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Interface strength behavior of saturated clay-ander fully undrained condition
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Abstract: The interface strength between the suction bucket and the clay is a critical parameter in evaluating the penetration
resistance during installation. Since the seabed isscompletely submerged, factors such as saturation degree, drainage conditions,
and pore water pressure significantlytinfluenee the development of interface strength. Current interface testing devices do not
provide accurate measurement and control.of interface saturation, drainage status, and pore water pressure, which limits their
ability to reflect the soil-structure interface characteristics in ocean engineering. By modifying traditional strain-controlled triaxial
instruments, this study<achieved fully undrained interface shear and accurate measurement of pore pressure in saturated clay.
Interface shear was evaluated at' three shear rates, three roughness levels, and four consolidation pressures. During the tests,
interfacial shear/stress, deviatoric stress, pore water pressure, friction angle, and stress path were analyzed. The results indicate
that as the shear ratesincreases, both the effective stress ratio and effective stress friction angle increase. In addition, the maximum
pore water pressure‘increases with increasing structural surface roughness. The interface shear characteristics are primarily
influenced by the rate effect. As shear rate increases, the axial strain required to stabilize the interface pore water pressure also
increases. Hence, careful control of clay saturation and undrained conditions are essential for accurate measurement of interface
shear strength, which is crucial for reliable calculation of frictional resistance and suction pressure during suction foundation
installation.
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Table 1 Physical-mechanical properties of Speswhite kaolin clay
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Table 2 Triaxial interface test conditions
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Fig.2 Deviator stress-axial strain curve of interface triaxial consolidated undrained tests
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Table 3 Deviator stress during interface failure in triaxial

consolidated undrained tests (unit: kPa)

ol

T RV, Rv, Ry, Rv, Ry, Ry, RV, Ry, Ry,
50kPa 15.2 18.1 19.7 19.1 20.9 21.9 23.2 26.4 28.6
100kPa 293 333 369 362 408 438 420 465 507
150kPa 417 467 477 547 607  63.6 622 680 723
104. 105. 115. 122.
250kPa 67.9 74.4 79.1 87.6 98.6 2 9 3 )

FEMRIE A5 ST, AR 1l ) B AZ /)
T 1%, ARV BY) 38 A AN [F) S5 4 THREURE B2 1)
82 3 55 Bk 1) AR (G TR RS AA [, AR 5
AT HERT B, AR A A S R AR AT B
F P 9 B AR G A R R 2 sttt
(ST, 1) S ARTA S 1% PAG i B ) 480 B2 32
W%, AT R A BRI, SR T R FE X 10
i 7 3 58 i 171 S 38 R S T U S B o G5 TR e
Ko AW TEAE B3R, S5 IRRE LB,
JS2 ST R BE NP RSB B 2% 1] AR L B 4%I, T
TR TO0R B A A BIRRE B B, A £
WO hRAE G Rt E A B BRI 3. [FIIE, TR E

W E GRS ER LR, SRS, RN J-NARR
U s T EE R, UL S AL R AN 2

HWUREAR 10% %5 B (14 i B 7 9 2 AR e S 3 B B9
SR PEREIRIS (RS, 77, 36 3 FIHE T 4% 00 St =il
[ 45 ANHE K BT OIRERA PR I (R R 7 B B A 50
kPa [F+% 250 kPa, fiip/J) EILE EIGINRESE, £
B LT o B N A A R gk Ee fr. Ak, TEAH
[ BBl 261 N A8 = A L T REURES 52 A 185 n - 5 8500
R BT EAERNE, ERBEET, Ry
SRS R () S s N B e 2, JUHOZAE 250 kPa
Bl N, B RDRE AN Eas R (3 0, fw . ) )3
TN . X RIATE SRR, MR
TP TE NG R . | R e RSP TARER A, R4
G H G 0 AR S T RS B X = A5
m,  AHERR VT ARPRHE R I B %A T 1 71253k
2. 2 FLBREIK [E Fa-5TE) R TS B 2% 43 4

FRA 1) ST FLBR K % 77, 2221 T AEAS R B
S8 R THRE RS PERVBY D) 38 R R v A g L -4 i S i
RN HE KRG (0 FLBR K 77 -l 1) AR I 2%

70

60

50

40

30

FLBRAUE 71 (KPa)

20

FLBRARIE 71 (KPa)

FLBRAJE 71(KPa)

100 120
Rjv; %0 Ry-v,
100
80
= 70 =
80
@, 60 @’
ENS =
= 50 = 60
2 2
= w0 =
= 30 = 40 o
= - —0—50kPa-Rs-V4
20 20 —#—100kPa-Rs-v4
10 —8—150kPa-Rs-v
—8—250kPa-Rs-v
0 0
0 5 10 15 0 5 10 15
i T (%) il i) 7 7 (%) HlET (%)
120
Ry-v,
100
= Z =0
g )
R g
== =60
< %
VA VAR & =
2 = 4
9% 50MRg-Ri-v: -
—#— 100kPa-R:-v2 20
—150kPa-Ri-v2
Z¢—250kPa-Ri-v2 0
0 5 10 15
it (%) il i) 7 7 (%) HlET (%)
80 120 120
Ry-v;
100 100
T 50 Z s
g 2
] g
60 60
% <%
= =Rl
—0— 50kPa-Ri-vs = 50kPa-Ra-vs ~
=f— 100kPa-R:-vs 20 —— 100kPa-Ro-v3 20
—— 150kPa-R:-vs —— 150kPa-Ra-v:
—— 250kPa-Ri-vs o —4— 250kPa-Ro-vs 0
0 5 10 15 0 5 10 15
il 9 7E(%) il 7 (%) IR (%)

3 ZEHEI LA HKIR G B FLBR/K E 1-$h1E N 2 sk

Fig.3 Relationship between pore water pressure-axial strain on interface of triaxial consolidated undrained test
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Fig.4 Shear stress-axial strain curve of interface for triaxial consolidated undrained tests
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Table 4 Shear stress at failure of interface (unit: kPa)
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Fig.5 Effective stress path curve of interface triaxial consolidated undrained shear tests
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Table 5 Total stress and effective stress friction angle of interface

failure in triaxial consolidated undrained shear test (unit: ° )
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Fig.6 Relationship curve of roughness-friction angle
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