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R1 ABE=AERENAUANSEREITER mm
Py RTifs Z87° RTifg Z70° it YIS
1l 1l Il Il Il
Wa o W W® FR2= Wa W T FR 2= AL
B Bm B R PR
200 0.075 0.002 0.98 1.03 2.06 0.075 0.084 0.98 1.07 2.13  2.68
300 0.169 0.002 0.98 1.07 2.15 0.169 0.099 0.98 1.12  2.23  3.29
400 0.301 0.003 0.98 1.13 2,27 0.301 0.115 0.98 1.18 2.36  3.79
600 0.677 0.004 0.98 1.29 2.58 0.677 0.150 0.98 1.34  2.69  4.65
800 1.203 0.004 0.98 1.48 2.96 1.203 0.190 0.98 1.54  3.08  5.37
1000 1.880 0.005 0.98 1.69 3.39  1.880 0.234 0.98 176 3.52  6.00
1200 2.708 0.007 0.98 1.92 3.84 2.708 0.283 0.98 1.99 3.9  6.57
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GCPI164-1 %l 55 FI-5B 45 GCPI166 # il s B/K MEBRI o , 32 %5 LB PR AR BE RS AN 3. 1 km Y FAAE
PR, BT 200 £ km FIKHELR B BESE R REERIIE N T MEN R 3hRERMEHAH, £
Wt SRR T I BG4 R I B R — s A
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Wi B BEA AEm P ovm  ERm R SR R
s BIE Sl BIE mm #/m #/m
GCPI164-2 ZD1 —-0°3920" 412.668 412.641 1.562 1.559 1.486 1.483 -4.6319 254.5321 254.5321
ZD1 GCPI164-2 0°39'52" 412.672 412.644 1.467 1.464 1.639 1.637 4.6279 249.902 2
ZD1 D2 13°19 36 428.363 416.822 1.467 1.464 1.393 1.390 98.8267
D2 ZD1 —13°20 '30” 428.386 416.830 1.515 1.512 1.509 1.506 -98.8329 348.7320
ZD3 12 °53'16" 510.313 497.449 1.515 1.512 1.468 1.465 113.8898
ZD3 D2 —12 °53 '35” 510.311 497.454 1.454 1.451 1.510 1.507 -113.902 6 462.628 2
D4 19°59'51" 187.054 175.774 1.454 1.451 1.382 1.379 64.0435
D4 ZD3 —-19 °59'12” 187.037 175.774 1.441 1.438 1.567 1.564 -64.0534 526.6767
ZD5 8 °43'13 351.061 347.000 1.441 1.438 1.512 1.509 53.1633
ZD5 D4 -8 °42'4" 351.039 347.002 1.43 1.426 1.508 1.505 -53.1739 579.8453
7ZD6 —2°46'25" 859.731 858.729 1.43 1.426 1.420 1.417 -41.5360
7ZD6 ZD5 2°46'14" 859.735 858.725 1.46 1.457 1.547 1.544 41.5299 538.3124
GCPI166 1°39'58" 1172.3321171.830 1.471 1.468 1.660 1.658 34.0095
CPI166 7ZD6 —1°40'15" 1172.335 1171.842 1.605 1.602 1.508 1.505 -33.9746 572.304 4 572.2990
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R3 RXBR=ARENEIER(BOKRRERESEN) m
Wk Hiw BEAMA P B e B mE mERE/mm SRR
GCPI1642  A-1 7°3'1.5" 148.593 1 147.4691 1.499 1.699 18.0404 11.6 242.196 8
A-1  GCPI164-2 -6°58'12.7" 148.564 147.4664 1.548 1.557 -18.0360 11.6 260.235 0
Al WKL-2 0°13’44.6"  199.5509 199.5493 1.548 1.740 0.608 9 13.4 260.235 0
WKL-2 Al -0°10'22.6" 199.5497 199.5488 1.522 1.519 -0.5962 13.4 260.837 6
WKL-2  WKL-3 0°8'33. 3" 217.9629 217.9622 1.522 1.406 0.662 1 14.0 260.837 6
WKL-3 WKL-2 -0°10'46.8" 217.9656 217.9646 1.567 1.543 -0.6558 14.0 261.496 6
WKL-3 WKL+4 0°8'37.9" 216.7657 216.7650 1.567 1.435 0.6800 16.0 261.496 6
WKL4  WKL-3 -0°11'3.0"  216.766 216.7649 1.531 1.502 -0.6641 16.0 262.168 7
WKL4  WKL-5 0°9'15.2" 258.471 6 258.4706 1.531 1.448 0.784 0 15.3 262.168 7
WKL-5 WKL4  -0°10"11.4" 258.472 258.4709 1.486 1.501 -0.7759 15.3 262.948 7
WKL-5 WKL-6 0°10"9.1" 227.3264 227.3254 1.436 1.478 0.683 3 14.3 262.948 7
WKL-6 WKL-5 -0°12'6.3" 227.3265 227.3251 1.568 1.456 -0.6844 14.3 263.632 6
WKL-6 WKL-8 0°9'36. 8" 336.9252 336.9238 1.568 1.535 0.9841 17.4 263.632 6
WKL-8 WKL-6 -0°11'15.1" 336.9248 336.9231 1.578 1.471 -0.98638 17.4 264.618 1
WKL-8 73 0°1020.5" 267.0911 267.0899 1.578 1.533 0.8541 15.5 264.618 1
73 WKL-8  -0°11'47.8" 267.0924 267.0909 1.597 1.538 -0.8519 15.5 265.471 1
73 z 0°7'38. 8" 286.8373 286.8366 1.597 1.478 0.7635 16.1 265.471 1
z 73 -0°9'38.3" 286.840 15 286.8391 1.525 1.473 -0.7457 16.1 266.225 7
z 711 -0°21'39.3" 268.3096 268.3043 1.525 1.479 -1.6385 15.5 266.225 7
711 Z7\ 0°20716.2" 268.311 05 268.3063 1.533 1.478 1.6427 15.5 264.585 1
711 L1 22°11'51.5" 416.540 65 385.659 7 1.533 1.465 157.4498 19.4 264.585 1
L1 711 -22°120.1" 416.53755 385.6693 1.425 1.498 -157.4464 19.4 422.033 2
L1 GCPII65  9°19'23.9" 588.61055 580.8263 1.425 1.354 95.4555 23.0 422.033 2
GCPI165 L1 -9°20'54.2" 588.643 95 580.8348 1.469 1.334 -95.4562 23.0 517.489 1
GCPI165 GCPII66  5°11'20.6" 608.294 25 605.796 0 1.469 1.681 517.489 1
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Study on Technology of Precise Trigonometric

Levelingin Complex Survey Area
Duan Enxin
(The 14th China Railway Bureau Group Corporation, Ji’ nan 270004, China. )

Abstract ; Based on the precise trigonometric leveling principle, error sources and error analysis, the preci-
sion of photoelectric triangulated height and second-grade leveling survey is evaluated and the feasibility of the
precise trigonometric leveling to replace the second-grade leveling is studied. In this paper, the specific opera-
tion method of The TCA2003 total station is put forward and is verified in the Xing-Pu railway leveling process.

Key words : total station ;accuracy analysis ;second-grade leveling ; trigonometric leveling
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