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Analysis of mechanical properties of sea sand with different

relative densities in the Beibu Gulf

WANG Jiaquan, ZHU Mengke, TANG Yi, HUANG Shibin

(College of Civil and Architectural Engineering, Guangxi University of Science and Technology, Liuzhou 545006, China)

Abstract: In order to explore the influence of relative density and effective confining pressure on the mechanical properties of saturated
sea sand, a series of consolidated drainage triaxial shear tests were carried out on sea sand in the Beibu Gulf region of Guangxi using
the GDS dynamic triaxial equipment, and the relative density was analyzed. The influence of temperature and effective confining
pressure on the strength characteristics, volume deformation characteristics, secant modulus and friction angle of saturated sea sand was
also analyzed. The result shows: With the decrease of the confining pressure or the increase of the relative density, the volumetric strain
of the specimen will continue to increase, and the increase of the relative density or the effective confining pressure will increase the
peak strength of the specimen, which is between the effective confining pressure and the peak strength, showing a good linear growth
relationship. With the decrease of confining pressure or the increase of relative density, the relative stress softening coefficient and
dilatancy coefficient are increasing, and the effective confining pressure is linearly and semi-log linearly related to the relative stress
softening coefficient and dilatancy coefficient, respectively. The secant modulus shows an overall attenuation trend with the increase of
the axial strain. When the axial strain is 5% under each test condition, the shear modulus of the specimen is attenuated by 80% ~90%
compared with the axial strain of 0.164%. The peak friction angle of saturated sea sand increases with the relative density and decreases

with the effective confining pressure. When the relative density D, is 50%, the peak friction angle corresponding to the effective
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confining pressure o of 50 kPa is 1.098 times that of o of 200 kPa.
Keywords: sea sand; triaxial shear test; relative density; effective confining pressure; Beibu Gulf; softening factor; strength

characteristics ; volume characteristics
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Fig. 1 Gradation curve of sand particles Fig. 2= GDS dynamic triaxial test system
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Tab. 1 Consolidation and drainage triaxial shear test scheme of saturated sea sand
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Fig. 3 Stress-strain curve
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Fig. 4 Relationship curve between peak intensity and effective confining pressure
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Tab. 2 Characteristic stress of specimens under different relative densities and effective confining pressures
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Fig. 5  The relationship curve between the relative stress Fig. 6 The relationship curve between fitting parameters and
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Fig. 7 The relationship curve between volumetric strain and axial strain
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Tab. 3 Characteristic strains of specimens under different relative densities and effective confining pressures
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Fig. 11 The relationship curve between sliding friction angle and axial strain

DN 1L BT AR e 20 B 4 I 1) 1 725 A9 185 T 2 B0 5488 A TR /NG & R A 3 TRl — MR R, B
K, HLH SR AN o TR 12 25 8 T A [) A X %8 32 T AR e (B 42 ) it A 0T 1 i e B, FR AT 12
AL, FE S 5 3 B N U DA (R 48 A 1 28 AV [ Ry 44.029° ~51.012°, HLF 25 A 2806 i 38 m, A
IR X 2% BT TR 1 06 L R 88 A B B 2 /N, AR VT 25 8 D, SR 509% A9, A 38 BBl o, Sk 50 kPa B X1 9
VAR EE A5 11 o 48.355° 02 o, K7 200 kPa (1 1.098 %, 3X 5 54 457 1 B0 a 5 1) M Ak o8 45 RO F5 — 3
UEA W BRI A 5 A0 R0 1 O 2R i 2 TR R sR B AT B0 o F s (1) T, 8 sl R 458 it 59 102 ) L
ARG o, 2 (12) RUTE Rl — A R T B W ) 0938 0, 1308 59 15 7 be i3 n, PAL ke 76 A4 (] [
JE T R I8 (i 17 bk v, S (R 88 A1 R A, Y 2. 1 4% T 0 ot o R X G 86, A I {5 P AN BT 448 K
PR b {1 P 42 7 B AFL ) 2880 B85 AR 388 T i 34 R, DAIEL 12 PRl & B A, iR PR AR S 3 SR T, £
PASEURL 2 [R] F14 2 o B S5 %8, A 4 i 1 ARV, A =SBy DI VT A i 2 e R 1) B 8 RHL 0 A s

. e De=50%
Pu=63.7100.7%" o p,=70%
“. R=0.964 « D=90%
sol —— Di=50% 014 ik
~ . - — De=70% 1AMk
Y R SN De=90% LA £
S 480 ) AR
& .
§ .
@ p.=629800, 00 -
& R*=0.996 :
441
Pu=64.7600 0%
R*=0.976
IY) : ' ; : :
0 50 100 150 200 250

A3 Eo/kPa
B 12 I EEE A S5 H M R R 4

Fig. 12 The relationship curve between peak friction angle and effective confining pressure
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