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Influences of confining pressure and shear rate on stress characteristics of
triaxial drainage tests on calcareous sand
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(Tianjin Research Institute for Water Transport Engineering, Ministry of Transport, Tianjin 300456, China)
Abstract: The triaxial consolidation drainage tests with different shear rates are carried out to study the shear stress
characteristics of the calcareous sand in Xisha Islands, Sansha City, Hainan Province of China. The test results show that the
larger the confining pressure is, the later the peak value of the deviator stress appears, and the faster the shear rate of the same
confining pressure is, the larger the peak value of the stress is, the faster the stress drop is, the larger the stress drop ratio is, the
shear rate has a certain effect on the peak value of the stress and the residual shear strength, and the lower the confining
pressure is, the greater the impact of the shear rate on the peak value of the deviator stress. The smaller the confining pressure,
the larger the deviator stress ratio, and the larger the shear rate of the same confining pressure, the faster the deviator stress ratio
increases. When the shear rate is lower than a certain rate, the change of the deviator stress ratio is not affected by the shear rate.
Under the same confining pressure, because the confining pressure and pore pressure remain unchanged during drainage shear,
the relationship between the deviatoric stress and the average effective stress is a straight line with slope of 3, and the trend of
failure line is the same at different shear rates. The larger the shear rate is, the larger the failure-line angle is, but the difference
is not large. The failure line is a straight line with slope of 1.75, and the internal friction angle of the calcareous sand is 42°. The
average effective stress increases first and then decreases during the shearing process, which shows a change process from shear
shrinkage to dilatancy. The pore ratio decreases under similar rates at different shear rates at the shrinking stage. The shearing rate

has a greater influence on the pore ratio at the dilatancy stage. The larger the shear rate is, the larger the change of the pore ratio is.
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Table 1 Grain-size ranges of sample

it/ 1.45~ 1~ 0.71~ 0.5~ 0.355~
mm 2 1.45 1 0.71 0.5
B4 /% 7 25 25 12 7
N 0.25~ 0.18~ 0.125~ 0.075~
M- /x
RE/mm Yo 025 048 0.125
B4 /% 5 45 4.5 10
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Table 2 Basic physical parameters of sample

Gs Emax emin  Deo/mm D3o/mm D1¢/mm
2.80 0.58 1.07 0.9 0.49 0.125
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Fig. 4 Test instruments

1.3 RWHR
RIE T EANER 3 BRI Eh — i ] 25 HE K5

AFEFHXT SN 70%, A RUFIE N 300, 600 kPas
BIY) R AR R 5058 0.15%, 0.035%, 0.0045%/min,
WEFLAS A CE AN R . AR BY T 2R (1 B 757484k
Ferk. WFEEA N 50 mm, &% 100 mm.

#=3 REWHR

Table 3 Test schemes

MG BESZEE Dy HREE/KPa BT RIASH /(% min 1)
0.70 300, 600 0.0045, 0.035, 0.15

IR FHVEHIRE, K b s — e i
Y EFENRLE, RS R R S B A B 2
RIGHFIH COxv KKMAN . S B RIAR 45 B (1 7 ¥
SPAREBEAT WA, S mrialAE A B . 1 S DO IR
ez COz MFETIRHEH, I8N 2 h,
eI R B 3R N I S SRR KSR IR, MR
IR K, MRFETRHEK, EHKFERRE, B
824 2 h, iR E B E) COso B 51T RE 7
AN, IR AR, BRI KT 95%.
R RIAT AR 45, Sert IR IFLRR K E /148, H
Uﬂ@mﬁﬁﬁ% A R B P R REE

BT DI RIAT =S HE KRS, Fla A A 2 20%1R
E’tﬁ{?ﬂ:o

2 FERD
2.1 BEESTEVNERIRN IR

AN TRV L T A B DD R ) i L7 AR T2, LI
5o (WA aB AR, BIUIATHIRA. 11 ETHECER,
HNAHEIE 5% A K AR S, IR R R AR
B 10% Fe A7 I 27 HH L, g R s T 2 A2 A 3
12% Fe AT IR 2 A7 A BLVEARL, B8 i 0 46 T B
vy B sl 7 3 WA AL HE L PR R

ANTR] R T B V)3 S B 1 5 i B AR ), AR
J97 77 A B BY DI R (W3 G R, By )R e
TIEAERR, B A7 T BB R ) R R ok, m A
BYLTI 55T B A7 (U KN SR AR B VIS — e 5
Me o ARG R T A [ BY 1730 26 A K A IR T U6 A 22 T oy
1%, HARAKE KL 77 B9 1) 56 e yak /N B 0 Rk
RABMHEHIY), FHEE 0.035%, 0.0045%/min
mﬁfﬁﬁﬁﬁ%FﬂA$Wﬁﬁﬁﬁ R A

IF) BY D13 R A KA ST WA 22 LA 4%, nT DL

N B N B VA RN B K . 1K S A AR RS
M RN, AU AN [F B A7 R AR AR AERDIEAT S
FREGUIIE 200, RATEARR ) FROMBTEY 50 % 587
PIRRIEAT S, mBE TR, WrPTsy R 8y ) E
JEE 3 KT k)~

4000 & 11 F:300 kPa 3 %£0.15%/min

—o— [H 300 kPa 3 %40.035%/min
3500 -—a— [ H: 300 kPa 3 %£0.0045%/min
—— [ 600 kPa %80.15%/min
3000 |—— B [E600 kPa 3 %£0.035%/min
—« [EIE600 kPa 3 #£0.0045%/min

0 5 1I0 1I5 2|0
REZE/%
5 NF-R%E

Fig. 5 Stress-strain curves
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Fig. 8 Porosity-average effective stress curves
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