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Numerical analysis on construction disturbance of overlaying shield
based on refined modeling
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2. Department of Architecture and Civil Engineering, Zhejiang University, Hangzhou 310058, China)

Abstract: Combining a construction project of river-crossing laminated shield tunnel in soft soil area of Shanghai, the
physical and mechanical response mechanism of segments and bolts of the existing river-crossing shield tunnel under the
excavation of shield tunnel was analyzed by means of refined modeling and numerical analysis. The results show that
segments of existing shield tunnel were tensioned at the top and bottom as well as the waist on both sides in the process
of undercrossing, and the maximum tensile stress occurred at the outside of the tunnel bottom. Corresponding to the
location where the maximum tensile stress occurred, the maximum bolt tensile stress also occurred at the bottom of the
existing shield tunnel. With the increasing of soil loss rate during the construction of udercrossing shield tunnel, the
maximum tensile stress of the segments and bolts of existing shield tunnel also increase gradually. In order to ensure the
safety of construction, the soil loss rate should be controlled within 0.5%.
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Figure 1 Position relationship plan
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Figure 2 Typical section of structure
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Figure 3 Finite element model
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Figure 4 Refined simulation
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Table 1 Soil parameters
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Table 2 Bolt and segment parameters

MRS S
B 2450 kg/m?3
B A 34.5 GPa
B ARatt 0.167

AR 7850 kg/m3
HEAR AR B 206 GPa
IR VARA LG 0.3

W R 600 MPa
L 420 MPa

e W JEE A h .
/(kg/m?) /°
@ 1720 14.2 0.137 0.009
®11 1820 11 0.115 0.005
®12 1820 19.7 0.101 0.005
@11 1910 31.2 0.068 0.003

WA L T BRI SRR, LR 24
PEILA 2.

2.3 BRRMEE

B RIE R SN z J 2R, et
SN x J7 LI, FERT S S y T TR 410
X FBEIEFZ, JeIT280 0 1 B LRk A SRR ke dk
FTRETEFF YA, S FF2E0 43 MR A A 10 A 261
VB RS A B N7 J& R R 8 SR AR HU RS 42
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(a) BC-1: ur(r=ro)=-ug

(b) BC-2: ur(r=rg) =-uz(1+sind’)

(¢) BC-3: ur(r=rg)=-us(l+sind’-cos?d’'/ 2)
(d) BC-4: ur(r=ro)=-us(5+ 3sind’ - 3cos?0") / 4

(a) BC-1 (b) BC-2

(d) BC-4

(¢c) BC-3
5 REMLFZin R &

Figure 5 Radial displacement boundary conditions
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Figure 6 Coordinate system
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Table 3 Working condition setting

T4 WA EARBUR R

1 0.1%

2 0.5%
BC-3

3 1.0%

4 2.0%

TEARTHR A Ir NS A BRI RS IETTZ . 5k
(X B BEIE T2, Horp J5 F 42388 73 il i >k F i i BC-3
BRI T AFAT ARBAUBEIE RIITZ, Hugk [X 18] BEIE T
AN RIS AR 4.
® 4 FAEIRTHERELBILEFE
Table 4 Radial displacement boundary conditions under

different working conditions

T A FiEAm
1 ur (r=3.3)=-0.0022(1+sin@#"-cos?0"/2)
2 BC.3 ur (r=3.3)=-0.011(1+sing"-cos%0"/2)
3 ur (r=3.3)=-0.022(1+sind"-cos?0'/2)
4 ur (r=3.3)=-0.044(1+sind"-cos?0'/2)
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R, BRI BREE H B 7 T L
T HE RO SRR SIS, PO Y

Az 47, kv BB E /M. BEE 14k
PR FR AN, & R BT AR SZ I h B eI
W, MR RIS 0.5% 0, & ERBLN )
N 1.479 MPa, V&4 C50 VREE - APt e %
THHE 1.89 MPa, ik zZRAE] 1.0%M, &H
BRI J19 3.0 MPa, T4t T C50 VRt
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V714 5.4 MPa, C&ititie i C50 Ve #E -+ s
SRFEPREAE, BARERB T IFRA HERE
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AR AT RE AT SRR K
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Figure 7 Circumferential tensile stress contour of river-crossing -
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Figure 9 Shear stress of circumferential bolts of river-crossing
roadway tunnel under different soil loss
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