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Experimental study on calcareous sand-steel interface shearing
considering the effects of the normal stiffness
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Abstract: The physical and mechanical properties of calcareous sand deposited in marine environment are significantly
different from those of conventional terrestrial sand. Based on the self-developed multi-functional interface shear
equipment, a series of sand-steel interface shear tests were carried out in this paper. The effects of normal stiffness and sand
type on the unidirectional shear behavior of sand-steel interface, and the cyclic shear tests of calcareous sand-steel interface
under different normal stiffness were investigated. The results show that the interface apparent cohesion ¢ increases with
the increase of normal stiffness K, while the friction angle J decreases with the increase of the normal stiffness K. Compared
with quartz sand, the shape of calcareous sand is more irregular, thus the occlusal effect of particles is obvious. The friction
angle and apparent cohesion of calcareous sand-steel interface are higher than those of quartz sand-steel interface. The
interface between quartz sand and steel shows the obvious shrinkage, while the interface between calcareous sand and steel
shows the dilation. The normal stiffness K affects the shear behavior of calcareous sand-steel interface by affecting the
vertical stress. The greater the normal stiffness, the faster the normal stress decays with the number of cycles, and the more
significant the interface strength weakens. Moreover, this paper clarifies the influence mechanism of normal stiffness on
the shear characteristics of calcareous sand-steel interface, which can provide necessary reference for the foundation design
of islands and reefs in South China Sea.

Key words: calcareous sand; normal stiffness; particle shape; cyclic degeneration; interface friction angle; interface

cohesion

WS EEA: 2021-9-26

EETH: HFXERFEIELTIE (52101334, 52108356) ; WA HAR LT E (LHZ19E090003) .

EEEN: HHE (1999—) , %, Wid, FENFHILRREE. A E 75 TR 5 CAE. E-mail: 22112248@zju.edu.cn.
MEEES: BHR (1982—) , 5, fid:, o, EENFERE L TREA MM LIE. E-mail: nehzoug@163.com.



18 o

i

2022F 1 H

]l

0 3l

B R TEAR S B I A o) iz, R E
FESAMERE SRS . BT HRR A
M, SR B Z L. s A TR
M 55t RRE R S5k i 031, 5 350 o D R
FU R JRAD (R B 2 R 22 7 W . S b H 2
AR SR ok — 2 TR . 20 {42 60
AR, BRI T T A S e T B T SR 2
WK B AR I (VR AT 1 R . 7E R OK R TE North
Rankin “F & HESEHE TR, FTARE (120 m) [1)°F
YIMEMIEERE /1 R 10~40 kPal*l, HIRESFRAP LA
b B I ST R A, H R ) ) AR
BH 7RG, JCHE X T BN T GX 32 2
J2 FRFT A A R A T D R (1) K B A A s 4
A IRRZ N1 a1 I A g S e e et N N
BR8N, IR EE A5 MR 51 N AR R Ak, &%
A A G TR B B BH 7 16 554032 388 T AT A ok 1 B 2%
B o

JARDINE %51, CARNEIRO %5161 35 Hi -+ 57
T8I Y)47 ] DLdE i 4 NI EE B U158 R B4,
B 1R, B G X NIRE - BB PIBE, D
RINEAR o SR FH 8 NI B 2 ) iy 9 Bl 2 92 ) 3 3
BinaiE. el g, T EAEEMN
BRI, BIVIX R AR, SFEUER N
JIEAT AR TR R o BRI, R BT,
RAEHMPUBY RSB AR SBYAKRE, Y m
JIHIN, RAE PR R R . T R WIS K
U5 4 42 R A B A AR BT DI B A G . DY 25
U R ORI BY A, BF T TS T AN S T
WEIY) FES NI SR Ll 2. EE =
LRI Z AR FRHETTNRLS . DA
BN 7 il RIS T T A [F) 4R 20 B e 3k 5 A
P EARD L ) AR . IR 5 251), MORTARA
G000 R 2 DhRe ST B U CERIEEVE M 5D,
WEFC 70 4 S o ) LRI BT . SR
¥ ) D) A v E LT BT YAT N B SR EE SR
LEHANE 01§ H S5 BE BT A7)0 58 rhvk [ 5 7 Al
R Pl 0P F W

K=—Aon/ (1)
K Aow RIERPLIIEE, kPa; A RIEFHAL
s, mm.

AT i a2 2 T3 ] D) B2 %o 485 Jold b — 4 L T

) PG BY VAT A ARG 70 . Hh kb A B 1)

WORLTEAR AV, RTERD. AErBIR
R SR T B UIAT 9 B s AT . S T,
A SCEE N R R RS R, TR T AN R ) NI
N RN A B . B ORI AT, A
QICPIC (FhFKLERIE AT W5 2= A FURLIE
R, IS A GRS I BT 04T AT X LA
TG 45 5RO U O T b 2 R S R A A
S,
{

HE

REHIX

SO EE

BEARY [0 SLH B At U RN

/l/ r>>t
1 FNEAEHYREE
Fig. 1 Schematic diagram of constant stiffness interface
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