals,
shops, exceptional internal conditions with usual humidity)

(anchor channels and channel bolts according to Annex A3, Table A1, column 1 - 4)

Structures subject to internal conditions with usual humidity (e.g. kitchen, bath and laundry in
residential buildings, exceptional permanent damp conditions and application under water)
(anchor channels and channel bolts according to Annex A3, Table A1, column 2 - 4)

Structures subject to external atmospheric exposure (incl. industrial and marine environment) or
exposure to permanently damp internal conditions, if no particular aggressive conditions (e.g.
permanent, alternating immersion in seawater etc.) exist.

(anchor channels and channel bolts according to Annex A3, Table A1, column 3 - 4)

Structures subject to exposure in particular aggressive conditions (e.g. permanent, alternating
immersion in seawater or the splash zone of seawater, chloride atmosphere of indoor swimming
pools or atmosphere with chemical pollution (e.g. in desulphurization plants or road tunnels where
de-icing materials are used))

(anchor channels and channel bolts according to Annex A3, Table A1, column 4)

Design:

Anchor channels 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 anchor channel and channel bolts are indicated on the design drawings (e.g.
position of the anchor channel relative to the reinforcement or to supports).

For static and quasi-static loading as well as fire exposure the anchor channels are designed in
accordance with EOTA TR 047 “Calculation Method for the Performance of Anchor Channels” or
EN 1992-4.

For fatigue loading the anchor channels are designed in accordance with EOTA TR 050 “Calculation
Method for the Performance of Anchor Channels under Fatigue Loading”.

The characteristic resistances are calculated with the minimum effective embedment depth.

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Intended use
Specifications

Annex B1

Z745788.16
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Installation:

» The installation of anchor channels is carried out by appropriately qualified personnel under the
supervision of the person responsible for the technical matters on site.

* Use of the anchor channels only as supplied by the manufacturer — without any manipulations,
repositioning or exchanging of channel components.

» Cutting of anchor channels is allowed only if pieces according to Annex A5, Table A5 are generated
including end spacing and minimum channel length and only to be used in dry internal conditions
{(Annex A3, Table A1, column 1). For anchor channels made of stainless steel there are no
restrictions regarding corrosion resistance when using cut channel pieces, if cutting is done
professionally and contamination of cutting edges with corroding material is avoided.

¢ |Installation in accordance with the manufacturer’s specifications given in Annexes B6 and B7.

» The anchor channels are fixed on the formwork, reinforcement or auxiliary construction such that no
movement of the anchor channels will occur during the time of laying the reinforcement and of
placing and compacting the concrete.

» The concrete under the head of the anchors is properly compacted. The anchor channels are
protected from penetration of concrete into the internal space of the channel profiles.

» \Washer may be chosen according to Annex A3 and provided separately by the user.

+ Orientating the channel bolt (groove mark according to Annex B7) rectangular to the channel axis.

» The required installation torque given in Annex B4 must be applied and must not be exceeded.

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Annex B2
Intended use

Specifications

Z745788.16 8.06.01-23/14
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Table B1: Minimum anchorage depth, edge distance and member thickness

Anchor channel 40/22P | 50/30P
Min. anchorage depth —_ Nef min 91 106
Min. edge distance E Cmin 50 75
Min. member thickness | — Rimin Rrom + Crom >

" A = anchor head thickness
2 Spmins Smax ACC. Annex A5, Table A5
¥ Cromacc. EN 1992-1-1 and €,om = 10 mm

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Intended use Annex B3

Installation parameters of anchor channels

Z745788.16 8.06.01-23/14
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Table B2: Minimum spacing and setting torque of HALFEN channel bolts

Intended use

Installation parameters of HALFEN channel bolts

Min. . Setting Torque T, i
spacing General ? Steel - steel contact )
Channel 3 Steel
Anchor bolts s""'f"’°|':° 46,88 Stainless Stainless
channel %] of the Stainless Steel steel Steel steel
channel 4.6 1) 8.8 1)
bolts steel 1 50 70
50; 70 "
[mm] [mm] [Nm]
10 50 15 15 15 40 30
40/22P 12 60 25 25 25 70 50
16 80 45 65 60 180 130
10 50 15 15 15 40 30
12 60 25 25 25 70 50
50/30P 16 80 60 65 60 180 130
20 100 75 130 120 360 250
" Materials according to Annex A2 and Annex A3, Tab. A1
% Acc. to Annex B5, Fig. 1
% Acc. to Annex B5, Fig. 2
*) See Annex C1, Fig. 1
% Tinst Must not be exceeded
HALFEN Anchor Channel HTA 40/22P and HTA 50/30P
Annex B4

Z745788.16
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General

The fixture is braced to
concrete or to the anchor
channel respectively braced to
concrete and anchor channel.
The setting torques according
to Annex B4, Table B2 shall be
applied and must not be
exceeded.

Steel to steel contact

The fixture is braced to the
anchor channel by suitable
washer. The setting torques
according to Annex B4, Table
B2 shall be applied and must
not be exceeded.

r Washer

I

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Intended use
Positions of the fixture

Annex B5
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Installation of HALFEN anchor channel
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Annex B6

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Intended use

HALFEN anchor channel

Installation instruction —
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Installation of HALFEN channel bolts
o o 9 0 19 IO

Selection of the
HALFEN
channel bolts in
accordance
with the
planning
document.

Insert the
HALFEN channel
bolts into the
channel slot.
After a 90° tumn
clockwise the
HALFEN screw
locks into position
(check whether
the groove mark
is perpendicular
to the channel

&)

1l

Positioning of the Tighten the hexagonal
HALFEN channel nut to the setting

bolts: At the torque (T.s) acc. table
channel ends a stated below.
minimum Tinst Must not be
clearance must exceeded.

be maintained, 4.1: general

which application,
corresponds with 4.2 and 4.3: steel to
the overhang steel contact.

beyond the last
anchor acc. to

After tightening the
nut check if the
groove mark on

the HALFEN channel
bolt is perpendicular
to the channel
longitudinal

axis. If itis not
perpendicular the
screw must be
completely
loosened, re-inserted

longitudinal axis). Annex A5 and tightened again.
Table B4: Setting torques
Pos. of fixture Material Anchor Tint [Nm] "
acc. Annex B5 strength grade channel M10 M12 M16 M20
Steel 46/8.8 40/22P 15 25 45 -
and
General Stainless steel
50/30P 15 25 60 75
50/70
4.6 15 25 65 130
Steel to steel Steel 58 40 70 180 360
eel to stee .
40/22P and 50/30P
contact Stainless 50 an 15 25 60 120
steel 70 30 50 130 250

" T ns Must not be exceeded

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Intended use
Installation instruction — HALFEN channel bolts
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Table C1: Character. resistances under tension load - steel failure anchor channel

Anchor channel 40/22P 50/30P
Steel failure, anchor

Characteristic

resistance Nresa | [KN] 31 56
Partial safety factor YMs " 1.8

Steel failure, connection channel/anchor

Characteristic

resistance Nrcse | kNI 29 39
Partial safety factor YMs.ca R 1.8

Steel failure, local flexure of channel lips

Spacing of channel

bolts for Nrks) SIN [mm] 9 98
Characteristic 0

resistance N'Resi | kNI 35 39
Partial safety factor Ys.| g 1.8

] . .
) In absence of other national regulations

Fig. 1

Nresi &

A

h Nrgs)
S cbo = S min,cho

ﬂ

I

Fig. 2: Assumption of
system

* Smincbo acc. to Table B2, Annex B4

N

!

Mgy < MR ex /7 Ms fiex

Table C2: Characteristic flexure resistance of channel

Performances
Characteristic resistances under tension load — steel failure anchor channel

Anchor channel 40/22P 50/30P
3 1389 2803
Characteristic i - w
flexure resistance nx"z E @
of channel = c 8 1562 3154
o W
o
Partial safety factor Yt flex 1.15
Y In absence of other national regulations
HALFEN Anchor Channel HTA 40/22P and HTA 50/30P
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HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Performances

Characteristic resistances under tension load — steel failure channel bolts
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Table C4: Characteristic resistances under tension load - concrete failure
Anchor channel | 40/22P | 50/30P
Pull-out failure
Chgracterlgtlc Round 212 34.0
resistance in anchors N =
cracked Welded Rip | 2
concrete C12/15 anchors 17.8 23.8
Ch:‘aracterls'tlc Round 9.7 476
resistance in anchors N =
uncracked Welded Rkp | 2,
concrete C12/15 anchors 24.9 33.3
C20/25 1.67
C25/30 2.08
C30/37 2.50
Increasing factor C35/45 2.92
bty g C40/50 | Y. | [ 3.33
RKP C45/55 3.75
C50/60 417
C55/67 4.58
2C60/75 5.00
Partial safety factor Yitp = Yvic 1.5
Concrete cone failure
kcr‘N 8.0 8.2
Product factor k; o 115 17
Characteristic edge distance CorN = 195 216
£
Characteristic spacing Sern | 2.0 cyn
Partial safety factor Yo 1.5
Splitting failure
Characteristic edge distance Cersp T 273 318
£
Characteristic spacing Scrsp | 2.0 Cerep
Partial safety factor Yuisp 1.5
"1n absence of other national regulations
Table C5: Displacements under tension load
Anchor channel 40/22P 50/30P
Tension load Nek | [kN] 11.5 165
Short time displacement | dyg | [Mm] 0.4 0.5
Long time displacement | Oy« | [Mm] 0.8 1.0
HALFEN Anchor Channel HTA 40/22P and HTA 50/30P
Performances Annex C3
Characteristic resistances under tension load — concrete failure and displacements
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Table C6: Characteristic resistances under shear load

Anchor channel 40/22P 50/30P
Steel failure, anchor
Characteristic
resistance VRksa | [kN] 31 56
Partial safety factor Yus 1.5
Steel failure, connection channel/anchor
Characteristic
resistance VRkse | [kN] 29 39
Partial safety factor Yisca 1.8
Steel failure, local flexure of channel lips
Spacing of channel
bolts for Vi) Siv | [mm] 79 98
Chgractenstlc Voo | [KN] 35 40.3
resistance
Partial safety factor Y 1.8
Pry-out failure
Product factor kg 2 2.0
Partial safety factor Yie 1.5
Concrete edge failure
cracked Kery 75 75
Product concrete '
factor k
actor k2 | uncracked Koorv 10.5 105
concrete
Partial safety factor Yue 1.5

" In absence of other national regulations

0.75.

Table C7: Displacements under shear load

2 Without supplementary reinforcement. In case of supplementary reinforcement the factor ks should be multiplied with

Performances
Character. resistances under shear load - steel failure anchor channel, concrete failure, displacements

Anchor channel 40/22P 50/30P
Shear load Ve | [KN] 11.5 15.5
Short time displacement | &yo | [mm] 0.6 0.6
Long time displacement | &y. | [mm] 0.9 0.9
HALFEN Anchor Channel HTA 40/22P and HTA 50/30P
Annex C4
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HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Performances

Characteristic resistances under shear load — steel failure channel bolts
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Table C9: Characteristic resistances under combined tension and shear load

Anchor channel

40/22P

50/30P

Steel failure: Local failure by flexure of channel lips
and failure by flexure of channel

Product factor

k13

2.0

1.0"

Steel failure: Failure
between anchor and

of anchor and connection
channel

Product factor

k14

20

"k, can be taken as 2.0 if Vpys, is limited to Npys,

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Performances

Characteristic resistances under combined tension and shear load
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(only for loading perpendicular to the edge)

B B

| | Via2 <0.8-Vi 4

Verification for anchor channels for shear loads with reinforcement

Via1208-Vig2

bt et |
Fig. 1:  Verification of most unfavourable anchor 1,
V4.2 < 0,8 V441 Crack formation independent of anchor spacing s.

Verifications according to EOTA TR 047, Tab. 7.2:
NaEd.re = NRd're
N4 re < Nra.a

with N4 according to EOTA TR 047, Eq. (6.6)
NRd,re = Ngkre / YMs
Nra,a = Nrka / Yme

verified for bond failure acc. to Equation (7)

Nrere = (M+n) - As - fik

Vi remax = Ken * VRke
Ken =250 if hgy > 17mm
=125 if hgn £ 17mm
Vree according to EOTA TR047, Eq. 7.30

NRk,a = Z NRk,a,i

VEaa / Vias <0,8-Vigq VEiz <08 Vgg2
o| o
— |t
¢, pr ¥ . 1 ‘\‘\.')- ] : ¢ ‘,.\j: [ o 4 :
” e ,I \\ /'1 ; ,\‘ !
"’ L‘I-IJ \L_ lal \\
b —t—t———]

Fig. 2. Verification of most unfavourable anchor 2,
VsEdj 2 O,S'VaEdrz and VaEdra < O,S'VaEdlz and s < Ser v

(1) and

Nrka = characteristic tension resistance of the stirrups effective for the anchor to be

Nrkre = Characteristic tension resistance of the stirrups effective for the anchor to be
verified in case of steel failure acc. to Equation (5)

()
(6)

The characteristic resistance of the supplementary reinforcement for one anchor is:

m+n (7)
m = number of stirrups in the assumed concrete break-out body with gy, = 0,67
n = number of stirrups in the assumed concrete break-out body with y, = 0,11

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Performances
Design method for reinforcement under shear loading
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The characteristic tension resistance Ngy o, of one stirrup is:

Nrkai = Wer © (Nrihooki + NRibond,i) < As,i + fyk (8)

with

NRihooki = W1 - Wz - Ws - Ag - fye - (fe/ 25)°" (9)

NRrpond,i =TT ¢« I'q; - fix (10)

Y, = 0.67, effectiveness factor for stirrups crossing the assumed break-out crack under

an angle of 90° (stirrups [1)in Fig. 1 and Fig. 2) or

stirrups inclined to the assumed break-out crack but closest to the anchor under
consideration (stirrups 2] in Fig. 1 and Fig. 2)

0.11, effectiveness factor for stirrups other than considered for w4 = 0,67 (stirrups [3|in
Fig. 2)

l_l 0,4 -[E]txzs
& @

0/ $)**<1,15

1,0 for fastening in uncracked concrete

0,7 to account for cracks along the longitudinal axis of the stirrups

diameter of stirrups [mm]

diameter of edge reinforcement [mm]

1 - 3 ¢ [mm]

anchorage length of a stirrup i in the assumed break-out body [mm]

C1-Ce- 0.7:(e- ben) 2 4 &, for stirrups crossing the assumed failure crack under an
angle < 90°

Ci- C. 2 4 ¢, for stirrups crossing the assumed failure crack under an angle of 90°
edge distance [mm]

concrete cover of stirrups in direction to the edge (see Fig. 1 and 2) [mm]
distance of the stirrup leg from the anchor under consideration [mm]

width of the anchor channel [mm]

cross section of one leg of the stirrup [mm?]

characteristic yield strength of the reinforcement [N/mm?]

characteristic compressive cylinder strength of the concrete [N/mm?]
characteristic bond strength = yc * foa [N/mm?]

design bond strength according to EN 1992-1 [N/mm?]

spacing of stirrups [mm]

Reinforcement requirements

S0mm<ac<

s Hh2¢
M
150 mm e every stirrup (m+n) with the same
(c,—c. +0,7-b, —4-$)/035 diameter

¢ —c,

6mm < g <16mm

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Performances
Design method for reinforcement under shear loading
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Table C10: Characteristic resistances under tension and shear load under fire

exposure

Anchor channel 40/22P 50/30P
Channel bolts 2 [mm] M16 M16
Steel failure: Anchor, Connection channel/anchor, Local flexure of channel lips
Characteristic | R8O | NRksr [KN] 2.0 2.5
resistance R120 VR_k o 1.2 2.1
Partial safety factor Yusfi) [-] 1.0

Concrete cone failure

Characteristic Cor N fi 2-hgf 2 Cory

edge distance Crnin [mm] 2-hes ”; max(2-her; 300 mm) 2
Characteristic Scr.N.fi [mm] 4-her 2 S

spacing Smin fi acc. to Table A5, Annex A5
Axial spacing of reinforcement *

Min. axial R90 a [mm] 45 45
spacing R120 a 60 60

1

w N

4

' Fire exposure from one side only.

' Fire exposure from more than one side.

" In absence of other national regulations.

' The reinforced concrete has to be designed acc. to EN 1992. The fire resistance class of the
concrete member is not part of this ETA.

Fig. 1

hef

Fig. 2

2)

2 C'min,ﬁ

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Performances
Characteristic resistances under tension and shear load under fire exposure
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Table C11: Combinations of anchor channels and channel bolts under fatigue tension load

Anchor channel Channel bolts
d Channel Thread
Profile Anchor ! Material /] Grade Material
[mm] bolt
[mm]
M12 8.8
40/22P B6 10 Steel HS 40/22 M16 4.6 Steel
. 8.8 electroplated,
hot-dip galv. M16 46 | hotdip galv.
50/30P B6 12 HS 50/30 M20 88

Design method |

Table C12: Characteristic resistances under fatigue tension load after n load cycles
without static preload (Ngq = 0) - Steel failure

Anchor channel 40/22P 50/30P
Load cycles ANgk s0n
n [kN]
< 10 12.8 16.5
< 10° 7.7 9.8
Characteristic resistances < 10° 4.7 58
under fatigue tension load 5
without static preload s 210 4.0 4.9
< 510° 3.3
5 4.0
< 10 1.7

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Annex C10
Performances

Characteristic resistances under fatigue tension load — Design method |
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Pullout failure:

Characteristic resistances without static preload (Ngq = 0) in concrete C12/15

Table C13: Characteristic resistances under fatigue tension load after n load cycles
without static preload (Ngq = 0) - Concrete failure

preload

Anchor channel 40/22P 50/30P
Load cycles ANRg p.0.n(C12/15)
n [kN]

< 10 15.6 25.0
Characteristic resistances under fatigue tension < 10° 14.1 22.6
load in cracked concrete without static < 10° 127 20 4
preload 5 ' -

< 210 12.3 19.8
ANgkpon = ANgk pon(C12/15)- W, < 510° 11.9 19.0

< 10° 10.6 17.0
Characteristic resistances under fatigue tension AN cracked
load in uncracked concrete without static ANRg p.0:n Ripon(

concrete) - 1.4

Concrete cone failure:

Reduction factor for concrete cone failure without static preload (Ngq = 0)

" Consideration of different concrete strengths by increasing factor W, acc. Annex C3.

Performances

Characteristic resistances under fatigue tension load — Design method |

Load cycles Ne.fat
n [-]
< 10* 0.736
< 10° 0.665
Reduction factor for < 10° 0600
< 210° 0.582
ANrk c0n = Nefat' Nrice K 5
< 510 0.559
< 10° 0.500
Y Npy . static resistance according Annex C3 and EOTA TR 047 or EN 1992-4
HALFEN Anchor Channel HTA 40/22P and HTA 50/30P
Annex C11
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Table C14: Characteristic limit resistances under fatigue tension load

Steel failure
Anchor channel 40/22P 50/30P
L . . ANRK.S;UJ”
Characteristic resistances under fatigue kN]
tension load
1.7 4.0

Concrete cone and pullout failure

Table C15: Characteristic limit resistances under fatigue tension load

Characteristic resistances under fatigue
tension load

r'lc.fat

-]

ANRk c.0:= = Netat NRk.c K

—_ 2
ANRk,p;O;ﬂ - nc,fat'NRk‘p )

0.5

? Ngy p Static resistance according Annex C3

Yuat= 1,35 (steel)
Ymsat= 1,5 (concrete)

" Nrk ¢ static resistance according Annex C3 and EOTA TR 047 or EN 1992-4

In absence of other national regulations the following safety factors yy . are recommended for design
method | and Il (Tables C12 to C15) according to EOTA TR 050:

HALFEN Anchor Channel HTA 40/22P and HTA 50/30P

Performances

Characteristic resistances under fatigue tension load — Design method I
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