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Table.2.Wall Properties for Modeling [5]
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Table. 4.Stiffness properties of Interface Element [10]
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Table. 6.Strength Properties of Interface Element [10]
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Figure 6.Parameters of ECC modeling in tensile [8,9]
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Abstract

The extent of masonry structures and their weaknesses against earthquakes will increase the need for
research on new ways of seismic rehabilitation of these structures. Recently, in addition to conventional
techniques such as Mesh, Shotcrete, and FRP, new materials such as ECC materials have been considered by
the researchers to retrofit the masonry walls. The composite materials of cement base, which is one of the
types of cement base materials, due to the presence of fibers in the matrix, has a significantly different tensile
strain capacity than that of conventional concrete, so that the range of this parameter for a typical mortar is
0.015%, and for composite materials of ECC is from 0.5 up to 6%. In the present study, the effect of these
materials on the performance of the bearing masonry walls with in-plane failure modes including the
diagonal tension mode (brittle mode) and the bed-joint sliding mode (the ductile mode) were investigated.
The results of the research are based on the numerical method. ABAQUS software was used for numerical
modeling. Due to validate the model, the available laboratory information of as-built masonry walls has been
used. The as-built masonry walls are half scale. The wall dimensions for diagonal tension mode and bed-
joint sliding mode were 1900x1400x110 and 2700x1400x160 mm, respectively. The gravity load of the wall
was 0.1 MP. The walls strengthened with 20 mm ECC layers on one and both sides. In one case, ECC layers
were joint to the foundation and in other case were not. A change in failure mode of strengthened walls
(brittle to ductile) and hardening behavior were the main achievement of this research. If the connection
between ECC layers and the foundation is absent, the failure mode of strengthened walls will be toe-crushing
and rocking mode. If the connection between ECC layers and the foundation is present, the failure mode of
strengthened walls will be toe-crushing and bed-joint sliding mode. Other obtained results showed an
effective increase in strength and dissipated energy. The extent of this increase depends on how ECC layer is
connected to the foundation. If there is no connection between ECC layers and the foundation, the strength
and dissipated energy of walls with diagonal tension failure mode for one-side and both-sides ECC layers
will be 2.3 and 3 times, respectively, in comparison with those of as-built masonry walls. Whereas for the
bed-joint sliding mode, the extent of wall strength and dissipated energy is 1.4 and 1.8. according to the
obtained results and comparing the properties of the wall strengthened by one-side and both- sides ECC
layers, a significant difference was not observed, especially in bed-joint sliding mode. Appositively, if there
is a connection between ECC layers and the foundation, the strength of walls for one-side and both-sides
ECC layers will be 3.5 and 6 times, respectively, in comparison with those of as-built masonry walls.
Whereas the dissipated energy of walls will be 3 and 4.5 times. Based on these results, if the ECC layers and
the wall foundation are connected, the capacity of strengthened walls will be optimized.

Keywords: Bearing Masonry Wall, Engineering Composite Cementation, Numerical Method, Seismic
Rehabilitation.
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