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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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Il SPECIFIC PART OF THE
EUROPEAN TECHNICAL
ASSESSMENT

1  Technical description of product and
intended use

Technical description of the product

The following bracket types are covered by this
assessment:

SPAX Angle Brackets (SXAB70, SXABR70 (with rib),
SXAB7015, SXABR7015 (with rib), SXAB90,
SXABR90 (with rib), SXAB9015, SXABR9015 (with
rib), SXAB105, SXABR105 (with rib), SXAB10520,
SXABR10520 (with rib))

SPAX Angle Brackets Console (SXABCON120,
SXABCON140, SXABCON160, SXABCON180,
SXABCON200)

SPAX Hold-downs (SXAH90, SXAH110, SXAH130),
SPAX Angle Brackets Nail plate (SXANP20442,

SXANP20444, SXANP20446, SXANP20554,
SXANP20664, SXANP20665, SXANP20666,
SXANP20668, SXANP20886, SXANP20888,
SXANP25446, SXANP25554, SXANP25664,
SXANP25665, SXANP25666, SXANP25668,
SXANP256610, SXANP25886, SXANP25888,

SXANP258810, SXANP2510106, SXANP2510108,
SXANP25101010, SXANP25994, SXANP25646,
SXANP25866, SXANP251066, SXANP25201010)
SPAX Angle Brackets t = 4,0 mm (SXAJ13080,
SXAJ16060, SXAJ16080, SXAJ160100)

SPAX Angle Bracket SXAC10060,

SPAX Angle Bracket SXAF65

see Annex A and B for the full range.

SPAX angle brackets or hold-downs, respectively, are
one-piece non-welded, face-fixed or side-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 (preferably
SPAX Connector nails) according to ETA-20/0527 or
profiled (ringed shank) nails according to EN 14592 or
SPAX Connector screws according to ETA-20/0527
and to concrete or steel members with bolts or metal
anchors.

The angle brackets with a steel plate thickness of

1.5 mm to 4.0 mm are made from:

- pre-galvanized steel S250 GD / Z 275 according to
EN 10346:2009, or steel grade DX 51 D / Z 275
according to EN 10327:2004 with R, > 250 N/mm2,
Rm > 360 N/mmz2 and Asgo > 19% or

- pre-galvanized steel S350 GD / Z 275 according to
EN 10346:2009, with Re > 350 N/mm2, R > 420
N/mm? and Ago > 16% or

- Steel type 1.4571 (Stainless Steel) according to EN
10088:2005 with Re > 240 N/mm2, Rn > 540
N/mmz2, Ago > 40%

Dimensions, hole positions and typical installations are
shown in Annex A and B. SPAX angle brackets 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 connections in load bearing timber structures, such 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 Work Requirements 1 and 4 of the
Regulation shall be fulfilled.

The connection may be with a single angle bracket or
hold-down or with an angle bracket or hold-down on each
side of the fastened member (pair of brackets) (see
Annex B).

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/m?®. 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/m?. For timber or wood-based material with a lower
characteristic density than 350 kg /m3, the load-carrying
capacities shall be reduced by the kqens factor:

0,8
kdens :( pk j
350

Where py is the characteristic density of the timber in
kg/m®,
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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.

The angle brackets 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 quasi-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 Rik, Rask or
Rusx in Tables 1 through 66 (see annex B) are to be
reduced proportionally.

The scope of the angle brackets and hold-downs
regarding resistance to corrosion shall be defined
according to national provisions that apply at the
installation site considering environmental conditions
and in conjunction with the admissible service
conditions according to EN 1995-1-1 and the admissible
corrosivity category as described and defined in EN 1SO
12944-2.

The angle brackets may also be used for connections
between two timber members.

The provisions made in this European Technical
Assessment are based on an assumed intended working
life of the angle brackets and hold-downs 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)

Characteristic load-carrying capacity See Annex B
Stiffness No performance assessed
Ductility in cyclic testing No performance assessed

3.2 Safety in case of fire (BWR2)

Reaction to fire The angle brackets are made from steel classified
as performance class Al in accordance with the
provisions of Commission Delegated Regulation
2016/364 and EC decision 96/603/EC, amended
by EC Decision 2000/605/EC.

3.7 Sustainable use of natural resources (BWR7) No performance assessed
3.8 General aspects related to the performance of The angle brackets have been assessed as having
the product 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, 2 and 3.

Identification See Annex A

*) See additional information in section 3.9 — 3.12.
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3.9 Methods of verification

Safety principles and partial factors

The characteristic load-carrying capacities are based on
the characteristic values of the nail 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 Fgrin
(obtaining the embedment strength of nails subjected to
shear or the withdrawal capacity of the most loaded nail,
respectively) as well as for steel plate failure Frxs. The
design value of the load—carrying capacity is the smaller
value of both load—carrying capacities.

F.. —min I(mod ’FRk,H . |:Rk,S
Rd — )
YMH Y™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.

3.10 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 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.

3.11 Aspects related to the performance of the
product

3.11.1 Corrosion protection in service class 1 and 2.

In accordance with ETAG 015, the angle brackets are

produced from:

- pre-galvanized steel S250 GD / Z 275 according to
EN 10346:2009, or steel grade DX 51 D / Z 275
according to EN 10327:2004 with R > 250 N/mm2,
Rm > 360 N/mm?2 and Ago > 19% or

- pre-galvanized steel S350 GD / Z 275 according to
EN 10346:2009, with Re > 350 N/mm?, R, > 420

N/mm2 and Asgo > 16% or

3.11.2 Corrosion protection in service class 3

In accordance with Eurocode 5 the angle brackets are
made from stainless steel type 1.4571 (Stainless Steel)
according to EN 10088:2005 with Re > 240 N/mm2, R,
> 540 N/mmz2, Ago > 40%

3.12 General aspects related to the use of the product

The angle brackets are manufactured in accordance with
the provisions of this European Technical Assessment
using the manufacturing processes as identified in the
inspection of the plant by the notified inspection body and
laid down in the technical documentation

The nailing pattern used shall be either the maximum or
the minimum pattern as defined in Annex A.

The following provisions apply:

The structural members — the components 1 and 2
shown in the figure on page 54 - to which the brackets
are fixed shall be:

- Restrained against rotation. At a load Fa/Fs, the
component 2 is allowed to be restrained against
rotation by the Angle brackets.

- Strength class C14 or better, see section 11.2 of this
ETA

- Free from wane under the bracket.

- 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.

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

- There are no specific requirements relating to
preparation of the timber members.

The execution of the connection shall be in accordance
with the assessment holder’s technical literature.
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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
Commission, 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.

N /
1 | /
Issued in Copgnhagen on 2020-08-27 by

([ Prostey

\
Thomas Bruun
Managing Director, ETA-Danmark
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Annex A

Product details and definitions

Table A.1 Materials specification

Bracket type

Thickness
(mm)

Steel specification

Coating
specification

Angle Brackets

S250 GD or DX51D or 1.4571

SXAB70/7025/7030 70 x 70 X 55 mm 2,0/25/3,0 Z 275
S250 GD or DX51D or 1.4571
SX_ABR?O /7025 /7030 70 x 70 Xx 55 mm 20125130 or or 7 975
(with rib)
S350 GD
SXAB7015 70 x 70 x 55 mm 15 2275
S350 GD
SXABR7015 70 x 70 x 55 mm (with rib) 15 Z 275
S250 GD or DX51D or 1.4571
SXAB90/ 9025/ 9030 90 x 90 x 65 mm 2,5/3,0 2275
S250 GD or DX51D or 1.4571
SX_ABRQO /9025/9030 90 x 90 x 65 mm 25/30 or or 7 975
(with rib)
S350 GD
SXAB9015/9020 90 x 90 x 65 mm 15/2,0 2275
i S350 GD
2;()ABR9015 /9020 90 x 90 x 65 mm (with 15/2.0 7 975
2 D or DX51D or 1.4571
SXAB105 105 x 105 x 90 mm 3,0 5250 GD or DXS1D or 1.45 7 275
S250 GD or DX51D or 1.4571
SXABR105 105 x 105 x 90 mm (with rib) 3,0 Z 275
S350 GD
SXAB10520/ SXAB10525 105x105x90 2,0/25 Z275
S350 GD
SXABI_?lO&?ZO / SXABR10525 105x105x 90 20/25 7 975
mm (with rib)
Angle Brackets Console
SXABCON120 120 x 54 x 60 x 2,5 mm 2,5
SXABCON140 140 x 54 x 60 x 2,5 mm 2,5
Z 275 or
SXABCON160 160 x 54 x 60 x 2,5 mm 2,5 S350 GD or 1.4571 .
stainless steel
SXABCON180 180 x 54 x 60 x 2,5 mm 2,5
SXABCON200 200 x 54 x 60 x 2,5 mm 25
Hold-downs
SXAH90 90 x 35 x40 x 3,0 mm 3,0
Z 275 or
SXAH110 110 x 35 x 40 x 3,0 mm 3,0 S250 GD or DX51D or 1.4571 -
stainless steel
SXAH130 130 x 35 x 40 x 3,0 mm 3,0




Page 9 of 60 of European Technical Assessment no. ETA-20/0140, issued on 2020-08-27

Continuation of Table A.1 Materials specification

Bracket type Tt}'ﬂ:ﬂf 55 Steel specification sp((a:c(i)gf:l;t?on
Angle Brackets Nail plate

SXANP20442 40 x 40 x 20 x 2,0 mm 2,0

SXANP20444 40 x 40 x 40 x 2,0 mm 2,0

SXANP20446 40 x 40 x 60 x 2,0 mm 2,0

SXANP20554 50 x 50 x 40 x 2,0 mm 2,0

SXANP20664 60 x 60 x 40 x 2,0 mm 2,0

SXANP20665 60 x 60 x 50 x 2,0 mm 2,0

SXANP20666 60 x 60 x 60 x 2,0 mm 2,0

SXANP20668 60 x 60 x 80 x 2,0 mm 2,0

SXANP20886 80 x 80 x 60 x 2,0 mm 2,0

SXANP20888 80 x 80 x 80 x 2,0 mm 2,0

SXANP25446 40x 40x 60x2,5mm 2,5

SXANP25554 50 x 50 x 40 x2,5mm 2,5

SXANP25664 60x 60x 40x2,5mm 2,5

SXANP25665 60x 60x 50x2,5mm 2,5 S250 GD or DX51D or | Z 275 or stainless
SXANP25666 60 x 60 x 60 x 2,5mm 2,5 1.4571 steel
SXANP25668 60 x 60x 80x2,5mm 2,5

SXANP256610 60 x 60 x 100 x 2,5 mm 2,5

SXANP25886 80 x 80x 60x2,5mm 2,5

SXANP25888 80 x 80x 80x2,5mm 2,5

SXANP258810 80 x 80 x 100 x 2,5 mm 2,5

SXANP2510106 100 x 100 x 60 x 2,5 mm 2,5

SXANP2510108 100 x 100 x 80 x 2,5 mm 2,5

SXANP25101010 100 x 100 x 100 x 2,5 mm 2,5

SXANP25994 90 x 90x 40x2,5mm 2,5

SXANP25646 60x 40x 60x2,5mm 2,5

SXANP25866 80 x 60x 60Xx2,5mm 2,5

SXANP251066 100 x 60 x 60 x 2,5 mm 2,5

SXANP25201010 200 x 100 x 100 x 2,5 mm 2,5

Angle Brackets t = 4,0 mm

SXAJ13080 130 x 70 x 80 x 4,0 mm 4,0

SXAJ16060 160 x 80 x 60 x 4,0 mm 4,0

SXAJ16080 160 x 80 x 80 x 4,0 mm 4,0 5220 GD or DX51b Z22fs
SXAJ160100 160 x 80 x100 x 4,0 mm 4,0

Angle Bracket
SXAC10060 100 x 60 x 60 X 2,5 mm 2,5 5250 G?_ZE%XMD or | 2275 gtreztla'”'ess
Angle Bracket
SXAF65 65 x 65 x 90 x 2,0 mm 2.0 S250 GIZ;ZE%XSlD or | Z275 ;)treztlalnless
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Table A.2 Range of sizes

Height (mm) Height (mm) Width (mm)
Bracket type vertical horizontal
min max min max min max

Angle Brackets

SXAB70 70 x 70 x 55 mm 69 71 69 71 54 56
SXABR70 70 x 70 x 55 mm  (with rib) 69 71 69 71 54 56
SXAB7015 70 x 70 x 55 mm 69 71 69 71 54 56
SXABR7015 70 x 70 x 55 mm (with rib) 69 71 69 71 54 56
SXAB90 90 x 90 x 65 mm 89 91 89 91 64 66
SXABR90 90 x 90 x 65 mm (with rib) 89 91 89 91 64 66
SXAB9015 90 x 90 x 65 mm 89 91 89 91 64 66
SXABR9015 90 x 90 x 65 mm (with rib) 89 91 89 91 64 66
SXAB105 105 x 105 x 90 mm 104 106 104 106 89 91
SXABR105 105 x 105 x 90 mm (with rib) 104 106 104 106 89 91
SXAB10520 105x105x90 104 106 104 106 89 91
SXABR10520 105x105x 90 mm (with rib) 104 106 104 106 89 91
Angle Brackets Console
SXABCON120 120 x 54 x 60 x 2,5 mm 119 121 53 55 59 61
SXABCON140 140 x 54 x 60 x 2,5 mm 139 141 53 55 59 61
SXABCON160 160 x 54 x 60 x 2,5 mm 159 161 53 55 59 61
SXABCON180 180 x 54 x 60 x 2,5 mm 179 181 53 55 59 61
SXABCON200 200 x 54 x 60 x 2,5 mm 199 201 53 55 59 61
Hold-downs
SXAH90 90 x 35 x 40 x 3,0 mm 89 91 34 36 39 41
SXAH110 110 x 35 x40 x 3,0 mm 109 111 34 36 39 41

SXAH130 130 x 35 x 40 x 3,0 mm 129 131 34 36 39 41
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Continuation of Table A.2 Range of Sizes

Height (mm) Height (mm) Width (mm)
Bracket type vertical horizontal
min | max min | max min | max
Angle Brackets Nail plate
SXANP20442 40 x 40 x 20 x 2,0 mm 39 41 39 41 19 21
SXANP20444 40 x 40 x 40 x 2,0 mm 39 41 39 41 39 41
SXANP20446 40 x 40 x 60 x 2,0 mm 39 41 39 41 59 61
SXANP20554 50 x 50 x 40 x 2,0 mm 49 51 49 51 39 41
SXANP20664 60 x 60 x 40 x 2,0 mm 59 61 59 61 39 41
SXANP20665 60 x 60 x 50 x 2,0 mm 59 61 59 61 49 51
SXANP20666 60 x 60 x 60 x 2,0 mm 59 61 59 61 59 61
SXANP20668 60 x 60 x 80 x 2,0 mm 59 61 59 61 79 81
SXANP20886 80 x 80 x 60 x 2,0 mm 79 81 79 81 59 61
SXANP20888 80 x 80 x 80 x 2,0 mm 79 81 79 81 79 81
SXANP25446 40 x 40 x 60 x 2,5 mm 39 41 39 41 59 61
SXANP25554 50 x 50 x 40 x 2,5 mm 49 51 49 51 39 41
SXANP25664 60 x 60 x 40 x 2,5 mm 59 61 59 61 39 41
SXANP25665 60 x 60 x 50 x 2,5 mm 59 61 59 61 49 51
SXANP25666 60 x 60 x 60 x 2,5 mm 59 61 59 61 59 61
SXANP25668 60 x 60 x 80 x 2,5 mm 59 61 59 61 79 81
SXANP256610 60 x 60 x 100 x 2,5 mm 59 61 59 61 99 101
SXANP25886 80 x 80 x 60 x 2,5 mm 79 81 79 81 59 61
SXANP25888 80 x 80 x 80 x 2,5 mm 79 81 79 81 79 81
SXANP258810 80 x 80 x 100 x 2,5 mm 79 81 79 81 99 101
SXANP2510106 100 x 100 x 60 x 2,5 mm 99 101 99 101 59 61
SXANP2510108 100 x 100 x 80 x 2,5 mm 99 101 99 101 79 81
SXANP25101010 100 x 100 x 100x 2,5 mm | 99 101 99 101 99 101
SXANP25994 90 x 90 x 40 x 2,5 mm 89 91 89 91 39 41
SXANP25646 60 x 40 x 60 x 2,5 mm 59 61 39 41 59 61
SXANP25866 80 x 60 x 60 x 2,5 mm 79 81 59 61 59 61
SXANP251066 100 x 60 x 60 X 2,5 mm 99 101 59 61 59 61
SXANP25201010 200 x 100 x 100 x 2,5 mm | 199 201 99 101 99 101
Angle Brackets t = 4,0 mm
SXAJ13080 130 x 70 x 80 x 4,0 mm 129 131 69 71 79 81
SXAJ16060 160 x 80 x 60 x 4,0 mm 159 161 79 81 59 61
SXAJ16080 160 x 80 x 80 x 4,0 mm 159 161 79 81 79 81
SXAJ160100 160 x 80 x100 x 4,0 mm 159 161 79 81 99 101
Angle Bracket
SXAC10060 100 x 60 x 60 x 2,5 mm 99 101 59 61 59 61
Angle Bracket
SXAF65 65 x 65 x 90 x 2,0 mm 64 66 64 65 89 91
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Table A.3 Fastener specification

FASTENER Length Min —max | Profiled length Fastener type
SPAX Connector nail according to profiled nails according to
4.0 mm 40mm-—100mm | A 200527 ETA-20/0527
SPAX Connector screw according to .
5.0 mm 40 mm - 70 mm ETA-20/0527 | SCrews according to ETA-20/0527
. . . profiled nails according to
profiled nail 4.0 mm 40 mm — 100 mm min. 0,7 x L EN 14592

Unless otherwise indicated, the load-carrying-capacities in Annex B are calculated based on a connection with
profiled SPAX Connector nails according to ETA-20/0527.

If profiled nails according to EN 14592 shall be used as fasteners, the load-carrying capacity of timber in Annex
B has to be reduced with the reduction factor given in table B.1

In steel-to-timber-connections with steel plates t > 2,0 mm, &4,0 x 40 mm SPAX Connector nails may be
replaced by @5,0 x 40 mm SPAX Connector screws and &4,0 x 60 mm SPAX Connector nails may be replaced
by &5,0 x 70 mm SPAX Connector screws according to ETA-20/0527 without reduction.

The reduction factor has been determined based on the use of profiled nails @4,0 mm in accordance with EN 1995-
1-1:2004 and EN 14592 assuming a thick steel plate when calculating the lateral nail load-carrying-capacity.

The characteristic withdrawal capacity of the nails has to be determined by calculation in accordance with EN
1995-1-1:2004, paragraph 8.3.2 (head pull-through is not relevant):

Faxrk = Faxk X d X tpen

Where:

Faxk Characteristic value of the withdrawal parameter in N/mm?

d Nail diameter in mm

tpen Penetration depth of the profiled shank including the nail point in mm

Based on tests by Versuchsanstalt fur Stahl, Holz und Steine, Karlsruhe Institute of Technology, the characteristic
value of the withdrawal resistance for the threaded nails used in timber with a characteristic density can be assumed
as:

faxk = 6,125 N/mm?2

The shape of the nail directly under the head shall be in the form of a truncated cone with a diameter under the
nail head which exceeds the hole diameter.

BOLTS diameter Correspondent Hole diameter Bolt type
8.0-12.0mm Max. 2 mm. larger than the bolt diameter Bolt according to EN 14592
METAI.‘ ANCHORS Correspondent Hole diameter Anchor type
diameter
8.0-12.0 mm Max. 2 mm. larger than the anchor diameter See specification of the
manufacturer
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Annex B
Characteristic load-carrying capacities

Reduction factor

Table B.1: reduction factor for connections with different fasteners

reduction factor

f

astener type t=1,5 mm t=2,0 mm
SPAX Connector nail @4,0 x 40 mm according to ETA- ) i
20/0527
SPAX Connector screw @5,0 x 40 mm according to ETA- 072 i
20/0527 '
threaded nail @4,0 x 40 mm according to EN 14592 0,76 0,76
SPAX Connector nail @4,0 x 60 mm according to ETA- ) i
20/0527
SPAX Connector screw @5,0 x 70 mm according to ETA- 082 i
20/0527 ’
threaded nail @4,0 x 60 mm according to EN 14592 0,69 0,69
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Angle Brackets timber to timber

Table B.2: Force F1 Column, 2 angle brackets / connection, timber to timber

Rik [KN]
(column)
Bracket type Nail r;]umber Nail number C()S:rgéor Cc?npr;?a\c);[or
v H nails nails
4x40 mm 4x60 mm
Timber | Steel Timber
70x7§§5A5527,% mm 12,3 9,10,14,15,16 1,72** | 0,83 ;
70x7s(;§£5|>3x§,7(§)mm Full nailing Full nailing - 9,7
70X§§g§;ﬂfmm 12,3 12,13,15,16,17,18,19 2,10 0,6 -
Toosesmm | Pl Full aling : 07
90X9§§6A5529% mm 12 14,15,19,20,21,25,26 2,34** 2,46 --
goxgg;@?xz?gmm 12 12,13,16,17,21,22 2,42** 11,2 10,7 *
90X§§)2§3f,155mm 1,2,6 18,19,21,22,24,25,27,28 5,93 0,55 -
9ofgf)§§5§i?;?n i, 12456789 12,13,14,1251,,122,17,18,19, ] 107
105xfo>;§§)i%?o mm 124,56 12'13'142’;?2}152’;7’20’21’ 7,69** | 540 21,3 *
1052?&33}53 mm 1,2,6,7 14,15,16,17,20,21,27,28 4,85** 21,5 15,0 *
10551)8?2%)?(52?8 mm Full nailing Full nailing - 213
10501059020 mm | Full aling Full naling : 150

* Full nailing

** Values are also valid with profiled nails 4,0 x 40 according to EN 14592 and have not to be reduced according to

table B.1
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Table B.3: Force F1 Column, 1 angle bracket / connection, timber to timber

Rik [KN]
(column)
Bracket type Nail r:]umber Nail number CoSnPr@():f[or Cgr}:rf;:(tor
v H nails nails
4x40 mm 4x60 mm
Timber | Steel Timber
70X7255'2§27,% om 123 9,10,14,15,16 0,86** | 0,42
70x78(;§£?x§,7c?mm Full nailing Full nailing - 4,8
70X§§Q§Zf;5mm 123 12,13,15,16,17,18,19 105 | 033
70)?%)?585§1051?nm Full nailing Full nailing - 48
90x9(s))>((6A553,% mm 1,2 14,15,19,20,21,25,26 1,17** 1,23
90x98<;§<'2?x§?5?mm 1,2 12,13,16,17,21,22 1,21** 5,61 53 *
90X§§)2§33155mm 1,2,6 18,19,21,22,24,25,27,28 2,97 0,28
gofgéﬁgszi?slfn . 12456789 12,13,14,1251,,1262,17,18,19, ] 53
105xfo);§§)%<%?o mm 12,456 12'13’142’;?2'4152'27’20’21’ 3,85%* | 2,70 10,6 *
1052?&3;}23 mm 1,2,6,7 14,15,16,17,20,21,27,28 2,43** 10,7 75 *
10551)8?5%&52?8 mm Full nailing Full nailing : 10,6
105§<>1(<)A5?<§§>?25,(2)0mm Full nailing Full nailing - 75

* Full nailing

** Values are also valid with profiled nails 4,0 x 40 according to EN 14592 and have not to be reduced according to

table B.1




Page 16 of 60 of European Technical Assessment no. ETA-20/0140, issued on 2020-08-27

Table B.4: Force F; Purlin, 2 angle brackets / connection, timber to timber

Rik [KN]
(purlin)
Brack Nail number Nail number SPAX Connector | SPAX Connector
racket type v NH nails nails
4x40 mm 4x60 mm
Timber | Steel Timber
SXAB70 s
70x70X55%2,0 mm 1,2,3,45 9,10,14,15,16 1,72 0,83 -
SXABR70 - ..
70X70x55x2,0 mm Full nailing Full nailing 9,7
SXAB7015
70X70xX55x1,5 mm 1,2,3,45,7,8 12,13,15,16,17,18,19 2,10 0,66 -
SXABR7015 - -
70x70x55x1,5 mm Full nailing Full nailing 9,7
SXAB90 s
90x90x65x2,5 mm 1,2,45,7,89,11 14,15,19,20,21,25,26 2,34 2,46 -
90x90x65x2,5 mm 1,2,4,5,6,7,8,9 12,13,16,17,21,22 2,42 11,2 10,7
SXAB9015
90X90X65xL,5 mm 1,2,45,7,8,9,11 18,20,21,22,24,25,27,28 5,93 0,55 -
SXABR9015 - ..
90X90x65% 1.5 mm Full nailing Full nailing 10,7
SXAB105 12456789 12,13,14,15,16,17,20,21,22 7.69%* 5,40 21,3%*
105x105x90x3,0 mm 24,25
SXABR105 124567891011 14 1516,17,2021,2728 | 4,85 | 215 15,0 *
105x105x90x3,0 mm 1
SXAB10520 - ..
105x105x90x2,0 mm Full nailing Full nailing 21,3
SXABR10520 - ..
105x105x90%2,0 mm Full nailing Full nailing 15,0

* Full nailing

** Values are also valid with profiled nails 4,0 x 40 according to EN 14592 and have not to be reduced according to

table B.1
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Table B.5: Force F; Purlin, 1 angle bracket / connection, timber to timber

Rix [KN]
(purlin)
. . SPAX SPAX
Bracket type Nail number Nail number Connector Connector
v N nails nails
4x40 mm 4x60 mm
Timber | Steel Timber
SXABT70 x
70x70x55%2,0 mm 1,2,345 9,10,14,15,16 0,86 0,42 -
SXABR70 - -
70X70x55x2,0 mm Full nailing Full nailing - 4,8
SXAB7015
70x70X55%L.5 mm 1,2,3,4,5,7,8 12,13,15,16,17,18,19 1,05 0,33 -
- - 4,8
SXABR7015 Full nailing Full nailing -
70x70x55x1,5 mm
SXAB90 >
90X90X65x2.5 mm 1,2,4,5,7,8,9,11 14,15,19,20,21,25,26 1,17 1,23 -
SXABR90 s
90X90X65%2,5 mm 12,456,789 12,13,16,17,21,22 1,21 5,61 53 *
SXAB9015
90X90X65xL,5 mm 1,2,45,7,8,9,11 18,20,21,22,24,25,27,28 2,97 0,28 -
SXABR9015 - ..
90x90x65x1 5 mm Full nailing Full nailing - 5,3
SXAB105 12456789 12,13,14,15,16,17,20,21,22 3,85+ 2.70 10,6 *
105x105x90x3,0 mm 24,25
SXABR105 124567891011 1) 151617,20,21,27,28 | 243* | 10,7 75 *
105x105x90x3,0 mm 1
SXAB10520 - -
105x105x90x2,0 mm Full nailing Full nailing - 10,6
SXABR10520 - ..
105x105x90x2,0 mm Full nailing Full nailing - 7,5

* Full nailing

** Values are also valid with profiled nails 4,0 x 40 according to EN 14592 and have not to be reduced according to
table B.1
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Table B.6: Force Fy3, 2 angle brackets / connection, timber to timber

Rosk [KN]
SPAX
i ; PAX Connecto
Nail number Nail number Connector | X
Bracket type \ nails
™ i nails 4x60 mm
4x40 mm
Timber Timber
SXAB70 - _
70x70x55%2,0 mm 12345 9,10,14,15,16 4,66
SXABR70 . ~
70X70x55x2,0 mm Full nailing Full nailing : 10,2
SXAB7015 _
70X70X55xL 5 mm 1234578 12,13,15,16,17,18,19 8,03
SXABRT7015 . ~
70X70X55x1,5 mm Full nailing Full nailing - 10,2
SXAB90 - _
90x90x65x2,5 mm 1,2,45789,11 14,15,19,20,21,25,26 7.29
SXABRY0 - 2on
90x90x65x2,5 mm 1,2456,7.89 12,13,16,17,21,22 7.45
SXAB9015 _
90X90XE5L 5 mm 1,2,457809,11 18,20,21,22,24,25,27,28 8,22
SXABR9015 . -
90x90x65x1,5 mm Full nailing Full nailing . 13,5
SXAB105 L2456789 |1213141516172021,22242| 1 40, Lo
105x105x90x3,0 mm T 5 : :
SXABR105 - -
105)(105)(90)(3,0 mm 1!214155617!8,9110,11 14,15,16,17,20,21,27,28 8,36 20’5
SXAB10520 By -
105x105x90x2,0 mm Full nailing Full nailing . 19.1
SXABR10520 . ~
105x105x90x2,0 mm Full nailing Full nailing - 20,5

* Full nailing

** Values are also valid with profiled nails 4,0 x 40 according to EN 14592 and have not to be reduced according to

table B.1
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Table B.7: Force Fy3, 1 angle bracket / connection, timber to timber

Rosk [KN]
SPAX SPAX
Bracket tvpe Nail number Nail number Connector | Connector
P Y NH nails nails
4x40 mm 4x60 mm
Timber Timber
SXAB70 . _
70x70x55x2,0 mm 12,345 9,10,14,15,16 2,33
SXABR70 N -
70x70x55%2,0 mm Full nailing Full nailing . 5.1
SXAB7015 :
70X70XB5XL5 mm 1,2,3.457.8 12,13,15,16,17,18,19 4,02
SXABR7015 B -
70X70X55x1,5 mm Full nailing Full nailing . 5,1
SXABQ0 . :
90X90X65x2,5 mm 12,45780911 14,15,19,20,21,25,26 3,64
SXABRQ0 - )
90X90x65x2,5 mm 1,2456,7.89 12,13,16,17,21,22 3,72 6,7
SXABQ015 :
90X00XBEXLE mm 1,2,4,57,8,9,11 18,20,21,22,24,25,27,28 411
SXABRQ015 N -
90x90x65x1,5 mm Full nailing Full nailing . 6.7
SXAB105 Loasg7ge  |1213141516172021.00242 o, oc s
105x105x90x3,0 mm e 5 : :
SXABR105 - )
L05X105x00x3.0 mm | 124567891011 14,15,16,17,20,21,27,28 4,18 10,2
SXAB10520 - -
105x105x90x2,0 mm Full nailing Full nailing . 95
SXABR10520 N -
105x105x90x2,0 mm Full nailing Full nailing . 10,2

* Full nailing

** Values are also valid with profiled nails 4,0 x 40 according to EN 14592 and have not to be reduced according to

table B.1
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Table B.8: Basic Force F4,2 angle brackets / connection, timber to timber

Rusx [KN]
SPAX
Nail number Nail number SPAX Cpnnector Connector
Bracket type nails )
Ny NH Ax40 mm nails
4x60 mm
Timber | Steel Timber
SXAB70 o
70X70x55x2.0 mm 1,2,3,4,5 9,10,14,15,16 6,49 3,28
SXABR70 - .-
70X70xX55x2.0 mm Full nailing Full nailing 11,1
SXAB7015
70X70X55x1,5 mm 1,2,3,45,7,8 12,13,15,16,17,18,19 5,99 2,51 -
SXABR7015 - -
70x70x55x1,5 mm Full nailing Full nailing 11,1
SXAB90 o
90X90X65%2,5 mm 1,2,45,789,11 14,15,19,20,21,25,26 6,40 4,35 -
90X90X65X2,5 mm 1,2,45,6,7,8,9 12,13,16,17,21,22 9,42 5,06 11,7
SXAB9015
90X90x65X 1.5 mm 1,2,45,7,8,9,11 18,20,21,22,24,25,27,28 8,44 2,96 -
SXABR9015 - -
90x90x65x1,5 mm Full nailing Full nailing 11,7
12,13,14,15,16,17,20,21
SXAB105 1,2,456,7,89 IS NS ] ggox | 6,06 | 165*
105x105x90x3,0 mm 22,24,25
105x105x90x3,0 mm 1,2,4,5,6,7,8,9,10,11 14,15,16,17,20,21,27,28 12,4 12,8 12,4
SXAB10520 . -
105x105x90x2,0 mm Full nailing Full nailing 16,5
SXABR10520 - -
105x105x90x2.0 mm Full nailing Full nailing 12,4

* Full nailing

** Values are also valid with profiled nails 4,0 x 40 according to EN 14592 and have not to be reduced according to

table B.1
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Angle Brackets timber to concrete

Table B.9: Force F1 Column, 2 angle brackets / connection, timber to concrete; SPAX Connector nails 4,0x40
mm

Nai i R [kN] Bolt

Bracket type ail r::/mber Nail r;:mber (column)
Timber Steel ke Il
7Ox7g§£‘3§27,% mm 123 14 113 | 072 1,20
7OX7SC§(’§SBX§,7(§) mm 1,2 16 7,56 0,43 4,33
707T0x65xL5 123 14 13 | 0% | 120
7057)6?58551?51 ?nm 1,2 16 7,56 0,35 4,33
90x9§>)<(£35§,% mm 1,2 16,17 7,96 6,23 0,61
QOXS?C?;@SBXRZ?E? mm 1,2 20 7,56 0,48 5,31
9040x65xL5 12 1617 56 | 321 | o
9059)&';3552?51 Er_)nm 1,2 20 7,56 0,31 5,31
105)(130);?;;(%?0 mm 12345 18,19 18,9 3,22 0,77
105x81§£<3§x1???) mm | 22232728 12,13 151 | 182 0,63
10551)8?3%)&52?8 mm 12345 18,19 18,9 2,09 0,77
105§<>1(<)A5?<§§>?25,(2)0mm 22,23,21,28 12,13 15,1 19,0 0,63
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Table B.10: Force F; Column, 1 angle bracket / connection, timber to concrete; SPAX Connector nails 4,0x40
mm

Nai i Rui [kN] Bolt

Bracket type ail r;]lj/mber Nail r;]L:imber (column)
Timber Steel ke Il
70X7255A5327,% - 1,2,3 14 5,67 0,36 2,41
7Ox7s(;§(?58x§,7(§) - 12 16 378 | 022 8,67
70x§(>)(>é§>32,155mm 1,2,3 14 5,67 0,29 2,41
. f%)ﬁ?S?(Z?Slfnm 12 16 378 | 0,18 8,67
90x9§§6§5§% mm 1.2 16,17 3,78 3,12 1,21
QOXS(;;QSBXF;?SO mm 1.2 20 3,78 0,24 10,6
9Ox§(>)(>g§>?f,155mm 1,2 16,17 3,78 1,64 1,21
9of§3§§5§?1?§ ?nm 1,2 20 3,78 0,15 10,6
105x180)é§§)§<%?0 mm 12345 18,19 9,45 1,61 1,54
1051050030 mm | 222321.28 1213 756 | o8 | 127
10551%?%%)?38 mm 12345 18,19 9,45 1,04 1,54
105?(?(?5?(501)?25,?)0mm 22,23,27,28 12,13 7,56 9,48 1,27
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Table B.11: Force F; Purlin, 2 angle brackets / connection, timber to concrete; SPAX Connector nails 4,0x40 mm

Rik [KN]

Bracket type Nail r:]L\J/mber Nail r:;:mber (purlin) Bolt

Timber Steel ke ll
70X7§f5A5527,% - 1234578 14 265 | 072 1,20
7Ox$g§(§58x§T(?mm 124567 16 227 | 043 4,33
7Ox%(>g§;f,%5mm 12,3,457.8 14 265 | 059 1,20
70%§5B5§§?51i1m 12,4567 16 27 | 035 4,33
90x9§¥6A552,% - 12,457,89,11 16,17 302 | 623 0,61
90x§5§£§x§?50mm 12,45,6,7,89 20 302 | 048 5,31
90x§§>2§3%5mm 124578911 16,17 302 | 327 0,61
gofgéﬁgﬁ%lim 12,45,6,7,89 20 302 | 031 5,31
105)(18’0);?5;(%?0 - 1,2,34,5,6,7,8 18,19 30,2 3,22 0,77
105)(81)(()22)%)?(52?8mm 123,456,738 18,19 302 | 2,09 0,77
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Table B.12: Force F1 Purlin, 1 angle bracket / connection, timber to concrete; SPAX Connector nails 4,0x40 mm

Nail numb il numb Ruk [kN] Bolt

Bracket type al '::/m er Nai r:;:m e (purlin)
Timber Steel ki Il
70x7§§5A5§27,% mm 1,234,578 14 13,2 0,36 2,41
70x7s(;§£5?x§,7(§) mm 1.24,56,7 16 113 0,22 8,67
T0KTOGBXLS mm 1234578 14 132 | 02 | 2
T0RTONSXLS mm 124567 16 10 | o8 | s
90x9§§6A55§,?3 mm 1,245,789.11 16,17 15,1 3,12 1,21
QOXS(;;@EXZ?E?mm 12,456,789 20 151 0,29 10,6
QOXS())()QE)?S,%Smm 1,2,4,5,7,8,9,11 16,17 15,1 1,64 1,21
soomesasmm | 12456789 20 151 | o015 | 108
105x180)e(3§§)1<%?o mm 1,234,56.78 18,19 15,1 1,61 1,54
W05xA0500@0mm | 28 1213 189 | o8 | 127
10551)8?5%)?(52?8 mm 12345678 18,19 15,1 1,04 1,54
0500000 mm | | 28a7o8 1213 189 | o4 | 127
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Table B.13: Force Fas3, 2 angle brackets / connection

timber to concrete; SPAX Connector nails 4,0x40 mm

105x105x90%2,0 mm

25,27,28

Bracket type Nail number Nail number Raisk [kN] Bolt

Ny Nu
Timber ke L
70x7g>)<<£3527,% mm 1,234,518 14 3,36 0,50
70x7s(;§£58x§,7(?mm 12,4567 16 2,11 0,50
0aoeHAsmm | L23ASTS 14 33 | 080
100T0K55XL5 mm 124567 16 21 | o050
90x9§>)(<6§53,% mm 124578911 16,17 6,88 0,30
90x§(§£§x§?50mm 1.2,456.7.8,9 20 2,10 0,50
90x§§>2§33,155mm 1,2,4,5789,11 16,17 6,88 0,30
90536/;\\?552(,)51 ?nm 12456789 20 2,10 0,50
105x180);§\9%§<03?0 mm 1,23456.7.8 18,19 10,3 0,43
105x81§£<§§x1??,(5) mm 18'19’22%,2217',22%'23’24’ 12,13 12,4 0,32
10551)892%&52?8 mm 1,23456.78 18,19 10,3 0,43
SXABR10520 18,19,20,21,22,23,24, 12,13 124 0.32
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Table B.14: Force Fy3 1 ang

le bracket / connection, timber to concrete; SPAX Connector nails 4,0x40 mm

105x105x90%2,0 mm

25,27,28

Bracket type Nail number Nail number Raisk [kN] Bolt

Nv Ny
Timber ke L
70x7g>)<<£3527,% mm 1,234,518 14 1,68 1,0
70x7s(;§£58x§,7(?mm 12,4567 16 1,05 1,0
70K70x85L5 rm 1234578 14 168 | 10
T0T0K5EXL5 124567 16 105 | 10
90x9§>)(<6§53,% mm 124578911 16,17 3,44 0,60
90x§(§£§x§?50mm 12,456,789 20 1,05 1,0
90x§§>2§33,155mm 1,2,4,5789,11 16,17 3,44 0,60
90536/;\\?552(,)51 ?nm 1.24,56,7.8.9 20 1,05 1,0
105x180);§\9%§<03?0 mm 1,23456.7.8 18,19 5,15 0,86
105x81§£<§§x1??,(5) mm 18'19’22%,2217',22%'23’24’ 12,13 6,21 0,63
10551)892%&52?8 mm 1,23456.78 18,19 5,15 0,86
SXABR10520 18,19,20,21,22,23,24, 12,13 6.21 0.63
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Table B.15: Basic Force F45 2 angle brackets / connection, timber to concrete; SPAX Connector nails 4,0x40 mm

Bracket type Nail Number Bolt number Rasic [kN] Bolt
Nv o

Timber | Steel | kil | kll

70x7§§5@>§27,% mm 12,345,718 14 536 | 239 | 0,75 | 0,14
70X755)((/§\55X|:\;'7(§)mm 1,2,45,6,7 16 6,79 4,00 0,71 | 0,20
70X§())<)2A5§)Z]C.),155mm 1,2,3,45,7,8 14 4,78 2,29 0,80 | 0,12
T0T0KB5XL5 124567 16 | 676 | 437 | 073 | 019
goxggfésg,% mm 1,2,45,7,8,9,11 16,17 7,15 3,37 0,40 | 0,14
90X95(§)<(QSBXF\;,950mm 1,2,4,5,6,7,89 20 6,98 4,48 0,71 | 0,14
90X3())<)2E53)S(3]C_),155mm 1,2,45,7,8,9,11 16,17 5,03 2,71 0,43 | 0,10
902&?5@3?; ?nm 12,456,789 20 706 | 606 | 076 | 0,17
105)(]_80);;?9801.(03?0 mm 1,2,3,4,5,6,7,8 18,19 8,78 6,15 0,40 | 0,08
Josaomenaomn | aates 7| 1213 | 580 | 368 | 045 | 008
105)(81)(()'56;(89]6?(52?8 mm 1,2,3,4,5,6,7,8 18,19 7,33 571 0,42 | 0,06
10;21(@—,3501)?25, %Omm 18'19’2205’,2217’,22%23’24’ 12,13 578 | 27.8 | 045 | 0,07
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Table B.16: Basic Force F4, langle bracket / connection, timber to concrete; SPAX Connector nails 4,0x40 mm

Nail Number Bolt number Rsx [KN] Bolt
Bracket type
Nv Nh
Timber | Steel ke L
SXABR70
70x70x55x2,0 mm 1,2456.7 16 733 | 336 1,0
SXABR7015
70x70x55x1,5 mm 1,2,45,6,7 16 6,92 | 3,63 1,0
SXABRI0
90X90X65x2,5 mm 1,2,4,56,7.8,9 20 834 | 422 1,0
SXABR9015
90x90x65x1,5 mm 1,2,456,7,8,9 20 857 | 454 1,0
SXABR105 18,19,20,21,22,23,24,
105x105x90x3,0 mm 252728 12,13 544 | 329 0,5
SXABR10520 18,19,20,21,22,23,24,
105x105x90x2,0 mm 25,27,28 12,13 544 | 27,8 05

Table B.17: Basic Force Fs, 1angle bracket / connecti

on, timber to concrete; SPAX Connector nails 4,0x40 mm

Nail Number Bolt number Rsx [kN] Bolt
Bracket type
1}V2 Nh
Timber | Steel ki L ke Il
SXABR70
70x70x55x2,0 mm 1.2,456,7 16 197 | 1,19 | 10 | 067
SXABR7015
70x70x55x1,5 mm 12,456, 16 1,79 | 1,16 | 1,0 | 0,72
SXABRY0
90X90X65x2,5 mm 1,2,4,56,7,8,9 20 203 | 1,30 | 10 | 058
SXABR9015
90Xx90x65x1,5 mm 12,456,789 20 169 | 09 | 1,0 | 058
SXABR105 18,19,20,21,22,23,24,
105x105x90x3,0 mm 252728 12,13 1,77 | 473 | 05 | 0,79
SXABR10520 18,19,20,21,22,23,24,
105x105x90x2,0 mm 252728 12,13 162 | 541 | 05 | 078
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Angle Brackets Console

Table B.18: Force F1 Column, 2 angle brackets / connection, Timber to concrete

Nail failure (Ry,rx) per Bolt
Nail [kN]
Nail number Steel failure
Bracket type
nv SPAX SPAX [kN] y
Connector | Connector t
nails nails
4x40 4x60
SXABCON120 120 x 54 x 60 x 2,5 1,2,3,4,6,7 1,89 2,36 0,8 15
SXABCON140 140 x 54 x 60 x 2,5 1,89 2,36 0,8 15
SXABCON160 160 x 54 x 60 x 2,5 1,2,3,4, 1,89 2,36 0,8 15
SXABCON180 180 x 54 x 60 x 2,5 6,7,8,9 1,89 2,36 0,8 15
SXABCON200 200 x 54 x 60 x 2,5 1,89 2,36 0,8 15
Table B.19: Force F1 Column, 1 angle bracket / connection, Timber to concrete
Nail failure (Ryr) per Bolt
Nail [kN]
Nail number Steel failure
Bracket type
nv SPAX SPAX [kN] y
Connector | Connector t
nails nails
4x40 4x60
SXABCON120 120 x 54 x 60 x 2,5 1,2,3,4,6,7 1,89 2,36 0,4 3,0
SXABCON140 140 x 54 x 60 x 2,5 1,89 2,36 0,4 3,0
SXABCON160 160 x 54 x 60 x 2,5 1,2,34, 1,89 2,36 0,4 3,0
SXABCON180 180 x 54 x 60 x 2,5 6,7,8,9 1,89 2,36 0,4 3,0
SXABCON200 200 x 54 x 60 x 2,5 1,89 2,36 0,4 3,0
Table B.20: Force F; Purlin, 2 angle brackets / connection, Timber to concrete
Nail failure (Rvrk) per Bolt
Nail [kN]
Nail number Steel failure
Bracket type
nv SPAX SPAX [kN] y
Connector | Connector t
nails nails
4x40 4x60
SXABCON120
120 x 54 X 60 X 2.5 mm 1,2,3,4,6,7 1,89 2,36 0,8 15
SXABCON140
140 x 54 x 60 x 2,5 mm 1,89 2,36 08 15
SXABCON160
160 x 54 x 60 x 2,5 mm 1,2,3,4, 1,89 2,36 08 15
SXABCON180 6,7,8,9
180 x 54 x 60 x 2,5 mm 1,89 2,36 0.8 15
SXABCON200
200 x 54 x 60 x 2,5 mm 1,89 2,36 0.8 15
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Table B.21: Force F1 Purlin, 1 angle bracket / connection, Timber to concrete

Nail failure (Rvrk) per Bolt
Nail number el Bl Steel
Bracket type failure
v SPAX SPAX [kN] .
Connector | Connector !
nails nails
4x40 4x60
SXABCON120
120 X 54 X 60 X 2,5 mm 1,2,3,4,6,7 1,89 2,36 0,4 3,0
SXABCON140
140 x 54 X 60 X 2,5 mm 1,89 2,36 0.4 3,0
SXABCON160
160 x 54 X 60 X 2,5 mm 1234 1,89 2,36 0.4 3,0
SXABCON180 6,7,8,9
180 X 54 x 60 X 2,5 mm 1,89 2,36 0.4 3,0
SXABCON200
200 x 54 X 60 X 2,5 mm 1,89 2,36 0.4 3,0
Table B.22: Force Fs3, 2 angle brackets / connection, Timber to concrete
Razx [KN] Bolt
Nail number |  Bolt-Nr. SPAX
Bracket type SPAX annector Connector
v NH nails . ke L
x40 nails
4x60
SXABCON120 1,2,3,4,
120 x 54 x 60 x 2,5 mm 6,7,8,9 12 4,58 6,54 0,5
SXABCON140 1,2,3.4,
140 x 54 x 60 X 2,5 mm 6,7,8,9 12 4,17 5,80 0,5
SXABCON160 1,2,3,4,
160 x 54 X 60 X 2,5 mm 6,7,8,9 12 3,80 5,18 0,5
SXABCON180 1,2,34,
180 x 54 X 60 X 2,5 mm 6,7,8.9 12 3,47 4,67 0,5
SXABCON200 1,2,3,4,
200 x 54 X 60 X 2,5 mm 6,7,8,9 12 3,19 4,23 05
Table B.23: Force Fy3, 1 angle bracket / connection, Timber to concrete
Rosk [KN] Bolt
Bracket type Nail number |~ Bolt-Nr. | SPAX Connector [SPAX Connector
nNv NH nails nails ke L
4x40 4x60
SXABCON120 1,2,3,4,
120 x 54 x 60 X 2,5 mm 6,7,8,9 12 2,29 3,27 1,0
SXABCON140 1,2,3.4,
140 x 54 X 60 X 2,5 mm 6,7,8,9 12 2,09 2,90 1,0
SXABCON160 1,2,3,4,
160 x 54 x 60 x 2,5 mm 6,7,8,9 12 1,90 2,59 1,0
SXABCON180 1,2,34,
180 X 54 X 60 X 2,5 mm 6,7,8,9 12 1,74 2,33 1,0
SXABCON200 1,2,3,4,
200 x 54 x 60 X 2,5 mm 6,7,8,9 12 1,59 2,12 1,0
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Hold-downs

Table B.24: Force F; Column, 2 angle brackets / connection, Timber to concrete

Nail failure (Ry,rx) per Bolt
Nail [kN]
Nail number Steel failure
Bracket type
nv SPAX SPAX [kN] y
Connector | Connector t
nails nails
4x40 4x60
SXAH90 90 x 35x 40 x 3,0 mm 1,2,3, 1,89 2,36 1,80 1,2
SXAH110 110 x 35 x 40 x 3,0 mm 1,2,3,45 1,89 2,36 1,80 1,2
SXAH130 130 x 35 x 40 x 3,0 mm 1,2,3,4,5,6,7 1,89 2,36 1,80 1,2
Table B.25: Force F; Column, 1 angle bracket / connection, Timber to concrete
Nail failure (Rvrk) per Bolt
Nail [kN]
Nail number Steel failure
Bracket type
nv SPAX SPAX [kN] y
Connector | Connector t
nails nails
4x40 4x60
SXAH90 90 x 35 x 40 x 3,0 mm 1,2,3, 1,89 2,36 0,90 2,4
SXAH110 110 x 35 x40 x 3,0 mm 1,2,3,45 1,89 2,36 0,90 2,4
SXAH130 130 x 35 x 40 x 3,0 mm 1,2,3,4,5,6,7 1,89 2,36 0,90 2,4
Table B.26: Force F; Purlin, 2 angle brackets / connection, Timber to timber
Nail failure (Ry,rx) per Bolt
Nail [kN]
Nail number Steel failure
Bracket type
nv SPAX SPAX [kN] y
Connector | Connector t
nails nails
4x40 4x60
SXAH90 90 x 35 x 40 x 3,0 mm 1,2,3, 1,89 2,36 1,80 1,2
SXAH110 110 x 35 x 40 x 3,0 mm 1,2,3,45 1,89 2,36 1,80 1,2
SXAH130 130 x 35x 40 x 3,0 mm 1,2,3,4,5,6,7 1,89 2,36 1,80 1,2
Table B.27: Force F1 Purlin, 1 angle bracket / connection, Timber to timber
Nail failure (Rvrk) per Bolt
Nail [kN]
Nail number Steel failure
Bracket type
nv SPAX SPAX [kN] y
Connector | Connector t
nails nails
4x40 4x60
SXAH90 90 x 35 x 40 x 3,0 mm 1,2,3, 1,89 2,36 0,90 2,4
SXAH110 110 x 35 x 40 x 3,0 mm 1,2,3,4,5 1,89 2,36 0,90 2,4
SXAH130 130 x 35 x 40 x 3,0 mm 1,2,3,4,5,6,7 1,89 2,36 0,90 2,4
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Table B.28: Force F23, 2 angle brackets / connection

Rasx [KN]
_ Timber -Concrete Bolt
Bracket type Nail number Bolt-Nr. SPAX SPAX
Nv NH Connector Connector K L
nails nails t
4x40 4x60
SXAH90
90 x 35 x 40 X 3,0 mm 1,2,3,4,5,6,7 8 3,39 513 0,5
SXAH110
110 x 35 x 40 X 3.0 mm 1,2,3,45,6,7,8,9 10 4,45 6,68 0,5
SXAH130
130 X 35 X 40 X 3,0 mm 1125314151617,8,9110,11 12 5,51 8,23 0,5
Table B.29: Force F23, 1 angle bracket / connection
Raszx [KN]
_ Timber -Concrete Bolt
Bracket type Nail number Bolt-Nr. SPAX SPAX
Nv NH Connector Connector K L
nails nails t
4x40 4x60
SXAH90
90 x 35 X 40 X 3,0 mm 1,2,3,4,5,6,7 8 1,70 2,57 1,0
SXAH110
110 x 35 x 40 x 3,0 mm 1,2,3,45,6,7,8,9 10 2,22 3,34 1,0
SXAH130 1,2,3,4,5,6,7,8,9,10,11 12 2,75 4,11 1,0

130 x 35 x 40 x 3,0 mm




Page 33 of 60 of European Technical Assessment no. ETA-20/0140, issued on 2020-08-27

Angle Brackets Nail plate

Table B.30: Force F; Column, 2 angle brackets / connection, Timber to timber; SPAX Connector nails 4,0x40

mm
. . Rik [kN
Bracket type Nail number Nail number (colu[mn])
v AH Timber | Steel
SXANP20442
40 x 40 x 20 x 2,0 mm 101,111
SXANP20444 101,102,
40 X 40 x 40 X 2,0 mm 111,112
SXANP20446 101,102,103,
40 x 40 X 60 X 2,0 mm 111,112,113
SXANP20554 101,102,
50 x 50 x 40 x 2,0 mm 111,112
SXANP20664 101,102,111,112,
60 x 60 x 40 x 2,0 mm 121,122
SXANP20665 101,102,103,
60 x 60 x 50 x 2,0 mm 111,112,121,122,123
SXANP20666 101,102,103,111,112,113,
60 x 60 X 60 X 2,0 mm 121,122,123
SXANP20668 101,102,103,104,111,112,113,114,121,
60 x 60 x 80 x 2,0 mm 122,123,124
SXANP20886 101,102,103,111,112,113,
80 x 80 X 60 X 2,0 mm 31,82,33 121,122,123,131,132.133 468 | 216
SXANP20888 101 + 104, 111 + 114,
80 x 80 X 80 X 2,0 mm 31,32,33,34 121 = 124, 131 + 134 6,24 | 288
SXANP25446 101,102,103,
40 X 40 X 60 X 2,5 mm 111,112,113
SXANP25554 101,102,
50 x 50 x 40 x 2,5 mm 111,112
SXANP25664 101,102,
60 x 60 x 40 x 2,5 mm 111,112,121,122
SXANP25665 101,102,103,
60 x 60 X 50 X 2,5 mm 111,112,121,122,123
SXANP25666 101,102,103,
60 x 60 X 60 X 2,5 mm 111,112,113,121,122,123
SXANP25668 101 = 104, 111 + 114,
60 x 60 x 80 x 2,5 mm 121 + 124
SXANP256610 101 = 105, 111, = 115,
60 x 60 x 100 X 2,5 mm 121 + 125
SXANP25886 101,102,103,111,112,113,
80 x 80 X 60 x 2,5 mm 31,32,33 121,122,123,131,132,133 4,68 3,38
SXANP25888 101 = 104, 111 + 114,
80 x 80 x 80 x 2,5 mm 31,32,33,34 121 + 124, 131 + 134 514 4,50
SXANP258810 101 + 105, 111 + 115,
80 x 80 x 100 X 2,5 mm 31,32,33,34,35 121 + 125, 131 + 135 7,80 5,63
SXANP2510106 31,32,33, 101,102,103,111,112,113121,122,123,| , oq 3.38
100 x 100 x 60 x 2,5 mm 41,4243 131,132,133,141,142,143 : :
SXANP2510108 31,32,33,34, 101 + 104, 111 + 114, 121 + 124, 6.44 450
100 x 100 x 80 x 2,5 mm 41,42,43,44 131 + 134, 141 + 144 : :
SXANP25101010 31,32,33,34,35,41 101 + 105, 111 + 115, 8.05 5 63
100 x 100 x 100 x 2,5 mm 42,43 44,45 121 + 125, 131 + 135,141 + 145 : :
SXANP25994
90 X 90 X 40 X 2.5 mm 31,32 101,102,111,112,121,122,131,132 2,27 1,13
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SXANP25646 101,102,103,
60 x 40 X 60 x 2,5 mm 111,112,113
SXANP25866 101,102,103,111,112,113,
80 x 60 X 60 x 2,5 mm 31,82,33 121,122,123 4,42 3,38
SXANP251066 31,32,33, 101,102,103,111,112,113, 4.4 3.38
100 x 60 x 60 x 2,5 mm 41,4243 121,122,123 : :
31+ 35,41 + 45
SXANP25201010 51+55,61+65 | 101+105, 111+ 115,121 + 125, 8.05 5 63
200 x 100 X 100 x 2,5 mm | 71 + 75, 81 + 85, 131 + 135, 141 + 145 : :
91 +95
Table B.31: Force F; Column, 1 angle bracket / connection, Timber to timber; SPAX Connector nails 4,0x40 mm
. . Rik [kN
Bracket type Nail number Nail number (colu[mn])
v NH Timber | Steel
SXANP20442
40 x 40 x 20 x 2,0 mm 101,111
SXANP20444 101,102,
40 x 40 x 40 x 2,0 mm 111,112
SXANP20446 101,102,103,
40 x 40 x 60 x 2,0 mm 111,112,113
SXANP20554 101,102,
50 x 50 x 40 x 2,0 mm 111,112
SXANP20664 101,102,
60 x 60 X 40 X 2,0 mm 111,112,
: 121,122
SXANP20665 101,102,103,
60 x 60 X 50 x 2,0 mm 111,112,121,122,123
SXANP20666 101,102,103,111,112,113,
60 x 60 X 60 X 2,0 mm 121,122,123
SXANP20668 101,102,103,104,111,112,113,114,121,
60 x 60 x 80 X 2,0 mm 122,123,124
SXANP20886 101,102,103,111,112,113,
80 x 80 X 60 X 2,0 mm 31,82,33 121122 123,131,132 133 2,34 | 108
SXANP20888 101 + 104, 111 + 114,
80 x 80 X 80 X 2,0 mm 31,32,33,34 121 = 124, 131 + 134 312 | 144
SXANP25446 101,102,103,
40 X 40 X 60 X 2,5 mm 111,112,113
SXANP25554 101,102,
50 X 50 x 40 X 2,5 mm 111,112
SXANP25664 101,102,
60 x 60 x 40 X 2,5 mm 111,112,121,122
SXANP25665 101,102,103,
60 x 60 x 50 X 2,5 mm 111,112,121,122,123
SXANP25666 101,102,103,
60 x 60 X 60 X 2,5 mm 111,112,113,121,122,123
SXANP25668 101 + 104, 111 + 114,
60 x 60 X 80 x 2,5 mm 121 + 124
SXANP256610 101 + 105, 111, + 115,
60 x 60 x 100 X 2,5 mm 121 + 125
SXANP25886 101,102,103,111,112,113,
80 x 80 X 60 X 2,5 mm 31,82,33 121,122,123,131,132,133 2,34 1,69
SXANP25888 101 + 104, 111 + 114,
80 x 80 x 80 x 2,5 mm 31,32,33,34 121 + 124, 131 + 134 2,57 2,25
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SXANP258810

101 + 105, 111 + 115,

80 x 80 x 100 x 2,5 mm 31,32,33,34,35 121 =125, 131 =135 3,90 2,81
SXANP2510106 31,32,33, 101,102,103,111,112,113,
100 x 100 X 60 X 2.5 mm 41.42 43 121,122,123,131,132,133, 2,42 1,69
! T 141,142,143
SXANP2510108 31,32,33,34, 101 =104, 111 = 114, 121 + 124, 131 399 2 95
100 x 100 x 80 x 2,5 mm 41,42 43,44 + 134,141 + 144 ! '
SXANP25101010 31,32,33,34,35,41| 101 =105, 111 = 115,121 =125, 403 281
100 x 100 x 100 x 2,5 mm 42,43,44,45 131 + 135, 141 + 145 ! '
SXANP25994 101,102,111,112,
90 x 90 X 40 X 2,5 mm 31,32 121,122.131,132 113 1 0,56
SXANP25646 101,102,103,
60 x 40 X 60 X 2,5 mm 111,112,113
SXANP25866 101,102,103,111,112,113,
80 x 60 X 60 X 2,5 mm 31,32,33 121,122,123 221 | 169
SXANP251066 31,32,33, 101,102,103,111,112,113, 591 169
100 x 60 x 60 x 2,5 mm 41,42,43 121,122,123 ' '
31+35,41+45 . .
SXANPS0L0L  |51-5561-65,| 017105111115 R
200 x 100 x 100 x 2,5 mm 71+ 75, 81 + 85, ' ' ' ' ' '
. 141 + 145
91 +95
Table B.32: Force F; Purlin, 2 angle brackets / connection, Timber to timber; SPAX Connector nails 4,0x40 mm
. . Rik [kN]
Bracket type Nail r:]umber Nail r:]umber (column)
v H Timber | Steel
SXANP20442
40 x 40 X 20 X 2,0 mm 11 101,111 1,29 0,72
SXANP20444 101,102,
40 x 40 x 40 x 2,0 mm 1112 111,112 2,57 1,44
SXANP20446 101,102,103,
40 x 40 x 60 x 2,0 mm 111213 111,112,113 3,86 2,16
SXANP20554 101,102,
50 x50 x 40 x 2,0 mm 1112 111,112 2,00 0.72
SXANP20664 11,12, 101,102,111,112, 295 144
60 x 60 x 40 x 2,0 mm 21,22 121,122 ! '
SXANP20665 11,12, 101,102,103, 449 168
60 x 60 x 50 x 2,0 mm 21,22,23 111,112,121,122,123 ! '
SXANP20666 11,12,13, 101,102,103,111,112,113, 449 216
60 x 60 x 60 x 2,0 mm 21,22,23 121,122,123 ' '
SXANP20668 11,12,13,14, 101,102,103,104,111,112,113,114,121, 5 89 288
60 x 60 x 80 x 2,0 mm 21,22,23,24 122,123,124 ' '
SXANP20886 ;ig;g 101,102,103,111,112,113, ses | 216
80 x 80 x 60 x 2,0 mm 31’ 32’ 33’ 121,122,123,131,132,133 ' '
SXANP20888 11 + 14, 21 + 24, |101,102,103,104,111,112,113,114,121, 6.24 5 88
80 x 80 x 80 x 2,0 mm 31+34 122,123,124,131,132,133,134 ' '
SXANP25446 101,102,103,
40 x 40 x 60 X 2,5 mm 111213 111,112,113 3,86 3,38
SXANP25554 101,102,
50 x50 x 40 x 2,5 mm 1112 111,112 2,00 113
SXANP25664 11,12, 101,102, 295 2 95
60 x 60 x 40 x 2,5 mm 21,22 111,112,121,122 ' '
SXANP25665 11,12, 101,102,103, 442 263
60 x 60 x 50 X 2,5 mm 21,22,23 111,112,121,122,123 ' '
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SXANP25666

11,1213,

101,102,103,

60 X 60 X 60 X 2,5 mm 21,2223 111,112,113,121,122,123 442 | 338
SXANP25668 11,12,13.14, 101,102,103.104, N
60 X 60 X 80 X 2,5 mm 21,22,23,24 111,112,113,114,121,122,123,124 ! :
SXANP256610 11,12,13,14.15 21 101,102,103,104,105,
60 x 60 X 100 X 2,5 mm 22232425 111,112,113,114,115, 7,36 | 563
: 160125,24, 121,122,123,124.125
SXANP25886 ;i;g;g 101,102,103,111,112,113, ses | 338
80 X 80 X 60 X 2,5 mm 122120, 121,122,123,131,132,133 : :
31,32,33
SXANP25888 ;;g;g;i 101,102,108,104,111,112,113,114,121, ., | , 50
80 x 80 X 80 X 2,5 mm 1£2,29,24, 122.123.124.131,132,133,134 ! :
31,32,33,34
11+ 15, _ .
SXANP258810 51 ot 101 = 105, 111 + 115, o
80 x 80 x 100 x 2,5 mm 31 R 35; 121 + 125, 131 + 135, ' '
11,1213,
SXANP2510106 21,2223, 101,102,103,111,112,113,
121,122,123,131,132,133, 483 | 3,38
100 x 100 X 60 X 2,5 mm 31,32,33, VERYEES
41,4243 142,
11121314
12004 1101102,103,104,111,112,113,114,121
SXANP2510108 21222324, 102,105,108,12, 112,119, 114, 124,
100 % 100 X 80 % 2.5 mm 1323334 122,123,124,131,413331433,134,141,142, 6,44 | 450
41.42.43 44 !
SXANP25101010 11+ 15, 21+ 25, igi i igg i,l& i gg 605 | 563
100X 100X 100 X 2,5 mm | 31 = 35, 41 + 45 T 189, ol = 139, : :
141 + 145
11,12,
SXANP25994 2129 101,102,111,112, o7 | 113
90 x 90 X 40 X 2,5 mm e 121,122.131,132 ! :
SXANP25646 11,1213, 101,102,103, 285 | 338
60 X 40 X 60 X 2,5 mm 21,2223 111,112,113 : :
SXANP25866 ;i%g;g 101,102,103,111,112,113, sso | 338
80 X 60 X 60 X 2,5 mm 313293 121,122,123
11,1213,
SXANP251066 212223, 101,102,103,111,112,113, sso | 338
100 X 60 X 60 X 2,5 mm 31,32,33, 121,122,123 ' '
41,4243
11+ 15, 21+ 25
31+ 35,41 + 45 101 + 105, 111 + 115,
200 iﬁﬁg‘fi%%ojglg  |51+5561+65 121 = 125, 131 + 135, 805 | 563
! 71+ 75,81 + 85, 141 + 145

91 +95
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Table B.33: Force F; Purlin, 1 angle bracket / connection, Timber to timber; SPAX Connector nails 4,0x40 mm

. . Rik [KN]
Bracket type Nail r;umber Nail r;]umber (column)
v H Timber | Steel
SXANP20442
40 X 40 X 20 X 2,0 mm 11 101,111 0,64 0,36
SXANP20444 101,102,
40 x 40 x 40 x 2,0 mm 1112 111,112 1,29 0.72
SXANP20446 101,102,103,
40 x 40 x 60 x 2,0 mm 11,12,13 111,112,113 1,93 1,08
SXANP20554 101,102,
50 x 50 x 40 x 2,0 mm 1112 111,112 1,00 0,36
SXANP20664 11,12, 1(1)1122 147 0.7
60 x 60 X 40 x 2,0 mm 21,22 121122
SXANP20665 11,12, 101,102,103, 591 084
60 x 60 x 50 X 2,0 mm 21,22,23 111,112,121,122,123 ' '
SXANP20666 11,12,13, 101,102,103,111,112,113, 591 108
60 x 60 x 60 X 2,0 mm 21,22,23 121,122,123 ' '
SXANP20668 11,12,13,14, (101,102,103,104,111,112,113,114,121, 295 144
60 x 60 x 80 X 2,0 mm 21,22,23,24 122,123,124 ' '
SXANP20886 ;i;g%g 101,102,103,111,112,113, 234 108
80 x 80 x 60 X 2,0 mm L. 121,122,123,131,132,133 ' '
31,32,33
SXANP20888 ;i;g;g;i 101,102,103,104,111,112,113,114,121, 312 144
80 x 80 x 80 x 2,0 mm AL 122,123,124,131,132,133,134 ' '
31,32,33,34
SXANP25446 101,102,103,
40 x 40 x 60 x 2,5 mm 11,12,13 111,112,113 1,93 1,69
SXANP25554 101,102,
50 x 50 x 40 x 2,5 mm 11,12 111,112 1,00 0,56
SXANP25664 11,12, 101,102, 147 113
60 x 60 x 40 x 2,5 mm 21,22 111,112,121,122 ! '
SXANP25665 11,12, 101,102,103, 291 131
60 x 60 x 50 X 2,5 mm 21,22,23 111,112,121,122,123 ! '
SXANP25666 11,12,13, 101,102,103, 291 169
60 x 60 x 60 X 2,5 mm 21,22,23 111,112,113,121,122,123 ! '
SXANP25668 11,12,13,14, 101,102,103,104, 595 5 95
60 x 60 x 80 X 2,5 mm 21,22,23,24 111,112,113,114,121,122,123,124 ! '
SXANP256610 11,12,13,14,15,21 101,102,103,104,105,
60 x 60 x 100 x 2,5 mm 22,23,24,25 111,112,113,114,115, 3,68 2,81
' EEESET 121,122,123,124,125
SXANP25886 ;i%g;g 101,102,103,111,112,113, 534 169
80 x 80 x 60 x 2,5 mm L. 121,122,123,131,132,133 ! '
31,32,33
SXANP25888 ;1%3;3;3 101,102,103,104,111,112,113,114,121, 557 2 95
80 x 80 x 80 x 2,5 mm UL 122,123,124,131,132,133,134 ! '
31,32,33,34
11 + 15, . .
SXANP258810 21+ o5 101 + 105, 111 + 115, 3.90 581
80 x 80 x 100 x 2,5 mm 31 R 35’ 121 + 125, 131 + 135 ' '
11,12,13,
SXANP2510106 212223 101,102,103,111,112,113,
121,122,123,131,132,133, 2,42 1,69
100 x 100 x 60 x 2,5 mm 31,32,33,
41.42 43 141,142,143




Page 38 of 60 of European Technical Assessment no. ETA-20/0140, issued on 2020-08-27

11,12,13,14
PUR 101,102,103,104,111,112,113,114,121
SXANP2510108 21,22,23,24, o o Ao o A
100 x 100 x 80 X 2,5 mm 31.32.33.34 122,123,124,13&133%21433,134,141,142, 3,22 2,25
41,42,43,44 '
SXANP25101010 11+ 15, 21+ 25, igi i igg i,ﬁ i gg 203 | 281
100 x 100 x 100 x 25 mm | 31+ 35,41 + 45 e T TS ’ !
141 + 145
SXANP25994 11,12, 21,22, 101,102,111,112, 113 056
90 x90 x40 x 2,5mm 31,32 121,122,131,132 ' '
SXANP25646 11,12,13, 101,102,103, 193 169
60 x 40 x 60 x 2,5 mm 21,22,23 111,112,113 ' '
SXANP25866 ;i;g;g 101,102,103,111,112,113, 201 | 160
80 x 60 x 60 x 2,5 mm 31,3233 121,122,123
11,12,13,
SXANP251066 21,22,23, 101,102,103,111,112,113, 291 169
100 x 60 x 60 x 2,5 0Omm 31,32,33, 121,122,123 ' '
41,42,43
11 + 15, 21+ 25,
31+35,41+45 101 + 105, 111 + 115,
200 i)i'g\(l)\l)fi%%ojglgmm 51 + 55, 61 + 65, 121 + 125, 131 + 135, 4,03 2,81
' 71 =75, 81 + 85, 141 + 145
91 +95
Table B.34: Force Fys3, 2 angle brackets / connection; SPAX Connector nails 4,0x40 mm
Bracket type Nail number Nail number Rz/§,k [kN]
nv NH Timber
SXANP20442
40 x 40 x 20 X 2,0 mm 11 101,111 -
SXANP20444 101,102,
40 x 40 x 40 x 2,0 mm 1112 111,112 3,80
SXANP20446 101,102,103,
40 x 40 x 60 x 2,0 mm 11,1213 111,112,113 7,18
SXANP20554 101,102,
50 x50 x40 x 2,0 mm 1112 111,112 2,94
SXANP20664 11,12, i?iﬂg 514
60 x 60 x 40 x 2,0 mm 21,22 121122
SXANP20665 11,12, 101,102,103, 735
60 x 60 x 50 x 2,0 mm 21,22,23 111,112,121,122,123 '
SXANP20666 11,12,13, 101,102,103,111,112,113, 945
60 x 60 x 60 x 2,0 mm 21,22,23 121,122,123 '
SXANP20668 11,12,13,14, 101,102,103,104,111,112,113,114,121, 14 88
60 x 60 x 80 x 2,0 mm 21,22,23,24 122,123,124 '
SXANP20886 ;1;3;2 101,102,103,111,112,113, 11.90
80 x 80 x 60 x2,0mm YA an 121,122,123,131,132,133 '
31,32,33
SXANP20888 ;i;g;g;i 101,102,103,104,111,112,113,114,121, 1822
80 x 80 x 80 x 2,0mm 31323334 122,123,124,131,132,133,134
SXANP25446 101,102,103,
40 x 40 x 60 X 2,5 mm 111213 111,112,113 7,18
SXANP25554 101,102,
50 x50 x40 x 2,5 mm 1112 111,112 2,94
SXANP25664 11,12, 101,102, 514
60 x 60 x 40 x 2,5 mm 21,22 111,112,121,122 '
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SXANP25665

11,12,

101,102,103,

60 X 60 X 50 X 2,5 mm 21,2223 111,112,121,122,123 735
SXANP25666 11,12,13, 101,102,103, 0.45
60 x 60 X 60 X 2,5 mm 21,22,23 111,112,113,121,122,123 :
SXANP25668 11,12,13 14, 101,102,103,104, 1488
60 x 60 X 80 X 2,5 mm 21222324 | 111,112113,114,121,122,123,124 '
SXANP256610 11,12,13,14,15,21 101,102,103,104,105,
60 x 60 x 100 X 2,5 mm 22,23,24,25 111,112,113,114, 115, 21,30
: 1EEE0E8, 121,122,123,124,125
SXANP25886 ;i;g%g 101,102,103,111,112,113, 11,90
80 x 80 X 60 X 2,5 mm £5e0 121,122,123,131,132,133 :
31,32,33
SXANP25888 ;g;g;‘ 101,102103,104,111,112,113,114,121,| . o
80 x 80 x 80 x 2,5 mm 31323334 122,123,124,131,132,133,134
101,102,103,104,105,
SXANP258810 121é122é123211§51§’f§ 111,112,113,114,115, 25 73
80X 80X 100x25mm [ Sl 121,122,123,124,125, :
199,9%, 131,132,133,134,135
11,12,13,
SXANP2510106 212223 101,102,103,111,112,113,
121,122,123,131,132,133, 14,41
100 x 100 X 60 X 2,5 mm 31,32,33, VERYoES
41,4243 A4
11,12,13,14
2o 1101,102,103,104,111,112,113,114,121
SXANP2510108 21,22,23,24, eSO e S e
100 % 100 X 80 X 2.5 mm 1323334 122,123,124,131,4133111433,134,141,142, 21,50
41,42,43,44 ’
SXANP25101010 11+ 15, 21+ 25, 121 i igg ﬁ i Eg 29 80
100 x 100 x 100 x 25 mm | 31+ 35, 41 + 45 T2 Lon T L0, :
141 + 145
11,12,
SXANP25994 2129 101,102,111,112, 5 10
90 x 90 x 40 X 2,5 mm P 121,122,131,132 !
SXANP25646 11,12,13, 101,102,103, 8 62
60 x 40 X 60 X 2,5 mm 21,22,23 111,112,113 '
SXANP25866 ;i%g;g 101,102,103,111,112,113, 10.85
80 x 60 X 60 X 2,5 mm 313233 121,122,123
11,12,13,
SXANP251066 21,22,23, 101,102,103,111,112,113, 1971
100 x 60 X 60 X 2,5 mm 31,32,33, 121,122,123 :
41,42,43
11+ 15, 21= 25,
31+ 35,41+ 45 101 + 105, 111 + 115,
zoosﬁ'gg'ffgg?(lgéomm 51 + 55, 61 + 65, 121 + 125, 131 + 135, 35,27
! 71+ 75,81 = 85, 141 + 145

91 +95
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Table B.35: Force F2s3, 1 angle bracket / connection; SPAX Connector nails 4,0x40 mm

Nail number Nail number Razx [KN]
Bracket type Ny Ny Timber
SXANP20442
40 x 40 x 20 x 2,0 mm 11 101,111
SXANP20444
40 x 40 X 40 X 2,0 mm 11,12 101,102,111,112 1,90
SXANP20446
40 x 40 X 60 X 2,0 mm 11,12,13 101,102,103,111,112,113 3,59
SXANP20554
50 x 50 x 40 X 2,0 mm 11,12 101,102,111,112 1,47
SXANP20664
60 X 60 x 40 X 2,0 mm 11,12,21,22 101,102,111,112,121,122 2,57
SXANP20665 11,12, 101,102,103, 368
60 x 60 x 50 x 2,0 mm 21,22,23 111,112,121,122,123 '
SXANP20666 11,12,13, 101,102,103,111,112,113, 472
60 x 60 x 60 x 2,0 mm 21,22,23 121,122,123 '
SXANP20668 11,12,13,14, 101,102,103,104,111,112,113,114,121, 7 44
60 x 60 x 80 x 2,0 mm 21,22,23,24 122,123,124 '
SXANP20886 11,12,13,21,22, 101,102,103,111,112,113, 595
80 x 80 x 60 x 2,0 mm 23,31,32,33 121,122,123,131,132,133 '
SXANP20888 ;i;g;g;i 101,102,103,104,111,112,113,114,121, 911
80 x 80 x 80 x 2,0 mm 31.32.33.34 122,123,124,131,132,133,134
SXANP25446 101,102,103,
40 x 40 x 60 X 2,5 mm 11,1213 111,112,113 3,59
SXANP25554 101,102,
50 x 50 x 40 x 2,5 mm 1112 111,112 1,47
SXANP25664 11,12, 101,102, 257
60 x 60 x 40 x 2,5 mm 21,22 111,112,121,122 '
SXANP25665 11,12, 101,102,103, 368
60 x 60 x 50 x 2,5 mm 21,22,23 111,112,121,122,123 '
SXANP25666 11,12,13, 101,102,103, 473
60 x 60 x 60 x 2,5 mm 21,22,23 111,112,113,121,122,123 '
SXANP25668 11,12,13,14, 101,102,103,104, 744
60 x 60 x 80 x 2,5 mm 21,22,23,24 111,112,113,114,121,122,123,124 '
SXANP256610 11,12,13,14,15, 101,102,103,104,105,
60 x 60 x 100 x 2,5 mm 21,22,23,24,25 111,112,113,114,115, 10,65
' e 121,122,123,124,125
SXANP25886 11,12,13,21,22, 101,102,103,111,112,113, 595
80 x 80 x 60 x 2,5 mm 23,31,32,33 121,122,123,131,132,133 !
SXANP25888 %ig;g;i 101,102,103,104,111,112,113,114,121, 768
80 x 80 x 80 x 2,5 mm 313233 34 122,123,124,131,132,133,134
SXANP258810 11 =15, 21+ 25, 101 =105, 111 = 115, 12 87
80 x 80 x 100 x 2,5 mm 31+35 121 + 125, 131 = 135, '
11,12,13,21,22, 101,102,103,111,112,113,
100 i)iﬁ‘é\lféglféogmm 23,31,32,33, 121,122,123,131,132,133, 7,20
’ 41,42,43 141,142,143
101,102,103,104,111,112,113,114,121
SXANP2510108 11 + 14, 21+ 24, ' ' ' ' ' ' ' ' '
100 x 100 x 80 X 2,5 mm 31+ 34 41 + 44 122,123,124,13:1L;1133i,41433,134,141,142, 10,75
SXANP25101010 11 =15, 21+ 25, | 101 + 105, 111 =115, 121 + 125, 131 1491
100 x 100 x 100 x 2,5 mm 31+ 35,41 45 + 135, 141 =~ 145 '
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SXANP25994 %1;3 101,102,111,112, 255
90 x 90 x 40 x 2,5 mm 31’ 32’ 121,122,131,132 '
SXANP25646 11,12,13, 101,102,103, 431
60 x 40 x 60 x 2,5 mm 21,22,23 111,112,113 '
SXANP25866 ;i;g%g 101,102,103,111,112,113, 543
80 x 60 x 60 x 2,5 mm 31.32 33 121,122,123
SXANP251066 1;3}%11%222322 101,102,103,111,112,113, 6.35
100 x 60 x 60 x 2,5 mm 414243 121,122,123
11 + 15, 21+ 25,
31+35,41+45 101 + 105, 111 + 115,
Zooi)ia)Nfog(z)ilglsomm 51 + 55, 61 + 65, 121 + 125, 131 + 135, 17,63
' 71 +75, 81 + 85, 141 + 145
91 +95
Table B.36: Basic Force F4s, 2 angle brackets / connection; SPAX Connector nails 4,0x40 mm
. . Rassk [KN]
Bracket type Nail r:]umber Nail r:]umber (column)
v : Timber| Steel
SXANP20442
40 x 40 X 20 X 2,0 mm 11 101,111 3,28 0,80
SXANP20444 101,102,
40 x 40 x 40 x 2,0 mm 11,12 111,112 3,28 | 1,60
SXANP20446 101,102,103,
40 x 40 x 60 X 2,0 mm 11,1213 111,112,113 984 | 2,40
SXANP20554 101,102,
50 x 50 x 40 x 2,0 mm 11,12 111,112 7,29 | 1,86
SXANP20664
60 X 60 X 40 X 2,0 mm 11,12,21,22 101,102,111,112,121,122 5,19 1,81
SXANP20665 11,12, 101,102,103, 585 | 209
60 x 60 x 50 x 2,0 mm 21,22,23 111,112,121,122,123 ’ ’
SXANP20666 11,12,13, 101,102,103,111,112,113, 779 | 272
60 x 60 x 60 x 2,0 mm 21,22,23 121,122,123 ’ ’
SXANP20668 11,12,13,14, ]101,102,103,104,111,112,113,114,121, 1039 | 363
60 x 60 x 80 x 2,0 mm 21,22,23,24 122,123,124 ’ ’
SXANP20886 11,12,13,21,22, 101,102,103,111,112,113, 820 | 280
80 x 80 x 60 x 2,0 mm 23,31,32,33 121,122,123,131,132,133 ’ ’
SXANP20888 %i;g;géi 101,102,103,104,111,112,113,114,121, 1152 | 369
80 x 80 x 80 x 2,0 mm o o an 122,123,124,131,132,133,134 ’ ’
31,32,33,34
SXANP25446 101,102,103,
40 x 40 x 60 X 2,5 mm 11,1213 111,112,113 9,09 3,10
SXANP25554 101,102,
50 x50 x40 x 2,5 mm 1112 111,112 7,61 2,23
SXANP25664 11,12, 101,102, 519 | 181
60 x 60 x 40 x 2,5 mm 21,22 111,112,121,122 ' ’
SXANP25665 11,12, 101,102,103, 548 | 253
60 x 60 x 50 X 2,5 mm 21,22,23 111,112,121,122,123 ’ ’
SXANP25666 11,12,13, 101,102,103, 217 | 329
60 x 60 x 60 x 2,5 mm 21,22,23 111,112,113,121,122,123 ’ ’
SXANP25668 11,12,13,14, 101,102,103,104, 956 | 439
60 x 60 x 80 x 2,5 mm 21,22,23,24 111,112,113,114,121,122,123,124 ' '
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101,102,103,104,105,

50 ng(()AX'\'l%%‘r’fglg - 11’1222’1235’121’12%’21 111,112,113,114,115, 12,44 | 567
' 1EEE0E8, 121,122,123,124,125
SXANP25886 ;i;g%g 101,102,103,111,112,113, 47 | 353
80 x 80 X 60 X 2,5 mm S 121,122,123,131,132,133 : !
31,32,33
SXANP25888 ;i;g;g;i 101,102,103,104,111,112,113,114,121, ;1 1o | 4 ¢
80 x 80 x 80 x 2,5 mm 1EEL0, 122,123,124,131,132,133,134 ! !
31,32,33,34
101,102,103,104,105,
SXANP258810 121;22;23211;51;’12; 111,112,113,114,115, 1368 | 508
80X 80X 100x25mm oSl 121,122,123,124,125, ! !
199,9%, 131,132,133,134,135
11,12,13,
SXANP2510106 21,22,23, 101,102,108,111,112,113,
121,122,123,131,132,133, 31,76 | 3,58
100 x 100 X 60 X 2,5 mm 31,32,33, VERYoES
41,4243 A4
11,12,13,14
2o 3%1101,102,103,104,111,112,113,114,121
SXANP2510108 21,22,23,24, eSO Lo S e
100 % 100 X 80 X 2.5 mm 1323334 122,123,124,13313331433,134,141,142, 11,79 | 4,77
41,42,43,44 !
SXANP25101010 11+ 15, 21+ 25, igi i igg ii i ﬂg g0 | 746
100x 100 x 100 x 25 mm | 31+ 35, 41 + 45 T2 Lol T L00, ! !
141 + 145
SXANP25994 11,12, 21,22, 101,102,111,112, 664 | 240
90 x 90 X 40 X 2,5 mm 31,32 121,122,131,132 : !
SXANP25646 11,12,13, 101,102,103, 605 | 300
60 x 40 X 60 X 2,5 mm 21,22,23 111,112,113 : !
SXANP25866 ;i%g;g 101,102,103,111,112,113, a7 | 263
80 x 60 x 60 x 2,5 mm 31,3233 121,122,123
11,12,13,
SXANP251066 21,22,23, 101,102,103,111,112,113, 826 | 367
100 x 60 x 60 X 2,5 mm 31,32,33, 121,122,123 : !
41,42,43
11+ 15, 21+ 25,
31+ 35,41+ 45 101 = 105, 111 + 115,
200 i)iﬁ(')\')legéojglé’ o |51+55,61+65 121 + 125, 131 + 135, 14,80 | 7,46
! 71+ 75,81 = 85, 141 + 145

91 +95
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Angle Brackets t = 4,0 mm

Table B.37: Force F1 Column, 2 angle brackets / connection, Timber to timber

_ ] Rik [KN]
Bracket type Nail r:]umber Nail r:]umber (column)
v ) Timber | Steel
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
SXAJ13080
130 x 70 x 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 5,65 8,57
SXAJ16060
160 x 80 X 60 X 4.0 mm 1,2,3,4,5,6 9,10,11,12,13,14 7,80 15,0
SXAJ16080
160 x 80 x 80 X 4,0 mm 1,2,3,4,5,6,7,8 12,13,14,15,16,17,18,19,20 6,24 8,00
SXAJ160100

160 x 80 x 100 x 4,0 mm 1,2,3,45,6,7,89 13,14,15,16,17,18,19,20,21,22,23 6,24 12,0

Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm

SXAJ13080

130 x 70 x 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 9,42 8,57

SXAJ16060

160 x 80 x 60 X 4,0 mm 1,2,3,45,6 9,10,11,12,13,14 13,00 15,0

SXAJ16080

160 x 80 x 80 X 4,0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 10,40 8,00

SXAJ160100

160 x 80 x 100 x 4,0 mm 1,2,3,45,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 10,40 12,0

Table B.38: Force F1 Column, 1 angle bracket / connection, Timber to timber

_ . Rik [KN]
Bracket type Nail r:]umber Nail r;]umber (column)
v i Timber | Steel
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
SXAJ13080
130 x 70 X 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 2,82 4,29
SXAJ16060
160 x 80 X 60 X 4,0 mm 1,2,3,4,5,6 9,10,11,12,13,14 3,90 7,50
SXAJ16080
160 x 80 X 80 X 4,0 mm 1,2,3,4,5,6,7,8 12,13,14,15,16,17,18,19,20 3,12 4,00
SXAJ160100

160 x 80 x 100 X 4,0 mm 1,2,3,4,5,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 3,12 6,00

Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm

SXAJ13080

130 x 70 x 80 x 4.0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 4,71 4,29

SXAJ16060

160 x 80 X 60 x 4.0 mm 1,2,3,4,5,6 9,10,11,12,13,14 6,50 7,50

SXAJ16080

160 x 80 x 80 x 4.0 mm 1,2,3,4,5,6,7,8 12,13,14,15,16,17,18,19,20 5,20 4,00

SXAJ160100
160 x 80 x 100 x 4,0 mm

1,2,3,4,5,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 5,20 6,00
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Table B.39: Force F1 Purlin, 2 angle brackets / connection, Timber to timber

Bracket type Nail r::/mber Nail r;::mber &ﬁuﬂ%
Timber | Steel
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
130 X 70 R B0 4.0 12,3456 12,13,14,15,16,17,18,19,20 565 | 857
160 x%)(jﬁjtslggeﬁo mm 1,2,3,4,5,6 9,10,11,12,13,14 7,80 15,0
160X 0 R Bon Ao mm | 12345678 12,13,14,15,16,17,18,19,20 624 | 800
160 x%éﬁjllg(;))l(oio mm 1,2,3,4,5,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 6,24 12,0
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm
130 XS7)(§’)A(\JE;L(;3?<8£O mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 9,42 8,57
160 X 90 x 60 2 4.0 12,3456 9,10,11,12,13,14 13,00 | 150
160X 0 R Bon Ao mm | 12345678 12,13,14,15,16,17,18,19,20 10,40 | 8,00
160 x%éﬁjllg(;))l(oio mm 1,2,3,45,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 10,40 12,0
Table B.40: Force F1 Purlin, 1 angle bracket / connection, Timber to timber
Bracket type Nail r;]l.\llmber Nail r:]tmber &)klu[rl:m])
Timber | Steel
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
130 XS7>(§')A(\‘]81§28£O mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 2,82 4,29
160 X%éﬁjéggefo mm 1,2,3,4,5,6 9,10,11,12,13,14 3,90 7,50
160 x88>(§’)6(\‘]81(??<820 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 3,12 4,00
160 X?S)O(Iidllggioﬁo mm 1,2,3,45,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 3,12 6,00
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm
130 X87>(§’)A(\J81(??<8£O mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 4,71 4,29
160 X%éﬁjéggefo mm 1,2,3,4,5,6 9,10,11,12,13,14 6,50 7,50
160 x88>(§’)6(\‘]81(??<820 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 5,20 4,00
160X 0K oo x Ao mm | 123456789 | 1314151617181920212223 | 520 | 600
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Table B.41: Force Fys3, 2 angle brackets / connection

160 x 80 x 100 x 4,0 mm

Bracket type Nail number Nail number Raisk [KN]
Ny NH "
Timber
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
SXAJ13080
130 x 70 X 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 13,26
SXAJ16060
160 x 80 X 60 X 4,0 mm 1,2,3,45,6 9,10,11,12,13,14 16,42
SXAJ16080
160 X 80 X 80 X 4.0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 9,60
SXAJ160100
160 x 80 X 100 X 4.0 mm 1,2,3,4,5,6,7,89 13,14,15,16,17,18,19,20,21,22,23 11,89
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm
SXAJ13080
130 x 70 X 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 16,86
SXAJ16060
160 x 80 X 60 X 4,0 mm 1,2,3,4,5,6 9,10,11,12,13,14 20,94
SXAJ16080
160 x 80 X 80 X 4,0 mm 1,2,3,4,5,6,7,8 12,13,14,15,16,17,18,19,20 12,17
SXAJ160100
160 x 80 x 100 X 4,0 mm 1,2,3,4,5,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 15,15
Table B.42: Force Fy 3, 1 angle bracket / connection
Bracket type Nail number Nail number Raoszx [KN]
Nv Ny "
Timber
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
SXAJ13080
130 x 70 X 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 6,63
SXAJ16060
160 x 80 X 60 X 4,0 mm 1,2,3,4,5,6 9,10,11,12,13,14 8,21
SXAJ16080
160 x 80 X 80 X 4,0 mm 1,2,3,4,5,6,7,8 12,13,14,15,16,17,18,19,20 4,80
SXAJ160100
160 x 80 x 100 X 4,0 mm 1,2,3,4,5,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 5,94
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm
SXAJ13080
130 x 70 X 80 X 4.0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 8,43
SXAJ16060
160 x 80 X 60 X 4,0 mm 1,2,3,45,6 9,10,11,12,13,14 10,47
SXAJ16080
160 x 80 X 80 X 4,0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 6,08
SXAJ160100 1,2,3,4,5,6,7,8,9 13,14,15,16,17,18,19,20,21,22,23 7,58




Page 46 of 60 of European Technical Assessment no. ETA-20/0140, issued on 2020-08-27

Table B.43: Basic Force F45, 2 angle brackets / connection

Bracket type Nail number Nail number Rass, k [KN]
Ny NH .
Timber | Steel
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
SXAJ13080
130 X 70 X 80 X 4.0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 9,15 11,21
SXAJ16060
160 x 80 X 60 X 4.0 mm 1,2,3,4,5,6 9,10,11,12,13,14 9,30 11,77
SXAJ16080
160 x 80 x 80 X 4.0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 5,91 7,14
SXAJ160100
160 x 80 x 100 X 4.0 mm 1,2,3,45,6,7,89 | 13,14,15,16,17,18,19,20,21,22,23 7,45 9,22
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm
SXAJ13080
130 x 70 X 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 11,71 11,37
SXAJ16060
160 x 80 X 60 X 4,0 mm 1,2,3,4,5,6 9,10,11,12,13,14 11,31 12,45
SXAJ16080
160 x 80 X 80 X 4,0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 7,21 7,55
SXAJ160100
160 x 80 X 100 X 4,0 mm 1,2,3,45,6,7,8,9 | 13,14,15,16,17,18,19,20,21,22,23 9,01 9,75
Table B.44: Basic Force F4, 1 angle bracket / connection
Bracket type Nail number Nail number Rax [kN]
Ny NH :
Timber | Steel
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
SXAJ13080
130 x 70 X 80 X 4,0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 9,15 8,03
SXAJ16060
160 x 80 X 60 X 4,0 mm 1,2,3,4,5,6 9,10,11,12,13,14 9,30 8,69
SXAJ16080
160 x 80 X 80 X 4,0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 5,91 5,19
SXAJ160100
160 x 80 x 100 X 4,0 mm 1,2,3,45,6,7,8,9 | 13,14,15,16,17,18,19,20,21,22,23 7,45 6,78
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm
SXAJ13080
130 x 70 x 80 X 4.0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 11,71 11,37
SXAJ16060
160 x 80 X 60 X 4.0 mm 1,2,3,4,5,6 9,10,11,12,13,14 11,31 12,45
SXAJ16080
160 x 80 X 80 X 4,0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 7,21 7,55
SXAJ160100
160 X 80 X 100 X 4.0 mm 1,2,3,45,6,7,8,9 | 13,14,15,16,17,18,19,20,21,22,23 9,01 9,75
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Table B.45: Basic Force Fs, 1 angle bracket / connection

Bracket type Nail number Nail number Rsk [KN]
Ny NH -
Timber | Steel
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 40 mm
SXAJ13080
130 X 70 X 80 X 4,0 mm 1,2,3,45,6 12,13,14,15,16,17,18,19,20 2,59 3,47
SXAJ16060
160 X 80 X 60 X 4,0 mm 1,2,3,45,6 9,10,11,12,13,14 2,43 3,98
SXAJ16080
160 X 80 X 80 X 4,0 mm 1,2,3,45,6,7,8 12,13,14,15,16,17,18,19,20 1,61 2,32
SXAJ160100

160 x 80 x 100 X 4,0 mm 1,2,3,45,6,7,89 | 13,14,15,16,17,18,19,20,21,22,23 1,98 2,99

Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm

SXAJ13080

130 x 70 X 80 x 4.0 mm 1,2,3,4,5,6 12,13,14,15,16,17,18,19,20 3,67 3,57

SXAJ16060

160 x 80 X 60 x 4.0 mm 1,2,3,4,5,6 9,10,11,12,13,14 3,43 4,16

SXAJ16080

160 x 80 x 80 x 4.0 mm 1,2,3,4,5,6,7,8 12,13,14,15,16,17,18,19,20 2,26 2,46

SXAJ160100

160 x 80 x 100 X 4.0 mm 1,2,3,45,6,7,8,9 | 13,14,15,16,17,18,19,20,21,22,23 2,75 3,14
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Angle Bracket SXAC10060

Angle Brackets SXAC10060 Force F; (Timber to timber)
Table B.46: Force F1 Column, 2 angle brackets / connection, Timber to timber

_ . Rik [KN]
Bracket type Nail r;]umber Nail r;]umber (column)
v H Timber | Steel
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060
100 X 60 X 60 X 2,5 mm 1,2,3,5,6 16,17,18,19,20,22,23,24 4,17 2,70
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060
100 X 60 X 60 X 2,5 mm 1,2,3,5,6 16,17,18,19,20,22,23,24 6,96 2,70
Table B.47: Force F; Column, 1 angle bracket / connection, Timber to timber
_ . Rik [KN]
Bracket type Nail r:}umber Nail r;umber (column)
v H Timber | Steel
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060
100 x 60 X 60 X 2,5 mm 1,2,3,5,6 16,17,18,19,20,22,23,24 2,09 1,35
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060
100 x 60 X 60 X 2,5 mm 1,2,3,5,6 16,17,18,19,20,22,23,24 3,48 1,35
Table B.48: Force F1 Purlin, 2 angle brackets / connection, Timber to timber
. . Rik [KN]
Bracket type Nail r;]umber Nail r;]umber (column)
v H Timber | Steel
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060 1,2,3,5,6,7,
100 x 60 X 60 X 2,5 mm 801112 16,17,18,19,20,22,23,24 4,17 2,70
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060 1,2,3,5,6,7,
100 x 60 X 60 X 2,5 mm 801112 16,17,18,19,20,22,23,24 6,96 2,70
Table B.49: Force F1 Purlin, 1 angle bracket / connection, Timber to timber
. . Rik [KN]
Bracket type Nail r:}umber Nail r:}umber (column)
v ) Timber | Steel
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060 1,2,3,5,6,7,
100 X 60 X 60 X 2.5 mm 891112 16,17,18,19,20,22,23,24 2,09 1,35
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060 1,2,3,5,6,7,
100 x 60 X 60 X 2,5 mm 801112 16,17,18,19,20,22,23,24 3,48 1,35
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Angle Bracket SXAC10060 Force F;1 (Timber to concrete)
Table B.50: Force F1 Column, 2 angle brackets / connection, Timber to concrete

Bracket type

Nv

Nail number

Nail failure (Rvrk)

. Steel
per Nail [KN] failure
[kN]
4x40 4x60

ki

Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm

SXAC10060
100 x 60 x 60 x 2,5 mm

1,2,3,5,6

1,89

2,36

1,08

Angle Brackets SXAC10060, SP

AX Connector nails 4,0 x 60 mm

SXAC10060
100 x 60 x 60 x 2,5 mm

1,2,3,5,6

1,89

2,36

1,08

i il fai ; . Bolt
Bracket type Nail r:]L\J/mber Nail failure (Rvr«) per Nail [kN] Stee[lkﬁilure
4x40 4%60 ki
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060
100X 60 x 60 x 25 mm | 2358 1,89 2,36 1,08 0,65
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060
100x60x 60 x 25mm | 2356 1,89 2,36 1,08 0,65
Table B.51: Force F; Column, 1 angle bracket / connection, Timber to concrete
Bolt
Bracket type Nail number Nail failure (Rur) per Nail [kN] Steel failure
yp Ny [kN]
Kt
4x40 4x60
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060
100X 60 x 60 x 2,5 mm | 12358 1,89 2,36 0,54 13
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060
100X 60 x 60 x 2,5 mm | 12358 1,89 2,36 0,54 1,3
Table B.52: Force F;1 Purlin, 2 angle brackets / connection, Timber to concrete
Bolt
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Table B.53: Force F1 Purlin, 1 angle bracket / connection, Timber to concrete

Nail failure (Ryzi) Bolt
Nail number per Nail [kN] Steel
Bracket type failure
™ [KN]
Kt
4x40 4x60
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060
100 x 60 X 60 X 2,5 mm 1,2,3,5,6 1,89 2,36 0,54 1,30
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060
100 x 60 x 60 X 2,5 mm 1,2,3,5,6 1,89 2,36 0,54 1,30

Angle Bracket SXAC10060 Force Fz3 (Timber to timber)
Table B.54: Force Fy3 2 angle brackets / connection (timber to timber)

Bracket type Nail number Nail number R2ik [KN]
Nv NH -
Timber
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060 )
100 X 60 X 60 X 2,5 mm 1,2,3,5,6,7,8,9,11,11 16,17,18,19,20,22,23,24 11,1
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060 ]
100 X 60 X 60 X 2.5 mm 1,2,3,5,6,7,8,9,11,1} 16,17,18,19,20,22,23,24 14,3
Table B.55: Force F2; 1 angle bracket / connection (timber to timber)
Bracket type Nail number Nail number Ra3rk [KN]
Ny NH -
Timber
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060 ]
100 X 60 X 60 X 2.5 mm 1,2,3,5,6,7,8,9,11,1] 16,17,18,19,20,22,23,24 5,56
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060 1,2,3,5,6,7,8,9,11,11 16,17,18,19,20,22,23,24 7,16

100 x 60 x 60 x 2,5 mm
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Angle Bracket SXAC10060 Force F3 (Timber to concrete)

Table B.56: Force Fys3, 2 angle brackets / connection (timber to concrete)

Raizk [KN]
Nail number | Bolt-Nr. | i Timber -
Bracket type . " Timber -Concrete Concrete Bolt
4x40 4x60 ke L
SXAC10060 1,2,3,5,6,
100 x 60 X 60 X 2,5 mm 7891112 21 6.44 9.24 05
Table B.57: Force Fys3, 1 angle bracket / connection (timber to concrete)
Rassk [KN]
Bracket type Nail number | Bolt-Nr. Timber -Concrete Timber - Bolt
Ny NH Concrete
4x40 4x60 ke L
SXAC10060 1,2,3,5,6,
100 x 60 x 60 X 2,5 mm 7,8,9,11,12 21 3,22 4,62 1,00
Angle Bracket SXAC10060 Force Fus (timber to timber)
Table B.58: Basic Force F4s5, 2 angle brackets / connection (timber to timber)
Bracket type Nail number Nail number Rassk [KN]
Nv NH -
Timber | Steel
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060 1,2,3,5,6,7,8,9,
100 X 60 X 60 X 2.5 mm 1112 16,17,18,19,20,22,23,24 6,61 3,78
Angle Brackets t = 4,0 mm, SPAX Connector nails 4,0 x 60 mm
SXAC10060 1,2,3,5,6,7,8,9,
100 X 60 X 60 X 2,5 mm 11,12 16,17,18,19,20,22,23,24 8,08 3,93
Angle Bracket SXAC10060 Force F4s5 (timber to concrete)
Table B.59: Basic Force Fus5,2 angle brackets / connection (timber to concrete)
i Raisk [KN]
Bracket type Nail number ki L | kell
Nv Timber | Steel
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 40 mm
SXAC10060 1,2,3,5,6,
100 x 60 X 60 X 2,5 mm 7,8,9,11,12 0.76 1 017 ) 693 | 335
Angle Brackets SXAC10060, SPAX Connector nails 4,0 x 60 mm
SXAC10060 1,2,3,5,6,
100 x 60 x 60 x 2,5 mm 7,8,9,11,12 073 | 018 ) 854 3:47
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Angle Bracket SXAF65

Angle Bracket SXAF65 Force F; (Timber to timber)
Table B.60: Force F1 Column, 2 angle brackets / connection, Timber to timber

_ ] Rik [KN]
Bracket type Nail r;]umber Nail r;]umber (column)
v ) Timber | Steel
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 40 mm
SXAF65
65 x 65 x 90 X 2.0 mm 9,10,11,12,13,14,15,16
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 60 mm
SXAF65
65 x 65 x 90 X 2,0 mm 9,10,11,12,13,14,15,16
Table B.61: Force F; Column, 1 angle bracket / connection, Timber to timber
_ ] Rik [KN]
Bracket type Nail r:}umber Nail r;umber (column)
v i Timber | Steel
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 40 mm
SXAF65
65 x 65 x 90 X 2.0 mm 9,10,11,12,13,14,15,16
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 60 mm
SXAF65
65 x 65 x 90 X 2.0 mm 9,10,11,12,13,14,15,16
Table B.62: Force F1 Purlin, 2 angle brackets / connection, Timber to timber
. . Rik [kN]
Bracket type Nail r:}umber Nail r;]umber (column)
v H Timber | Steel
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 40 mm
SXAF65
65 x 65 x 90 X 2.0 mm 1,2,3,4 9,10,11,12,13,14,15,16 4,20 1,34
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 60 mm
SXAF65
65 x 65 x 90 X 2.0 mm 1,2,3,4 9,10,11,12,13,14,15,16 7,00 1,34
Table B.63: Force F1 Purlin, 1 angle bracket / connection, Timber to timber
. . Rik [kN]
Bracket type Nail r:}umber Nail r:}umber (column)
v ) Timber | Steel
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 40 mm
SXAF65
65 x 65 x 90 X 2.0 mm 1,234 9,10,11,12,13,14,15,16 2,10 0,67
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 60 mm
SXAF65
65 x 65 x 90 X 2.0 mm 1,234 9,10,11,12,13,14,15,16 3,50 0,67
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Angle Bracket SXAF65 Force Fzs (Timber to timber)
Table B.64: Force Fy3, 2 angle brackets / connection

Bracket type Nail number Nail number Raz3x [KN]
Nv NH -
Timber
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 40 mm
SXAF65
65 X 65 X 90 X 2,0 mm 1,234 9,10,11,12,13,14,15,16 7,64
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 60 mm
SXAF65
65 x 65 x 90 X 2,0 mm 1,2,3,4 9,10,11,12,13,14,15,16 10,4
Table B.65: Force F23, 1 angle bracket / connection
Bracket type Nail number Nail number Rask [KN]
Nv NH .
Timber
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 40 mm
SXAF65
65 x 65 X 90 x 2,0 mm 1,234 9,10,11,12,13,14,15,16 3,82
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 60 mm
SXAF65
65 x 65 x 90 X 2.0 mm 1,2,3,4 9,10,11,12,13,14,15,16 5,19
Angle Bracket SXAF65 Force Fus (timber to timber)
Table B.66: Basic Force F45 2 angle brackets / connection
Bracket type Nail number Nail number Rassk [KN]
Ny NH :
Timber | Steel
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 40 mm
SXAF65
65 x 65 X 90 X 2,0 mm 12,34 9,10,11,12,13,14,15,16 12,6 5,01
Angle Brackets SXAF65, SPAX Connector nails 4,0 x 60 mm
SXAFES 1,234 9,10,11,12,13,14,15,16 12,8 5,13
65 x 65 x 90 x 2,0 mm T ’ ’
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Definitions of forces, their directions and eccentricity
Forces - Beam to beam connection

| * | = F, A E
! Fa | | < s Component 2 !
Component2 —— \ < BT
b e 1
| o e | e
Rl B
«— & —
| 1 | VT > |
| [ | Fs Fq |
ECI Component 1 { Component 1 {
Component 1 ‘ j | |
[ | ‘ |

Fastener specification
Holes are marked with numbers referring to the nailing pattern in Figures B.1 to B.17.

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

Acting forces

F1 Lifting force acting along the central axis of the joint.

Fas Lateral force acting in the joint between the component 2 and component 1 in the component 2
direction

Fas Lateral force acting in the component 1 direction along the central axis of the joint. If the load is

applied with an eccentricity e, a design for combined loading is required.

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. If the component 2 is prevented from rotation, the load-carrying capacity will be
half of a connection with double angle brackets.

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. If the component 2 is prevented
from rotation, the load-carrying capacity will be half of a connection with double angle brackets.

Fsand Fs Lateral force acting in the component 1 direction. F4 is the lateral force towards the angle bracket;
Fs is the lateral force away from the angle bracket. Component 2 shall be prevented from rotation,
therefore eccentricity e equals zero. Only the characteristic load-carrying capacities for angle
brackets with ribs are given.

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:

FB tEd = Kty 'FEd for tensile load
FBvEd = Kt - Fed for shear load

Where:

Fetea  Bolt tensile load in N of the maximally loaded bolt in the group

Feves  Bolt shear load in N of the maximally loaded bolt in the group

ki Coefficient taking into account the moment arm or hole tolerance, respectively

Fed Total force acting on the single angle bracket or couple of angle brackets i.e. tensile load F; or
shear load Fy3 or shear load Fasin N

Ed

red

1

ini |

,_
o

>
-
O

e
-

e B,t,Ed CEd

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

2 2 2
R1.d R 2/3,d R 4/5,d

The forces F, and F; or F4 and Fs are forces with opposite direction. Therefore, only one force F; or F3, respectively,
and F4 or Fs, respectively, is able to act simultaneously with F;, while the other shall be set to zero.

If the load F4s is applied with an eccentricity e, a design for combined loading for connections with double angle
brackets is required. Here, an additional force A F1 has to be added to the existing force F.

e
AFl,d = I:4/5,d E

B is the width of component 2.



Page 56 of 60 of European Technical Assessment no. ETA-20/0140, issued on 2020-08-27

SPAX Angle Brackets
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Figure B. 1: SXAB70, SXAB7015/7025/7030

70 X 70 X 55 mm
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Figure B. 3: SXAB90, SXAB9015/9020/9030

90 x 90 X 65 mm
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Figure B. 2: SXABR70, SXABR7015/7025/7030
70x 70 X 55 mm
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Figure B. 4: SXABR90, SXABR9015/9020/9030
90 x 90 X 65 mm
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Figure B. 5: SXAB105, SXAB10520/10525 Figure B. 6:SXABR105, SXABR10520/10525
105 x 105 X 90 mm 105 x 105 x 90 mm
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Figure B. 7: Angle Brackets Console SXABCON120, 140, 160, 180, 200
L x 54 x60x 2,5mm
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Figure B. 8: Hold-down SXAH90
90 x 35 x40 x 3,0 mm
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Figure B. 10: Hold-down SXAH130
130 x 35x40 x 3,0 mm
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Figure B. 9: Hold-down SXAH110

110 x 35 x40 x 3,0 mm
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Figure B. 11: Angle Brackets Nail plate (all Types) SXANP
HxLxBxt
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Figure B. 12: SXAJ13080
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Figure B. 13: SXAJ16060

130 x 70 x 80 x 4,0 mm 160 x 80 x 60 x 4,0 mm
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Figure B. 14: SXAJ16080
160 x 80 x 80 x 4,0 mm

Figure B. 15: SXAJ160100
160 x 80 x100 x 4,0 mm
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Figure B. 17: SXAF65

Figure B. 16: SXAC10060
65 x 65 x 90 x 2,0 mm

100 x 60 x 60 X 2,5 mm

Figure B. 18: Typical installation



