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EXPERIMENTAL STUDY ON CONNECTIONS BETWEEN CAST-IN-SITU
DIAPHRAGM WALLS AND STRUCTURAL ELEMENTS OF A BUILDING

by YOSHIROU KOBATAKE*

This report is concerned with an experimental study on the application for
seismic structure of cast-in-situ diaphragm R/C walls constructed in the under-
ground and along the periphery of buildings as earth-retaining walls for excava-
tion.

Cast-in-situ diaphragm walls designed as seismic walls must be connected
structural elements such as footing beams of a building as rigidly as possible.
A special keyed joint method has been adopted for these connections. In this
method, concrete deformations formed in the shear plane by bent up steel plates
attached to the steel bar cage and reinforcement anchored on both sides at right
angle to the shear plane are used to connect.

In order to study the structural performance of the connections, push-off tests
were performed on specimens made with the wusual reinforced concrete members,
From the test results, the following points can be said.

(A) The shear transfer strength Tiu for direction at right angle to the line
of the indent is given by

- 2
Tju =1.3 Psfy + 35,6 (kg/cm”™) civennneses (3)
(B) The shear transfer strength ij for direction in parallel with the line
of the indent is given by
= 2 P ¢
ij 0.40 Psfy + 13.5 (kg/em®™) ..., 4)
where
P, = reinforcement ratio in the shear plane
fy = yield point of the reinforcement

In order to verify the structural performance of the connections between cast—
in-situ diaphragm walls and structural elements of a building and the validity of
the preceding empirical equations (3) or (4), the specimens of full-size connec-
tions built by the preceding new method were made and subjected to shear forces
only and both shear forces and torsional moments in the shear plane to failure.
From the test results, the following facts could be described.

1. The structural performance and Constructability of the connections were
satisfactory comparing with the usual construction joints placed new con-
crete on rough surface,

2. Shear transfer strengths of the connections could be calculated by the em-
pirical equation (3) or (4) deduced from the model tests.

3. Torsional moment strength of connection in the shear plane could be given
by equations (5) and (6) under the assumption of the perfectly plastic.
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