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Tutorial — Calculation of Timber Truss Joints with SCIA & FRILO

Introduction

Since FRILO release R2023-2 and SCIA Engineer version 22.1 it is now possible to transfer Timber Truss
Joints from a 3D model of SCIA Engineer to the FRILO program “Timber Truss Joint - HO13+".

Application options of FRILO HO13+

HO13+ is suitable for the calculation of typical truss nodes in timber construction. In such a joint, up to five
outgoing bars are connected in a centre point. It is important that the bars lie in one plane.

The currently available fasteners are dowel pins/fit bolts/bolts as well as nails. For timber-to-timber
connections and steel-to-timber connections with surface-mounted plates, special dowels are additionally
available. In timber-to-timber connections, combined arrangements of dowel pins and fit bolts are definable.

The connection strength verifications of the fasteners are performed in accordance with Johansen's theory
(verification method in accordance with Annex G of DIN 1052: 2004/2008). Suspension effects can be taken
into account, if applicable. On the basis of the connection strength verifications, the software calculates the
required number of fasteners, checks the minimum spacing to be complied with and performs the necessary
verifications on the connectedcomponents in the area of the joint.

You can find further information to HO13+ via the following link:
https://www.frilo.eu/wp-content/uploads/EN/Manuals/fl ho1l3 ho3 hol4 eng.pdf
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Phase 1: Model preparation In SCIA Engineer \

Step 1: Preparation of the model in SCIA Engineer

Since design internal forces are transferred between SCIA Engineer and HO13+, it is important that a load
case combination is created in SCIA Engineer. This should be exploded to linear before the calculation.

&% Combinations

I = fEM & &2 [ Inputcombinations v
ULS-Set B (auto) Name ULS-Set B (auto)
SLS-Char (auto)
ULS-Set B (auto)1
ULS-Set B (auto)2

Description
Type EN-ULS (STR/GEO) Set B
Updated automatically
Structure Building
Active coefficients
4 Contents of combination
LC1 - Self weight [-] 1,000
LC2 - Permanent [-] 1,000
LC3 - Variable [-] 1,000
LC4 - Point [-] 1,000

;Actions
Explode to envelopes  >>>
Explode to linear >>>
Show Decomposed EN combinations  >>>
New Insert Edit Delete Close

Furthermore, it is important that the members are connected hinged in the generated truss, the chord may
be continuous. The "truss bar" property does not currently affect the transfer.

Step 2: Localize design-relevant node

Once the model has been calculated, the most highly stressed node can be located by displaying the 1D-
internal forces and the stresses. The node to be verified can then be identified and followed up.

W s Ergoee —
SCIA s2omsiomsee re—
DG X @& © o Plecsa click here or pres d type your text...t will be completed with lines befow. wy OY 2 cmG D EmE S
! 20 e R
Velues: o« (1D/2D) = »
Linear ¢ RESULTS (1) X
Combination: ULS-Set 8 (auto) 3 . —
Selection: All g Name 3Dstress
Location: In nodes avg. on mocro. &§| | seecron
System: LCS mesh element = Typeolselection Al
Basc magnitudes I
Fiter o
- RESULT CASE
Typeofioad Combinations
Combination  ULS-Set 8 (auto)
E Envelope (for 20 draw. Absolute extreme
i e T
- E 53 53 28 23 83 23 53 g Typevariables  Bask magnitudes -
'. Vaive ©_x(10/20)
3 System  LCS mesh element
B Extrome 10 Global
Extemez0 Global
Iﬁ ¥ CALCULATE RESULTS ON ..
= 1D members @7
& 20 positve face @2
Doegrtietace @O
Bl + oeromien TR
7 oetormedsructre ()
A ~ ERRORS, WARNNIGS AND NOTES SETTINGS
Showlnformationab... @Y
&) e
e Showwarnings Al
- ownotes1n extremes only
8 ¥ Stiompole |k mrs only
I. e Show table with expls... @
4 u ACTIONS
&’ £ Refresh s
. (® Mew combination from Combination key
= ©® Draving setip 0
th >
INPUT PANEL B Al workstations © Resitstable
A B Al cotegories | @ saskmodelling , TT Report preview
MBS e D e Fol jompTRPHY L LS aes
o~ 2

More information on interpreting the results can be found here:
https://help.scia.net/webhelplatest/en/#results/commands/ld internal forces.htm
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Tutorial — Calculation of Timber Truss Joints with SCIA & FRILO

Step 3: Call HO13+ interface

Before calling the interface, you can either select an entire 3D node, or you can already select only the
members that lie in a plane. In HO13+, the necessary equilibrium forces are added and generated in this
case. After that, the interface "FRILO Timer Connection " can be searched for via SCIA Spotlight in the upper
edge of the screen. After calling the command, the node is transferred.

8 50 Enginee
SCIA somsiomsse Timber Truss |
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1S [ Open from FRILO Building Model (G.. - im »|2b|a
Velues: ox (10/2D) 2 Frilo timber connection S E i
Unear calculation RESULTS (1) s
‘ o Exp to FRILO Building Mode! (GEO) A LA
Combaton: US5t8 () =l s & Trrer
Selection: All [5 Update from FRILO Buiding Model ... ] H
Location: In nodes avg. on macro. < ssM o = SELECTION
System: LCS mesh element AL Frio foundation check o s TN G
Bosc magntudes I Feto foundation input b S
bl ¥ RESULT CASE
30 Typeofload Combinations
24
1 Combination  ULS-Set B (auto)
z ol Envelope (for 20 daw..._ Absolute atreme
: o R
g 20
g 3 a8 73 38 B b 33 33 g 2 Typa s | Bk merhais
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Phase 2: Design in FRILO’s HO13+

Step 4: Intermediate dialog

Before the node is transferred to the HO13+ program, an intermediate dialog appears in which the members
to be designed can be selected. In HO13+ it is not possible to design a 3D node. For this reason, a 3D node
must be reduced to a 2D node in this intermediate dialog, in which the members lie in the same plane. The
connection should then always be dimensioned separately for each plane.

Before the transfer, it is checked which type of member it is - diagonal, chord and post. If necessary, the
preselection can be adjusted here again. Furthermore, it is possible to deselect any existing torsional
moments or shear forces here. These cannot be taken into account in the HO13+ calculation.

Members in the HO13+ truss model (2]
Member 1 Diagonal2

Member 2 Diagonal 1 - I
Member 4 Chord 1 ) X
Member 5 | Chord2 -
Protocol (2]

NvzMy

Chord 2

< QAR

Diagonal 1 Member 2
Diagonal 2 Member 1 4

/ Chord 1

NVzMy

Status. Ok

1 1’ D
Diagonal 2|

Diagonal 1

Alocation of members to Ho13 model

Step 5: Dimensioning in HO13+

Afterwards, the node is automatically transferred to the FRILO program HO13+. In addition to the design
standard, the material quality and the cross-section dimensions, the corresponding load combinations with
the associated design internal forces are also transferred.

As arule, the program already makes a proposal for the fastener after the transfer. However, this automatic
arrangement cannot be guaranteed for every geometry. If this is the case, manual reworking is necessary.

The calculation can be started by clicking the "Calculation” button in the toolbar at the top of the screen.
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