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Axial Compression Test and Construction Technology Analysis of UHP-ECC
Reinforced Low Strength Mortar Brick Masonry Columns

LIU Yu
( Fuzhou Quality Supervision and Inspection Station, Fuzhou, Fujian 350000, China)

Abstract ; In certain existing brick masonry columns, issues such as a severe deficiency in compressive bearing capaci-
ty have emerged. This is primarily attributed to factors including environmental impacts, material aging, and particu-
larly the extremely low strength of mortar. Under the influence of disasters, these columns are highly susceptible to
brittle failure. Thus, there is an urgent need for reinforcement to guarantee the continued safe operation of buildings.
In this work, an approach of using Ultra-High Performance Engineering Cementitious Composite (UHP-ECC) for sur-
face reinforcement of brick masonry columns is proposed. Axial compression performance tests were conducted on
twelve brick column specimens, in which six brick columns were surface-reinforced with UHP-ECC at a thickness of 15
mm, while the other six remained unreinforced as the control group. The tests aimed to investigate the failure patterns
and mechanical behaviors of brick columns with mortar strengths as low as MO.4 and M1. The results indicate that the
UHP-ECC surface layer exerts a substantial confining effect. This leads to a significant enhancement in both the bear-
ing capacity and deformation ability of the brick columns. Moreover, it effectively mitigates the brittle failure character-
istics of the brick columns. The fabricated UHP-ECC exhibits outstanding mechanical properties. The construction
technique of using UHP-ECC for surface reinforcement of brick columns is straightforward and practical. This method
involves manual plastering. Prior to construction, only the surface of the bricks needs to be cleaned and no special in-
terface treatment is required. Overall, the construction process features good workability.

Keywords: brick masonry column; UHP-ECC; overlay strengthening; compressive behavior; construction

technology
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