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Design of Load and Strain Measuring Equipment Using Strain Gage,
Instrumental Differential Amplifier and A/D Converter in a Truss System
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Abstract Trusses are found in many common structures such as bridges and buildings. The truss is a fundamental
design element in engineering structures and it is important for an engineer to apply the truss design to
engineering structures by understanding the mechanics of truss element. In an experimental course, the experiment
serves as an example of the usefulness of the Wheatstone bridge in amplifying the output of a transducer. With
the apparatus described here, it is possible to obtain experimental measurements of forces in a truss member which
agree within errors to predictions from elementary mechanics. The apparatus is inexpensive, easy to operate, and
suitable as either a classroom demonstration or student laboratory experiment. This device is a small table-top
experiment. The conventional strain measuring device is costly and complicated - it is not simple to understand its
structure. Hence, strain gage and the A/D converter are assembled to come up with a load and a strain measuring
device. The device was tested for measuring the strain in a loaded specimen and the results were compared to
those predicted by theory of mechanics.
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Fig. 1 Diagram for basic Wheatstone bridge
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Table 1 Specification of strain gage used in the

experiment
Description Unit Specification
Gage Length mm 5
Resistance o] 350.0 £ 03 %
Gage Factor( Gy ) - 2131 %
Thermal Output - + 2 pe/T
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Table 2 Measurements and applied load

£ (gf)
she(ef) | £ (ke Expl | ©34% | Exp2 | £3%
1.0 02087 | 023 | 057 | o2 -8.18
20 04574 | 044 | -380 | 043 599
3.0 06861 | 069 | 057 | 067 235
40 09148 | 090 | 162 | 09 052
5.0 1.1435 1.06 -7.30 111 -2.93
6.0 13722 | 131 | 453 | 128 6.72
7.0 16009 | 158 131 | 158 131
8.0 1829 | 1.79 216 | 181 -1.07

0 1 2 3 4 5 6 1 8 9
Fc (kg

Fig. 9 Comparison of results obtained by load
measuring instrument
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