
Study on the Frost Heave
Damage Mechanism and

Performance Degradation of
Concrete Components in Slab

Track Structures in Cold
Regions

by Jana Publication & Research

Submission date: 06-Jun-2025 01:03PM (UTC+0700)
Submission ID: 2690325673

File name: IJAR-52094.docx (4.21M)

Word count: 4409

Character count: 25024



1

2

2

5

10



1

6

17

18

22

33

42

47



1

8

8

8

11

20

41

45



1

1

2

6

6

21

25

28

32

46



1

1

11

11

12

13

37

48



1

7

7

9

9

9

10

15

15

24

26



1

13

4

5

5

36

40

44



1

2

3

3

3

3

16

39



12

16

27

34



1

4

35



4

5

14

14

23



1

2



30

38





18%
SIMILARITY INDEX

7%
INTERNET SOURCES

17%
PUBLICATIONS

1%
STUDENT PAPERS

1 3%

2 1%

3 1%

4 1%

5 1%

6 1%

Study on the Frost Heave Damage Mechanism and
Performance Degradation of Concrete Components in Slab
Track Structures in Cold Regions
ORIGINALITY REPORT

PRIMARY SOURCES

www.mdpi.com
Internet Source

Shuxin Zhao, Yanglong Zhong, Liang Gao,
Zhihan Zhang, Shunwei Shi, Weitao Cui.
"Research on damage characteristics and
contact interface evolution behavior of
double-block ballastless track considering
tunnel floor heave", Transportation
Geotechnics, 2024
Publication

Xiubo Liu, Wenbo Zhao, Yutao Liu, Guoqing Li.
"The Influence of Frost Heave on Voids of
CRTS I Slab Track", ICRT 2017, 2018
Publication

Ping Wang. "Design of CWR Turnout on
Bridge", Elsevier BV, 2015
Publication

Juanjuan Ren, Junhong Du, Kaiyao Zhang, Bin
Yan, Jincheng Tian. "季冻区路基冻胀与无砟轨道
变形的映射关系及车辆动力响应", Journal of
Zhejiang University-SCIENCE A, 2024
Publication

Hongge Wang, Hong Xiao, Xuhao Cui,
Shusheng Yang, Mahantesh M. Nadakatti,
Qiang Guo. "Influence of Uneven Subgrade



7 1%

8 1%

9 1%

10 1%

11 <1%

12 <1%

Frost Heave on Deformation and Damage of
CRTSIII Slab Track", Applied Sciences, 2023
Publication

Bowen Hou, Jiajing Li, Liang Gao, Di Wang.
"Multi-Source Coupling Based Analysis of the
Acoustic Radiation Characteristics of the
Wheel–Rail Region of High-Speed Railways",
Entropy, 2021
Publication

An, Chen, Xavier Castello, Menglan Duan,
Romildo D. Toledo Filho, and Segen F. Estefen.
"Ultimate strength behaviour of sandwich
pipes filled with steel fiber reinforced
concrete", Ocean Engineering, 2012.
Publication

www.teminwang.com
Internet Source

"Advances in Environmental Vibration and
Transportation Geodynamics", Springer
Science and Business Media LLC, 2020
Publication

Xiaopei Cai, Qian Zhang, Yanrong Zhang,
Qihao Wang, Bicheng Luo, Guotao Yang,
Albert Lau. "Deformation Law and Control
Limit of CRTSIII Slab Track under Subgrade
Frost Heave", Applied Sciences, 2021
Publication

Liang Gao, Wenqiang Zhao, Bowen Hou,
Yanglong Zhong. "Analysis of Influencing
Mechanism of Subgrade Frost Heave on
Vehicle-Track Dynamic System", Applied
Sciences, 2020
Publication



13 <1%

14 <1%

15 <1%

16 <1%

17 <1%

18 <1%

Ling-yan Xu, Jian Xie, Peng Xu, Jia-bao Yan,
Chuan-zhen Zang, Tong Yue, Hao-ran Xie.
"Stability analysis of longitudinally connected
CRTSII track slabs under thermal loads", KSCE
Journal of Civil Engineering, 2025
Publication

Yi Yang, Tao Xin, Qiuyi Li, Sen Wang,
Chuanqing Dai, Chao Kong. "Application of
novel fabricated ballastless track on new
designed long-span urban bridges", Advances
in Bridge Engineering, 2024
Publication

www.coursehero.com
Internet Source

Zheng Li, Weidong Wang, Lei Xu, Borong
Peng. "Long-term freeze–thaw cycle behavior
of high-speed railway embankment in frozen
soil regions and its effects on train-track
dynamic interaction system", Transportation
Geotechnics, 2024
Publication

Shuai Li, Lihong Liang, Huanyu Li. "Mechanical
Properties of Polymer Modified Concrete with
Steel Fiber", Journal of Physics: Conference
Series, 2023
Publication

Xuhao Cui, Xing Ling. "Effects of differential
subgrade settlement on damage distribution
and mechanical properties of CRTS II slab
track", Construction and Building Materials,
2021
Publication



19 <1%

20 <1%

21 <1%

22 <1%

23 <1%

24 <1%

25 <1%

26 <1%

Submitted to Indian Institute of Technology
Roorkee
Student Paper

downloads.hindawi.com
Internet Source

A. Kezmane, B. Chiaia, O. Kumpyak, V.
Maksimov, L. Placidi. "3D modelling of
reinforced concrete slab with yielding
supports subject to impact load", European
Journal of Environmental and Civil
Engineering, 2016
Publication

Submitted to Indian Institute of Technology
Guwahati
Student Paper

mdpi-res.com
Internet Source

www.scribd.com
Internet Source

Emadoddin Majdabadi Farahani, Shahrokh
Maalek. "An investigation of the seismic
behavior of a deck-type reinforced concrete
arch bridge", Earthquake Engineering and
Engineering Vibration, 2017
Publication

Shengyang Zhu, Mingze Wang, Wanming Zhai,
Chengbiao Cai, Chunfa Zhao, Dongfang Zeng,
Jiawei Zhang. "Mechanical property and
damage evolution of concrete interface of
ballastless track in high-speed railway:
Experiment and simulation", Construction
and Building Materials, 2018
Publication



27 <1%

28 <1%

29 <1%

30 <1%

31 <1%

32 <1%

Yanrong Zhang, Haonan Zhang, Liang Gao,
Kai Wu, Yi Ding, Lei Liu. "Interfacial
performance of slab track with gradient
polymer-modified self-compacting concrete",
International Journal of Mechanical Sciences,
2025
Publication

Ying Wang, Tianyu Liao, Hui Chi, Zhichao Lai,
Jian Qin, Ruiyuan Huang. "Damage behavior
of concrete members subjected to
underwater contact explosion", Engineering
Failure Analysis, 2023
Publication

academic.oup.com
Internet Source

Gong Kai, Wang Cheng, Xiang Jun, Guo
Wenjie, Luo Jiangling, Bian Wenjun. "The
influence of CRTS II slab ballastless track
upper arch deformation on the wheel
jumping law of high-speed vehicle",
International Journal of Structural Stability
and Dynamics, 2024
Publication

Juanjuan Ren, Huan Xu, Wengao Liu, Wenjia
Pan, Shijie Deng, Wenlong Ye. "Damage and
deformation of concrete base under the
sunny-shady slopes effect in seasonal freeze
regions", Engineering Failure Analysis, 2024
Publication

Keping Zhang, Xiaohui Zhang, Shunhua Zhou.
"Influence of Lateral Differential Settlement of
Subgrade on Dynamic Performance of High-



33 <1%

34 <1%

35 <1%

36 <1%

37 <1%

Speed Vehicle System", Journal of Engineering
Mechanics, 2022
Publication

Li Song, Jiarui Shi, Jun Wu, Chenxing Cui, Ran
Liu, Zhiwu Yu. "Investigating the fatigue
performance of conventional reinforced
concrete CRTS III ballastless track structures
using a fatigue damage constitutive model",
Engineering Structures, 2024
Publication

Shuang You, Hongguang Ji, Zijian Zhang,
Chenghan Zhang. "Damage Evaluation for
Rock Burst Proneness of Deep Hard Rock
under Triaxial Cyclic Loading", Advances in
Civil Engineering, 2018
Publication

Xiaopei Cai, Yanke Liang, Tao Xin, Chaozhi Ma,
Haoyu Wang. "Assessing the effects of
subgrade frost heave on vehicle dynamic
behaviors on high-speed railway", Cold
Regions Science and Technology, 2018
Publication

Mourad Y. Riad, Samir N. Shoukry, Gergis W.
William, Michel R. Fahmy. "Effect of skewed
joints on the performance of jointed concrete
pavement through 3D dynamic finite element
analysis", International Journal of Pavement
Engineering, 2009
Publication

Ping Lou, Zhen Sun, Xing Su. "Temperature
effects of ballastless track and dynamic
responses of vehicle-track coupling system on
tunnel floor with high temperature",
Structures, 2023



38 <1%

39 <1%

40 <1%

41 <1%

42 <1%

43 <1%

Publication

Qi Wang, Huayong Wei, Bei Jiang, Xuepeng
Wang, Lingfeng Sun, Manchao He. "High pre-
tension reinforcing technology and design for
ultra-shallow buried large-span urban
tunnels", International Journal of Rock
Mechanics and Mining Sciences, 2024
Publication

Xinwen Yang, Yao Shu, Dingwei Qian,
Shunhua Zhou, Honggui Di, Chao He. "The
nonlinear dynamical analysis of damaged
concrete slab of high speed railway track
using the revised Fourier pseudo-spectral
method", Construction and Building
Materials, 2020
Publication

Yulin Feng, Yu Hou, Lizhong Jiang, Wangbao
Zhou, Hongyan Li, Jian Yu. "Failure mode of
interlayer connection of longitudinally-
connected ballastless track-bridge system
under uneven pier settlement", Construction
and Building Materials, 2022
Publication

coek.info
Internet Source

Cuiying Yu, Jun Xiang, Yang Zhou, Jianhong
Mao, Kai Gong. "Effect of gap on vertical
deformation and deterioration stress of CRTS-
I ballastless track", International Journal of
Materials and Structural Integrity, 2018
Publication

Li Yao. "Research on the design of ballastless
track in the subgrade section of high-speed



44 <1%

45 <1%

46 <1%

47 <1%

48 <1%

railway in high earthquake-intensity area",
High-speed Railway, 2023
Publication

Lizhong Jiang, Lan Zheng, Yulin Feng, Zhipeng
Lai, Wangbao Zhou. "Mapping the
relationship between the structural
deformation of a simply supported beam
bridge and rail deformation in high-speed
railways", Proceedings of the Institution of
Mechanical Engineers, Part F: Journal of Rail
and Rapid Transit, 2019
Publication

Qi Yang, Ping Geng, Pingliang Chen. "Study on
the Influence of Back-fill Grouting Parameters
in Unsaturated Strata on the Seismic
Performance of Shield Tunnels", KSCE Journal
of Civil Engineering, 2022
Publication

Xuhao Cui, Yapeng Liu, Hong Xiao, Hongbin
Xu, Zhihai Zhang, Feng Li, Yanliang Du.
"Interface bonding damage behavior of
double-block ballastless track under tunnel
floor heave in high-speed railways",
Engineering Failure Analysis, 2025
Publication

Emmanuel Walubita, Haiyan Li, Yang Li,
Xianfeng Shi. "Damage assessment of the
CRTS III ballastless slab track in high
temperature regions", Structures, 2024
Publication

Weijia Dong, Xiaoming Wang, Qing He,
Juanjuan Ren. "A survey of Ballastless track
defects in China’s high-speed railway after ten



Exclude quotes On

Exclude bibliography On

Exclude matches Off

years of service", Intelligent Transportation
Infrastructure, 2022
Publication


