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Abstract

This paper monitors and analyzes surface settlement during the construction period of large-diam-
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eter earth pressure balance shield tunneling. Based on a shield tunnel metro project along a section
of the Nansha-Zhuhai Intercity Railway, this study conducted on-site monitoring and research anal-
ysis to investigate ground settlement during shield construction. The conclusions drawn are as fol-
lows: 1) After monitoring the cross-section of the left-line tunnel, the lateral settlement curve re-
sembles a Gaussian curve, with the maximum surface settlement point located above the left-line
tunnel axis on the surface soil. 2) After the right-line tunnel was constructed, the ground surface
continued to settle. The lateral settlement curve resembled a standard Gaussian curve with an in-
complete Gaussian curve superimposed on its right side. The maximum value point shifted to the
right and was located above the ground surface between the axis of the left-line tunnel and the cen-
tral axis of the double-line tunnel. 3) After the double-track tunnel passes through the section, the
lateral settlement is approximately the superposition of two Gaussian fitted curves, and the settle-
ment curve is overall asymmetric, with the maximum value point located above the ground surface
between the centerline of the double-track tunnel and the axis of the right-line tunnel. 4) In longi-
tudinal ground surface settlement monitoring, the settlement curve generally shows a trend of de-
creasing slope with increasing distance. 5) The magnitude of ground subsidence is negatively cor-
related with the thickness of the overburden above the tunnel and also negatively correlated with
the stiffness of the soil layer.
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Figure 1. Plan view diagram of shield tunnel section
1. BEMEREXETEEREE

SR G GRS, X (ARSI R FH Bk g B T XU e T R~ P i UG /L, H) 45 v DZ513, FHZHE
1270 8840 mm, [HIMRAEARLEE KA TIA, JEMIREEE R 8 M. JEMNLIE A SH W T R
SE AR 17,960 KN.m, Jii R4 19,760 kN.m, % 5E #E /7 40,000 KN o Ji5 #4) 41 12 [X 18] 45 74 K A #M % 8500 mm,
A% 7800 mm, B UERE 1600 mm, JEAE 350 mm AR 2 TR 9 A VR B A AT, SREESESCN
C50, BjiziZEREI N Pl.

22. THEMFR&EH

JE AL 5 i 2 EORUAYE . PORLRD . R BRAE . B RE L WA LA, fRdEA L
gk, BEREEEN, 3B LM TEZEEERSHE 1

JE R RETE XL B , e A7 R B X R BN 2 15 2 s, s Rt 3 S I Bt
RACERTRAR L, JERERE K. Ho, MR A B Sk E R, IS4itkm, fLBEEHOR, fuoysmse
&, REBIERARFR, B CURBEZE T O0E, i THIVTRERECOR, MTRESHERIE T UiHsh, SRR
R A A IR B AT .

DOI: 10.12677/hjce.2025.149241 2243 TARTH


https://doi.org/10.12677/hjce.2025.149241

Jil 587

Table 1. Shield tunnel section geological characteristics table
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Figure 2. Schematic diagram of the longitudinal profile of the shield tunnel section
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Table 2. Surface monitoring point statistics table
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Figure 3. 1 Plan layout of on-site monitoring points in the section (unit: m)
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Figure 4. 2 Plan layout of on-site monitoring points in the section (unit: m)
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Figure 5. 3 Plan layout of on-site monitoring points in the section (unit: m)
[# 5. 3 X P deM S AL 7 B B (BB L: m)

2 [X B A R AL W X 8], HLYE Dy D125 BT T 5 % 40 m, A2 T A6 R HJTF46 28 750 PR35 800
WERIOALE, I8 78 R B2 34.1~35.2 m, AT v 20 A7 2R a1 Sl 28 5 170 25 A7 B 9 AN v Bl
R THI A1 B 19 AN g MR A, Horh ZD125 A B 76 A 2 rpt 28 15, D125-9 A7 B AR WLk s il i 2k -7,
YD125 fi BAEAZ 0L FT7, BRI R A A B B 4 Fos.

3 XAy 3 MR X 8], HYGH Dy D206 BEWTIHIAT S % 40 m, AT MG K IHTFAAEE 1260 S35 1310
W R RIALE, b8 L7 R L) 28.6~30.3 m, ST v 70 A7 28 B i 28 5 m) 554 B 9 AN WAl A,
T T A 17 M W A, e ZD206 A B AE AL 2k 02k T, D206-8 A B W Lk bEE Ak Lk
YD206 #i B E AT L 02 E T, BARBL W AL i A B N 5 TR .

4, METINIALMEE R o4
4.1, BEHRITES

SEE 5 X TR T TR PRI B3 A T, AR 0] X ) 49 XL P T 1 3R g ) R R AT O BRI, IR R
X ) P4 S AR 2 3 B B, BV AR RIE It B By A5 £l i B BORI R i B, b, 6. [E 7 R0
Kl 8 3R 1. 2 i 3 IX [A) Zc 2k id it B BE R el s R i B, 151 9 1 10 AT 11 R 10 2 F 3 X (R 45 4Rt
BB st R iR, 18 12, ] 13RI 14 oR 1. 2 F0 3 IX (AL I I B Be i) m) M e IR

TEAE AR B, 4% HUE /M-S M W TR (A B G R, i Ge v i@k Wi 10 PRAT - 38 ik B i i)
LTI 10 PR (R ) Hb R UTRE &L, Fa RS MR AL IR SE R TR BRI TR I . AERZRIE Y B, 1t
B JE AL 4 A I T 30 FARA b, HyTRE#a TAR e, W IR B Uy i e U B s 2 A 4R L

DOI: 10.12677/hjce.2025.149241 2247 TARTH


https://doi.org/10.12677/hjce.2025.149241

EER

Bl 6. 18 7RI 8 05 1y 2 i 3 X [A] Ae £id it B B B rg R DR 1, i A 2B b I AR HENIX
6], WO A R DT 4 5 B AR BRTE AL, R LE & DT REAE . [mIIE, 2% DX e R bR TR
W5 A0 ZD14. ZD125 1 ZD206, R1-12.8m &b, X576 LRRRIEREARTT . £ IX W] 1) B K SRR &=
S #N—9.54 mm. —6.69 mm F1—7.64 mm.

2
_ 2
ﬁ—.
oK
]
N
TN\ S
=2
B AW
5
=
Bk
-6
\ |t 4 H 2T
-8 —a— 4fi8H
—®— 4J114H
-10 . .

—-40 20 20 40

0
RN 2k % 18 B R B B/

Figure 6. 1 Left-line shield tunnel horizontal ground surface settlement line diagram
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Figure 7. 2 Left-line shield tunnel horizontal ground surface settlement line diagram
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Figure 9. 1 Right-line shield tunnel horizontal ground surface settlement line diagram
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Figure 10. 2 Right-line shield tunnel horizontal ground surface settlement line diagram
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Figure 17. 3 Left-line shield tunnel longitudinal ground surface settlement line diagram
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Figure 18. 1 Right-line shield tunnel longitudinal ground surface settlement line diagram
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Figure 19. 2 Right-line shield tunnel longitudinal ground surface settlement line diagram
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Figure 20. 3 Right-line shield tunnel longitudinal ground surface settlement line diagram
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