CE 142L

REINFORCED CONCRETE STRUCTURAL LABORATORY 

SLENDER COLUMN Experiment 

The column experiment is designed to examine the influence of “slenderness” on the axial load capacity of the column. The slenderness ratio of the column (kl/r) is approximately 70 which exceeds the limit given in ACI 318 Section 10.12.2 for non-sway frames for which slenderness effects can be neglected. Based on the experimental results, your report should provide detailed information on the following items: 

1. A plot of the experimentally obtained axial load versus axial deflection relation using the jacking load and LVDT data recorded during the test. Compare the measured data with the theoretical relation given by ( = PL/AE. Use both design (i.e., fy = 40 ksi and f’c = 4 ksi) and tested material strengths. 

2. A plot of the experimentally obtained axial deflection versus lateral deflection at midheight of the column. Compare the experimental results with the calculated relation based on the information presented in lecture, i.e:  
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.  Where ( is the displacement of the jack and a is the transverse displacement at the midheight of the column. Use actual material strengths. 

3. Compute the P-M interaction diagram for the column using both design material strengths (i.e., fy = 40 ksi and f’c = 4 ksi) and actual (as tested) material strengths. Compute sufficient points on the P-M curve to allow for an accurate assessment of the failure point with and without considering slenderness effects. Provide example calculations. Plot the expected axial load versus moment relation on the P-M diagram neglecting the influence of slenderness. Determine the expected failure load, moment, and mid-height lateral displacement (using actual material properties).

4. Make the appropriate calculations to assess the influence of slenderness on the axial load versus mid-height column moment. Calculate the relation using the expression derived in class (with the 0.23 in the numerator), and with the ACI 318-99 moment magnifier approach (Section 10.12). Use actual material properties. Plot this relation on the P-M diagram along with the companion relation determined in item 3, and the experimentally obtained data. Also plot the Euler critical buckling load. Discuss the results. 

5. Plot the measured and calculated mid-height column moment versus lateral displacement. Use actual material properties. 

6. Draw figures that represent the cracking distribution and widths just prior to failure. Describe the failure and assess whether it was caused by crushing of concrete, buckling of compression reinforcement, fracture of tension reinforcement, or overall instability of the column. 

Your report should contain all the information needed for someone to check all your work and calculations, included: detailed material information, detailed drawings of the specimens with adequate description of the geometry and reinforcement, and example calculations (in an appendix).  
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