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Abstract [ Objective ] Generally, shield machines are
launched or received after completing the construction of shield
working shaft main structure. However, due to various con-
straints, considering SLR (shield launching and receiving) be-
forehand is often necessary. Therefore, it is important to study
the impact of SLR on shield working shaft retaining structure.
[ Method] Taking a standard three-storey island-type under-
ground station of Chengdu Metro as example, the force and de-
formation of shield shaft retaining structure during SLR are
studied when the main lining structure is not yet constructed.
The impact of SLR on retaining structure stability is also ana-

lyzed. [ Result & Conclusion] The research results indicate

that: during SLR in an unlined working shaft, the maximum
horizontal displacement and maximum bending moment of the
retaining structure piles both occur at the fourth steel support of
the shield working shaft end wall. The maximum shear force of
the retaining structure occurs at the bottom plate of shaft end
wall midspan. When main lining structure is not constructed
for the shaft, the deformation and force of the retaining struc-
ture piles increase, but the displacement and mechanical indica-
tors still meet the requirements of the specifications. The retai-
ning structure can withstand the load and strength requirements
under the action of shear force and bending moment. There-
fore, SLR in an unlined shaft can improve construction effi-
ciency, effectively saving construction time and reducing engi-
neering costs.
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Fig.1 Diagram of station retaining structure cross-section
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Tab.1 Physical and mechanical parameters of ground formation
HARK FERE/ (KN/m*) B J1/kPa PSS/ () JE#ifi it/ MPa iAIREPIES JEJE/m
eI+ 18.0 0 10 5 0.55 3.5
PN A 20.0 0 35 30 0.30 9.5
A L 21.0 0 40 40 0.25 12.0
SN L 22.0 0 45 45 0.20 35.0
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Fig.2 Numerical analysis model
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Tab.2 Physical and mechanical parameters, section dimensions and model of structural materials

EA HE/(KN/m’) bER /N4 BPEAS it/ kPa R e
Fl 4 A 25.0 0.2 3.15 x 107 848.4 mm x 1 000.0 mm
S 78.5 0.2 2.10 x 10 ¢ 609 mm 5§ ¢ 800 mm
e 25.0 0.2 3.00 x 107 1200 mm x 1 000 mm
NG 78.5 0.2 2.10 x10® P 145
JE AL 25.0 0.2 3.45 %107 400 mm
SRR 25.0 0.2 3.15 x 107 1 100 mm x 1 000 mm
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Fig.3 Diagram of 3 measuring point positions in shield work-

ing shaft
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Fig.4 Changes in situation of pile horizontal displacement
through foundation pit excavation process at measuring

point a ( working conditions 1 to 2)
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Fig.5 Comparison of pile maximum horizontal displacement at

measuring points a, b, ¢ (working conditions 1 to 3)
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Fig.6 Comparison of enclosure structure maximum bending

moment at measuring point a, b, ¢ ( working condi-

tions 1 to 3)
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at measuring point a, b, ¢ ( working conditions 1 to 3)
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