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Fig. 1 Layout of the site location
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Fig.2 Changes of the pipeline location following the hydrodynamics
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Fig. 3 Sketch of the pipeline’ s swing and floating

1
Table 1 The hydrodynamic around the pipeline
/cm / cm / em /s /(em/ )
2005 8 5 58 9 3.5 1.79 18.4
2006 9 5 54 2 1.0 1. 88 10. 5
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Fig. 4 Three dimensional figure of penetration value along depth in study site

Table 2 Statistical analysis of penetration
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Table 3 Statistical analysis of penetration value with depth in study site
2005 8 2006 9
/em
/N /N /N /N /N /N
0 19.5 0.2 5.30 2.95 0. 56 260 9.5 0.1 1. 62 1. 54 0.95 39
5 68. 6 1.5 17. 18 8. 47 0.49 260 28.4 1.0 5.06 6.75 1.33 39
10 63.3 4.0 22.32 9.53 0.43 259 29.6 2.6 11. 50 7. 81 0.68 39
15 91.3 5.6 22.08 9.55 0.43 259 37.9 1.9 14. 99 8.45 0.56 39
20 100. 6 1.9 20. 43 9.51 0. 47 260 53.0 5.4 15.28 10. 18 0.67 39
25 64.1 3.8 19. 44 10. 14 0.52 260 48.6 2.5 15.07 9.09 0.60 39
30 75.0 3.9 21. 14 12. 66 0. 60 260 61.9 2.3 15.71 11. 54 0.73 39
35 99.0 3.4 22.71 14. 99 0. 66 260 50.9 2.5 17.12 12.37 0.72 39
40 105. 2 2.8 26. 32 16. 78 0. 64 260 54.0 3.4 18. 34 12. 45 0.68 39
45 102. 2 4.2 31.15 19. 84 0. 64 260 84.4 3.4 19.27 16. 39 0.85 37
50 110. 0 3.7 34.13 22.02 0. 65 260 70.2 2.5 22. 64 19.75 0.87 39
55 118.0 3.4 35.79 22.02 0. 62 260 77.2 3.4 24. 94 20. 50 0.82 39
60 121. 5 4.6 37.11 21. 34 0.58 260 79.7 5.5 26. 27 21.77 0.83 39
65 107. 8 5.6 37. 64 20. 79 0.55 260 93.0 4.2 29. 18 22.74 0.78 39
70 103. 4 6.6 37.62 19.90 0.53 260 101. 5 3.5 32.28 24. 08 0.75 39
75 100. 0 4.6 38. 10 19. 45 0.51 259 92.0 5.4 33.02 20. 32 0.62 38
80 90. 5 5.7 38.72 19.78 0.51 258 83.1 7.8 31. 04 18.22 0.59 37
85 105. 6 6.4 40. 66 20. 75 0.51 257 86. 1 9.9 31.11 18. 60 0.60 36
90 112.3 6.3 42.53 20. 60 0. 48 245 90. 8 7.6 32.20 18.91 0.59 30
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Fig. 5 Curve of mean penetration value

with depth in study site
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Table 4 Statistical analysis of the degrees of soil heterogeneity
/ em /N /N /N
0~40 76.2 0.2 21. 68 12. 86 0.59 351
2005
40~90 99.5 4.0 36. 96 16. 42 0.44 361
0~40 61.9 0.1 13.70 10. 65 0.78 351
2006
40~90 101. 5 2.5 38. 80 20. 31 0.52 373
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CASE STUDY ABOUT THE AFFECTED AREA OF BARE PIPELINE
ON THE SEABED SOIL IN YELLOW RIVER ESTUARY

YANG Xiu-juan', JIA Yong-gang', YUAN Hang', ZHANG Jian’,
ZHANG Yan-tao’, FENG Chun-jian’

(1 Geo-environmental Engineering Group, College of Environmental Science and Engineering, Ocean University of C hina,

Qingdao 266100, China 2 Shengli Engineering and Constructing CO., Ltds Dongying 257000, China)

Abstract. Bare pipelines affect the seabed soil’ s strength and consolidation under wave and tidal actions,
while the influence scope is an unsolved problem. In August 2005 and September 2006, there were two in-
situ measurements in the pipeline affected area, which was near the Shengli Oilfield’ s 106 drilling platform
in the Yellow River Estuary, and the pipeline was abandoned and once used to transmit oil. Based on the
test results, a series of interesting phenomena were obtained. Under the hydrodynamic force along the hor-
izontal direction, the seabed soil’ s strength and uniform became poorer within 2 m distance to the pipeside,
and heterogeneity also increased greatly within the 0 ~40 ¢cm depth range to form stratification. The find-
ings provide support to the simulation tests about the soil changes under the pipeline-wave action.

Key words: bare pipeline; penetration resistance; heterogeneity; affected area; Yellow River M outh



