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< SUMMARY >

Purpose &
Contents

The “prestressed precast hybrid beams with wide flange for fast—built and
material saving of steel” proposed in this research can be applied to the building
structures with long-span of at least 10m and bridge/civil engineering structures
with _longer than 20m span length. In addition, the disadvantages of existing

composite beams can be improved and complemented in the proposed hybrid

beam. Therefore, the main purposes of this research are to develop the design
and analysis methods and the construction technologies of the proposed hybrid
beam. The industry—university cooperative research will be performed with properly
assigned roles of each institution so that this research project can be efficiently
carried out. The research items and scopes at each year are following:

1% year : It includes figuring out the problems which can be obtained from
existing composite beams, and, in order to supplement these problems,
developing the optimum shapes of the proposed hybrid beam. In addition, the
structural performance of the proposed hybrid beam will be specifically checked
by using conventional composite beam theory and finite element analysis method.
After that, the flexural behaviors of the hybrid beams at the construction stage
and the fully composite stages will also be verified through the experimental
studies. Based on the analytical and experimental researches, the structural
capacity at the construction stage can be estimated, and the flexural behavior at
the composite stage including the horizontal shear performance between
embedded steel member and cast—in—place concrete can be evaluated in detail.

2" year : The experiments will be performed to investigate the shear behavior
of proposed hybrid beam based on the analytical study conducted in the 1% year.
Also, the shear-resistance mechanism between the bottom precast flange which
has high stiffness induced by introduction of prestress and topping member that
has lower stiffness than the bottom precast flange will be investigated. Through
these research works, the shear contribution of the embedded steel member at
the hollowed section of the hybrid beam can be determined quantitatively. In
addition, the detailed design guidelines will be established by checking the
difficulties that can be occurred in the design, manufacturing, and construction
precesses, based on which the constructability, economic feasibility and market
competitiveness of the proposed hybrid beam will also be assessed in detail.

Results

In this research, the market competitiveness of the proposed technology is
verified by comparing with the existing construction methods and by performing
the detailed analysis on the structural performance, constructability, and economic
feasibility. In addition, the field applicability of the proposed hybrid beam is
maximized based on establishment of design guidelines and fabrication of its
prototype. The achievements obtained from this research project are followings:

e Verification of the structural performances such as flexure, shear, and

horizontal shear
» Establishment of analysis methods and procedures of the proposed technology

_4_



* Proposal of the structural and beam—column joint details
Establishment of detailed design guidelines
« Manufacturing the prototype member

« Registering intellectual property right such as patent
* Publication and presentation of the academic papers on the research results

Expected
Contribution

The most existing composite beams applied in domestic construction fields
have not been used in both the building and civil engineering structures. However,
the “prestressed precast hybrid beams with wide flange for fast-built and material
saving of steel” developed in this research can be applied to both building and
civil engineering structures unlike existing composite beams. In addition, since the
bottom precast members are manufactured in the factory before construction of
the structure, the proposed hybrid beam has superior constructability and
economic efficiency as well as better quality control. Therefore, the developed
hybrid beam can be applied to the civil engineering fields, such as integral
abutment bridge and viaduct girder in the rahmen bridge, as well as the building
structures, such as underground parking structure and commercial logistic center.

Keywords

e Prestressed . . . Precast
Fast—built Hybrid beam Material saving Wide flange conorete
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