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Development of dilatancy theory and constitutive model of sand
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Abstract: Traditional stress dilatancy theory had been extensively used in constitutive modeling, and its application to clay was
very successful. However it was found that this theory was not suitable for sand modeling due to the ignorance of internal state
variable of materials in the definition of dilatancy equation. This problem had been recognized by some researchers in recent
years, and some variables related to material state were combined into the dilatancy equation. The so called state-dependent

dilatancy theory was suggested and applied in sand modeling. In this paper, the description of sand state, the development of

dilatancy theory and constitutive modeling of sand behavior were introduced.
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Fig. 1 Consolidated undrained triaxial tests on Leighton-Buzzard

sand

o1 3 AHTE DA 11.5%, 46.3%F1
69.8%I1" Leighton-Buzzard % 118076 =4l [ 45 AN HE
IR T (RS0 45 B, SRR AW AR 8 5 1 #5500
kPa. IR ER (D, =69.8% ) 774 TR GR MY
Uili, FR ) - ARG REI N AR . Rz, FA
W (D, =11.5% ) BUII RN ) RAR - JC R RN ¥
PEWE), Mith#EW (D, =46.3%) MBIIKEEEN T

WPRIRARD 2 H) o B EH: B LR A PG T 3E
HIXf# 1% (D, sfLEL e .

B 2 4 AN HATHIFA & E (D, =37.9%) 1)
Toyoura 0+ IRFELE 5l [ 45 A HE K ZAF T 1850 &
SR SRR ORI LR E 458 7 pl 435129 100, 1000, 2000
FI13000 kPa. 4 p; =3000 kPa i, IXFEZRILNATS
MR, JUN ) - NAR R R R LSS . Y
py =100 kPa I, BUREZRILN ERPIRFTE, HN ) -
WVAR I R RTINS . WFFEER I, T HAT [ FE
BIERRS L, BYOIE A LRI FARD R REE, i mT e
TN BRI, W TICIIR A 25 1y, 3l X
PR RO IER S .

(¢=0.833, 1),=37.9% )

1500
£ 1000+
S
T Os00F
]
0 500 1000 1500 2000 2500 3000 3500
PikPa
(a)

(b)
[ 2 Toyoura ¥ A9 =5 E 45 A HEK IR 3

Fig. 2 Consolidated undrained triaxial tests on Leighton-Buzzard

sand on Toyoura sand
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Fig. 5 State variables of sand
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Fig. 8 Consolidated undrained triaxial compression tests and

simulation
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Fig. 9 Consolidated drained triaxial compression tests and

simulation
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simulation
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Fig. 13 Triaxial cylic loading tests and simulation
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