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Prediction of Hysteresis Moment-Curvature Relations of Steel Beams

i w* mEmEet Y mmpag™

By Masaru MINAGAWA, Takeo NISHIWAKI and Nobutoshi MASUDA

Cyclic plasticity model, on which new material property
functions were supplemented and cumulative equivalent
plastic strain was clearly defined, was constructed by the
refinements of multi surface model. To calculate M-
relations of beams and beam-columns, the tangent stiffness
method was used with some amendments. Material property
functions were determined by a combination of tension tests
and tension-compression tests and residual stress was
measured by the drilling method. The calculated M-¢
relations were compared with those gained by experiments and
it is verified that hysteretic M-¢ relations under
consideration of history effects can be predicted with high
accuracy by means of the proposed model.
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Table.1
Mechanical properties and chemical composition.
Tension test Chemical composition %
Y.P. T.S. EL. c Si Mn P S Ceq
(Mpa) {Mpa) (%) X100 X1000 | X100
SS41 312 436 24.5 10 20 60 40 40 21
Specimen
____________ H-125x125x6.5x9 e e e e e e e e
=L 267.44x7 (STKS5) L (SS41) w75tk L
3| 968 32||132_500 32]|132 968 lI3s
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]
(b)modelling
Fig.2 Specimen and its setup.
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Fig.3 Cross section and Fig.4

Bofiiz 1 B DERA & & 4515k FEHE measurement points of strain. Tensile stress-strain relations.
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Table.2 Measured mechanical properties.

Upper Lower Tensile Broken Young's
Yield Yield Strength Stress Modulus
Point Point %107
Oyu Oyl OB Ob E
flange 344 301 440 347 2.10
web -— 402 498 402 2.10
unit : MPa
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Fig.5 Experimental results to evaluate material properties.
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Fig.6 Fundamental surface size functions.
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Fig.8 Weighting functions.
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Fig.11 Comparison of moment-curvature relation ; measurement and
calculation by using bilinear stress-strain relation.
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Fig.12 Comparison of moment-curvature relation ; measurement and
calculation .by using Petersson-Popov model.
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Fig.13 Comparison of moment-curvature relations ; measurements and
calculations by using the proposed stress-strain model.
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