Project 1

Deflection of a Cantilever Beam:


If a cantilever beam is supporting a point load at its free end, the deflection at any distance (x) measured from the fixed end will be a vertical distance (y) given by the following beam formula:

                                               


                        Where             W = Concentrated Load (LB)

                                                L = Length of the Beam (in)

                                                E = Modulus of Elasticity (psi)

                                                I = Moment of Inertia of the cross section (in4)

The moment of inertia for a beam with a rectangular cross section is:   

    

                          Where:             b = breadth of beam (in)    

                                                  d = depth of beam (in)

Construct a spreadsheet to determine the deflection in a cantilever beam that is 120 inch long at 12 inch intervals. The beam is subjected to a concentrated load of 200 LB at the free end. The beam has a rectangular cross section with a breadth of 12 inch and a depth of 2 inches. also plot the graph of beam deflection. use proper headings and labels.

Construction of the Spreadsheet

We will use the worksheet area of Excel to construct a spreadsheet for the cantilever beam. In cell C3 enter “Deflection of a Cantilever Beam” and change the font to 16.

Change the width of column A to 12 and width of column B to 9. In cell A5 enter “Axial Distance” and in cell B5 enter “Deflection”

A useful feature of using the mouse is called “Autofill”. In cell A7 enter 0 and in cell A8 enter 12. Select cells A7 and A8, place the mouse pointer on the lower-right corner of the selected area (it changes to a small crosshair in this position) and drag it downward to cell A17. 

Select cell A5:A17 and center justify it. 

In cell E7 enter E =

In cell E8 enter B =

In cell E9 enter D =

In cell E10 enter L =

In cell E11 enter W =

In cell E13 enter I =

Select cells E7 : E13 and right justify it.

In cell F7 enter 2000000 and name it as E.

In cell F8 enter 12 and name it as B.

In cell F9 enter 2 and name it as D.

In cell F10 enter 120 and name it as L.

In cell F11 enter 200 and name it as W.

In cell F13 enter the formula  =(B*D^3)/12 and name it as I.

Select cells F7 : F13 and left justify it.

In cell G7 enter  psi

In cell G8 enter  in

In cell G9 enter  in

In cell G10 enter  in

In cell G11 enter  LB

In cell G13 enter   in4

Select cells G7 : G13 and left justify it.

In cell B7 enter the formula  = -W*(3*L*A7^2-A7^3) / (6*E*I) and using the Autofill process, copy the formula all the way to cell B17.

Select cell B5:B17 and center justify it.

Double click the sheet1 tab and rename it “Beam”.

From the Tool menu choose Option and turn off the gridlines

Save your worksheet to a floppy disk as “projct1”.

Creating the Graph using the ChartWizard:

The ChartWizard is the easiest way to create a chart. Simply drag the mouse over the cells that contain data series, in this case cells A5 through B17.

From the Insert menu choose: “Chart”. You should see the dialog box for the ChartWizard. 

Step 1 of 4 is the Chart Type. Choose XY (Scatter) with data points connected with smooth lines. Step 2 displays the chart source data. If the range is correct (i.e., the ChartWizard displays   = Beam1 $A$5 : $B$17  , click the “Next” command button.

In step 3, put the chart title, the axis labels, the legend, and turn the gridlines off.

Step 4 is the chart location. Put a check mark on “As new sheet”, and click the “Finish” command button to exit the ChartWizard.

Save your workbook as “projct1”.

Customizing a chart:

Once you create a chart, you can customize it in several ways. You can change the chart type, add or remove gridlines, add or remove a legend, change the axis label and its formatting, add arrows and text using the Draw menu.

To edit a chart, select it by double-clicking it.

To change the chart’s title, select it and type the new title. To change the axis label, select it and type the new label. To change the axis alignment, select the axis first and from the Format Menu choose Selected Axis option. To add or remove gridlines from the chart, choose the gridlines command from the Insert Menu.
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