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ABSTRACT

Precise azimuth measurements using gyroscopes have become indispensable for large
underground construction projects. Currently, the most advanced gyroscope is the fully
automatic DMT GYROMAT 2000 which is a very robust instrument, requiring a short
measurement period (<10 minutes) and designed to yield high precision azimuths with a
standard deviation (std) of 7.

Several ongoing large tunnel projects are associated with high temperature differences up to
50°C between the surface and the tunnel. Investigations elsewhere have indicated that the
results using the GYROMAT 2000 may be plagued by uncompensated temperature effects.
Thisisavery critical issue for underground azimuth transfers.

Therefore the accuracy and the effectiveness of the temperature corrections of the
GYROMAT 2000 were investigated. For this purpose we designed and built a calibration
facility for the system calibration of gyroscopes. Using a climatic cell, test measurements
were carried out in the temperature range from —10°C to 40°C. The azimuth variations over
the whole temperature range were studied with these datasets. Using the standard temperature
compensation provided in the GYROMAT 2000, a std of the azimuths of 11° was obtained.
This corroborates the findings by other Iaboratories about the temperature dependence of the
GYROMAT 2000 results.

We report the results of a system calibration during a five day period with temperature
variations between -10°C and 40°C. The internal temperature corrections of the tested
GYROMAT 2000 were disabled. Using this data set, we can show that a simple second order
polynomial correction function already yields aimost unbiased azimuth results for the full
temperature range. The elimination of the first observations of every group of azimuth
measurements leads to further accuracy improvement, with a std of 6.9%.
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