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Tab.1 Relation of Length Deformation Coefficient with , R
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Tab. 2 Effective Deformation Range for Different AH(k=10 ppm)
AH/m 0 +30 +40 +50 +60 +70 +380 +100
ym/km( ) 0~29 0~34 0~36 0~38 0~39 9~42 14~43 22~46
Ym/km( ) 0~29 0~21 0~17 0~13 0~7 ~ ~ ~
, 29 34 36 38 39 33 29 24
/km
29 21 17 13 8 ~ ~ ~
3 /km
Tab. 3 Half Zone Width of Different Projection Zone 2
for Different Latitudes/km
3° 1.5° 1° 45" 30"
b
25° 151 76 50 38 25
30° 145 73 48 36 24 ’ ’
35° 137 67 45 34 23 .
40° 128 64 42 32 21

45° 118 59 39 30 20
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Tab.5 WGS84 Spatial Rectangular Coordinate and Geodetic Coordinate of Route Engineering Control Points
X/m Y/m Z/m B "N Le " h H/m
CPI127 —2 677 542.556 5 4703 688.941 8 3363 142. 3014 32 01 43.4025 119 39 01. 4323 19. 3411
CPI128  —2 680 330,960 2 4703 349.318 7 3361 397.4894 32 00 36. 6993 119 40 40,1665 14, 0886
CPI133 —2 697 814. 366 2 4 700 586.726 1 3 351 322.504 8 31 54 11. 2414 119 51 10. 3242 11. 1680
CPI141 —2 726 104.822 4 4 691 704.582 7 3 340 926.483 7 31 47 33. 9345 120 09 31.0935 9. 5878
CPI145 —2 739 356.063 2 4 689 886.243 8 3 332 689.098 4 3142 19.3972 120 17 20. 9093 11.2790
CPII51  —2759302.854 9 4687 238.6858  3320021.7836 31 34 16. 3056 120 29 04,7224 12.3903
CPI157 —2 777 655.313 3 4 686 756.535 9 3 305 460. 767 2 31 25 01.9062 120 39 12. 7657 10. 2897
CPI160 —2 788 561.747 2 4 683 268.729 6 3301 251.518 7 31 22 21.7509 120 46 15.1145 12.6418
CPI168 —2 815 973.960 4 4 669 263.626 7 3297 841.822 2 31 20 12.1144 121 05 37.1339 12. 4068
CPI175 —2 835 947.098 3 4 664 052.460 2 3288 154.199 1 31 14 04.0193 121 18 05. 1257 13. 6984
CPI176 —2 837 729.696 9 4664 642.199 2 3285 794.739 9 31 12 34.4341 121 18 51. 0911 13. 6892
CPI178 —2 840 296.108 3 4 666 457.278 6 3 281 028.832 4 31 09 33.5484 121 93 82.5816 13.7706
6
Tab. 6 Plane Rectangular Coordinate of the Oblique Mercator Projection and Length Deformation Coefficient
X/m y/m AS:/ppm 1/ ppm p2/ppm =/ppm
CPI127 0.000 O 0.000 0O —1.15 0.00 0.00 —1.15
CPI128 3277.411 8 439.813 9 —0.33 0. 00 0. 00 —0.33
CPI133 23 571.761 4 2 156.314 7 0.13 0. 00 0. 06 0.19
CPI141 54 685.389 1 —2 232.801 8 0. 38 0. 00 0.06 0. 44
CPI145 70 276. 363 4 —314, 982 2 0.11 0.00 0. 00 0.11
CPI151 93 845.109 6 2 825.057 4 —0.06 0. 00 0.10 0. 04
CPI157 116 421.684 4 9 099.443 5 0.27 0. 00 1.02 1. 29
CPI160 128 517.791 1 7 512.815 3 —0.10 0. 00 0.70 0. 60
CPI168 156 804.749 5 —5098.625 2 —0.06 0. 00 0.32 0. 26
CPII75 179 596.036 0 —5 799,026 7 —0.27 0.00 0.41 0.15
CPI176 182 078.870 9 —4 087.878 2 —0.27 0.01 0.21 —0.05
CPI178 186 064. 356 6 0.000 O —0.28 0.01 0.00 —0.27
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Oblique Mercator Projection and Its Application to
Control Network for High Speed Railway
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Abstract: Foundation and rail construction must meet higher accuracy for high-speed railway, in order
to effectively control projection distance deformation of a GPS control network and reduce the number
of projection zone for the east-west highspeed railways, this paper discusses the processing method for
the oblique Mercator projection to be applied to develop uniform plane coordinate system by the basic
theoriessuch as ellipsoid transformation, projection from ellipsoid to sphere and spherical cylindrical
projection. Through a practical engineering example analysis, we show that the oblique Mercator pro-
jection can control the length deformation and meet the 10ppm length deformation per kilometer for
control network of nonballasted-track and 25ppm for ballast track, and avoid the divisions of too many
projection zones. Comparing withnormal Gaussian projection the oblique Mercator projectionhas more
superiorities on the east-west high-speed railway andother route engineering control networks.

Key words: high speed railway; projection deformation; ellipsoid transformation; oblique Mercator

projection
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