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Availability Analysis of Starting Point for Deformation Monitoring of Free Station in Subway Tunnel

WANG Jiangkai
China Railway Fifth Survey and Design Institute Group Co. Ltd., Beijing, 102600, China

Abstract: In this paper, a new algorithm of "random sample consensus algorithm + iterative weight estimation" is proposed to analyze
the availability of the starting point of deformation monitoring for free station and it is applied to the subway tunnel displacement
monitoring project. The experimental results show that the change point detection effect of the algorithm is stable at a good level and
the calculation error is relatively low, so it has high practicability and reliability.
Keywords: subway tunnel; free station; deformation monitoring; starting point

HE

MR RS TE TREVE MR/ T E A i L, PR ESSE RS T I E B . T kbR TR RS %
VR E R, B R AT T S M I TTE S AT RSB, S T e Bk HAR, e R 2o A
F i AR A AR 1 0o bk B T A8 T X S B TR 52 28 1 B 0 2 S O, DA e HE BRI AR TG . TR R
ARSI 5 B Ak % T8 1 ER AL 3t A S W 0 R R R PRI T o

1 BRSRE SR AR LS AR IES

TEARVIEFCH, AT F 0 S N BE LSRR — Bk 59, DAL SE st AR BRI 400 RAME RO THE; (e SbERE -, FIH
IERBUR THESRBUR AR R PR RBRE RN H—, XM R by (BE e N N 3HTR N, IEH
FENEVCE AR HIME . BICGE kT E B IR, I DA g Rt 52 AE N2 AR AR 28 SR 2N v mCARAR IR T
B B, NABEHLMEE — S SR T R AR R Sk TS ARAR R Z NS (RIS AR IE . RNE
SR TR R R, IR AR O R UL E N WIME, DA 9 EE A SR AR BR i e A A R 2 . AL
BERZKEY . 5=, MiE RS, AP M SR ST — IR F T8, DUSRAAR I S B, AkR
L A IR 22 | B TR 22 o ISR R T LR e L 24 0 B0 B o A B 58 22 X AR A I LA T 45 s BRI 5 T 4 1k

2 HhEKREE B % kTR AN B A Y S A RO SEBI IS E

2.1 E#ELA

TEARUM T, 32 B s HE Ak 2R B (1) — S A AREA X, (R 1z, M E 5 MR A, AIRE 4 4
T AL, DX 9 ANTE I S E N AR . SEerh, TEHBERITE Binise i H ekt URFEL M L B2 ¥ &
S, FEEEIE S g TG (RS TM202M, f/MEECA 0. 01mm, 43#829 0. 002mm, KRR ELE 307
DA, Bk 3R30D, ARAE S — 5l ) 5 Bl E iR 82 e 7R PATIRE T .

S 4> T BEAIE (L FE R, W R I AE ) W X i, JFTE R BT X Fh07 I W B Y i, R b T R BT BN 7 fl
[, WIFEN 7 SN AU L2 [FMIR A L2 5 L4s RPN AT L2 5 R2; U 3 s L2, L3 5 R3 (L NZM. R AN,
B iR IE AT 7 1 K AN, FEARFRI T 1 B RIS 3 2 07 4T 3mmy 6 mmy 12 mm AR . AT
T R 1) 58 B s m AL B T B, R L SEBRE

Copyright © 2021 by authors and Viser Technology Pte. Ltd. 7



v SRR - 2021 4% B
(‘
@ VISER Smart City Application.2021, 4(1)

2.2 RO

2.2.1 ANEZN RN OS] BRI 45 5 0

7E BRI 2 N, BRIAFES) SR A ST RN AR S R N R 5, ST RN L2, 1
FrF% 3mm B, ZNENECH 1A, KB AU L2, AR Eoh 05 fEAFE 6mm B, ZSAE08 1A, BHACN L2, A
B ARASECH 05 fEAIR 12mm B, B ANEON 1A, KON L2, AEIs0REECN 0. 5=, 7 £ A MIH A L2
5 L4, 4608 3m N, ShaANECh 2 A, KBS L2 5 L4, RE)ARKECH 0; B 6mn N, ShA AN 2 A, K
Heih L2 5 L4, A stREECN 05 EAI8 12mm B, i MO 2 A4S, Rt s L2 5 L4, A3 sl iasicn 2. =,
BT ENTMP S L2 5 R2, AR 3mm B, ZAANECN 2 4, KH AN L2 5 R2, AshSiRaECN 05 7E47# 6mm
B, AN 2 A, B ASCN L2 5 R2, AR 05 MR 12mm B, BN ECh 24, B sl L2 5 R2,
AHEARKEON 0. 50U, ZhA5 R 3 L2, L3 5 R3. 7EA0E8 3mm I, BhAME0N 3 A, KMHiA N L2, L3 5
R3, AENRUREHECH 05 B 6mm B, ZhANECR 3 A4S, RSO L2, L3 5 R3, AFaiHCN 05 EAF 12mm
B, sha Mo 34, R AN L2, L3 5R3, ARl 2.

CRERE, LWsA R MRS WA, R AR SCHTIR B AT R AR AR B s RIS R SRS TR R AF K,
A CAHERA 2 A7 AR B 55, BB AR RO 3 00 75 BV ER A2, EATREE B AN ORI (12mm), %5vE S R AN,
B0 TR HR H B T iR 2. MR R ) OSBRI PERARTH S AR bR e 4, IR IR BE AL 3
R RS SN I 72 A B . FEIXFERI AR T, WA s L RS BE I K, B4 2 — B AR BE e AL b e
Bk R IR AL R

2.2.2 ANFEBNA TR T CRSLE Y oy = A RS B 4T

T SEBR 0 Hu 2k B 45 M AR T M FE b, M0 2 5 A OGTE Y BOT I ALRS . IEARIR SRR, RIS AR R
Fim: 8—, A ENEA L2, TEAIRE 3mm B, 75 Y o7 = AR AL RS R RAEDN 2. 6mms EALES 6mm B, THEAEN
5.8mm; fEAIFS 12mm BF, THEAEA 10. 8mme 35, FAiJ7 ZONRMI A L2 5 L4. fEALFS 3mm BF, ££ Y 77 [m) = A A7
BEITEAE SN 2. Tum 55 3. 2mm; EALFE 6mm B, THEAE S 5128 5. 5mm &5 6mm; /A7 12mm B, TFEAE 55079 11. 2mm
511, 2mm. %=, BhA T RNFEMW L L2 5 R2. A 3mm B, 76 Y #5177 4 A0 8 S-S 2 B0~ 3. 5mm 5 4mm;
TEAF 6mm B, FEAES PN 6. 8mm 5 7. 3mm; 7EALHS 12mm B, THFEE 4% 13. 8mm 5 15mm. DU, ZhiE TR AR
il 3 s L2, L3 5 R3. TEAHE 3mm B, 75 Y fly = AR08 v EAE 2> 5008 3. 5mmy 3mm 5 3. 9mm;  7EALEE 6mm B, T
HAE S04 6. 8mmy 5. 6mm 5 7. 8mm; FEALFE 12mm B, THEAEZN0N 14, 4mny 11, 4mm 5 15, Imme ZREKE, T5%HIAL
B ol A 5 Se b Bl 2 (B 22 RE AN S T 20%; ZEFEAE Tmm & DAY (O TH 58 &G EE 75%; ZE2ERLE 0. 5mm A2 DL A5
fH L 41, 7%, UERRZ SRR RAE R ZE AR .

2.2.3 Bl Wi ABENUAL AR SLER BRI SR 43

N P IAEAR ST IR EE R TR AR, BTGRP RN I N —5mm & 5mm 8] ) — MRS
PABEHf e A H 2R B 200 YRSRIGHRAE, IALES BN 2-3mm i 75 2 45 SR HEAT U0 . SRR, A 20Kt 3RIA 3 92. 5%,
38. A% N R BB B 5 SE PRI A Z A ZFE AR S T 20%, ZEERFE 1mm M DL AHHEAE S EE 91. 5%, ZEFELE 0. 5mm
K CAPI I SAE S L 79. 3%; SR SRIA B 86. 5%, 29. 6%IINI A B BT S 5 SEhR AL RS 2 18] (N 22 BE R FE 20%, 2
FEZE 1mm S AP TH5AE 5 HE 83. 8%, ZEFRAE 0. 5mm S AP IITHEARE 5 L 65. 4%, 256 KE, AW R I GAE C A e
Hh [ B A PR AN R AU AR AR B 0 T SRR WL, 31X 5 A ST A 21 S 46 SR e B — Stk .

3 RE

ZE LRTIR, A3 P BEALRIRE — B0 SRR A R AU T2 BRI AT 58 Rt bk i 1 bl 1t 25 2 MW Rk 5 s P e 1 4
Br, LIRSS REIR: ZEIEFTRR AR s PRI BRI R B TE RUF/KE, o] DAHER B A AR 2 4 FINT R IR AR
CL 21 A5 (RIS A7 LE AN R s A AR (A L R R L, 2 EE T R IR EA X BUR. 52, B EA LA
(ERSTIEAH

(5% k]

(11> 4.tk B ks R MRS &7 A st R [J]. B =85 &,2019(01) : 111-112.
2], AB XM, Bk, B =k ki T B 5 447 [J]. 3 = 815 &, 2018 (10) : 104-106.
EZEA: TEY (1994.3-) B, LR REEBLFEME BV ¥, AR Et: d4&ERHEL T IRER
HIRAE

8 Copyright © 2021 by authors and Viser Technology Pte. Ltd.



