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Abstract: The microstructure of soil has a great influence on the macroscopic mechanical properties. Therefore, to study the
relationship between the macroscopic mechanical properties and the microstructure evolution of soil under the cyclic loading, a
miniature dynamic triaxial apparatus is developed, which is suitable for industrial micro CT (computerized tomography)
scanning. The apparatus is mainly composed of the acquisition control system, loading device system, and air-liquid converter.
It has the advantages of small volume, miniaturization of the specimen (diameter x height=10 mmx>20 mm), convenient to
operate, strong compatibility, and the specimen can be rotating-scanned without refitting the existing CT equipment. By using
the miniature dynamic triaxial apparatus and conventional dynamic triaxial apparatus, a series of unconsolidated-undrained
triaxial tests on Toyoura sand under cyclic loading and different confining pressures (50, 100, 200 and 300 kPa) are carried out,
and the initial dynamic elastic modulus (Eo), dynamic shear modulus (Ga) and damping ratio ( A ) are comparatively analyzed.
The results show that the experimental curves of the initial dynamic elastic modulus (o), dynamic shear modulus (Ga) and
damping ratio ( A ) exhibit a similar evolution. The difference of experimental data is small, thus, the reliability of the miniature
dynamic triaxial apparatus is verified.
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Fig. 1 Main components of miniature dynamic triaxial apparatus
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Fig. 3 Schematic of miniature dynamic triaxial apparatus
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Table 1 Physical parameters of Toyoura sand

e RAERT CFEgRiRE RS BRI N TLER
ng Gs Dso/mm /z%\i,ﬁ Cu H: €max H: €min

FiEw 2.65 0.2 1.32 0.977 0.597

ARUARGS: () F I T FEE AN FE D=50% 1)
A NHET, ARMEAS[F 3 = HR R RN s =
HARFER ST B X =10 mmX 20 mm; & F5h =l
RSP BHARX E=39.1 mmX 80 mm), Fc & AH [F 25 &
(1.483 g/em® WAHE, WE 5 Fis.

-
ape
\ P
- A
d b

(a) BBZ =0 AR (b) FRB) =R
E 5 WESENN=MGIE
Fig. 5 Miniature and conventional dynamic triaxial specimens
2.2 REAR

IR IR ARE S A R R G, i A



HF 1

WL, S 8T R CT SR s = ont il 5 1sla Kk 217

R ER ) = S ACHEAT S 0.2 Hz R4 A 2 S AN ] B
& (50, 100, 200, 300 kPa) 2&f R AN [ 45 A K

*3 HEYIRESHHNT

Table 3 Dynamic shear modulus and dynamic shear strains
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Fig. 6 Relationship between dynamic shear modulus and

dynamic shear strains
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Table 4 Initial dynamic elastic moduli
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Table 5 Damping ratios under different confining pressures
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