$36% 8 "= T B % Vol.36 No.8
2014 8 H Chinese Journal of Geotechnical Engineering Aug. 2014

DOI: 10.11779/CJGE201408005

Fh AT AE A 3a E Wk B ROV A ZE

ke AAEL F OB, BERDS
(1. PEBEERRICE T prE %5 TREZE N, Hid 5 430071;
2. Tt R TR TN S0 5, R 300381; 3. R A% AR TR, Kt 300381)

O il RS RNRSR L —, ERR RS BN S B AR S gk, L T T B 2 S R LB
h T ERTF A R R MR LR, JTRE THERKGA 500 d (MR, WLMIETTBS HHh3h )5 A R 3 W3 T I S R
PURRE S TINI), ATl o 5 0 e S Tl 5k B, R A o B LU A PP EVRS - e vk . R g
FERBE, AT AR R T ISR . 453K, WHTR L R A B0k, Pz /e 500 d 5 T4k
AR HIBNE 0 2.58 i, AEM0AR S SR FEA BB RBREE K 21.2%~23.5% 0 0T 1m RANE « SRES I PEMHbIE 1,
DRt sl R s B 3 2R 5 R 1) AR R EANT A o B A i A2 vp (¥ s P W 8 3 BRSO ) 5 | 0 5 1% ) AR B4
H 1357 B A G B I B R BT S8, X R 4 A FE NS, JLBR A AIR R, TS
MRS e G5 R FE A, 70— NI R I Al B %

KEEIE: Fibs AR, SR, BoWgik; ML

FESES: TU43 XRAFRIRAD: A NEHS: 1000 - 4548(2014)08 - 1407 - 07

EEE N kAefFaes2- ), B, Blm ki A, L, BEFRA, NFHE L TR I, E-mail

xwzhang@whrsm.ac.cn.

Microscopic mechanism of strength increase of clay during thixotropic process
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Abstract: The thixotropy is one of rheological properties, and it is the phenomenon that the strength decreases owing to
external force and then gradually increases with time after stopping disturbance. In order to explore the microscopic mechanism
of strength increase of clay during thixotropic process, the unconfined compressive strength and penetration resistance of
Zhanjiang clay after disturbance of 500 d are tested, the thixotropic strength evolution process is analyzed, and the thixotropic
rules are determined according to the thixotropic strength ratio. Furthermore, microstructural change at different standing time
is studied using the scanning electron microscope and mercury injection experiment. The results show that the thixotropic
characteristics of Zhanjiang clay are significant, and the strength after 500 d is 2.58 times that after the disturbance, but the
thixotropic increase strength only accounts for 21.2%~23.5% of the disturbance strength loss. Therefore, for the soils with high
sensitivity and strong structure engineering disasters can not be ignored because of strength loss caused by construction
disturbance. The thixotropic strength recovery is the result of the structural evolution from dispersion to flocculation through
attraction and repulsion between particles owing to change of force field. In this process, the microstructure is self-adapted and
pore distribution uniformly develops, and in a certain period of time the thixotropic phenomenon occurs.
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Table 1 Physical properties and thixotropic strength ratio of clay in different areas
WOREILI R SRR BEME WM FRLE R TESIE B ACH I RUE AR 5 B LA 4,
27| wi/%  we/% FEEU, ¥EEL (d<2um)/%  Ag  /(meq/100g) S, 10d 30d 100 d
Beauharnois  66.00 25.00 41.00 1.30 79.0 0.52 — 14.0 1.85 2.20 —
Shell haven A 97.00 32.00 65.00 0.84 51.0 1.27 31.00 7.6 1.70 1.83 1.90
London 73.00 25.00 48.00 — 50.0 0.96 17.00 — 1.19 1.41 1.67
Detroit I 51.00 25.00 26.00 0.84 65.0 0.40 — 4.8 1.09 1.25 1.47
Horten 29.00 16.00 13.00 1.20 38.0 0.35 18.00 19.0 1.34 1.43 1.48
bentonite  580.00 40.00 540.00 — 87.0 6.20 100.00 — 1.90 2.12 2.30
Illite clay 73.00 28.00 45.00 — 50.0 0.90 8.40 — 1.21 1.27 1.36
kaolin 64.00 38.00 26.00 — 78.0 0.33 3.80 — <1.05 <1.05 <1.05

T 64.26 32.25 32.01 0.56 39.2 0.82 20.44 7.0 1.19~1.24 1.43~1.56 2.00~2.23
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