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Analysis of anti uplift buried depth and ul timate settlement and displacement of a submerged pipeline
WANG Peng sheng', SHAO Xin?, ZHANG Huarr jing!, LIU Li', WANG Yuan!
(1. Yalong River Hydropower Development Co Lid, Chengdu 610051, China;
2. College of Engineering Technical, Chengdu University of Technology, Leshan 614000, China)

Abstract: Submerged pipeline project may encounter antt uplift break and embankment settlement and deformation. How to de
termine the antt uplift buried depth and ultimate settlement in the design is akey problem to be solved to ensure project safety.
In this paper, a cross river submerged pipeline was taken as an example, an optimal algorithm based on finite element method
was proposed to obtain a more practical and reasonable ant 1 uplift buried depth in consideration of the overlying soil layer interr
sity, flood passage and erosion, and earthquake load. In addition, ground loss was simulated based on the ultimate shrinkage of
pipeline, and the vertical ultimate settlement and displacement were obtained eventually. The results can provide the basis for
the project design and subsequent settlement monitoring.
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Tab.1 Soil parameters
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Tab.2 Parameters of pipeline lining
ERVIE 213 K fE
iR/ (KN m) 1.55% 107
PRI/ (KN m) 1.28x 105
RS/ m 0.32
K/ (kN * m3) 24
KA LL 0.15

1.2 HEI AR

A5 B0 g S A BT R, A B oA A LR
1. JFE APDL( ANSYS S8 b F2¥) F1/SOLU (n#k 5K
i) 8 53 Wt 32 T A A Ak, 3L AT PR M RE A 3055 S
SEURH DG YA 3, A7 1k vl Rl 32 22 R R K I %o Y ) B K
MR BE R RE M, BT A SO BT T TR R, BT BLG T
HbE A7 280 23 20 AT b 5 A7 28I 1B 1) A 28, S8 VMR AT 1%
HUIX (¥ 77 50 95 ) DA B 25 i TR R IR RN e o A T ZESE
BTG BRI A R IE 1 2 G, 18 BN I I S R
Fil, =Kt g /N LR

1

Fig. 1 Schematic diagram of model load and discretization
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Fig.2 Schematic diagram of model grids
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Fig.3 Schematic diagram of the minimum

thickness calculation of overlying layer
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Fig.4 Vertical displacement nephogram of pipeline
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Fig.5 Principal stress nephogram of pipeline
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Tab.3 Minimum buried depth under each characteristic water level
e p IKALAE e e 51 AR5
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Fig. 6 Displacement deform ation map of pipeline
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Fig. 7 Vertical displacement map of the point on the pipeline axis
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