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Structure Stability Analysis of Subsea Tunnel
Link Passage Constructed with Shield Method
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Abstract Qingdao Metro Line 8 sea section shield tunnel
link passage construction has characteristics of large buried
depth, high water pressure and broken surrounding rock.
FLAC3D is used to analyze the mechanical response and
structure stability of the main tunnel and link passage during
pipe jacking method link passage construction. Research results
show that; due to the construction of link channel, the
deformation of main tunnel changes from symmetrical to
asymmetrical, and the deformation and strain increase
significantly. Obvious strain concentration occurs at the
connection between main tunnel and link passage, especially
under the condition of high water pressure, reinforcement and

waterproof measures must be taken. Link passage excavation

has greater impact on starting tunnel than on receiving tunnel,
and the starting end can be determined by main tunnel
geological condition before construction. Setting up supports in
main tunnel at portal breaking can effectively reduce the
structural deformation. Under the two working conditions of
portal breaking and support removal, main tunnel structure
deformation and stress change are obvious, deformation
monitoring should be strengthened during the construction.
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Fig. 1  Diagram of Line 8 Dayang Station-Qingdao North

Railway Station interval link passage
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Fig.3 Geological profile of 9% link passage
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Fig.5 Model of link passage and main tunnel
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Tab.1 Formation parameters

BT, BbERcm/ A PRT)/ R

W)= (kg/m*) MPa L. kPa  f1/(°)
PR 1950 60 0.30 20 23
AL BTS2 300 160 0.28 40 42
XA KRR 2 350 400 0.24 190 50
PRSI BRI S 2 350 400 0.24 200 50

x2 #HBH
Tab.2 Structure parameters

M4 Vflzx/ﬂ’:; ;is/ ﬁi‘fﬁ%&%/ ﬂf[lzgﬁ J?-m %/ B EE/
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Tab.3 Excavation conditions
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Tab.4 Trolley support system grading loading steps
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Fig. 6 Vertical displacement nephogram of the opening segment
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Fig. 7 Horizontal displacement nephogram of the opening segment
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Fig. 8 Maximum tensile stress nephogram of the

opening segment
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Fig. 9 Maximum compressive stress nephogram of the

opening segment
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Fig. 10  Vertical displacement nephogram of link passage
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Fig. 11 Horizontal displacement nephogram of link passage
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Fig. 12 Vertical displacement change curve of link passage
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Fig. 13 Nephogram of segment horizontal displacement
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Fig. 14 Nephogram of segment maximum compressive stress
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Fig. 15 Nephogram of segment maximum tensile stress
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Fig. 16 Maximum horizontal displacement of link passage
excavation surface
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Fig. 17 Nephogram of segment vertical displacement before

and after support removal
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Fig. 18  Nephogram of horizontal displacement before and

after support removal
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Comparison of segment deformation and stress

results of main tunnel with and without support
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Fig. 19 Layout of monitoring points
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