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Research on strain regularity of three-dimensional stress of
Hefei remolded expansive clay
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Abstract: This paper studies the characteristic of remolded expansive clay in Hefei. A series of three-dimensional
swelling tests were conducted for cubic expansive soil of different initial moisture contents and dry density as well
as the swelling pressure tests under the control of the vertical strain and the lateral strain. The vertical swelling
pressure is always bigger than lateral swelling pressure. Moreover, the range of R, change is between 0.525 and
0.904. Secondly, under the same initial moisture contents, R, will increase with the rise of dry density. At last, the
study shows that the trends of evolution of swelling pressure under the control of the vertical strain and the
evolution of the lateral swelling pressure under the control of the lateral strain are similar. The tiny strain would
lead to the dramatic decrease of swelling pressure. Moreover, with the decline of the strain, the rate of decay of
swelling pressure will increase.
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Fig.1 The test apparatus

i g, WA 28 SR ZE M e RE R 3) KM
HEURFF RIS ZEER R ke, I LREAWER AT UGS
FER]IN TR B sh A RANE I 2R, A, it b
T HE G RELLAU B R, RN, SCANT RS A A A X
TEIEMIE R o PR IS TRRIRRT . 35 JE AN
SO, ATRLASES L R ARsE, AR
STARZE, LA 2,

ERIASEEHIRRL

(a) /s 50 L FoR

[F 3 215 JEHESE
R

T
T

AR
[bXEZiTes

n/

H

(b) PHERIRT 5576 S PR
K2 = KA ot B s
Fig.2 The improved test apparatus

22 THEE

HIFERS 1 2 METT TR IRFE, R, B LK
TR LE 3), EfmE 120.0 mm, FFEHRL
£ 40.0 mm, EFIMES 2 AN RS 40.0 mmx
40.0 mmx40.0 m ¥ P =5[]



ERVE B

WPERAE: O IEE K+ = N ) - RS S

(a) JEFEBR. R
K3 s
Fig.3 The quadratic sample case

(b) E£F

BRI (1) H— PPN E R, 1T
FU BB Q) 5 NRFRAER L
PRI s (3) F T T b oS P AE BRI s RE 2 4
Hs () R e 4 e HEES R rholy, T T
S S 1 - AL A 3

3 RRAESAR

3.1 HIEAR

B B AR T 5 e TR 51K RE L
e, FIEHIRE. B2 OLER 1. R B B
5 1M 5 W 4y 39 I AK 1

R 1 G EEY ) m
Table 1 Main physico-mechanical properties of Hefei

expansive soil
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WPR W% IR We/% /% Py AR RE Gy

72 30 42 44 2.68
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Table 2 Test schemes
R RFES S TIKE Y T# /(g * cm )
1-1 1.50
1-2 1.60
9.84
1-3 1.65
1-4 1.70
1-5 1.50
1-6 1.60
12.60
1-7 1.65
AR Sy ZE ) = 1-8 1.70
Tl B D0 1-9 1.50
1-10 1.60
16.25
1-11 1.65
1-12 1.70
1-13 1.50
1-14 1.60
20.20
1-15 1.65
1-16 1.70
1-17 1.60
RN =
ey N 1-18 9.84 1.65
I Ak 7 k5
1-19 1.70
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Fig.5 Three-dimension swelling pressures-time curves
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Table 3 Swelling pressures of remolded expansive soil
K TR

0 200 400 600

/9 @ Cmﬂ) Py/kPa Py/kPa P7/kPa Ry
1.50 - - - -
1.60 36.875 32.500 48.125 0.721
o84 1.65 49.375 54.375 66.875 0.776
1.70 80.625 77.500 87.500 0.904
1.50 26.875 20.000 33.750 0.694
1.60 30.000 35.625 43.125 0.761
1260 1.65 42.500 41.250 53.125 0.788
1.70 63.750 58.750 70.625 0.867
1.50 17.500 13.125 25.625 0.598
1.60 23.750 20.000 31.875 0.686
1623 1.65 34.375 36.250 43.750 0.807
1.70 43.750 43.125 49.375 0.880
1.50 5.625 7.500 12.500 0.525
1.60 11.250 9.375 17.500 0.589
20.20
1.65 18.125 16.875 26.250 0.667
1.70 25.625 18.750 33.125 0.670
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Fig.6 Curves of Ry with p, under that w is constant
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Table 4 Vertical strain rate-expansion force attenuations

sk TEE BRNAE  PyEEIR PyEE PRI
/% (g+cm ) /% /% /% /%
0.125 17.86 15.69 32.89

1.60 0.375 28.57 29.41 50.00

1.875 39.29 49.02 63.16

0.125 16.46 20.69 37.38

9.84 1.65 0.375 31.65 31.03 45.79
1.875 4430 45.98 55.14

0.125 13.18 20.97 3143

1.70 0.375 26.36 29.03 42.14

1.875 41.86 37.10 52.86
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Fig.9 Lateral swelling pressure-lateral strain curves
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Table 5 Lateral strain rate-expansion force attenuation

sk TEE i 32 Py %I Py 20,
%% (g cm ) R/% H/% H/%
0.25 38.46 41.18

1.60 0.50 53.85 52.94

1.00 84.62 70.59

0.25 40.00 37.84

9.84 1.65 0.50 71.43 83.78
1.00 88.57 91.89

0.25 45.28 43.64

1.70 0.50 75.47 7091

1.00 92.45 80.00
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