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Research and Application of Total Station Middle
Method Trigonometric Leveling

LAI Yong - hua
( Zhuhai Surveying and Mapping Institute Zhuhai 519000 China)

Abstract: With the development of technology the accuracy of measuring angle and distance using total station has been greatly im—
proved. Production practices have proved that it is completely feasible to substitute total station trigonometric leveling for the conven—
tional fourth — order leveling.
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Tab.1 Main technical requirement of electromagnetic trigonometric leveling
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DJ, 1 2 <10 <10 60 VD 30 /TP
1 N il v, A
o Si
1 A B sicos’a, K|S, cos’a,
fi=e¢ -1 = -
A B 2R 2R
0 0 A 1 - Kl 2 2
. = R S\ cos” a, (2)
h, =ssina, +¢, —r, +1 -, (1) R (R=6371 km) ;k, O
S, o C 1 0o A N N A . (1) :

2011 -08 - 11
(1964 - ) .



2 203
2
2011 ( )
1:500
1.1 km®,
. .
2.1
Fig.1 Principle of total station middle method
height measurement
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+ %Sz cos’a, — ! Z_RKI S’ cos’a, (7) Fig.2 Diagram of trigonometric leveling line of Zhuhai
Ocean Warm Spring Tourist Resort
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Tab.2 Result 1 of calculation
/m e /m /m /m
z1 HQ 007 513.458 1 04 5001.0 1.30 43.560 0 -38.5%4
560.363 2 00 30 00.5 1.30 4.966 0
i HQ 008
CZ2 250.979 8 04 33 00.4 1.30 20.000 1 -8.975
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2
Tab. 2( Continued)
/m o /m /m /m
218.354 6 02 53 00.4 1.30 11.025 1
HQ 009
73 346.624 8 04 40 00. 6 1.30 28.354 2 0.8813
’ 386.214 8 04 19 00.7 1.30 29.2355
HQ 010
4 415.546 2 04 28 00. 1 1.30 32.476 2 ~28.591 9
398.786 1 00 33 00.5 1.30 3.884 3
HOQ 004
75 483.652 8 04 04 01.0 1.30 34.526 8 ~47.649 9
453.129 8 -13900.5 1.30 -13.123 1
HQ 005
6 201.354 5 06 51 00.5 1.30 24.218 6 2.3272
196.358 9 07 41 01.0 1.30 26.545 8
HQO11
7 603.452 8 04 02 00.7 1.30 42.6813 29.801 9
653.754 9 06 19 00. 6 1.30 72.483 2
HQ 006
78 149.138 2 06 37 00.4 1.30 17.318 2 13.620 7
129.348 1 13 37 00. 1 1.30 30.938 9
HOQ 002
79 358.159 4 02 25 00.3 1.30 15.143 8 15.274 9
10 362.781 3 04 47 00. 6 1.30 30.418 7
.- 263.953 7 -22200.5 1.30 -10.947 8 61.891 8
HOQ 007 301.542 8 09 35 00. 4 1.30 50.944 0
3
Tab.3 Result 2 of Calculation
/m /m /m
HOQ 007 - HQ 008 ~38.594 0 ~38.594 0 1073.8213
HOQ 008 — HQ 009 -8.9750 ~47.569 0 469.334 4
HQ 009 - HQ 010 0.881 3 -46.6877 732.839 6
HQ 010 - HQ 004 -28.591 9 -75.279 6 814.332 3 ©=0.0130 m
HQ 004 — HQ 005 -47.649 9 -122.929'5 936.782 6 :7246.954 8 m
HQ 005 - HQ 011 2.3272 ~120.602 3 397.713 4 :
HQO11 - HQ 006 29.801 9 -90.800 4 1 257.207 7 20 /3 D=~20 /7.25 =53.85 mm
HOQ 006 — HQ 002 13.620 7 -77.179 7 278.486 3
HOQ 002 - HQ 007 77.166 7 -0.013 0 1 286.437 2
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2 F3-F4( )
Tab.2 F3 —F4 Summary sheet of data
F3 -F4 /mm
1 2 3 4 5 6
1 4.14 0.146 10 0. 138 06 0.141 75 0.143 17 0. 144 02 0.134 54
2 4.16 0.139 96 0.138 04 0. 148 66 0.143 85 0.144 11
3 4. 18 0.145 98 0.138 06 0.140 74 0.143 49 0.142 53 0.136 94
2
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