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CIVE 210 – SAP 2000 Tutorial # 1  
(Trusses) 

 
The following Tutorial presents a Step-by-Step procedure for modeling and 
solving a 2-dimensional truss using SAP2000. The objective is to introduce 
students taking the Statics course to computer modeling in structural 

analysis. The tutorial will focus on determining axial forces in the members of 
the truss shown in Figure 1, in which all members are assumed to be pin 

connected. The truss is made of 9 members and is supported by a roller at D 
and a pin at F. Four concentrated loads are applied at joints A, B, C, and E. 
The coordinate system is as indicated by the arrows below.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Example Truss Problem 

 
In what follows is a step-by-step procedure for modeling and analyzing the 
Truss using SAP 2000. It should be noted that the illustrations provided in 
this Tutorial pertain to Version 11 of SAP 2000. The use of any earlier 

version will result in some minor changes in the graphical interface, but 
should not differ from the representation shown in this tutorial significantly 

with regards to the main content. 
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The major tasks that are needed in modeling the Truss involve setting up the 
geometry of the truss, defining material and section properties and assigning 

a section to each member, defining element releases, and defining load cases 
and assigning values for the loads. 

 
Step 1 – Setting Up the Truss Geometry 
 

� Before setting up the geometry, SAP2000 has to be activated by 
clicking on the SAP2000 icon. When you start SAP2000, you will get 

the following screen, so Click OK to start your analysis: 

 

 
Figure 2: Start-up Screen in SAP2000 

 
� Choose the required set of units (in this case kN,m) from the right-

bottom corner of the screen. These will be the default units for the 

truss  
 

� From the File menu, choose New Model. You will get a screen 
showing illustrations for different types of Structures (Figure 3). 
Choose the 2D-Truss Option to start the Problem. The next step will 

be to choose the type of Truss (left pull-down menu in Figure 4). As a 
general case, choose a vertical Truss as a basis for modeling the Truss 

shown in Figure 1.    
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Figure 3: Different Models in SAP 2000 

 

The objective behind choosing a New Model is to start the problem with a 
Default truss that replicates as much as possible the Truss shown on Figure 

1. The Default truss can then be edited (you can delete and add joints and 
members as you see necessary) to match exactly the truss in Figure 1. As 

such, the number of divisions of the Truss should be initially set to 2 with a 
Division length of 3m. The height of the truss should be set to 1.6m. The 
section Properties for the Truss can be defined at a later stage. As such, the 

properties for Chords and Braces can be kept as Default.  
 

 

 
 
Figure 4: 2D-Truss Properties 
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If the Truss to be analyzed has irregular geometry, a grid can be defined by 
clicking on “Use Custom Grid Spacing and Locate Origin” to get the 

Window in Figure 5. In this window, the “Ordinates” on the different Axes can 
be selected to produce a Grid on which the joints and the members can be 

located. Since the default plane for the 2-D truss is the X-Z plane, the user 
will have to define the grid spacing along the x-axis and the z-axis only by 
modifying the Grid ID column and the Ordinate column in Figure 5 below. 

 

  
Figure 5: Defining a Grid 

 
� Now that the Truss model and the Grid Spacing have been defined, 2 

windows showing a 3-D View of the Model and a 2-D View (x-z plane) 
will be shown. The 3-D view can be closed since it will not be needed 
in the analysis.   

 
� Figure 6 shows the default 2-D truss. The truss now needs to be 

modified to match the truss shown in Figure 1. Members that are not 
needed can be deleted by selecting the member by clicking on it and 
then pressing Delete on the keyboard. Additional members can then 

be added by clicking on Draw from on main toolbar and then choosing 
Draw Frame/Cable/Tendon from the drop down list. Alternatively 

you can select the Draw Frame/Cable/Tendon Button to perform the 
same task. To define an element, click on a joint at the beginning of 
the element and than on the joint at the end of the element. To end a 

series of element definitions, simply double-click on the final joint.  
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Figure 6: Default Truss Model            Figure 7: Drawing a New Truss Member 

 

� The next step after establishing the geometry of the truss is to define 
the supports at the joint. To define the location and type of structural 
support, select the support location by clicking on the joint with the 

mouse. A yellow "X" should appear at the joint to indicate that it is 
currently selected. Next click on the Joint Restraint button on the 

tool bar or choose Assign from the main drop down menu. Once you 
choose assign choose Joint - Restraints as shown in Fig 8. A window 

(Fig. 9) showing the main supports will be shown. You have the option 
of either assigning the directions in which the joint is restrained or 
quickly assigning typical supports from the Fast Restraints Option 

(Roller, Pin, Fixity, or Free end) 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8: Assign Joint Supports                             Figure 9: Types of Supports 
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� The Default Truss that is created by SAP2000 and which was edited 
to resemble the Truss shown in Fig. 1 is created with Default 

supports (see Fig. 6). These supports need to be edited to match 
those presented in the truss in Figure 1. This can be done by following 

the steps outlined above to obtain the truss shown below in figure 10.  
 

 
Figure 10: Truss with Correct Supports 

 

� The next Step after defining supports is to assign properties to the 
Truss members. These properties include (1) Material Properties, and 
(2) Frame Section Properties. In order to do that, you have to define 

a Material and a Frame Section in SAP2000, and then assign these 
material and sections to the different members of the Truss. The 

properties of the material and the sections are generally needed for 
calculating displacements and rotations. For analyzing Truss problems, 
you are generally interested in calculating Forces only. As a result, the 

choice of the material and the sections will not have an effect on the 
calculated forces in a Linear Elastic Analysis. 

  
� To define the properties of a material, select the Define menu located 

along the top the SAP2000 interface window and then click on 

Materials. The Define Materials window will appear as shown in 
Figure 11. On this menu you can define a new material or change the 

properties of an existing material. If you click on the Add New 
Material Quick Button, you will get the Window shown in Figure 12 
from which you can choose the type of material and its properties. For 

the truss member, choose the material to be Steel and choose ASTM 
A36 as the specification for the type of Steel.  

 

 
 

Figure 11: Define Material                      Figure 12: Add New Quick Material 
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� To define the cross-section of a structural element click on the Define 
menu located along the top of the SAP 2000 window and then click on 

Frame Sections. The Define Frame Sections window will appear as 
shown in Fig.13. On this menu you can import a new section or modify 

the properties of an existing section. If you click on the Import New 
Property Button, you will get the Window shown in Figure 14 from 
which you can choose the type of material and its properties. Sap2000 

will give you the option of using sections with different geometrical 
shapes and different materials such as Steel and Concrete (Figure 14). 

  
� The Truss in Fig 1 will be assumed to have an I/Wide Flange Section. 

Once this option is chosen, SAP2000 will ask you to import I/Wide 

Flange sections from an input file named SECTIONS.PRO found in 
SAP2000 directory. Choose the W10x12 section and Press OK. Once 

this is done, you will get the window shown on Figure 15. Make sure 
that the material chosen for the section is ASTM A36 and press ok. 

 

 
 

 

 

 
 

 
 
 

 
 

 
 
   

Figure 13: Define Section Properties 
 

 
 
 

 
 

 
 

 
 
 

 
 

 
 
 
 Figure 14: Different Steel and Concrete Member Sections 
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Figure 15: Properties of the Member Section 
 
 

� After defining the truss section, you need to assign the section to the 

truss members. To assign the cross-section properties of a structural 
element, select the element with the mouse and click on the Assign 

menu located along the top the SAP2000 interface window and then 
click on Frame Sections. You can assign the same section properties 

to multiple elements by selecting all the elements that share the same 
properties. The Frame Section name will appear next to each element 
selected. After the frame sections have been assigned the SAP2000 

interface window will appear as follows: 
 

 
 

Figure 16: Assigned Sections for Different Truss Members 
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� The last step that is needed before applying the loads is to ensure that 
the truss members are pinned at the joints. SAP2000 assumes that all 

structures are frames. Therefore, to analyze a truss structure we 
should convert each joint from a fixed connection to a pin connection. 

To ensure that every joint in the structure is pin connected, select all 
the members by clicking the Select All button on the tool bar. Next 
click on Assign menu and select Frame then Releases/Partial 

Fixities and the Frame Releases window will appear.  
 

 
In this example, the structure is a 
truss, which by definition has no 

moment capacity at each joint. To 
release the moment capacity, click 

on the check boxes that are 
associated with the Moment 22, 
Moment 33, and Torsion. Torsion 

can only be released at one end of 
the element, whereas, the other 

moment must be released at both 
the Start and End of the element. 

After the moments are released, 
the truss structure should appear 
in the SAP 2000 interface window 

     as if members are not connected. 
     click on Display, then Show 

     Undeformed Shape to get it back  
     to its normal shape.  
 

 
 

Step 2 – Setting Up the Truss Loads 
 

� The first step in defining loads is to define a Load Combination. To do 

that, click on Define in the main menu, and click on Load Cases in 
the drop down menu. The window shown on Figure 17 will appear. 

Choose a Name for the Load case, and a type. Loads can be Dead 
Loads, Live Loads, Earthquake Loads, Wind Loads, etc. In this 
problem, assume that the loads are dead loads.  

 
� The second step is to set the Self-Weight Multiplier to ZERO since 

it is assumed in the truss analysis that the weight of the members is 
negligible. This step is very important since you will get wrong results 
if the self-weight multiplier is not set to ZERO. It should be noted that 

the self-weight multiplier is originally set to be equal to 1.0. Change 
the number to Zero and then click Modify Load.  
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Figure 17: Defining a Load Combination 
 

� The third step is to assign loads to the joints. To apply forces at a 

joint, select the joint with the mouse and click on the Assign Joint 
Loadings button or click on Assign from the main menu and then 

click on Joint Loads and then on Forces.  The following menu will 
appear: 

 

 

In this example, there are 

four (4) forces acting 
on (4) joints. Remember 
that the truss was modeled  

in the x-z plane, 
therefore the forces are 

acting in the negative 
z-direction. For the top  
middle joint, enter -20 kN in 

the Forces Global Z input 
field and click OK. 

The specified forces will be  
displayed on the truss in the 
proper direction and 

magnitude.  
 

Step 3 – Setting Up the Analysis Options and Running the Analysis 
 

� Now that the geometry of the Truss and the applied loads are set, you 
are ready to run the analysis. In this example, the truss structure is 
modeled in the x-z plane. To limit analysis to variables in the x-z 

plane click on the Analyze menu located along the top the SAP2000 
interface window and then click on Set Options. The Analysis 

Options menu will appear as shown on Figure 18. To restrict SAP 
2000 to variables in the x-z plane, select the Plane Frame button and 
click OK.  
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Figure 18: Setup Analysis Options 

 

� The truss structure is now ready for analysis. To analyze the model, 
press the Run Analysis button or choose Analyze from the main 

menu and then click Run Analysis. In the window that follows, select 
the DEAD load combination and press Run Analysis. If the analysis is 

successful, the Analysis Complete window will appear and report 
that the analysis is complete (Figure 19). Click OK and the SAP2000 
interface window will display an exaggerated deflected shape of the 

modeled structure (Figure 20). 
 

 
Figure 19: Analysis is Successfully Completed 
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Figure 20: Deflected Shape of the Truss 

 
� To display the reactions, click on Display in the main menu and then 

click on Show Forces/Stress and then on Joints. Choose the DEAD 
load combination and then Press OK. You will get a display of the 
reactions as shown in Figure 21.  

 

 
Figure 21: Display of Reactions at the Joints 

 
� To determine the magnitude of the forces in the truss, click on 

Display in the main menu and then click on Show Forces/Stress  
and then on Frames/Cables. The Member Force Diagram for 
Frame menu will appear as follows:  

 
The default values will display  

the Axial Forces using the Fill  
Diagram. If you click Axial Force 
SAP2000 interface window will  

display the relative magnitude  
of the axial forces with compression 

forces in red and tension forces 
in yellow as seen in Fig.  22.  
Another way to display force  

information is to unclick Fill  
Diagram and click on Show  

Values on Diagram. In this case,  
the value of each axial force will be 
displayed as shown in Fig. 23 

 
. 
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Figure 22: Relative Magnitudes of Forces in Members 
 
 

 
 

 

 
 

Figure 23: Magnitudes of Forces in Members 
 


