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Ultimate bearing capacity analysis of deepwater jacket platforms in Qiongdongnan Basin under
multiple influencing factors

LIU Juan, YAN Qing
(Petroleum Engineering Technology Research Institute, Sinopec Shanghai Offshore Oil & Gas Company, Shanghai 200120, China)

Abstract: The average water depth of a certain investment block in the Qiongdongnan Basin of the South China Sea is about 200 m. Jacket
platforms in deepwater environments are affected by multiple factors, and their ultimate bearing capacity analysis differs from that of
conventional jacket platforms. Taking a deepwater jacket platform as the research object, an integrated model was established using the
structural response analysis software USFOS. The study calculated the dynamic amplification factor, the second—order gravitational effect (P—
Delta effect), and the optimized lateral load P-Y curves of the pile foundation based on correction formulas under deepwater conditions. A
comparative analysis of the platform’s ultimate bearing capacity was conducted, and the sensitivity of three individual influencing factors
was quantified. The results showed that in terms of the reserve strength ratio (RSR), when all three influencing factors were considered, the
RSR of the deepwater jacket platform decreased by approximately 0.4 under 90° environmental loading. Additionally, the time for the
platform to reach plastic strain was shortened, and its ultimate bearing capacity declined. The base shear force and overturning moment of the
platform were reduced by 3% and 6%, respectively. Regarding structural failure modes, insufficient pile foundation bearing capacity was
identified as the primary cause of the overall failure of the deepwater jacket platform. In addition, the connection between the launching truss
and the main leg was also found to be a weak point in structural resistance. The influence of the three factors on the ultimate bearing
capacity of deepwater jacket ranked as follows: The dynamic amplification factor had the greatest impact, reducing the RSR change rate by
7.2% compared to pre—optimization. The P-Delta effect ranked second. The soil degradation effect (P=Y load) had the least influence. The
optimized calculation method more accurately reflects the effects of loading in deepwater environments, providing a theoretical basis for
evaluating the ultimate bearing capacity of deepwater jacket platform structures.
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Fig. 1  USFOS model of deepwater jacket

3 gk SIHE T
3.1 IREETTEH

FEIT R SR BR AR 3 S, B2 R AR — i IR 8
i 2R Y AR EROK G4 AT 15 7 1 VLA X
AR T O AR R 19.2 m, XF R R R 14.1 s
USFOS 15 1 2R ] Stokes T B i 1R BEIE , 1 bk 38 ] 370 8
A N F)E 2.43 mis, H)Z 2.06 m/s, JEE)Z 1.55 m/s.
TR 28 F2 AR T A Hx 0 % 52 AU DX, L5
AEXF TP TR AN AT /0N, o LU AN I 10% , IRk 53 #T
B B AT 452 . FREE 4 0° 457,907 (1357,
180°.225° .270° 315" 8 /N7 [m] Jita i , 5 B& I8k VIR A1 ifg 37 g
BRI KPR R 7], ek, XK S 4T G
BT EARE, B A 0 —F AR F 3.22 5,31
BARRN ) T OR R E R 1.045,



2026 4F

1ot 4l XUUE 45 BUR B A R OK A SR 5 22 TR 2R i (1 i B 7 3 23 bt 895
250001

3.2 P-Delta ¥Rz {7k
200008 o TR

P—Delta %0 ff 2% 71540, &3 T SACS H 452 A Y F Z 5000k 5 B

B E I TERIF R, 2B AT (B R =

BRI Ol ARPE(3)—=N(5) IR/ % E )
5000+

Z B0 P-Delta 500 A 2 N4 2 7 il i 7E R /K 548 48
LRI A FEAE S 130 579 kN-m fif 280058 IR AT 7K
ISR CF- 5 [ H B AT 30) THA P-Delta 200" £
BEIIES AR e o 7 AR — 8 XUBR RS 2, 4% e il 42
BHEFHBEKRK.

%2 P-Delta %5 s
Table2 P-Delta effect loads

S IR ARS8 VA o B3 5 5 N T 11 A 2 o S N4
#/m kN #%/MPa MPa m
0.357 3.6x10° 0.47 355 280

LSS S VI € DA VA G R AV 2 N IV TR UGy 1 s
m MPa MPa m kN-m
2.14 29.8 29.8 0.36 130 579

3.3 M-tHEER

WK FERF- A WAE 2.6 m, BEER AR 102.0 m, 1R
e v VAR T X B R RO ROk s R 5 102
(K2). H22.8 m iy L2248, it i A LSRR T
A 25, [R5 18 - R A A5 s e, AR5 1E A=
FHE Y P-Y (B HT S5 X HL A P& 3 FroRs o 6 A 8] o 28 2% 1
LA GRS 095 | A 32 3 A0 ) a7 2 ) R
.

e
*ﬁ%\é—mﬁ&l‘ 42 m
A3 R A5k ST AR L) 11.01m
B 5165 M U 26m
AR 59m
i e oy Joi 2 - 6.4 m
T SRS T2 30m
P SR 2 S R T A 22.8m
102.2 m
R (P T 33.0m
2.6m
SR S A TR AN 132m
rh R SR 5 SE Y ANRD 182 m

K2 e EmiEs A

Fig. 2 Schematic diagram of pile installation through soil layers
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Table 4 Ultimate bearing capacity values using different
calculation methods
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Fig. 5 Overturning moment curves in different directions
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