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Fig. 1 Grain size distribution curve of tested soil
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Table 2 Periodical temperature boundary controlling

parameters at the top of soil samples

R SEEREEC RERI/C FRRUE /M
AR 8 16 4

5% 4 YIS, aURF Rl AL B T A 3 BE O 16. 5 mm, Z S AE
B YR il e R P TR P A AR R AL 5 A
BB AR RS 1 R URR R T, Rl
BT Y R D 30 mm, A 2 KRRl IR E A
PR , B gy RS far 20 R iR AL e T Y
o] N R SRR TIAT AT . W ikl LA
AR 2 T e R A T P 240 B 5 VR R AR 3
YR HERTTANTR o 3ok HLAS 2L I A4 2 S By 1100 7L

PR3 XU 188 ) AR I 7= A 2 MR, 0RE T 30 mm JiE
Bl P T, ST 6 HL25 T RE 0~77 mm = 5
] PR ik B e 1) P 22 Ak
2.2 AEERTE

K7 25 1 7 R B D R4 T R R 91 IR T
%5 P R 38 [ AR T Bl () 9 A8 At B . KB T
DU, =i far 288 T 0RR 188 ) AR R 38 3 Bk 1T
R AR K Rl f A D S (AT R B AN ], L
RRIA - (DFETCAr AT il B Rk R il o 72
HEE T U R TR R B AR R I iR,
Wi Fsf (1) 222 e M3 in s # , 78 B R R A P Ak
FEU [ AR ) 2 e T 43Ry 4 B B, BRRlEE T 0T U0
FE ARG AR KRR A s () FERMT 8/ E T ik
FEUE ] AR TR e PGB N 5 2 W TRE . fERR
Pt A R RS ) AR R 2 S Bk, BVEL AL BT TR
IRESHIAEXT RS . AR TR AT iR
AAE A R, A TC R IR AR Y KA (3) 7 Bl ff 2K
YERTR , B UR R ot 7 rp i 188 ) AR T2 kR ml 43y
AlAL TR RN VRS R K 2 1~ B Bt , 5 iy 206 LG, Bl Ar
HAEH TR RIK R, 7300 X et 2 81,
6 WU LG BRI, iRE fie 2 038 ) AR I 1« sl fr 20>
Tf B> TCfar 48, WP IR T 20 1. 60 g - em™ B, A
¢ ) i 2R T A 43 0 R JC AT 4K 2. 7 mm i 7 2K
10. 5 mm . 3 2% 12. 2 mm, #t . 3hfof 2807 R ke
AR o MR TOAT A N R 3. 9% 4. 545

SRy T 2 B i A R e R v A T
AT AR A RAAE , B 8 25 T A UK A F A1 A 3 e v
WA RUTAR T . T LUE L fE R 8 ER T ik
B Rl AR T Bl A R R 2 U0 B0 35 i A A K
e LA AT R Al DT AR P Bl A R G PR K
BB MBI R S 1R R Rl R R il
UUASTY & J i, B 5 iR il DO AR T S R BT R
K, 28 3~4 DR AlE R 2 R e, 1ORE AT A28 T8 34
TR, Halfar 4 /E N R A sl T AR T KT
MIEAEF T . WRIs T2 B8 1. 60 g-em™ialH:, T8
B AE T 55 1R R il 78 v Y Al T AR T 240 R
0. 8 mm, Z Ji5 Fifi 45 V4 LA PR U B0 14, B IR R
AR AT IE B RS E R 0. 7 mm, 7E A7 2k
YERT 88 1R Rl R P A RS TE 8 5. 7 mm,
2 J Bl VR RGP OB BE N B UK R e R e
Bl T AS B W R 2 7E 0. 5 mm, H i 3 YRR Rl 72
TS TE o5 AR TR 83% . TESh T8/ T, 46
IR GRS R o R DTAS TE R 6. 2 mm, Z 5 B2 R



188 7K JIl R + 43 %

0 4 8 12 16 20 24 0 4 8 12 16 20 24
fiffal/h fif i/
(a) T4 (b) £

0 4 8 2 16 20 24
fifli)/h
(OFI2CE
K6 Al T e R IR 2 A

Fig. 6 Variations of the temperatures in soil samples under different loads : unload (a), static load (b), dynamic load (c)
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Experimental study of thaw-settlement process of frozen soil
under different load conditions

HUANG Yongting'?, MA Wei'?, HE Pengfei'*’, LI Xiaolin"*"*

(1. State Key Laboratory of Frozen Soil Engineering , Northwest Institute of Eco-Environment and Resources, Chinese Academy of
Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. School of
Science, Lanzhou University of Technology, Lanzhou 730050, China; 4. College of Civil Engineering
and Architecture, Jiaxing University, Jiaxing 314001, Zhejiang , China)

Abstract: Thaw settlement is one of the key factors those could affect the construction and safety of projects in
permafrost areas. Through experimental tests, thawing settlement tests of the frozen saturated soil samples with
the initial temperature of —1 C under unload, static and dynamic loads are carried out for two soil samples of
Qinghai-Tibet silty clay with different initial dry densities at periodical temperature boundary conditions with si-
nusoidal fluctuations between -8 C and 24 “C. and the variation of temperature, vertical deformation and pore
water pressure in soil samples under different loads are investigated. The results show that the temperature re-
sponse processes in the soil samples vary significantly under different loads when the temperature boundary con-
ditions are same, reflecting the effect of load on the thawing rate of frozen soil. The vertical deformation of the
soil samples under unload shows a linear development trend, and the thaw settlement changes little during each
freezing-thawing process. However, the vertical deformation of the soil samples tends to increase rapidly and
then stabilize gradually under the static and dynamic loads, and the thaw settlement deformation mainly occurs
in the first 3~4 freeze-thaw cycle process. At the end of the test, the final vertical deformation of the soil sam-
ples under the static and dynamic loads is greatly larger than that under the unload, and the final vertical deforma-
tion is larger when the initial dry density is smaller. The changing amplitude of pore water pressure in the soil
samples under the dynamic load is significantly larger than that under the static load, and during the first three
freeze-thaw cycles, the pore water pressure dissipation value under the dynamic load is larger than that under the
static load, and then the difference in pore water pressure gradually decreases with increasing freeze-thaw cy-
cles. The thaw settlement deformation of the soil samples is closely related to the temperature change, pore wa-
ter pressure accumulation and dissipation process. The test results could provide a basis for the theoretical study
of thaw consolidation under complex boundary conditions and the prediction of thaw settlement deformation of
foundation soil in engineering practice.

Key words: thawing rate; deformation; pore water pressure; freeze-thaw cycles; different loads
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