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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. 
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Starting new project 
Start Truss2D  

 

Create new project  

 

Use FineTrial.trs attached to this engineering manual as template 
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Add FineSupplierTrial catalogue to your catalogues and confirm by clicking “OK” 

 

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. 
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Truss settings 
Open Truss settings 

 

Set loading width to 600 mm 

 

Set truss thickness to 60 mm 

 

Change mounting to “General” 
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Choose left upper detail and click the button “Modify” 

 

Choose the “Intersection” detail 
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Project input 
Import the drawing of the bridge´s cross-section by clicking on 

 

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. 

 

Adjust your view to maximum  
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Turn off the bridge layer 

 

And leave only the “Formwork” layer turned on 

 

The formwork layer 

 

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

 

Draw the first line starting on the top right point of the formwork layer and with a length of 
2000 mm. 

 

Copy the line by using “Equidistant” 

 

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. 

 

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

 

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.  

 

Adding supports 

 

Change the snap points 
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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 

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

 

 

 

 

 

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. 
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Your table of joints should look like this: 

  

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. 

 

Right mouse click on any of the selected joints, select “Support for selected joints” from the 
context menu 
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Change the support width to 160mm 

 

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

 

Hit <ESC> to deselect all objects.  

Joint table with coordinates and support indicators 
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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 

 
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. 
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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 

 

Create members between joints 2-15, 17-5, 16-3, 3-17 
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Your final structure should look like this 
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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”. 

   

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. 

 

Joints – Numbers and coordinates 
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Members – primary and secondary joints, member lengths 
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Creating load cases, load case combinations, and loads 
Generally, for creating loads, load cases, and load case combinations, the load’s dialog can 

be used by clicking on the green flash “Generate” in the Data entry window . 
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  in the table window with the Load cases” 
tab being active. 

 

The first load case is self-weight. 

 

Click on , and continue defining two more load cases.  
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Type “Concrete” as the name of this load case Q2 and select short-term variable and 
Category E: storage areas. 

 

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

 

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

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

 

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

 

 

 

 

 

 

 

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. 
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Five load combinations were generated by the program 

 

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. 

 

 

 

 

 

 



   
 

 24  © Fine 2022 
 

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. 
[kN/m²] 

Load Y-Dir. 
[kN/m²] 

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

 

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

 

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”. 
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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. 

 

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

 

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. 
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Continue with member 4 as shown: 

 

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) 
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Last member 6 with concrete load 

 

“Add” and “Close” the dialog 
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Switch the active load case to Q3 Working load. 

In Data entry select “Load on selected”. 

 

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/m² for f. 

 

Hit “Add”, then “Close”. 

 

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 

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”. 

 

The input of loads is done and we can move on to the design. 
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Design and analysis of the truss 
Analyse the truss <F8> or 

 

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

 

Members check: 

 

Joints check: 

 

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 

 

Analyse the truss again by pressing <F8> 

 

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

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


