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Abstract: By using the stress-controlled undrained dynamic triaxial cyclic shear tests, relationship between accumulative

energy dissipation of tailing soil and pore water pressure is investigated based on the critical factors, namely, cyclic stress ratio
and consolidation stress ratio. The test results indicate that, during the process of cyclic shear, the increase of pore water
pressure is closely related to the accumulative energy dissipation of plastic strain and viscous properties. A critical state, when

the cyclic stress ratio R, varies within the range of 0.205~0.238 and the consolidation stress ratio K varies in 1.0~1.3, occurs

cyclic loading.

between the pore water pressure and energy. Therefore, through nonlinear regression analysis, the energy model for pore water
stress ratio, and it can be adequately employed to demonstrate the variations of pore water pressure without considering the

pressure of saturated tailing soil is preliminarily established based on the cyclic stress ratio and the axial-radial consolidation
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uncertainty of cyclic loading number which can otherwise hinder the establishment of the model. In addition, the proposed

model may also be a valuable source of reference for predicting the development of pore water pressure of saturated soil under
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Fig. 1 Particle-size distribution curve of tailing soil
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Table 1 Schemes of cyclic triaxial tests

- N TEHRIILE LR
k o, /kPa R K.
TSI 55 0.138 1.0
TS2 60 0.150 1.0
TS3 69 0.173 1.0
TS4 82 0.205 1.0
TS5 95 0.238 1.0
TS6 109 0.273 1.0
TS7 109 0.273 1.2
TS8 109 0.273 1.3
TS9 109 0.273 1.5
TS10 109 0.273 1.7
TS11 109 0.273 2.0
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Fig. 2 Strain-time history curves under cyclic loading
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accumulative energy dissipation under different cyclic stress

ratios (K.=1.0)
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Fig. 5 Relationship curve of normalized plastic strain accumulative

energy dissipation and normalized viscous property accumulative

energy dissipation under different cyclic stress ratios (K.=1.0)
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Table 2 Fitting results of energy-pore water pressure model

Ve a R

TS1 0.61699 0.97549
TS2 0.72480 0.96675
TS3 4.47908 0.98487
TS4 4.90377 0.97430
TS5 5.34702 0.97490
TS8 5.35060 0.99355
TS9 4.30229 0.98775
TS10 5.47348 0.97711
TS11 4.66189 0.98229

MRS o SRMEER R, K 34T Hr{FH
O % a 5 - 1R S5 N A K, AEREA K. @
S a ST RIIIEE R, A SR A

AR, BAT R B RE, R AR

a=2168+13.353R, ; (10)
B, A KRB, SRR
a=-0.623+8.984R . (11)
5 £ 1

ISR R T R U TR IR R i
AT T AHOKIE BT IR RSB 7, % AR T 78
FRRE A EE Ll - A e [ 45 8 7 L A5 R R LUK
K5 RARGEBAEHOC RN, @A T )
LB 7y - e, BRILLR 5 mahit.

(D TEAHKIEA BT R5 B2 FIEH
W VER R, FURUK I I bt 5 M AR SR A e
EFEHON T RARE EFERCH .

(2) BPEEMESE AT, fER, =0.205~0.238
[ B AR LE G SRR R b, S B ARAL R K7 R
PR . MBI AR TR, FLBK g g
L2 PR R EFEBUNI R . KRR R A AR
T, LB/ K E 2 i R R B RO
MR IEF] 0273 W, AR LS5 5 IR .

(3) Hh - RIABFELGEZMFT, K 1E1~1.3
ARG FEE SR T, b AL Ky UK
PEHAR . K =12 W, R R R B sk R AL
BRAKE e e K I FRES . K.=1.3 I, FLIIK
JEF 3 £ 2 el T BB e B REUIT S

(4B 5T NS HU 575 JEAEIR BT H R - 42
Ia] [ 45 g L Re e, JF5I A L. B B ISFLE R R
IR, YIS T I3 — ALK E S 5 H—
R BEFEEC A A . B RUFLBRK IR SR
A, TN FUREK o KA . Forb A TR
BRI wlu, =1-e" ; B BAERBIA N u/u, =

=
H
=
H

(2/m)arcsin(W / W,)""* .

(5L 7 B FLISUK B ) e B 2400 5 2 A
B A A AT R, AT 2 K A v [ 465 152 ) BEAE 5%
YAK: fEA. B R BT, SRS SIEIFR )
FCHBA — IR BREUR AR, BB RN A%,
a=2.168+13.353R ; BA&!, a=-0.623+8.984R .
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