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ABSTRACT

The purpose of this research is to study the effects of
reinforced concrete beams on reinforced concrete column strength in
frameworks subjected to sustained load. Finite element analysis using
the displacement method was developed to predict the behavior and capa-
city of reinforced concrete columns. Nonlinearity of material and

geometry was taken into account in this analysis.

The method of analysis was divided into two parts : the equi-
librium analysis on a reinforced concrete cross section to develop the
load-moment-curuature-time relationships, and the member analysis to
develop the member stiffness matrix that was related to force and dis-
placement components of member. The behavior under sustained load was
predicted by using the time-dependent stress-strain diagram for concrete
modified from Hognestad's stress-strain diagram for concrete and dates
reported‘by many investigators. The method of analysis has been veri-
fied by qomparision with the test results reported by a number of

investigators.

A total of 504 frames have been analyzed in this study. 252

frames were braced against sidesway and contained columns loaded in



single curvature, and another 252 unbraced frames contained columns
subjected to lateral shearing loading. These frames were classified
into groups by the slenderness ratios of column, the relative stiffness
of column to beam and the level of sustained loadings. Each group
contained beams of different percentages of reinforcement and width

per total depth ratios with the same flexural stiffness based on the

transformed section method.

The results of analysis showed that the column strength
decreased as the slenderness ratio of columns, the relative stiffness
of column to beam, nominal eccentricities of columns and the level of
sustained load increased. It also indicated that the capacity of
columns in the frames containiné beams of equal stiffness depended on
the moment capacity of the connecting beams. If the moment capacity
of the beams was large enough to make the failure occur first in the.
column, the column strength was not affected by the percentages of
reinforcement and width to depthratios of that beams. Otherwise the
column strength depended on the percentages of reinforcement and width
to depth ratios of the beams which resulted in that the failure of

frames occured first in the beams.

Comparision between the analytical results and the design
method given by the 1983 ACI Building Code showed the limits of the
applicability of the design method that the beam sections should have

sufficient moment capacity to restrain columns up to failure loads.
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Fudan Member

Judugas Element
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Hmiinus svn i Ha agusl Eccentric load
UUURARAN Model

wRHaaLIna Mechanical model
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Joint

Boundary

Yield

Concrete
Reinforced concrete
Flexural rigidity
Allowable error
Total depth
Effective depth
Span length
Equilibrium

Moment capacity
Intensity
Compatibility
Strain

Creep strain

Plane strain
Initial strain
Eccentricity
Nominal eccentricity
Curvature

Beam

Deflection

Lateral deflection
Property

Nonlinear property

Structure
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Mathematical model

Incremental approach

System coordinate
Local coordinate
Effect

Flow chart

Energy

Strain energy
Area

Polinomial

Function

Displacemént interpolation function

Fiber

Finite element

Matrix

Stiffness matrix

Modulus

Modulus of elasticity

Shear modulus
Modulus of rupture
Moment

Moment of inertia
Restrained

Hinged

Discrete

Converge

Level
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kLevel of sustained load

Plane

Eccentric

Force

Resultant force
Viscoelastic
Corresponding
Assumption

Safety factor
Coefficient

Curve

Interaction curve
Column

Slender column
Long column

Short column
Stress

Yield stress
Compressive stress
Section
Transformed section
Reinforcement

Tension reinforcement

Compression reinforcement

Member
Compression member
Ratio

Slenderness ratio



dasrdmTupany Modular ratio
ANl ] Building
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