TRUSS4

Engineering Manual No. 3

Update 01/2023

Supermarket

Project description
Program: Truss3D

File(s): FineTrial.tr3
available here: https://data.fine.cz/manuals/FineTrial.zip

The target of this manual is a step-by-step input guide for a supermarket as they have been
built many times all over Europe. We also focus on the bracing truss group.

It is recommended that you already have worked the examples given in our Engineering
Manuals 01 and 04 (a simple hip roof and a formwork truss), which acquaint you with basic
functionality in Truss3D and Truss2D.

Theoretical background

Groups of bracing trusses are designed to ensure the spatial rigidity of the roof structure as
a whole. It is mainly about ensuring the members of the trusses against deflection out of
plane caused by horizontal forces (wind, earthquake, imperfections, etc.) and against the
buckling of members in compression. It is generally considered that one bracing field is able
to stabilize approx. 8-12 main trusses, depending on the size of the compressive force
(span, load) and the layout of the longitudinal reinforcements (purlins, sheathing, etc.).

The design of bracing is performed in a different way compared to ordinary trusses. The
procedure used in the program is based on EN 1995-1-1 and procedures recommended for
DIN1052:2008.

The load on the bracing trusses is determined according to formula 9.37 of the EN 1995-1-1
standard. The inputs to this formula are mainly the span of the bracing truss (as the total
span of the bracing system), the average design compressive force in the braced part and
the number of braced trusses. The coefficient kf,3 has a value of 30 with regard to the
recommendations of the standard. Design values of the load are always determined with
regard to theload duration. The load is applied on the trusses in both possible directions.

The vertical bracing trusses / elements above the supports are loaded by the horizontal
reaction from the bracing trusses, which is transmitted by these trusses to the substructure.

In the calculation the program only considers the forces from the stiffening of the main
trusses, the external load (mainly wind load on the shield or friction load) must be added
manually in the 2D program to the relevant load case.

This method of calculation assumes a fixed ridge, which can be ensured, e.g. by bracing or
steel stripes. To use a different static scheme, it is hecessary to change the support method
in the Truss 2D program. A different total span can be taken into account by changing the
loading width.
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2 TRUSS4

Creating a new project

Initially we open an existing project to obtain timber and plates from pre-defined catalogues,
then we create the real new project and adjust some more settings.

Run Truss3D and select “Open an existing project” from the wizard.
TRUS54 - Truss 30 (32 bit) »

Select one of the following options

Create a new project

® Open an existing project:

Open last used project
[ FineTrial.tr3 |

Always perform the action when starting the pregram:
Show starting dialeg hd

« 0K ¥ Cancel

Navigate yourself to the path where you have saved the file “FineTrial.tr3”, select the file and
click on “Open”.

Add FineSupplierTrial catalogue to your catalogues and confirm by clicking “OK”

Synchrenization of loaded suppliers and Your company catalogue x

O Timber supplier "Test (Fine Itd.)" - supplier with the same properties (parameters) was not found in

Your catalogue of companies,
- add supplier to catalogue, getive supplier [user-defined
Nail plates supplier * lest (Fine Itd.)" - supplier with the same properties (parameters) was not found

in Your catalegue of companies.

- add supplier to catalogue, active supplier [user-defined
Note:

For adding a supplier into Your company catalogue, click on "Add to catalogue”. The added supplier
will be set as the active one. For using another supplier, change the "Active supplier” item.

If the window does not appear, it means the catalogue was found, then just check if the
timber and nail plates supplier is chosen correctly in “Common properties”. If not click on the
appropriate supplier and change it.

Common properties [ Modify ]

Standard : EN 1995-1-1 (EC3); national annex : Czech
Material . Roofing is Clay tiles

Ceiling is Plasterboard 12.5 mm + insulation 300 mm
material is 510 (C24) - coniferous
Mounting : mounting mode is below outline
offset of horizontal top cherds is 120 mm
truss spacing is 10000 mrm
Mounting properties are not automatically essumed to all trusses. They are only opplied to new or regenerated trusses.

Thickness + truss thickness is 30 mm
Suppliers timber [user-defined] Test (Fine Itd.}, (max.length 6000 mm)

nail plates [user-defined] Test (Fine Itd.), (types: F10, F15, F20)
Metalwork [catalegue] Test (Fine ttd.

designer [user-defined] Vlastnik licence
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TRUSS4

Now create a new project by clicking on D from the ribbon bar, select >File >New...
from the menu or <Ctrl+N> on the keyboard. The project wizard will be launched.

Name the project, e.g. “Example_3007, specify and accept the location where the file should
be stored by clicking on “=» Next”.

Mew project x

Project location

Project location :
Ch\Fine_Examples
Project file name::

Example_300

Complete location of project file
Ci\Fine_Examples\Example_300\Example_300.tr3

Project location options [ Modify ]

Default project location setting
C\Fine_Examples
Project directories sorting mode : do not sort

Project description mode
Insert project identifier

: no
Insert date of creation  no

On the tab “Truss properties” set the following values and entries.
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2 TRUSS4

Mew project

Structure

]

Empty structure

Rectangle Tshape L shape

U shape 0 shape

I Truss properties IDimensions of structure | Bottormn detail

Standard
Material

Mounting

Thickness

Common properties

(f EM 1995-1-1 (EC5): national annex : EN 1995-1-1

:| Roofing is Concrete tiles

| offset of horizontal top chords is 120 mm

:f truss thickness is B0 mm
—

Ceiling is Plasterboard 2x12.5 mm + insulation 300mm

material is 510 (C24) - Nadelholz

truss spacing is 1230.0 mm

Brace generating mode:
Braces layout

Braces on bottom chords:
Brace generating mode:
Braces layout

Design options - Out of plane buckling

Braces on top chords:

1| Apply to all members
| braces in given spacing, spacing 340 [mm]

| Apply to all members

| braces in given spacing, spacing 2000 [mm]

4= Previous ¥ Cancel
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2 TRUSS4

“Dimension of structure”
Mew project x

Structure

]

Empty structure Rectangle Tshape L shape U shape 0 shape

Truss properties IDimensions of structure|| Bottomn detail

Commen propertiess of walls Dimensions of structure
Wall height: 4300 | [mm] Lx.0 = 346000 mm  Ly.0 = 245000 mm
Wall thickness: 240 | [mm]
Wall plate location: is not used -

Offset 0| [mm]

Width of wall plate 200 | [mm]

Rotation of structure 0,000 | 7]

Depth of wall plate 50 | [mm]

Side walls properties g

Roof pitch: 20,000 £ | 7]

Inner support

Cantilever: 00,0 | [mm]
=}
=]

Front walls properties -
Front walls types: gable-end truss -
Roof pitch
Inner support A
Cantilever: 100,0 | [mm] E Lx.0 +

4= Previous o OK X Cancel
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2 TRUSS4

“Bottom details”

Mew project

Structure

]

Empty structure

Rectangle

Truss properties | Dimensions of structure

Tshape

L shape

U shape 0 shape

Bottom detail

=

=

Default & Vertically Horizontally

Perpendicularly Intersection Parallelly
Bottom chord end: extend to top chord -
Heel height measuring direction: vertically (parallel to axis Z) -
Heel height: 120,0| [mm] § Owerhang type: without overhang - +| Automatic wedge design
+| Edge cut: 0,0 [mm] 3 - main and one auxiliary plate -

Owerhang length [mm] Wedge  Length [rmm]
4= Previous o OK X Cancel
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2 TRUSS4

Now your window should look like this:

(@ TRUSS: - Tus ine Examples\Example_300\Example_300.413]
Ble Edt Damenty Analysis Tooks Display Help

108 H-i88sn~ i1 =]°°

W0 WS NG B0 D TR0 «m

(RS

@ Upouns

o Structure
+ Add point
/" Addwall
O Roof

o Trusses

O Addtruss
o Truss groups

| b Add b grovp
O Messiwork
O Bacing

| O Loed
£ Generate

| O Resuits

Project information

Humber
Investor

Data eniry - Name

| Trusses: 0 (0) Load cazes: @ Combinations LLS / SL5:0/ &

Description

[Modity ] Common properties [ Modify|

Example 300 Stantard EN1995-1-1 (ECS), national annex : EN1695-1:1
Materkal Reafing s Concrete
Ceiling is Plasterboard 2¢12.5 mem  insulalion 300mm
mate olz
Mounting
tomatically assumed to alliusses. They are anly applicd o new or regenerated frusses.
Thickness
Suppliers ine ), (mexlength 6000 men)
[types: F10, F15, F20)
EN 1995-1-1 (ECS)

Eventually swap the content of the main workspace window and the auxiliary view window
by entering <Ctrl+Tab> or clicking on the <>-arrow in the upper right corner of the auxiliary

window.

Project settings - prerequisites
The following steps should ensure that we work with the same settings.

Open Project settings

b

Project settings

= Truss properties
..... Q Material
..... O Thickness
..... © Mounting
..... O Suppliers
= Design options
----- Q Splices
..... QO Members
----- Q Mail plates
----- Q Out of plane buckling

..... © Deflections
----- © Gable ladders

X
Standard: EN 1995-1-1 (EC3)
Mational annex: EM 1995-1-1 -
Verification methed for compression in supports | design standards -
Service class: service class 2 -
| Coefficient k,, (coefficient of crack influence)
Use own value of kyy; (system strength factor)
Factor k.. 1,00 | [-]
Bracing style: not specified -
Compressive forces in joints:

split compressive force automatically
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2 TRUSS4

Project settings

Splicing depends on maximal length of timber, that is 12000 mm.

X
O Standard Mounting mode general geormetry h
= Truss properties
----- Q Material -
""" O Thickness Offset of horizontal top chords: 120 ... | [mm]
..... O Suppliers Truss spacing: 1250,0 | [mm]
= Desigrfoptions Mounting properties are not automatically assumed to all trusses, They are only applied to new or regenerated
""" QO Splices trusses,
----- QO Members
----- O Mail plates
----- © Out of plane buckling Rsaistendlouts
----- Q© In plane buckling Symmetrical detail for single cut
----- O Details All plies identical in multi-ply girders
----- Struct
8 Li;:i:: \Lrlarleues Apex detail prefer corner trusses A
----- Q Deflections
Project settings x
O Standard Splicing settings:
=l Truss properties Splicing method: percantage of bay, move splices from details -
----- Q Material o
_____ O Thickness Pasition in bay 25,00 | 3]
----- Q Meounting +*| Respect symmetry
----- Q© Suppliers | Start at end points for horizontal members:
i [ons Start at the top for inclined members
@ Splices | Allow splice in the middle of bottom chord
""" O Members Divide member in splice (enable different timber depths for member)
----- QO Mail plates

----- © Limit values
..... Q Deflections
..... O Gable ladders
..... QO Advanced

----- Q Truss division
..... Q Supports

= Load generator
..... O General

Use as default
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2 TRUSS4

Project settings X
QO Standard Consider only selected ones
= Truss properties Use complete assertment of timber depths
""" O ME.tEI'IE| Maxirnum count of automatic design iterations: 0=
----- QO Thickness
----- O Moeunting Ineffective timber edge [mm]
""" O Suppliers Timber depth limits:
Desi i
B o ;BFOP""“S Top chords 120 .. 260 ¥ Limit depths for top chords:
..... plices
Bottom chords 120 . 260 minimum depth: 120 ... || [mm]
Edge verticals 100 . 260 O
Vertical webs 80 .. 260 - maximum depth: 260 | ... | [mm]
Webs 80 . 260 - w | |+| keep the maximum cross-section depth
Assume minimum and maximum depths frem timber assortment for automatic design?
[ W U PR,
Project settings X

O Standard

=l Truss properties
..... Q© Material

----- Q Thickness

----- QO Mounting

..... Q Suppliers

= Design options

----- QO Splices

----- Q Members

----- QO Mail plates

----- O Out of plane buckling
ane buckling

..... Q Structure

----- Q© Limit values
..... (© Deflections
----- © Gable ladders
..... Q Advanced

----- Q Truss division

----- © Supports
= Load generator

= Bracing
.{D Bracing properties

Use as default

Bottom chord end

Left bottom detail

Left upper detail

Right upper detail

Right bottom detail

Webs cutting mode for small angles

Description  : Intersection

Add Modify Remove

X Coce
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2 TRUSS4

Project settings X
QO Standard Create non-structural nail plates in truss ngs
= Truss properties Cut non-:
----- Q Material Hide nail plates lo 1in truss cuttings
----- QO Thickness +| Splices on top chords and collars are rigid
""" O Mounting | Splices on bottom chords and collars are rigid
""" O Suppliers Always keep vertical direction of vertical webs
£l Design options Characteristic values in metalwork database
""" QO Splices Modelling of web joints:
----- O Members
- structural model acc. to DIN EN 1995-1-1 -
----- O Mail plates
----- O Out of plane buckling
----- © In plane buckling -
----- () Details
Diagonal ends cutting mode:
| ’ ?
..... () Limnit values Editable position of webs in joints -
""" O Deflections Members end conditions:
----- O Gable ladders o riaid o
all joints in the structure are analysed as semi-rigid joints -
O Advanced Il joints in the struct lysed d joint
----- Q Truss division Offset of edge verticals (offset in the inward direction] 0,0 [mm]
9
..... 5 t
=] E:adugp::er:tor Update topology during automatic design
) General Attic heigh 2300,0 | [mm]
Project settings X
QO Standard | Check deflections
=l Truss properties Limiting values of deflection between supports
----- O Material
_____ O Thickness instantaneous, Wi im span-dependent ¥ 1/ 300 | [-]
""" o Moun.ting Final, wp imt span-dependent  ~ 1/ 200 | [-]
----- Q Suppliers
= Design options Liriting values of cantilever deflection
..... Spli
..... g N:]el:nebsers instantaneous, Wi span-dependent - 1/ 150 | [-]
""" QO Nail plates Final, W im: span-dependent  + 1/ 100 | [-]
----- (O Out of plane buckling
Limiting values of collar deflection
instantaneous, Wips i span-dependent ¥ 1/ 300 | [-]
Final, wgp span-dependent - 1/ 200 | [-]
Slip factor: 1,15 | [-]
----- Q Advanced _
_____ O Truss division | Check local deflections
..... Q Supports Limiting values of local deflection in bay
= Load generator .
instantaneous, Wepo e span-dependent - 17 300 | [-
----- QO General T P P [-]
""" QO Imposed loads Final, W it span-dependent  + 1/ 200 | [-]
----- Q Snow
_____ O Wind Limiting values of local deflection on cantilever/overhang
""" QO Combinations instantaneous, Wy span-dependent 1/ 150 | [-]
= Bracing
O Bracing praperties Final, wgp span-dependent - 1/ 100 | [-]
QO Sizes of braces sections
Check defermations in upward direction for overhangs
| Check deflection of bracing trusses
Liriting values of deflection
limiting deflection, wy,: | span-dependent - 1/ 500 | [-]
Use as default X Cancel
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2 TRUSS4

Project settings

QO Standard Uze the old model of support in joint with one web

= Truss properties Do not create static model (static model is identical to mounting scheme)

----- Q Material Do not consider transport forces in the analysis
----- © Thickness | Extend chords te wall plate at bottom detail.
""" QO Mounting Analysis of superchords according to DIN
----- QO Suppliers s d Folreinr e -
&= Design options Change ¢ gth of timb bedment analysis
----- Q Splices - _ _ o
_____ O Members Compressive strength of timber for embedment analysis [MPa]
""" O Nail plates Slenderness limits:
Maximum slenderness ratio for members in compression: 4000 | [-]
400,0 | [-]

Maximum slenderness ratio for members in tension:

As the other settings are of minor importance or will be dealt with later, we can close the
project settings dialog with “OK”.
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2 TRUSS4

Project input

In a first step we will add an extension to the existing building in its lower left part — that’s
where the bakery shop is located. Then we will place the main trusses, the trusses in the
building extension and the valley and finally we will add bracing frames at the appropriate

locations.

Finalizing the building model
We add an extension to the lower left part of the building.

(@ TRUSSA - Tuss 30 [CAFine_Example Exaropl_300\Exarmple 300373
Fie Edt Dstaentry Anslysis Tools Disply Help

1GiDB B-188sa -~ i1/ =17 st BB

0 00 N0 00 GIN0 G0N0 OO TONOD WIND ROW0 W0D Z0000 Z2000 200D 20000 2W000 X00N0 OO M0N0 FKO W0N0 NS A0D M) AGHOD 4000 SN0 SO0 50 mm |prog

. Dd Edit wall No.1 F !
== A

X Bemove wall No.

§- L—x

H 3
|55
- ension location with respect to eference wall: -
5 9,
g
L=
= ]
8- Geometry
e Width: 125000 ] (mm] i
Fe o] - Gl
g Lengh 45000 /s (mmen] 1 I i
i Height: 45000 [z tmen]
e Front walltype: 2
g Discontinue reference wallin extension location
A
X
v Ok XGncd |y

X Cancel
Project information [ Modily | Common properties [ Modify ]
Name. Example 300 Standard 1-1 EC3Y nat
Description Material
Number
Investor
Mounting
: e
5 Supplicrs
z
i
i
a
Trusses: 0(0) Load cases: 0 Combinations ULS / 5LS:0/0 EN 1995-1-1 (ECS)

In the main window right mouse click on the lower horizontal wall and select “Add extension”
from the context menu. Fill in the shown values (Extension location: 6000mm, Width:
12500mm, 4500mm and 4500mm) and select gable-end truss as Front wall type in the

dialog.
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2 TRUSS4

Adjust your view vie the icon so the entire plan view of the building is well visible in the
main window.

Adding the roof trusses
We will be using the truss group “straight roof” to create all trusses.

Click on “Add truss group” in the section “Trusses” of the options windows, then double click
on “straight roof” (or on the purple bent arrow) in the selection window “Truss groups”.

*
Fle Eft Datentry Anabsis Jooks Display Help

19:0B3- @188~ iB-18 ="

© Options [T o s S0 o | Praperies
-
a
g- (]
it
g
-
=
P
e
i
i
5 * g
valey abs.
é‘:
i 4
;:’ Straght raof Ogenng
i — -
.
Ei
g-
ac Gable dder
5"
Preew FN
. - E
R OD0E +e -

o W
snsght ot
ey
¢ 2 H
5
i
&
1 -
Tsses 001 Lowd cases 0 Combinatons ULS /515010 )

On the tab “Straight roof” of the appearing dialog make the shown selections and enter the
shown values. Insert the edge trusses with a value of -70mm, which will place them with
their edges aligned with the roof edges of the gable walls.
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2 TRUSS4

Properties of Truss group Me.1

Straight roof ITru S5

Edge trusses
Insert edge truss to the beginning
Truss offset from beginning:

The first truss and common trusses are identical.
| Insert edge truss to the end
Truss offset from end:

The last truss and common trusses are identical,
| Edge trusses are identical
Common trusses
Location mode: spacing, edge dist. symmetrically
Spacing: 1250,0 | [mm]

Number of trusses: 45; Edge distance: 11%0,0 mm

-70,0 | [mm]

-70,0 | [mm]

-

X Conce

Switch to the tab “Truss” and create the trusses as shown and described.

Properties of Truss group No.1

Straight roofl Truss I
=]

+| Search for identical trusses ]

Description Type

Thickness

Bottom chord
shift [mm]

Harizontal TC Ply

shift [mm]

[l

Generator

Edge truss

[ duo-pitched

(] 120/ ] 00 1

160 -

- Create all trusses

Truss

- |_Ieate truss 2

[ duo-pitched

€0 - O 00 1

|| 120

ither
. Truss from structure

.. Truss from file
- Empty structure

X Cance

For the edge truss change the timber thickness to 160mm as we will use the timber flatwise.
Then “Create all trusses” and “Run generator” in order to adjust the webbing of the gable

trusses. We want to have verticals only.

14
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2 TRUSS4

In the Web generator select “Average distance” and further use the settings and values
shown in the picture.

Truss generator

Web generator

I Average distance I

Verticals
Maximal spacing

Insert verticals:

Diagonals

Coenfiguration:

Beginning:

everywhere

do not generate

top chord

1250,0 | 2| [rm]

Stubbing
Stub left part

Stub right part

Restore original

4= Previous

= Next

+ OK ¥ Cancel

15
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2 TRUSS4

Select truss in line 2 of the table and again “Run generator”.

Properties of Truss group Mo.1

Straight roof | Truss

v Search for identical trusses L= Description Type Thickness Horizontal TC | Bottom chord | Ply
Generator [mm] shift [mm)] shift [mm]
- Create all trusses 1 Edge truss [ duo-pitched 160 - [ 120 [ 0,0 1
- Create tru I > 2 Truss I [] duo-pitched [l 60 - |[] 1200 [ 0,0 1
- Run generator

Other

- Truss from structure

. Truss from file
.. Empty structure

« 0K X Cancel
Truss generator x
‘Web generator Stubbing
I Advanced web cenfiguration I - Stub left part

+| symmetrical webs

4 7_{ | E ~|| 4 El 7‘5 - -
Stub right part

Number: (XN - | Number |3 M -

Restore original 4= Previous = Next + OK X Cancel

Select the “Advanced web configuration”, type 4 webbing and 3 repetitions.
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2 TRUSS4

Close the dialog “Properties of Truss group No.1” with “OK”.
Check the model thoroughly in 2D and 3D view.

@ TRUSSA - Truss 30 [C:\Fine_ Exemples\Example.300\Example_ 300413 ]
Eile Edit Dstaentry Anabysis Jooks Displey Help

13508 W18 8~ fm-30 1" 10055°

O Optior
o

Prevew
aE+DaoE

lllll

.
:
e
>
’
ol
A, i =
: £
| i i
Trusses: 2 (45) | Load cases: 0 Combinations ULS / SLS0/0 EN 1995-1-1 (ECS) © Not checked: 2 Satisfied: 0 Not satisfied: 0 X = -29795 mm; ¥ = 72504 mm.

In the next step we will add the trusses at the extension. Click on the “+”-sign in the upper
left corner of the truss groups table and select “Straight roof”.

e 0N Exarnple 300413
. .E J - ¥ Ol & g’,p;.m:zgi Q@ 5 W Conructontines ~ 3 B[R]
| |[% & i (=[]~ lﬂlli'l Ear/0op LRy Amusd 4
BT T h b i e by L, D B 200 00D FARD SOROD SR 00 SEND R RN 0 AT WA D 1 300, 7, Properties =

BpEpBRPBERBERPRBERBRRBEBERRERPBRBREE

lllll
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Click on the roof planes and walls in the shown order.

i@ TRUSSA - Truss 30 [C\Fine_Examples)Example_300\Examgple_300.r3 *] - =] x
File Edit Dataentry Anabysis Jooks Display Help
| s .- T ’
N - = - . . JE .= =i@ & Ao+ |EFF. e%+0mE 9 Contructionlioes ~ M
1B B-EiBBsn-~ 1E-38 "] dnnE Eolrr+ Easr/0cpimerand
O Options 80 A)Tme Wm0 Wi W) W GEOD WOMD Wm0 W0 TWON ZH0D W 00 IW00 W WS AUS WS WD WY OB HONG G0 WL 300 w0 W0 - [Propartes _
+ Add point Z
./ Addwall g;
O Root o
1 Trusses E.’
O Add tnss -
T F
£ Add trzs group 8-
© Metahwork -
O Hracing i:
O Load
§ Generate §-
O Results ®
g
LR
3
=
E-
&=
Help i
E— 5 ™
i ™
i = Ny
1] rm
— ] i)
Y : pp o kopepgNepepppppppeppepeEpERERERBERBPRBERE
A
Previes . 2T &
anoaE +e i .
17 4 Rool surface No.1 - X
& Humbe- Hame. Fipe 1 Truss group No. 1 Istraight roofl;
AP 1 |smghtroot-wailNod-4 susight oot T s s 1,5
2 vy wotbe1,57 valley i
end wal o2
Fage trusses
+ Insert edge tnyss 10 the beginning - VES
truss offset: 70,0 mm
g + Insert edge tussto the end - VES
H s offset-T00 mm
i e of coaranoe s S [L.2 e
%
E ]
Trusses: 2 (45) Lead cases: 0 Combinations ULS/ %0/ 0 EN 1995-1-1 (ECS) O Not checked: 2 Satisfiedt 0 Not satisfied: 0 K= 354755 mm; ¥ = -3057.0 mm
MNew truss group x
Edge trusses
+| Insert edge truss to the beginning
Truss offset from beginning: 0,0/ [mm]
iThe first truss and common trusses are identical.
Insert edge truss to the end
Truss offset from end: 0,0| [mm]
The last truss and common tr re identical.
< are identical
Common trusses
Location mode: spacing, edge dist. symmetrically -
Spacing: 1250,0 | [mm)]
MNumber of trusses: 4; Edge distance: 1000,0 mm
ey
¥

Copy properties

X Cancel
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2 TRUSS4

“Create all trusses” first, then “Run generator” to change the webbing.

Ply

Thickness
[mim]
60 .

MNew truss group
Type

| Search for identical trusses

|

Bottem chord
shift [mm]

O 0,0

Haorizontal TC
shift [mm]

O 120

Generator
; [ duo-pitched

Create all trusses

Create truss 1

f Run generator
Other
‘... Truss from structure

L Em pty structure

W

4= Previous o Cancel

Copy properties
Truss generator X

Web generator Stubbing

I Basic web configuration I - Stub left part
i AZE‘;\ m h

1 Stub right part
I I
s e

+ OK ¥ Cancel

Restore original

4= Previous = Next

Close also the truss group dialog with “OK”.
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2 TRUSS4

|
}l

\l

I\
O\

?

* \
TN \\!E\

Trusses on the roof after the second truss group has been added.

We measure the distance between last truss of the extension and the main roof edge in

order to get an equal spacing of the trusses on the extension and the valley trusses.

AY = 470,0mm
a = 90,000°

24 (5= Do
R = 470,0mm

&

0L

oL

0l

TO3

T3 ==

Tz ==

The measured distance between the roof edge and the upper side of the closest truss T03 is

470mm. This will lead to the position of the first valley truss at 1250

— 470 = 780 mm.
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2 TRUSS4

We finalize the roof trusses by filling the valley with a corresponding truss group. Select
“valley” in line 2 from the table and click on the purple bent “Edit’-arrow

Nurnbe~ Narne

Type
o 1 straight roof - wall No.1 - 4

straight roof
w2 |valley wallNo.1, 57 1 valley
3 straight roof - wall Ne.1, 5-7 straight roof

Data entry - roof details 0/3

Properties of Truss group No.2

Truss

Main valley truss

Truss offset: 00 [mm]

Common valley trusses

Measuring mode: from main truss -

Layout mode: user-defined input A / \
o I Spacing [mm] Count
* T80,0 1
1230,0 4
| Mon-structural valley frames / \
Do not reduce the depth of bottom chord / \

&

L,

¥ Cancel
Set values and tick boxes as shown above. “Non-structural valley frames” will provide us
with trusses that have vertical webs only, though their spacing still must be adjusted in the
generator. In order to change spacing within the truss group, click on the “+”-symbol and
enter the spacing and count values (number of trusses) as given.
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We create all trusses and then run the generator for the first four valley frames (one after the

other) to adjust the spacing for the studs (verticals) at 1250mm.

Properties of Truss group No.2 x
Valley | Truss
| Search for identical trusses g Description Type Thickness Horizontal TC | Bottorn chord | Ply
Generator [mm] shift [mm] shift [mm]
JCreate all trusses | > 1 Valley frame No.-214748364¢[ | duo-pitched O 60 - | [ 1200 403,9 1
- Create truss 1 2 Valley frame No.-214748364¢ [ ] duo-pitched [l 60 .« [[] 120| ] 8589 1
' 3 Valley frame No.-214748364¢|[ | duo-pitched O 60 « [ 120 [ 1313,8 1
Other 4 Valley frame No.-214748364¢[ | duo-pitched O 60 - [ 120/ [ 1768,8 1
-~ Truss from structure T={Valley Trame No - 212720%82¢ || duo-pitched 0 80 - |[] 120(] 22237 1
- Truss from file
Empty structure
J— T T
| A A
X Concl
Truss generator x
‘Web generator Stubbing
Verticals
Distance of verticals 1250,0 | fx I[mm] N -
Stub right part
wls wls
Restore original 4= Previous = Next + OK ¥ Cancel
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There is no need to perform any changes for the smallest of the valley trusses as it contains
no verticals.

Properties of Truss group MNo.2

Valley | Truss

Search for identical trusses G Description Type Thickness Horizontal TC | Bottem chord | Ply
Generator [rmm] shift [mm)] shift [mm]
- Create all trusses 1 Valley frame No.-2147483645| [ duo-pitched O 60 - |[] 120/ [ 403,9 1
- Create truss 5 2 Valley frame No.-214748364¢| [] duo-pitched [l 60 - | [] 120| ] 8589 1
- Bun generator 3 Valley frame No.-214748364¢| [ ] duo-pitched O &0 - [ 1200 [ 1313,8 1
Other 4 |Valley frarne No.-214743364| [] duo-pitched O & - | 120([] 1768 1
-~ Truss from structure 3 5 |Valley frame No.-214748364¢| [ ] duo-pitched O & - | 120([] 2237 1

- Truss from file

Empty structure

| AN AN

Copy properties I « 0K I| ¥ Cancel |

All roof trusses have been created, we check the model thoroughly plausibility and collisions.

‘flk Edit Detaentry Analysis Jooks Duspley Help
‘ = 1 SEE By e a0E + @9 o eYHEx
B@:s0 B¢ Ben-riE@-38 """ d@ae o ees ;
=

+ Add point

/ Add wall

O Roof

1 Trusses
O

P A e g

O Metahwork
O Bracing
O losd
¥ Generate
O Results.
[ Preview °
AR+00RE
[ abasy MName pe [0 Trum group No. 2 tvalleyl:
@ 1 |stmghtrool - wallNo -4 sight root Topology
of N x> 2 lvalley-wiNo1,5,7 ey el mambers 1,317
0} i -‘N 3 it ool ~wilNol, 337 straight racf main girder truss offset: 0,0 mm
0} valley frames: 1x [780,0 mm], 4x [1250,0 mm]
A Hig LN
EBEESDEE BEEBLIBBBRRRRE 5
To3 - i
s i i
»Wus&lli‘l Load cases: 0 Combinations ULS/SLS: 0/ 0 - EN 1995-1-1 (ECS) © Not checked: 8 Satisfied: 0 Not satisfied: 0
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Adding the bracing frames

Generally, one can assume that one bracing frame is capable of supporting 10-12 main
trusses, depending on the size of the compressive force in the top chord and the type of
lateral bracing.

In our case we have 43 main roof trusses (truss T02), which leads to an estimated
requirement of 5 bracing elements in the top chord planes on each side of the roof. (The
outer bracing frames need to be placed close to the end walls, so we actually need one
more than 43/10 = 4). Vertical frames at the eaves ensure that the resulting horizontal forces
are transferred into the walls.

Go to “truss groups” in the options window, click on bracing in the Truss groups selection
dialog, then click on the two trusses between which the top chord bracing and the vertical
frames shall be placed. Enter “10” for the number of braced main trusses. We want to make
all the bracing frames identical and the inner bracing frames have to carry the lateral load
from 10 connected trusses. The entered value is directly connects with the load acting on the
bracing frames (a higher number means a safer design).

*
Fle Eft Datentry Anabsis Jooks Display Help

i19: 08 @18 8sn

© Opticrs

Structure

waley abs.

BOE IS0 WDOS WOGI) ML) ZNG0N ENOND SN D60

W owas snp comp om0

Gabla ldder
mn o

= o Tog, [T R R R R TR R R T oy N gs
EBEEE BERRERPRPRBERREBERBRBRRREBREBE

o =T G 1
) To3
T3

o
5]
]
o
3
*
@
soup ausgn awn

3 X

& Numbe: Hame Tipe
@1 stignt ol - wallNaul - & straight raof
w* 2 |valley- walNo1,5.7 valley

3 stusght roof - wall Na.1, 5 7 straight roof

et 00 mm
valley frames: 1x [730,0 mm], 4x [1250.0 mm]

Dasta entry - o details /3

Trusses: 8 (54) Load cases: 0 Combinations ULS/ SL5:0/ 0 EN 1995-1-1 (ECS) © Mot checked: 8 Satisfiect 0 Not satifiect 0
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@ Thusst - T roplen\Example,

Gl Edt Datacntry Anabysis Tools Display belp
19;06-@
c ¥
O Optons
o Structure

+ Add point
& Addwall
O Roof
o Trusses
O Addtruss
7 Truss groups.
il Addtruss grovp
O Metahwork
O Biacing
| O Losd
£ Generste

| O Results

“@@%“ - S@‘n{@}==ﬁa.

[ KA ED e T 0 W

View

GEH-I‘ PR S R [ 4
L H Eonjex Enr/0cpinrrea
00 U oo e Zom0 ZmmD S SR ck o om0 womD

o K000 K00 s A0 0 i [ Propeties

N N . Y I I |

e e s o s e s
New tuss group

# Bracing in roof planes
Extend to fasci

& Bracing frames in supports
Use intermediate supports

Bracing frames in ceifing I

Number of braced trusses

Hom length in ridge:

e \eoin toonn weon

00 woon e

w

=¥

Trusses B (54) Losd cases

T2
2
ok

——Fm2

N o mon aimo

yr—— rrmining section end

TO2-Truss (2)

=¥

=X

T Trrrrri
(-

=il |

3 Data vty - ot deai 03

straight roof - wall No.T -4
valley - wall No, 5,7
stuaight roof - wall NeT, 5 -7

EN 1995-1-1 (ECS)

Name.

O Not checkeci8 Satified: 0 Not setsied: 0

v
Topology

reference walls numbers: 1, 5,1,7

Truss locati

main girder russ offset: .0 m

vl Tames. s 17860 m]. & 1250 men]

Details

Change the timber thickness to 50mm and 80mm, respectively, create all trusses, confirm

with “OK”.

Mew truss group

+| Search for identical trusses

i.. Run generator
Other
‘... Truss from structure

Truss from file
mpty structure

Description

Type

Horizental TC | Bottem chord Ply
shift [mm] shift [mm]

Bracing in roof surface

[ bracing frame

u o 0,0 1

Bracing in supports

[ ceiling joist

u 80/ [ 0,0 1

4= Previous « 0K XK Cancel

AN

In the same manner we will place the other top chord bracing frames in the positions marked

with “X”.
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B01

m
=

=

NN AN NA

s ||
04
03
02
Bliz /0
i1 El]
o
EEgp B IS FEFESE Pl e R ERBRBERE
»—#»—»—TD 5»—»—»—»——»—»—»—»—ﬂ»—»—»—»—»—»—»—»—l—»—»—»—»—»—»—»—»—»—»—l—»—»—»—»—l—»—»—»—l—

Y

TO3
To3

Il
10k

[

We can save ourselves some work by copying the properties of the previously entered and
created bracing truss group. Add a new bracing truss group, then click on the “Copy
properties” button in the lower left corner of the dialog and select the group whose properties
you want to copy. This not only uses the settings from this dialog page, but also all truss
properties, such as timberlthickness, web patt_eﬁrns etc.

E: Truss groups X
Z - X
= 1 Hip Corner Valley abs. E_
o 1 straight roof - wall Mo.1 - 4 | 1
% 2 valley - wall Mo.1, 5,7 | I
3 straight roof - wall Mo.1, 5-7 | 1
¥ 4 bracing - truss leacation Mo.1, 2
Valley rel. Straight roof Opening 0
= A B
U T IE
b= HE H et}
g
= Bracing Gable ladder
) 7T —
z el L
: | R T _
smbinations ULS / SLS: 070
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Mew truss group *

Bracing frames — 3—

+| Bracing in roof planes
Extend to fascia

+| Bracing frames in supports

Use intermediate supports

Bracing frames in ceiling level
Number of braced trusses 1]

Haorn length in ridge: 0| [mm]

—=Y

bracing - truss loacation No.1, 2 l_ |

Close the second part of the dialog with “OK”.

Repeat these steps three more times.

- —
=] =
Bjy2 § B2 § B2

01
Bo1

fo}
2

01
NN A
=
5

J—% ¥
‘uslk s
/04
/03
| L )
Bfp2 a1 [z = B2 = BO2— = B02
L a . . L
EEpp Bl E e FfePP o gpppptBerppgpEEpBrEE B RERBERB
F#FFTUL};F%F%fﬁkkkj)7F%FF%F%FF%FF%FFFF%FF%FFFF%FF

x
=4 o
a2
[
o)
{o}

Also, the trusses above the building extension need to be braced in the same way, the
number of trusses to be braced is equal to four.
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@) TRUSSA - Truss 3D [CA\Fine_Examples!Example. 300\ Example_3004r3 7] _ o x
Fle Edt Dataentry Anbsis Took Display Help
; ) . e, 1)
m. T S R P R L E - afEa
iGN B-Bi188sn-riE 18 w s mm = o] Ollsd BAs/oopiermad s
O Opticns o o F TR [T T R T T S S——— —— —— 5
O opier PR O OO OO O N oo x
% vt H =
0 fect i 7] Beacing in roct planes
O e . | Ertemttn Faacia _
O Addtrss i i R et i
O T H e
e Add truss group H Bracing frames m ceiing level
O Metshwork i
O e : [I————
Pyes : Houm engthn e D frm
¥ Generate a: §
O Results M
| 10
w3
Ll voz
L Loz vos
I ;: E BB PE E R -
z L.,
. = Het X Cancel
1
x
: x
1/ 2: truss determining section beginning
|¢humh=- Type " Truss group No. B [bracingl:
T 1 stusgntrol-wallNo- & straight raol Topalegy
W TR e et bt s s e £
3 mght rast - walNat 37 Vot ek gt st rnc ol S
A1 macing - s o M1, 2 == Ertnd o s NO
5 |bracing - truss loction Mo, 12 ] acing Bcngtomes mppota s
® 6 b s lmatentoat, 2 < g Bceg s 0 ceing e
= 7 beacing - russ loscation Ne.31, 32 bracing
§ 00 encng e oscaton otz 8 — e e bracing
%
\ i i
Trusses 10 (74) Load cases: 0 Combinations ULS/ S50/ 0 EN 1995-1-1 (ECS) O Not checked: 10 Satisfied: 0 Not satisfied: 0 K= 50241 mm: ¥ = 62108 mm
MNew truss group x
Search for identical trusses = Description Type Thickness Horizontal TC | Bottom chord | Ply
Generator Ifaalai| shift [mm] shift [mm]
> 1 Bracing in roof surface [ bracing frame 50 - I o1 0,0 1
reate truss 2 Bracing in supports [ ceiling joist VI [ 60| [] 0,0 1
Run generator
Other

Truss from structure
Truss from file

Empty structure

Copy properties
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4

BOZ

Vi

Vo2

Vo3

Vo4

N

B0

BOZ

TOZBOY-

TiAS
i

T03

TO1

T03

>

L.

TOB0H=

T

o

T

TO:

T

O
TO:
TO:

[l"lﬂTO

_I/\/\/\/Lsr|

TOBORE=

=B03

BOft

And with that we have placed all trusses and bracing fames on the roof. An actual three-
dimensional bracing requires additional elements, e.g. steel straps running diagonally
between adjacent top chord bracing frames and the apex and the heels.

Loading

We add loads to the main trusses by using the load generator. Click on “Load” and
“Generate” in the options window.
O Options
[ Structure
----- + Add point
o Add wall
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@™

Eile Edit Dataentry Analysis Jooks Display Help
19502 818 85~ 1810 1 a0 B R 0 o nia
] ] ] i sefmomel] fonke Saslocpinran
O Options RS LSRRI e e .
L1 Structure. -
+ Ko 10
< Add wal o
2 0 2 0
0 oot woperies of load gensrator topeties of load genator x
@ Tremen S — e
General |mpased loads Snaw | Wind | Cambination: Wind | Combinations
O Addtnss —
5 Trus groups Permanent load
i A truss graup. o "
O Metsmot 085 [/ i
Q Bracing ' Cailing on the bottom chord : 043 | ki) Paint load on beft overhang :
O Load
£ 5 Floar in the attic a Paint load on right overhang :
O Resuits Celing i the st Him Peint lasd in bey -
rery o Maintenance on bottom chord
Seint losd :
Uniferm load : "
Impesed lasd in etic
Unifarm laad : o
- | Cansider non-symmetric load
pevzd E
BB BH
X Conce X Cance
Hame Type + I group No. 8 lhracing:
sraight raol - wall No.T - & sraight roof Topology . o
x| 2 |valley-welNo1s7 valley Relerence object= nss loscaion o,
3 stsght root- wall Na, 5- 7 sasight racf Bracing n rocf planes: VES
4 beacing - truss Ioacation Mo 1,2 bracing Extend to fascia: NO
5 bracing - tuss oscation No.li, 12 beseing Bracing frames in supports: VES
2 6 bracing - russ oacabion Ho21, 22 bracing H e el e e
7 bracing - truss oacation No.31, 32 brcing
§ o2 e s lesstention & bracing
Trusses 12 078) Load cases:  Combinations ULS / SL5:0./0 EN 1995-1-1 (ECS) © Mot checksd: 12 Satisfed: 0 Not satisfedt 0
(@ TRUSSS -
File Edit Dataentry Analysis Tools Display Help
@D @ iIBRin-~ iE GG 5 i
O Options e e wen s e w0 T wena wonn et [ropeties
O grvere Ty O T B eOTR  1y TO .
L3 Ravpart . R Y Y I L L L L1 1 Is 111
7 Addwan 55 [ Propertos crioo gencrstor x Propetiesof load generstor x
Roof s
. 9 o Genesal [ Snow|[Wind | Combinations |
O Addtruss §1 e
[ Truss groups
b Addtruss group Ty [l
O Metahwork craritic velue o lozd S 1,00 | [N/ Terain category
O Bracing }
O tesa Exposure coefficient
¥ Generste distance of ot least 20imes of their height
° Terrsintype <ommon - G- 100 H
Thermal coefficient : €= 10 H > Reference height of the building : | user-define z4= 93| [m}
[ Blocks protecting the snow from sliding Directional factor : = 0
] Snow oveshangs ; Season factor : [— 100 4
|« Censider snow load as the main variable load Air density: | userdefine p= 1,25 | [kg/mi]
|| Consider accidental load ; Orography coefficient: Edit [ 100 -]
Cosfficient for ional loads - Pesk velociy pressure L userdefine gz= 090 . | [/m?]
Drifted snow lasds (direction of wind) | Consider wind load as the main vanable load
! South - East |+ North - East ;
~__ Canopy roef :
[+ Sauth - West [#] Norh - West : e | —
Pon= ®
~ Internal wind pressur
emal pressure: ’
Min, inteml pressure: camn -
T ok ][ K Canca AN X cincd
L ax
ledilsﬂ Combinations ULS  Combinations 55 Truss loads.
¥ Numbe- Load cases. Load factor u
? Name Code Tree Category Visee | Vom H w @:  lvading width
> 1* |61 Sef-weight Self weight Permanent [defaultinput] 135 090 083
# > |G2Roofing Force Permanent [default input] 135 090 083 r
X |3 |63 Celing on the bottom chord Force Permanent defaultinpu] 135 0% 085 -
2 | & [sthulmoulosd Force Mediven-teom varable snow load Saom load - other members of CEN,for stes located ot st H| 1,50 050 o 0w -
§ o[ 5 (s Force Medin Snom lood - other members of CEN,for sites loceted ot olt,H| 1,50 050 0w 0w -
# 6" |56 Snow drifted (wind from southwest) Force Medium-term vanable snow load Snow load - other members of CEN, for sites located at k. H| 1,50 050 020 000 L
's T |57 Snow drifted (wind fromsoutheast) Force Medium-term variable snow load Snow Ioad - other members of CEN, for sites located at akt. H| 1,50 050 020 000 L
v & |58 Snow drifted (wind from northeast) Force. Medium-term variable snow load Snow I0ad - other members of CEN, for sites located at akt. H| 1,50 050 020 000 -
¥ |59 Snow drifted (wind from northwest) Force Medium-term variable snow load Snow load - other members of CEN, for sites located at alt. H| 1,50 050 020 000 L
£
10° | W10 Wind - west 1 Force i fir 1991-1-4) 150 060 020 000 7
B [y - - e o s e
Trusses: 12 (78) Lead cases: 25 Combinations ULS / SL5: 47 /94 EN 1995-1-1 (ECS) © Not checked: 12 Satisfied: @ Not satisfied: 0
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O Results R I B R B S ——
8
5!
LH Tl e
H e genersl TRUSS style
5
s
i
H
;E 8 E 802
L EH BB I BB B E BB BB R BH
LM
X Cance
- -

Topelegy
Reference objects trussloscation Na44, 45
Truss

o i i

Trusses: 12 (78) Load cases: 0 Combinations ULS/ SL5:0/0 EN 1995-1-1 (ECS) © Mot checked: 12 Suisfied: 0 Not satisfiedt 0

The loads for the main roof trusses have been created, the loads for the bracing frames and
beams will be calculated on the basis of the internal forces of the corresponding roof trusses.
Check all load cases thoroughly.

Results - Analysis

First have a look at the valley trusses shown in table window. Unlike the other trusses they
don’t have a tick in the “Check” column. This is due to our previous selection of non-
structural valley frames, which means that they will not be analysed.

Mumber |Descriptions Check Thickness Ply Koy Transfer of load from
ULS | 5LS [mm] [-] Width [mm] Tran
3 BO3 + | not verified + 50| — 1 1,00 1000,0| do not transfer
4 BO4 + not verified B 80 ... 1 1,00 10000 do not transfer
5 T + |not verified /4, B 160 ... 1 1,00 1250,0 full load transfe
] o2 + not verified /A, 60| . 1 1,00 1250,0 full load transfe
7 T03 " nolverifiegl /4 60| — 1 1,00 1250,0/ full load transfe
» 8 V01 - pid) 60| — 1
9 Vo2 - 60| — 1
10 Vo3 - 60| — 1
il Vo4 - 60| — 1
12 Y05 - 60| — 1
4

First have a look at the trusses that we want to have analysed and designed.

Truss TO1 (gable truss on main roof): you may realize that no supports have been created
because the generator is not able to determine those for a truss placed totally on a wall.
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The supports can be added manually via the function “Support for selected joints”. Move
your mouse to the left end of the truss, hold down the left mouse key and drag your mouse
as shown to create a rectangle which encloses all joints along the bottom chord.

Now hold down the <CTRL>key and click on the four splice joints ([4], [6], [8] and [10]) to
deselect them. Eventually repeat this for any selected (highlighted) joints on the top chord.
Right mouse click on any of the highlighted bottom chord joints and select “Support for the
selected joints (21)” from the context menu and use the shown settings in the appearing
dialog.
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Support for selected joints (21) x
Support
== Displacement along axis
¥: fixed
Displ. ¥ L || fixed
. Rotation round axis:
Hinge
X fixed uﬁ
Fixed Support rotation:
Displ. Z 8 (=
Linear stability - displacement
+ Editjoint Special... | out of plane buckling prevented
X BEemove joint Wall plate
9¢ Convertto absolute SpEIiGTrE
@ bovejont -
Properties
+ Merge joint B -
ST [mm]
I Support for selected joints (21) I

M Edit nail plate
& Autematic design
% Remove nail plate
S Cancel

Close the dialog with “OK”.

el e
=l
W

:
£l i
-

The gable truss now has a theoretical support under each vertical stud. We still need to cater
for any horizontal forces by right mouse clicking on the left most joint [1], selecting “Edit joint”
from the context menu and check the Y:-box in the “Support” dialog.

.
=
e

T

Edit detail Mumber 1 x
Topology Codel Support IWaH plate | Bottem detail | Jeint edit
Free E
Displ. ¥ z .
Hinge
H fixed \—'ﬁ
Fixed Support rotation:
Displ.Z X% 0,000°
Linear stability - displacement
Special... | out of plane buckling prevented
| Apply to symmetrical object 3 ¥ Cancel
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Now we can let the program design the trusses by hitting <CTRL+F8> or clicking the icon

=

Nurmber |Description Check Thickness Ply Kyys Transfer of load from roof surfaces
ULS | 5LS [mm] [-1 Width [mm] Transfer mode
1 BO1 + |not satisfied X ~ 50| 1 1,00 1000,0 de not transfer
2 BO3 + |satisfied LY v 50| 1 1,00 1000,0) de not transfer
3 RO1 + |satisfied L4 v 80| .. 1 1,00 1000,0) do not transfer
L o1 v | satisfied v | ¥ | 160| — 1 1,00 1250,0 full load transfer
5 T02 + |not satisfied X |« 60| 1 1,00 1250,0 full load transfer
B T03 + |not satisfied X |+ 60| 1 1,00 1250,0 full load transfer
7 Vol - 60| . 1
8 oz = 60| - 1
9 Vo3 = 60| - 1

We will need to look closer at the results for trusses B01, TO2 and T03, as they don’t match
all design criteria, exclusively in ULS (ultimate limit state) checks.

We start with truss TO3 and for that we look right of the results table at the “Overall truss
check”. In case it should not show any information, click on the hyperlink “display.

General truss information display

Checking of geometry display

+ some nail plates are not satisfied
+ truss is not satisfied

Deflection check display

Here we immediately see that some nail plates are not satisfied and therefore can directly
display the joints results:

s
7

& m

Towmes 11075 v o 15795 47 /00 s ) L Y —

Apparently, the auxiliary plates at the heel joints don’t’ have a sufficient bite into the chords.
Due to the fact that the timber cross sections of the chords are big enough to place the
wedge and the main plate above the support, we can omit the usage of an auxiliary plate.
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Edit detail Number 1 *®
Topology | Code | Support | Wall platJ Bottom detail Ijint edit
Default & Vertically Horizontally
Perpendicularly Intersection Parallelly
Bottom chord end: extend to top chord -
Heel height measuring direction: wvertically (parallel to axis Z) -
Heel height: 120,0 | [mm] | Overhang type: without overhang A | Automatic wedge design
2 Edge 00| fmm] - [Crr—
Overhang length ] ~ Wedge  Length: 250,0 | [rnrm]
+| Apply to symmetrical object 3 I X Cancel

Right mouse click on the left heel joint, select “Edit joint” from the context menu, switch to
tab “Bottom detail” and select “only main plate” from the drop down list below “Automatic
wedge design”. Close the dialog with “OK” and re-analyse the truss by hitting <F8>. The

truss is successfully designed.

Then we look at truss T02, we check the members result where everything is ok, then we
check the joint results and see the truss is overstressed at the two supports.

Double click on truss T02 in the results table, so Truss2D gets launched with this truss
opened. Alternatively select TO2 in the results table and then click on the Truss2D icon in the

upper left corner above the table.
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I |$WI & ~ &) » @ v |[v| Useload transfer between trusses Export and print only selected types

T Number Description Check Thickness
ULS | 5LS [mm]

1 BO1 + |not satisfied X v 50| ...
=3 2 |Bo3 + |satisfied v v 50| ..
i 3 RO1 « |satisfied v v 80| ...
3 a4 |m + |satisfied v | v v 160
Wl 5 TR na | ¥ notsatisfied X |« 60| —
H 6 3§ + |satisfied v | 60| ..
5‘-;, 7 |vor 60| ..
5 8 |voz 60| -
£ 9 |vos 60| ..
(=1

In the options window on the left select “Joints check” and look at the results in the table
below the truss window. Joints 1 and 3 (heel joints) show an overstress of 112,6%, which
means that the current length of the support at 240mm is not sufficient.
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Close the Truss2D by clicking on “OK” in the lower right corner of the program. Back in
Truss3D right mouse click on joint 1 (left heel), select “Edit joint” from the context menu and
on the “Wall plate” tab change the “Support width” to 280mm.
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Edit detail Number 1 »
Topology | Code Suppor‘tl Wall platel Bottorn detail | Joint edit
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0,00 | [-]
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7| B
Don't check compression parallel to the grain

" QK ¥ Cancel

| Apply to symmetrical ohject 3'

If “Apply to symmetrical object 3” in the lower left corner was ticked, the change should have
been applied to the right heel joint, too. Hit <F8> and observe that the truss is now
successfully designed. The increase of the support is usually done by using a steel plate of
the required length.

We move on to design the bracing frame BO1. Before we look at the existing design results
we have an eye on the loads and the design criteria of bracing frames.
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A bracing frame has significantly different load cases from standard trusses. The loads and
in alternating directions on the chords, being a result from axial forces in the trusses that are
braced and are related to the load duration classes (permanent, long-term, medium-term
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etc.).

IGEI TRUSS4 - Truss 30 [C:\Fine_Examples\Example_300\Example_300.tr3]
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The load values are calculated on the basis of equation (9.37) EN 1995-1-1:2010-12,
considering the number of trusses to be braced, the average compressive force in the
braced truss member and the length of the bracing itself. These calculated loads only
consider the imperfections (bows) of the truss chords, not loads deriving from inclination of
the trusses or from external wind loads, e.g. wind on gable.

From the look at the results overview we see that some nail plates are not satisfied and also
the deflection check is not fulfilled. As we are using the entire scope of all nail plates in the
database, the design becomes a lengthy process. For this reason, it is recommended to use
only one type of nail plate, here the F15 (15mm gauge).
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The end verticals of the bracing beam will have to provide enough width for connection with
the vertical frame B02, so we increase their width to 220mm. The chords contribute to
reducing the deflection of the frame, so we also increase them to 220mm. These changes
can be done in an easy way in Truss2D. Double click on truss BO1 in the results table or
click on the icon Truss2D in order to launch that program.
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On the right-hand side in the Properties window untick the check box “Depth from data” and
enter a value of 220 for “Member depth”.

Properties o
Members (4) -
General

Member code

Production part |Production part 1 v
Member type mrd mem_ber -
Depths from data U
Member depth 1220 [mm]
Material S10(C24) - Madelholz lﬁ

All selected members now have a depth of 220mm. Unselect those members by hitting
<ESC>, then open a rectangle from right to left which touches the webs only.
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Change the depth of all webs to 100mm. Then select the two left and right most diagonals
only and set their depth to 140mm.
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Select the entire truss by hitting the key combination <Ctrl+A>. Below properties select
“Connections” from the drop-down list. Untick “Automatic design” and select “F1,50” under
“Type”. Set all nail plates to size 195x268 and the orientation (rotation of all plates) to 0°.
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Finally change the current supports location from the heel joints in the lower edges to the
existing mid-joints at the end verticals. This is a more realistic modelling of the truss, as in
fact it will be connected to BO2 all along these members.
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Right mouse click on joints 1 and 10 and change the “Support” from “hinge” and “Displ.Y” to
free and set joints 2 and 8 to “hinge” and “Displ.Y”.

Click on “OK” in the lower right part of the program window to close Truss2D and return to
Truss3D.
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Analyse the truss by hitting <F8>, it should satisfy all requirements now.

General truss information display

Checking of geometry display
Dwerall truss check hide
+ truss is satisfied
Deflection check hide
SATISFIED

Deflection of B/C between supports:
LLS, combination no.8: - Satisfied
w= 229 mm £ wy, (12724, 0mm/300) = 25,4 mm

Divergent from roof trusses the deflection check for bracing frames is carried out by using
ULS load cases. The deflection here is limited to 1/500 of the distance between supports
and must strictly be fulfilled, otherwise the bow of the top chord of the main trusses would
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exceed the limits for which formula (9.37) is still valid, resulting in higher loads acting on the
bracing frame.

Further steps to finalize this project would be creating documentation and files for driving
saws, presses etc. As this is not part of this example, we are done with it and can save the
project.

For more engineering manuals visit https://www.finesoftware.eu/.
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