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Field tests on soaking response of expansive soil foundation under railway subgrade
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Abstract: The expansive soil is classified as the unsaturated one in engineering construction. The swelling and shrinkage
deformation of the expansive soil may cause intensified line harshness for the ballastless track on high-speed railway subgrade,
affecting the normal operation of high-speed railway. To study the deformation characteristics of unsaturated expansive soil
layer under lining of railway subgrade after artificial soaking, considering the construction of Kunming-Nanning Railway, field
soaking tests on expansive soil foundation under railway subgrade are designed and carried out. Meanwhile, the time histories
of deformations of expansive soil foundation and subgrade body, and moisture migration of shallow clay are measured from the
beginning of subgrade filling to the end of artificial soaking. The test results reveal the ultimate deformation of relative
expansion of expansive soil foundation after being soaked and saturated, distribution of swelling deformation along the cross
section of subgrade and the depth of foundation as well as decay characteristics of swelling deformation of ground surface
along the subgrade body. Based on the test results, the objective of the subgrade surface without swelling deformation control,
which is used to determine the critical height of subgrade, is initially derived. The design principles and implementation
methods of field tests can be used as a reference method for studying the swelling and shrinkage characteristics of expansive
soil foundation under railway subgrade.
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Fig. 1 Curve of deformation of expansive soil foundation
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Fig. 2 Structure of railway subgrade and layout of instruments
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Fig. 3 Height of subgrade and rainfall events
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Fig. 4 Artificial soaking of expansive soil foundation under

subgrade load
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Fig. 5 Deformation of ground surface

K6 I 5 3 AN AR R AR TR A .
B 6 AT, RIS T R BOK,
R, AERSEATII A A TP g, XS Ak
R FLRBRZK R ) R RO RE AT 0% ERSR ), 24k
PG, MR IR R AR 2, 2B
B LS AR L, BOKIAK, ROk Ay
Ko FAENTIRIKM, KA 3R I 18] (148 i 12
W, et TorgE, X R i TRAKPIN LR
BRI, JUHRRIE L, ORI 1 45 5K i
B, BAE KB, LEBOKEENER, Iz
BUHIER TE L K NS HER, HIERR KA
M IRAR T AR, AT )2 B K8, ks 4
HI 4 5 /KB AR I, BAE KA 2, AR K BE ) ok
N N2 AR A B R BUEIE, K ANB IR
A o

(S SR T = U e SO S S A B P
FLRIMAZ I - WHIA] - BRILTESE 3 35 2 W) ¥ 5 2% T 2t
AT ORI, FEBRECEI], R, kR
Pegiady, UTHER N, BT A RO, B
TR AR AR T doe /N s AR R e o[ S50 52 3

AL FERSBUR I N TRAKH], IR UK AT
T, WEEREEREIR), BRI TS RN, BOMZK
AT, WEHKARTY H it 5 o 1] S5 B S B AR

3
£2
&1l
0 20 40 60 80 100 120 140 160
i i) d
i i) /d
Q020 40 60 80 100 120 140 160
g 4t P i +é%ﬁ§q:"|:‘
£ [ gmEm —o— L
® 2 g
= v w Aaded .
& °
U?II—Z
-4 ATEAH
-6

6 MEREMERIER

Fig. 6 Deformation rate of ground surface
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Fig. 8 Deformation of foundation at different layers
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Fig. 9 Distribution of relative expansion of ground surface

K10 AR A R A R P o Ao P 10 ]

10 HEMERERHERE LS
Fig. 10 Distribution of relative expansion ratio along foundation depth
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