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Experimental study on unconsolidated mechanical properties of soft clay under
freeze-thaw cycles with confining pressure

LANG Ruiqing" %7, PEI Luxi', SUN Ligiang*, FENG Shouzong’
(1. School of Civil Engineering, Tianjin Chengjian University, Tianjin 300384, China; 2. College of Civil and Transportation Engineering,

Hohai University, Nanjing City, Jiangsu Province 300401, China; 3. Key Laboratory of Soft Soil Engineering Character and Engineering
Environment of Tianjin, Tianjin Chengjian University, Tianjin 300384, China; 4. School of Civil Engineering, Tianjin University, Tianjin
300072, China; 5. School of Civil and Architectural Engineering, Chuzhou University, Anhui 239001)

Abstract: The artificial freezing method and the soil in seasonally frozen soil areas usually undergo freeze-thaw cycles under a
certain confining pressure. Affected by the freeze-thaw confining pressure and undrained conditions, the residual excess pore
pressure of the melted soil results in that the soil is not in a fully consolidated state. Therefore, conducting researches on the
undrained mechanical properties of soil under this condition is of great engineering and scientific significance. In this study, the
undrained triaxial shear tests and microscopic scanning tests on the remolded muddy clay after freeze-thaw cycles using the
self-developed temperature controlled triaxial apparatus are conducted. The effects of freeze-thaw confine pressure, the
freeze-thaw cycles and freezing temperature on the mechanical properties of post-freezing and thawing silty clay are analyzed.
Compared with that without no confining pressure, the number of flocculation structures and pores in the soil increases after
freeze-thaw under confining pressure, thus the weaking effects of freeze-thaw cycles on the strength and modulus of soil are
accelerated. As the freezing temperature decreases and the number of freeze-thaw cycles increases, the weakening effects of

muddy clay become more obvious.
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Tablel Physical and mechanical parameters of saturated soft clay

RARESE/ BB FER  ORSREA BUIR WREKER MR 5 R L VIAFLER  R4ERE
(kN-m?) (kN-m?) (kN-m?) /% #r, w, /% G, (m's 1) Lt e, E,_,/MPa
17.80 17.80 12.06 48.0 23.7 46.5 2.73 3.0X10° 1.22 3.6

AHEIK I3 R 7 BAT SN E -

Hl, CARZE BN T T ORI .
VRl B2 OOV R 30 AR T 2R I R, RS T
ZHAEERRCR . (H ERHE AR &R Rl A
S IR . Dk, SkEBTETIT R T s O
AR S AHK =BT UG, 0 R B AR R
Rl e SR A — ML, BRI M il 20k L
HAHK 2R s . BRIk, TR fLE T
AEAHIK I AL RERIBT FEIE A FHRN o

FT b, ARG [ 2 SO R R Rl R
JS2 I BRARAX, SR R TV M b DX ARG oty LR R R S R 2
S GRS T AHOK SR RRITTIC, 0 T VR
s R i PR i BO8T H 77 “2 Rp PEA S L 45 4
FISAMA o SR T VAl VR R ER - B i S0 5 VAN 7K
RS %

1 RIEHR
1.1 RWEE

GDS W15 AR R = L RN
FANRIG IS B RGA L (B 1. 2R Lk
WIAE A ERAAEMNE, BN AR
SEIL-40°C ~160°C Y 4 ¥R 45 A b Ak 72 b Bl e A e
P, 772 N B AR SR s S e I AR

EhE

N s
gt \ HA AR
‘ : | /

R R %
R

1 IRIERN NEREN
Fig. 1 Temperature controlled triaxial apparatus

1.2 AR TR

BRG] B R i . PRI R Y 5
P, SR I AT 06 R BOIR T SR AT R A
FFBCH R K 48% K A, X 53R T e M
WPUEL 14 d, LRWE 23R IR 1 FoR. A4k
RN A 38 mmX 76 mm [ FRE E AT B 1
o

1.3 BB ERIRE
LT o, SR T. LR
VIR o, « ARARUCE n 0L 4R TS5 PR
AR 7SI 2 R
F=2 AWHR

Table 2 Test programs

T 7/°C o, . /kPa i/ n

5 R ) kPa
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Fig. 2 Variation of pore pressure and temperature during tests
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Fig. 6 Shear test results of soil under different freezing temperatures
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Fig. 9 Shear test results under different freeze-thaw cycles
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