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Abstract

Although the idea of “joints are relatively stronger than members” in seismic design of building
structures has been as the industry consensus for a long time, detection, identification, strengthen-
ing design and reconstruction of concrete structures rarely involve the core region of beam-column
joints in domestic for many years, which may become the construction defect or hidden danger for
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seismic performance of these structures to be reinforced. Based on several current requirements in
relevant codes and specifications about the core region of concrete beam-column joints, according
to corresponding research and analysis for engineering needs, the new strengthen method for the
concrete core regions by replacing their peripheral part section with the selected high-strength
material is firstly proposed as the complementary way with good applicability, then the derivation
process about the replacement section algorithm is shown in detail. Furthermore, the relative
technical explanations and practical suggestions followed by such a reinforcement engineering
case are given at the back of the paper, which can be taken as useful references for some streng-
thening design and reconstruction of existing concrete structures.
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Figure 1. Common beam-column joints in reinforced concrete structures
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Figure 2. Earthquake damage appearance of the core region in
reinforced concrete beam-column joints
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Figure 3. Strengthen the core region of concrete beam-column
joints by enlarging the section
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Figure 4. Strengthen the core region of concrete beam-column joints by steel encasement
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Figure 5. Reinforcing the core region of concrete beam-column
joints by carbon fiber sheet wrapped
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Figure 6. Strengthen the core region of beam-column joints by
adding shear wall or support between columns
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Figure 7. Appearance of chiseling construction completed in
the core region of some side column-beam joints on the first
floor
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