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Design of Stepping Pedestal for TBM Based on ANSYS
Wang Qiang

(‘The Second Construction Company, Lid, of the Eleventh China Railway Bureau Group, Shiyan 442013, China)
Abstract : The reliability and economical efficiency of stepping pedestal is the prerequisite for the for full
section tunnel construction with the tunnel boring machine. In order to ensure safe passage of TBM, the appro-
priate and reliable stepping pedestal is presented based on the stepping plan of Robbins TBM. A finite element
model is established with the software ANSYS to determine concrete grade and quantity, and whether reinforcing

bar is required in order to achieve the economical efficiency and convenience in construction.

Key words:TBM ; full section tunnel boring machine ; stepping pedestal ; ANSYS
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Experimental Study and Finite Element Analysis of SRC Frame with
Dog-bone Type Reduced Beam Sections

Zhang Xuesong'”’

(1. China Electric Power Research Institute, Beijing 100055 ,China;
2. School of Civil Engineering, Tianjin University, Tianjin 300072, China)

Abstract ; The seismic SRC frame with dog-bone type reduced beam sections has been investigated based on
the experiment and analysis of a 2 bays, 3-stories model of SRC frame under cyclic loading. The frame designed
as “strong column-weak beam” is treated with dog-bone style weakening on the upper and below flanges of the
H-type steel at the beam end near the joint core, and the ratio of reinforcement which distribute from the root of
beam end to the maximum weakened flanges of the H-type steel is increased. The test results show that deforma-
tion capacity, bearing capacity, ductility and energy dissipation of the frame may meet the requirement for seis-
mic design of ductile frames and the constitution may not only transfer a plastic hinge from the root of beam end
to the reduced beam section, but also help the frame form the energy dissipation mechanism with plastic hinges
at beam ends so as to increase the integral energy dissipation capability of the frame. A command stream is edi-
ted with the ANSYS Parametric Design Language( APDL) ,and the nonlinear finite element analysis on the seis-
mic behavior of the model frame under lateral cyclic loads is completed. The calculated results are much coinci-
ded with the tested results, which further proves the rationality of the design method of the SRC frames based on
the separated modulus theory of SRC.

Key words: steel reinforced concrete; frame; dog-bone style weakening;seismic behavior; plastic hinge;

finite element analysis



