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Mechanical Performance and Segmentation Optimization of
Prefabricated Lining for Railway Tunnels

DAI Juntao', WANG Zhen®, LIU Xiangfu’, HAN Wenqing', WU Xuezhen®
(1. China Communications 2nd Navigational Bureau 2nd Engineering Co. ,Lid. , Fuzhou, Fujian 350018, China;
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4. College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350116, China)

Abstract; To establish an efficient and high-precision mechanical response analysis method for railway tunnel prefabri-
cated structures, and to screen out the optimal block division scheme through multi-objective n algorithms, based on
the Yongfeng Village Tunnel Project of the Fuzhou Port Railway, a beam-spring model which accounts for the nonlinear
flexural and shear stiffness characteristics of segmental joints was established based on ABAQUS platform. By develo-
ping a Python scripting interface, the mechanical performance analyses for 572 segmental division schemes were imple-
mented rapidly. Furthermore, the NSGA-II multi-objective optimization algorithm was employed to identify optimal seg-
mentation configurations. By considering the dynamic evolution of joint stiffness under bending and shearing deforma-
tion, the accurate analyses for the mechanical behavior of precast tunnel lining could be achieved through the beam-
spring model with its stiffness iteration method. Taking the maximum horizontal convergence, peak bending moment,
and segment weight variance as objective functions, the NSGA-II algorithm could generate a complete and well-distrib-
uted Pareto front in an effective way.

Keywords: railway tunnel; prefabricated lining; mechanical performance analysis; parametric modeling;

multi-objective optimization
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