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AN EXPERIMENTAL STUDY ON ELASTO-PLASTIC
CHARACTERISTICS OF COMPOSITE MEMBERS
USING AN ENCASED H-SECTION SUBJECTED
TO COMBINED BENDING AND
AXIAL FORCE

By Minoru WAKRABAYASHI, Koichi MiNaMI and Katsuhiro KOMURA

Synopsis

A fundamental investigation was planned and made both exprimentally and theoretically to
obtain information on moment-curvature relationships of composite members under combined
bending moment and axial force.

The cross section (21 cm X 21 cm) adopted for the test specimens was composed of an encased
H-section with nominal reinforcement. The experiments were carried out on four test specimens.

As for the theoretical analysis, the moment-curvature-axial force (#M-@-N) curves were derived
from the geometrical relationships of the member cross section and stress-strain relationships of the
materials, steel and concrete.

Thus, M-@-N curves obtained for the composite members studied turned out to be in good
agreement with the results.
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Fig. 1 Test specimen.
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Table 1 Mechanical properties of material.

Yield Point Tensile Strength Elongation Compressive Strength
Test Specimen of Concrete Cylinder
oy (kg/cm?) (kg/cm?) (%) F. (kg/cm?)
Flange 3046 4604 23.1
SRC ON-M 215
Web 3081 4584 22,2
SRC 2N-M | g1ne 3123 4472 24.6 269
SRC 4N-M 295
SRC 6N-M | Web 3128 4337 27.1 275
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Photo. 3 Test specimens after failure.
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Table 2 Theoretical predictions and experimental results.

Ultimate Axial

Test Strength Ratio Ultimate Moment Curvature at Ultimate Moment

Specimen chﬁ?rgﬁ P}‘\c;rce N/N, Experiment Theory (1) | Ratio Experime_ntThcory (_1)\ Ratio
N, (t) ®) | (%) |eMy (tm) | M, (tm) o M,/gM, |z@D (10-4),0D (10 4)\T¢D/E@D

SRCON-M — — — 6.91 6. 92 1.00 146 155 ’ 1.06

SRC2N-M| 165 30 |[18.2 7.40 7. 40 1. 00 79 72 0.91

SRCAN-M| 172 60 |34.9 6.91 7.15 1.03 68 65 0.97

SRC6N-M| 163 90 |54.1 6.03 5.39 0.89 45 45 1.00
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