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Abstract; In order to explore the effect of dry-wet cycle and continuous soaking on the strength
and deformation of the remolded Paleo-clay, a large number of triaxial compression tests were
carried out systematically. Meanwhile, with the adoption of the mathematical statistics method, a
strength and deformation degradation model of remodeled Paleo-clay subjected to dry-wet cycle
and soaking was established. The results indicate that the cohesion decreases exponentially with
the increasing dry-wet cycles, the early degradation range is large, the degradation trend slows
down and gradually stabilizes. The crack develops from the periphery to the middle during the
dry-wet cycle, the crack length, width and amount all increased, fracture development is one of
the root causes of strength degradation, the shear strength decreases significantly with increasing
dry-wet cycles, and the sample exhibits a strain hardening phenomenon. In addition, the cohesion
degrades exponentially with increasing soaking time, as well, and the early degradation is
obvious. The most significant degradation of peak strength occurs after soaking for 1 or 2 days.
The proximal deformation is less pronounced due to the end effect, the lateral deformation is
concentrated at a distance of 40 ~50mm from the top, and the lateral deformation increases with
dry-wet cycles and soaking time. The degradation effect of dry-wet cycle on soil strength and
deformation is obviously stronger than that of soaking effect.
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Table 1 Basic physical and mechanical
parameters of Paleo-clay
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Fig. 5 Relational fit curve of n,, and n

Ji R i e v A A U R — A
[5NS4, LB S5 S 1, %k AR Z by i
IR, WA AR SE BN s R L A P R P A B
BRI FEIE, AT ORL B R 45 P AR 2 ik [l
UKL 18] B BE 82 10 I | SRR PR ROk K, (8
BRI E WG, R E TG S 8
BRI G, BN, B R A X A PR S
(E 89 N BUIE £ Wy a7 VTSN o B S o
LR NCIEE IR AR
2.1.3  EEATEAFE

ik — LRI T MR RS 2 b 45k Y B
My , X8 Je B IR T EA T R IT , #8/
AR ] AR A2 IR AR R A A S e L. F
R AR 1) A2 T 52 TR IR 0. 25

SRR A RO S 38 e e B A, 94 8
45 HASTE AR (1El6) i e ) A2 B Bl T 107 34



%5 RYPFEF: TRAREHEREOT L LREL THHR T 653
45 24d ¢ 42, 4kPa, @ 8. 8°; Fh R I FIR ML [H] ¢

10 20 30 40 50 60
B B3R TR 3/mm
—=— 1}R100kPa —— 1¥X200kPa ——2yX100kPa
+-2K200kPa —+— 5/K100kPa —+ 5{k200 kPa
——5%k300kPa —— 7¥X100kPa —— 7¥k200 kPa
—— 10K100 kPa —— 107K200 kPa—— 107k300 kPa

E6 ARTEFERREAEEDTHAE
Fig. 6 Lateral deformation law of samples with
different dry-wet cycles

YBT3 K B R e 39 R . st
AR, A A DA R i 1R R T ]
LA S 2t R R U N FLB T 5, LB
. $ERE S AR, 2K o SRS SRR K
K, R EOARERBUE R, B2 TR 4 e
FLBE i R AURL R R 45 ), Bl &2 R 4 J5

PR AR
2.2 BROMEANEHIEESTEEIN
2.2.1 REHNAERR

FET =g 45 R 2 AN ] B 45 T AN ]
R R T A 2 (B 7)) AR g 4
AT =AN LR I 7 g AR 26 A8 Ak a3 5 R
AL BRI 7 ATBR A B R 1 d Ry
5t B TR R R, LR O IR 0 2 d, B IR L () 2
O R PR T ek /). VR 94 R 2 3 Pl O AR AR
A vy 10 728 S A A U3 I A 352 9 o A v X
¥4 — R B VE 12 A ] B K 45 f A
Wi Rt B bR AT PR s T K R I
FEZERY | 5 KR T2 45 vk B AT, 55 A FL e 25
YEH. ARXT T TG IR E T, 25 (b 38T A A A,
(R LA T XA 5 B2 %) 45 e R 8 R 3k B /)N
X T T A B0 B0 L AR o IR ARG
g, S A B R R S AR e IR AR
AR W] A RS S5 VR, A5 B 1k
i 2 AT
2.2.2  BUTSRIETEbR

G = R4, 28 R O0d ¢
87.2 kPa,p }8.5°;12il 1d c N 77.8 kPa,p N
8.2°;72¥2d c N 64.2kPa,p 8.3°;1ZMl4d ¢
41 55. 4 kPa,@ 4 9.3°;%21 7 d ¢ 5 49.3 kPa, ¢
99.2°:;3241 10 d ¢ h 46.6 kPa, @ 5 9. 1°; =il

AR 2 T EEEE A S2 S M AN R B dE R
GE A5G LAY 5 E S R IR I I R 2 5
FHURK(E 8) , fam Hag AL, IRt H 4 1k
P

300

EN F12E/kPa

——E2H24d

6 8 10 12 14
RiZFel%
7 200 kPa 7[5 i A i8] Rz 3 Rz 22 B 25 [

Fig. 7 Stress-strain curves of different soaking time

under confining pressure 200 kPa

0 2 4

1.0
1,=0.495+0.51 x ™" R’=0.988 2
0.8}
=
0.6
]
[ ]
0.4 . .
0 6 18 24

12
BHamfEle/d
B8 FEBRH n fERIEREt THUXRE

Fig. 8 Relationship between attenuation
coefficient n, and soaking time

WAL R o, SIRIAA] ¢ R,
c,=m,%xcy=(0.495+0.51 xe ") xc,,

R>=0.988 2. (3)
K. e MR WHE], d; ¢, kPa; ¢, kPa. R® =
0. 988 21Jd I H: ] DLAR &g b 2 W A SCAF 9% 1 2 2
+ ¢ B HIRTE] ¢ A5 AR, £5 BT, B A+
c BER AT ] 3 AR HoE S o 1R 1 d =
VBRI i K, I 5 9 1 s ) ) 38 1 288 58 0 U
JER B RRAR, Bk TR RIS, KR
T, BEEE e BEREAR, T 00 e 45 W s e, 55 A e
S5VER SRR MY I et RS oK BERK , iR £
PSR T (A5 25 2R k. W=t B b g+
W ARFRIEIK & KGR R NI IR ik
PR AR | I 45 vk B AR A FR AR Ak B
K IRFELE R Z i i R, R 1 d R



654

AKX FFR(ARFFIR)

%41 %

JraEvlae . BEE R A PR T A R E R T 55
FHER I FRACIR B TR e .
2.2.3  HEmARRHIE

GE T g0 4 2 A 1) AR B 592 U s [R]
TR (K 9) , vl B g A iR IR 1 A )
ARG A ) AR T B O S R BB Ak B4
TRE P i 1] AR T2 58 /0 | 76 43 )2 32 i b AR R T
B4 BH B RE T 3 40 ~ 50 mm A A (7] 25 A 1w
K, iRE EAZ BT VIR 2L 4/ | MY 20 IR ARG ER
YEFI MR UL, R ) AR TR /N, kA e
Uity 52 B EE AN AR, S 200 i AR TR /).
—=— 1 d 100 kPa——4 d 200 kPa
45 +—*—1d 200 kPa——4 d 300 kPa
—— 14300 kPa
44 |} —¥—2d 100 kPa
——2d 200 kPa

543.+2d300kpa
Q ——4.d100 kPa

10 20 30 40 50 60
B B TR/ mm

B9 H#METHERAMEXRMKE
Fig. 9 Relationship between lateral deformation
and soaking time

3 4k 7

1) BRI BT WA PR RO N £ 45
Rogml, 1,2 YO B HOR, 2 080E S A Wi 2%
BHTETRE , WEEE M IR E . TR
ARG | SRR e e R SR Ul ) AR B
Wt T IR R U3 O 2R Bt ey 0 A 1) v ]
PR BB S BN, 1,2 W RAE R
PR 5 RLLE AN 22648, RBR B 21X
FESR AL RIARAR N 2 —.

2) PSR HIRAREME ] 2 RS, H
SetUa g, R ARG IR oA i e, I 3
BT D 5K

3) FHIR I BETR VLI ) 60 5 5 i RO o
e R Se 0. 32 R i S K R
RIREE P v L SR B ARG

4) T 1) AR BT IR R UK IR Y I 1] £ 1
ISR KA B B 4 KA — 5 /.

S Xk

(1] SCAEIE, R, WHar i, 4. DU il X2 2 1 iy 22

(2]

[6]

(7]

(8]

(9]

[10]

(1]

S BOR B AERERTFE [ T]. o IR 4 A K F1 K v, 2006
(8):72 -74.

(Ai Chuan-jing, Tang Hui-ming, Luo Hong-ming, et al.
Research on the deformation parameter and bearing
performance of Paleo-clay in Qingshan area of Wuhan[J].
China Rural Water and Hydropower,2006(8) :72 -74.)
ZE0y . DU AR DG X 8 0 TR B R AT [ ] &
T.3EA,2004,18(3) ;55 - 56.

(Li Fang. The geological characteristic of old clay in Dongxi
Lake in Wuhan[J]. Soil Engineering and Foundation ,2004 ,
18(3) .55 -56.)

WSS X A B 45 TR 3R OB BT Ak 15 B K
ARG AR PR IR I 5T [ T]. A £ 1% ,2017,38(12) :3581 -
3589.

(Tu Yi-liang,Liu Xin-rong,Zhong Zu-liang,et al. Experimental
study on strength and deformation characteristics of silty clay
during wetting-drying cycles [ J]. Rock and Soil Mechanics,
2017,38(12) ;3581 —3589. )

AN, BT R TIREER T B i B R S 45
SREEIRIIITE[ 1], A 1017 2017 38(7) 11894 - 1902,1942.
(Yuan Zhi-hui, Ni Wan-kui, Tang Chun, et al. Experimental
study of structure strength and strength attenuation of loess
under wetting-drying cycle [ J]. Rock and Soil Mechanics,
2017,38(7) :1894 —1902,1942. )

RINF SR, KRG A i 250 T MK = i TR B K 4
AENY R AR AR [ 7], A £ TR 2 42,2006, 28 (11)
1936 - 1941.

(Yang He-ping, Zhang Rui, Zheng Jian-long. Variation of
deformation and strength of expansive soil during cyclic
wetting and drying under loading condition [ J]. Chinese
Journal of Geotechnical Engineering ,2006,28 (11):1936 -
1941.)

Aldaood A ,Bouasker M, Al-Mukhtar M . Impact of wetting-
drying cycles on the microstructure and mechanical properties
of lime-stabilized gypseous soils [ J]. Engineering Geology,
2014,174 .11 -21.

Chen R, Xu T, Lei W, et al. Impact of multiple drying-
wetting cycles on shear behaviour of an unsaturated
compacted clay [ J]. Environmental Earth Sciences,2018,77
(19) :683 —691.

B, NG A R A5 B K T AR PR
5[ J]. A+ 1% ,2009,30(12) 3797 - 3802.

( Lyu Hai-bo, Zeng Zhao-tian, Zhao Yan-lin, et al.
Experimental studies of strength of expansive soil in drying
and wetting cycle [ J]. Rock and Soil Mechanics, 2009, 30
(12) ;3797 -3802. )

SO H/ANE T IRAE PR A T 2 MK 2 M e i 46 T
L[] SH 15,2008 ,29 (sup 1) ;580 —582.

(Mu Xian-jie, Zhang Xiao-ping. Research on mechanical
properties of expansive soil under wetting-drying cycle[J].
Rock and Soil Mechanics,2008 ,29 (sup 1) ;580 —582. )
JEFLAR  RIEDL, R0t MK 1 TR B ik 4 S Bt fh iy
CT IKEAIIE[ ], & L35 ,2002(4) :417 - 422.

(Lu Zai-hua,Chen Zheng-han,Pu Yi-bin. A CT study on the
crack evolution of expansive soil during drying and wetting
cycles[J]. Rock and Soil Mechanics,2002(4) ;417 —422.)
TEBRIL, XS 286 0 MR8 A rb 2% T80 0 A 114 R (B A
[1]. &+ J1%,2004 ,25(sup 2) ;1 —6.

( Shen Zhu-jiang, Deng Gang. Numerical simulation of crack
evolution in clay during drying and wetting cycle[ J]. Rock
and Soil Mechanics 2004 ,25(sup 2) :1 -6.)



