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Research for Reinforcement Design of High Speed Railway Ballastless Track
Structure Based on Limit State Method

YIN Yinyan'?, ZHAO Yunzhe'’
(1.China Railway Siyuan Survey and Design Group Co. Ltd., Wuhan 430063, China;
2.Hubei Key Laboratory of Railway Track Safety Service, Wuhan 430063, China)

Abstract The design method of high speed railway ballastless track structure is changing from allowable stress method
to limit state method. According to Q/CR 9130—2018 Code for Design of Railway Track (Limit State Method) , the
reinforcement design for CRTS Il slab ballastless track base of Fuyang—Hangzhou section in Shangqiu—Hefei—Hangzhou
high speed railway was carried out by using the limit state method. According to CRTS I , CRTS Il slab ballastless
track and double block ballastless track with different foundations under track, the reinforcement results of limit state
method, allowable stress method and current general reference drawing were compared and analyzed, and the
reinforcement suggestions of limit state method for different types of ballastless track structure were put forward. The
research results could provide a reference for the design and application of limit state method for high speed railway
track.

Key words high speed railway; limit state method; comparative research; allowable stress method; general reference

drawing; ballastless track; reinforcement design
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Study on Load Distribution Characteristics and
Influencing Factors of Ballastless Track

GUO Jie, ZHAO Pingrui
(MOE Key Laboratory of High-speed Railway Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract With the increase of train speed, the stress level of ballastless track structure and track foundation was
increased. The load distribution coefficient of ballastless track was an important parameter for the design of track
structure and track foundation. In this paper, four kinds of ballastless track were taken as the research object, the load
distribution coefficient of ballastless track was calculated by combining theoretical analysis and finite element method ,
and the influencing factors were analyzed. The results show that the wheel rail force is shared by five fasteners. The type
of ballastless track, the type of track foundation and the magnitude of wheel rail force have no effect on the load
distribution coefficient of fasteners. The recommended load distribution coefficient of ballastless track fasteners is 7%,
23%, 40%, 23% and 7% respectively. The increase of the overall stiffness of ballastless track causes the fastener load
distribution tend to be centralized, and the load distribution coefficient of middle fastener increases significantly, which
is unfavorable to the ballastless track structure. The sudden change of fastener stiffness makes the load distribution of
fastener more centralized. When the sudden change value of fastener stiffness reaches 700 kN/mm, the wheel rail force
is distributed by three fasteners, which is more unfavorable to the ballastless track structure. The effect of cavity on the
load distribution coefficient of fastener is negligible.

Key words ballastless track; distribution coefficient; numerical simulation ; fastener; stiffness; cavity
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