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Development on Management System of Structure’s
Displacement Using GPS
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Abstract

Many facilities have been constructed due to the rapid development of science and economy, and the tendency for
larger sizes and higher stories in constructing are being accelerated due to the development of technologies, and the
efficient use of limited spaces. The safety problems of constructions are being frequently brought up. So, a technique
by which the monitoring of the safety of constructions can be easily done must be developed as soon as possible.
In this research, an management system for structure’s displacement using satellite survey was studied. The results of
having established the management system for structure’s displacement as a GPS positioning system were that data
acquisition was easier than that from using normal survey equipment, and data from the satellite survey can be applied
to the database of management system. The data of the GPS survey were rather large values to determine the safety
of single stories, but can probably be used in establishing the management system using the structure's displacement.
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Specification GPS
Corporation TOPCON
Model " Legacy
Horizontal
+
For Dual 3mm:= Ippm
(for dual frequency)
Frequency .
Measurement Vertical
Smm=* 1ppm
(for dual frequency)
Accuracy -
Horizontal

10mm £ 1.5ppm
RTK/Kinematic | (for dual frequency)
Measurement Vertical
20mm = 1.5ppm
(for dual frequency)
Measurement Static/Rapid Static / Kinematic
Mode RTK / DGPS
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Time | GPS &&ZHm) || Time GPS &Agk(m)
(sec) | Amzf | Busk | (sec) | Am= | Buz
1 0.002 | -0.011 | 630 0.004 | -0.004
30 0.004 | -0.012 | 660 | -0.002 | -0.002
60 0.007 | 0.002 | 690 0.001 0.002
90 | -0.006 | 0.007 | 720 | -0.008 | 0.001
120 | -0.004 | 0.009 | 750 | -0.007 | -0.004
150 | -0.011 | -0.004 | 780 0.004 | -0.006
180 | 0.007 | -0.008 | 810 0.004 | -0.009
210 | 0.009 | 0.001 840 0.007 | 0.006
240 | 0.008 | 0.007 | 870 0.006 | 0.004
270 | 0.014 | -0.009 | 900 | -0.006 | -0.002
300 | -0.009 | -0.006 | 930 | -0.007 | 0.004
330 | 0.013 | -0.009 | 960 0.008 | 0.010
360 | -0.008 | -0.013 | 990 0.014 | -0.003
390 | -0.005 | 0.004 | 1020 | 0.005 | -0.007
420 | 0.006 | -0.001 | 1050 | 0.003 | -0.010
450 | 0.007 | 0.005 | 1080 | -0.006 | 0.006
480 | 0.005 | 0.007 | 1110 | -0.004 | 0.007
510 | -0.002 | 0.008 | 1140 | 0.011 | -0.011
540 | 0.004 | -0.004 | 1170 | 0.011 | -0.008
570 | 0.007 | -0.005 || 1200 | 0.007 | 0.014
600 | -0.006 | 0.009 - - -
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g GPS | TS | #o] |, | GPS | TS | o Time | GPS £7X%(mm) | Time | GPS Z4gH(mm)
T | m | mm) 7T ) | (m) | (mm) (sec) | X¥3F | Y& | (seo) | X% | YU
11063906452 -62 | 16 |0.637 |0.6452| -82 1| 2447 | -1393 | 1800 | 4.788 | -3.019
2 |0.648 0.6452] 2.8 | 17 | 0.641 0.6452] -42 100 | 4714 | -6.436 | 1900 | 5.130 | -2416
3 Toeas locasal o2 118 o 200 | -3.109 | 0995 | 2000 | -1.334 | 0.099

0410 -0 0.63710.6452) -82 300 | 3561 | 4534 | 2100 | -3.173 | 6570
4 10.64210.6452) -32 || 19 | 0.648 |0.6448| 12 400 0.506 | -0.494 || 2200 | -7.004 7.368
5 10.645[0.6452] -0.2 | 20 | 0.648 [0.6449| 3.1 500 | -1.917 2.620 || 2300 0.099 0.003
6 10644 06452 -12 [ 21 | 0.645 (0.6448] 02 600 | 1.057 | -0.090 | 2400 | 10.495 | -2.589
T Tosis locasa 22 |23 Toce0 log 700 | 5791 | -6.359 | 2500 | -0.240 | -1.910
: : - : 6449) 4.9 800 | -1.205 | 1.488 | 2600 |-17.331 | 23.955
8 10.641 |0.6452| -42 | 23 | 0.652|0.6449| 7.1 900 | -1.833 | -5.533 | 2700 | -7.739 | 21.813
9 10.650|0.6452| 4.8 | 24 |0.641 |0.6447| -3.7 1000 | -1.898 | 11.179 | 2800 | -2.045 0.854
10 [0.642 10.6452] -32 | 25 | 0.647 [0.6447| 23 1100 | -0.379 | -4.288 | 2900 | 5.994 | -8,761
1200 | 2418 | 0238 | 3000 | 2.144 | 4831
11 [0.641]0.6452] -42 | 26 | 0.653 |0.6447| 83 300 o007 T 0571 13100 1 4679 1250
12 [0.6470.6452] 1.8 | 27 | 0.639 |0.6448] -5.8 1400 | 7381 | 13.130 | 3200 | 1256 | 0700
13 |0.640|0.6452| -5.2 | 28 | 0.640 |0.6447| -4.7 1500 | -1.016 1.141 | 3300 | 13.148 -8.475
14 0.645[0.6452| -02 | 29 | 0.643 0.6447| -1.7 1600 | -7.918 | 9.145 | 3400 | -7.236 | 1.740
1700 | 1.157 | 0334 | 3500 | 2.552 | 1.87

15 |0.643 |0.6452| -2.2 | 30 | 0.642 |0.6446] 26
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