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U.D.C. 624.042.7 : 624.012.4

ASEISMIC CAPACITY OF REINFORCED CONCRETE STRUCTURES (II)

——Medium or Low Rise Reinforced Concrete Rigid Frames without Shear Walls——

by Dr. MINORU YAMADA, Prof., Kobe Univ. and HIROSHI
KAWAMURA, Assistant, Kobe Univ., Members of A.I.J.

In this paper the aseismic safety of medium or low rise reinforced concrete rigid frames without shear walls is
investigated on the basis that the steady-state resonance of such a frame as subjected to the sinusoidal forces at the
foundation is able to be considered as the critical state. The criteria of the aseismic safety are given by applying
the elasto-plastic hysteresis loops and fatigue characteristics of reinforced concrete members to such a critical state.

Consequently the allowable maximum acceleration amplitude of the forced ground vibration is expressed as the
function of the ductility factor (#) and the factor F(s) which is related to the shape of the hysteresis loops (cf.
Egs. 17, 17/, 17”). Numerical examples on the aseismic safety of one-story and four-story real reinforced concrete
structures are presented. From these examples it is able to be concluded that the necessary minimum base shear
force coefficient of the ordinary types of medium or low rise reinforced concrete rigid frames is about 0.6.

U.D.C. 624.042.7 : 69.022 .4

RESTORING FORCE CHARACTERISTICS OF REINFORCED CONCRETE
ASEISMATIC ELEMENTS (Part 2)
-——Effects of Loading Type, the Dimensions of Members and Cross

Sectional Properties on the Restoring Force Characteristics——

by SUKENOBU TANI, Prof. of Waseda Univ. SETSURO. NO-
MURA, Assoc. Prof. of Science Univ. of Tokyo, TOMOYA
NAGASAKA, Lecturer of Tohkai Univ., and AKIRA HIRA-
MATSU, Graduate Student of Waseda Univ., Members of
AlL]J.

Following Part 1, in this paper various factors which have influences on the restoring force characteristics of
reinforced concrete aseismatic elements are examined through the tests. The factors which are discussed in this
paper consist of the dimensions of members and cross sections, the quantities of reinforcements, the vertical load on
the top of the column and loading types such as lateral loading, diagonal loading, static loading and dynamic loading.
In the skeleton curves the influences on strength and stiffness and in ‘““Normalized Characteristic Loop’’ those on
loop shape and hysteresis damping are mainly discussed.

U.D.C. 724.0142.072.33 : 539.37

NONLINEAR ANALYSIS FOR K-TYPE BRACED STEEL FRAMES

by MORIHISA FUJIMOTO, Prof., Tokyo Institute of technology,
AKIRA WADA, Researcher, Computer Division, Nikken
Sekkei Ltd., KAZUHIKO SHIRAKATA, Structural engineer
Shimizu Construction Co. Ltd., RYU KOSUGI, Graduate
Student of Tokyo Institute of Technology.

Particularly in high storied buildings, since they are subjected to large repeated horizontal forces due to the
earthquake and wind, there are several occasions that braces are set into frames as the structural elements against
the external forces.

Since, however, the brace bears a large axial force, it is needed to secure the rigidity and ultimate strength, so
that a large cross-sectional members must be used. As a result the slenderness ratio (L/r) becomes comparatively
small in the order of 30~70, and consequently a brace on the compression side is apt to break down by plastic
buckling.

In order to clarify the mechanical behaviour of a structure having such characteristics analytically, this paper
deels with nonlinear analysis taking consideration of the nonlinearity due to the yield of materials and the
nonlinearity baced on the finite deformation theory unable to be neglected in the behaviour of instability problems.

For the purpose, the behaviour of compressive members with different slenderness ratio was first analyzed for
repeated loadings, and after making various checkings of the results, the analysis of the behaviour of 1 story 1 span
frame provided with K-type braced is made for the case in which a repeated horizontal force is applied.
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