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Hydraulic Protection Structure Analysis and Optimization of the
Shuanglan Crude Oil Pipeline

CHU Ruifeng, MA Tingxia, JIA Xinyi
(School of Mechanical and Electrical Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Taking the situation of the scour of water damage along the Shuanglan crude oil pipeline as
the engineering background, this paper discussed how to optimize the hydraulic protection structure.
Based on the analysis of the mechanism of water damage and site data, CFD-based numerical simula-
tion and other methods were adopted to optimize the design of the gabion as an emergency hydraulic
protection structure. Three different gabion structures were designed and their geometrical models
were constructed. The VOF model was used in Fluent to calculate and analyze their anti-erosion per-
formance under water. Various factors including water-flow velocity, surface pressure distribution on
gabion, flow resistance and bed shear stress, were evaluated to find the gabion structure with the best
anti-scouring effect. Finally, the optimization of the hydraulic protection structure was completed and
the suitability of each structure was analyzed. The results obtained in this study can not only provide
guidance for the design of hydraulic protection works for the Shuanglan crude oil pipeline, but also
have implications for similar water damage hazard prevention and control projects.
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Fig.1 Schematic diagram of the gabion structure
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Fig.2 Design of three gabions shapes
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Fig.3 Three kinds of gabions geometric models
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Fig.5 Streamlined diagrams around the three different gabions
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Fig.6  Contour of surface pressure distribution on the gabions
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Fig.7 Surface pressure distribution curve of the gabions
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Table 1 Resistance of the gabions with different shapes

AR C,  A/m*  FEAKE/Pa /N
EP#IE 0.659  1.000 14 667 9 665.553
E=fJE 0802  0.996 14 667 11 715.882
FRE 0145 1.005 14 667 2137.348

24 KEBEYIA

H1 P& 8 7T UL, IE PO 31 98 FAE = A JE 64 IR T 5T )
JIAE T W DX 3 0, ELAE (B X 5 6 R f S

45.0
2

33.8

226 1

11.3
0f; N N : P— N . . '
0 11 12 13 14 15 16 17 18 19

0
P/Pa 1
(a) IEVTIB
45.0
338 2r
26 ||
113
0 O oo
P/Pa 10 11 12 13 14 15 16 17 18 19
(b) E=ATE

(c) RETE
&8 A g8 JE Fel IR i 85 U0 1 (Z=0 m)

Fig.8 Shear force distribution around the gabions (Z=0 m)
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