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Development of Extracting Method of Horizontal Alignment in a

Tunnel Using Positioning Satellite Data
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Abstract

Roads have been developed throughout the history of mankind, and play a significant role among many traffic facilities
for the economy, politics and cultures of our lives. However, the management of roads has not been fully scientific
or systematic due to governmental policies focused on construction, resulting in damages, and the loss of drawings
for existing roads. In this case, it is difficult to manage roads using normal cadastre due to its time consuming work.
And, when applying satellite surveying to rapidly extract the centerline of roads, it is impossible to obtain data about
the status of internal tunnels. Therefore, this study can be used to extract optimum alignment data of tunnels using
the data from satellite surveying, and is a practical paper which can contribute to efficient management and usage of
alignment data and road facilities in establishing a HMS(Highway Management System) for the renewal and management
of the alignment data of roads, by comparing the data from satellites with the alignment data in existing drawings.
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A% % (k/hr) A2 AR (m)
130 1,200
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#A (A2 9% Aa] 49 Az ad Az ag (A2 9% [ As] a7
397 1239,904.7| 170 |100,643.0| 101 [55/4232| 76 |57,695.2f 29 |18,264.8| 19 | 7,627.5
ASEEA 47 ] 30,515.5 2 1,265.0 4 1,386.0 | 41 [27,864.5| - - - -
FAGA A 33 | 28,972.7 - - 2 802.0 31 28,1707 - - - -
£33 A 11 7,914.0 9 7,174.0 - - 2 740.0 - - - -
o &Fg A 18 1109120 | 16 | 9,992.0 - - 2 920.0 - - - -
A E 81 | 44,891.7 | 38 |24972.0 | 28 |11,943.7 - - 6 3,027.0 1 9 14,9490
= 54 | 383555 | 27 | 22411.0 | 18 | 9,966.0 - - 5 51520 | 2 539.5
FAHEE 16 9,354.5 8 3,422.0 8 5,932.5 - - - - - -
FAEE 10 5,261.0 2 1,380.0 6 3,290.0 - - 2 591.0 - -
AgE= 16 7,860.8 -5 2,879.0 5 2,192.0 - - 4 2,3208 | 2 469.0
A e 40 1191790 | 24 |10,239.0 | 10 | 7,231.0 - - 1 500.0 5 1,209.0
BB 36 17,1290 | 17 8,759.0 10 | 6,381.0 - - 9 1,989.0 - -
ANE = 35 119,595.0 | 22 | §,150.0 10 | 6,299.0 - - 2 146850 1 461.0
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Tracking Specification

Performance Specification

Tracking Signals Tracked Measure Mode DGPS mode
. - "
40 L1 channels, L1/L2 (L1-C/A .Stanc‘
Kinematic

20 L1+L2 channels
GPS/GLO (optional)

&L1/L2 Full Cycle
Carrier, P1/P2)

DGPS

10mm-+1.5ppm
(X Base) for
2 freq.

20mm+1.5ppm
(X Base) for
2 freq.
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