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Table 1 Physical property indexes of ion-absorbed rare earth ore body

DensiE};/ Water content/% Void ratio Relative de.nsity of Liquid limit/% Plastic limit/% Plasticity index
(grem ™) soil particles
1.69 18.27 0.92 2.72 39.47 30.34 9.13
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Fig. 1 Cumulative curve of grain composition

NSRBI AATTIK bL 5 N T B ok Rt 2k, TR
TEN=H CD R . BRI N 1.69 g/em®, T FER
B EHIKENR 18.27%, W HELR 50 mm, &AL 100 mm.
K ROEABANERREEAT A, 2 JEAEANRA R
JE R AR REAT ] 25 0 REE 45 56 UG 34T B D),
BTN 0.012 mm/min. NE TR 4T, LU
R R 100 kPa JyBIHEAT L. AR5 24 H = 100 kPa
TRIBTUIEE, ATAEBIK L SN RS R, A
2 fizR, MRAL B RK LI BT dey/de,o

—sa— Effective confining pressure 100 kPa

Dilation rate

0.4 0.8 1.2 1.6
Stress ratio

B2 BIIKEL SRR AR

Fig. 2 Relationship between dilatancy ratio and stress ratio

MRAEE 2 W1, BEFE N RN, BYAK LE iz
o HISCRRAT R, B AR IR 2 2 I AR i A ) 4k
JIR AR R Sk &, FE I R R

S AR AR (1) S 1 T 36 N, A T Y Y
AR [ S 1 Ty 3 B KT K, MO P AR R AR 1 R
PR/, S B A I B AT O, BB K b TR
N,

N
n

—=— Volumetric strain
—e— Shear strain

S (V)] o
T T T

o
n

Plastic work increment/kPa

0.3 0.6 0.9 1.2 1.5
Stress ratio

B3 PR E SN IR &
Fig. 3 Relationship between plastic work increment and

stress ratio

1.2 fEIESHHERIBIRK S 12E A IR 118

1 T2 IE SRR R (R BY K 7 R0 /2 = 9 =4l CD
IR EEASRE 1 B I SRR R glp=M 4t 22
YRR T, RABIEBTNAS; 18 ¢=0 4, ik

PR NE, DU AR, (I R
P 1 TR - BT SoR, (B E S
B BT Ry

2 2
ﬁézM‘W )
de} 2n

X AR, n=qlps M NI TR BRI ST EE o



2530 B 8 W

PRI, S5 BT IR IR SRR R S S M A M R R 1959

RQH, HBNA g N MBS, BIKEEKTE, £
NEIGE, MR g KT MO, BRI TR, R
NEIHK . FHUEET L, S IE SRR 1) BT K 75 R RE 05 3
IR R Y AR

LA 24 F 100 kPa [ =% CD {56 £ s il
Ut G TE SIS AL (1) BY K 07 R %60 B 1 A Ak )5
. BB IESIM A BT 75 F2 T H 100 kPa 5
R R T BY MK LU BE R g LA A, A5G 2
WIRIRZE R, TS EIIK FE EE RnE 4 o,
Bl 4 w750, BIESIMFBR BT K A FE R L4 R 5 iR
GERAFLE B R, W I AR R 22 2 0
BE R LL R AR, il S Fros. BB S i, Y
RLJTEG/NT 0.5 I, PR FRIAFDOT i 22 48 RHE R 30%,
MM SHRT 0.5 B, R AR X R 2 L0 R 4
I 15%. B IESIMME AL B IK 7 R THE A5 R 51
gt BA—EL

6.0 =

45l '. = Test value
o Calculated value of modified
s = cambridge model
&30}
=
a

1.5¢

0 L

0.3 0.6 0.9 1.2 1.5
Stress ratio

Bl 4 FR0E K 100kPa [FIBTAK 77 R T H 45 R
Fig. 4 Calculation results of dilatancy equation at effective

confining pressure of 100 kPa

50

40t

30 -

20+

Absolute relative error/%

10+

0k

0.3 0.6 0.9 1.2 1.5
Stress ratio

Bl 5 XS R 2 4 XE B g b R A LA

Fig. 5 Relationship between absolute relative error and stress

ratio

BYIK 7 RS R AR AT R OGOk
KNI RRLAA L F1547 R B el [, &
E GBI 38 FH T 1 55 5] 45 A2 A 6] 45 285 1 1y o
PRI, H A RRRL R AR /N, kRN T 0.002
mm, fLESAAS, H—MAE LN A 2 A BORL i
W, AR R IR R A AT RE R A SRR e
WL, ARSI FLAR 43 A AR /N ) B B A
RIS TE SRR BT K 7 A2 v B4 R = ke
SERA BRI

T, ARSI A RN . SRR
R FE 43 A AN 7 925 3 A ™ A4 JURE 1) AR R
i, WK 2 fR. S RIERL S B 18.12%, 5
FEMZEBOR. WRIEHE, &R RS
FH C MR RE C ol 17.74 F10.77, R 14
AR R R R R ANE S, WO R LR A AN
5,

w2 HORORL AR

Table 2 Relative content of ore particles

Particle size/mm Content/%

>5 0.76

5-2 11.5

2-1 6.2

1-0.5 12.4
0.5-0.075 7.95
Silt 43.08
Clay 18.12
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Fig. 6 Accumulative curves of grain gradation
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Table 3 Constitutive model parameters of orebody
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Dilatancy behaviors and construction of
elastoplastic constitutive model of ion-absorbed rare earth orebody

HONG Ben-gen', HU Shi-1i?, LUO Si-hai®, WANG Yu-lin®, WANG Guan-shi’

(1. School of Resources and Environmental Engineering,

Jiangxi University of Science and Technology, Ganzhou 341000, China;

2. School of Architectural and Surveying& Mapping Engineering,

Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: The dilatancy behaviors of ion-absorbed rare earth ore body were analyzed by the increment of plastic

deformation work. On the basis of the dilatancy equation of the modified Cambridge model, the dilatancy equation

suitabled for ion-absorbed rare earth ore body was proposed, then a new elastoplastic constitutive model was proposed.

The results show the main conclusions are as follows: 1) The new dilatancy equation can well describe the relationship

between dilatancy ratio and stress ratio of ion-absorbed rare earth ore body; 2) The elastoplastic stiffness matrix of the

model under the general stress state is deduced, the model has made considerable fitting results for the triaxial CD test

results, and the triaxial constant p test and the triaxial decreased p test verify its effectiveness.

Key words: ion-absorbed rare earth ore body; dilatancy equation; elastoplastic constitutive model; triaxial test
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