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Vibrating"gvire strain gauges are widely used for the tunnel instrumentation because of the long-term stability at
humid environments. Domestic strain gauges are mainly used in Korea due to the high cost of the foreign strain
gauges. The credibility of the domestic strain gauges is not properly proven even though strain gauges produced by
many different companies are available in the markets. The purpose of this paper is to investigate the credibility of
the 2.5" strain gauges by using a laboratory compression test.
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(a) Octagonal steel specimens

Fig. 1. Steel specimens used for the compression test.
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Fig. 2. Test results for the Kyowa strain gauges.
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Table 1. Elastic modulus of the specimens obtained from various strain gauges and percentages of the errors compared to
Kyowa strain gauges.

Young’s Modulus (GPa)

Company (Etror%)
Name No.1 No.2 No.3 Ave. (ngi‘;gagdf gfr\;iés) R?
A 194 (4.9) 194 (4.5) 201 (7.8) 196 (5.8) 3.8 (3.3) 0.9999
B 231 (20.0) 232 (20.4) 249 (25.7) 237 (22.0) 10.0 (5.7) 0.9996
C 227 (18.6) 226 (18.0) 229 (19.3) 227 (18.7) 1.8 (1.3) 0.9999
D 210 (11.9) 198 (6.6) 208 (11.0) 205 (10.0) 63 (5.3) 0.9998
E 213 (13.1) 217 (14.7) 209 (11.4) 213 (13.1) 4.1 (3.3) 0.9999
F 212 (12.9) 225 (17.7) 226 (18.1) 221 (16.3) 75 (5.2) 0.9998
G 189 (2.3) 192 (3.8) 194 (4.7) 192 (3.7) 2.4 (2.4) 0.9999
H 239 (22.8) 234 (21.0) 214 (13.7) 229 (19.1) 133 (9.1) 0.9995

I(Imported) 174 (-6.3) 187 (1.2) 202 (8.5) 187 (1.3) 14.1 (14.8) 0.9999
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Fig. 4. Calculated displacements and stresses at the specimen for 50ton loading.
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Fig. 5. Stress-strain relationship for the steel specimens
measured using various strain gauges.
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Fig. 6. Effect of the readout instruments for the strain
measurements.
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Fig. 7. Precision comparison for the domestic and foreign
vibrating wire strain gauges.

Table 2. Gauge factors suggested to minimize the errors.

Company Name Gauge factor

A 0.36849

B 0.30514

C 0.31803

D 0.35207

E 0.33981

F 0.32735

G 0.37673
H 0.31622
I(Imported) 0.38611
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Fig. 8. Comparison of strain measured by vibrating wire
strain gauges and electrical stain gauges.
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