
Offshore geotechnics and energy research team

Taiwan's natural resources are limited and more than 99% of its energy supply is 
imported from other countries. In terms of either energy independence or diversity, 
Taiwan's energy security has a long way to go. Therefore, it is urgent for the govern-
ment to develop independent energy and diversify energy sources. In line with the 
global trend in pursuing environmental protection and controlling greenhouse gas 
emissions, the 2005 National Energy Conference suggested that the government 
promote renewable energy power generation, and in 2011, new energy policies were 
announced to give considerable impetus to the "thousand offshore/onshore wind 
turbines" program. In 2016, the Ministry of Economic Affairs came up with a new 
energy-saving campaign to expedite local cooperation in promoting energy trans-
formation. This plan pursues the nation’s goal of "nuclear-free homeland" by 2025 
for an energy mix target of 50% gas-fired power generation, 30% coal-fired power 
and 20% renewable energy.
Wind power is one of the most mature renewable energy sources. There are consid-
erable commercial wind farms around the world. The Taiwan Strait is rated by inter-
national firm 4C Offshore as having the best wind resources in the world, with an 
estimated installed area of 5,640km2 and a gross installed capacity of 29GW. 
Considering the small size and dense population of the nation, land-based wind 
energy development is gradually approaching a saturation point. In order to contin-
ue to advance the development of renewable energy industry, offshore wind power 
generation is a feasible direction. To ensure the safe operation of offshore wind 
power, marine engineering units need to build a safe and stable offshore wind power 
supporting structure and foundation, and provide the load combination of wind 
turbines resisting different environmental conditions during their service life. 



Europe has rich experience in offshore wind farm development, but faced with the 
harsh natural environmental conditions in Taiwan, it is difficult to directly transfer 
the existing experience and technology for our reference, and the current interna-
tional design and certification consultants are unable to provide a complete refer-
ence solution. Taiwan should seize the opportunity of promoting offshore wind farm 
development to integrate the domestic academic-industry collaboration for a techni-
cal synergy. This collaboration can develop the offshore wind power infrastructure 
design and construction technology fit for Taiwan in view of  frequent typhoons and 
earthquakes, so as to implement the development of localized offshore wind power 
industry.
A research team led by NCKU hydraulic and ocean engineering Associate Professor 
Yu-shu Kuo began in 2010 and has been engaged in offshore wind power and ocean 
energy research, promoting the offshore wind power foundation design, construc-
tion and maintenance industries’ establishment. Through the implementation of 
industry-academia programs, educational training, seminar exchanges, delegation 
exchanges and lectures, the research team has been working closely with the 
nation’s offshore wind power industry. Since 2014, Kuo's research team has been 
commissioned by domestic design consulting companies and industries to develop; 
(1) the analysis of cyclic axial loading behavior of the offshore wind turbine sleeve 
foundation, and (2) the design process of offshore wind turbine support structure 
with high liquefaction resistance potential in areas prone to strong earthquakes. The 
team has completed the stability evaluation of the large-caliber single-pile founda-
tion and sleeve pile foundation in liquefied soil during earthquakes, and assisted the 
industry in the design and verification of the offshore wind turbine foundation. 



Since 2015, the team has been commissioned by the industry, government and 
academia to carry out offshore wind farm development and foundation design 
verification and maritime construction training. In 2017, it first proposed a quantita-
tive risk assessment method for offshore wind farm foundation stability considering 
the given parameters of geotechnical design, the selection of earthquake duration 
and the uncertainty of terrain change caused by maritime construction. In 2018, the 
team carried out the energy integration project commissioned by the Ministry of 
Science and Technology to drill in the Changbin coastal area and evaluate the depth 
of hard rock face in order to assist the nation with the seismic evaluation of offshore 
wind farm design. The project also completed the nation’s first offshore wind 
turbine structure vibration monitoring and corrosion potential measurement, and 
assisted local developers to promote the establishment of offshore wind turbine 
operation and maintenance industries.
With the installation of three offshore meteorological observation towers and two 
pilot offshore wind turbines in Taiwan, offshore wind farms will be connected to the 
grid sequentially by the end of 2019. The results of offshore wind farm seismic 
force assessment and wind turbine foundation stability check will be tested by 
recording the offshore wind farm life cycle. Professor Yu-shu Kuo has devoted 
himself to the development of foundation design and maintenance technology of 
offshore wind turbines for a long time. He has provided students with sufficient 
learning resources for foundation design processes, numerical simulation skills, soil 
geological survey planning, risk assessment of marine geohazards, determination of 
geotechnical design parameters, and design verification processes. Through the 
professional courses and practical training provided by the laboratories at the 



university, the team is continuing to train high-level technical talent in connecting 
the offshore wind power and marine energy industries in alignment with the indus-
try-university cooperation project


