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Accumulated Deformation of Gravel Filler of Subgrade under Cyclic Loading
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Abstract: Under cyclic loading of the train, the cumulative deformation of the subgrade will be produced, which causes the track irreg-
ularity and affects the comfort and safety of the train. In this paper, the cumulative deformation of grading macadam filter for railway
subgrade under cyclic loading is studied by large dynamic triaxial tests. The tests were carried out to study the effects of cyclic load-
ing time, confining pressure and cyclic stress ratio on accumulated deformation of grading macadam material. Based on the experi-
mental results, a mathematical model that can reflect the development pattern of the cumulative deformation of grading macadam ma-
terial is proposed. The tests show: 1) With the increase of cyclic stress ratio, the number of cycles required for the cumulative deform-
ation achieves stability increases gradually. When the cyclic stress ratio is constant, the influence of confining pressure on the num-
ber of cycles required for stability is not obvious. The larger the confining pressure is, the larger the final cumulative deformation is.
2) Under the same confining pressure, the larger the cyclic stress ratio is, the more number of cycles are needed for stability and the
larger the final cumulative deformation of the grading macadam material is. 3) The larger the confining pressure is, the larger the cu-
mulative deformation is. The larger the cycle stress ratio is, the larger the final cumulative deformation is. When the cyclic stress ra-
tio reaches 0.4, the accumulative deformation law is no longer valid for the stable type. The influence of cyclic loading time, confin-
ing pressure and cyclic stress ratio on the cumulative deformation of grading macadam material was obtained through experiments.

According to the characteristic of stable type’s cumulative deformation curve, a mathematical formula for predicting the cumulative

Wiz HER:2017 — 10 — 20
ESWR:FR HARRFILS BRI H (516785765 513785115 51378514) ; F K & A A & H R % B3 H (2017YFB1201204) ; 1 H5 45 &5
BRI 5 FF U 4 9% B 5T H (13K006)
EZ BN 240 (1986—), B, Bi-LA: HF58 77 0 : #5£3) J) 2. E-mail: Liyangbo1986@cus.edu.cn
* JE {5 & A E-mail: zzhh0703@163.com
P 4% HH B B 18] :2018 — 08 — 29 23 : 58 : 00 [ £& B R M 41k : http://kns.cnki.net/kems/detail/51.1773.TB.20180829.2357.011.html

http://jsuese.ijournals.cn http://jsuese.scu.edu.cn



http://dx.doi.org/10.15961/j.jsuese.201700882
http://dx.doi.org/10.15961/j.jsuese.201700882
mailto:zzhh0703@163.com
http://jsuese.ijournals.cn
http://jsuese.scu.edu.cn

553

WL, 5 MBI A T BRI I R E A R RIS 131

deformation of grading macadam material is proposed. The rule of stable type’s cumulative deformation of grading macadam filter is

revealed. It provides a basis for accurate prediction and control of post-construction settlement of railway subgrade.

Key words: graded gravel; large-scale dynamic triaxial test; cyclic loading; cumulative deformation
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