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Experimental study on axial tension response
of model monopile in calcareous sand
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Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Series of model tests are performed in calcareous sand retrieved from the Nansha Islands to investigate the axial tension
response of monopile. The effects of the relative density of the ground soil and the embedment length of the monopile on the tension
response of monopile are studied in detail. The results show that, the pull-out capacity of the model monopile is improved, as
expected, by increasing the relative density of the ground soil and the embedment length of the model monopile. Reducing the
relative density or embedment length not only reduces its pull-out capacity, but also increases its displacement under a same tension
load as on a pile with a larger embedded depth or in a denser ground. As the depth increases, the axial force developed in the model
monopile decreases gradually from the maximum value at the top of monopile to zero at the monopile tip. The increase of relative
density affects both the magnitude and the distribution of the ultimate frictional resistance between the model monopile and around
soil. 0.1 times the diameter of the monopile can be regarded as the critical displacement for the failure of the tension monopile.

Keywords: calcareous sand; monopile; axial tension; model test

1 B = Mt N H PSR 20, LAESS Bid o B 32 A
P2 T 52 31 B8 £ 1 9% TE . Angemeer 575 AR E
PR AR A (I, . DL RSk (Bass Strait) BIELAZHCHNE ) 7Y
TR TR B SRR R IR B TR R AR AT TR B S, e I
argrlt. T EAZAE. RAN. S8 DEERH Ak 0 &, RIS MBS 1970 456
WL ORLIE] B AR IR A SR kL, AR TR B ey APLAVE TR 20%, ik, faHifk
H— B AU A BB ZE R0, GERIME R RS 0 W 7 iR R TR SR R R
A RS T RME B TR 2, BEREEN—  3& & 11: Hassanlourad ST B b b B 1EATVE 2 0
Wi H . 2018-04-08
HEWE: EFREARREEETE (No. 41502273, No. 41372316, No. 41372274); FAHF KHRFHHEHFILSTH (No. 2015KJ009); A Rl B #5441
FiEt s %) (No. 2015272),
This work was supported by the National Natural Science Foundation of China (41502273, 41372316, 41372274), the Program for Young Excellent Talents in
Tongji University (2015KJ009) and the Youth Innovation Promotion Association of the Chinese Academy of Sciences (2015272),

BEEFN: B, J5, WEEERAE, EEAFEEART T TAE. E-mail: tichenyang@tongji.edu.cn
EIRIER: T8, B, Wt BRI, WA SN, EEANGREERRS S L TRRRE T I 2 SR LAE . E-mail: WeichaoLi@tongji.edu.cn




2852 = +

b 2018 4F

[, i MERREE, RIERARD AN B BT
JEAER 15 PR T 35 A1 4.5 £ FRAERICT R T
B o b o BB AR AR R G, ST T A AR A AR
A TR P A B R DA R B e 2 A R AT
ZAFRFE ; VLIS U-SIEHT TS b i L JF O
A ATE LEAS [F)AF G 25 SRS T (1) — R AR BY i 7k
JEARES: , [ I 5 47 R M i v F Ak L A2 fmp AR HE T
RIS TR AR B (R e I IRA, U SERD
O R SE AR T 66%~T70%

CL A 1 ] P A %65 185 Jo A A A 3 7 A R 1)
W58 B B T2 sZ B 1) R ) BOoKSP A #8055, SR
TESERR TR, ARG #AMN i, SHE
AR AR, B, i EARRE TRt
e B b R R B RE . R, ARSCE I AR
RIS, RGUHAIT T8 b I ARG 25 5 DA S B 45
RV Sk v e walioh AR

2 I

2.1 R

IR BT FH B 95 5T A0 MR 1 R D T B K B T
W, BT RIS RS HOM R B TR . B R
AR R0 0 RS RS ) 8, AR R BT D A
BI/NF 10 mm, HIHRiE dy, =0.50 mm, PR
£ ds, =031 mm, HERIAE d,) =0.16 mm, Xk
fd,=0.09 mm, NEREC, =5.64, HhFRE
C,=0.61, ETHELARL, BoMhLWE 1. 8
AR X 2% B PTAR OAE AR ME SR AR, W 1.

100
80
60 [
40

20

NTIZRAR A 5 %

0 . . . ,
10? 10! 10° 107! 1072
t¥r AR mm

Bl 1 AR5 A S R S i £k
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Table 1 Physical properties of calcareous sand
used in this study
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Fig.7 Load-displacement response of model pile
at D=12%, Lem=60 cm
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