CE/ME 312

Experiment 9

COLUMN TESTS OF TIMBER
References:


Strength of Materials, by Singer, Chapter 11.
Experimental Mechanics and Properties of Materials, by Muhlenbruch.
The Testing and Inspection of Engineering Materials, by Davis, Troxell, and Wiskocil, pp. 55-58, 355-356.
Specimen:    
Douglas fir column, (coast region, 1500 psi flexure strength), 2 in. x 2 in. nominal size, by 4 ft.- 0 in. length.
Equipment:    
Tinius-Olsen, 200 kip, pit mounted, Universal Testing Machine, pin-ended bearing plates, calipers, 12-inch scale, handsaw, crosscut jig.
Procedure: 


Students must have a clear understanding of how to operate the  

                                               Tinius-Olsen UTM before starting an experiment with this machine.  Measure the dimensions of the cross section at several places along the length.  These measurements should be made to the nearest 0.01 inch.  Move the traveling head of the testing machine to its highest position.
The column should be placed on the bearing blocks and carefully centered.  Apply the load slowly until the column buckles elastically.  Record the length of the column and the buckling load.  After each test, the column should be shortened by 6 in.  Saw approximately 3 in. off each end in order to insure that the ends remain square.  Lengths of 12 inches, or less, usually will fail by crushing rather than buckling.
REPORT
Graphs 
Plot the relationship of maximum column stress to slenderness ratio (
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).  Draw a smooth solid curve that averages these points, including the point where column failure occurred by crushing rather than by buckling.  On the same graph, plot the relationship of the theoretical column stress from the Euler formula for the slenderness ratios used.  Ends are assumed hinged.
Questions
1.  Do the theoretical and actual values of the maximum column loads agree?  Account for any discrepancy.  What property of a material governs its strength as a column?
2.  Calculate the modulus of elasticity of Douglas fir from the column test data, and compare with the acceptable standard.  For this material, what maximum slenderness ratio can be used without failure by elastic buckling?
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