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Abstract: In view of the rapid development of subway construction issues related with the construction of
vertically stacked subway tunnels are studied. Based on the example of Guangzhou metro overlap shield tunneling
construction through the dimensional finite element method the influence of the upper hole ( right lane) on the
lower hole( left lane) construction including the impact range of upper hole excavation on the lower hole the
influence of the upper hole shield under different propulsion on the displacement stress and strain of the lower
hole and local displacement and force changes of the lower hole with temporary support conditions under the im-
pact of the upper hole excavation. Analyses show the lower hole structure goes downward at the front end of the
upper hole shield and goes upward at the rear end until it tends to be a constant value. In the case of the ex—
ample of this article the lower hole shield machine tail need to be 50 m in front of the upper hole shield machine
head; In the advancing the process of the upper hole propulsion force is the main factor to control lower hole
structure deformation. thus the upper hole TBM propulsion should be strictly controlled during tunneling and low-
er hole structure deformation carefully monitored; temporary support structure for the lower hole tunnel can effec—
tively reduce the displacement and stress. The conclusion of this article may provide some guidance for overlap

shield tunnel design and construction.

Key words: overlapping tunnels; mechanical behavior analysis; dimensional finite element

13 QiJJ Jiang L Z. Effects of interface slip and semi+igid joint on an elastic seismic response of steel — concrete composite
frame J . J. Cent. South Univ. Technol. 2010 17(6) : 13274335.

14 Duan SJ Niu RM XuJ et al. A finite element model for double composite beam C // Nader G.. Challenges Opportuni—
ties and Solutions in Structrual Engineering and Constructions ( ISEC-5 Las Vegas 2009) . London: Taylor & Francis Group
2010: 197202.

15 . D . : 2012.

Analysis Method for Planar Frames with Generalized Semi-Rigid Connections

Duan Shujin' Wang Ran'®  Jin Kanhui'’
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Abstract: The planar frame with arbitrary connections and supports is studied. A new beam element is pro—
posed which consists of uniform bar and three null length springs ( along rotational transverse and axial direc—
tion) at each end. The stiffness matrix of the element and equivalent nodal forces subjected to eight kinds of dif-
ferent loads are derived. A program is compiled in Matlab language for calculation of static mechanical behaviour
of generalized frame in which the connection nonlinear relationship is expressed as exponential function or poly—
nomial function. the results of the rigid frame and the semi-rigid frames are Compared showing the influence of
connection flexibilities on structure forces and deformation.

Key words: planar frame; semi—igid joint; three-springs mechanical model; stiffness matrix of element; e—

quivalent nodal force vector; nondinear analysis



