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Deformation characteristics of prestressed steel plate—brick

masonry composite wall under support failure

HAO Wei—dong, LI Jian—qi
(School of Architecture and Art,Hebei University of Engineering , Handan 056000, China)

Abstract: To investigate the application effect of prestressed steel plate strip reinforcement technology in
improving the load—bearing capacity of walls and reducing the degree of deformation, the deformation
characteristics of prestressed steel plate strip brick masonry composite walls under applied loads were
investigated by considering the failure state of supports. In the experiment, 7 specimens were carefully
designed and reinforced with prestressed steel plates, each with different reinforcement situations. In the
production of specimens, after pouring the bottom beam, a brick masonry wall is made. After pouring the
top beam, the surface is smoothed to form an overall structure with the bottom beam and brick masonry

wall. Transport the cured specimens to the laboratory for reinforcement with prestressed steel plates. The
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cutting length of the longitudinal steel plate strip should be consistent with the height of the wall. If vertical
preloading stress is required, the cutting length will correspondingly increase by 2 or 4 mm. The horizontal
steel plate strip matches the actual width of the wall. Install testing instruments and strain gauges, start
loading until the support function of the composite wall fails, and stop the test loading. The results
demonstrate a positive correlation between the reinforcement performance of prestressed steel plate strips
on walls and the load-bearing capacity of the walls. Before the wall support fails, the curve shows a
decreasing trend, followed by the failure of the wall support. A prestressed steel plate strip with strong
reinforcement performance can reduce the strain value of the wall itself, that is, reduce the degree of
deformation of the wall itself. The application of prestressed steel plate strips can significantly enhance the
overall stiffness and stability of walls.

Key words: support failure; pre stressed steel plate strip; bottom beam; top beam; brick masonry walls;

composite wall; wall deformation characteristics
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Fig.1 Vertical view of brick masonry wall
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Fig. 2 Masonry effect of brick masonry walls
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Fig.3 Layout number of strain gauges
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Fig. 4 Load displacement curve of specimen wall
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