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Abstract

Alot of old masonry structures, for functional change such as large door opening at the ground floor,
need to be remoulded and strengthened. For most of the bearing wall removed at the ground floor,
which caused the load transfer route changed, the load-bearing structure of masonry structure was
transformed to masonry structure with bottom story frame. The underpinned technology of steel
and masonry composite beam can be recommended for stiffness, entirety, and construction used
in the reinforced structure of beam-supported wall. At present, for the detailed research is rare in
the point of steel and masonry composite beam, mechanical property of the beam was studied
deeply with finite element method and project example. Based on the research, Finite Element
Method was used to study the mechanical property of stress and strain for the steel and masonry
composite beam, and the difficulties of the underpinned technology were explored for design and
construction.
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Figure 1. (a) Photos for reconstruction before and after; (b) Structural layout of ground floor
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Figure 2. Underpinning scheme of steel and masonry composite beam
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Figure 5. Finite element modal
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Figure 6. Max. principal stress of the whole model
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Figure 7. Min. principal stress of the whole model
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Figure 9. Max. principal stress of masonry and concrete
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Figure 10. Min. principal stress of masonry and concrete
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Figure 11. Vertical deformation of masonry and concrete
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Figure 12. Max. principal stress of epiboly profiled steel
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Figure 13. Min. principal stress of epiboly profiled steel
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Figure 14. Vertical deformation of epiboly profiled steel
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Figure 15. Max. principal stress of dia-screw bolts
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Figure 16. Min. principal stress of dia-screw bolts
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