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Research on Accuracy of Precise Engineering Control
Survey for High — Speed Railway

LIU Jia - chen
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Abstract: The problems such as the controlled area by projection zone is small the coordinate transforming and calculating by zones of

Gauss Projection can be avoided if control survey of high speed railway tracks adopts precise control survey technology with Inclined

Axis Mercator Projection. The projection length deformation can be controlled well of east — west trend lines. This article achieves In—

clined Axis Mercator Projection with Changji High — speed Railway control survey data. After the discussion on accuracy of projection

it is assured that the accuracy requirements of high — speed precise control survey can be met by Inclined Axis Mercator Projection.
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Fig.1 Oblique column is tangent to the sphere
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Tab.1 Accuracy comparison of two projections in big area
(°" (°" x/m y/m (1:100 000) (1: 100 000)
1 36 00 00 3557 11.9 -14017.322 6 40.050 8 0.000 0

114 00 00 114 8 53.5 212 908.693 2
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1
Tab.1 (Continued)

(" (" x/m y/m ( 1: 100 000) ( 1: 100 000)

2 37 00 00 36577.1 2 419.906 8 9.756 3 0.007 3
115 00 00 115 8 58.2 113 790.277 9

3 37 27 00 37245.0 -28 676.443 6 9.640 1 0.999 8
115 00 00 115 8 58.2 52 989.049 7

4 37 00 00 36577.1 25 488.935 9 4.336 6 0.8133
115 20 00 115 28 59.8 12 1657.096 3

5 37 50 00 37473.2 2597.935 8 0.265 1 0.008 3
115 50 00 11559 2.1 19 340.421 5

6 38 20 00 3817 0.8 -24218.276 6 0.065 3 0.861 8
115 55 00 1164 2.5 ~67 962.220 2

7 39 00 00 3856 57.7 ~17.868 0 9.236 2 0.000 0
117 00 00 11797.6 - 118 509.923 9

8 39 00 00 3856 57.7 22 308.041 1 16.419 1 0.609 4
117 20 00 117299.1 ~112 268.371 3

9 40 00 00 39 56 53.0 ~4946.407 9 35.892 8 0.030 2
118 00 00 1189 12.2 ~241763.610 1

10 40 22 00 40 18 51.3 ~31236.280 0 35.505 4 1.196 4
118 00 00 1189 12.2 ~293 924.557 0

1985 200.0 m
15.17 mo P1 P2 -

(44°57°26. 36"

126°37735")
P1 P9
2 P1 P9
Fig.2 Sketch of oblique projection ( —43°5673. 86" 142°52°41")
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2
Tab.2 Accuracy comparison of two projections in small area
x/m y/m (°" (°"" x/m y/m ( 1: 100 000) (1: 100 000)
4975 892.307 0 44 54 41.35 44 52 19.20 9.695 17
P1 0.684 8 0.000 0
588 529.200 0 126 20 3.05 126 26 49.13 24 329.684 5
4976 535.381 0 44 55 1.98 44 52 39.82 735.683 1
P2 0.353 8 0.000 6
490 006.661 0 126 25 12.4 126 31 58.76 17 683.634 6
4978 070.232 0 44 55 43.23 44 53 21.03 753.573
P3 0.196 5 0.001 3
602 775.115 0 126 30 42.4 126 37 29.06 9773.190 5
4980 115.402 0 44 56 45.11 44 54 22.85 399.103 6
P4 0.013 6 0.000 8
609 347.149 0 126 35 36 126 42 22.92 2497.279 5
4981 021.9490 44 57 26.36 44 55 4.07 -419.826 5
P5 0.000 6 0.000 2
611 572.2150 126 37 15.8 126 44 2.81 -53.208 9
4983 419.272 0 44 58 48.87 44 56 26.50 -2031.589 5
P6 0.037 4 0.005 1
615 635.446 0 126 40 18.1 126 47 5.28 -4 198.589 3
4 988 598.082 0 45 01 33.88 44 59 11.36 -5601.347 8
P71 0.174 8 0.040 4
622 903.405 0 126 45 50 126 52 37.48 -12230.128 0
4988 050.1290 45 01 13.25 44 58 50.75 -3698.378 3
P8 0.390 5 0.021 0
629 649.802 0 126 50 38.8 126 57 26.53 -18 190.352 7
4 986 322.180 0 45 00 11.37 44 57 48.93 9.368 4
0.9351 0.000 0
639 421.909 0 126 58 12.5 127 05 0.64 -28953.2573
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