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Table 2 Test Results of Steel ™~
D22 D13 D10 D6 .
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EXPERIMENTAL STUDY ON BENDING AND SHEARING PROPERTIES
OF JOINTS IN PRECAST CONCRETE CONSTRUCTION

by YASUHISA SONOBE¥*, HIROSHI IMAI¥*,
MASAHIDE MURAKAMI* and NAOKI NIWA¥

In recent years the application of precast concrete (PC) construction to
building structures has been extensively studied. However, even now, there
are many unclarified problems regarding failure properties since a wide variety
of jointing systems is used, in addition to the fact that there are various
differences with the behaviors of cast-in-place reinforced concrete structures.

The feature of the type of PC construction described in this paper is
that reinforcing bars are passed through sheaths embedded in concrete members
after which integration is done by grouting, and this is completely different
from the conventional PC construction method of the Japan Housing Corporation
in regard to the methods of assembling and Jjoining members. Consequently,
there are many aspects of the elasto-plastic properties of a structure accord-
ing to this construction method which cannot be estimated from experimental or
analytical data concerning cast-in-place reinforced concrete construction and
conventional PC construction.

In this study, therefore, investigations were made from both experimental
and analytical aspects regarding the bending and shearing properties of multi-
storied PC walled columns made by the abovementioned construction method.

The results described below were obtained through these experiments.

Bending Test Pieces: Restoring force characteristics are basically the
same as for monolithically-placed reinforced concrete and can be approximated
well by the so~called Takeda's Model. However, various differences are seen
since there are joints in case of this construction method. For example,
initial rigidity is lower by the amount of deformation due to rotation at the
base compared with a structure of monolithic placement. And, with regard to
strain distribution of reinforcing steel, the strains at joints are increased
since cracks are produced at an early stage at these parts. With respect to
failure conditions, ultimate states are reached through yielding of main rein-
forcing bars at tension sides and crushing of concrete at compression sides,
and the maximum strength coincides well with the thoretical value for
monolithically-placed reinforced concrete.

Shearing Test Pieces: The theoretical value of initial rigidity roughly
agrees with experimental values. There is no failure with respect to bond,
and maximum strength is determined by frictional strength of joints. This is
the sum of strength due to axial force and reinforcing steel at shearing joints,
and is approximately TO percent of the shearing frictional strength of a Jjoint
with roughened surfaces.

* Institute of Structural Engineering, University of Tsukuba



