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Comparative Study on Synchronous Close-Proximity Construction of

a Shield Tunnel Underpassing a Ventilation Shaft
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(1. Guangzhou Metro Design & Research Institute Co., Ltd., Dongguan, Guangdong 523123;
2. School of civil engineering, Southwest Jiaotong University, Chengdu 610031)

Abstract: To address the technical challenges of the synchronous close-proximity construction during the shield tunneling of
Line 1 of the Dongguan Rail Transit in Guangdong Province, an analysis was conducted on the impact of the construction
sequence of the shield tunnel and the intermediate ventilation shaft. A construction plan was proposed that would minimize
impact and maximize economic benefits. Based on the actual site conditions, three construction plans were put forward:
(1) involves constructing the ventilation shaft after the shield has passed through, (2) involves the shield passing through after
the construction of the shaft’s base slab is completed, (3) involves the shield passing through after the main construction of the
shaft is completed. Through numerical simulation, the impact of different construction schemes on surface vertical displacement,
wall-top horizontal displacement, wall-top vertical displacement, and support axial force was analyzed. From the perspective
of impact and economic benefits, the optimal construction plan has been determined. Finally, the impact of the selected scheme
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and the reliability of numerical simulation were verified through field monitoring data. The research results indicate that the
surface settlement and structural deformation are minimal after the main construction of the air shaft is completed and the shield
machine passes through, although the construction period is longer. After the completion of the air shaft base slab construction,

the construction period for the shield machine to pass through again and for the air shaft construction to be carried out after
the shield machine passes through are similar, but the surface settlement and structural deformation are smaller after the shield
machine passes through again following the completion of the air shaft base slab construction. This option also has higher

economic benefits and is the preferred construction plan. The results of on-site monitoring indicate that all monitoring data are

within the controlled range, the selected construction plan is safe and feasible, and the impact of construction is minimal. The

measured data were in good agreement with the numerical results, validating the reliability of the theoretical conclusions. The
findings provide valuable reference for similar engineering projects.
Keywords: urban rail transit; shield tunnel; ventilation shaft; proximity construction; numerical simulation; field monitoring
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Figure 1 Overview of the alignment and ventilation shaft
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Figure 2 Schematic of construction schemes for the shield tunnel underpassing the ventilation shaft
TERHE R HEEmSEH
o Eﬁﬁ:’j‘ﬁ ‘I (xx2) VETiHR0.8
Laar , 0708 150 . /
so| il 2RDUR
1.0x0.9 | ,O 8x0.9 4 fr,;" 0.8
I il
% i 3Rk
1.0x09 L, 08410 645 2283 |] > 7 H0.8
- |1 3=k H
1.0x0.9 | C357ﬁ's§§im/,0'8”“ C3SIREEE o '?1?’51»1 8.63 '
1.0x1.0 | 0.8x1.0 v e d:
» 0.8x1.0 1 "y T JE1.1
C3sIREEE 4 < 256 >
T ELE = SRR
5%, Bl m ﬁ NIEHoRE Juﬁj/ﬁj“"i ﬁ {7 m

i

T EGR S

96  URBAN RAPID RAIL TRANSIT

JER+ERLE
K3 i

Figure 3 The numerical model

WL



EHIEEIE T N H I 15 TXT LS

22 #HRBEHESH
FEREAR AL, O MR RI 23, X SERR 12y
ATRAT T3&E M faith: T ERRN B8RRI Il
+. R EE . ARSI LIRS
B TR A R Eak s Bl ) 2 S50k
FE TR T S ORI TS, WK 1 FoR. {E8UH
BRI, 25 AR R A AL 5 355K F il AL Mohr-Coulomb
588 5 Y D PR SR AR S P AR A T AR o
Fz1 tHRHhE5H

Table 1 Soil mechanical parameters

W AR ﬁ);t/s sjéfr& By AE R A/
(kN/m®) #£%/MPa .  #A/°) MPa
FHE 17.56 20 0.30 12 10
By R b L 17.56 25 0.35 20 18
L RARAILK E  17.66 30 0.25 21 19
BAARASIEH E  21.88 100 030 43 32
BRACRA R FRE 2629 15000 0.18 40 800

o NS RS R AR KR L
REE RIS R C35 AR s SR SR €50 4N
F VR - JE AL LD M S5 B T s B 9 R e
TR T BOHET e . RS AR R T 5
PEAH, STRIRPBHO PR )2 283 2 PR

R2 SHMRNFESH
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Figure 4 Layout of monitoring points
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Figure 5 Maximum vertical surface displacement
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Table 3 Comparison of measured and simulated values

. 15 A% B A/
BB s sS FMFAL AEDRAA X
¥ & PR R

DBC-1 14.87 12.66
DBC-2 17.76 15.28
DBC-3 / 17.55

wEES  ppoyg / 19.31

b B/ 30
DBC-5 10.15 6.86

mm

DBC-6 9.14 5.87
DBC-7 / 212
DBC-8 11.18 0.69
7Q8-1 5.65 432
7Q8-2 1118 8.12

W B

HIKE 7053 / 13.11

A% o)/ 30
7Q8-4 5.80 5.29

mm

7Q8-5 16.90 18.48
7Q8-6 428 6.53
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7QC-1 14.17 13.40
7QC-2 7.79 10.84
HMES 7003 5.89 6.45
1A W/ 25
- 7QC-4 9.61 13.44
7QC-5 5.97 9.87
7QC-6 10.93 1557
ZCL-1 10.097 8.762
EE 2]
Emnm | ZCL2 10.280 1.1026 12
7CL-3 9.597 7.169
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