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Abstract

In order to solve the problem of settlement monitoring in Pudong airport’s shield construction
under the taxiway, it is impossible to build the monitoring points manually, due to the sensitivity
of taxiway deformation, settlement monitoring needs to be carried out in real time. In this paper,
in order to solve the above technical problems, a method of automatic monitoring of the prism
free total station is proposed. In the process of data processing, multi real time difference technique
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and method of establishing small area measurement unit are introduced to ensure the accuracy
of automatic monitoring, and the automatic monitoring platform of total station is constructed
to realize real-time monitoring. The results of automatic monitoring and manual monitoring are
compared and analyzed. The results show that the fluctuation range of automatic non-contact mon-
itoring results is more obvious than that of artificial results, but the accuracy is equal, the maxi-
mum error is within 0.5 mm and the average error is about 0.2 mm, which can meet the needs of
engineering application.

Keywords

Shield Construction, Subside Monitoring, Prism Free Total Station, Automatic Monitoring System,
Multiple Real Time Difference

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

BEEAL SRS, ARG AR CXE DL R T SOE F R, S E O 51 BMTEAT kB JE
PN L LA 22 At v 3 5 P RS A O T M R i v ) B k. JE A R AR, A5 5l
MR, 3G A A AN IR LA T 1] & Rt o A o A R B AR T b AT i I, % T OR e
JEA N T2 AR . H AT, A T 3 2 o B bR, N TR ks BE K G AT &
TAEER. JCEM. 2 Ese ML B3, &3 ks SR e kR 2 ) TR P A 3] 1) 2 B
A BA ARG BRI HT 51

U AT BN AN I BB, PR 2R, AU IR 24 /NI 24018, JE R T 27 0
ATTE LR pons B HEAT AR T O 22« JE A 2 S I S0 AR T W AT 30 AN T A S AR A
N SAASFT BE I BE NI AT I S 2R, N K HEN BT AN . AL UUJE 4 58 AR LI i AT T8 00
FHONIKIE, M T M i RS, 5IN2 BN 22 70 B AL BLEOR SN X2 i &7 1%, Sk
LTI AT LA AT A s I, 5 N T X b e b, AR 1 e M A A E Bk
MR ATAT P, ER T Anuh OO I R SR TSR

2. aRFLMGNEHUENREH L

H AT, AES ) 7 SR AL e 1 % SRk T Al A B S AL AT M 2R 4, (H 474832 3 St T 4K
HRE s — W MEASRRIER R, KRB T ARG R . 45 A TREHE T AR =, Bk
R AT ML TR A5 T b H SR TR M R G AUV E 2, R — B A s, T
WU AT R R, R B B, AT ORIEBEE IR, 0 el Ab B0 07 i A0 & 07 b s 7
WHIEOR o BT 5 H o BRI AT TE T A 7oK, WP 7 v A sh i I &R 48, DA 2 AR M IS 755K

2.1. RGERT

A A SR R S0 A B AT A B 1B B S S A
BIRE 4 SO A Leica TS30, HIAKEE N 0.5, MWEEKEE N 0.5 mm + 1 ppm, JFEAE 3500 m.
Leica TS30 (k% St BirE S ER, IR HBAMBOE IR, 45X Nd 2 B bR Stk Be

DOI: 10.12677/hjce.2022.115078 730 +ARTHE


https://doi.org/10.12677/hjce.2022.115078
http://creativecommons.org/licenses/by/4.0/

AR

SRR N AE R AT R3] IR R B GPRS SEREHA Al IR GE, W HEAT WA E IR, SEE
Hlm e LA 2 B PATE IR . 5 BAL T G S Asb O m], B /A A3 B R AT S ThRE

22. EEHEAR

F AT B2 BRI RS, (5 ST G KU St SRR, P2 4ol 4558 A ORI
5%, BATIMERE TS 287, IFRRENECR, REEEHE BARS, fHeiT.

GRS R EER R G R it 2y, AR 1, BRSNS Xk BdRilax. o
FEHER I X, A MBI TALX, 5K SRR R T H KRG S . I 7T LR AT
AR AEL i B AT e PR o, R R AR AR R BT, 2 M Il 1 IR B, AT IR AR L g
MRS, EE M ROR R S T, 8T A SR R Rt — 2D R R

SR a BIEREEE] rrmpmes wmapmms vwammes s 09
Sm 10 v RS Q
rREAEkE  BEARGE  ZmE HEITEEHE M11507-1
. . o - ¥
S s B oam o X BR L ORE 10 PR
& B = & — M11508-1
e = M11508-5
1MSE ETEEH M11501-3  0.61  M11506-4 -2.23 1 6 g 5 — M11500-1
mm mm g M11509-5
0 M11X07-1
MSEEHTHEC M11503-3 029 M11506-1  1.94 1 6 # M11X07-5
mm mm

-3 M11X08-5
04-24 04-26 04-28 04-30 05-02 05-04 05-06 cm e -

MR R E]

+ 5 o © 5 ;
= \k"’ba3 \G?g \hﬁ \@Q \bq} \‘°\6 \‘030 \"’qa \(’n:Q \(’A} \(“:Q\ \‘;-'(B \">=3 \";‘P \(;'Q \t”'\\ \“‘Q’G N
. - - 10 = [ e e T =
0
g . |
- L0 - —
R & 30 —

784SIEHHE(2022-05-06)

Figure 1. Information platform display interface
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Figure 2. Setting mode of multi-point measurement in
small area (square, equilateral triangle)
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Figure 3. Layout plan of base station and control points
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Figure 4. Time history curve of monitoring point Z368
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Figure 5. Time history curve of monitoring point Z388
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