= TRUSS4

Engineering Manual No. 4

Update 09/2022

Formwork for concrete bridge

Project description
Program: Truss2D

File(s): FineTrial.trs
Formwork.dxf

The target of this manual is a step-by-step input guide for a formwork truss. The example
was taken from a real bridge project carried out in Germany.

Regelquerschnitt w150

0,50
K:r 8 200 850 200 g
] ) Ll %5, 75, 50 . 50 325 325 5,50, 75 3%
ot Drchisel rach ]
LS eyl
; . 35ca Gussaspholl-Schutzschicht |
Haogige Bitunenschweissbahn |
dela “m“‘h“-'g { o ) ]g Richtung Unterhof » -
] Richtung Gaisbach g
g !%
-uezl 40X %
- ———— ~R{ S R A R U 4
2] AN AN I B s o AE 7 IRV A
Rl O 08 Y7, Ko X :
_032 " - , /, /,' . » 7z 7 \ “Un =
265 % 40 9 285 20,

1 © Fine 2022



2 TRUSS4

Starting new project
Start Truss2D

- i Lol
Fine License Truss Explorer Update TRUS54
v17

Customer
Create new project

(8] TRUSS4 - Truss 2D [Untitle

 File Edit Dataentry Ana

&1 New... Ctrl+MN

g2 Open.. Ctrl+0

[2) Save Ctrl+5

Save as ..

Use FineTrial.trs attached to this engineering manual as template

Mew »
General -Tempka'tesll
I
|l H]|=- A
Empty Truss Generator
structure ternplate generator FinPri
| | Keep project description % Cancel 1
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2 TRUSS4

Add FineSupplierTrial catalogue to your catalogues and confirm by clicking “OK”
Synchronization of loaded suppliers and Your company catalogue X

Timber supplier "FineSupplierTrial” - supplier with the same properties (parameters) was not
0 in Your catalogue of companies.

active supplier [user-defined

Nail pla ineSupplierTrial” - supplier with the same properties (parameters) was not

found in Your catalogue of companies.

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

Metalwork supplier "no name" - supplier with the same properties (parameters) was not found
in Your cataloque of companies, v

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

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 “Truss properties”. If not click on the
appropriate supplier and change it.

Truss properties [ Modify |

Standard : EM 1995-1-1 (EC5); national annex : EN 1995-1-1
Parameters : truss count 1; total number of plies is 1;

: number of plies 1; loading width of truss is 1000.0

Mounting : Type: truss; mounting mode : below cutling

Symmetry i symmetry check is switched on (generall; truss symmetry was not recognized
Thickness : Truss thickness is 30 mm

Material : truss material 510 (C24) - coniferous

A R R T
liers : timber [catalogue] FineSupplierTrial (rax. length 6000 mm); nail plates catalc:ﬁue FineSuEElierTriaI (EEES: BV15, BVEID];I
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2 TRUSS4

Truss settings
Open Truss settings

I'@ TRUSS4 - Truss 20 [Untitled. trs™]
File Edit Dataentry Analysis Tools

108

Display Help

Print

Set loading width to 600 mm
Truss settings

Q Standard Truss count:

Number of ples:

Total number of plies:

Q© Thickness

O Mounting Loading width of truss:
O Symmetry Girder

O Suppliers

Set truss thickness to 60 mm

Truss settings

Q Standard

=l Truss properties
QO Parameters
() Material

- Mounting
O Symmetry

Truss thickness (timber width):

Truss thickness:

Change mounting to “General”
Truss settings

Q Standard
= Truss properties

ck RaMadt C-X b

QO Parameters Mounting mode Igmul geometry
O Matenal

- v Automatically determine truss geomet:
® Mounting el geomey.
D Symmetry
M Cocnnlines

Geometry:
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= TRUSS4

Choose left upper detail and click the button “Modify”

Truss settings X

Q Standard Webs cutting mode
=l Truss properties Bottom chord end
Q Parameters eft bottom detai
Q Material Left upper detail
Q Thickness Right upper detai
--Q Mounting Right bottom detail
Q Symmetry Webs cutting mode for small angles
Q Suppliers
=l Design options
Q Splices
--Q Members
QO Nail plates
-Q Out of plane buckling
-Q In plane buckling
-@® Details
Q Structure
Q Limit values
Q Deflections
Q Gable ladders
Q) Advanced
“..Q Truss division
Load generator

Description : Intersection
Edge cut : mm
Overhang  : None

Add Remove

Use as default + OK X Cancel

Choose the “Intersection” detail

Default detail setting X

‘ Upper detail
7/ / ! / |
Parallelly Vertically Horizontally Perpendicularly

/

| A =4

@ Intersection Vertically Horizontally Perpendicularly

Edge cut: [mm]

Bt a lenath: [ 1
JVErnang lengtn |mm)j

X Cone
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= TRUSS4

Project input
Import the drawing of the bridge’s cross-section by clicking on

&[]

Constr.

Use Formwork.dxf file attached to this EM. Import window pops up and should be accepted
with “OK”. This drawing will be placed as a construction layer in the background of the main
workspace window and provides snap points when creating the truss. Note that lines of the
construction layer cannot interact with Truss 2D’s drawing functions, such as trim/extend,

move, etc.

(%) Import of construction layer

List of layers ._I_‘ Q [:]

Formwork
Bridge

| Draw axes Units of imported structure: /mm ~ | Range of coordinates : x : (-25.000; 9825.000), y : (-79.961; 1220.000) [mm)]

« OK X Cancel
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2 TRUSS4

Turn off the bridge layer

Constrt
Bl
%] 03

And leave only the “Formwork” layer turned on

Layers manager X |

Layer name

Formwork
i\ Bridge I

X Conce

The formwork layer

Change the properties of the construction layer

'§: @ N Construction lines v
o
8 AA//OODRDLRYLAXY
Layers —_ (] X
qp Add Remove
= N Visibl | P ol i
@® |Construction lines Q ‘S X I v 0.20mm V| = —— »
0 9] ‘S I v~ 0.10mm v v
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= TRUSS4

Now draw construction lines that will help us add joints and members. Select the line tool

QN Construction lines  ~ o
AAIO O R LR MHT

Draw the first line starting on the top right point of the formwork layer and with a length of

2000 mm.

T

Copy the line by using “Equidistant”

Drawint

& e b W
olilis

Enter the required length (See the picture below, e.g., 125, 975, 625, 1600...) and click on
the line and towards the left direction. Now repeat with the newly created line. Click on it,

place your mouse cursor to the left and click.

Tools

| 1600 , 1600 L 625 975 125
1 1 Al 1 A

125 975 625 , 1600 | 1600
A7 7 7 A

Select “Add member” from the data entry window on the left

Data entry

[£] General

..... Ax Generate
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2 TRUSS4

Click on the left end of the lower sloped line, then on the right end. This creates the bottom
chord of the truss:

Boxed numbering of the joints and members will appear. There are always two numbers

above each other for joints and members. An upper number is a serial number, the lower
bold number indicates the type of joint and member, respectively. The joint numbers are

placed close to the joints, and the location of the member numbers may vary.

The two blue arrows show the lifting points for the “truss” and the blue circle with the cross
indicates the centroid of gravity of the truss. If these shouldn’t appear on your screen, tick
the following checkboxes. Make sure that “General” is active in the Data entry window.

@ TRUSS4 - Truss 2D [C:\Users\RLipu\Desktop\EM Truss\Podpory.trs*]
File Edit Dataentry Analysis Tools Display Help

. IS = = . e = ,.n.eia;.-.a.,ggzvevg EE,dOD+ /'g_
&DE@-« F0- " Asmanls 8 welmosled di
00 5

. 300 6000 9000 12000 15000 13000 2|000 24000 27000 30000 33000 36000 3900.0 42000 45000 48000 51000 54000
Pobo et ba b baba et ba b ba b baba oo babababa oo bababababababababababobabatataty Polababababa babababababababababataty e

ols

Active load case

[none]

4

Data entry

25 Generate
¢ Edit
X Remove
Dimensioning
(2] Topology
+ Add joints
/" Add members
/* Reconnect
Q Tools
[ Load
¥ Generate
Q Load individually
O Load on selected
[ Structure
A9 Truss division
4+ Non-structural joints
/" Non-structural members
[ Results
O Members check
Q Joints check
Q Linear stability

18000 21000 2

12000 1500.0

00 3000 6000 900.0

-300.0

-600.0

-300.0

bbb et b bbb bbbk bebababa b bababababababitatatal

-1200.0

Select elements individually or by using a rectangular area

[Dimensicning mode template] v

Dimensioning properties
D draw dimensions only on selected members S
draw dimensions for splices
draw dimensions of mounting points on inner edge of chords

do not draw recurrent dimensions

draw dimensions of mounting points horizontally
draw outer dimensions horizontally

[ use small font

Drawingl Dimensioning j§ Truss

Table mode [ 1d orizo apd inclined dimensions together
entre of gravi
@ Data entry Messages Jifting points =
Load cases: 0 Combinations ULS /SLS: 0/ 0 @ errors: 0, warnings: 0 EN 1995-1-1 (EC5) Check res
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2 TRUSS4

Use Extend/Trim from the CAD-tools menu to extend the bottom chord to the required
length, which will be defined by the two vertical drawing lines.

4 % 0
O 11 =4
First click on the left vertical construction line to select to where the bottom chord shall be

extended, then click on the bottom chord. Repeat for the other side, first click on the function
Extend/Trim again, then on the right vertical construction line, and finally on the bottom

Chord.
I|
|

%]

Tools

Adding supports

Data entry

[ General
-2+ Generate

..... * Remove
..... Dirnensioning

CREMCE OO

B4 Addjoints

Change the snap points

v -~
./'EEHJ;
3
A %

Snap to objects

Tools
O
=g M
aj
N H

Nearest point

End points of lines
Midpoints

Thirds of lines
Quarters of lines
Perpendicular
Centres of arcs
Quadrants of arcs

Lines intersections

Y R R

Lines and polar input intersections

Show all snap points
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~ TRUSS4

Zoom into the area where you want to place the joint by using the mouse wheel, click on the
intersection point of the structural line and the upper edge of the bottom chord and repeat for

the other points. Your joints should look like this:

These joints will be turned into supports for the truss
in a later step. It is easier to add them before the
entire truss geometry has been created, as the
drawing is clearer now. Joints can either be absolute
or relative. Absolute joints have a fixed position in the
coordinates system, relative joints can be moved in a
simple way along members between two absolute
joints. They also will move automatically if the
coordinates of an absolute joint are changed.

If any of the newly added joints turned out to be
absolute, right-click on it and convert it to a
relative.

If you miss a point that you want to click on, you can
either cancel the function while it hasn’t been

h.

finalized or click on “Undo” or use <CTRL+Z>.

B = ===

‘

Note:

Webs must be connected through a
relative joint to a chord (main
member), otherwise no plate will be
positioned automatically on such a
joint. Change such unwanted
absolute joints to relative ones.

———

Edit joint

]
X 4

Remove joint

Convert to relative

+[x]

Merge joint

Support for selected joints (1)

X

Cancel

11
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2 TRUSS4

Your table of joints should look like this:

IJuints IMembers

ar |Number « Input style Coordinates

o ¥ [mm] Z[mm]

® 1 abs. -25,0 -252,2
2 rel, to 1; 123,2mm from prim.j,, in axis 1 100,0 -2447

> 3 rel. to 1; 1728, 1rmm from prirm.)., in axis 1 1700,0 -148.0

4 4 rel. to 1; 3331, 1mm from prim.j., in axis 1 33000 -31,3
5 rel, to 1; 4929, 2rmm from prim.j., in axis 1 48952 45,1
i} rel. to 1; 3334, Vrnm from prim.j., in axis 1 53000 69.6
T rel. to 1; -3335,%mm from end j., in axis 1 64952 141.8
8 rel. to 1; -1733,0mm from end j., in axis 1 80095,2 2385
g rel. to 1; -130,1mm from end j., in axis 1 9695,2 3352
10 abs. 0325,0 331

Make the intermediate joints special supports with vertical spring properties of 2,0 MN/m.

Hit the <ESC>-key to end any other functions. Select joints 2 to 5 and 7 to 9 within the table
using Windows functionality (i.e. hold down the <Shift> key, klick on joint No.2, then on joint
No. 5. Repeat the same procedure for joints No.7 and No.9). These relative joints should be
selected and displayed in green colour.

|
|
|
|
|
[ﬂ .
|
] I
| | |
[ | | |
(& | | |
Right mouse click on any of the selected joints, select “Support for selected joints” from the
context menu

I

l}] E € Editjoint :
. X Remove joint !
| | :

: : : % Convert to absolute :
: : : ¢ Move joint :
: : : 4 Merge joint :
| I I I
| | I |
| I I I
I | I I

I Support for selected joints (7)

* Cancel
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2 TRUSS4

Change the support width to 160mm

Support for selected joints (1) x
Support
Eree Displacement along axis
¥: fixed
Displ. ¥ 20 2.000
Hinge Rotation round axis: /é
X [ ] fixed L
Fixed Support rotation:
[ Displ. Z # 0.000" f
Linear stability - displacement
2 |
+| out of plane buckling prevented
|
Wall plate -
Support type:
timber wall plate A
Properties
Support width: [mrn]
Centre distance from joint: . 0.0 | [mm]
Additional member position 0.00 | [H]

| Don't check compression parallel to the grain

" OK * Cancel

Select “Special...” in the dialog and specify the spring properties as shown.

Advanced support properties x

Edge support
| Fixed displacement along axis:
¥ |free | K

Fixed rotation about axis:

X |free - I [MMmT
Free Fixed Spring

Support rotation

Support rotation about axis:

% 0.000 [ 7| [°]

« OK | M Cancel
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2 TRUSS4

Edit joint no 1 and make it a horizontal support. Right mouse click on that joint, select “Edit
joint” from the context menu, switch to the “Support” tab and check Y: fixed.

Edit joint properties Mumber 1

Topology  Code | Suppert | Wall plate | Bottorn detail | Joint edit

Free
Displ. ¥ :

Hinge Rotation round axis: E:]l

K fixced

Fixed Support rotation:

Displ. Z X 0.000°
Linear stability - displacement

Special.. out of plane buckling prevented

Hit <ESC> to deselect all objects.

Joint table with coordinates and support indicators

IJointsI Members

oF |Mumber « Input style Coordinates Support
) ¥ [mm] Z [mm] Py Pz Oy
x © A abs. -25.0 -252.2 v

2 rel. to 1; 125.2mm from prim.j., in axis 1 100.0 -244.7 v

3 rel. to 1; 1728, 1mm from prim.j., in axis 1 1700.0 -148.0 v
4 4 rel. te 1; 3331.1mm from prim.j,, in axis 1 3300.0 -51.3 v

5 rel. to 1; 492%.2mm from prim.j., in axis 1 4895.2 451 v

6 rel. to 1; 53334.7mm from prim.j., in axis 1 5300.0 69.6

T rel, to 1; -3335.9mm from end j., in axis 1 6495.2 141.8 v

a rel. to 1; -1733.0mm from end j., in axis 1 80095.2 2385 o

g rel. to 1; -130.1mm from end j., in axis 1 9695.2 335.2 v

10 abs. 0325.0 3431
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2 TRUSS4

Adding the other members

We will add some more members (chords) which will describe the contour of the concrete
cross-section and some diagonal and vertical webs to hold these chords and minimize their
deflections.

Zoom in the left part of the truss and add members that describe the contour of the cross-
section. Use the lines that represent the framework, it will look like this

e

[
]
I
I
I
|
|
|

Continue by adding points that will connect top and bottom chords. All of these points have
to be relative, in case they will turn absolute convert them to relative position.

15 © Fine 2022
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Before adding more members keep only snapping to objects which will ensure that you will

click precisely on the required joint
- £ § 2
A

Snap to objects

Nearest point

Tools
D
= ¥
aj
[

1400.0 1600.
vharalbana b,

End points of lines
Midpoints

Thirds of lines
Quarters of lines
Perpendicular
Centres of arcs
Quadrants of arcs

Lines intersections

PROO®OACO B S|P

Lines and polar input intersections

Show all snap points

Create members between joints 2-15, 17-5, 16-3, 3-17

' n
1 o
|
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Your final structure should look like this

17 © Fine 2022



2 TRUSS4

The entering of the truss geometry is completed.

In order to have the same numbering for joints and members, we do the following:
Right mouse click in the free workspace and call the function “Remove idle rel. joints” from
the context menu. Then right mouse click again and select “Renumber structure”.

Reconnect members

Edit member edges

+ Add joints + Addjoints
/" Add members ~  Add members
A Reconnect members Yl
*m Add pail plate *a  Add nail plate
1%z Renumber structure 18z
H_ Set autornatic input modes E
% Edit member edges N
i

=% Remove idle rel. joints [:} ¢ |

Select all Ctri+ 8 Select all
¥ Cancel ¥ Cancel

Remove idle rel. joints

Renumber structure [:-\}

Set automatic input modes

Ctri+ 4

If the renumbering didn’t give you the same results, adjust the numbering manually with the
“Arrow” buttons in order to get the same result as the tables below. It is not necessary to
have the same numbering, however in order to smoothly follow the tutorial it is strongly

suggested to do so.

loints | Members

g8 |Mumber =
e
X 1 abs.
2 rel, to 4; 63,
4 3 rel. to 4; 161
I 4 rel, to 4; 28!
3 O
Joints — Numbers and coordinates
IJointsIMembers
gp | Number « Input style Coordinates Support
o ¥ [mm] Z [mm] Py Pr Oy
X 1 abs. -25.0 -252.2 v
2 rel. to 4; 125.2mm from prim.j., in axis 1 100.0 -244.7 v
i 3 rel. to 4; 1728.1mm from prim.j., in axis 1 1700.0 -142.0 v
4 4 rel, to 4; 2855.7mm from prim.j,, in axis 1 28249 -80.0
5 rel, to 4; 3331.1mm from prim.j., in axis 1 33000 -51.3 v
6 rel, to 4; 4929.2mm from prim.j., in axis 1 4395.2 431 v
7 rel. to 4; 5334.7mm from prim.j., in axis 1 5300.0 69.6
8 rel, to 4; -3335.9mm from end j,, in axis 1 6405.2 141.8 v
9 rel, to 4; 7014.2mm from prim.j,, in axis 1 60764 170.9
10 abs. 7167.0 582.3
i) rel. to 6; 1575.2mm frem prim.)., in axis 1 2725.0 8145
* 12 rel. to 6; 2561.0mm from prim.j., in axis 1 G700.0 959.9
13 abs. 9825.0 978.5
14 rel. to 4; -1733.0mm from end j., in axis 1 8095.2 238.5 v
15 rel. to 4; -130.17mm from end j., in axis 1 9695.2 335.2 v
16 abs. 9825.0 3431
17 abs. -25.0 540.1
18 abs. 2633.8 311.3
19 rel. to 2; 125.5mm from prirm.j., in axis 1 100.0 529.3
20 rel, to 2; 1104.1mm from prim.j,, in axis 1 1075.0 4454
18 © Fine 2022
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Members — primary and secondary joints, member lengths

Joim:;l Members I

i
«
x
T
4

Nurmber +

W o e e =

S

primary
Z
17
18
1
9
10
15
20
3
10
14

Joint

secondary

19
18
4

16
10
13
12
3

18
14
1

19

end

19

16

10

13

18

1

Length

[mm]
7740
2668.6
435.5
9868.0
453.4
26874
6247
2618
961.6
9148
833.5

Rotation
]
90,000/
-4.918
-63.970
3.459
63,142
8.478
80.557
-43.516
23.503
-17.233
42,445/

60x 80
60 x 80
60x 80
60 x 80
60x 80
60 x 80
60x 80
60 x 80
60 x 80
60 x 80
60 x 80

Cross-section

© Fine 2022
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Creating load cases, load case combinations, and loads
Generally, for creating loads, load cases, and load case combinations, the I_oad’s dialog can

be used by clicking on the green flash “Generate” in the Data entry window i ¥ Eenemis
This does not work for irregular shapes such as this formwork truss.

In the first step, we will create three load cases: self-weight, concrete load, and working load.
Then we generate combinations for ULS (ultimate limit state) and SLS (serviceability limit
state). Finally, we apply loads to different members.

Select “Load” from the Data entry window. Hit i in the table window with the Load cases”

tab being active.
Load cases | Combinations ULS | Combinations 5LS
E Mumbes

The first load case is self-weight.

Mew load case »

Load case | Loading width
| ositpe [ - |

Mame: ;1 | self weight—permanent [ternplate] -
Code; self weight * | Type permanent -
Load factor - unfavourable effect of load : Yisup = 135 |
Load factor - favourable effect of load : Yiinf= | 0.90 | -1
Category: [default input] -
Factor of permanent load reduction in alternative combination : o 085 | [-]

Mumber 1 b4 Calncel

Click on e Add , and continue defining two more load cases.

20 © Fine 2022



2 TRUSS4

Type “Concrete” as the name of this load case Q2 and select short-term variable and
Category E: storage areas.

Mew load case - X I
|
| | Load case | Loading width I
| Load type: '-_Inad not specified v
I
MName: a2 IConcrete I’ [temp_late! |
Code: j‘orce % | Type: Ishort-term variable hd I
Load factor - unfavourable effect of load : Visup = . 150 | [-]
Load factar - favourable effect of load Yint = [
Category: ICategor}r E: storage areas * I
Factor of permanent load reduction in alternative combination : iI= =}
Factor of combination value : Yo = 1.00 | [-]
Factor of frequent value : Yy = 0.90 | [-]
Factor of quasi-permanent value : Y= 0.80 | [-]
| | |+ Use for the main variable load in automatic generating of combinations. i
| |

Number | 2 . dhAdd {3 Cancel

Add a third load case Q3 called “Working load”, being the same type and category. Hit “Add”
again then “Cancel” to close the dialog window.

Mew load case »

|
Load case | Loading width !

Load type: |load not specified v

Mame: Q3 I Working load I’ [termplate] |

Code: force v | Type: Ishcrrt-term variable hd I

Load factor - unfavourable effect of load : Visup = - 1.50 | [-]

Load factar - favourable effect of load Vreog =

Category: ICategor}r E: storage areas - I

Facior ol peErMmanent 10ad reduchon im alitermatne

Factor of combination value: Py = 1.00 | [-]

Factor of frequent value : Y= 0.90 | [-]

Factor of quasi-permanent value: Y= 0.80 | [-]

|« Use for the main variable load in auternatic generating of combinations. i

| Murnber : 3 . dL Add _ _x Ca_nr_el

21 © Fine 2022



2 TRUSS4

The table window shows 3 load cases, one permanent and two short-term.

nnnnnnnnnn
NNNNN
\\\\\\\\\\\
:::::

Click on the tab “Combinations ULS” next to the tab “Load cases”, then on the green flash

T| to create all load combinations for the ultimate limit state (strength). Confirm and close
the dialog with “OK”.

- - —_— ——

| Properties of combinations generator for ULS x

Llltimate limit state -

~| Generate for type of combinatior Basic -

~ Use optirnized generating of combinations

Generation style general TRUSS style -
X Cancel

The program generated five load combinations, one with permanent load only, and the other
four combinations of the permanent and short-term load cases.

Load cases § Combinations ULS § Combinations 5L5

TNuth--
Tl 6
€ > o
X| 3 |Qx61
| 4 026103
J.:L 5+ |03:G1+Q2

Switch to the tab “Combinations SLS” and click on the green flash again to generate all load
combinations for the serviceability limit state (deflections). Remove the check from “Final
deflection” as the load is not acting long enough upon the truss to cause any long-term
deflection effects.

22 © Fine 2022



2 TRUSS4

Properties of combinations generator for SLS x

Serviceability limit state -

| |« Generate for selected types of combinations

nara srreti
|| Final deflection

|+ Use optirnized generating of combinations

Generation style general TRUSS style *

Five load combinations were generated by the program

Load cases . Combinations ULS § Combinations 5LS

£ | Numbe~

i rr—r

€1 > Joza
X| 3 |06

| 4 |q261+-03
: 5 |03G1+Q2

In the “Active load case window” select [2] Q2 Concrete as the active load case. That is the
one for which we will now quantify the load values.

Active load case
[2] Q2 Concrete -
Data entry

[] General
2 Generate

..... X Remove

----- Dimensicning
1 Topology

..... 4 Add joints

----- o Add members

23 © Fine 2022



2 TRUSS4

Applying loads to members

After having created load cases and combinations, the “real” loads must be connected with
members. In the following table, the vertical loads are given

Member No Joint Start - End. Load Z-Dir. Load Y-Dir.
[KN/m?] [KN/m?]

2 17 — 18 -6,0 — (-12,0) -

3 18-4 -12,0 — (-22,5) -12,0 — (-22,5)

4 4-9 -22,5 - (-22,5) -

5 9-10 -22,5-(-12,0) +22,5 - (+12,0)

6 10-13 -12,0 — (-6,0) -

24
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2 TRUSS4

Select “Load individually” from the Data entry with the activated load case Q2.

Active load caze
[2] Q2 Concrete

Data entry

[ General
/2 Generate

..... X Remove

..... Dimensioning
[] Topology

..... 4 Add joints

----- o Add members
..... A Reconnect

Click on in the table window and make the following entries:

Mew member load

Mechanical load of member

| Multiply by loading width

To member: L = 2668.6 mm

Type: continucus force

[template] - .

Continuous: fload determined by distance from begin. and end pt.

Orientation: fon projection in direct. of gl. z-axis

Location unit | length unit [mm]

fl: -6.00

f2: -12.00

0.0 | [mm] rl: Edge -

0.0 | [mm] rZ |Edge -

Load values will be multiplied by loading width., -
f1, f2:  intensity of uniformly distributed area load

I al: distance of load beginng from the reference joint in

direction of the member axis

. Add 1 X Close

On member 2 apply a continuous load determined by distance from beginning and end point
with the orientation on projection of global z-axis. Use the shown values for the load. Then

hit “Add”.

25
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Select member 3, look up the definition of the positive direction of the member by reviewing
the order of the joint numbers at r1 and r2 (should be 18 for r1 and 4 for r2), change the load
values to -12,0 for f1 and -22,5 for f2.

. Mew member load »

Mechanical lead of member

| Multiply by loading width

To memben L=4355mm [ternplate] -

Type: continucus force o

Continuous: | load determined by distance from begin, and end pt. b4

Orientation: § on projection in direct. of gl. z-axis -

Location unit | length unit [mm] -

1: -12.000 [kN/md]  al: 0.0 | [mm]  r:f18 w [| Load values will be multiplied by loading width. e
A _ N f1,f2:  intensity of uniformly distributed area load

i o0 bkl e 04 fmm}  szfd w21 distance of load beginng from the reference joint in

direction of the member axis

. Add i | X Close

Hit “Add” and continue entry. Look at the table window, it now should contain two lines.

loint load | Member loads

g | Mumber = Member Load type
typ

o 1 3 Continuous force

x

2 2 Continuous force

Simply change the orientation to “on projection in direction of gl. y-axis” and hit “Add”. This
added the horizontal hydrostatically distributed concrete load to member 3.

Mew member load ¥

Mechanical lead of member

| Multiply by loading width ]
1 L =] 1200 k84
To member: L = 435.5 mm [template] - P |
T 1 ! e
Type: .continuousforce 2 e |
Continuous: § load determined by distance from begin, and end pt. b4 =
z e
Orientation: § on projection in direct. of gl. y-axis b =1
b
o
f =]
Location unit | length unit [mm] - | -390 B
1: -12.00 f [kN/md]  al: 0.0 | [mm]  r:f18 w [| Load values will be multiplied by loading width. .

. - f1, f2:  intensity of uniformly distributed area load
f2: -22.50 f [kN/m~] a2 00| [mm] rZ:f4 -

al: distance of load beginng from the reference joint in
direction of the member axis

. Add i | X Close
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Continue with member 4 as shown:

Mew member load

Mechanical load of member

| Multiply by loading width

To member: L = 9868.0 mm

Type:

continuous force

-[templ-ate_]

Continuous:

Orientation:

load determined by distance from begin, and end pt.

on projection in direct, of gl. z-axis

Location unit

length unit [mm]

f1: -22.50 [ [kN/m?]

2250 fiwim?

al:

al: .

00|

0.0

[mm]

[rm]

rl:

r

2250 W2

e ¥ e B
] ) 5] [ [{+]
E p—Hs)

Load values will be multiplied by loading width., -

f1, f2:  intensity of uniformly distributed area load

al: distance of load beginng from the referen
direction of the mermber axis

ol Add

ce joint in

K Close

Add loads to member 5 with the vertical load and the horizontal load. Don’t forget to change
the sign for the horizontal load (positive when pointing to the right)

Mew member load

Mechanical lead of member

| Multiply by loading width

To member: L = 453.4 mm

Type:

continucus force

-[templ-ate_]

Continuous:

Orientation:

load determined by distance from begin, and end pt.

on projection in direct. of gl. z-axis

Location unit

length unit [mm]

f1: -22.50 f [kN/m?]

2 -12.00 | [kM/m?]

al:

a:

0.0 |

0.0

[mm]

[mm]

rl:

&

X |
Load values will be multiplied by loading width. .
f1, f2:  intensity of uniformly distributed area load
al: distance of load beginng from the reference joint in
direction of the member axis =

. ¢ Add

K Close
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Mew member load |
Mechanical lead of member I
| Multiply by loading width
. — 1200 k2 [
| To member L = 453.4 mm [template] - -
Type: | continuous force o |
Continuous: § load determined by distance from begin, and end pt. b4 :
Orientation: § on projection in direct. of gl. y-axis ¥ =1
==
=)
T ==
Location unit | length unit [mm] - msiwmz |
1: 22,50 f [kN/m?]  al: 0.0 [mm] r1:f2 » 0 Load values will be multiplied by loading width. .
—— , - 1, f2:  intensity of uniformly distributed area load
i 1200} Bl a2 L 04 tmm} 2310 ~ 4 21 distance of Ioad beginng from the reference joint in
direction of the member axis
| -
! a
| X G
Last member 6 with concrete load
[ Mew member load ¥
|
Mechanical lead of member
| Multiply by loading width
| To member L = 26874 mm ”[.temp.ll-ate-]“ - 2 o
Type: | continuous force | B
Continuous: J load determined by distance from begin, andend pt.  ~ d‘ ‘1‘ ‘l( ‘l’ i{ d‘ i{ ‘l/ d‘ ‘1‘ ‘l( ‘l’ i{ d‘ \l{ ‘1‘ d‘ \l{ Hﬁ[ﬁ
Orientation: J§ on projection in direct. of gl. z-axis - [=]
Location unit élength unit [mm] -
1: -12.00 ff [kN/m?]  al: | 0.0 [mm] rl: w f|  Load values will be multiplied by loading width. .
— , ——— Q| f1,f2: intensity of uniformly distributed area load
e 500 ) Bblev e L 00 eSSy bdae —fl 21 distance of load beginng from the reference joint in
direction of the member axis
| -
: |
X G
“Add” and “Close” the dialog
f:J
o g % :
o Z& §
- o 8 %
2 S & O
o a8 : 1A @
S S -22.50 kN/m2 N N TH {148
. 5]
2
200011 21 16
10 14 ™~
W L
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Switch the active load case to Q3 Working load.
In Data entry select “Load on selected”.
Active load case
[3] Q3 Working load v

Data entry

[ General
.22+ Generate

..... X Remowve

..... Dimensioning
[ Topology

----- 4 Addjoints

..... o Add members
..... A Reconnect

In the main workspace, window click on those members that should be loaded with Q3, i.e.
members 2 through 6. Selected members and their numbers are highlighted in green colour.
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In the table window click on the “plus” sign. In the dialog only specify the orientation of the
load, i.e. global z-axis and enter a value of -2 kN/m? for f.

Mew member load b4

Mechanical load of member

| Multiply by loading width

Load is applied to selected members [template] -
| _ o E |
i Type: continucus force - -200 ktim2
L - 200 BN 2 . 2300 kst
T | e s o e e P
Continuous: | uniformly distributed load on the whole member hd | T
s NIRRT AR TRERY )
Orientation: Ion projection in direct. of gl. z-axis > I ! 2 =6 ) o=l ]

f [kM/mi] Load values will be multiplied by loading width.

f: intensity of uniformly distributed area load

. Add § | X Close

Hit “Add”, then “Close”.

-2.00 kN/m2

-2.00 kKN/m2 -2.00 kN¥mp

The working load is distributed along the entire bottom chord and needs to be adjusted to act
only between joints 4 and 8. Switch back to “Load individually” in Data entry, pick the load in
the table window that is related to member 4 (row 5) and either double click on the line or on

Py

the edit button .click
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Change “Continuous” in the dialog and specify joints 4 and 8 as r1 and r2, respectively.

Close with “OK”.

| Member load properties

Mechanical load of member

| Multiply by loading width

L = 9868.0 mm

To member: 4 -

Type: continuous force

Continuous: Iload determined by distance from begin, and end pt. hd I
Orientation: | on projection in direct. of gl. z-axis -
Location unit jlength unit [mm] -
1: | 22,00 | [kN/mE] al: | 0.0 [mm] rl:f4 -
f2: -2.00 | [kM/mE] aZ: 00| [mm] rZfg9 -

X
-2000 B2
Eﬁr@Ndf&ﬁﬁ\lfﬂﬂBﬂ

13 g—H
= ol L
Load values will be multiplied by loading width, e
f1, f2:  intensity of uniformly distributed area load
al: distance of load beginng from the reference joint in

direction of the member axis -

X Conce

The input of loads is done and we can move on to the design.

-2.00 kN/m2

-2.0D kN/m2
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Design and analysis of the truss
Analyse the truss <F8> or

Automatic sections design

Autornatic nail plates design

Review the results, internal forces, reactions, and deflections.

Members check:

383 %

Joints check:

Overall verification of joints: NOT SATISFIED + Edit

Nurnber « Description Verification - envelope

Max. utilization | Decisive combination

|

| |
~wall plate width: 160 mm | Al

|

2

3 |wall plate width: 160 mm [ |

5 wall Elatewwdth: 160 mm ~f lw

6 wall EI.ate width: 160 mm X [[106.6 ")ﬁ I
8 wall plate width: 160 mm bl

4 wall plate width: 160 mm ~ ‘[57.2 %]

5 wall plate width: 160 mm
Insi late BY15 1014 (105 x 147)

|

| .
la\[ plata BY‘?'O,Z@,B, @&Ox 188} | e

|

|

 |[-10.0 %] |
o [169% |14102:61+02

4 |nail plate BY15 0712 (70 x 126)  |[67.5%) |11 0z61-03
7 nail plate BY15 1714 (175 147) o |[769% |41 0z61+03
9 nail plate BVI5 0712 (70x 126) o |[705%] [4] 02:61+03
10 nail plate BV15 2812 (280 x 126) o |1854%] (4] 0261-02
11 nail plate BV15 2208 (280 x 24) 7 |B30%] [4] 02:G1+03
12 nail plate BV15 1014 (105 147) | o |1839%] |41 02:61-03

=

14 il plate BV20 1633 (160 30)

% [1410z61-03

| 15 |nail plate BV15 1010 (105x 105) o | |1410261+03
18 nail plate BV15 2812 (280 x 126) | o [1862%] 141 02:61+03
19 nail plate BV15 1414 (140 x 147) | o 724 [t qz61+03
20 nail plate BV15 1021 (105 x 210) |« |88 |1 0z61:03

In the table, we can see that Joint 6 does not satisfy. This is due to the high compression
force in the joint, which means that we have to increase the width of the support.
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Double click on the joint in the table and change the width to 180mm

Edit detail properties Number & *

Topology  Code | Support | Wall plate | Joint edit

Support type:
timber wall plate - 2.000
Properties W
. L&
Support width: - [mm]
Centre distance frem joint: 0.0 | [mm]

Additional member position 0.50 | [ ’A

Don't check compression parallel te the grain

| Murnber: 6 o OK ¥ Cancel

Analyse the truss again by pressing <F8>

Overall verification of joints: SATISFIED 4 Edit
Number « Description I Verification - envelope
| Mas. utilization Decisive combination

2z wall platewipﬁth: 160 mm [28.8 %]
3 (wall plate width: 160 mm %,
5 (wall plate width: 160 mm
&
8

wall plate width: 180 mm
|wall plate width: 160 mm
14 |wall plate width: 160 mm
15 wall plate width: 160 mm

2 |nail plate BV15 1014 {105 x 147) [41Q2:61+Q3
3 |nail plate BY20 2819 (280 x 198)

4 nail plate BV15 0712 (70 x 126)

7 |nail plate BV15 1714 {175 x 147) [4] QZ:G1+Q3
9 |nail plate BY15 0712 (70 x 126) [4] 02:G1+03

10 nail plate BV15 2812 (280 x 126)
1 _nallp\ateE_V'ISEE_OB(_ZSDx Sf!]
12 nail plate BV15 1014 (105 x 147)
14 nail plate BV20 1633 (160 x 330)
13 | nail plate BY13 1010 (105 x 103)

%]

L N N L N L L N LS LN LS SL NS

18| nail plate BV15 2312 (260 x 126) 186.2 %)
19 nail plate BV15 1414 (140 % 147) [724%)] !
20 [nail plate BY15 1021 (105 % 210) 198.8 %] 141 02:61+03

All joints and supports are satisfied and we are done with this engineering example.

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