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OBJECTIVE 

To design and conduct the experiment in order to analyze the strain-stress behaviour of a simply 
supported beam through stress-strain measurement method by using strain gauges. 

LEARNING OUTCOMES (N.B Students should not include these as part of their final report) 
At the end of this laboratory session the students should be able to 

1. Understand and familiarize with the functions of Universal Material Tester, data
logger and the applications of strain gauges in measuring the normal strains.

2. Understand the differences between theoretical and experimental (or measurement)
data with regard of strain-stress analysis due to bending load.

3. Determine maximum (nominal) bending stress for the simply supported beam by
using experimental technique and compare it with the theoretical prediction.

4. Understanding of basic laboratory practice, including design of experiments, write
a clear and well-presented technical report, data acquisition, interpretation and
analysis, and the relationship between experiments and theory.
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Figure 1 A simply supported beam subjected to three-point loading 
y = beam deflection at distance x from point A, L = Length 

For a simply supported beam as shown in Figure 1, it can be proved that the nominal or bending 
stress along the beam may be determined from the general formula of bending theory. 
Therefore, the Maximum Nominal Stress or Bending Stress in the beam is given by; 
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where, I is moment of inertia, h and w are thickness and width of the beam cross-section. 

By substituting I = wh3 /12 (mm4) in ( 1 ), we will obtain the general equation of Maximum 
Bending Stress of the beam when subjected to concentrated load P at its mid-span; 
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• All necessary data and results must be measured, recorded or tabulated
systematically to facilitate its analysis and interpretation at the later stage of your
work.

• Comparison of experimentally determined results with the theoretical results must
also be presented, analyzed and discussed in your report.
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