CE 142L

REINFORCED CONCRETE STRUCTURAL LABORATORY 

SLAB Experiment 

The slab experiment is designed to examine the load versus displacement response and ultimate capacity of a uniformly loaded, simply-supported, two-way slab. Calculations for the load – displacement relation for this experiment are based on elastic plate theory for the pre-cracking range, modified elastic plate theory after cracking, and yield-line theory for ultimate load capacity. Addition information on the analysis and design of two-way slabs in contained in the following references: 

1. Park, R. and Gamble, W. L., “Reinforced Concrete Slabs,” Wiley, 2000. 

2. Timoshenko and Gere, “Theory of Elastic Stability”. . 

3. MacGregor, J. A., “Reinforced Concrete: Mechanics and Design,” Third Edition, Prentice Hall, 1997. 

4. “Building Code Requirements for Structural Concrete: ACI 318-99”, American Concrete Institute, Farmington Hills, MI, 1999. 

Based on the experimental results, your report should provide detailed information on the following items: 

1. A plot of the measured versus predicted deflected shape for the slab for a load points of:  (a) just prior to cracking, and (b) approximately one-half of the way between the cracking load and the yield load. Use symmetry, and compute deflection values as required to make the comparison at all locations where measurements were taken during the test. A 2D plot, with all measurements plotted against the theoretical results is sufficient (along a line across the slab), or you can prepare a 3D plot.

2. Appropriate calculations for the moment and displacement values for the pre-cracked, linear cracked behavior, and post-yield behavior used in item 1 and 3.  

3. A plot of the measured and computed distributed load versus midspan displacement indicating regions of linear precracked, linear cracked, and post- yield behavior.  

4. Draw figures that represent the cracking distribution and widths at: (a) cracking, i.e., just after cracking, (b) yielding of reinforcement, and (c) failure. Describe the failure and assess whether it was caused by crushing of concrete, buckling of compression reinforcement, fracture of tension reinforcement. 

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 an adequate description of the geometry and reinforcement, and example calculations (in an appendix).  
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