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STUDY ON THE SEISMIC SAFTY OF A STEEL REINFORCED CONCRETE STRUCTURE
WITH K-TYPE BRACES

Yoshihisa Gyoten* Koji Mizuhata?® Tadahiro Fukusumif*
Naoya Harada*** Toshiyuki Ohnishi¥** Naohiko Uryuda***

This study deals experimentally and analytically with the seismic safety
of a 14 storied steel reinforced concrete building structure of twin tower
type with the K-type braces on the first floor. In the experimental study
under the application of the vertical load to the column, four levels of hori-
zontal load were applied statically and cyclically to two one-bay and one-
storied frame specimens with SRC K-type braces of 1/7 scale (Figl) taken
out from the first floor of an existing 14 storied residential building (Fig.
17) and the restoring force characteristics, the dynamic strain distribution,
the pattern of failure, the damping factor, and the low cycle fatigue
characteristics, etc. were investigated. 1In the analytical study, after
formulating the restoring force characteristics, some earthquake responses
of the 14 storied steel reinforced concrete rigid frames of twin tower type
including the K-type braces on the first floor were calculated under a
certain hysteresis rule and compared with the response of the same 14 storied
with 1/3 stiffness and strength of the existing one.

The following conclusions have been obtained:

(1) The specimen shows a stable elasto-plastic behavior due to some hundreds
of cyclic load at 1/274 of the rotation angle of column. In the last 538th
cycle of loading, concrete of the specimen shows many numbers of cracks
and some spalls, while the damage factor of the steel members are at most
20% for the braces and 30% for the upper beam, which is safe enough.

(2) The damping factor is constantly about 14% throughout the medium and
large amplitudes of cyclic loading.

(3) The braces sustain 83-94% of the total horizontal load until their yield.

(4) The static load-displacement curve in the experiment can be traced by
means of the elasto-plastic analysis of the rigid truss model, where the
bending and the axial deformations are taken into account. This is used
as a skelton curve.in the earthquake response analysis.

(5) The restoring force characteristics in the experiment is of the inverse
S-type and can be expressed by the normalized characteristic loop in Eq.(3)
which is used in the earthquake response analysis.

(6) The earthquake response of an existing 14 storied steel reinforced con-
crete building structure of twin tower type with the K-type braces on
the first floor is so small as in the elastic region on the first floor,
and instead, it is so large as beyond the yield point in the middle height
(3-9th floor). Even though strength and stiffness are reduced to 1/3 of
the existing building, this influence on the natural period is so small
that the earthquake response, is not much changed except the first floor.

(7) The elastic earthquake response, where the symmetric natural modes are
considered, shows the nature of the twin tower coupling each other.

xProfessor, Faculty of Engineering, Kobe University
**Research Associate, Faculty of Engineering, Kobe University.
»*xGraduate Student, Kobe University
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