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Joints and Gasket Seismic Response of Deep-
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Abstract; Based on Hong Kong-Zhuhai-Macao Cross-Harbor
Tunnel Project, a three-dimensional continuous model is
established to research joints’ forces and displacements and
GINA gaskets’ deformation. The study focuses on joints’
relative displacement, including pipe joints and segment
joints, and GINA gaskets’ deformation. There is an important
guiding significance for design and construction of immersed

tube tunnel.
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Fig.1 The whole finite element computation model
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Fig.2 Computational model
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Fig.3 Numerical analysis model of segment joints
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Tab.1 Engineering materials parameters and
material models
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Tab.2 Mechanical parameters of foundation soil layers

HHR E4#E/ MPa AL B/ (g eom™®) W3R /kPa WA/ (O
@1 iR 1.8 0.45 1.59 10.4 14. 0
@z R 19 0. 45 1.63 5.8 13.7
@s WIREL 2.8 0. 45 1.76 10.8 14.2
QOuEH L EHHRF L 5.3 0. 36 1.81 17.7 18.9
@2 BEF L kB 6.0 0. 47 1.87 22.0 22.9
O Fit 5.4 0. 36 1.95 24.9 18.2
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Fig.4 Contact algorithm
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Fig.5 Relative displacement maps of the joints’

=LA

top (in the transverse seismic waves)
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Fig.6 Relative displacement maps of the joints’

bottom (in the transverse seismic waves)
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Fig.7 Relative displacement maps of the joints’ top
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Fig.8 Relative displacement maps of the joints’ bottom

(in the longitudinal seismic waves)
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Tab.3 The max relative displacement of the joints

mm

DR o EMERRK yHEERR  diEER BoRM
gL ENB EaB Bees e
TR 8.4 3.1 66. 3 67. 4

ol KB 9.7 18.2 48.5 51.7
g D 16.8 37.7 58.3 59. 6
JEEB 9.6 19. 6 55. 3 58.3
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Fig.9 GINA gasket compression amount in the
tube joint (in the transverse seismic waves)
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Fig.10 GINA gasket compression amount in the tube

joint (in the longitudinal seismic waves)
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