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Development of Strengthening Method for New Opening in Existing Concrete Beam
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Abstract
In renewal construction of buildings, it is often necessary to install new openings in existing beams. In
these cases, strengthening methods need to be developed to maintain the beam’s structural performance. These
methods must not only provide sufficient strengthening effect, but also fulfill other demands such as low noise,
low vibration, no welding, etc. This report describes the features of developed methods, their strengthening
effect, and the strength evaluation formula after strengthening. These methods are expected to improve

flexibility in renewal construction of building equipment.
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Fig. 1 OOOOODODOOOO
Concept of Equipment Piping
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Example of Bending Steel Plate Strengthening Method
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Photo 1 OOOO
View of Strengthening Portion
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Bending Steel Plate
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Test Result of Bending Steel Plate
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Example of L-Shaped CFRP Plate Strengthening Method
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Test Result of L-Shaped CFRP Plate
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Example of Steel Pipe Strengthening Method
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View of Strengthening Portion Steel Pipe
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Test Result of Steel Pipe

Apond S

e -e- -
[=——

Fig. 8 D00O0D0OO0OOO (DODOOOOoOoO)
Evaluation of Effective Bond Area (Bending Steel Plate)
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Evaluation of Effective Bond Area (Steel Pipe)
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Comparison of Calculated Value and Test Result
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