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Cross Section Analysis Software for Structural Engineers

Beginning Level -  Example 2

Introduction

This beginning level Example is meant for the first time user of UCFyber.  This example (Example 2) will demonstrate some more of the more basic features in UCFyber while creating a composite circular section of  reinforced concrete containing an A36 WF shape.  It is assumed that you have completed Example 1 and have an understanding in how to start a new project and develop basic concrete models for confined and unconfined concrete.  Key features to demonstrate are:

· Building a Circular section

· Bar Generation on an Arc

· Multiple sections in a project

· Using the AISC shape builder

· Performing an Interaction Diagram

· Graphing Data

Getting Started
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Follow the instructions from Example 1 to create a new project and build Confined, Unconfined, and A615 Gr. 70 reinforcing steel.  Then, from the ‘Materials’ title bar, select ‘BiLinear’.  Enter the following information:

And click ‘Apply’.  This action will add the A36 steel to the material list for to use later in importing the AISC steel shape (Alternatively one could use a strain hardening model for this steel). 
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Now that the Material models have been entered in for the current project we should verify that the materials are as we expect them to be.  To verify that all the materials have been applied in the current project.  Open the ‘Project Manager’s’  Materials Folder, you should see the following items listed:

The Project Manager shows that 4 material models have been entered and are readily abailable.  To look at the input parameters for any of the material’s in the Material’s folder, just double click the material of interest.  For a more comprehensive look at the material models that are going to be used, double click the Material Report icon .

With the material models all in place for this Project, the sections are ready to be constructed.  For this example, we will:

· Make a simple circular section.

· Copy it.

· Drop the AISC shape into the copied section.

· Analyze both cross sections and compare results 

Building a Circular Section

UCFyber offers the versatility to build any and as many shapes the user can think of in any configuration.  For this beginning level example, a simple circular section will suffice.

Click the [image: image27.png]


 icon on the main toolbar to open the ‘Builder Tools’ toolbar.  Click the 
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 button to put the builder in to Arc drawing mode.  UCFyber does not draw circles directly but rather, it draws arcs.  Drawing arcs is much more flexible than just drawing circles and by doing so, UCFyber allows for much more complicated geometry.  To draw a circular section, simply draw two semi-curcular arcs – one after the other.

By reading the current location of the mouse from the bottom of the main screen, click the mouse on the following points (in kip-in units):
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(12,0), (24,12), and (12, 24)  -  This will make the first semi-circle.  The screen should look like this:

Continue to draw the rest of the circular section with the points:  (0,12), (12,0).  After the last point is click in, the discretizer appears.  In the discretizer, input the following information:
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After discretizing, the section should appear as follows:

Now, the longitudinal steel will be input using the Generation Feature while in bar mode. 

Add Reinforcing Bars
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Bars can be added using the mouse, by the ‘Enter by Coordinates’ method, or by ‘Bar Generation’.  We will add the bars by using the ‘Bar Generation’ feature.  Click the [image: image3.bmp] icon from the ‘Section Builder Tools” toolbar window.  Because we are still in ‘Arc Mode’  the bars will be Generated along an arc with the same rules used in drawing the section.  After clicking the generation icon,  the following dialog will show:

Select the above options and enter the above parameters.  If you close the ‘Rebar Characteristics’ form, you will be put back into ‘Draw Shape’ mode.  So as long as you are adding reinforcing bars, this window needs to stay open.  Now that you are in the  ‘Add Bars’ mode as seen by the [image: image4.png]


 icon group on the ‘Builder Tools’ toolbar window, the longitudinal bars can be added.
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For this example we are going to add 10 #8.  The number of bars specified with the Generate by Number selection includes the first and last bar in the generation.  To account for the presence of transverse reinforcing, we will enter the reinforcing by coordinates calculating where the center of the reinforcing steel should be placed.  On the ‘Builder Tools’  toolbar select the  [image: image5.bmp] button.  The ‘Builder Tools’ toolbar should look like this:

The toolbar shows that you are Adding Bars by Generation, using the ‘Enter by Coordinates’ in Arc mode.   In the ‘Enter by Coordinates’ window, enter the following accounting for #4 transverse reinforcing, then click ‘Apply’.
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Then enter:

· (12, 21.5)

· (2.5, 12)

· (12, 2.5)
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For the First, Second, and Last bar respectively.  Click ‘Apply’ to add the reinforcing bars.  The circular section should look as follows:

Multiple Sections

The next section added to this project will be a modification of a copy of the current Section1.  From the main toolbar click the [image: image6.bmp] icon.  In the Add Seciton dialog box, input the following information:
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After ‘Add’ is clicked, a perfect replica of Section1 (now Section2) is added to the current project.  To tell which section you are looking at, glance at the UCFyber title bar.  To switch between sections click ‘View’ then select the section to view from the drop down menu.  Or, click the folder of the section of interest in the Project Manager.  For this example, we are going to drop an AISC shape into Section2.  In the Project Manager, click the folder of Section2 in preparation to modify the Section.

The AISC Builder
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Once Section2 is active, click the ‘I’ icon of the mode group ( [image: image7.png]


 ) to bring up the AISC builder.  Like in Add Bars mode where the ‘Rebar Characteristics’ dialog box must remain open, the ‘AISC Import’ box must remain open when importing shapes.  Select the following, then click ‘Import’.

[image: image23.png]Secton o Import

Select DataBase:  |WF Sections

Select Shape: [wizxes <
Centroid Coordinates:

X Coordinate: 1200 in

¥ Coordinate: 1200 in

Oreintation
Fotation Angle: o deg
gt | Rose | Diceie |

B ————



The W12X65 that was imported can now be seen on the screen and can be dragged with the mouse into the correct location.  Alternatively, the coordinates of the large yellow dot can be entered in the AISC dialog box.  For this Example the coordinates (12, 12) will work perfectly.  If the shape needs to be rotated (i.e. For a built up steel shape) type the angle, then click ‘Rotate’.

When your ready to move on, click ‘Discretize’.  In the Discretize window, choose a 1 inch mesh and the ‘BiLinear1’ material model, then click Discretize to finish.  The section should look as follows:

Axial Load – Moment Interaction
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For this example we will compare the PM Diagrams of the two sections at their Ultimate Capacities.  Form the title bar, click Loading / PM Interaction.  In the PM dialog box, enter the following information:

The “1”’s in the Limiting Strain fields are for strains that should not control.  For this example, we do not want compression of the steel, compression of the unconfined concrete, or tension of the concrete to limit the results.  For all other values, we have used ultimate strain capacities.  This will give us the PM interaction at Ultimate.  To adjust the code values for the Interaction Diagram, click ‘Code Reduction’ – for this case the Code Reduction was turned off.  

Setting values for the limiting strains is useful in that the user can choose the strains of interest for the diagram.  An interaction can be done at Ultimate, first Yield, with typical Code strain values (i.e. unconfined concrete strain = .003, steel strain = .008, pre strain hardening), or anything else that might be of interest for the particular section in mind.

To apply the load, click ‘Apply’.  After applying the load, select Section2 form the ‘Applied to Section’ drop down box.  Type in PM2 as the name of the load and click ‘Apply’ again.

Verify that the two loads have been applied by looking at the Project Manager. The new loads (PM1 and PM2) are next the section on which they act.

Once verified, close the PM dialog box and click [image: image8.bmp] from the main toolbar.

Results
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After the analysis is complete, add a graph to the project by clicking the [image: image9.bmp] icon on the main toolbar.  In the graph, add ‘Moments about the x-Axis’ on the x-Axis against ‘Axial Load’ for both Section1 and Section2.    
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By right clicking on the graph, options to print, save, … are available.  From the title bar, select Options / Add New Graph.  On this graph plot the ‘Curvature about the x - Axis’ vs. Axial Load for the two sections.  The results of the quick study show the Axial-Moment Interaction at Ultimate grows substantially for the section containing the wide flange – as is to be expected.  The Ultimate Curvature vs. Axial load shows that at higher axial loads, the addition of the wide flange is not to significant on the ultimate curvature.  At low axial levels, adding the wide flange section reduces the ultimate curvature – which is also expected. 

� EMBED Word.Picture.8  ���











 ( Copyright 2000 ZEvent – All Rights Reserved 

2
11

_1024746279.doc
[image: image1.png]






_1024749153.doc
[image: image1.png]UCFYBER'







