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Abstract

In the process of reconstruction and expansion of expressway, there are high-speed vehicles in
the measuring environment, and the danger coefficient measured by ordinary prism total sta-
tion instrument is too high. Therefore, the prism-free total station instrument has obvious ad-
vantages, with high accuracy, but also greatly guarantees the safety of surveyors. In this paper,
the prism total station and prism-free total station are used to measure the reconstruction and
expansion of expressway. The plane and elevation data are analyzed based on the actual meas-
ured data, and the prism-free total station is evaluated by the analysis results. Through research,
analysis and verification, the elevation measurement of expressway reconstruction and expan-
sion using prism-free total station instrument is fully in line with the measurement accuracy
requirements.
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Figure 1. Measurement schematic diagram of prism-free total station
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Table 1. Leica ts09 measurement parameters table
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E B R 1.5 mm + 2 ppm*D 2 mm + 2 ppm*D
F L R 5 2" 5"
AN S FNEE 3500 m >500 m
WA TAME A WU B T A AR

3. RIRBESN NN ARBE ST
3.1. BN

FOUP I A B S TE I I R B i AR 2R = BL(KS540 + 580-K561 + 000), 2 5 A7 T 5 X A+ e 47
RHEMIT, TERKE MBS HIELAE, PR MAR G, P8 AREA s il 4 257 g X m )\
T8, MZRFE SRR T, SRR RIS s A, SR RS s, TAH
SIS X BRIRE TG A AR B AT B A K 2042 A B RAANMNE, AR5HFHALR
RGUKHIPE 2 80 Ahhr &, mFERH 1985 BifE 2 R4

3.2. B4

BT EA YIS, EFHAREE TUECEAER, EdEwal, gih 16 N8, Fr
16 N, B 20 KIEHAS A, 3 NEEA B3 WMmEEN 9.9, WEEA 12.4 B E . SILIEE 32
NS S AL AT AR Z 8T, TEAMNI & FE T4 S, #E T 32 AT EIR RS EitE. 25MERA
W5 A bR To i B A e A TS BUE TN 38 2 BT

DOI: 10.12677/gst.2019.73018 127 Mzl A


https://doi.org/10.12677/gst.2019.73018

Table 2. Plane and elevation measurements of prism and prism-free total stations (unit: m)

2. RPN RRREH N TRMSIENERIEERL: m)

BB Al Gtk B A A
=851 X Y H X Y H

1 #56593 202 #%6(03.007 252.189 #6593 217 #5603 252.198
2 #656501 118 #5619 675 252.138 #%6591.11 #5619 685 252.145
3 #6582 149 ##5621.057 252.228 #6582 132 ##5621.037 252218
4 #5%6580.065 #4619.675 252.154 #%6580.081 #5619 67 252.156
5 #%6571.096 #4637.725 252278 ##56571.105 #5637 74 252271
6 #H%6560.012 #5636 344 252222 456569 #5636 352 252225
7 #%6560.043 45654 304 252.352 #%6560.05 G54 4] 252.345
8 %6557 96 #5653 012 252.287 #456557 97 K] 252298
9 #4%6548.99 #4%671.062 252438 #H%6548.9 #%671.073 252.452
10 #H%6546.907 #4%669.681 252.388 #H%6546.918 #H%669.675 252.37
11 #4%6537.938 44687731 252.544 #4%6537.927 #4%687.725 252.53
12 %6535 854 #5686 349 252.488 456535 838 #5686 345 2525

13 %6526 885 #5704 399 252.654 #456526 895 #5704 391 252.674
14 456524801 #5703 017 252.596 #6504 814 #5703 04 252.604
15 #H%6515.832 #4721 067 252.758 #4%6515.822 #4%721 .05 252.751
16 #H%6513.749 #44719 686 252.684 #4%6513.74 #44719 681 2527

17 #4%6504.779 #4737 736 252.872 #4%6504.789 #4737 741 252.892
18 #%6502.696 ##4736.354 252.799 H%6502.7 #54736.362 252.812
19 #6493 727 #5754 404 252.973 #56493 737 #5754 415 252.96
20 #6491 643 #5753 023 252.907 #56491] 629 #5753 032 252.92
21 648D 674 #5771 073 253.071 648D 684 #5771 058 253.085
22 #H%648(0).59 #5760 691 253 #56480 581 #5760 681 253.01

23 %6471 621 #4787 741 253.17 #%6471.635 44787 752 253.156
24 #H%6469.537 44786359 253.117 #%6469.551 #44786.351 253.131
25 #%6460.568 ##%804.409 253.292 #H%6460.548 ##%804.395 253.298
26 #6458 485 ##5803.028 253.233 #56458 48 #55803.022 253218
27 #6449 515 #5821 078 253.385 56449 531 #5871 088 253372
28 G447 432 #5819 696 253.322 #HGAAT A4 #5819 712 253315
29 %6438 463 #5837 746 253.491 456438 469 #5837 738 253.506
30 #4%6436.379 #5836 365 253.428 #%6436.386 #4836 358 253.412
31 #5647 41 #4854 415 253.609 #6427 425 #4854 413 253.62
32 #E56425 326 ##%853 033 253.544 #6425 311 #3853 048 253.562
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Table 3. Plane and elevation error values (unit: m)

=3 PEMSEREEERNM: m)

=857 JeALbR X Z{E KA Y Z1H e H 28
1 0.015 -0.007 0.009
2 -0.008 0.01 0.007
3 -0.017 -0.02 -0.01
4 0.016 -0.005 0.002
5 0.009 0.015 -0.007
6 -0.012 0.008 0.003
7 0.007 0.016 ~0.007
8 0.01 -0.012 0.011
9 ~0.009 0.011 0.014
10 0.011 -0.006 -0.018
11 -0.011 -0.006 -0.014
12 -0.016 -0.004 0.012
13 0.01 ~0.008 0.02
14 0.013 0.023 0.008
15 -0.01 ~0.017 ~0.007
16 -0.009 -0.005 0.016
17 0.01 0.005 0.02
18 0.004 0.008 0.013
19 0.01 0.011 ~0.013
20 ~0.014 0.009 0.013
21 0.01 -0.015 0.014
22 -0.009 -0.01 0.01
23 0.014 0.011 -0.014
24 0.014 -0.008 0.014
25 -0.02 -0.014 0.006
26 ~0.005 ~0.006 -0.015
27 0.016 0.01 ~0.013
28 0.008 0.016 ~0.007
29 0.006 -0.008 0.015
30 0.007 -0.007 -0.016
31 0.015 -0.002 0.011
32 -0.015 0.015 0.018
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Figure 2. The northern coordinate difference between prism and prism-free

total stations
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Figure 3. The eastern coordinate difference between the prism total sta-
tion and the prism-free total station
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Figure 4. The elevation difference between prism and prism-free

total stations
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