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An Experimental Study on Development of Interconnection between Cast-in-Situ
Diaphragm Walls by Vertical Construction Joint Method (Part 1)

——Tests of Reinforced Concrete Walls Subjected to Shear,
Bending Shear, and Pure Bending Forces

Toshikazu Takeda Hajime Ohuchi
Ken-ichi Irisawa Mineo Sato

Abstract

The object of this study is to establish a new method of constructing foundations by
use of cast-in-situ diaphragm walls instead of caisson foundations which have been widely
used. The main problem in providing the new method is how to design the vertical joint
portions of the cast-in-situ walls which must be connected to adjacent walls as rigidly as
possible in order to transfer shear and bending forces. A sophisticated method for the de-
sign of vertical joints is devised here. That is, the method consists of lapped splices of
main horizontal reinforcing bars and shear connectors in steel joint boxes located at both
edges along vertical joints.

To investigate the placeability, strength and stiffness of the vertical joints, 27 specimens
of actual dimensions are tested for 4 sets of loadings, i.e., (1) shear, (2) bending shear, (8)
pure bending, and (4) shear force in-plane. This report describes the results of the tests
carried out for 22 specimens subjected to lateral forces normal to the walls, together with
the test results of concrete cylinders cored from the above walls to confirm the properties
of concrete.

From the test results, an experimental function to predict the shear strength of a joint
is first proposed. Secondly, effects of development length on responses of joints and the
stress transfer mechanism under loading coupling shear and bending are investigated from
the behavior obtained.

As a conclusion, it can be said that the vertical joints developed here are strong enough
to transfer stresses due to shear and bending if careful attention is paid to the design of
the shear connector and development lengths of lapped splices. In addition, this method
is superior in economy to that of caisson foundations.
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