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ABSTRACT

This paper presents a new earthquake resisting wall system which designs
and constructs wall panels and boundary columns separately. In order to joint
the wall panel and the column easily, anchors to the column of horizontal
reinforcements of the wall panel are omitted in the system. An ultimate
strength of the system is provided by adding each shear force of the wall panel
and columns. However, the strength of the wall panel is not able to obtain by the
general strength calculation formulas since wall panels of the system do not
have any flexural reinforcements such as main reinforcements of columns.
Therefore, a strength calculation method based on a new truss-arch theory was
developed in this paper. The calculation method evaluates the ultimate strength
stood on stress balance; hence, the strength shows flexural strength or shear
strength. A truss mechanism of the calculation method involves particular
stress of horizontal reinforcements of the system that become large on diagonal
lines of the wall panels, and that is 0 at both the ends. In the portion with the
stress change of horizontal reinforcements, tensile force of the horizontal
reinforcements is transmitted to concrete strut by bond resistance. The tensile
force, the compressive force of the concrete struts and the tensile force of
vertical reinforcements satisfies equilibrium conditions. Axial forces, reverse
bending moments, and constraint forces provided by the vertical reinforcements
have an effect on an arch mechanism of the calculation method. After the

calculation method for 1-storey wall panels has been proposed, it is extended to



a method for multi-storey wall panels which external force acts on at plural
height. Loading tests of single and two-story wall panels were conducted to
investigate compatibility of the calculation method. As a result, the calculated
values of flexural failures and shear failures were in good agreement with the
experiments.

After clarifying the strength calculation method of the wall panels, loading
tests of the wall systems of two types constituted of the wall panel and columns
were conducted. One is resistance strength systems which prevent the sliding
failure of a vertical joint between wall panels and columns, and the other is
resistance ductility systems which permit of sliding at the vertical joints. It was
clear that precast multi-story wall systems which permit of sliding at the
vertical joints show high deformation performance as a result of the
experiments. The study revealed the ultimate strength of the system is able to

evaluate by adding the strength of wall panel and the shear force of column.
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