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This study aimed to verify the effectiveness of reinforcing of steel members
using carbon fiber reinforced plastics (CFRP) and its applicability to seismic
strengthening of steel truss bridges.

When old steel truss bridges are subjected to seismic loads specified in the
current design specification, the response often exceed the allowable values. When
strengthening members of steel truss bridges, the overall buckling phenomenon under
compression loading and cyclic loadings is important to be clarified.

First, the effectiveness of seismic strengthening of bridges using conventional
methods was examined. The results showed that reinforcement by the conventional
method with steel material sometimes increased the bridge response due to increased
dead load. Therefore, reinforcement with CFRP, which has less influence on dead load
and base material, was considered.

Next, loading tests were conducted using specimens of steel members reinforced
with CFRP. The results showed that reinforcement with CFRP was effective in
suppressing the occurrence of overall buckling and in improving deformation
performance after overall buckling. Further, it was found necessary to properly account
for the reduction in Young's modulus of CFRP in compression, when calculating the
buckling load capacity of steel members reinforced with CFRP. The results also showed
that the application of high elongation elastic putty was effective against CFRP
delamination under tensile loading. However, when high elongation elastic putty was
used under compression loading, the buckling load capacity decreased and the
deformation after overall buckling increased.

Under cyclic loading, the stiffness of the steel members decreased due to the

development of buckling deformation. However, the reinforcement with CFRP effectively



suppressed this decrease in the stiffness.
Finally, the study clarified that CFRP is effective for seismic strengthening of
steel truss bridges, and summarized considerations that should be taken into account

when applying CFRP to the design of seismic strengthening.



