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Abstract

In today’s situation where the earth’s petrochemical energy resources are limited and cause
great harm to the environment. Countries are looking for more efficient renewable energy. In
2020, Taiwan’s renewable energy power generation totaled 15,119,811 kilowatt-hours. Among
them, wind power generation ranks fourth with 2,289,288 kilowatt-hours. Because Solar energy
is expensive, wind power generation needs incineration, and water power needs to consider
climate factors. Wind is a relatively stable renewable energy source than the first three and
Taiwan’s geographical conditions are also very suitable for wind power generation.

The geological conditions of offshore wind farms in the western Taiwan sea areas are
complex. Since the sizes of offshore foundations are much larger than those of onshore, the soil
affected by foundation loading will extend to the underlying soil. In this range, there are
interlayers of different types of soil such as clay, silt or sand. Therefore, it is necessary to
consider the influence of the foundation bearing capacity between the interlayer soils. This
article analyzes the current situation of cohesive soil when analyzing the foundation bearing
capacity.

Based on consideration herein homogeneous cohesive soil, strong (upper layer) - weak
(lower) cohesive soil interbedded, and weak (upper)-strong (lower) cohesive layered soils ,
explore the ultimate bearing capacity of offshore foundations in homogeneous clay soils. This
article uses the arc sliding method to investigate the changes of the bearing capacity factor of
homogeneous clayey soil and the failure surfaces of clayey soil by MATLAB data and Excel
graphics.

Keywords: Offshore Foundation Engineering, homogeneous cohesive soil, Bearing

Capacity of Foundation, jack-up platform ship
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© Shallow Water (5-20 m)
* Area: 1,779.2 km?
 Potential: 9 GW
* Feasible: 1.2 GW

B Deep Water (20-50 m)
¢ Area: 6,547 km?
 Potential: 48 GW
* Feasible: 5 GW

B Deeper Water (> 50 m)
* Potential: 90 GW
* Feasible: 9 GW

Wind Power Density(W/m2)
I <100 []400-500 [ 800-900 [N 1,200 - 1,300
[ 100 - 200 [—] 500 - 600 [ 900 - 1,000 [ 1,300 - 1,400
[ 200 - 300 ] 600 - 700 [ 1,000 - 1,100 [__] 1,400 - 1,500
1 300 - 400 [7] 700 - 800 [l 1,100 - 1,200 (] > 1,500

B 1 c@aan -k 4
(B % % ¥ :_https://www.mofa.gov.tw/Upload/RelFile/2508/111034/25bcd458-67d7-4ed4-994b-

128a7ba49d17.pdf)
BEE | BEME | 20165 | 2017 | 20185  2019:F
1 | == 5156 |6,836 |8422 |9,723
2 | EE 4108 |52355 |6,580 |7,493
3 |PEAE 1627 (2788 |5555 | 6,838
4 | B= 1,271 [1271 1,701 | 1,703
5 |thEE 712|877 1,186 | 1556
6 | 1,118 [1,118 [1,118 | 1,118
7 | B= 202 (202 |192 | 191
8 &= 0 8 8 128
0 |HE 99 99 99 99
10 |B% 60 65 85 85
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& A i (loading inclined factor) % o # ¢ Meyerhof BX #7i# =0T N=5.14 > &

Prandtl (1921) ~ Vesic (1973) #rf4p &+ %3 B 11 -

7

B 10 % A# >0 ¥4 gufiCd] (Das, 2016)

- Meygrhofs Bgaring Capacity Factorg

400 - ]

Bearing capacity factor N

0.] 1 L 1 1 L 1 1 ||
0 5 10 15 20 25 30 35 40 45 50

Angle of internal friction qﬁo

W 11 &{§4 53 (e p Meyerhof, 1963)
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Ne = Zx[%m'nﬂ—l] x 20
(4
tanf = 20
7 (5)
r(1 —cosf) = H
7 (6)
# 1K=1 2 n=0 F¥ H/b & N. B
H/b 0.5 1.0 1.5 2.0 3.0
Ne 5.5202 5.5202 5.5574 5.9049 7.0405
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