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Construction Methods and Mechanical Performance Analysis of UHP-ECC
Joint Reinforcement for Clear Water Brick olumns
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Abstract; Existing fair-faced brick masonry columns face issues such as insufficient bearing capacity due to increased
service life, material aging, and lower design standards in the past, making reinforcement urgently needed to ensure
the continued safe use of the building. It is proposed to use ultra-high-performance cement-based composite materials
(UHP-ECC) for joint filling reinforcement of brick masonry columns. Axial compression tests were conducted on four
brick column specimens, including two reinforced columns with a 20 mm UHP-ECC joint fill depth and two unrein-
forced columns as controls, to analyze the failure modes and mechanical performance of fair-faced brick columns.
Based on the test results, specific measures to ensure the construction quality of UHP-ECC joint-filled reinforced brick
columns were proposed. The test results indicate that after UHP-ECC joint reinforcement, the failure load of the brick
columns increased by 17% ~ 25% compared to unreinforced columns. The process of failure and crack development
was similar to that of the unreinforced specimens, but the failure mechanisms at each stage differed. Based on the test
results, key construction measures such as setting temporary supports and treating the base layer during engineering re-
inforcement were particularly emphasized to ensure safe and reliable brick column reinforcement construction.

Keywords: clear water brick masonry column; UHP-ECC; joint reinforcement; axial compression perform-
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