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Influences of friction fatigue effects of conductor-soil interface on penetration
resistance of conductor of wellhead in deep water
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Abstract: The penetration resistance of deep-water conductor in clay is closely related to the friction fatigue at the
conductor-soil interface. The shear stress at the conductor-soil interface decreases because of the friction fatigue caused by the
installation of conductor. The penetration process of the conductor is simulated by using the arbitrary Lagrange-Euler method
(ALE) in ABAQUS. The friction fatigue effects of the adhesive contact interface between the conductor and the soil is
simulated by using the VUSDFLD and VFRIC subroutines. The influences of friction fatigue on penetration resistance of the
conductor and the fundamental principles of reciprocation in homogeneous clay and heterogeneous clay are studied. The results
show that the cohesion coefficient at the conductor-soil interface gradually decreases with the penetration and approaches the
inverse of the soil sensitivity due to the friction fatigue effects, resulting in a reduction in the unit shaft resistance. The total
penetration resistance of the conductor in homogeneous clay and heterogeneous clay decreases by 42.60% and 28.48%,
respectively at the end of penetration. The reciprocation of the conductor increases the “cumulative shear displacement” of soil,
which inflicts significant fatigue damage to the soil at the conductor-soil interface, and the penetration resistance of the
conductor decreases, so that the "stuck" conduction can continue to penetrate into the design depth.
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Fig. 1 Schematic diagram of jetting conductor
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Fig. 2 Sketch of penetration depth z and distance from conductor
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Fig. 3 Flow chart of calculation of adhesive contact surface

considering friction fatigue
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Fig. 4 Schematic diagram of simplified model for jetting
conductor
TERBF S S EHAEN 0.762 m (30 7<), HEA
TREE N 80 m*, S R A RAX2 B0, D — AN
BN . Dy 17 G AE o Hrid R b Y BIA AR RN, Ak
AL R F 80 mX 160 m, KA CAX4R #5, +
PONERAE R S B, HARR T FEER B AR, AR
JEE T LA BT R 30 S 80 & 1 jioR™,
R1 AERMRIESHER

Table 1 Parameters of finite element model in this study
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Fig. 5 Schematic diagram of model mesh



8 1

T OB, & B SRR 5T RUSIR K FE  S B NBE I s 1535

S8 bk AT R L B M B Ak, R A
ABAQUS %A iy T Thy B2k, 383 -F#2£5 VUSDFLD
REHAHME RN Z M a , BMENa=min (1,
(WIR"Y "),

2.2 HEMEBRIIE

(1) ZhMEEefh i HA IR

N T SR Rk ) IR R, 7E ABAQUS
HESLIGIEAR AL, W 6 B, SR BN B ENIA,
S8 LRESE AR SERMEE). BTN
FRARR YRR, T L Tresca JEIRAEN, 2R +4k EF
AF AR, LARRAMIEN 20 kPa )5k (&
WILEN: 1130 B LA HEK S S,=10 kPa, LR &E
5& 5008, VFRALLSE 0.49, 4t 8] A A ARk
6“7, AR VERIC THEMEERH 77,
EEEE R M o =0.5.

FEIEE

zZ

TR_

Bl 6 EXFmERNITEERR

Fig. 6 Finite element model for calculation of friction between
conductor and clay interface
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Fig. 8 Comparison between numerical and test results
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Fig. 9 Effects of friction fatigue on conductor penetration
resistance (homogeneous soil)
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Fig. 10 Effects of friction fatigue on conductor penetration

resistance (heterogeneous soil)
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Fig. 11 Variation of unit shaft resistance at conductor-soil interface
with penetration depth (homogeneous soil)
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Fig. 12 Variation of unit shaft resistance at conductor-soil interface

with penetration depth (heterogeneous soil)
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Fig. 13 Variation of conductor penetration depth with time
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Fig. 15 Effects of reciprocation on resistance of conductor
(homogeneous soil)
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Table 2 Conductor resistances after each reciprocation
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Fig. 17 Variation of unit shaft resistance at conductor-soil interface

with penetration depth during reciprocation (Homogeneous soil)
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Fig. 18 Variation of unit shaft resistance at conductor-soil interface

with penetration depth during reciprocation (heterogeneous soil)
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