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REINFORCED CONCRETE STRUCTURAL LABORATORY 

BEAM-COLUMN Joint Experiment 

The joint experiment is designed to examine the load versus displacement response of a beam-column joint subassembly. The primary issues to be examined include: load-deflection relations for flexural deformations, anchorage requirements for beam and column bars within the joint region, joint behavior, and shear strength of the beam, column, and joint. 

Based on the experimental results, your report should provide detailed information (and discussion) on the following items: 

1. A plot of the measured versus predicted load-displacement relation for the specimen. Predict the displacement for the following points:  (a) just prior to beam cracking, (b) just prior to column cracking, (c) at beam yielding, (d) for an extreme fiber compression strain of 0.003 for the beam, and (e) for an extreme fiber compression strain of 0.007 for the beam. Be careful to use the correct dimensions and support conditions, and assume the joint is rigid.  Also note the locations of the LVDT and dial gage that you will use for comparison with the predicted results.   

2. A plot of the measured (using the LVDT data) and computed moment-curvature relation for the beam and column. 

3. A plot of the measured (using the LVDT data) and predicted shear stress versus shear strain relation for the joint. Also predict the joint shear strength using ACI 318-99 requirements, as well as using the more realistic value discussed in the lecture notes. 

4. Compute the nominal and probable moment (assuming a steel stress of 1.25 times the nominal yield stress) and compute the horizontal joint shear stress that develops in the joint for these two beam moments. Comparing the information in item 4 and 5, comment on the expected joint behavior.  

5. Compute the required development length to ensure adequate anchorage of the beam and column bars terminating within the joint. Comment on the findings and discuss how the beam anchorage might influence your test results (capacity and failure). 

6. Draw figures that represent the cracking distribution and widths at: (a) beam yielding , (b) beam ultimate ((c =0.003), and (c) failure. Describe the failure and assess whether it was due to beam failure (crushing, buckling, etc), joint failure (shear strength, anchorage), or some mixing of both. 

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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