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Figure 1 (Color online) Guidelines for the comprehensive transport field of China from 2016 to 2023
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Figure 2 (Color online) Gross ocean product of China from 2014 to
2024
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Figure 3 (Color online) Connotation of ocean-oriented civil engineering
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With the growth of the global population and the acceleration of global trade, land resources are becoming scarce and the
inner-cycle economy development model limits economic development. Therefore, the development and utilization of the
ocean-oriented economic development model have become an important way to solve this problem and these initiatives
require tailored infrastructures. Over the past several decades, with the advancement of marine engineering technology and
the increase in mankind’s demand for ocean economy, scientific research related to the ocean-oriented civil engineering has
developed rapidly. However, several deficiencies persist, such as insufficient systematic functionality of infrastructures,
lack of overall integration in transportation network systems, and inadequate disaster resilience against sporadic major
disasters and extended service lifespans. Given the national strategies related to the transportation and the ocean, as well as
the current development deficiencies of ocean-oriented civil engineering, it is imperative to conduct a comprehensive
summary and exploration of the definition, development, and challenges faced by the ocean-oriented civil engineering.

Firstly, the concept, definition, and connotation of ocean-oriented civil engineering are elucidated. The national strategic
and technical basis for supporting the development of ocean-oriented civil engineering are analyzed. Starting from the
needs of economic and social development, the construction and scientific research progress related to the ocean-oriented
civil engineering are reviewed, further summarizing the basic problems and constraints existing in the development of
ocean-oriented civil engineering. Based on the important needs of future open economy development and striving to build a
strong maritime country, a basic framework for the discipline of ocean-oriented civil engineering is proposed. Additionally,
key scientific problems of the ocean-oriented civil engineering that need to be paid attention to in the future are prospected.
Based on the development of ocean-oriented civil engineering, it is essential to focus on the research and development of
low-carbon materials for ocean-oriented civil engineering and their deterioration mechanism, accelerate the breakthrough
in green construction technologies of ocean-oriented civil engineering under the interaction of “wind, fire, water surge,
earthquake and collision”, and intensify studies on the site selection, resilience enhancement, and the risk assessment, and
management of short-term and long-term environmental impacts under complex conditions in the ocean-oriented civil
engineering.

The development of ocean-oriented civil engineering relies on the national strategy for strengthening the nation through
maritime prowess. Accelerating the construction of ocean-oriented civil engineering helps to promote the development of
an ocean-oriented economy and the implementation of the strategy of ocean power. Given this advantage, a new economic
growth point into the modern ocean economy is expected to be injected by ocean-oriented civil engineering. In summary,
the mutual coordination between modern ocean-oriented civil engineering construction and the environment epitomizes the
essence of green, low-carbon, and sustainable engineering practices. Adhering to the fundamental principles of using low-
carbon materials, ensuring long service life, promoting green construction methods, and enhancing disaster prevention, it is
essential to establish a multi-level, multi-functional application system for ocean-oriented civil engineering.

ocean-oriented civil engineering, low-carbon materials, long-life structure, green construction, smart disaster
prevention
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