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Evolution of micro-structure and macro-structural property of loess
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Abstract: As a kind of under-compacted structural soil, the loess is easily damaged by consolidation, shear and Immersion,
which makes the mechanical properties change with the evolution of soil structure. From the point of view of observing the
evolution of loess micro-structure, the initial structures of natural, remolded and saturated loesses, the triaxial consolidation
completed structure with different confining pressure and the triaxial shear failure structure are tested by the micron CT tests.
The mechanical behavior of the deformation of the soil skeleton is explained from the perspective of soil structure. The main
results include: (1) The saturation and disturbance remodeling change the soil-particle-bound water film, eliminate the
distribution of large pores in soil skeleton, and homogenize the distribution of soil pores. (2) Under the same confining
pressure conditions, the macropores tend to decrease with the development of the consolidation shear deformation of soil
samples. When the consolidation of undisturbed soil is completed, there are still obvious large cracks, and when the shear
failure occurs, the soil produces obvious shear shrinkage deformation, and the distribution of large holes in the soil skeleton is
significantly reduced. (3) Compared with the undisturbed soil, the remolded soil has more uniform distribution of skeleton,
and its macropores are basically closed when shearing. The saturation and consolidation shear can make the macropores
disappear completely. (4) By controlling the loading and unloading with different strain levels, it is revealed that the structural
degree of soil structure decreases with the increase of the comprehensive plastic strain, and the strength of soil also decreases.
Key words: micro-structure; micro CT test; structural properties; deformation and strength characteristics; comprehensive
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Fig.3  Micro-structure of undisturbed, remolded and saturated soils

3 BER.EBEE ENTEESSEYIHER
REH ST
3.1 Bk ELS SRR S ST L
JEUAR 20 A N 2 A R S B ROk
FIGERIRG ACT IS BN I 4 F R, B X R % +
AL BB ABL I 4 A | v e 1K R 2 R i
T A2 T 43 A e/ INFLIE € X e i 5 B
o, £ TRASR B, £ LM NFL IR B B %
FEWN , F RAS B , S5 P 0N AL B I
(03 /ISR AP - TR B , 4 OB R A, R
R CT 13 1R 22 4 o e 31 3 1 AL Bt 2
B A 22, T 00 DR 5 24 g 1 R 4 M L



AT 1

AP, S B A R A S A A A A 67

B o A L B i 3 A e B A /N e s DX, 16
WIIZ 2R L B R 30 o 3008 5 3840 S0 B 3 A 8 i
BRI AL D3R, 156 I I S Sl B - A, L
300 kPa fEF T @145 )5 , A0 DX IRAR 2 i KL BRI 24 B
B S8/ 0 , HALBR AR B 54k e R LR A i B
RN AL . RV 300 kPa 7EHIMELLRE
IR EEBUR 45 28 KALBR, 25 58 U5, & 55 U
ASFE R A R , B VIV P VR e 445 250 i 48 v LB,
MAHR B CT 448 P v ] D L st fn 24 Bt 2 A6 /s
SYUIEIRET | LR S50 rh RALBR RN B i i %, +
FREE I S AR 2 s A R AR T THBR T 5543 KAL
PR RN LB s B B9 VIR T 35 45 A8k Jig | + 254 IX
WA, I Y, [ 45 5 B D) A 4 i A5
BWTOR A S5 BTG, T E AR g IA T E +
2R T ST 0 AR ) FL BRI AL B

(a) WIIRGH (b) EB&aEH

(©) BYYIRBR G

B4 FEART#1E EE 300 kPa B4 5 R E 45 s 1A iR
TEHTH
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saturated soils( consolidation confining pressure of 100 kPa)
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