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Effect of construction of deep excavation in Hangzhou silty sand on adjacent
metro tunnels and stations

YUAN lJing, LIU Xing-wang, CHEN Wei-lin
(Zhejiang Province Architectural Design and Research Institute, Hangzhou 310006, China)

Abstract: The researches on the settlement of soil, deformation of retaining wall and environmental impact of deep excavation
of Metro Control Center during construction, which is 6~8 m away from the metro tunnel and station, are presented. A series of

methods are taken, such as dewatering, water proofing and double-row retaining wall to ensure the safety of the metro tunnel

and station. The construction is succeeded with the deformation of metro tunnel in the range of allowable values.
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Fig. 1 Arrangement of project
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Table 1 Physical and mechanical parameters of soils

ok 2 R i3 TR NPEEE AL
s 1 /m J&Nm?)  (kNm?) fi[C ) H/MPa
Wt ®-2  0.6~4.5 18.7 3 25.0 7.0
Wt ©-3 1.1~5.8 19.2 2 28.5 9.0
5 1.7~6.2 19.4 2 27. .
- ®-5 7~6 9 7.0 6.5
- 4.7~14.9 19.3 1 29.5 9.5
i &0
Wkt ©-7  0.6~4.90 19.5 5 25.0 6.0
WU
P @-3  2.30~8.20 17.7 12 10.0 26
Wkt @-4  0.90~7.40 18.5 5 24.0 6.0
VSTV
Bt ®-2  0.70~8.00 17.4 13 10.0 2.8
it @-2  2.0~11.30 18.8 36 15.0 6.0
Fit ®-1 1.6~103 17.5 20 12.0 3.0
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Table 2 Values of settlement of shield tunnels induced by FHEEN236m Eokfii23.4 Bkl

dewatering
B K E /m 4 5 6 7 8 9
BEJE 1 JFA/mm 86 106 127 149 170 19.09
FiiE 2 PP /mm 3.8 4.7 5.7 6.6 7.55 8.5

VE: BRI 1 GRS, BRI 2 T

MF 2 T, DUBRELATBR KR E SR E MR R, B
TR BEBOR, DIRREBOR o B/ BEIE 1 52 EE K,
WA 1 i B K PR R 8 i B2 BRI 2 (P A%
2.2 BEPEHTERAEHEIR

AR TN 1 5 S R TR I R
S bRE: MR R KYTFER <13 mm: B4 25055 0K
LR <19.5 mme BEIE 4 4544 A TR 2K
WA EA R BT WIRE o B TEAB AL) 1 A A4
HAG; MU FELEEWIRER, BARTELF . S
ST, SR 800 mm JFEH AR 1 4 [H

(a) BHEED S5 (b) BRI Z5H
2 EHPLEMIKTFEAOTRELR
Fig. 2 Comparison of calculated lateral deformations of retaining
structures
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Fig. 3 Typical section of double-row retaining structures
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Fig. 4 Finite element mesh
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Fig. 5 Calculated deformations and bending moments of tunnels
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Table 3 Deformations and bending moments of shield tunnels

induced by excavation

(A= AR /mm  PE/mm S HE/(KN-mm )
FigiE 1 8.3 2.5 107.4
FziE 2 3.9 3.0 75.3
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Fig. 6 Deformation charts
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Table 4 Deformations of shield tunnels mm
TSI AP R s e BEEDRRI R R S A
RUSBUIUE (A SRS FMSE
LV1 1.22 DWI -1.42 H1 -3.54 H1 0.87
LV2 1.16 DW2 -0.40 H2 -3.70 H2 0.71
LV3 1.24 DW3 -1.21 H3 -4.26 H3 1.13
LV4 1.21 DW4 -1.52 H4 -4.11 H4 0.54
LV5S 1.15 DWS5 -0.66 H5 -3.57 H5 0.95
LV6 1.22 DW6 -0.48 Ho6 -3.74 Ho6 0.70
LV7 1.15 DW7 -0.97 H7 -4.09 H7 1.07
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Table 5 Maximum deformations of diaphragm wall at Jianhua

Station mm
BRI R AR SR TDTRE A A% W i AR AE

QW1 1.42 QC1 -3.00

QW2 0.99 QC2 7.15

QW3 1.95 QC3 —

QW4 2.37 QC4 -8.32

QW5 0.67 QCs —

QW6 2.39 QC6 5.86
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Table 6 Maximum values of axial forces of supporting structures

mm
= ZL1 712 7L3 714 ZL5 ZL6 ZL7
o 9514 8899 13030 15778 14922 15603 11410
o 1443 1472 1029 5704 5597 6113 7222
o - 718 ZL9 ZL10 ZL11 ZL12 ZL13 ZL14
¥ 10146 9307 8937 6763 4039 5815 4158
FoaE 5942 5416 4374 5004 2988 1918 3554
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