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It can be confirmed that many steel structures constructed during the period of high economic
growth are corroded and thinned due to aging, and the structural performance is degraded. It
is estimated that the number of Japanese bridges used for more than 50 years is increased
year by year, and in 2033, 67% of Japanese bridges will correspond to this. Therefore, it is
desired to extend the life of infrastructure including bridges, and the carbon fiber reinforced
plastic (CFRP) that has light weight, high strength, and high durability performance is used
for construction and civil engineering structures. The most commonly used repairing and
strengthening of buildings and civil engineering structures are the on-site molding and
bonding method using hand lay-up technique and the bonding method using the CFRP plate.
These methods have several characteristics. The molding and bonding method by hand lay-up
can be easily applied to various conditions of shape. However, since construction depends on
engineers, it is difficult to perform stable construction for the design. In addition, the hand
lay-up technique requires the resin impregnation process to be carried out layer by layer, so
that consuming a long construction time in the case of widerarea and multi-layer
construction. In the case of repairing / strengthening of structures, since there are constant
users, the extension of construction time becomes a concern. The CFRP plate bonding method
is completed by only on-site bonding process, so the work is easy but not suitable for bonding
to the un-uniform surface. Therefore, in this thesis, a vacuum assisted resin transfer molding
(VaRTM) method, which is applied in the aerospace, marine and also energy field, is applied
for repairing and strengthening steel structures in the construction and civil engineering
fields. Hence, this thesis purposes to establish an adhesive bonding by using VaRTM method
for steel structural members and analyzing its mechanical behavior.

This thesis consists of 7 chapters as follow.

In Chapter 1, the research background and purpose are described. .

In Chapter 2, the FRP molding process including the VaRTM method developed in this thesis
is described.

In Chapter 3, in order to realize a stable molding and bonding method to steel structural
members using the VaRTM method, surface analysis by a scanning electron microscope is
performed. The requirement procedures for bonding method by VaRTM are also described.
In Chapter 4, proposes an experimental method for evaluating the principal stress generated
in the adhesive layer at the time of peeling for steel/CFRP bonded specimen made from the
VaRTM method, and compares it with the existing principal stress evaluation equation and
finite element analysis.

In Chapter 5, basic bond strength evaluation, bond strength under shear loading and bending
deformation through a double strap tensile shear test and a three-point bending test with
yielding of steel are evaluated.

In Chapter 6, CFRP strengthening shapes, cross-section, and taper position of CFRP were
designed for bending steel plates and evaluated through a three-point bending tests.

In Chapter 7, the research findings in this thesis are summarized.




