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Abstract: The breakthrough error isone of themost mportant paraneterswhich indicate whether the tun-
nel has been constructed favorably according to the ecification It is crucial o distribute the break-
through error allovance and scheme out a survey precision design gopropriately  This paper studies the
aurvey precision and the influence value of the lateral breakthrough error in each portion of the tunnel pro-
ject, providing a serial of theoretical reference tables for different tunnel project according o numerical
calculation.
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Fig 1 Sketch of one shaft orientation
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Tah 2 Lateral breakthrough error contributed by azimuth angle error
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Tah 3 Lateral breakthrough error contributed by the equilateral and straight traverse on one side
4 2 1
2 (m) 100 300 500 800 100 300 500 800 100 300 500 800
2000 380 246 209 18 190 123 105 093 09 062 054 046
4000 1038 640 525 448 519 320 263 224 260 160 131 112
6000 188 1139 920 770 943 570 460 38 471 28 230 192
8000 2885 1725 1380 1142 1443 862 69 571 721 431 345 285
10000 4017 238 1898 1558 2009 1193 949 779 1004 597 475 39
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Fig 2 Sketch of traverse in curved tunnel
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Tah 4 Lateral breakthrough error contributed by angle measuring error of curved tunnel on one side
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4 2 1
2 (m) 100 300 500 800 100 300 500 800 100 300 500 800
2000 378 216 215 -1 18 108 107 -1 094 054 053 -1
4000 1031 551 527 345 516 27 264 173 258 138 132 086
6000 1872 1133 918 577 936 567 459 289 468 283 229 14
8000 2865 1653 1374 1141 1433 827 687 571 716 413 34 285
10000 3990 2235 1888 1469 1995 1118 944 735 997 559 472 367
5 (am)
Tah 5 Lateral breakthrough error contributed by distance measuring error of curved tunnel on one side
5 mm +2 ppm 2 mm +1 ppm 1 mm+1 ppm
2 (m) 100 300 500 800 100 300 500 800 100 300 500 800
2000 247 129 124 -1 100 Q53 052 -1 052 030 031 -1
4000 349 18 179 110 14 Q07 075 046 074 043 045 029
6000 428 266 220 136 173 109 092 Q58 Q9% 062 05 Q37
8000 494 295 254 220 199 121 106 Q9% 104 069 064 060
10000 552 323 28 232 223 133 119 099 117 075 Q071 063
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