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Model tests on static and dynamic performances of cut subgrade of railways
in medium-strong expensive soil area

WANG Liang-liang, YANG Guo-lin
(School of Civil Engineering, Central South University, Changsha 410075, China)

Abstract: In order to study the static and dynamic performances of cut subgrade of high-speed railways in medium-strong
expensive soil area, model tests with a large scale of 1 I 1 are performed. A cyclic load with frequency of 4 Hz and excitation
of 1000000 times is imposed on the subgrade model under three kinds of working conditions (dry, raining and groundwater
level rise). The results show that the dynamic stress in the subgrade beneath the track is mainly affected by the working
conditions and not significantly affected by the vibrating number. The dynamic stress attenuation curve is conic in the vertical
direction. The dynamic deformation is affected by the working conditions and vibrating number, that is, with the increase of the
vibrating number, the deformation increases under the dry and raining conditions at first and then tends to be stable, and the
subgrade rises because of the swelling deformation of expensive soil when the groundwater level increases. The in-process
deformation difference is induced during the asynchronous swelling or shrinkage deformation process of expansive soil and
causes the rail surface elevation to change repeatedly, and the maintenance work for track lines is greatly increased.
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Table 1 Main physical indexes of expensive soil

B TR MR KD F HIZ
Agrem®)  WE /% /% /kPa JH /%
1.96 1772 435 205  100~338  79.4
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Table 2 Main mechanical indexes of waterproof materials

TR OMWMEELR HURSRE PurimE fE B
/(grem®) /MPa /MPa /MPa 1%
1.9 1000 2.5 0.6 7.5
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Fig. 1 Internal view of model box
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Fig. 2 Model box
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Table 3 List of monitoring instruments
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Fig. 4 Model dimensions and layout of measuring points
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Fig. 5 Curves of dynamic stress under different working
conditions
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Table 4 Moisture variation of subgrade before and after rainfall %
R FERLIN R 27 m FERKINF 2.2 m FEREIN R 1.7 m B 7K J2 et HEPR AR 2 Tt
HS-1 HS-2 HS-3 HS-4 HS-5 HS-6 HS-7 HS-8 HS-9 HS-10 HS-11
Roe R T 31.4 30.6 33.8 37.6 31.2 33.6 453 20.9 28.6 16.1 6.0
R Rl i 31.4 30.5 34.5 37.6 32.6 349 46.4 373 31.8 64.1 77
&5 HTKEARE&ITE TSN EE
Table 5 Moisture variation of subgrade before and after increase of groundwater level %
R FEARRINF 27m  FEREM N 22m  FEREM T 1.7 m B K J2 I HEPRAR 2 T
HS-1 HS-2 HS-3 HS-4 HS-5 HS-6 HS-7 HS-8 HS-9 HS-10 HS-11

o R KA _ETHRT 31.4 30.6 33.8 37.6 31.2 33.6 — 19.5 204 14.7 54
o R KA BTV 80.6 80.7 69.1 85.2 82.5 81.5 — 70.5  70.4 14.7 5.3
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Fig. 7 Curves of subgrade deformation with vibration number under different working conditions
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