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preparing tunnel breakthrough
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very long tunnels in short time
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mechanical plumbing
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independent control of gyro bearings

we can use ; but lack of
world‘ s best precise
gyro - knowledge of
technology
(by DMT)
calls for
independent
confirmation
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vertical-azimuth transfer —
gyro orientation control
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intermediate-attack — orientation ?
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inertial azimuth_transfer is possible
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inertial measurement unit
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imar TUM-IMU (IAPG&GEO) errors & mitigation concepts

e ZUPTs

e CUPTs

e two faces

e forward and reverse
e short transfer time

XXIIl FIG World Congress - Munich XXl FIG World Congress - Munich
TS 38 "Eng. Surv. f. Congtr. Works' TS 38 "Eng. Surv. f. Constr. Works'

experiment: fast vertical testresults [gon]
platform motien (elevator)
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and up with 16 m/s _ ]
campaign resuits & conclusions

e the weighted azimuth mean of the.independent
campaignsin April 2004 and January-2005 confirmed
the gyro results(? = 2,2 mgon).

e the weighted azimuth mean‘sr.m.s was = 1,5 mgon!

e themost important preconditionsfor success are short
transfer times (1 min) along forward and reverse tracks

e The method is not set to replace gyro measurements, but
only to deliver an independent control for extreme
tunneling scenarios asthe vertical intermediateattacks
at the present St.Gotthard Base Tunnel and the future
Brenner Base Tunnel.

XXIII FIG World Congress - Munich
TS 38 "Eng. Surv. f. Congtr. Works'

XXl FIG World Congress - Munich

(O 1, 21035 TS 38 "Eng. Surv. f. Conr. Works'




Thank you for your attention

We would be pleased if you visited our model
at INTERGEO booth 1751 in hall C1!
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