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Analysis on lateral load-bearing capacity of conductor and
surface casing for deepwater drilling

GUAN Zhichuan' SU Kanhua' SU Yinao®

(1. College of Petroleum Engineering, China University of Petroleum, Dongying 257061, China;
2. PetroChina Drilling Engineering T echnology Research I nstitute, Beijing 100097, China)

Abstract: An analytical model for the lateral load-bearing capacity of conductor and surface casing in deepwater drilling was estab-
lished on the basis of the pile foundation theories and material mechanics. T he axial and lateral loads, variable stiffness of casing
string and the nonlinear response betw een casing string and soil were considered in deepwater drilling. A numerical method was &
dopted to solve this model. The analyses on lateral displacement, angular distortion, bending moment, shear force and solil force ac-
ted on casing string show that the affection of lateral load is focus on the upper section of casing string, and the vertical load has little
effect on the lateral loading capacity of casing string. When the casing string reaches a certain depth, its lateral loading capacity has
little change with the depth, but the type of soil has a certain effect on lateral loading capacity of casing string. It is necessary for
deepwater drilling to analyse the geological data in shallow formation and mechanical stability of wellhead.

Key words: deepw ater drilling; conductor; surface casing; lateral loadbearing capacity; vertical load; analytical model
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Fig.1 Mechanical analysis on conductor and surface
casing in deepwater drilling
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Fig.2 Numerical grid of casing string
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Fig.3 Effect of wellhead acting force on lateral loading capacity of casing string
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Fig.4 Displacement and bending moment of casing string for variable diameters and wall thickness of conductor

B R / m
-0.02_0 0.02 004 0.06 0.08 0.10 0.12

= o

.

e WM, H DR
3m, K PEIE MBI LI Om

Btk L, JE LI
1m, K¥iE FEEEI L1 Om
—o BB, JFOERE
2m, KPFRIEFHEIL Om
—— B, JELIERR
3m, KIEIE A5 HE3F T Om

o BHERE, JFORERS
3m, 7KPRE I Sm

R, IR
o ﬂﬁmmﬁgﬁu o

(a) FEHBEFRA R MY AE(

K B/m

% 4/ (MN-m)

05 0 05 10 15 20 25 30 35
—fr T T T T T i

e W, HFOERE
3m, KPEERSFESELT Om
LR, HEORERA
1 m, KR S5FEH 1 Om

—o— BMELHJE, HCIERSE
2m, KB HHE ] Om

—— FitELWE, HFOERS
3m, KIE I Om

o BN SRR
3Im, KIERPEH T Sm
)R, SRR

. ?Efmw&ﬁép#n o

£ HE/m
(]

(b) FPHERIE AL

5 HOERKSE . BFESRMELE N EHEEULBINEIER F0E
Fig. 5 Displacement and bending moment of casing string for variable heights of wellhead,

cement levels and types of soil
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