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AN EXPERIMENTAL STUDY ON THE INTERACTION SURFACE
FOR COMBINED AXIAL LOAD, BENDING AND SHEAR
IN REINFORCED CONCRETE MEMBER

By Minoru WAkABAYASHI, Koichi MiNaMI and Shozo TOUKURA

Synopsis

In general, the effect of the simultaneous application of combined axial load, bending
and shear on the strength of a member can often be expressed by the failure interaction
surface. An experimental study is, made to determine the general interaction surface of
reinforced concrete member with and without web reinforcement. The major variables are
the length of shear span, the percentage of web reinforcement, and the axial load. All
specimens were the same rectangular cross section (8cmX8cm). Main discussion is concen-
trated on the general interaction surface based on the initial cracking strength and maximum
strength.
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Test Program and designation for each specimen

Table,
Column Sshear
Specimen Name Cross Rgfi?)
Section h/2D
RA00 - RA08 0
RB00 - RB08 0,25
RC00 - RC08 0, 50
SERIES I
RDO00 - RD08 1,00
RE00 - RE 08 ‘ 2,00
RF00-RF08 | 2 4,00
- . 8 -
‘ 5
RC40-RC48 | &} 0,50
i o
SERIES TT | RD40-RD48 8 1,00
[=]
RE40 - RE48 B . 2.00
i Z —
RB90 - RB98 ‘ 0,25
RC90-RC98 0. 50
SERIES Jf | RD90-RD98 I 1,00
|
RE90 - RE98 ‘ 2,00
RF90- RF98 4,00
PAO0O - PA 08 Lo
PB00 - PB08 o 0,25
[
PC00 - PC08 g 0,50
SERIES IV : 3
PD00-PD08 " 1,00
PE 00 - PE08 ’ A ‘ 2.00
PF00-PF08 | Y 4,00

Note h:

Column length
Column depth
Axial load

Axial Web i Tension
Load Reinforce- ! Reinforce-
: ment ment
Ratio Ratio Ratio
N/No Pw(%) ' Pu%)
|0 |
0 0.44 1.32
0.2
T
0.4 !
0.6 | 488
0.8
!
0 0

: Ultimate compressive strength obtained from additional theory
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Fig. 3 Dimensions and arrangement of reinforcements (unit, mm)
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Photo. 1 Test set-up.
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Note. Failure modes of test specimens are divied into the following types.
RB94: Diagonal compression failure.
RC94, RD94: Diagonal tension failure.
RE94: Shear compression failure.
RF94: Flexural compression failure

Photo. 2 Failure modes of test specimens
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Fig. 7(a) Interaction curves of combined bending and shear for SERIES T
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Fig. 7(d) Interaction curves of combined bending and shear for SERIES v
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