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A proposal of marine geophysical exploration techniques for offshore plant installation
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Abstract: Recently, while global concern over offshore resources exploration and development is being increased rap-
idly, offshore plant industry is highlighted as an industry of high added value. Along with this global trend, domes-
tic concern over offshore plant development is being increased as well. In the overseas case, a marine geotechnical
survey guideline for confirming characteristics of seabed sediments is available at the time of installation of offshore
plant but such guideline is not available in our country. In this study, survey techniques fit for domestic marine en-
vironment was applied according to overseas guideline at southern coastal area, Korea. Among the marine geo-
physical survey techniques being proposed abroad, magnetic survey and seabed photograph were excluded. However,
highly reliable data analysis was enabled for marine geophysical survey, which includes in-situ coring investigation
and laboratory soil test. In addition, continuous ocean current survey was included to find scour potential due to the
current around the offshore plant. Although coring depth is not so deep, we predicted geological structure through
the analysis of amplitude features of seismic data. Characteristics of seabed sediments cold be obtained regionally
and directly through combined analysis of marine geophysical survey data and coring data.
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Table 1: Conditions to be addressed by a marine site survey[3].
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Table 2: Marine geotechnical survey guideline for confirming characteristics of seabed sediments[2].
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Figure 1: Applied marine geophysics method (a) over

seas case and (b) this research case.
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Figure 2: The result of pilot survey-bathymetry
contour map.
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Figure 4: The result of basic survey-side scan
sonar mosaic image.

Table 3: The result of laboratory soil test(grab samp
ling).
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Sample Natural water Specific gravity Grain size distribution

NO. USCS content [ %] [ kg | 4.76mm 2.00mm 0.42mm 0.074mm 2(m
' [%] | [%] [ %] [%] | [%]

#1 SP 28.16 2.700 94 81 42 5 -
# 2 SW-SM 31.74 2.701 96 86 40 10 -
# 3 SP-SM 31.24 2.707 93 76 38 6 -
# 4 SP 28.40 2.704 94 83 42 4 -
#5 SP-SM 30.80 2.705 92 79 40 8 -
#6 SP-SM 30.93 2.696 92 77 35 7 -
#7 SP-SM 31.54 2.693 96 88 51 9 -
#8 SW-SM 31.14 2.692 96 89 41 10 -
#9 SP-SM 29.94 2.700 98 89 44 6 -
# 10 SC 55.61 2.686 96 94 75 32 18
# 11 SP-SM 34.51 2.703 97 89 43 7 -
# 12 SM 39.07 2.721 98 87 44 14 -
# 13 SP-SM 33.77 2.699 100 96 52 -
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Table 4: The result of laboratory soil test(vibro coring).

Sample | Depth below seabed | Type of . Submerged unit weight | Friction angle
. USCS Consistency
NO. [meter] Soil [kN/m'] [ °]
VC-01 0.1-0.2 Sand SP-SM Medium 9.23 31.4
0.9-1.0 Sand SC Very loose 8.93 21.8
VC-02 0.1-0.2 Sand SP Medium 9.57 32.8
0.8-0.9 Sand SP Medium 9.74 32.6
0.1-0.2 Sand SP-SM Medium 9.82 32.3
VC-03 0.2-0.3 Clay CH Very soft 7.27 -
0.7-0.8 Sand SC Very loose 9.25 21.3
VC-04 0.2-0.3 Sand SP-SM Medium 10.08 31.6
1.1-1.2 Sand SM Loose 9.66 28.8
0.4-0.5 Sand SP-SM Very loose 10.09 28.4
VC-05 1.1-1.2 Sand SC Very loose 9.35 26.1
1.8-1.9 Sand SP Medium 9.96 32.2
0.5-0.6 Sand SC Very loose 9.60 26.6
VC-06 1.2-1.3 Sand SP-SM Loose 9.66 29.6
2.0-2.1 Sand SP Medium 10.10 31.4
0.3-0.4 Sand SC Very loose 8.91 23.7
VC-07 13-14 Sand SP Medium 9.84 31.2
2.1-2.2 Sand SP Medium 9.88 31.6
VC-08 0.2-0.3 Sand SM Very loose 10.11 28.4
0.9-1.0 Sand SP Medium 10.29 315
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Main line 13

Figure 5: The result of basic survey (a) bathy-
metry chart, (b) level variation ratio of main line
and (c) level variation ratio of sub line.
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Figure 7: High resolution seismic section for used (a)sub-bottom profiler, (b)bubble pulser
and (c)quad pulser.
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