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Study on Mechanical Properties of

Semicircular Concrete Members

Osamu KIYOMIYA *
Hiroshi YOKOTA *F

Synopsis

Semicircular reinforced or prestressed concrete members are actively introduced to
structural members in offshore seawalls and breakwaters.The perpendicular component of
external wave forces and earth pressures can contribute to the overall stability of the
structure and then lighten its weight. This characteristic is advantageous to construct
the port and harbour facilities in deep sea areas.

Loading experiments were conducted so as to elucidate the mechanical properties of
semicircular concrete members, Quarter-circle, semicircle and joint-part specimens were
employed in the experiment. Ultimate strength, deformation, cracking and the mode of
failure were fully investigated. Morcover, the comparison of the experimental resulis
with the calculated ones by the limit state design methed for concrete structures was
conducted, and the applicability of the method was examined. In calculating the ultimate
strength, the curvature of the member was taken intc consideration. Furthermore, the
nonlinear finite element method was applied to know its validity for the design of semi-
circular concrete members.

The following conclusions were obtained through the experimental and analytical
worl :

1) The calculated fexural moment and shear force of resistance were smaller than the
experimentar ones. Therefore the limit state design method can apply to the design
of semicircular concrete members.

2) The flexural moment at the serviceability limit state must be less than 30 % of

that at the ultimate limit state from the viewpoint of crack widths,

*  Chief of Subaqueous Tuanels and Pipelines Laboratory, Structures Division

* % Nember of Subagueous Tunnels and Pipelines Laboratory, Structures Division
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