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Research status and prospect on deformation control of high-speed
railway subgrade in goaf site

REN Lianwei'* ,NING Hao',ZOU Youfeng”® ,DUN Zhilin"*, GUO Wenbing>*, TIAN Zhongbin’

(1. School of Civil Engineering ,Henan Polytechnic University, Jiaozuo 454000, China ; 2. Henan Engineering Research Center for Ecological Restoration and
Construction Technology of Goaf Sites, Jiaozuo 454000, China; 3. School of Surveying and Land Information Engineering ,Henan Polytechnic University , Jiao-
zuo 454000, China; 4. School of Energy Science and Engineering , Henan Polytechnic University , Jiaozuo 454000, China; 5. Coal Geological Geophysical
Exploration Surveying & Mapping Institute of Shanxi Province , Jinzhong 030600, China)

Abstract ; China’ s coal production ranks first in the world,and the extraction of large amounts of coal resources leaves
a large area of goaf site. With the rapid development of high-speed railway in China,some key lines will inevitably pass
through some goaf sites. The foundation deformation and the activation deformation under the dense dynamic load of

high-speed train have great hidden danger to the safe operation of high-speed railway in goaf site. How to ensure the

Fs B #9:2020-03-05  fEEIAH#I:2020-05-19  FEHE F/NWE  DOI: 10. 13225/j. enki. jecs. 2020. 0499

ESWE : ERK A RPN R 1L AR BRI S 34 T R BB H (U1810203)

TEERB N ATEH (1980—) , B W R A, Al #0% , 11 . E-mail ; renhpu@ 163. com

BHAESE WM (1964—) , B Wil BN BfZ, E-mail: dz11964@ 163. com

SIRRE ARG, T AR AW, 2. SR 25 DX 7 b ey TR B i I B R AT SR BOIR S R BE [T ] k24 4z, 2021, 46
(8):2534-2547.
REN Lianwei,NING Hao,ZOU Youfeng, et al. Research status and prospect on deformation control of high-speed Fo Bl ) 152
railway subgrade in goaf site[ J]. Journal of China Coal Society,2021,46(8) ;2534-2547.




% 8 M EEAR A R 28 DX 37 M oy Tk Bt A T A2 R W S B R 22 2535

safe operation of high-speed railway in goaf site is a key problem,and the research on the deformation control of high-
speed railway subgrade in goaf site is the core of this kind of problem. First,the research status of high-speed railway
subgrade dynamics and ground deformation in mined-out areas are summarized from four research methods ; theoretical
research ,field measurement , model test and numerical simulation. Then ,the research on the deformation of high-speed
railway subgrade in goaf site is introduced from the following four aspects :the distribution and transmission law of dy-
namic load of high-speed railway, the requirements of post construction settlement of high-speed railway subgrade ,the
interaction mechanism between goaf ground and high-speed railway subgrade ,and the feasibility study on the deforma-
tion of high-speed railway sub-grade in goaf site. Finally, the goaf ground treatment technology and anti-deformation
measures of high-speed railway subgrade are summarized ,and the field improvement projects and the anti-deformation
measures of sub-grade taken by Taiyuan to Jiaozuo and Hefei to Fuzhou high-speed railway line through the goaf site
are explained. Based on the analysis of the existing research results, the paper explores how to determine the maximum
disturbance depth of the dynamic load of the high-speed railway, how to select the constitutive model of the goaf ground
under the action of high-speed railway,how to apply the dynamic load of the high-speed railway in the similar model
test and how to improve the treatment system of the goaf ground,and looks forward to the development direction of this
research field.

Key words: high speed railway ; goaf site ; subgrade ; dynamic load of high-speed railway ; deformation control
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Fig. 1 Three layers-beam model with continuous elastic support
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Fig.2  Discontinuous elastic point support model
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Fig. 4 Half-vehicle/rail lumped parameter model
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Fig. 5 Dynamic model of interaction between adjacent wheelsets
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Fig. 7 Train-ballast track vertical coupled system
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Fig. 10 Experiment of ballast track in Japan
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Fig. 15 1 : 1 Ballastless track model test platform of

Central South University
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