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Application and analysis of automatic real-time monitoring in
construction of subway tunnels
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Abstract: The key points of automatic real-time monitoring of the structural deformation are introduced when the subway Line
1 is traversed by the extension section of the subway Line 2 in Shenzhen. The automatic monitoring system is improved
according to the structural characteristics of the shield tunnel, and the structural deformation rules are analyzed. After all the
traversing of the left and right tunnels of subway Line 2, the accumulated settlement is —13.8 mm, which is below the critical
value. The settlement process is divided into three stages. For the second stage with the largest settlement, a logarithmic
function y=-4.096In(x)-2.7194 is employed, and the fitting results are satisfactory. The main reasons of the structural
deformation induced by the shield method are discussed. It may provide reference and monitoring experience for similar
projects in the future.

Key words: subway tunnel; structural deformation; real-time monitoring; data analysis; model analysis

5l
B B R, KBS MBREAT, YHITE

mﬂ

-l I%I:I:lb;

A SCUL I YL Bk 5 2R R B AE LR

FETE K G TR ok B o o o A 4

EEPAE WNELEE, MBI TL, H
LA BN A B o [ I B [k 72 () &R
FERE AT JE, G AIBEIE it T B H 25 . R0,
JE A B 7 R AN T b 2 S AT 11 2 A
I3gpre A sh, SR E KB s DRE (5]
k), BRI (R S KA R, (HAE
R R TSR, 7E 350 m NSRRI 2R SR
FEAS TR W B AT 223878 I B WA, 5 A4 BE 1 4]
22 A IR 1) 25 T2 78 P ) M Ak 2 B oA A7 M v 1 e
I o R ES I R b v N DI i 8

ZDK30+845.896~ZDK30+902.309 Ab N 7% iz & Mk —
SERKBHX AT 5, @it T B g AT A 8)
ACSIZI I, S S R B BN o0 A, WI2PAS
PN R S R TR MR G EE R S SN
FEMIBTE . il T et =%,

PZIX [ 26 % de /N1 i 2614200 350 m, Z&[AIEE
10.0~15.0 m, Eﬁ%iﬁaﬁiﬂﬁﬁ%ﬁ% 10~32 mo [X[H] /-4
S RN ZCK29+705, & 5 BLRE N ZCK31+312,
FEEE 8.413 m, X[HJKJF 1601.722 m; A7 5 FLFE

Yrks AER: 2012 - 08 - 24



B B WL, A A Sl S DA BRI 1) N T K o3 163

A YCK29+702, £ 5 HLFE A YCK31+312, 2k 1] #H 3.786
m, HE—. TS AHAIE SR 1 o,

ST B3 F Bl A W A L T P PP

s

DAL A

18 L
SRR OASITRL
AL (K34004)

1 #k—. ZSEEMIEXRE
Fig. 1 Relative position of Line 1 and Line 2
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Fig. 3 Diagram of monitoring system
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Fig. 4 Height displacement curves when right line of Line 2

traverses right line of Line 1
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Fig. 6 Height displacement curves when left line of Line 2

traverses right line of Line 1
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Fig. 7 Height displacement curves when left line of Line 2

traverses left line of Line 1
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Fig. 8 Accumulated settlement curves predicted by logarithmic

function
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Fig. 9 Accumulated settlement curves predicted by other functions
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