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Application of GNSS-based Measurement Lofting Technology in
Climbing Formwork Construction of the Main Pier of Liuzhi
Super Large Bridge
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Abstract: In construction of hydraulic climbing formwork for high piers of bridges, the positioning
accuracy of formwork is the key to the linear control of high piers, and the positioning accuracy of
formwork depends on the accuracy of measurement and lofting. The measurement methods of traditional
total station and laser plummet apparatus are greatly affected by environment, climate and human factors,
and the manual workload is large, the real-time performance is poor. In construction of the main pier of
Liuzhi Super Large Bridge, the GNSS-based measurement lofting technology is introduced to realize the
automatic monitoring of the formwork positioning and provide real-time parameters for the formwork
attitude adjustment. The application results show that the GNSS-based measurement lofting technology has
good accuracy and reliability in formwork positioning monitoring, and has the advantages of all-weather,
real-time and low labor cost.

Keywords: bridges; global navigation satellite system ( GNSS ) ; measurement; hydraulic climbing
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Fig.1 Formwork monitoring principle by GNSS
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Fig.3 Setting for baseline and baseline points
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Table 1 Comparison of the level measurement data for GNSS and total station m
) :EI s Bk SiH 150 6 2 5 35 A 4 5 A5
(4E-H-H) x ¥ x y x ¥ x y
AV -3.246  10.031 -11.679 10.003 -12.354 9.582  -12.340 7.616
2022-08-27 6 L4 54 GNSS -3.250 10.034 -11.681 10.008 -12.349 9.587 -12.336 7.614
A5 GNSS Z1{E 0.004  -0.003 0.002  -0.005 -0.005 -0.005 -0.004  0.002
A 13.711  =3.997 4.699  —4.004 4.670 -5.230 4.664 -9.151
2022-08-28 6 FI-1 54 GNSS 13.716  -3.99%4 4.695 -3.999 4.673 -5.233 4.666 -9.153
S5 GNSS 256 -0.005  -0.003 0.004 -0.005 -0.003  0.003 -0.002  0.002
LA -3.027 -3.994 -11.502 -4.011 -12.362 -4.619  -12.341 -9.490
2022-08-29 6 FIH-3 S A GNSS -3.031 -3.989 -11.505 -4.008 -12.366 -4.617 -12.346 -9.482
LS GNSS 18 0.004  -0.005 0.003  —0.003 0.004 -0.002 0.005 -0.003
A 12.887  10.017 6.039  10.015 4.820 8.615 4.844  4.494
2022-08-29 7 T2 S GNSS 12.887  10.021 6.034  10.020 4.816  8.635 4.840  4.499
Y5 GNSS 218 0.000  -0.004 0.005  —0.005 0.004 -0.020 0.004 -0.005
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Table 2 Comparison of the elevation measurement data for GNSS and total station m
F5 Bl (4E-A-H B o 8 Bkt PSS oI et (E=
1 2022-09-06 175854 8 Sl-4 S 145 143. 446 143. 455 0. 009
2 2022-09-07 18.57.41 9 FH-4 54 1% 76. 066 76. 049 0.017
3 2022-09-13 10:31.54 7 B84 S 25 146. 440 146. 436 0. 004
4 2022-09-15 10:52:59 8 Sh-4 S 25 153. 800 153. 803 0.003
5 2022-09-18 17:21:00 7 SH-2 S 15 150. 496 150. 506 -0.010
6 2022-09-19 100100 7583 5 35 1227.442 1 227. 440 0. 002
7 2022-09-20 15:52:00 8 -4 Tk 15 1213.301 1 213.297 0. 004
8 2022-09-20 15:53:00 8 -4 Sk 25 1213.248 1213.247 0. 001
9 2022-09-20 15:55.00 8 -4 S 65 1213.299 1213.284 0.015
10 2022-09-26  15:36:00 7 52 B 15 1 236. 671 1 236. 671 0. 000
11 2022-09-26 15:38:00 7 S8 S 65 1 236. 656 1 236. 670 -0.014
12 2022-09-26  15:41:00 7 S S 5% 1 236. 666 1 236. 674 -0. 008
13 2022-09-27 10:30:00 7 S SH 15 1237.384 1 237. 401 -0.017
14 2022-09-27 10:30:00 7 S S 35 1237.372 1 237.355 0.017
15 2022-09-27 10:30:00 7 52 SH 4% 1237.371 1 237. 380 -0. 009
16 2022-09-27 10:30:00 7 SH-2 SR 67 1 237. 408 1 237. 402 0. 006
17 2022-09-28 16:30:00 7 SH-4 S 15 1 203. 746 1 203.731 0.015
18 2022-09-28 16:30:00 7 S84 S 35 1 203. 742 1 203. 734 0. 008
19 2022-09-28 16:30:00 7 SH-4 SR 65 1 203. 730 1 203.715 0.015
20 2022-09-28 16:30:00 7S4S 85 1 203. 720 1 203. 737 -0.017
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