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Translations of this European Technical Assessment in
other languages shall fully correspond to the original
issued document and should be identified as such.

Communication of this European  Technical
Assessment, including transmission by electronic
means, shall be in full (excepted the confidential
Annex(es) referred to above). However, partial
reproduction may be made, with the written consent of
the issuing Technical Assessment Body. Any partial
reproduction has to be identified as such.
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I SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product and
intended use

Technical description of the product

GH angle brackets or hold-downs, respectively, are
one-piece non-welded or welded, face-fixed angle
brackets to be used in timber to timber or in timber to
concrete or to steel connections. They are connected to
construction members made of timber or wood-based
products with profiled (ringed shank) nails or screws
according to EN 14592 or screws and profiled nails
according to ETA-13/0523 and to concrete or steel
members with bolts or metal anchors.

The angle brackets or hold-downs with a steel plate
thickness of 2 mm to 4 mm are made from pre-
galvanized steel S250 GD / Z 275 or DX 51 D/ Z 275
according to EN 10346 with R, > 250 N/mm?,
Rm>360 N/mm?2 and Ag > 19% or steel grade S355
according to EN 10025-2. The Washers are made from
steel grade S235 according to EN 10025-2.
Dimensions, hole positions and typical installations are
shown in Annex A and B. GH angle brackets and hold-
downs are made from steel with tolerances according
to EN 10143.

2  Specification of the intended use in
accordance with the applicable EAD

The angle brackets and hold-downs are intended for
use in making connections in load bearing timber
structures, as a connection between a column or a
purlin and a concrete or steel member, where
requirements for mechanical resistance and stability
and safety in use in the sense of the Basic Works
Requirements 1 and 4 of Regulation (EU) 305/2011
shall be fulfilled.

The static and kinematical behaviour of the timber
members or the supports shall be as described in
Annex B.

The wood members may be of solid timber, glued
laminated timber and similar glued members, or wood-
based structural members with a characteristic density
from 290 kg/m?® to 420 kg/m3. This requirement to the
material of the wood members can be fulfilled by using
the following materials:

e Structural solid timber classified to C14-C40

according to EN 14081,

e Glulam classified to GL24-GL36 according to EN
14080,

LVL according to EN 14374,

Parallam PSL,

Intrallam LSL,

Glued solid timber according to EN 14080,

Cross laminated timber,

Plywood according to EN 636

Annex B states the load-carrying capacities of the
angle bracket connections for a characteristic density
of 350 kg/m3. For timber or wood based material with a
lower characteristic density than 350 kg/m?® the load-
carrying capacities shall be reduced by the Kgens factor:

p 2
kdens = (3_;0)

Where pk is he characteristic density of the timber in
kg/m?.

The design of the connections shall be in accordance
with Eurocode 5 or a similar national Timber Code.
The wood members shall have a thickness which is
larger than the penetration depth of the fasteners into
the members. If a wood-based panel interlayer is
placed between the connector plate and the timber
member, the lateral load-carrying capacity of the nail
or screw, respectively, has to take into account the
effect of the interlayer.

The angle brackets and hold-downs are primarily for
use in timber structures subject to the dry, internal
conditions defined by service classes 1 and 2 of
Eurocode 5 and for connections subject to static or
guasi-static loading.

The angle brackets may also be used in outdoor timber
structures, service class 3, when a corrosion protection
in accordance with Eurocode 5 is applied, or when
stainless steel with similar or better characteristic yield
and ultimate strength is employed. If a stainless steel
with a lower characteristic yield or ultimate strength is
employed, the load-carrying capacities Fmprk, Fvrk OF
Fire in Tables 1 and 2 (see annex B) are to be reduced
proportionally.

The angle brackets and hold-downs may also be used
for connections between two timber members.

The scope of the brackets regarding resistance to
corrosion shall be defined according to national
provisions that apply at the installation site considering
environmental conditions.
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The provisions made in this European Technical
Assessment are based on an assumed intended working
life of the connectors of 50 years.

The indications given on the working life cannot be
interpreted as a guarantee given by the producer or
Assessment Body, 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.
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3  Performance of the product and references to the methods used for its assessment

Characteristic Assessment of characteristic

3.1 Mechanical resistance and stability*) (BWR1)

Joint Strength - Characteristic load-carrying capacity See Annex B

Joint Stiffness See Annex B

Joint ductility No performance assessed
Resistance to seismic actions No performance assessed
Resistance to corrosion and deterioration See section 3.6

3.2 Safety in case of fire (BWR2)

Reaction to fire The angle brackets and hold-downs are made
from steel classified as Euroclass Al in
accordance with EN 13501-1 and Commission
Delegated Regulation 2016/364

3.3 General aspects related to the performance of The angle brackets and hold-downs have been

the product assessed as having satisfactory durability and
serviceability when used in timber structures
using the timber species described in Eurocode 5
and subject to the conditions defined by service
class 1 and 2

Identification See Annex A

*) See additional information in section 3.4 — 3.7.
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3.4 Methods of verification

The characteristic load-carrying capacities are based on
the characteristic values of the nail or screw
connections and the steel plates. To obtain design
values the capacities have to be divided by different
partial factors for the material properties, the nail
connection in addition multiplied with the coefficient
kmod-

According to EN 1990 (Eurocode — Basis of design)
paragraph 6.3.5 the design value of load-carrying
capacity may be determined by reducing the
characteristic values of the load-carrying capacity with
different partial factors.

Thus, the characteristic values of the load—carrying
capacity are determined also for timber failure Frin
(obtaining the embedment strength of nails or screws
subjected to shear or the withdrawal capacity of the
most loaded nail or screw, respectively) as well as for
steel plate failure Frgs. The design value of the load—
carrying capacity is the smaller value of both load—
carrying capacities.

= § = min{kmod ‘FRk,H . FRk,S}
Rd =

YM,H ’ T™m,s

Therefore, for timber failure the load duration class and
the service class are included. The different partial
factors ym for steel or timber, respectively, are also
correctly taken into account.

3.5 Mechanical resistance and stability

See annex B for the characteristic load-carrying
capacity in the different directions F1 to Fs.

The characteristic capacities of the angle brackets and
hold-downs are determined by calculation assisted by
testing as described in the EAD 130186-00-0603. They
should be used for designs in accordance with
Eurocode 5 or a similar national Timber Code.

No performance has been determined in relation to
ductility of a joint under cyclic testing. The
contribution to the performance of structures in seismic
zones, therefore, has not been assessed.

No performance has been determined in relation to the
joint’s stiffness properties to be used for the analysis of
the serviceability limit state.

3.6 Aspects related to the performance of the
product

3.11.1 Corrosion protection in service class 1 and 2.

In accordance with EAD 130186-00-0603 the zinc-
coated hold downs and angle brackets have a zinc
coating weight of min Z275. The steel employed is S250
GD+2275 to EN 10346:2009 or DX51D with min Z275
according to EN 10346:2009, and steel grade S355
according to EN 10025-2 with Fe Zn 12C.

3.7 General aspects related to the fitness for use of
the product

The performance given in this ETA are based on the
following:

e The structural members — the components 1 and 2
shown in the figure on page 12 — to which the
brackets are fixed shall be:

¢ Restrained against rotation.

e Strength class C14 or better, see section 3
of this evaluation report

e Free from wane under the bracket.

e The actual end bearing capacity of the timber
member to be used in conjunction with the bracket
is checked by the designer of the structure to
ensure it is not less than the bracket capacity and, if
necessary, the bracket capacity reduced
accordingly.

e The gap between the timber members does not
exceed 3 mm.

There are no specific requirements relating to
preparation of the timber members.
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4  Attestation and  verification  of
constancy of performance (AVCP)

4.1 AVCP system

According to the decision 97/638/EC of the European
Commissionl, as amended, the system(s) of
assessment and verification of constancy of
performance (see Annex V to Regulation (EU) No
305/2011) is 2+.

5 Technical details necessary for the
implementation of the AVCP system, as
foreseen in the applicable EAD

Technical details necessary for the implementation of
the AVCP system are laid down in the control plan
deposited at ETA-Danmark prior to CE marking

#, /
() /
Issued in Cépenhagen o 2022-06-07 by
\ LOTpe fo~
U \

Thomas Brlun
Managing Director, ETA-Danmark
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Annex A - Product details definitions
Table A.1 Materials specification

Bracket type Thickness (mm) Steel specification Coating specification

type HB 155x50x40x3,0 3,0 S250 GD or DX51D Z 275
type HSB 200x40x40x2,0 2,0 S250 GD or DX51D Z 275
type HSB 200x40x40x4,0 4,0 S250 GD or DX51D Z 275
type HSB 300x40x40x2,0 2,0 S250 GD or DX51D Z 275
type HSB 300x40x40x4,0 4,0 S250 GD or DX51D Z 275
type HSB 400x40x40x2,0 2,0 S250 GD or DX51D Z 275
type HSB 400x40x40x4,0 4,0 S250 GD or DX51D Z 275
type HSB 500x40x40x2,0 2,0 S250 GD or DX51D Z 275
type HSB 500x40x40x4,0 4,0 S250 GD or DX51D Z 275
type HSB 600x40x40x2,0 2,0 S250 GD or DX51D Z 275
type HSB 600x40x40x4,0 4,0 S250 GD or DX51D Z 275
hold-down 340x180x40x2,0 2,0 S250 GD or DX51D 2275
hold-down 400x120x40x3,0 3,0 S250 GD or DX51D Z 275
hold-down 420x220x60x2,0 2,0 S250 GD or DX51D Z 275
hold-down 420x100x60x2,0 2,0 S250 GD or DX51D Z 275
hold-down 480x120x60x2,5 2,5 S250 GD or DX51D Z 275
hold-down 280x122x40x2,0 2,0 S250 GD or DX51D Z 275
hold-down 142x93x60x2,0 2,0 S250 GD or DX51D Z 275
hold-down 520x222x60x2,5 2,5 S250 GD or DX51D Z 275
hold-down Top Vario 240x120x55x2,0 2,0 S250 GD or DX51D 2275
hold-down Top Vario 280x120x55x2,0 2,0 S250 GD or DX51D Z 275

HT6 50/210 3,0 S355 Fe Zn 12c

HT7 50/250 3,0 S355 Fe Zn 12c

HT8 50/290 3,0 S355 Fe Zn 12c

HT9 50/330 3,0 S355 Fe Zn 12c

HT10 50/370 3,0 S355 Fe Zn 12c

HT11 50/410 3,0 S355 Fe Zn 12c

HT16 60/340 3,0 S355 Fe Zn 12c

HT22 60/440 3,0 S355 Fe Zn 12c

HT28 60/540 3,0 S355 Fe Zn 12c

HT30 80/420 3,0 S355 Fe Zn 12c

HT32 80/520 3,0 S355 Fe Zn 12c

HT34 80/620 3,0 S355 Fe Zn 12c

HT36 140/740 3,0 S355 Fe Zn 12c

HT28 60/540 Big Hole 3,0 S355 Fe Zn 12c

HT34 80/620 Big Hole 3,0 S355 Fe Zn 12c

Washer 40x43x10 10,0 S 235 Fe Zn 12c

Washer 160x50x15 15,0 S 235 Fe Zn 12¢c

Washer 110x60x15 15,0 S 235 Fe Zn 12c

Washer 200x60x20 20,0 S 235 Fe Zn 12c

Washer 85x60x20 20,0 S 235 Fe Zn 12c

Washer 115x70x20 20,0 S 235 Fe Zn 12c

Washer 220x60x25 25,0 S 235 Fe Zn 12c

Washer 90x50x12 12,0 S 235 Fe Zn 12c

Washer 114x55x20 20,0 S 235 Fe Zn 12c

Washer 56x50x10 10,0 S 235 Fe Zn 12c

Washer 77x70x20 20,0 S 235 Fe Zn 12c

Washer 80x130x40 40,0 S 235 Fe Zn 12c
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Table Al.1 Materials specification bracket types HT2

Hold-down | Thickness Steel Coating .
. e Tension plate Base bracket
type (mm) | specification | specification
HT2-G- . GH-HT2 base bracket
Druckplatte- 3,0 S355 Fe Zn 12c g I\H/I'S)Tsige;gé?g %Igt; 103x144x60x3,0 with
lang-Z-316 ' washer
HT2-G- . GH-HT2 base bracket
Stegwinkel- 3,0 S355 Fe Zn 12¢ g I\H/I_E)TSZA,E)eQGS(I)?(g %I;t; with web
1Bo-Z-101 ' 103x73x60x3,0
HT2-G- GH-HT2 tension plate | GH-HT2 base bracket
Stegwinkel- 3,0 S355 Fe Zn 12c G 2xM10 with web
2B0-Z-102 340%x60x3,0mm 103x73x60x3,0
HT2-GV- GH-HT2 tension plate GH-HT2 base bracket
Druckplatte- 3,0 S355 Fe Zn 12c 103x73x60x3,0 with
G M10 340x60x3,0mm
kurz-Z-310 washer
HT2-GV- . GH-HT2 base bracket
Druckplatte- 3,0 S355 Fe Zn 12c g KIA-E)TSZA,BEQS(I)?(Z %Ir?]t; with washer
lang-Z-320-3 ' 103x144x60x3,0
HT2-GV- . GH-HT2 base bracket
Stegwinkel- 3,0 S355 Fe Zn 12c g UE)T;A,;[JEQS(I)?(% %Ir?]tﬁ] with web adjustable
Z-100 ’ height 103x73x60x3,0
HT2-LV-340- GH-HT2 tension plate | GH-HT2 base bracket
Stegwinkel- 3,0 S355 Fe Zn 12c left M10 with web adjustable
Z-220 340x60/60x3,0mm height 103x73x60x3,0
HT2-LV-425- GH-HT2 tension plate | GH-HT2 base bracket
Stegwinkel- 3,0 S355 Fe Zn 12c left M10 with web adjustable
Z-230 425x60/60x3,0mm height 103x73x60x3,0
HT2-RV-340- GH-HT2 tension plate | GH-HT2 base bracket
Stegwinkel- 3,0 S355 Fe Zn 12c right M10 with web adjustable
Z-225 340x60/60x3,0mm height 103x73x60x3,0
HT2-RV-425- GH-HT2 tension plate | GH-HT2 base bracket
Stegwinkel- 3,0 S355 Fe Zn 12c right M10 with web adjustable
Z-235 425x60/60x3,0mm height 103x73x60x3,0
Washer
140x60x15 15,0 5285 i ) i
Washer
70x60x15 150 5235 i ] j
11090340 mit . GH-HT2 base bracket
FuRwinkel 3,0 S355 Fe Zn 12c GH-HIlzotgggfon plate with web adjustable
11090341 height 103x73x60x3,0
11090340L mit GH-HT2 tension plate GH-HT2 base bracket
FuRwinkel 3,0 S355 Fe Zn 12c 110903401 with web adjustable
11090341 height 103x73x60x3,0
11090340R mit GH-HT?2 tension plate GH-HT2 base bracket
Fuwinkel 3,0 S355 Fe Zn 12c 11090340R with web adjustable
11090341 height 103x73x60x3,0
11090350L mit GH-HT2 tension plate GH-HT2 base bracket
Fuwinkel 3,0 S355 Fe Zn 12c 11090350L. with web adjustable
11090341 height 103x73x60x3,0
11090350R mit GH-HT2 tension plate GH-HT2 base bracket
Fulwinkel 3,0 S355 Fe Zn 12c 11090350R with web adjustable
11090341 height 103x73x60x3,0
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Table Al.1 contd. Materials specification bracket types HT2

Hold-down type Thickness S_t_eel . qutlng Tension plate Base bracket
(mm) |specification | specification
11090340 mit . GH-HT?2 base bracket
FuBwinkel 3,0 355 | Feznic GH'HIfOtgg;%” plate with washer
11090343 103x144x60x3,0
11090340L mit . GH-HT?2 base bracket
FuBwinkel 3,0 355 | Feznic GHHlTlg;ggZ'g{_‘ plate with washer
11090343 103x144x60x3,0
11090340R mit . GH-HT?2 base bracket
FuBwinkel 3,0 S355 | Feznizc GHﬂg;ggi‘gg plate with washer
11090343 103x144x60x3,0
11090350L mit . GH-HT?2 base bracket
FuBwinkel 3,0 S355 Fe Zn 12c GHI_E%;S%Z'SE plate with washer
11090343 103x144x60x3,0
11090350R mit . GH-HT?2 base bracket
FuBwinkel 3,0 S355 Fe Zn 12c GHlﬂggggsg&g plate with washer
11090343 103x144x60x3,0
GH-HT2 SB . GH-HT?2 base bracket
straight with 3,0 $355 Fe Zn 12¢ Sﬁ;;‘g?gg;ﬂgﬁ% SB with web
base bracket SB 9 ! 60x73x60x3,0
GH-HT2 SB . GH-HT?2 base bracket
short leftwith | 3,0 S355 Fe Zn 12¢ GH'ggzsair‘ri'g]ltp'ate SB with web
base bracket SB 60x73x60x3,0
GH-HT2 SB . GH-HT?2 base bracket
short right with | 3.0 s35 | Feznize | Ol iﬁgpts;?”hf'ate SB with web
base bracket SB g 60x73x60x3,0
GH-HT2 SB GH-HT?2 base bracket
long left with GH-HT2 tension plate SB with web
base 30 535 | Feznlx SB SB long left 60X73X60x3,0
bracket SB
GH-HT2 SB . GH-HT?2 base bracket
long right with 3,0 S355 Fe Zn 12c GH-EII'?’I' ZIOtﬁnsr'io?]F late SB with web
base bracket SB gng 60x73x60x3,0
GH-HT2 SB GH-HT?2 base bracket
straight with GH-HT2 tension plate SB with washer
washer base 3.0 5355 FeZn 12 straight SB 60x340x3,0 103x144x60x3,0
bracket
GH-HT2 SB GH-HT?2 base bracket
short left with GH-HT2 tension plate SB with washer
washer base 30 5355 Fe Zn12c SB short left 103x144x60x3,0
bracket
GH-HT2 SB GH-HT?2 base bracket
short right with GH-HT?2 tension plate SB with washer
washer base 30 5355 FeZn 12c SB short right 103x144x60x3,0
bracket
GH-HT2 SB GH-HT2 base bracket
long left with GH-HT?2 tension plate SB with washer
washer base 30 5355 FeZn 12c SB SB long left 103x144x60x3,0
bracket
GH-HT2 SB GH-HT2 base bracket
long right with 3.0 3355 Fe 71 12¢ GH-HT?2 tension plate SB with washer

washer base
bracket

SB long right

103x144x60x3,0
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Table A.2 Range of sizes

Height (mm) Height (mm)

Bracket type vertical horizontal Width (mm)

type HB 155x50x40x3,0 154 156 49 51 39 41
type HSB 200x40x40x2,0 199 201 39 41 39 41
type HSB 200x40x40x4,0 199 201 39 41 39 41
type HSB 300x40x40x2,0 299 301 39 41 39 41
type HSB 300x40x40x4,0 299 301 39 41 39 41
type HSB 400x40x40x2,0 399 401 39 41 39 41
type HSB 400x40x40x4,0 399 401 39 41 39 41
type HSB 500x40x40x2,0 499 501 39 41 39 41
type HSB 500x40x40x4,0 499 501 39 41 39 41
type HSB 600x40x40x2,0 599 601 39 41 39 41
type HSB 600x40x40x4,0 599 601 39 41 39 41
hold-down 340x180x40x2,0 339 341 179 181 39 41
hold-down 400x120x40x3,0 399 401 119 121 39 41
hold-down 420x220x60x2,0 319 421 219 221 59 61
hold-down 420x100x60x2,0 419 421 99 101 59 61
hold-down 480x120x60x2,5 479 481 119 121 59 61
hold-down 280x122x40x2,0 279 281 121 123 39 41
hold-down 142x93x60x2,0 141 143 92 94 59 61
hold-down 520x222x60x2,5 519 521 221 223 59 61
Top Vario 240x120x55x2,0 239 241 119 121 54 56
Top Vario 280x120x55x2,0 279 281 119 121 54 56
HT6 50/210 209 211 62 64 49 51

HT7 50/250 249 251 62 64 49 51

HT8 50/290 289 291 62 64 49 51

HT9 50/330 329 331 62 64 49 51

HT10 50/370 369 371 62 64 49 51

HT11 50/410 409 411 62 64 49 51

HT16 60/340 339 341 62 64 59 61

HT22 60/440 439 441 62 64 59 61

HT28 60/540 539 541 62 64 59 61

HT30 80/420 419 421 62/82 64/84 79 81

HT32 80/520 519 521 62/82 64/84 79 81

HT34 80/620 619 621 62/82 64/84 79 81
HT36 140/740 739 741 82 84 139 141

HT28 60/540 Big Hole 539 541 62 64 59 61
HT34 80/620 Big Hole 619 621 82 84 79 81
Washer 40x43x10 - - 39 41 42 44
Washer 160x50x15 - - 159 161 49 51
Washer 110x60x15 - - 109 111 59 61
Washer 200x60x20 - - 199 201 59 61
Washer 85x60x20 - - 84 86 59 61
Washer 115x70x20 - - 114 116 69 71
Washer 220x60x25 - - 219 221 59 61
Washer 90x50x12 - - 89 91 49 51
Washer 114x55x20 - - 113 115 54 56
Washer 56x50x10 - - 55 57 49 51
Washer 77x70x20 - - 76 78 69 71
Washer 80x130x40 - - 79 81 129 131
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Table A.2.1 Range of sizes bracket type HT2

Hold-down type Height_(mm) Height (mm) Width (mm)
vertical horizontal
HT2-G-Druckplatte-lang-Z-316 349 351 146 148 59 61
HT2-G-Stegwinkel-1Bo-Z-101 387 389 75 77 59 61
HT2-G-Stegwinkel-2Bo-Z-102 347 349 75 77 59 61
HT2-GV-Druckplatte-kurz-Z-310 340 373 75 77 59 61
HT2-GV-Druckplatte-lang-Z-320-3 340 373 146 148 59 61
HT2-GV-Stegwinkel-Z-100 340 373 75 77 59 61
HT2-LV-340-Stegwinkel-Z-220 340 373 75 77 59 61
HT2-LV-425-Stegwinkel-Z-230 425 458 75 77 59 61
HT2-RV-340-Stegwinkel-Z-225 340 373 75 77 59 61
HT2-RV-425-Stegwinkel-Z-235 425 458 75 77 59 61
GH-HT?2 base bracket with web adjustable

height 103x73x60x3,0 102 104 2 4 59 61

GH-HT?2 base bracket SB with washer
103x144x60x3.0 102 104 143 145 59 61

GH-HT?2 base bracket SB with web

60X73X60x3.0 59 61 72 74 59 61

GH-HT?2 base bracket SB with washer
103x144x60x3,0 59 61 72 4 59 61

GH-HT2 tension plate straight SB

60X340x3,0 339 341 - - 59 61
GH-HT2 tension plate SB short left 339 341 59 61 59 61
GH-HT2 tension plate SB short right 339 341 59 61 59 61
GH-HT2 tension plate SB long left 424 426 59 61 59 61
GH-HT2 tension plate SB long right 424 426 59 61 59 61
GH-HT?2 tension plate 11090340 339 341 - - 59 61
GH-HT?2 tension plate 11090340L 339 341 59 61 59 61
GH-HT?2 tension plate 11090340R 339 341 59 61 59 61
GH-HT?2 tension plate 11090350L 424 426 59 61 59 61
GH-HT?2 tension plate 11090350R 424 426 59 61 59 61
Washer 140x60x15 139 141 14,5 16 59 61
Washer 70x60x15 69 71 14,5 16 56 61
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Table A.3 Fastener specification

FASTENER Length Min —max Nail type
Profiled nail 4.0 mm 40 — 100 mm Ringed shank nails according to EN 14592
GH-Nail 4.0 mm 40 — 100 mm Ringed shank nails according to ETA-13/0523
GH-Screw 5.0 mm 35-70 mm Self-tapping screws according to ETA-13/0523

In the load-carrying-capacities of the nailed or screwed connection in Annex B the capacities calculated
from the formulas of Eurocode 5 are used assuming a thick steel plate when calculating the lateral
fastener load-carrying-capacity. The load-carrying-capacities of the hold downs have been determined
based on the use of connector nails @ 4,0 mm or screws @ 5,0 mm in accordance with the european
technical approval for the nails or the screws. The characteristic withdrawal capacity of the nails
according to EN 14592 has to be determined by calculation in accordance with EN 1995-1-1, paragraph
8.3.2 (head pull-through is not relevant):

Fax,Rk = fl,k x d x tpen

Where:
fix Characteristic value of the withdrawal parameter in N/mm?
d Nail or screw diameter in mm

tpen Penetration depth of the profiled shank in mm;

(4,0 X 40 mm tpen > 31 mm; 4,0 X 50 mm tpen > 40 mm; 4,0 X 60 mm tpen > 50 mm)
Based on tests by Versuchsanstalt fur Stahl, Holz und Steine, University of Karlsruhe, the characteristic
value of the withdrawal resistance for the threaded nails according to EN 14592 can be calculated as:
fl,k =50 x 10° x sz
Where:
Pk Characteristic density of the timber in kg/m3
The shape of the nail or screw directly under the head shall be in the form of a truncated cone with a
diameter under the head which fits or exceeds the hole diameter.

BOLTS diameter Correspondent Hole diameter Bolt type
10.0 - 30.0 mm Max. 2 mm. larger than the bolt diameter Bolt according to EN 14592
MET'%'.‘ ANCHORS Correspondent Hole diameter Anchor type
iameter
10.0 - 30.0 mm Max. 2 mm. Ia_rger than the anchor See specification of the
diameter manufacturer
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Table A.3.1 Fastener specification for brackets t

pe HT2 specifically

FASTENER Length Min — max Nail type
il 4 el g
GH screw 5.0 mm 25—-70 mm SeIf-tagggnggzsgrr%vill_siic’o?/gd;gg toEN
EJOT screw JT2-6-5,5x20 20 mm Self-tapping S”fg",’g;ggording O ETA-
BOLT diameter Correspondent Hole diameter Bolt type

16.0 mm 1 mm. larger than the bolt diameter Bolt according to EN 14592
METQ‘.L ANCHOR Correspondent Hole diameter Anchor type
iameter
16.0 mm 1 mm. larger than the anchor diameter See specification of the manufacturer
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Table A.4 Installation options for bracket type HT?2 specifically
HT2 base bracket

with web

with

with

HT?2 tension plate adju_stable washer | washer W;g} L\Jl\slfabeneOt
height 140 70
GH-HT?2 tension plate G M10 340x60x3,0mm X X X X
GH-HT2 tension plate G 2xM10 340x60x3,0mm - - - X
GH-HT?2 tension plate left M10 340x60/60x3,0mm X X X X
GH-HT?2 tension plate right M10 340x60/60x3,0mm X X X X
GH-HT?2 tension plate left M10 425x60/60x3,0mm X X X X
GH-HT?2 tension plate right M10 425x60/60x3,0mm X X X X
GH-HT2 tension plate straight SB 60x340x3,0 X X - -
GH-HT2 tension plate SB short left 340x60/60x3,0mm X X - -
GH-HT2 tension plate SB short right 340x60/60x3,0mm X X - -
GH-HT2 tension plate SB long left 425x60/60x3,0mm X X - -
GH-HT2 tension plate SB long right 425x60/60x3,0mm X X - -
GH-HT2 tension plate 11090340 60x340x3,0 X X - -
GH-HT2 tension plate 11090340L 340x60/60x3,0mm X X - -
GH-HT2 tension plate 11090340R 340x60/60x3,0mm X X - -
GH-HT2 tension plate 11090350L 425x60/60x3,0mm X X - -
GH-HT2 tension plate 11090350R 425x60/60x3,0mm X X - -
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Annex B
Characteristic load-carrying capacities

Table 1: Force F1, 1 angle bracket / connection timber-timber

capacity per nail or screw in capacity in the horizontal flange steel
the vertical flange (Facr) [KN] 92
type (Fure) [kN]? R bending
4x40/ | 4x50/ | 4x60/ | 4x40/ | 4x50/ | 4x60/ (Fm i) [KN]
5x40 5x40 5x50 5x40 5x40 5x50 ’
HB 1,57 1,87 1,93 1,0 13 1,7 1,3
HSB; t=2,0 mm 1,57 1,87 1,93 0,9 11 1,4 0,6
HSB; t=4,0 mm 1,57 1,87 1,93 0,9 11 1,4 2,4

D Both nail holes in the horizontal flange next to the bending line have to be nailed or screwed

2 Given is the minimum load-carrying capacity of 4,0 mm nails according to EN 14592 and 5,0 mm screws according
to ETA-13/0523. If a wood-based panel interlayer is placed between the connector plate and the timber member, the
lateral load-carrying capacity of the nail or screw, respectively, has to take into account the effect of the interlayer.

Table 2: Force F1, 1 angle bracket / connection timber-concrete

capacity per nail or screw in steel ® bolt
the vertical flange . .
type (Furi) [KN]? concrete bending | shear | tensile
4x40/  [4x50/ | 4x60/ For) | (Fvrg | (Fird | ke
[kN] | [kN] | [&N]
5x40 | 5x40 | 5x50
type HB 157 | 1,87 | 1,93 35 173 | 258 | 3,08
type HSB, t=2,0 mm 157 | 1,87 | 1,93 233 | 116 | 17,8 | 3,16
type HSB, t=4,0 mm 157 | 1,87 | 1,93 239 | 231 | 356 | 4,00
hold-down 340 157 | 1,87 | 1,93 41,9 | 11,6 | 178 | 1,20
hold-down 400 157 | 1,87 | 1,93 60,4 | 173 | 26,7 | 1,33
hold-down 420x222x60 157 | 1,87 | 1,93 620 | 173 | 26,7 | 1,23
hold-down 420x100x60 157 | 1,87 | 1,93 713 | 173 | 26,7 | 1,88
hold-down 480 157 | 1,87 | 1,93 834 | 21,7 | 334 | 150
hold-down 280 157 | 1,87 | 1,93 244 | 115 | 17,8 | 151
hold-down 142 157 | 1,87 | 1,93 300 | 17,3 | 297 | 151
hold-down 520 157 | 1,87 | 1,93 580 | 217 | 371 | 1,31
Top Vario 240 157 | 1,87 | 1,93 see 544 | 159 | 238 | 1,49
Top Vario 280 157 | 1,87 | 1,93 | EN1992 | 544 | 159 | 238 | 1,49
HT6, HT7, HT8, HT9, HT10,
HT11 without base plate 1'57 1'87 1’93 42’0 42’0 55’1 1
HT16, HT22, HT28 157 | 187 | 1,93 420 | 420 | 634 | 1
without base plate
HT16, HT22, HT28, HT28 157 | 187 | 1,93 634 | 634 | 634 | 1
big hole
HT30, HT32, HT34 157 | 187 | 1,93 420 | 420 | 852 | 1
without base plate
HT30, HT32, HT34, HT34 157 | 187 | 1,93 852 | 852 | 852 | 1
big hole
HT36 157 | 1,87 | 1,03 158 158 | 158 1

2 Given is the minimum load-carrying capacity of 4,0 mm nails according to EN 14592 and 5,0 mm screws according
to ETA-13/0523. Alternative fasteners according to Table A.3 may be used and their load-carrying capacity calculated
based on EN 1995-1-1 and ETA-13/0523. If a wood-based panel interlayer is placed between the connector plate and
the timber member, the lateral load-carrying capacity of the nail or screw, respectively, has to take into account the

effect of the interlayer.

%) base plates/washers according to the engineering drawings must be used except where otherwise specified
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Table 2 contd.: Force F1, 1 hold-down / connection timber-concrete

capacity per pail or screw in steel ¥ bolt
the vertical flange
Type (Fvrk) [kN]? concrete |bending| shear |tensile
4x40/ 4x50/ 4x60/ Fmre | Fvrk | Fre
5x40 | 5x40 | 5x50 [kN] | [kN] | [kN] | K
HT2-G-Druckplatte-lang-Z-316 1,57 1,87 1,93 19,4* | 21,4 | 36,9 | 1,40
HT2-G-Stegwinkel-1Bo-Z-101 1,57 1,87 1,93 - 21,4 | 36,9 | 1,00
HT2-G-Stegwinkel-2Bo-Z-102 1,57 1,87 1,93 - 30,0 | 36,9 | 1,00
HT2-GV-Druckplatte-kurz-Z-310 1,57 1,87 1,93 16,0* | 21,4 | 36,9 | 2,66
HT2-GV-Druckplatte-lang-Z-320-3 1,57 1,87 1,93 see 19,4* | 21,4 | 36,9 | 1,40
HT2-GV-Stegwinkel-Z-100 1,57 1,87 1,93 EN 1992 - 21,41 36,9 | 1,00
HT2-LV-340-Stegwinkel-Z-220 1,57 1,87 1,93 - 21,4 36,9 | 1,00
HT2-LV-425-Stegwinkel-Z-230 1,57 1,87 1,93 - 21,4 36,9 | 1,00
HT2-RV-340-Stegwinkel-Z-225 1,57 1,87 1,93 - 21,4 36,9 | 1,00
HT2-RV-425-Stegwinkel-Z-235 1,57 1,87 1,93 - 21,4 1 36,9 | 1,00
* with base plate t = 15 mm
2 4,0 mm nails or 5,0 mm screws may be used
%) base plates/washers according to the engineering drawings are used
Table 3: Force Fy, 1 hold-down HT2 bolt / connection timber-concrete
capacity per nail or screw P steel bolt
in the vertical flange g
type (Fvrk) [kN] Y S | Bending® | Fastener shear tensile
4x40/ | 4x50/ | 4x60/ | | (Fmm) | (Nore) (Fvre) (Firi) Ken
5x40 | 5x40 | 5x50 [KN] [kN] [kN] [kN]
11090340_Schraube or,
11090340R_Schraube or,
11090340L_Schraube or,
11090350R_Schraube or,
11090350L_Schraube 1,57 1,87 1,93 - 21,4 36,9 57,1 1,50
combined with o
11090341 FuRwinkel e
Bolt mit Steg ;
11090340_Schraube or, w
11090340R_Schraube or, 3
11090340L_Schraube or,
11090350R_Schraube or,
11090350L_Schraube 1,57 1,87 1,93 19,4 21,4 36,9 57,1 1,40
combined with
11090343 Fullwinkel Bolt
ohne Steg

1 4,0 mm nails or 5,0 mm screws may be used
2 pase plates/washers according to the engineering drawings are used
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Table 4: Force F1, 1 hold-down HT2 SB / connection timber-concrete

capacity per nail or screw P steel bolt
in the vertical flange g
type (Fure) [KN] Y S | Bending? | Fastener shear tensile
4x40/ | 4x50/ | 4x60/ | ° | (Fmri) (Nb i) (Fvri) (Fire) ken
5x40 | 5x40 | 5x50 [kN] [kN] [kN] [kN]
Zuglasche gerade SB or,
Zuglasche SB gekropft kurz
rechts or,
Zuglasche SB gekropft kurz links
or,
Zuglasche SB gekropft lang rechts 1,57 187 1,93 i Ns- 4,3 36.9 57.1 1,50
or,
Zuglasche SB gekropft lang links §
combined with ;
FuBwinkel SB mit Steg w
Zuglasche gerade SB or, Zuglasche §
SB gekropft kurz rechts or,
ruglasche SB gekropft kurz links or
Zuglasche SB gf)':mpft lang rechts | 4 57 | 187 | 1,03 19,4 ns- 4,3 36,9 57,1 1,40
Zuglasche SB gekropft lang links
combined with
FuBwinkel SB ohne Steg
1 4,0 mm nails or 5,0 mm screws may be used
2 base plates/washers according to the engineering drawings are used
%) ns is the number of EJOT screws JT2-6-5,5x20 according to ETA-10/0200
Table 5: Force F,3, 1 angle bracket (nails 4,0 x 50 mm, 4,0 x 60 mm or screws 5,0 x 40 mm, 5,0 x 50 mm)
bolt Faari [kN]
nail-number nail number
type number | : . bolt
v M ny | timber-timber | timber-concrete ”
tl
HB 155x50x40x3,0 1,2,45,6,7,8,9,11,12 13,14,16,17 15 31 2,9 1,00
HSB 200x40xd40x20 | T234S0TEAIOILIZ | 461071920 | 18 3,1 3,6 1,189
HSB 200x40xd0x4,0 | H234SOTEMOILIZ | 46171920 | 18 3,1 3,6 1,189

4 incl. factor 1/0,85 considering hole tolerance
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Definitions of forces, their directions and eccentricity
Forces - Beam to beam connection

b
| 1 | <
. Fl
Component 2 ‘ {
! 0¥ A
| e | ] 2
l Faole I\, 7| Fs \
L @ o=
[ |

Component 1 Component 1

Fastener specification
Holes are marked with numbers referring to the nailing pattern in Annex B.

Single angle bracket per connection
Acting forces

F1 Lifting force acting in the central axis of the angle bracket. The component 2 shall be
prevented from rotation.
F,and F3 Lateral force acting in the joint between the component 2 and the component 1 in the

component 2 direction. The component 2 shall be prevented from rotation.

Double angle brackets per connection
The angle brackets must be placed at each side opposite to each other, symmetrically to the component axis.
Acting forces

F1 Lifting force acting along the central axis of the joint. The load-carrying capacity is twice the
load-carrying capacity of a connection with one angle bracket.
F.and F3 Lateral force acting in the joint between the component 2 and component 1 in the component

2 direction. The load-carrying capacity is twice the load-carrying capacity of a connection
with one angle bracket.

Wane
Wane is not allowed, the timber has to be sharp-edged in the area of the angle brackets.

Timber splitting
For the lifting force F1 it must be checked in accordance with Eurocode 5 or a similar national Timber Code
that splitting will not occur.
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Connection to timber, concrete or steel with a bolt or metal anchor
The load Fggq for the design of a bolt or metal anchor is calculated as:

Fg t Ed = Ktn - Fgq for tensile load

FB,v.Ed = KtL -Fgq for shear load

Where:

Fe.ted Bolt tensile load in N
Feves  Boltshear load in N

ki Coefficient taking into account the moment arm or hole tolerance, respectively
Fed Tensile load F1 on vertical flap of the angle bracket or shear load F23in N

ered/‘v |h
Az

‘ e z IS

| — T

} | e ed
|

| | l A

—t e == D
| |
A et B o
I

Combined forces
If the forces F1 and F./Fs act at the same time, the following inequality shall be fulfilled:

Fo) (Fo) (Fo)
[m} { z,Ed] { 3,EdJ <1
Fl,Rd FZ,Rd F3,Rd

The forces F, and F; are forces with opposite direction. Therefore only one force F, or Fs is able to act
simultaneously with F1, while the other shall be set to zero.
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Figure B. 1 Dimensions of type HB 155x50x40x3,0 Figure B. 2 Dimensions of type HSB 200x40x40x2,0
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Figure B. 3 Dimensions of type HSB 200x40x40x4,0 Figure B. 4 Dimensions of type HSB 300x40x40x2,0
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Figure B. 5 Dimensions of type HSB 300x40x40x4,0 Figure B. 6 Dimensions of type HSB 400x40x40x2,0




Page 23 of 65 of European Technical Assessment no. ETA-10/0010, issued on 2022-06-07

Figure B. 7 Dimensions of type HSB 400x40x40x4,0 Figure B. 8 Dimensions of type HSB 500x40x40x2,0
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Figure B. 9 Dimensions of type HSB 500x40x40x4,0 Figure B. 10 Dimensions of type HSB 600x40x40x2,0
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Figure B. 11 Dimensions of type HSB 600x40x40x4,0
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Figure B. 12 Dimensions of type 340x182x40x2,0
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Figure B. 13 Dimensions of type 400x123x40x3,0
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Figure B. 14 Dimensions of type 420x222x60x2,0
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Figure B. 15 Dimensions of type 420x102x60x2,0
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Figure B. 18 Dimensions of type 142x93x60x2
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Figure B. 19 Dimensions of type 520x222x60x2,5
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Figure B. 20 Dimensions of Top Vario 240x120x55x2,0 Figure B. 21 Dimensions of Top Vario 280x120x55x2,0
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Figure B. 22 Dimensions of washer for Top Vario
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Figure B. 23 Dimensions of washers for hold-downs
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Figure B. 26 Dimensions of washer for type HB and HSB
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Figure B. 27 Dimensions of type GH HT16 60/340 (drawing with washer 56x50x10)



Page 33 of 65 of European Technical Assessment no. ETA-10/0010, issued on 2022-06-07

s}

[e]

8]
A
X

o

Schweissen
min. 30x3 mm:,

Schwesssnahtbereick

Figure B. 28 Dimensions of type GH HT22 60/440 (drawing with washer 56x50x10)
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Figure B. 29 Dimensions of type GH HT28 60/540 (drawing with washer 56x50x10)
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Figure B. 30 Dimensions of type GH HT30 80/420 (drawing with washer 77x70x20)
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Figure B. 31 Dimensions of type GH HT32 80/520 (drawing with washer 77x70x20)
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Figure B. 32 Dimensions of type GH HT34 80/620 (drawing with washer 77x70x20)
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Figure B. 33 Dimensions of type GH HT28 60/540 Big Hole (with washer 56x50x10)
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Figure B. 34 Dimensions of type GH HT34 80/620 Big hole (with washer 77x70x20x@22 or 77x70x20x326 )



Page 40 of 65 of European Technical Assessment no. ETA-10/0010, issued on 2022-06-07

140
50 20 20 50 3

L0

10
o
T -1 |=»

b

Druckplatte

Lochanzahl
°° 75 Stk.

149
o]
Q
(o]

o o o Weld min
45x3 mm

90

150

384

i 19 83

3841

83

N
NA

140

Figure B. 35 Dimensions of type GH HT36 140/740 (drawing with washer 80x130x40)
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