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STRENGTHENING METHOD USING CFRP WITH VARTM TECHNIQUE FOR
CONNECTION OF L-SHAPED STEEL MEMBER

Yukihiro MATSUMOTO, Daiki NAKAMOTO, Kohei SUZUKI, Sota SATO,
Takahiro MATSUI and Hironori MAEDA

In recent years, many seismic retrofitting methods have been performed to improve the structural
performance and prevent the brittle failure of structural members. In the case of steel structures, slender
seismic braces have been widely used for buildings, towers, and bridges. The brace connections should
resist the full plastic axial tension load to ensure adequate plastic deformation performance for vibration
energy absorption. However, several connections do not satisfy these requirements.

Recently, carbon fiber reinforced plastic (CFRP) has been used extensively to strengthen existing
structures because of its high strength, high elastic modulus, and light-weight characteristics. In this paper,
we investigate the applicability of CFRP strengthening for brace connections and gusset plates with
stepped surfaces using the vacuum-assisted resin transfer molding technique. Stepped surfaces can be
eliminated by using alternative CFRP layers to straighten the structural CFRP layers in order to
effectively transfer the axial stress. Eventually, it is shown that CFRP strengthening can improve the
connection strength and plastic deformation with 3% elongation under tensile loading. And it is
confirmed that debonding and/or damage does not occur in the bonding layer between CFRP and steel
under compressive loading.
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