TRUSS ANALYSIS USING ANSYS 

Dr. Deepak Paliwal; Phone: 8696932734 ; Email: deepak.paliwal@technonjr.org

Mr. KapilDungarwal; Phone: 8696932739 ; Email: kapil.dungarwal@technonjr.org

In this session, you will model and analyze the previously solved trusses (Ex.1 & Ex.2)using  ANSYS APDL and ANSYS workbench.  

Example 1: As the first example, I take truss ABCDEF as shown in figure 6 and load it at point E by 5000N. The length of small members of the truss is 4m and that of the diagonal members is [image: image12.png]s india WR \nsiitute of Technology
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m. I will now find the forces in each member of this truss assuming them to be weightless.
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Solution: Step-by-step instructions are provided to solve the given truss through Mechanical Ansys APDL:

Preferences: Structuraland click on “OK”.
Preprocessing:
1. Change jobname: 

File -> Change Jobname

Enter “truss1”, and click on “OK”.


2. Define element types: 

Preprocessor -> Element Type -> Add/Edit/Delete
Click on “Add..”, highlight “link”, then “3D finitstn 180”, click on “OK”, then “Close”.  

3. Define the real constants for the BEAM3 elements:
Preprocessor -> Real Constants -> Add


Click “OK” for   “Type 1 LINK180”

The appropriate values for the given  geometry are: AREA=0.01.  Leave the other fields blank, and click “OK”, then close the “Real Constants” box. 
4. Define Material Properties:
Preprocessor -> Material Props ->Material Models -> Structural-> linear-> Elastic-> Isotropic 

then, enter 2E5 for EX, and 0.3 for PRXY, then click  “OK”.

5. Create nodes:     

Preprocessor ->-Modeling- Create -> Nodes -> In Active CS
Enter 1 for node number (ANSYS would automatically number nodes if you leave this blank). Enter the location as (x,y,z)=(0,0,0). Leave the entries for rotation angles blank. Click on “Apply”.  Define all 8 nodes like this. Click on “OK” instead of “Apply” for last node. 
Preprocessor ->-Modeling- Create -> Elements ->Auto Numbered-> Thru Nodes
A picking menu will open.  Click on node 1, then node 2 and then Apply. This will create first element. Likewise all 09 elements can be created. 
Solution:

6. Apply constraints and forces on the model: 

To apply constraints:

Solution ->Define load-> Apply -> Structural -> Displacement->On Nodes 
Utility Box will open, Select appropriate Node, Click Apply, then Select UX, UY and Click ok.

To apply forces:

Solution ->Define load-> Apply -> Structural -> Force/Moment->On Nodes 
Utility Box will open, Select appropriate Node, Click Apply, define direction and magnitude of force and Click ok.

7. Solve the problem: 

Solution -> -Solve- Current LS

Click “OK” in the “Solve Current Load Step” Box.  Solution is done will appear on your screen.
8. Plot the deformed shape:
General Postproc -> Plot Results -> Deformed Shape

You will probably want to choose “Def + undeformed”, then “OK”.

9. List forces in each member in tabular form: 

General Postproc ->Element table  -> Define table->Add->Type-Force
Drag down data item and select “by sequence num” and SMISC,1, Click OK and Close the window
This will create the result in tabular form to see this go to:

List Result->Elem Table Data->select SMIS1-> Ok
To see numbers of elements in plot:
PlotCtrls-> Numbering-> Change no numbering status to Numbering elements -> ok

To see contour plot

Plot result-> contour plot->Element table->SMIS1->ok
PlotCtrls->window options->Min-Max symbols->off

PlotCtrls->Numbering->Numeric Contour value->on->ok
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10. Exit ANSYS.  Toolbar: Quit ->Save Everything -> OK
Example 2: Find the forces acting in all members of the truss shown in Fig 
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Solution: Steps 1 to 10 should be considered again to solve the problem. “Be careful about 80 kN load applied in the given problem”.

Mechanical Ansys APDL result is shown below: 
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Now you have to model and analyze some new problems on trusses (Ex.3 & Ex.4) using both ANSYS APDL and ANSYS workbench.  

Example 3: Find the magnitude and nature of forces in all the members of the truss shown below:
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Solution through Mechanical Ansys APDL
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Solution through Ansys Work Bench
Step by step solution:

1.Drag static structural from Ansys system to project schematic

2.Double click engineering data to see the properties of default material

3.Create geometry

Double click “Gepmetry”

    ->select desired length unit->ok

->select sketching, Convert 3D to 2D by clicking Z-axis

-> select sketching and draw sketch as instructed

Now opt Modeling

->Concept->lines from sketch->XY plane->sketch1->Apply->line1->Generate

“1 part 1 body” will be created

->concept->cross-section->Rectangular (you may select any)->”take default value for now” and generate

Expand 1 part 1 body->line body->cross-section(opt from down tab)->Rect1->generate

4.Create Mesh

Model (double click), Project window will open, convert it into 2D

Mesh (right click)->generate mesh

5.Apply supports and load

Click on “static structural (A5)”, select support->vertex->apply

Repeat the same for other side

Select load->force->vertex->define components and apply

Repeat the same for other loads

6. Solve the problem

Solution (A6)->Solve (right click)

Select axial force from Beam Results and evaluate all results

From edges->show elements->use probe to identify forces in each members
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Example 4: A cantilever frame is hinged to a vertical wall and loaded as shown in figure below:

[image: image9.png]



Determine the forces in its members

Solution through Mechanical Ansys APDL
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Solution through Ansys work Bench
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………………………………………………………………END OF THE SESSION……………………………………………………
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