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This thesis is entitled "Proposal for the Design Process of Port Structures to Reduce Greenhouse Gas (GHG) Emissions
from Construction and Investigation on the Use of Low-Carbon Materials" and consists of 11 chapters. This research
proposed a new design process for port structures that considers reducing GHG emissions and suggested the potential use
of carbonated steelmaking slag as a low-carbon material.

Chapter 1 summarized the background, purpose, and composition of this research.

In Chapter 2, previous studies on design considering GHG emissions were reviewed.

In Chapters 3 and 4, case studies were conducted on the design stages of port structures. These studies highlighted the
need to include GHG emissions as a decision-making indicator in addition to construction costs and consider the application
of low-carbon technologies from the early design stage to achieve the best design solutions.

In Chapter 5, a comprehensive evaluation of GHG emissions and construction costs in design was investigated. This led
to a consideration of the carbon price necessary to reduce GHG emissions through design.

In Chapter 6, a design process that considers reducing GHG emissions was proposed for port structures.

In Chapter 7, previous research on the carbonation of steelmaking slag was reviewed.

In Chapter 8, the mechanism and capacity of direct CO2 sequestration by steelmaking slag were experimentally
investigated. The crystallization process of carbonates and the relationship between the carbonate layer's growth and
carbonation stagnation were discussed. The potential for achieving energy- and cost-effective CO2 sequestration was
demonstrated.

In Chapter 9, using carbonated steelmaking slag as construction materials was experimentally examined. Additionally, it
was estimated that using carbonated steelmaking slag would significantly reduces the GHG emissions from the construction
of port structures.

In Chapter 10, the reduction in GHG emissions of port structures through the application of the proposed design process
and the use of the carbonated steelmaking slag was evaluated. This analysis highlighted the importance of integrating the
design process with using low-carbon materials.

Chapter 11 summarized the findings above and presented the conclusions of this research.
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