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Experimental study of mechanical properties of dredger fill under different
unloading rates and stress paths
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Abstract: The undrained unloading tests of isotropic consolidation on soft dredger fill of Tianjin Binhai are performed using the
stress-path triaxial apparatus to determine the effects of different unloading stress paths and unloading rates on stress-strain
relationship, pore pressure variation and failure strength characteristics. Some findings are as follows. The stress-strain curves under
each unloading path are approximately hyperbolic curves. Under the unloading stress path of UUo.o(radial unloading, axial not
unloading), the deformation of samples exhibits axial compression, and the curves of pore pressure have sharp yield points. On the
contrary, the deformation of samples under the path of UUzo(both axial and radial unloading), UUx(axial unloading, radial not
unloading) and UL o(axial unloading, radial loading) show axial tension. In this way, the pore pressure increases with the increase of
strain, and finally the growth rate of the pore pressure slows down and tends to increase steadily. Under the same stress paths, the
larger the unloading rate, the slower the development of the pore pressure in the initial stage of unloading and the greater the peak
pore pressure. The stress-strain curves at unloading rate of 0.1, 0.2 and 0.3 kPa/min are found that the initial tangent modulus is
greatly affected by unloading rate under unloading compression paths, while it is not influenced under the tensile paths. The value of
unloading failure strength is the maximum under the UL path, the minimum in the UU2,0 path, and centered in the UU path. Under
the same unloading path, the failure strength increases with the increase of the unloading rate. According to the normalization of
stress-strain curves, the formulas, which considers the influence of unloading rates and unloading stress paths, are developed to
estimate the initial tangent modulus and the unloading failure intensity.

Keywords: soft dredger fill; unloading stress path; unloading rate; stress-strain; initial unloading modulus; unloading failure strength

Behs E Y 2019-11-25 &I H#: 2020-04-20

HEUH: FHRARBFEEEIE (No.51978440); KFEMAHLIHIBIH (No.19JCZDIC39700, No.2016CJO1).

The work was supported by the National Natural Science Foundation of China (51978440) and Tianjin Science and Technology Project (19JCZDJC39700,
2016CJO1).

HAEFEAN BER, B, 1971 54, M, Bo2, MEAS, WERE R R LA AT 7 . E-mail: tulilab@163.com



2892 F eI

b 2020 4

1 5 =

FEGUIFA2 2 5 TR o SR [ TR 2 S0 i A
FGUF P2 RE R, A ARTE SR AN [ R S A A% B )
PR R IR B [F — B PIRASK, RILHAFE 1 F12
PR, KT X R 2 2, B A
YRR EARAE, DAVAYR . TRAVR R AL A+
JERER, B P R I B TR R T
&, FIRRTE TR A WA+ M I E AT LRk Bt
MR A ER AR, T ) 24 M 52 e T
T2 R R o0 2, DR 0 B i Ak
AR D T ORI 9

H VR 2 25385 AN [F) 1 BE XS L AR IR ES R Y
IR AT T IR 78 X R AT, RIS T —
SO o X2 PR W T IR AE o X B
H BT (0 N ) #8458 0 2ROT iR IR X3 X5 ik
i SR FH R A A% ORI R X 3 g kAT T —
RN P B ARIRYG, FF s T 5N R
BRI AR 7~ A8 L LA TR K G 5O
3 T = iy B A 05 A TR o TS [ 1 S A B AR
FEAEANFPE R AR AR T, FEHEAT T AN A A 2% A
NHEE E AR K R E AR, 53T
B 7 8 L % 0 B 20 B T ) K - SE0) g 98 A 44 A
R FEREVIRBIEEH N IE T, FLERD
HH S8 I PRAR e s s B A BT i o) EE 9 A+
HEAT— R B Ko 145 i 0 Bk I a8 i B9 1156,
BT T EI N AR T A AR R S
AR R BRI PR H TSZ30 AU = Hhit i
Xof RV AT T AN [ S Ao % A (AR U056
HIF T 0 [ SE A 3o R o AR BT 9 B i s PR S
TAHERKEEDOMR T ANE RS B AR S N AR
SRR, A AN ) S AR TR AR BB R e A

KIEFEFARIEE R, HAT RN IR bR FERIE KT
SN FEAR: SE IR AEN N R s v X JFOIR R
T REAT R AT ER ARG, A TN [ 20 4 U 15 )
LR KT infr a5 B At i, (AT
RGBT IR PR PRI A — B BAISEIRER 1R AT
DX rh 5 — AR J2 I EB R o 24 - 0 AT 642 R 1)
AT, ORI AR D2 0 A A5 5[] 45 ]
IEE . ARZ 2B OIRRT SR, AR 4
P55 A SE A IR ) N2 7 B AR 2 DT 5%

LR LTIk, FOMAE EIRT AR AR T R
Wyt EeaisE 2 SR, BERE5EEmRE S
S I A A F AORIE T H AR AR D, X REE IR -7
AN IR T 2R R 0 2 R I T A KR AR
B T AR B B AN R A B A 1 A
e HUAN [F] e 33 AR AT — R A S [ [ 45 2 AF T A
HEACHI 1R, DSBS #2 TR A AR 4 30 1o
TR IHZEL, R TEA R AT B AR 5 AN R 4y i
FAERIT RARRAR . AL S s E R, DU R
Wi - L 4 ) (AR P SR AR B ST 4

2 ke

2.1 RWEFERZE

R GR T IEM)JEE, MR8 E MG bs
EHIAR R ASE, — BN 3.0~8.0 m AZENT, ARk
PI0 FH  B ) R T [X 8 0o B T A R
W, ICEIRE TR 5~8 m. BT WIELE
SRR X B2 TR KEIN R E LR —,
DR M 90 1% = R EAS R 0 A 251 1 0 2 R A
—E RO o WRIE B AR EE SR R FR AR R 1
Fi7R, AT LG BT B s A B R A 1
Rk, B&SKERmE. LB R, SR, K46tk
AR, TREM R E.

R WIHEARYE S AR AR
Table 1 Basic physical and mechanical properties of soft dredger fill
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Fig.2 Schematic diagram of unloading stress paths
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Fig.3 Stress-strain curves of different unloading rates
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Fig.4 Stress-strain curves of UUo.o unloading path under different confining pressures and unloading rates
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Fig.12 Initial unloading modulus of different unloading stress paths
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