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Verification Sherpa-Connector
according to ETA-12/0067 of 17 September 2019

Connection & Geometry
one-sided connection, secondary beam top edge, level
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Installation situation:

The main beam is sufficiently secured against twisting.

Components:

secondary beam by /hy:

main beam by /hg:

Sherpa-Connector:

SCrews:

140/440 mm
160/440 mm

XL 100

25 pcs. 8.0 x 160 mm
2 pcs. 6.0x 100 mm

Foq l

hy

1tk
| LY
/

’
-n
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laminated timber, GL24c (p;, = 365 kg/m?)
laminated timber, GL24c (p = 365 kg/m?)

dimensions: 20/120/370 mm

edge distance eg n: 55.0 mm

(locking screws for stress F3 4)



Calculation Module: T10 - Sherpa-Connector | Version 1.0.0:1129 | www.ing-tools.de

ingtools - Bemessungssoftware
An der EickesmUihle 26
41238 Monchengladbach

20.02.23
Page 2/6

Loads

Service class NKL1 - heated interiors

Fiq= 10.00 kN KLED: medium kmoa: 0.80

Iy 4= 55.00 kN KLED: short kmoa: 0.90

Fs 4= 14.00 kN KLED: short kmoa: 0.90

Fys.q4 = 1.00 kN KLED: short kmoa: 0.90
Verification: 1.00 < 1.00 Verification fulfilled

Annotations

This calculation provides the verification of the Sherpa-connector. The connected main and secondary

beams are not included.

Calculation

Shear stress analysis of secondary beam

Capacity:

for = 3.50 N/mm?

Fod = Emod * ok _ 0904390 _ 9 49 N/mm?
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Load:
2.5 2.5
ker = = =071
4 fv,k 3.50
hef = hn — hi,n = 440 — 40 = 400 mm
Acp = kep % by # hep = 0.71 % 140 % 400 * 1072 = 397.60 cm?
Vid Fhq 55.00 103 )

=1.5 — =1.5 =~ =15% ———— = 2.07 N/mm

T A e " 397.60 * 102 /
. Td 2.07
Shear stress analysis of secondary beam: = = 1.00 < 1.00
rstr yst naary Koo % foq  0.86 %2.42 =
Verification of connector in force direction 1
350
Rirabi =62.3 380 = 57.38 kN - Sherpa Connector Type XL 100
Taking into account deviations of bulk density according to ETA-12/0067, Annex 5:
ksys = 1.15
0.8
pr \0-8 365
Fdons = Kaps (—) — 115 (22) =11
dens = Fsys * \ 35 g (350 0
Rl,k = kdens * Rl,Tab,k =1.19 % 57.38 = 68.28 kN
R 68.28

Ri g = kmod ¥ —2 = 0.80 x —— = 42.02 kN

’ Ym 1.30

F; 10.
Verification of connector in force direction 1: —Ld _ 10.00 = 0.24 <1.00
Ria  42.02

Verification of connector in force direction 2

The main beam is sufficiently secured against twisting in and against the direction of insertion. The calcu-

lation takes this installation situation into account.

characteristic load capacity of connector according to ETA-12/0067, Annex 5:
Ro 1ab,i = 88.20 kN - Sherpa Connector Type XL 100

Taking into account deviations of bulk density according to ETA-12/0067, Annex 5:

koys = 1.15
0.8
pr |08 365
kdens = ksys (7) =1.1 —_— =1.1
; vs* \350 o <350 )
Rojo = kdens * Roapr = 1.19 % 88.20 = 104.96 kN
R 104.96
Ro.q = kmoa ¥ —2% = 0.90 — 72.66 kN
YM 1.

. . . . Fry  55.00
Verification of connector in force direction 2: ot — =
Roq  T72.66

0.76 < 1.00
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Control of a/h-values for main and secondary beam (load direction 2)
main beam: secondary beam:
b 160 mm by 140 mm
hy: 440 mm hn: 440 mm
€R,H- 15 mm €R,N- 55.0 mm
en,H: 25.0 mm €n,N: 25.0 mm
e1,H: 297.5 mm €1,N: 320.0 mm
hl,H: 102.5 mm hl,N: 40.0 mm
am: 337.5 mm an: 400.0 mm
ag 3375
— =——=0.77>0.70
hg 440 ~

In main beam proof of tension perpendicular to grain for load direction 2 is not required.

Verification of connector in force direction 3

The main beam is sufficiently secured against twisting in and against the direction of insertion. The calcu-

lation takes this installation situation into account.

Rs ;; = 40.60 kN - Sherpa Connector Type XL 100

40.
R34 = Emod * Bk _ .00« 2060 _ o811 kn
. . . . F: 14.00
Verification of connector in force direction 3: “3d = 0.50<1.00

Rsq 2811
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Control of a/h-values for main and secondary beam (load direction 3)

main beam: secondary beam:
P H: 400.0 mm hn,N: 360.0 mm
hn.g  400.0
— = ——=0.91 .
hort 140 0.91 > 0.70

In main beam proof of tension perpendicular to grain for load direction 3 is not required.

hnn  360.0
— = ——=10.82 .
I 110 0.82 > 0.70

In secondary beam proof of tension perpendicular to grain for load direction 3 is not required.

Verification of connector in force direction 45

The main beam is sufficiently secured against twisting perpendicular to the direction of insertion. The cal-
culation takes this installation situation into account.

characteristic load capacity of connector according to ETA-12/0067, Annex 5:
Rys.1ab,i = 34.90 kN - Sherpa Connector Type XL 100

Taking into account deviations of bulk density according to ETA-12/0067, Annex 5:

0.5 0.5
kdens = ( Pk ) = 7365 =1.02
350 350
Ris.e = kdens * Ras.ap s = 1.02 % 34.90 = 35.60 kN

Rus.x 35.60
k —0.90 % 227 = 24.65 kN
T * 130

Ras,qa = kmod *

Verification of connector in force direction 45: Fis.a = 100 = 0.04 < 1.00
Rys.q 24.65

combined strain on the connector

Fq 2+ Fus.a 2+ Fia\®  (55.00 2+ 1.00 2+ 10.00\°
Roq Rys.q Riq)  \7266 24.65 42.02

= 0.58 +0.00 + 0.06

= 0.64

combined strain on the connector: 0.64 <1.00
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Compilation of results
. Td 2.07
Sh tress analysis of secondary beam: = = 1.00< 1.00
ears y y ky* fon  0.86%2.42 =
0.00
ification of tor in fi direction 1: Jld _ U 0.24 < 1.00
Verification of connector in force direction R~ 12202 <
Verification of connector in force direction 2: @ = M = 0.76 < 1.00
Ryq  72.66
F: 14.
Verification of connector in force direction 3: 3.4 _ ﬂ = 0.50 < 1.00
Rsq 28.11
F. 1.
Verification of connector in force direction 45: 45,4 _ ﬂ = 0.04 < 1.00
Rysq  24.65
combined strain on the connector: 0.64 <1.00
Verification: 1.00 < 1.00 Verification fulfilled
Applied standards
DIN EN 14080:2013-09 Timber structures - Glued laminated timber
DIN EN 1995-1-1:2010-12 Eurocode 5: Design of timber structures , Part 1-1

DIN EN 1995-1-1/A2:2014-07

DIN EN 1995-1-1/NA:2013-08 National Annex - Nationally determined parameters - EC5

ETA-12/0067 of 17 September  Sherpa XS, S, M, L, XL und XXL

2019




