FRERRA2ER & SRR LT EARRE

W ERMHIERE S Z R RBEE
General Plastic-Hinge Method for Material Nonlinear Analysis of
Framed Structures
3+ & # %% NSC 90-2211-E-002-059
HATHRK:90 -8 A1 BEZ91 %7 A3lA
¥HA BRIE 34 K2+ KT 2% 4 (E-mail: ljleu@ce.ntu.edu.tw)

— >~ PXHR

LEMIT  BERIZELES
B EP U BHIEE - RBRES - RAR
BARSMESHENERREEAESE  H
PXURMRIBARBEE S L5004 - 8
MAERRAVE X BHEXRBEEE
$-MHETHER - BHEBEHAKRA
ek 2 EERKR BERBAN AR
HER D RRXEKERABE  #BACT
BT AIEAMR ] Z 4 0 RiBH RIRMRRI LA
M5 E AR - BT mAEFAM R Bl M EM@
oo mARE  ARAMBEEHRARBAT
RAERE A 2 F @A o 0 2T R
T aEEENEEHBES -

AR Z B ey e ae s — el R 42
WK IR —BEREEBERENS S
WIE - BB ey B R BEK
SRR RS BN EMNEE  ERE
R = e sl H MR Y AEZ T FK
o BAHNTEREAEE  BARRRE
Z#IE% D Bt ABAQUS A Rk A
M RPTIRF HZAFEMN -
MsksE R ABBE K - EREEE
WRESA - ARFRAKRE - BHER

Abstract

Four major aspects should be considered in
an advanced analysis, including
spread-of-plasticity, residual stresses,
geometrical imperfections, and geometric
nonlinearity, among which the first two
effects should be carefully modeled
especially. In the literature, three approaches
have been proposed to model the effects of
spread-of-plasticity and residual stresses,

including the refined plastic hinge method,
the plastic zone method, and the quasi-plastic
hinge method. The plastic zone method is the
most accurate method but it is too
time-consuming to be used for engineering
practice. The refined plastic hinge method is
the simplest one and is also possible to be
extended to analyze space steel frames, but
its degradation rules must be re-calibrated by
curve fitting due to changes in material
models and section types. The refined
quasi-plastic hinge method has been
originally developed for planar frames, but it
can be extended to space steel frames easily.

The goal of this study is to extend the
two-dimensional refined quasi-plastic hinge
method so that it can be used to calculate the
ultimate strength of space steel frames. To
this end, the full plastification surface used in
two-dimensional refined quasi-plastic hinge
method is revised to take interactions of axial
forces, strong axis moment and weak axis
moment into account. Because few numerical
and test results are available for space steel
frames, results from the plastic zone method
of ABAQUS will be employed for
comparisons.
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