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Abstract: Problems of subgrade interlayer, ballast pockets, and mud pumping frequently occur under
heavy-haul train loads, which seriously affect the safe operation of trains. To investigate the phenome-
non of subgrade interlayer under heavy-haul train load, the cyclic loading tests of subgrade soil (silty
clay) and ballast were carried out by a self-developed test apparatus, the deformation characteristics of
the sample and the development of subgrade interlayer under the heavy-haul train load were analyzed.
Furthermore, two characterizing indexes of subgrade interlayer, thickness of subgrade interlayer and
migration quality of fine particles, were proposed. The results show that: 1) the axial deformation of
the sample increases nonlinearly with the increase of loading times under heavy-haul load. The develop-

ment of subgrade interlayer is obvious in the initial stage of loading, but not noticeable in the later
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stage of loading. 2) The thickness of the subgrade interlayer and the migration quality of fine particles

can be used to characterize the features of the subgrade interlayer. The thickness of the subgrade inter-

layer and migration quality of fine particles are negatively correlated with the initial dry density of sub-

grade soil, and positively correlated with cyclic loading amplitude. The influence of loading frequency

on the thickness of the subgrade interlayer and the migration quality of fine particles is relatively small.

Key words: heavy-haul railway; subgrade interlayer; axial deformation; thickness of subgrade inter-

layer; migration quality of fine particles
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Fig. 2 Particle size distribution curves for silty clay
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Fig. 6 Influence of initial dry density on axial displacement
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Fig. 7 Influence of loading amplitude on axial displacement
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Fig. 8 Influence of loading frequency on axial displacement

0 10 000 50 000

PIAy AT 5L AR B SRR AR, JF HE
HEFIERAE 1R B B A R4 A8 S WA R R

HI PRI 8 IR, Bl s A A4, A A4 il
DRSS Y31 R AN e S iSSP 7E S < N = ) 1=



64 Rz CHARNERD (Fh3E30)

%63 4

(b) #1000

(a) ARG

e VPR

8l BrrLie

> e
i e TURIAKEEE |

N e

KRB EAATE

K9 itFES-1.40-100-5 32 2174 5 %

Fig. 9 Generation and development of an interlayer in sample S-1. 40-100-5

(b) AN#&1 000¥K

(a) WAEEAE

(c) I LEH

B 10 ke S-1. 40-200-5 22 14 5 &

Fig. 10  Generation and development of an interlayer in sample S-1. 40-200-5
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