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Abstract

In this study, a typical well site in the Chengdao area of the abandoned Yellow River subaqueous
delta was selected. Based on years of water depth measurement, shallow profile detection and en-
gineering geological survey data, the spatial and temporal variation characteristics of the spud-
can-footprint and surrounding soil on the normally consolidated saturated soft clay were analyzed
in detail. The newly formed footprint consists of a concave surface profile with a double-slope
structure at a depth of 0.33 D (spudcan diameter D) below the initial mudline, 2 D in diameter and
a highly non-uniform shear strength profile. The soil failure was dominated by punching shear
failure. The range from the original seabed to a slight extension below the penetration depth of
the spudcan was severely disturbed. In the horizontal direction, the strong disturbance appeared
in the range of 0.5 D from the center line of the pile, and the soil outside 1 D had less influence. The
disturbed soil layer could be divided into six regions with different properties. Subsequently, the
pile pit gradually tended to be flattened, and the engineering properties of the soil inside and out-
side the footprint were constantly changing. The stratum profile changed from “soft-hard” struc-
ture to “hard-soft-hard” structure, and the strength of the remolded soil gradually recovered with
time until it exceeded the strength of the undisturbed soil and the soil outside the remolded area.
Finally, the formation mechanism of pile pits and the influence of old footprints on reinstallation
of spudcan were discussed.

Keywords

Jack-up Platform, Spudcan-Footings, Silty Clay, Engineering Geology Properties,
Abandoned Yellow River Subaqueous Delta, Reinstallation

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 53|

BT G B S, 8RR L B EARANE LK IR UK RIBESTA] [2], DA SAESE
BEIR BT 32 292U I LR, DI GEARN “IIEN” o 57 & A IH BN BT BEAT — KSR ML
BE - - S Z Al R AN R IR SRR, AR “ERAPED” W@, i 1 jroR, A& “EREN” T
DU, BT AL R A AR R LB ANKEAR I, MESCE BN E R v, T 82 32 B i oL BRABURL A7
BAETE RS IHbEST, SBMERE M. R4S FERT S M. HEBEMA-T G ESE ™ EL
AHI[3].

DOI: 10.12677/ams.2024.112008 78 PRI


https://doi.org/10.12677/ams.2024.112008
http://creativecommons.org/licenses/by/4.0/

IR 4%

Figure 1. Example of a reinstallation scenario, the pile shoe is sub-
jected to the interaction of vertical reaction V, horizontal sliding
force H, eccentricity e and bending moment value M(e*V)
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Figure 2. Relative location of spudcan footings and bore-hole
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Table 1. List of bore-holes information
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Figure 3. Typical sections of the three remaining pile pits at the early stage of formation
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Table 2. Geometry of spudcan footprints
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89 227+21 3507 172+3.1 1.97+0.18 0.30 +0.06
157 220+24 4.1+06 206+2.9 1.91+0.21 0.36 +0.05
1032 24141 12+04 7312 2.17+0.27 0.10 +0.03
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Figure 4. Record maps of shallow seismic profile around spudcan footing. (a) after about 5
months; (b) after about 3 years
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Figure 5. Damage and disturbance of spudcan penetration and
extraction to surrounding soil. (a) The image of a high resolu-

tion shallow seismic profile after 3 years; (b) Schematic of soil
disturbance partition
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Figure 6. Physical and mechanical properties indexes of soil layer inside vs. outside the spudcan footing at differ-
ent elapsed time (5 months and 3 years)
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Figure 7. Physical and mechanical properties indexes of soil layer inside and outside the spudcan footing after 5
months vs. 3 years
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Table 3. Comparison of shallow stratum characteristics and mechanics index of geological stratum within the scope of

spudcan penetration and extraction

3. BHFLIRIRAEEE NS RAHE R B N F M BURIRAI LR

LA s 5 T
SCo TR I 2 RS L BREL, T -, SRR
sc-in Wb, R WREE, T WEEL, T - B, SRE R
ﬂﬁiﬂf Koscor  mtmm, REREHEE WREE, BB MR, T -, ARtk
SC-12 Wk, BB - WREE, AT WEEL, T - B, SRE R
SC-02 B LRH, WRFMASE LI WRE L, B8 - RS L, AT -, kLR
SCO 41.7+11.2 315+04 229+51
SC-11 23.8+0.2 32.7+35 21.9+4.2
§7K$(%) SC-01 232+1.7 322+46 245+6.2
SC-12 23.7+23 31.1+4.7 23.2+4.9
SC-02 252+1.0 27.7+1.8 204 +2.6
SCO 2.52 +0.49 4,13 +0.93 454 +£0.69
SC-11 5.04 +0.64 3.36 +0.33 7.43 +1.07
Jf(ﬁ/lﬁliﬁa)% SC-01 5.04 +£1.63 3.29+0.57 5.46 + 1.66
SC-12 496 +0.76 427 +1.18 6.95+1.48
SC-02 8.66 +1.30 429+1.15 6.64 +1.80
SCO 16+16 1.1+1.0 6.3+2.3
SC-11 7.2+2.6 48+1.3 124+14
ﬁ?{%igﬂ% SC-01 9.3+54 24+0.9 12.0+1.9
SC-12 12.3+2.2 79+0.9 155+25
SC-02 18.2+6.4 46+1.7 13.1+6.5
SCO 6.73 +2.67 16.98 + 3.53 39.60 +£11.17
SC-11 16.51 +4.20 20.29+6.10 42.44 +5.88
Z;;};J((:gf)g SC-01 17.20+2.14 21.87 +5.59 46.27 £ 7.04
SC-12 2243 +2.75 30.54 + 6.98 52.61 +23.00
SC-02 20.44 +3.79 30.56 +7.33 50.36 +16.13
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