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FIG 8 CRACK PATTERNS AND FAILURE MODE AFTER TEST
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Experimental Study on the Strengthening of Reinforced
Concrete Buildings
Part 1. Strengthening by Postcast Reinforced Concrete Shear Walls

by Hideo Katsumata*, Daisuke Kato**, and Hiroyuki Aoyama#*#**

Evaluation of earthquake-resisting capacity of existing reinforced concrete
buildings revealed that a considerable number of existing building needed
strengthening of certain extent, and the review of structural design for such
strengthening showed that the most favored strengthening method was to increase
stiffness and strength by '"postcasting" shear wall panels into frames, con-
tinuous over the height of buildings, and into several consecutive spans.

Currently used design recommendation for postcast shear walls was developed
on the basis of the available test data utilizing single story and single span
wall specimens. They differ from those in the actual buildings in two aspects.
First, when multiple story, multiple span walls are cracked by diagonal tension,
existence of adjacent panel would increase the resistance against dilatation,
but such confining effect is not reflected in single story, single span speci-
mens. Secondly, the ultimate strength of many test specimens was dictated by
the flexural yielding even though they finally failed in shear mode, which is
not expected to occur in the actural buildings.

For the reevaluation of current design recommendations, 13 wall specimens
of about one third scale were tested. Beams were deliberately made stronger
and stiffer than those of a real structure in order to simulate the confining
effect of multiple story walls. Wall panels were cast monolithically with
frames in three specimens, and wall panels with or without an opening added to
existing open frames in the other specimens. The major variable was the
strength and stiffness of columns on both sides of walls; strong columns simu-
lated high ratio of flexural to shear strength; strong and stiff columns
represented higher confining effect of walls in consecutive spans. Expansive
concrete and high-strength adhesive to anchor dowel bars were used in the latter
six specimens in order to reduce the separation along the construction joints.

Major findings from tests include the following: (1) Increased confining
effect around the wall increased the shear strenggth of both monolithic and
postcast walls. (2) Shear strength of postcast walls was lower than that
corresponding of monolithic walls, but deformation capability of postcast walls
was superior. (3) The improvement of construction method could reduce the
slippage along the construction joints of postcast wall specimens, resulting
in the deformation characteristics similar th those of monolithic wall specimens.
(4) Design shear strength of postcast walls with high confining effect can be
increased from the currently used equation. (5) Evaluation of effect of openings
in the current design method seems adequate.

* Graduate Student, Department of Architecture, University of Tokyo
*% Graduate Student, Department of Architecture, University of Tokyo
**% Professor, Department of Architecture, University of Tokyo



