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= E17/2 E18/2.5 and E19/3
Nail pattern - Beam to rigid support connection
Nailing

Nails in hole number:
1,2,3,4,5,6,7,8,9,10,11,12,13,14,15

Bolt in hole number:

20

Note:
Nail 1 is disregarded for F1

Nail pattern - Column to rigid support connection
Nailing

Nails in hole number:
3,4,5,6,7,8,9,10,11,12,13,14

Bolt in hole number:
20

Note:
Nails 3, 13 and 14 are disregarded for F1
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6090
Nail pattern - Beam to beam connection 1 -
O O
Nailing A
Nails in hole number: T %

3,4,5/6,7,8

8 7
e _ e
g L 1a
O O
Nail pattern - Beam to rigid support
Nailing 3 5
@ [ ]
Nails in hole number: A
1,2,3,4,5
4 5
L J L
Bolt in hole number:
11
11
6 ‘ 7
o 5 B
9 O HHe)
e ¢!
6035
Nail pattern - Steel strap to rigid support ]
Nailing

Bolt in hole number: 17

11 o
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Annex B
Characteristic load-carrying capacity

Definitions of forces, their directions and eccentricity
Force definitions available for timber to timber connection and for connection to rigid support

Beam or rigid support _— Beam or rigid support

| | L L. ._._._.4

Beam or rigid

Double angle bracket Single angle bracket
support

b, e and f are in mm

Figure 22 : Force definitions, their directions and eccentricity

tFyq

F, is the tensile capacity of the anchor

Figure 23 : Particular force definition and configuration for angle bracket 6035.

Fastener specification

Nails shall be inserted into holes that are marked with numbers referring to the nailing pattern in Annex A, part 3. The
characteristic load-carrying capacities for the load-durations defined in Eurocode 5, EN 1995-1-1 are stated for the selected
nail sizes. See tables in the following.

The capacity of an angle bracket connection has been calculated for a long (60 mm) and a short (35 mm or 40 mm) 4.0 mm
connector nail in accordance with ETA-04/0013. The load-carrying capacity of an angle bracket connection using nails of
intermediate length can be calculated by linear interpolation between the withdrawal capacity given for the long and the
short connector nails.

The design model also allows the use of threaded nails in accordance to prEN 14592 with a minimum withdrawal
parameter = 6 N/mm? and with a minimum ratio between the threaded length and the total length of 0.54, assuming a thick
steel plate when calculating the lateral nail load-bearing capacity. If no calculations are made, a reduction factor equal to
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the ratio between the characteristic withdrawal capacity of the actual used threaded nail and the characteristic withdrawal
capacity of the corresponding connector nail according to table B1 in ETA-04/0013 is applicable for all load bearing
capacities of the connection.

Density
The load-carrying capacities of the angle bracket connections are stated 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 k., factor:

2
k, =P
dens 350

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

For timber with a higher density the determined characteristic load-carrying capacities of the angle bracket connections are
directly applicable if no specific calculations are performed.

TIMBER TO TIMBER and TIMBER TO RIGID SUPPORT CONNECTION

Double angle brackets per connection
The angle brackets must be placed at each side of the timber member opposite each other.

Acting forces

F, Lifting force acting along the central axis of the joint.

F, and F; Lateral force acting in the joint between the purlin and the beam in the purlin direction.

F4 and Fs Lateral force acting in the beam direction along the central axis of the joint but elevated e above the beam
or support.

Single angle bracket per connection

Acting forces

F, Lifting force acting in the central axis of the angle bracket but in a distance f from the vertical flap of
the angle bracket.
If the purlin or column is prevented from rotation the load-carrying capacity will be half that of a
connection with double angle brackets.

F, and F; Lateral force acting in the joint between the purlin and the beam in the purlin direction.

F4 Lateral force acting in the beam direction perpendicular to the vertical flap elevated e above the beam
directed towards the angle brackets vertical flap.
If the purlin or column is prevented from rotation, the load-carrying capacity is equal to the one given for
two angle brackets connection for e=0.

Fs Lateral force acting in the beam direction perpendicular to the vertical flap elevated e above the beam
directed away from the angle brackets vertical flap.

Wane
For Fy, F, and F; wane is allowed in the side towards the angle bracket with an extent from the bottom to the lower row of
nails. However, it may reduce the load-carrying capacity. For all other forces wane is not allowed under the angle bracket.

Timber splitting
For the lifting force F it must be checked that splitting will not occur in accordance with Eurocode 5 or a similar national
Timber Code.

Combined forces
For practical purposes the strength verification is always carried out for design forces and design capacities. If the forces
are combined the following inequalities shall be fulfilled:

2 2 2
& N F2,a N Fsu <1
Ria Roa R34
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The forces F, 4 and F; 4 are forces with opposite direction. Only the one with a value shall be inserted while the other shall
be set to zero.

F,a Fsa Fsa
+ + <

<1

Ri.s Raa Rsa
The forces F4 4 and Fs 4 are forces with opposite direction. Only the one with a value shall be inserted while the other shall
be set to zero.

Nail specification
In this document, characteristic load-carrying capacities of the connections are given for 4.0x35 mm / 4.0x40 mm and
4.0x60 mm nails. For other nails, the capacity can be determined from linear interpolation as described in the above clause.

Rigid support fastener specification
The characteristic load carrying capacities of the bracket connections to a rigid support are determined considering that the
characteristic capacities of the bolt or anchor are as a minimum equal to the following:

Bolt or anchor diameter Characteristic withdrawal capacity Characteristic lateral capacity
(mm) (kN) (kN)
8 9 12
10 16 20
12 25 29.5

If these characteristic values can not be achieved, the load carrying capacities of the connection as stated in the tables must
be reduced proportionally. See tables.

The capacities of the angle brackets on rigid support in this ETA are determined under the assumption that the bolts are
tightened with a minimum torque of 50 Nm.

Washers shall be put under the bolts or anchors. The dimensions and quality of the washers shall be those used for normal
steel structures, with an outer diameter approximately twice the bolt diameter.
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Table index
Configuration item 1 bracket | 2 brackets
E5/1,5 table 1 table 2
E5/2 table 3 table 4
AT1 partial table 6
ATA full table 5 table 7
E4/2,5 partial
E4/2.5 ful table 8 table 9
E6/2 partial
g E6/2 full table 10 table 11
@ E6/2,5 partalil
f E6/2.5 ful table 12 table 13
£ E7/2,5 partial
8 E7/2.5 ful table 14 table 15
(s E14/2 table 16
E17/2 partial
E17/2 full table 17 table 18
E18/2,5 partial
E18/2.5 full table 19 table 20
E19/3 partial
E19/3 full table 21 table 22
6090 table 51
- E6/2 table 23
c E6/2,5 table 24
S § E7/2,5 table 25
% 2 E17/2 table 26
o E18/2,5 table 27
E19/3 table 28
E5/1,5 bolt table 29 table 30
+© E5/1,5/13 bolt table 31 table 32
o E5/2 bolt table 33 table 34
& AT1 bolt table 35 table 36
a E4/2,5 bolt table 37
] E6/2 bolt table 38
::3; E6/2,5 bolt table 39
(14 E7/2,5 bolt table 40
=~ E14/2 bolt table 41
E E17/2 bolt table 42
3 E18/2,5 bolt table 43
E19/3 bolt table 44
6090 table 52 | table 53
- E6/2 column bolt table 45
c 5 t E6/2,5 column bolt table 46
€358 E7/2,5 column bolt table 47
S g E17/2 column bolt table 48
O 7] E18/2,5 column bolt table 49
E19/3 column bolt table 50
t —
509 o
255 S 6035 table 54 /
= S oW
) ==

Note: There are no tables for bracket type E8/2.5, since the capacities for this

bracket type are identical to the capacities for bracket type E7/2.5.
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Table 1 1 Angle bracket E5/1,5 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Load Rox = Rax | R | Rs
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of
fs< 6,7 fs< 3,3 28/(e-1,5) | 28/(e-1,5)
39/(f+46) 66/ (f+46) 32(e? + 25)
P 2,0 2,8 / /
f> 6,7 f> 3,3 4,9 4,9
55/(f+1) 55/(f+1) 10/(e - 26) 10/(e - 26)
Min of Min of
f< 55 f< 2,7 28/(e-1,5) | 28/(e-1,5)
45/(f+46) | 77/(f+46) 38/(e? + 25)
L 2,3 3,2 / /
f> 55 f> 2,7 53 53
55/(f+1) 55/(f+1) 10/(e - 26) 10/(e - 26)
Min of Min of
f< 4,6 f< 2,2 28/(e-1,5) | 28/(e-1,5)
52/(f+46) | 88/ (f+46) 43N(e? + 25)
M 2,7 3,7 / /
f> 4,6 f> 2,2 5,6 5,6
55/ (f+1) 55/ (f+1) 10/(e - 26) | 10/(e - 26)
Min of Min of
f< 3,9 f< 1,9 28/(e-1,5) | 28/(e-1,5)
58/(f+46) | 99/(f+46) 49/V(e? + 25)
S 3,0 4,2 / /
f> 3,9 f> 1,9 6 6
55/ (f+1) 55/ (f+1) 10/(e - 26) | 10/(e - 26)
Min of Min of
f< 3 f< 1,4 28/(e-1,5) | 28/(e-1,5)
71/ (f+46) | 121/(f+46) 59/\(e? + 25)
| 3,7 5,1 / /
f> 3 f> 1,4 6,6 6,6
55/ (f+1) 55/ (f+1) 10/(e - 26) | 10/(e - 26)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
For Ry if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Table 2 2 Angle brackets E5/1,5 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Load R I Rox = Rax I R4k = Rsx
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 032*b+15| e< 054*b+19
5,37 5,37
P 34 5,8 4,0 5,5
e> 032*b+15 e> 054*b+19
(1,70*b+75)/(e-1,5) | (2,89*b+92)/(e-1,5)
e< 0,34*b+15 e< 0,56*b+18
5,79 5,79
L 4,0 6,5 4,7 6,5
e> 034*b+15 e> 056*b+18
(1,98*b+79)/(e-1,5) | (3,26*b+98)/(e-1,5)
e< 037*b+15 es< 0,57*b+18
6,2 6,2
M 4,5 7,1 5,3 74
e> 037*b+15| e> 057*b+18
(2,26*b+83)/(e-1,5) | (3,55*b+102)/(e-1,5)
e< 039*b+15| e< 059*b+18
6,57 6,57
S 5,1 7.7 6,0 8,3
e> 039*b+15| e> 059*b+18
(2,54*b+87)/(e-1,5) | (3,84*b+107)/(e-1,5)
e< 043*b+15| e< 061*b+17
7,26 7,26
I 6,2 8,9 74 10,2
e> 043*b+15 e> 061*b+17
(3,11*b+96)/(e-1,5) | (4,43*b+116)/(e-1,5)
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Table 3 1 Angle bracket E5/2 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Load Rix Rex=Rax | Raxk | Rs
d ti Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of Min of: Min of:
f< 14 f< 7 37,5/(e-2) | 37,5/(e-2) 1,61*(b + 5)/e 2,74*(b + 5)le
39/(f+46,5)| 66/ (f+46,5) 32/\(e? + 25) | 55/\(e? + 6,22) 1,9 2,5
6 6 For e <65 For e <65
1,9 2,7
P f> 14 f> 7 25,9/(65 - e) 44,2 /(65 - e)
9,7/ (f+1) 9,7/ (f+1) 17,7/(e - 27) | 17.7/(e - 27) For e < 41 For e < 41
9,4/(41-¢e) 9,4/(41-¢e)
749 /e
Min of Min of Min of Min of
f< 11 f< 6 37,5/(e-2) | 37,5/(e-2) 1,88*(b + 5)/e 3,2*(b + 5)/e
45/ (f+46,5)| 77/ (f+46,5) 38/\(e? + 25) | 64/N(e* + 6,22) 2,1 2,7
6,5 6,5 Fore <65 Fore <65
2,2 3,2 ’ ’
L f> 11 f> 6 30,3/(65-¢€) 51,5/(65-¢€)
9,7/(f+1) 9,7/(f+1) 17,7/(e - 27) | 17,7/(e - 27) Fore <41 Fore <41
9,4/ (41-¢) 9,4/(41-¢€)
749 /e
Min of Min of Min of Min of
fs< 10 f< 5 37,5/(e-2) | 37.5/(e-2) 2,15*(b + 5)/e 3,66*(b + 5)/e
52/(f+46,5)| 88/ (f+46,5) 43\(e? + 25) | 741N(e? + 6,22) 2,2 2,9
M 2,5 3,7 7 7 For e < 65 Fore <41
f> 10 f> 5 34,6 /(65 -e) min of :
9,7/(f+1) 9,7/(f+1) 17,7/(e - 27) | 17,7/(e - 27) Fore <41 9,4/(41-¢e)
9,4/(41-¢e) 749 /e
Min of Min of Min of Min of
fs< 8 f< 4 37,5/(e-2) | 37.5/(e-2) 2,42*(b + 5)le 4,12*(b + 5)le
58/(f+46,5)| 99/ (f+46,5) 49/(e? + 25) | 83/(e? + 6,22) 2,3 3,1
S 2,8 4.1 7.4 7,4 For e <65 Fore <41
f> 8 f> 4 38,9/(65-¢€) min of:
9,7/(f+1) 9,7/(f+1) 17,7/(e - 27) | 17,7/(e - 27) Fore <41 9,4/(41-¢€)
9,4/(41-¢e) 749 /e
Min of Min of Min of Min of
f< 6 f< 3 37,5/(e-2) | 37,5/(e-2) 2,95%(b + 5)/e 4,81*(b + 5)le
71/(f+46,5)|121/(f+46,5) 59/\(e? + 25) |101/N(e? + 6,22 2,6 3,4
| 3,5 5,0 8,2 8,2 For e <65 Fore <41
f> 6 f> 3 47,6/ (65 -¢€) min of:
9,7/(f+1) 9,7/(f+1) 17,7/(e - 27) | 17,7/(e - 27) Fore <41 9,4/(41-¢€)
9,4/(41-¢e) 749 /e
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.

For R4y if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Table 4 2 Angle brackets ES5/2 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Load Rix | Rk = Rk | R4k = Rsx
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 026*b+18| e<s 043*b+20
6,51 6,72
P 3,4 5,8 3,8 5,5
e> 026*b+18 | e> 0,43 *b + 20
(1,70*b+100)/(e-2) | (2,89*b+118)/(e-2)
e< 027*b+17 | e< 0,46*b+19
7,26 7,26
L 4,0 6,7 4,4 6,4
e> 027*b+17 | e> 0,46*b+19
(1,98*b+105)/(e-2) | (3,37*b+125)/(e-2)
es 029*b+17 ]| es 050*b+19
7,76 7,76
M 4,5 7,7 51 7,3
e> 029*b+17 | e> 0,50 *b + 19
(2,26*b+109)/(e-2) | (3,85*b+133)/(e-2)
e< 031*b+17 | e< 0,53*b+19
8,23 8,23
S 5,1 8,7 5,7 8,2
e> 031*b+17 | e> 0,53*b+19
(2,54*b+113)/(e-2) | (4,33*b+140)/(e-2)
e< 034*b+16| e< 056*b+19
9,1 9,1
| 6,2 10,1 7,0 10,1
e> 034*b+16| e> 0,56*b+19
(3,11*b+122)/(e-2) | (5,07*b+151)/(e-2)
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Table 5 1 Angle bracket AT1 Partial nailing kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Load Rk | Rok =R Ry Rs
durati Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,0x35 | 4,060 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of Min of: Min of:
f< 15 f< 7 23,9/(e-1,5) | 23,9/(e-1,5) ]| 0,95*(b +13)/e 1,61*(b + 13)/e
21/(f+43,5)| 37/(f+435) 21/\/(e2 +4,9%) 37/\/(e2 +6,1%) 1,4 1,8
P 1,6 2,3 47 47 Fore <425 Fore <425
f> 15 f> 7 29,4/ (70 - e) 50,1/ (70 - e)
58/ (f+1) 58/ (f+1) 75/ (e-36) | 7.5/ (e-36) 54 /e 54 /e
75/ (43-¢) 7,5/ (43 -¢)
Min of Min of Min of Min of:
fs 12 fs< 6 23,9/(e-1,5) | 239/e-1,5) | 1,11*b +13)e | 1,88*(b + 13)/e
25/(f+435)| 43/(f+435) 251(e? + 4,92)| 43/\(e? + 6,12) 1,5 2,0
L 1,8 2,6 5,1 5,1 Fore <425 Fore <425
f> 12 f> 6 34,3/ (70 - €) 58,5/ (70 - €)
58/ (f+1) 58/ (f+1) 7.5/(e-36) | 7.5/ (e-36) 54 /e 54 /e
7,5/(43-¢) 7,5/(43 - ¢)
Min of Min of Min of Min of
f< 10 f< 5 23,9/(e-1,5) | 23,9/(e-1,5) 1,26*(b + 13)/e 2,15*(b +13)/e
29/(f+435)| 49/(f+435) 201(e? + 4,92)| 49/\(e? + 6,12) 1,6 2,0
M 2,1 3 55 55 Fore <425 Fore <425
f> 10 f> 5 39,2/(70-¢) 54 /e
58/ (f+1) 58/ (f+1) 7,5/(e-36) | 7,5/ (e-36) 54 /e 7,5/ (43 -¢)
7,5/(43-¢€)
Min of Min of Min of Min of
fs 9 fs< 4 23,9/(e-1,5) | 23.9/e-1,5) | 1,42*(b +13)e | 2,42*(b +13)le
32/(f+435)| 55/ (f+435) 32\(e? + 4,92)| 55/(e? + 6,12) 1,7 2,1
S 2,4 34 58 5.8 Fore <425 Fore <425
f> 9 f> 4 441/ (70 -e) 54 /e
58/ (f+1) 58/ (f+1) 75/ (e-36) | 7.5/ (e-36) 54 /e 7.5/ (43 -¢)
7,5/ (43 -€)
Min of Min of Min of Min of
f< 7 f< 3 23,9/(e-1,5) | 23,9/(e-1,5) 1,74*(b + 13)/e 2,77*(b +13)/e
39/(f+435)| 67/(f+435) 39/(e? + 4,9%)| 67(e? + 6,12) 1,9 2,2
| 2,9 41 6,4 6,4 Fore <425 Fore <425
f> 7 f> 3 54,0/ (70 - €) 54 /e
58/ (f+1) 58/ (f+1) 7,5/ (e -36) 7,5/ (e -36) 54 /e 75/(43-¢€)
7,5/(43 -¢€)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.

For Ry if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Table 6 1 Angle bracket AT1 Full nailing kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Load Ry | Ry = R | Ry | Rsx
durati Connector nail according to ETA-04/0013:
uration 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of Min of: Min of:
fs 15 fs 7 23,9/(e-1,5) | 23,9/e-1,5) | 0,95*b+13)e | 1,61%b +13)e
21/(f+435)| 37/(f+43,5) 211(e? + 4,9%)| 37(e? + 6,17) 14 1,8
P 1,6 2.4 4,7 4,7 Fore <425 Fore <425
f> 15 f> 7 29,4/(70 - €)
58/ (f+1) 58/ (f+1) 75/(e-36) | 7,5/(e-36) 54/e 54 /e
7,5/ (43 -¢) 7,5/ (43-¢)
Min of Min of Min of Min of:
fs 12 fs 6 23,9/(e-1,5) | 23,9/e-1,5)| 1,11*b+13)e | 1,88*Db + 13)/e
25/(f+43,5)| 43/(f+43,5) 25(e? + 4,9%)| 431(e? + 6,12) 1,5 2,0
L 1,9 2,8 5,1 5,1 Fore <425 Fore<42,5
f> 12 f> 6 34,3/(70 - €)
58/(f+1) 58/ (f+1) 75/(e-36) | 7,5/(e-36) 54/e 54 /e
7,5/ (43 -¢) 7,5/ (43-¢)
Min of Min of Min of Min of
fs 10 fs 5 23,9/e-1,5) | 23,9/e-1,5) | 1,26*b+13)e | 2,15%b + 13)le
29/ (f+435)| 49/ (f +43,5) 20/(e? + 4,9%)| 491(e? + 6,17) 1,6 2,0
M 2,2 3.1 5,5 55 Fore <425 Fore <425
f> 10 f> 5 39,2/(70 - )
58/(f+1) 58/ (f+1) 75/(e-36) | 7,5/(e-36) 54/e 54 /e
7,5/ (43 -¢€) 7,5/(43-¢€)
Min of Min of Min of Min of
fs< 9 fs< 4 23,9/(e-1,5) | 23,9/e-1,5) | 1,42*(0 +13)/e | 2,42*(b + 13)e
32/(f+435)| 55/ (f+43,5) 32/V(e? + 4,9%)| 551(e? + 6,12) 1,7 2.1
S 2,5 3,5 5,8 5,8 Fore <425 Fore <425
f> 9 f> 4
75/(e-36) | 7,5/ (e -36) 54 /e 54 /e
5,8/ (f+1) 5,8/ (f+1)
7,5/(43-¢€) 7,5/ (43-e)
Min of Min of Min of Min of
fs< 7 f< 3 23,9/(e-1,5) | 23,9/e-1,5) | 1,74*®0 +13)e | 2,77*(b + 13)e
39/(f+435)| 67/(f+43,5) 39/\(e? + 4,9%)| 67/\(e? + 6,12) 1,9 2,2
| 3 4,3 6,4 6,4 Fore<42,5 Fore <425
f> 7 f> 3
75/(e-36) | 7,5/ (e -36) 54 /e 54 /e
5,8/ (f+1) 5,8/ (f+1)
7,5/(43-¢€) 75/ (43-¢e)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.

For Ry if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
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Table 7 2 Angle brackets AT1 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Ry = Rax Rix=Rsx
- Load _ -
Nailing | . tion [Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
es 023*b+21| e< 0,34 *b + 21
P 2,0 34 3,1 45 4.4 5.0
e> 023*b+21| e> 0,34 *b + 21
(1,00*b+77)/(e-1,5) | (1,70*b+93)/(e-1,5)
e< 023*b+19 | e< 0,36 *b + 21
L 2,3 4,0 3,7 53 5,1 54
e> 023*b+19 | e> 0,36 *b + 21
(1,16*b+81)/(e-1,5) | (1,98*b+100)/(e-1,5)
Partial e< 023*b+18| es 039%b+21
nailing
Nail in holes M 2,7 4,5 42 6,0 5,8 5,8
13,57/ e> 023*b+18| e> 0,39*b+21
8,9,10,11 (1,33*b+85)/(e-1,5) | (2,27*b+106)/(e-1,5)
e< 024*b+17| e<  041*b+21
S 3,0 5,1 4.7 6,8 6.2 6.2
e> 024*b+17 | e> 0,41*b+21
(1,50*b+88)/(e-1,5) | (2,55*b+113)/(e-1,5)
es 027*b+17 | e< 0,43*b+ 21
I 37 58 5,8 8,3 6.8 6.8
e> 027*b+17 | e> 0,43*b+ 21
(1,83*b+96)/(e-1,5) | (2,92*b+121)/(e-1,5)
e< 023*b+21| e<  034*b+21
P 2,0 3,4 3,3 47 4.4 5.0
e> 023*b+21| e= 034*b+21
(1,00*b+77)/(e-1,5) | (1,70*b+93)/(e-1,5)
es 023*b+19 | e=< 0,36 *b + 21
L 2,3 4,0 3,8 5,5 5.1 54
ex 023*b+19| e= 0,36 *b + 21
(1,16*b+81)/(e-1,5) | (1,98*b+100)/(e-1,5)
. e< 023*b+18| e<  0,39*b+21
Full nailing
1“2"3'2 ';Oée;/ M 2,7 45 4.4 6,3 58 5.8
’ ’ k ] ) ) > * > *
8.910 11 ex 023*b+18| e= 0,39 *b + 21
(1,33*b+85)/(e-1,5) | (2,27*b+106)/(e-1,5)
e< 024*b+17| e<  041*b+21
S 3,0 51 4,9 71 6.2 6.2
e> 024*b+17 | e> 0,41*b+21
(1,50*b+88)/(e-1,5) | (2,55*b+113)/(e-1,5)
e< 027*b+17| e<  043*b+21
| 3,7 5,8 6,0 8,7 6.8 6.8

e> 027*b+17
(1,83*b+96)/(e-1,5)

e> 043*b+21
(2,92*b+121)/(e-1,5)
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Table 8 1 Angle bracket E4/2,5 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
Partial nailing (2,4,6,7/8,10,11,13) Full nailing (1,2,3,4,5,6,7/8,9,10,11,12,13)
Load
duration Ry Rox = Rsx Ry Rk =Rk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<924 f<31,1 f< 65,9 f< 25
44/ (f+56,6)| 75/(f+56,6) 50/ (f+56,5) 86/ (f+56,5)
P 1,7 2,4 1,8 2,9
f>924 f> 31,1 f> 65,9 f>25
27,71 (f+1) 27,71 (f+1) 27,71 (f+1) 27,71 (f+1)
f< 63,4 f<244 f< 47,8 f< 19,8
51/(f+56,6)| 87/(f+56,6) 59/ (f+56,5) 100/ (f+56,5)
L 2,0 2,8 2,1 34
f> 63,4 f>244 f> 47,8 f>19,8
27171 (f+1) | 27,7/(f+1) 27,71 (f+1) 27,7/ (f+1)
f< 48,1 £<19,9 f<374 f< 16,3
59/(f+56,6)| 100/ (f+56,6) 67/ (f+56,5) 114/ (f+56,5)
M 2,3 3,3 2,4 3,9
f> 48,1 f>19,9 f>374 f>16,3
27,71 (f+1) | 27,7/(f+1) 27,71 (f+1) 27,71 (f+1)
f< 38,7 f< 16,8 f< 30,6 f< 13,9
66/ (f+56,6)|112/(f+56,6) 76/ (f+56,5) 129/ (f+56,5)
S 2,6 3,7 2,8 4.4
f> 38,7 f> 16,8 f> 30,6 f>13,9
21,71 (F+1) | 27,7/(f+1) 27,7/ (f+1) 27,71 (f+1)
f< 276 f<12,7 f<223 f< 10,5
81/(f+56,6)|137/(f+56,6) 92/ (f+56,5) 157 / (f+56,5)
| 3,1 4,5 3,4 53
f>276 f>12,7 f>223 f> 10,5
21,71 (F+1) | 27,7/(F+1) 27,71 (f+1) 27,71 (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
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Table 9

2 Angle brackets

E4/2,5

Kmodi=1 ,18

Beam to beam connection

Characteristic capacity per connection (kN)

Partial nailing (2,4,6,7/ 8,10,11,13)' Full nailing

(1,2,3,4,56,7/
8,9,10,11,12,13)

Load
duration R1’k I R2,k = Rg’k R1‘k I R2,k = R3,k

Connector nail according to ETA-04/0013: JConnector nail according to ETA-04/0013:
4,0x35 | 4,0x60 | 4,0x35 | 4,0x60 | 4,0x35 | 4,0x60 | 4,0x35 4,0x60

P 20 34 3,4 4,9 3,4 5,8 3,7 5,8

L 23 4,0 4,0 5,7 4,0 6,7 4,3 6,8

M 2,7 4,5 4,5 6,5 4,5 7,7 4,9 7,8

S 3,0 5,1 5,1 7,3 5,1 8,7 55 8,7

| 3,7 6,2 6,2 8,9 6,2 10,6 6,7 10,7
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Table 10 1 Angle bracket E6/2 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
. - - 1,2,3,4,5,6,7,8,9,10 /
Partial nailing (2,3,5,7,10/11,13,14,16) Full nailing (
11,12,13,14,15,16)
Load
duration Rk | Rox = Rax Rk | Rz = Rsx
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<36,2 f< 16,1 f< 28,7 f<13.3
P 44/(f+56) | 75/(f+56) 16 25 50/ (f+56) 86/ (f+56) 21 32
f> 36,2 f> 16,1 f> 28,7 f>13,3
17,71(F+1) | 17,7/(f+1) 17,71 (f+1) 17,71 (f+1)
f<28 f<13 f<227 f<10,8
L 51/(f+56) | 87/(f+56) 19 29 59/ (f+56) 100/ (f+56) 25 38
f>28 f>13 f>227 f>10,8
17,71 (F+1) | 17,7/(f+1) 17,71 (f+1) 17,71 (f+1)
f<228 f<10,9 f<18,7 f<9,1
M 59/(f+56) | 100/ (f+56) 22 33 67/ (f+56) 114/ (f+56) 29 43
f>228 f>10,9 f> 18,7 f>9,1
17,71 (F+1) | 17,7/(f+1) 17,71 (f+1) 17,71 (f+1)
f<19,2 f<93 f<15,8 f<78
s 66/(f+56) | 112/ (f+56) 24 37 76/ (f+56) 129/ (f+56) 32 48
f>19,2 f>93 f> 15,8 f>78
17,71 (f+1) | 17,7/(f+1) 17,71 (f+1) 17,71 (f+1)
f<14,5 f<7.2 f<12 f<6
I 80/(f+56) | 137/ (f+56) 30 45 92/ (f+56) 157 / (f+56) 39 5.9
f>14,5 f>72 f>12 f>6
17,7/(F+1) | 17,7/(F+1) 17,71 (F+1) 17,7/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
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2 Angle brackets

E6/2

Kmodi=1 ,1 8

Beam to beam connection

Characteristic capacity per connection (kN)

(1,2,3,4,5,6,7,8,9,10 /

Partial nailing (2,3,5,7,10/11,13,14,16) Full nailing 11.12,13,14.15.16)
Load
duration R1,k I R2,k = R3,k R1,k I R2,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

P 2,0 34 3,3 49 3.4 5,8 4,3 6,4
L 23 4,0 3,8 57 4,0 6,7 5,0 7,5
M 2,7 4,5 4,3 6,5 4,5 7,7 5,7 8,6
S 3,0 5,1 49 7.4 5,1 8,7 6,4 9,7
| 3,7 6,2 6,0 9,0 6,2 10,6 7,9 11,8
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Table 12 1 Angle bracket E6/2,5 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
. - - 1,2,3,4,5,6,7,8,9,10 /
Partial nailing (2,3,5,7,10/ 11,13,14,16) Full nailing (
11,12,13,14,15,16)
Load
duration | Rox = Rk R | R,k =Rjx
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<92,8 f<31,2 f< 65,9 f<25
44/ (f+56) | 75/(f+56) 50/ (f+56) 86/(f+56)
P 1,6 24 2,1 3,2
f>928 f>31,2 f> 65,9 f>25
27,71 (f+1) | 27,7/ (f+1) 27,71 (f+1) 27,71 (f+1)
f< 63,6 f<244 f<47.8 f<19,8
51/(f+56) | 87/(f+56) 59/(f+56) 100/ (f+56)
L 1,9 2,8 2,5 3,7
f> 63,6 f>24,4 f> 47,8 f>19,8
27,7/(f+1) | 27,7/(f+1) 27,7/ (f+1) 27,7/ (f+1)
f< 48,2 f<20 f<374 f<16,3
59/(f+56) | 100/ (f+56) 67 /(f+56) 114/ (f+56)
M 2,2 3,3 2,8 4,3
f> 48,2 f> 20 f>374 f> 16,3
27,71 (f+1) | 27,71(f+1) 27,71 (f+1) 27,71 (f+1)
f< 38,8 f<16,8 f< 30,6 f<13,9
66/(f+56) | 112/(f+56) 76/ (f+56) 129/ (f+56)
S 2,4 3,7 3,2 4,8
f> 38,8 f> 16,8 f> 30,6 f>13,9
27,7/1(f+1) | 27,7/(f+1) 27,7/ (f+1) 27,7/ (f+1)
f<27,7 f<12,7 f<223 f<10,5
80/(f+56) | 137/(f+56) 92/(f+56) 157/ (f+56)
| 3,0 4,5 3,9 59
f>277 f>12,7 f>223 f> 10,5
27,71 (f+1) | 27,71 (f+1) 27,71 (f+1) 27,71 (f+1)

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
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2 Angle brackets

E6/2,5

Kmodi=1 ,1 8

Beam to beam connection

Characteristic capacity per connection (kN)

(1,2,3,4,5,6,7,8,9,10 /

Partial nailing (2,3,5,7,10/ 11,13,14,16) Full nailing 11.12,13,14,15.16)
Load
duration R1’k I RZ,k = R3,k R1’k I R2,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

P 2,0 34 3,2 49 34 5,8 4,3 6,4
L 23 4,0 3,8 57 4,0 6,7 5,0 7,5
M 2,7 4,5 4,3 6,5 4,5 7,7 57 8,6
S 3,0 5,1 4,8 7,3 5,1 8,7 6,4 9,6
| 3,7 6,2 5,9 9,0 6,2 10,6 7.8 11,8
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Table 14 1 Angle bracket E7/2,5 kmodi=1,18

Beam to beam connection Characteristic capacity per connection (kN)

. - - 1,2,3,4,5,6,7,8,9,10,11,12/
Partial nailing  (2,3,5,7,11,12/13,15,16,18) Full nailing (
13,14,15,16,17,18)
Load
duration I Rox = Ra Rqx Rok = Ra
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<928 f<31,2 f<659 f<25
44/ (f+56) | 75/(f+56) 50/(f+56) | 86/(f+56)
P 1,8 2,8 2,7 4,2
f>928 f>312 f>659 f>25
27,71 (F+1) | 27,7/(8+1) 27,71 (f+1) | 27,7/ (f+1)
f< 63,6 f<24,4 f<47:8 f<19,8
51/(f+56) | 87/(f+56) 59/(f+56) | 100/ (f+56)
L 21 3,3 3,2 4,9
f> 63,6 f>244 f>478 f>19,8
27,7/ (F+1) | 27,7/(F+1) 27,7/1(F+1) | 27,71(F+1)
f<482 f<20 f<374 f<16,3
59/(f+56) | 100/ (f+56) 67/(f+56) | 114/(f+56)
M 2,3 3,8 3,6 5,6
f> 48,2 f> 20 f>37,4 f>16,3
27,7/ (F+1) | 27,7/(F+1) 27,7/ (F+1) | 27,7/(F+1)
f< 38,8 f<16,8 f< 30,6 f<13,9
66/(f+56) | 112/(f+56) 76/(f+56) | 129/ (f+56)
S 2,6 4,3 4,1 6,3
f> 38,8 f> 16,8 f> 30,6 f>13,9
27,71 (F+1) | 27,7/(8+1) 27,71 (F+1) | 27,7/ (f+1)
f<27,7 f<12,7 f<223 f<10,5
80/(f+56) | 137/(f+56) 92/(f+56) | 157/ (f+56)
| 3,2 52 5,0 7,7
f>277 f>127 f>223 f>10,5
27,71 (F+1) | 27,7/(5+1) 27,71 (F+1) | 27,7/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
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Table 15 2 Angle brackets E7/2,5 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)

. - (2,3,5,7,11,12/ - (1,2,3,4,5,6,7,8,9,10,11,12/

Partial nailing 13.15.16,18) Full nailing 13,14.15.16,17.18)

Load
duration R1'k I R2,k = R3‘k R1'k I R2,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

P 2,0 3,4 3,5 57 3,4 5,8 54 8,4

L 2,3 4,0 4.1 6,6 4,0 6,7 6,3 9,8

M 2,7 4,5 4,7 7,6 4,5 7,7 7,2 11,2

S 3,0 5,1 5,3 8,5 51 8,7 8,1 12,6

| 3,7 6,2 6,5 10,4 6,2 10,6 9,9 15,4
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Table 16 E14/2 Kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration I Rax = Rax Rix I Rax = Raxk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<653 f<21,6
28/(f+39) | 47/(f+39)
P 2,2 3,2 3,4 5,8 4,4 6,5
f> 65,3 f>21,6
17,7/1(F+1) | 17,7/(f+1)
f<445 f<16,9
32/(f+39) | 55/(f+39)
L 2,5 3,8 4,0 6,7 51 7,6
f> 44,5 f> 16,9
17,7/(F+1) | 17,7/(F+1)
f< 33,6 f<13,8
37/(f+39) | 63/(f+39)
M 2,9 4,3 4,5 7,7 5,8 8,6
f> 33,6 f>138
177/1(F+1) | 17,7/(F+1)
f<27 f<11,6
42/(f+39) | 71/(f+39)
S 3,3 4,9 51 8,7 6,5 9,7
f>27 f>11,6
17,7/ (F+1) | 17,7/(F+1)
f<19,2 f<8,7
51/(f+39) | 87/(f+39)
| 4,0 5,9 6,2 10,6 8,0 11,9
f>19,2 f>8,7
17,71 (F+1) | 17,7/(F+1)
Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as the half of the one given for two brackets.
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Table 17 1 Angle bracket E17/2 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
1,2,3,4,5,6,7,8,9,10,11,12
Partial nailin 4,6,7,9,14/16,17,18,1 Full nailin (12,3.4,56,7,8,9,10,11,12,
Load artial nailing  (3,4.6,7,9,14/16,17,18,19) ull natling 13,14,15/ 16,17,18,19)
duration Rix Rax = Rak Rix Rax = Rak
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 653 f<21,6 f< 65,3 f<21,6
28/(f+39) | 47/(f+39) 28/(f+39) | 47/(f+39)
P 1,7 2,6 2,9 4,0
f> 65,3 f>21,6 f> 65,3 f>21,6
17,71 (F+1) | 17.7/(f+1) 17,71 (f+1) 17,71(f+1)
f<44,5 f<16,9 f<44,5 f<16,9
32/(f+39) | 55/(f+39) 32/(f+39) 55/ (f+39)
L 2,0 3,0 3,3 4,6
f> 44,5 f>16,9 f> 44,5 f> 16,9
17,7/ (F+1) | 17,7/(f+1) 17,71 (f+1) 17,7/ (f+1)
f< 33,6 f<13,8 f< 33,6 f<13,8
37/(f+39) | 63/(f+39) 37/(f+39) 63/(f+39)
M 23 3,5 3,8 53
f> 33,6 f>13,8 f> 33,6 f>13,8
17,7/ (F+1) | 17,7/(f+1) 17,71 (f+1) 17,71 (f+1)
f<27 f<11,6 f<27 f<11,6
42/(f+39) | 71/(f+39) 42/ (f+39) 71/(f+39)
S 2,6 3,9 4,3 59
f>27 f>11,6 f> 27 f>11,6
17,71(F+1) | 17,7/(f+1) 17,71 (f+1) 17,71 (f+1)
f<19,2 f<8,7 f<19,2 f<8,7
51/(f+39) | 87/(f+39) 51/(f+39) 87/ (f+39)
| 3,2 4.8 5,2 7,3
f>19,2 f>8,7 f>19,2 f>8,7
17,71 (F+1) | 17.7/(f+1) 17,71 (f+1) 17,71(f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
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Table 18 2 Angle brackets E17/2 kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
. - - (1,2,3,4,5,6,7,8,9,10,11,12,
Partial nailing (3,4,6,7,9,14/16,17,18,19) Full nailing 13,14,15/ 16.17,18,19)
Load
duration Rix | Rox = Rs Rk | Rox = Ry
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 3,4 5,8 3,5 5,2 34 5,8 5,7 7,9
L 4,0 6,7 4,1 6,1 4,0 6,7 6,7 9,3
M 4,5 7,7 4,7 7,0 4,5 7,7 7,6 10,6
S 5,1 8,7 5,2 7,8 5,1 8,7 8,6 11,9
| 6,2 10,6 6,4 9,6 6,2 10,6 10,5 14,5
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Table 19 1 Angle bracket E18/2,5 Kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
1,2,3,4,5,6,7,8,9,10,11,12
Partial nailin 3,4,6,7,9,14/16,17,18,19 Full nailin (12,3,4,56,7,8,9,10,11,12,
Load g ) g 13,14,15/ 16,17,18,19)
duration Rix | R2x = Rax Rix | Rak = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<5720,9 f<523 f< 5721 f<523
28/(f+39) | 47/(f+39) 28/ (f+39) 47/ (f+39)
P 2,1 3,0 3,3 4,8
f> 5720,9 f>523 f> 5721 f> 523
27,71 (F+1) | 27,7/(f+1) 27,7/ (f+1) 27,71 (f+1)
f<218 f<37 f< 218 f<37
32/(f+39) | 55/(f+39) 32/(f+39) 55/ (f+39)
L 2,4 3,5 3,9 5,6
f> 218 f> 37 f>218 f> 37
27,71 (F+1) | 27,7/(F+1) 27,7/ (f+1) 27,71 (f+1)
f<110,5 f< 285 f<110,5 f< 28,5
37/(f+39) | 63/(f+39) 37/(f+39) 63/(f+39)
M 2,8 3,9 4.4 6,5
f>110,5 f> 285 f>110,5 f> 28,5
27,71 (F+1) | 27,7/(f+1) 27,7/ (f+1) 27,71(f+1)
f< 737 f< 23,1 f< 737 f< 23,1
42/(f+39) | 71/(f+39) 42/ (f+39) 711 (f+39)
S 3,1 4,4 5,0 7.3
f>73,7 f> 23,1 f>737 f> 23,1
27,7/ (fF+1) | 27,7/(f+1) 27,7/ (f+1) 27,7/ (f+1)
f< 44 f< 16,6 f<44 f< 16,6
51/(f+39) | 87/(f+39) 51/(f+39) 87/(f+39)
| 3,8 54 6,1 8,9
f>44 f> 16,6 f>44 f> 16,6
27,71 (F+1) | 27,7/(f+1) 27,7/ (f+1) 27,7/ (f+1)
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
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Table 20 2 Angle brackets E18/2,5 Kmodi=1,18

Beam to beam connection Characteristic capacity per connection (kN)

. - . (1,2,3,4,5,6,7,8,9,10,11,12,
Partial nailing (3,4,6,7,9,14/16,17,18,19) Full nailing 13,1415/ 16,17,18,19)
Load
duration Rk | Rox = Ry Rk | Ry = Ry
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

P 34 5,8 4,2 5,9 34 5,8 6,7 9,7

L 4,0 6,7 4,8 6,9 4,0 6,7 7,8 11,3
M 4,5 7,7 55 7,9 4,5 7,7 8,9 12,9
S 5,1 8,7 6,2 8,9 5,1 8,7 10,0 14,5

| 6,2 10,6 7,6 10,8 6,2 10,6 12,2 17,8
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Table 21 1 Angle bracket E19/3 Kmodi=1,18
Beam to beam connection Characteristic capacity per connection (kN)
1,2,3,4,5,6,7,8,9,10,11,12
H HH 4 7 14 1 17 1 1 HH ( ) ) b ’ ) ) ) ) ) ) ) )
Load Partial nailing (3,4,6,7,9,14/16,17,18,19) Full nailing 13.14.15 / 16.17,18.19)
duration Rk | R2x = Rsx Ry« | Rox = Rz
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<200,6 f< 200,6
47/ (f+40) 47/ (f+40)
P 28/ (f+40) 2,1 2,9 28/ (f+40) 33 4,8
f>200,6 f>200,6
39,8/ (f+2) 39,8/ (f+2)
f<97,5 f<97,5
55/ (f+40) 55/ (f+40)
L 32/(f+40) 2,4 34 32/(f+40) 3,8 5,6
f>975 f>097,5
39,8/ (f+2) 39,8/ (f+2)
f< 64,1 f< 64,1
63/(f+40) 63/ (f+40)
M 37/(f+40) 2,7 3,9 37/(f+40) 4.4 6.4
f> 64,1 f> 64,1
39,8/ (f+2) 39,8/ (f+2)
f<47,5 f<475
71/ (f+40) 71/ (f+40)
S 42/ (f+40) 3,1 4.4 42/ (f+40) 4,9 7,2
f> 475 f>475
39,8/ (f+2) 39,8/ (f+2)
f< 31,1 f< 31,1
87/(f+40) 87/(f+40)
| 51/(f+40) 3,8 54 51/(f+40) 6,0 8,8
f> 31,1 f>31,1
39,8/ (f+2) 39,8/ (f+2)

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.
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Table 22

2 Angle brackets

E19/3

Kmodi=1 ,1 8

Beam to beam connection

Characteristic capacity per connection (kN)

(1,2,3,4,5,6,7,8,9,10,11,12,

Partial nailing (3,4,6,7,9,14/ 16,17,18,19) Full nailing 13,1415/ 16.17,18,19)
Load
duration R1,k I R2,k = R3,k R1’k I R2,k = R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 34 5,8 4.1 59 3.4 58 6,6 9,6
L 4,0 6,7 4,8 6,9 4,0 6,7 7,7 11,2
M 4,5 7,7 55 7.8 4,5 7,7 8,8 12,8
S 5,1 8,7 6,2 8,8 5,1 8,7 9,9 14,4
| 6,2 10,6 7,5 10,8 6,2 10,6 12,1 17,5
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Table 23 E6/2 Column to beam connection kmodi=1,18
Column to beam connection . ) .
( Nails 1,2 and 10 disregarded for R; ) Characteristic capacity per connection (kN)
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration Ry I Ry = Rs Ry | Rox = Rsk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 28,7 f<13,3
50/(f+56) | 86/(f+56)
P 2,1 3,2 34 5,8 4,3 6,4
f> 28,7 f>13,3
17,7/ (F+1) | 17,7/(F+1)
f<227 f<10,8
59/(f+56) | 100/(f+56)
L 2,5 3,8 4,0 6,7 5,0 7,5
f> 22,7 f>10,8
17,7/ (F+1) | 17,7/(F+1)
f<18,7 f<91
67/(f+56) | 114/ (f+56)
M 2,9 4,3 4,5 7,7 5,7 8,6
f> 18,7 f>9.1
17,7/ (F+1) | 17,7/(F+1)
f<15,8 f<7,8
76/ (f+56) | 129/(f+56)
S 3,2 4.8 5,1 8,7 6,4 9,7
f> 15,8 f>7,8
17,7/ (F+1) | 17,7/(F+1)
f<12 f<6
92/(f+56) | 157/ (f+56)
| 3,9 5,9 6,2 10,6 79 11,8
f>12 f>6
17,7/ (F+1) | 17,7/(F+1)
Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as the half of the one given for two brackets.
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Table 24 E6/2,5 Column to beam connection kmodi=1,18
Column to beam connection Characteristic capacity per connection (kN)
( Nails 1,2 and 10 disregarded for R, \) pacity p
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk | Rox = Rax Rk | Roi = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<65,9 f<25
50/(f+56) | 86/(f+56)
P 2,1 3,2 34 5,8 43 6,4
f> 65,9 f>25
27,7/ (F+1) | 27,7/(f+1)
f< 47,8 f<19,8
59/(f+56) | 100/(f+56)
L 2,5 3,7 4,0 6,7 5 7,5
f> 47,8 f>19,8
27,7/ (F+1) | 27,7/(f+1)
f<374 f< 16,3
67/(f+56) | 114/ (f+56)
M 2,9 4,3 4,5 7,7 5,7 8,6
f>374 f>16,3
27,7/ (F+1) | 27,7/(f+1)
f< 30,6 f<13,9
76/ (f+56) | 129/(f+56)
S 3,2 4.8 51 8,7 6,4 9,6
f> 30,6 f>13,9
27,71 (f+1) | 27,7/(f+1)
f<223 f<10,5
92/(f+56) 157/ (f+56)
| 3,9 59 6,2 10,6 7,9 11,8
f>223 f>10,5
27,7/ (F+1) | 27.7/(f+1)
Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as the half of the one given for two brackets.
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E7/2,5

Column to beam connection

Kmodi=1 ,18

Column to beam connection
( Nails 1,2 and 12 disregarded for Ry y)

Characteristic capacity per connection (kN)

1 angle bracket per connection

2 angle brackets per connection

Load
duration Rk Rox = Ra Ry Rox = R
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<65,9 f<25
50/ (f+56) 86/ (f+56)
P 2,5 4.1 34 5,8 50 8,2
f> 65,9 f>25
27,7/ (f+1) 27,7/ (f+1)
f< 47,8 f<19,8
59/ (f+56) 100/ (f+56)
L 29 4.8 4.0 6,7 59 9,5
f> 47,8 f>19,8
27,7/ (f+1) 27,7/ (f+1)
f<37,4 f<16,3
67/(f+56) 114/ (f+56)
M 3,4 54 45 7,7 6,7 10,9
f>374 f> 16,3
27,7/ (f+1) 27,7/ (f+1)
f< 30,6 f<13,9
76/ (f+56) 129/ (f+56)
S 3,8 6,1 51 8,7 7,6 12,2
f> 30,6 f>13,9
27,7/ (f+1) 27,7/ (f+1)
f<223 f<10,5
92/(f+56) 157/ (f+56)
| 4,6 7,5 6,2 10,6 9,2 14,9
f>22,3 f>10,5
27,7/ (f+1) 27,7/ (f+1)

Note:

as the half of the one given for two brackets.

For R, for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
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Table 26 E17/2 Column to beam connection Kmodi=1,18
Column to beam connection Characteristic capacity per connection (kN)
(Nails 3,13 and 14 disregarded for R, ;) Istic capacity p !
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration Rixk | Rax = Rsx Rix | Rax = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<653 f<21,6
28/(f+39) | 47/(f+39)
P 2,7 3,8 3,4 5,8 54 7,6
f> 65,3 f>21,6
17,71(F+1) | 17,77(F+1)
f<445 f<16,9
32/(f+39) | 55/(f+39)
L 3,2 4,5 4,0 6,7 6,3 8,9
f> 445 f>16,9
17,71(F+1) | 17,77(F+1)
f< 33,6 f< 13,8
37/(f+39) | 63/(f+39)
M 3,6 51 4,5 7,7 7,3 10,2
f> 33,6 f>13,8
17,7/1(F+1) | 17,7/(f+1)
f<27 f<11,6
42/(f+39) | 71/(f+39)
S 41 57 5,1 8,7 8,2 11,4
f>27 f>11,6
17,7/(F+1) | 17,7/(f+1)
f<19,2 f<87
51/(f+39) | 87/(f+39)
I 5,0 7,0 6,2 10,6 10,0 14,0
f>19,2 f>8,7
17,71(F+1) | 17,77(F+1)
Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as

the half of the one given for two brackets.
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E18/2,5

Column to beam connection

Kmodi=1,18

Column to beam connection
( Nails 3,13 and 14 disregarded for R4 k)

Characteristic capacity per connection (kN)

1 Angle Bracket per connection

2 Angle Brackets per connection

Load
duration R1,k I Rok = R3k R1 .k I Rz x = R3x
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f< 235,5 f< 37,9
28/ (f+39) | 47/(f+39)
P 2,8 4 3,4 5,8 5,6 7,9
f> 235,5 f> 37,9
24/ (f+1) 24/ (f+1)
f< 106,5 f<28
32/ (f+39) | 55/ (f+39)
L 3,3 4,6 4,0 6,7 6,6 9,3
f> 106,5 f> 28
24/ (f+1) 24/ (f+1)
f< 68,5 f<221
37/(f+39) | 63/(f+39)
M 3,8 5,3 4,5 7,7 7,5 10,6
f> 68,5 f> 221
24/ (f+1) 24/ (f+1)
f< 50,3 f< 18,2
42/ (f+39) | 71/ (f+39)
S 4,2 6 5.1 8,7 8,5 11,9
f> 50,3 f> 18,2
241 (f+1) 24/ (f+1)
f< 32,6 f< 13,3
51/(f+39) | 87/(f+39)
| 5,2 7,3 6,2 10,6 10,4 14,5
f> 32,6 f> 13,3
24/ (f+1) 24/ (f+1)
Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as the half of the one given for two brackets.
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Table 28 E19/3 Column to beam connection kmodi=1,18
Column to beam connection Characteristic capacity per connection (kN)
( Nails 3,13 and 14 disregarded for Ry ) pacity p
1 Angle Bracket per connection 2 Angle Brackets per connection
Load
duration Rix Rzk = Rak Rik R2k = Raxk
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
f<101,5
47/ (f+40)
P 28/(f+40) 2,6 3,8 3.4 5,8 53 7,7
f>101,5
34,5/ (f+2)
f<624
55/(f+40)
L 32/(f+40) 3,1 45 4,0 6,7 6,2 9
f>62,4
34,5/ (f+2)
f<44,8
63/ (f+40)
M 37/(f+40) 3,5 5,1 45 7,7 7,0 10,2
f> 44,8
34,5/ (f+2)
f<181,9 f< 34,8
42/(f+40) | 71/(f+40)
S 4,0 5,8 5,1 8,7 7,9 11,5
f>181,9 f> 34,8
34,5/ (f+2) 34,5/ (f+2)
f<78,9 f< 239
51/(f+40) | 87/(f+40)
| 4,8 7,0 6,2 10,6 9,7 14,1
f>78,9 f> 23,9
34,5/ (f+2) 34,5/ (f+2)
Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as

the half of the one given for two brackets.
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Table 29 1 Angle bracket E5/1,5 with bolt M10 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Load R1'k I Rz,k = R3,k I R4,k I R5,k
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60
P 0.9 1,2 / /
L 1,1 1,5 / /
Min of
Min of
49,1 /e
M 16,4/ (f+24) 1,2 1,7 / /
10,8/ (e-26)
55/f
17,4
S 1,4 1,9 / /
| 17 23 / /

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two
brackets.
For Ry if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Ry anchor [KN], value must be limited by 13.6 * Ry anchor / 16 .
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Table 30 2 Angle brackets  E5/1,5 with bolt M10  Kkmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Load Rix | Rk = Rax | Rax= Rsk
duration Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
es 026*b+21| e< 042*b+25
6,0 6,0
P 3,1 5,1 1,8 2,5
e> 026*b+21| e> 042*b+25
(1,54*b+107)/(e-1,5)| (2,53*b+132)/(e-1,5)
e< 028*b+20| e<s 046*b+25
6,5 6,5
L 3,6 59 2,2 29
e> 028*b+20| e> 046*b+25
(1,80*b+114)/(e-1,5)| (2,96*b+143)/(e-1,5)
es 030*b+20| e< 049*b+25
6,9 6,9
M 4.1 6,4 2,5 3,3
e> 030*b+20| e> 049*b+25
(2,05*b+120 )/(e-1,5)| (3,38*b+153)/(e-1,5)
e< 031*b+20| e< 0,52*b +25
74 7.4
S 4,6 6,4 2,8 3,7
e> 031*b+20| e> 0,52*b +25
(2,31*b+126)/(e-1,5)| (3,80*b+154)/(e-1,5)
e< 035*b+20| e< 0,57 *b + 26
8,1 8,1
| 5,6 6,4 3.4 4,6
e> 035*b+20| e> 0,57 *b + 26
(2,82*b+139)/(e-1,5)| (4,65*b+185)/(e-1,5)

Note:

Ry anchor [KN], value must be limited by 13.6 * Ry anchor / 16 .

Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
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Table 31 1 Angle bracket E5/1,5/13 with bolt M12 kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Load R1’k I R2,k = R3,k I R4,k I R5'k
duration Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60

P 0,9 1,3 / /

L 1,1 1,5 / /
Min of

Min of
49,1/e
M 18,4/ (f+23) 1,2 1,7 / /
10,8/ (e -26)
7/f

26,1

S 1,4 1,9 / /

| 1,7 2,3 / /

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.

For R4y if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
Ry anchor [KN], value must be limited by 21.9 * Ry anchor / 25 -
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Table 32 2 Angle brackets E5/1,5/13 with bolt M12 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Rk I R2x = Ra I Rax=Rsx
Load duration |Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 027*b+21| e< 0,44 *b+ 25
6,1 6,1
P 3,3 54 1,8 2,5
e> 027*b+21 ]| e> 0,44 *b+ 25
(1,63*b+109)/(e-1,5)| (2,67*b+136)/(e-1,5)
es 029*b+21]| e<s 048*b+25
6,6 6,6
L 3,8 6,2 2,2 2,9
e> 029*b+21| e> 048*b+25
(1,90*b+116)/(e-1,5)| (3,12*b+147)/(e-1,5)
e< 031*b+21| es 051*b+26
7,0 7,0
M 4.4 6,8 2,5 34
e> 031*b+21| e> 051*b+26
(2,17*b+123 )/(e-1,5)| (3,57*b+158)/(e-1,5)
e< 033*b+20| es 054*b+26
7,4 7.4
S 49 6,8 2,8 3,8
e> 033*b+20| e> 054*b+26
(2,45*b+130)/(e-1,5)| (4,01*b+169)/(e-1,5)
e< 036*b+20)| e< 0,60*b + 26
8,2 8,2
| 6,0 6,8 3.4 4,6
e> 036*b+20| e> 0,60*b + 26
(2,99*b+143)/(e-1,5)| (4,90*b+191)/(e-1,5)

Note:

Ry anchor [KN], value must be limited by 21.9 * Ry anchor / 25 -

Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
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Table 33 1 Angle bracket E5/2 with bolt M10 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Load Rix | Rax = Rax | Rax | Rs
duration Connector nail according to ETA-04/0013:
4,0x35 |  4,0x60 4,0x35 4,0x60 4,0x35 |  4,0x60 4,0x35 4,0x60
P 0,9 1,3 / /
L 1,1 1,5 / /
Min of
Min of
749 /e
M 18,7/ (f+24) 1,2 1,7 / /
19,2/(e-26)
9,7/f
17,4
S 1,4 1.9 / /
| 1,7 2,3 / /
Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.

For Ry if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities

Ry anchor [KN], value must be limited by 13.6 * Ry anchor / 16 .
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Table 34 2 Angle brackets E5/2  with bolt M10 kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Ry« I R2x = Rax I Rax=Rsx
Load duration|Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
e< 022*b+23|e< 035*b+26
7,2 7,5
P 3,2 5,2 1,8 2,5
e> 022*b+23|e> 035*b+26
(1,59*b+145)/(e-2) | (2,61*b+170)/(e-2)
es 023*b+22|es 0,38*b+25
8,1 8,1
L 3,7 6,1 2,1 3,0
e> 023*b+22|e> 038*b+25
(1,85*b+151)/(e-2) | (3,05*b+181)/(e-2)
es 025*b+21|es 040*b+25
8,6 8,6
M 4,2 7,0 2,4 3.4
e> 025*b+21|e> 040*b+25
(2,12*b+158 )/(e-2) | (3,48*b+192)/(e-2)
es 026*b+21|e< 043*b+25
9,2 9,2
S 4,8 7,8 2,7 3,8
e> 026*b+21|e> 043*b+25
(2,38*b+164)/(e-2) | (3,92*b+203)/(e-2)
es 029*b+21|es<s 047*b+25
10,1 10,1
| 5,8 9,6 3,4 4,6
e> 029*b+21|e> 047*b+25
(2,91*b+178)/(e-2) | (4,79*b+225)/(e-2)

Note:

Ry anchor [KN], value must be limited by 13.6 * Ry anchor / 16 .

Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
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Table 35 1 Angle bracket AT1 with bolt M8 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Load Rk Rax = Rax Ry Rs
duration |Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60
P 1,4 2,1 / /
L 1,6 2,5 / /
Min of
Min of
54 /e
M 37,8/ (f+13) 1,8 2,8 / /
75/(e-35)
58/f
8,6
S 2,1 3,2 / /
| 2,5 3,9 / /

Note: For Ry, if the purlin is prevented from rotation, consider the value as the half of the one given for two

brackets.

For Ry if the purlin is prevented from rotation, consider the value given for two brackets for e=0.
Value given for a withdrawal characteristic capacity of the bolt of 9 kN. For others bolt withdrawal capacities
Ry anchor [KN], value must be limited by Ry anenor / 9 -
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Table 36 2 Angle brackets  AT1  with bolt M8  kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
Rk I Rox = Rax I Rax= Rsy
Load duration [Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
Min of Min of es 068*b+28| es 1,08 *b + 34
79 12,5 5,8 5,8
P 2,8 4,2
0,75 * Ry anchor | 0,75 * R anchor e> 068*b+28| e> 1,08 *b + 34
(3,93*b+142)/(e-1,5)| (6,24*b+182)/(e-1,5)
Min of Min of e 0,73*b+28 | es< 1,16 *b + 35
9,2 14,6 6,26 6,26
L 3,2 4.9
0,75 * Rk anchor | 0,75 * Rk anchor e> 0,73*b+28| e> 1,16 *b + 35
(4,58*b+154)/(e-1,5)| (7,28*b+199)/(e-1,5)
Min of Min of e 0,78*b+28 | e< 1,24*b + 35
10,5 16,6 6,7 6,7
M 3,7 5,6
0,75 * Rkanchor | 0,75 * Rk anchor e> 0,78*b+28| e> 1,24*b + 35
(5,23*b+165 )/(e-1,5)| (8,32*b+217)/(e-1,5)
Min of Min of es<s 083*b+28| es 1,32*b + 36
11,8 18,5 7,1 7,1
S 4,2 6,3
0175 * Rk,anchor Os75 * Rk,anchor e> 0,83 * b+28 e> 1:32 * b+ 36
(5,89*b+176)/(e-1,5)| (9,36*b+235)/(e-1,5)
Min of Min of es 092*b+28 | es 1,46 * b + 37
14,4 18,5 7,9 7.9
| 5,1 7,8
0,75 * Rkanchor | 0,75 * Ry anchor e> 092*b+28| e> 1,46 * b + 37
(7,20*b+198)/(e-1,5)| (11,44*b+270)/(e-1,5)

Note:

Ry anchor [KN], value must be limited by Ry anenor / 9 -

Value given for a withdrawal characteristic capacity of the bolt of 9 kN. For others bolt withdrawal capacities
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Table 37 E4/2,5 with bolt M10 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rk R2k = Rax Rk Rz =Rz
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,8 1,4 5,1 8,5 1,6 2,8
L 1,0 1,6 6,0 9,9 1,9 3,2
min of : min of :
M 20,9/ (f+28) | 20,9/ (f+28) 1,1 1,9 6,8 11,3 2,2 3,7
27,7/ f 27,7 /f
S 1,2 2,1 7.7 12,7 2,5 4,2
I 1,5 25 9,4 13,6 3,0 5,1

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Ry anchor [KN], value must be limited by 13.6 * Ry anchor / 16 .
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Table 38 E6/2 with bolt M10 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry | Ryx = Ry Rix | Rz = Rs
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,8 1,1 53 8,9 1,7 2,2
L 1,0 1,3 6,2 10,3 1,9 2,6
min of :
M 148/ (f+27) 1,1 1,5 7,0 11,2 2,2 29
17,7/ f
S 1,2 1,7 7,9 11,2 25 3,3
| 1,5 2,0 9,7 11,2 3,0 4,1

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 13.6 * Ry anchor / 16.
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Note:
as

Table 39 E6/2,5 with bolt M10 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R Rok = Rax R Ry x = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
P 0,8 1,4 5,3 8,9 1,6 2,8
L 1,0 1,6 6,2 10,3 1,9 3,2
min of :
M 201 /(f+28) 1,1 1,9 7,0 11,8 2,2 3,7
27,71/ f
S 1,2 2,1 7,9 13,3 2,5 4,2
| 1,5 2,5 9,7 13,6 3,0 5,1

For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

the half of the one given for two brackets.

Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities

Ricanchor [KN], value must be limited by 13.6 * Ry anchor / 16 .




Page 85 of 99 of European Technical Approval no. ETA-07/0194

Table 40 E7/2,5 with bolt M10 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry I R2x = R Rk I Rax = R
Connector nail according to ETA-04/0013: |Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 | 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 | 4,0x60
P 0,8 1,4 5,3 9,0 1,6 2,8
L 1,0 1,6 6,2 10,4 1,9 3,2
M 26/(f+28) 1,1 1,9 7,0 11,9 2,2 3,7
S 1,2 21 8,0 13,4 2,5 4,2
| 1,5 2,5 9,7 13,7 3,0 5,1

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 13.6 * Ry anchor / 16 .
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Table 41 E14/2  with bolt M12 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry | Ryx = Ry Rix | Rz = Rax
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,4 2,3 29 4.9 2,8 4,7
L 1,6 2,7 3,4 5,7 3,2 54
min of :
M 359/ (f+17) 1,9 3,1 39 6,5 37 6,2
15,3/ f
S 2,1 3,5 4.4 7,4 4,2 7,0
I 2,5 4,3 53 9,0 5,1 8,5

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
Ry anchor [KN], value must be limited by 21.9 * Ry anchor / 25 .
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Table 42 E17/2 with bolt M12 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ri | Ryx = R Rix | Rz = Rs

Connector nail according to ETA-04/0013:  JConnector nail according to ETA-04/0013:

4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,4 2,4 8,3 13,5 2,8 4,8
L 1,7 2,8 9,7 15,7 3,3 5,6
min of :
M 359/(f+17) 1,9 3,2 11,1 16,4 3,8 6,4
15,3/f
S 2,1 3,6 12,5 16,4 4,3 7,2
| 2,6 4.4 15,2 16,4 5,2 8,9

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 21.9 * Ry anchor / 25 .
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Table 43 E18/2,5 with bolt M12 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Ry« | Ryx = Ry Rix | Rz = R
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 2,5 4,2 8,1 13,2 50 8,5
L 29 4,9 9,5 15,4 59 9,9
min of :
M 76,5/ (f+18) 3,3 5,7 10,8 17,7 6,7 11,3
24 /f
S 3,8 6,4 12,2 19,9 7,5 12,7
| 4,6 7,8 14,9 22,2 9,2 15,5

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 21.9 * Ry anchor / 25 .
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Table 44 E19/3 with bolt M12 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration Rix | Rox = Ry Rix | Rzx = Ry
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
min of :
P 239/f 2,5 4.1 8,1 13,3 4,9 8,3
88,7/(f+18)
min of :
L 279/f 29 4,8 9,5 15,5 57 9,7
88,7/(f+18) _
- - min of :
min of :
M 319/f 88,7/(f+18) 3,3 5,5 10,8 17,7 6,5 111
88,7/(f+18) 345/f
min of : ’
S 345/f 3,7 6,2 12,2 19,9 7,4 12,4
88,7/(f+18)
min of :
I 34,5/ f 4,5 7,6 14,9 22,0 9,0 15,2
88,7/(f+18)

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities

Ry anchor [KN], value must be limited by 21.9 * Ry anchor / 25 -
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Table 45 EG6/2 with bolt M10 Kmodi=1,18
Column to rigid support connection . . .
( Nails 1,2 and 10 disregarded for Ry ) Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1,k I RZ,k = R3,k R1yk I R2,k - R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,8 1.1 2,7 4,6 1,7 2,2
L 1,0 1,3 3,2 53 1,9 2,6
min of :
M 14,8/ (f+27) 1,1 1,5 3,6 6,1 2,2 29
17,7/ f
S 1,2 1,7 4,1 6,8 2,5 3,3
| 1,5 2,0 5,0 8,4 3,0 4,1

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 13.6 * Ry anchor / 16 .
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Table 46 EG6/2,5 with bolt M10 Kmodi=1,18
Column to rigid support connection o . .
( Nails 1,2 and 10 disregarded for Ry ) Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1’k I RZ,k = R3,k R1,k I RZ,k - R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 0,8 1,4 2,7 4,6 1,6 2,8
L 1,0 1,6 3.1 5,3 1,9 3,2
M 20,1/ (f+28) 1,1 1,9 3,6 6,1 2,2 3,7
S 1,2 21 4,1 6,8 2,5 4,2
| 1,5 2,5 50 8,4 3,0 5,1

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 13.6 * Ry anchor / 16 .



Page 92 of 99 of European Technical Approval no. ETA-07/0194

Table 47 E7/2,5 with bolt M10 kmodi=1,18

Column to rigid support connection Characteristic capacity per connection
( Nails 1,2 and 12 disregarded for R, ) (kN)

1 angle bracket per connection 2 angle brackets per connection
Load
duration Rqx I Rk = Ry Rqx I Rk = Rz
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60

f<234
12/f

f> 234
26/ (f+28)

f<31,9
14/ f

f> 31,9
26/ (f+28)

f<43,6

16 /f
M 26/(f+28) 1,1 1,9 3,6 6,1 2,2 3,7
f> 43,6

26/ (f+28)

f<61,2
18 /f

f> 61,2
26/ (f+28)

f< 148
219/f

f> 148
26/ (f+28)

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 16 kN. For others bolt withdrawal capacities
Ry anchor [KN], value must be limited by 13.6 * Ry anenor / 16 -
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Table 48 E17/2 with bolt M12 Kmodi=1,18
Column to rigid support connection . L . .
( Nails 3,13 and 14 disregarded for Ry ) Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1’k I RZ,k = R3,k R1,k I RZ,k - R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,4 1,9 8,3 13,5 2,8 3,8
L 1,7 2,2 9,7 15,7 3,3 4,4
min of :
M 359/ (f+17) 1,9 2,5 11,1 16,4 3,8 5,0
15,3 /f
S 2,1 2,8 12,5 16,4 4,3 57
| 2,6 3,5 15,2 16,4 5,2 6,9

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as

the half of the one given for two brackets.

Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 21.9 * Ry anchor / 25 .
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Table 49 E18/2,5 with bolt M12 Kmodi=1,18
Column to rigid support connection . L . .
( Nails 3,13 and 14 disregarded for Ry ;) Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R‘l,k I RZ,k = R3,k R1,k I RZ,k - R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 | 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
P 1,4 2,3 8,1 13,2 2,8 4,7
L 1,6 2,7 9,5 15,4 3,2 55
min of :
M 76,4/ (f+18) 1,8 3,1 10,8 17,7 3,7 6,3
24/ f
S 2,1 3,5 12,2 19,9 4,2 7,0
| 2,5 4,3 14,9 22,2 51 8,6

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value

as

the half of the one given for two brackets.

Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 21.9 * Ry anchor / 25 .
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Table 50 E19/3 with bolt M12 Kmodi=1,18
Column to rigid support connection . . .
( Nails 3,13 and 14 disregarded for R ) Characteristic capacity per connection (kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration R1’k I R2,k = R3,k R1yk I RZ,k - R3,k
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60 4,0x35 4,0x60
min of :
P 239/f 2,4 3,6 8,1 13,3 4,8 7,2
88,7 /(f+18)
min of :
L 279171 2,8 4,2 9,5 15,5 5,6 8,4
88,7 /(f+18)
min of : min of :
M 31.9/f | 887/(f+18)| 3,2 4,8 10,8 17,7 6,4 9,6
88,7 /(f+18)
345/f
min of :
S 34,5/ f 3,6 54 12,2 19,9 7,2 10,8
88,7 /(f+18)
min of :
I 34,5/f 4.4 6,6 14,9 22,0 8,8 13,1
88,7 /(f+18)

Note: For R for 1 angle bracket connection, if the purlin or column is prevented from rotation, consider the value
as the half of the one given for two brackets.
Value given for a withdrawal characteristic capacity of the bolt of 25 kN. For others bolt withdrawal capacities
Ricanchor [KN], value must be limited by 21.9 * Ry anchor / 25 .
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Table 51 6090 Kmodi=1,18
. Characteristic capacity per connection
Beam to beam connection pacity p
(kN)
1 angle bracket per connection 2 angle brackets per connection
Load
duration | Rok = Rax Rqx | Rk = Rjx
Connector nail according to ETA-04/0013: Connector nail according to ETA-04/0013:
4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60 4,0x40 4,0x60
171 (f+28)
P max 21/ (f+28) / / 2,4 3,0 / /
26/ (f+50)
20/ (f+28)
L max 23/(f+28) / / 2,7 3,3 / /
30/(f+50)
23/ (f+28)
M max 23/ (f+28) / / 29 3,5 / /
35/(f+50)
23/ (f+28)
S max 23/ (f+28) / / 3,0 3,7 / /
39/(f+50)
23/ (f+28)
| max 23/(f+28) / / 3,4 4,0 / /
39/(f+50)
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Table 52 6090 with bolt M10 Kmodi=1,18
Beam to rigid support connection Characteristic capacity per connection (kN)
1 angle bracket per connection
Ri« For another withdrawal capacity can F, be
’ For a bolt with & minimum determined by using a factor kg, on the
Load N values marked by *. If the capacity of F, is
Fastened on a . characteristic withdrawal ; )
duration 4.0x40 4.0x60 capacity of: increased the bolt shall be of quality
’ ’ ’ 8,8.However, F; < Fy . because of the
bracket itself
P 67 n/]g;zz) Kro = Fok / (8,6 * k)
28/ (f+8) Fimax = 5,4
L KFb = Fb,k / (8,6 * ky)
I:1,max = 6=2
Concrete structure M 67* | (f+22) 8,6 * Kk, Kro = Fox /(867 k)
I:1,max = 7s1
max.
S 28/ (f+8) KFb = Fb,k / (8,6 * ky)
I:1,max = 8=0
I KFb = Fb,k / (8,6 * ky)
I:1,max =10
P Ko = Fox / (6,2 * k)
I:1,max =5
L Kep = Foi /(6,2 " k,)
F =59
75* | (f+22) fmax
Ligth weight concrete or M 6.2 * Kep = Foi /(6,2 " k,)
masonry structure max. 27K, Fimax = 6,7
35/ (f+10) "
S Kep = Fpi /(6,2 k)
I:1,max = 7,6
I KFb = Fb,k / (6,2 * k/)
I:1,max = 8=0

Ky = YM,withdrawaI /YM,timber connection




Page 98 of 99 of European Technical Approval no. ETA-07/0194

Table 53

6090

with bolt M10

Kmodi=1 ,18

Beam to rigid support connection

Characteristic capacity per connection (kN)

2 angle brackets per connection

Fastened on a

Load
duration

R1,k

4,0x40

4,0x60

For a bolt with a minimum
characteristic withdrawal
capacity of:

For another withdrawal capacity can F; be
determined by using a factor kg, on the values
marked by *. If the capacity of F; is increased

the bolt shall be of quality 8,8.However, F, <
F1 max because of the bracket itself

Concrete structure

9,9*

8,6 "k

Ko = Fox /(8,6 * k)
l:1,max =11

Ko = Fox /(8,6 * k)
F1,max =13

Ko = Fox /(8,6 * k)
I:1,max =14

Krp = Fpx / (8,6 " k,)
F1,max =16

Krp = Fpx / (8,6 " k,)
F1,max =20

Ligth weight concrete or
masonry structure

91~

6,2 "k

Kep = Fox /(6,2 % k)
I:1,max =10

Kep = Fox / (6,2 * k)
I:1,max = 12

Kep = Fox / (6,2 * k)
F1,max = 14

Keb = Fox /(6,27 k)
l:1,max =15

Kep = Fox /(6,2 % k)
F1,max =16

ky = YM,withdrawal / YM,timber connection
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Table 54 6035 with bolt M10 kmodi=0,8
Beam to rigid support connection Characteristic capacity per connection (kN)
For all load duration 1 angle bracket per connection
For another withdrawal capacity can F; be
Rk ) . determined by using a factor kg, on the
For a bolt with a minimum . . .
C values marked by *. If the capacity of F is
Fastened on a characteristic withdrawal ) )
capacity of: increased the bolt shall be of quality
4.0x40 4,0x60 8,8.However, F; < F“.nax because of the
bracket itself
Kep, = Fp /(6,9 *k
Concrete structure 3,3* 6,9* ky Fo ™ Tbk _( )
I:1,max - 5,2
Ligth weight concrete or 5g* 50 * Kep = Fpi /(5,0 * k)
masonry structure ’ 07k, Fimax = 4,0

ky = YM,withdrawal / YM,timber connection



TECHNICAL BULLETIN

| SIMPSON
ETA-07/0194, amendment StrongTie

Angles brackets

The purpose of this bulletin is to provide awareness and guidance relating to
the amendment of ETA-07/0194. The amendment is caused by a reduction of
the capacity of connector nails stated in ETA-04/0013 valid from 11.10.04.

Determination of characteristic capacity of the angle bracket connections
using connector nails according to ETA-04/0013

The characteristic capacities can be determined by a total recalculation
using the nail capacities stated in the Technical Bulletin for ETA-04/0013
amendment, connector nails and connector screws.

If the capacities are not determined by a total recalculation (or other
considerations) they can be determined on the safe side by multiplying the
capacities Rik, R2k, Rak, Rax and Rsk stated in the tables in ETA-07/0194 with a
reduction factor c: which appears from table 1.

Table 1
Connector Reduction factor c,
nail Rik, Rax Rsk Rox Rak
4,0x 35 0.74 0.74
4,0x 40 0.74 -
4,0 x 60 0.87 0.9

Reminder: The load-carrying capacity of an angle bracket connection using
nails of intermediate length have to be determined by linear interpolation
between the withdrawal capacity given for the long (4.0x60) and the short
connector nails (4.0x35).

Determination of the characteristic capacity of the angle bracket
connections using connector screws according to ETA-04/0013

By substituting connector nails with connector screws according to table 3
the characteristic capacities stated in the tables in ETA-07/0194 are
applicable on the safe side without using any reduction factor.

This bulletin is
effective until the

Table 3 amended ETA-
Substitution 04/0013 has
Connector nail Connector screw been published.
4,0x 35 5,0x35
4,0x 40 5,0x35 Simpson Strong-Tie
4,0 x50 5,0 x 50
4.0 x 60 5.0 x 50 Zac des 4 chemins

F-85400
Sainte-gemme la
plaine

Tél.: 02 51 28 44 00
Fax: 02 51 28 44 01




