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Stress Integration Algorithm for an Anisotropic Hardening
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ABSTRACT

A constitutive model was implemented in ABAQUS code. The constitutive equation can model the
behavior for overall range of strain level from small to large deformation, which is based on anisotropic
hardening rule and total stress concept. The formulation includes (1) finite strain formulation on the
basis of Jaumann rate, (2) implicit stress integration and (3) consistent tangent moduli. Therefore the
mathematical background was established in order that large deformation analysis can be performed
accurately and efficiently with the anisotropic constitutive model. In the large deformation analyses,
geometric nonlinearity was considered and the result of analyses with the proposed model was compared
with that of Mises model for the overall strain range behavior.
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HEEE dME E4-H02 ehyanl ANYOR THRICT (ED=D+D” ) AW (objectivity) & T+
e daA 2E-UEE AAE Jaumann $HEEEE o] &3t oA Zo] vpehdth(Simo and Hughes
1998)
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;‘ET—WT+TW Cauchy €3 Tl H3 jaumanns =
T Cauchy €8 T 9 EZ=%%(material time derivative)
L=gradv &= Vo] F7Hul(spatial gradient)
D =sym (L) _ ¥ 8 2 T (deformation rate) 94
W =skew (L) 2 W (spin) €A
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# = h(r)e? 3)

1714 Sp‘r @] 2 wzzan T=i6-5) ou FH$E BWinvariany) 9=0.-5, o]
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o213t Qo osted WMEH A 24 WA 2 Cauchy 289 st B2 ANZDEFSE o] &80 A (
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47140 h £ Tuol gate] 71gsimz, 4 G)o] WAHAlGmplicit) T+ e ¢ 5 Atk

A4 (e QD ARANA ARG Ao naHEE 279 AR HEAset 192 A
ASL o4 5 ArkHughes, 1984; L AE 2002). o] dt AEHAE TS Y3t _E AL #8
axdy @=e FATA NBTYN A3 282 HPaA T4 AR YAAAE otk
B Aol HE W TE ABAQUSS At 3td AAE Aud.

2 (7)€ Cauchy 822 A/stA oh&3}

T, =T - (D7)} (®)

714 M2 NEgHe FelE et ok

r_ T e, AEC . = : J‘M_ﬁdt r
T =Q,,TQ.,, =T +C .AESHV 12=Q,,T,QL, ] Q,m{ ] }Q"ﬂ (9)

A (@0 e TP o} AEL & WS AdeE fEasdyd $FARAAY dyor AF

AEZ, 2 A}E2} AB2E UMATY g¥ez AFdch matd TS 44 AXE £ gtk UMATO
Aol 8L Cauchy 8 AHHFEZ A (Q)d Jehd WAZ AESHE F3E 233
QAR olsted Ak ZAWH FEUAY DS IRHY $Y
Yo,
F=(s-b):(s -b)-R"=0 10)
f=(s-B):(s-B)-r"=0 (11)
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a9 4914 RelASo| A=Y xnowgon e F4% Ashae dmstdt. 37}214 A% tstel
F o] Aolahl YT ANAY Ao B olele AR AUES HuE 5+ AN

E 1A% 2 A ARAS

T 5 1 2 3 4 5 6
Depth(m) 0~ 2 275 578 8711 11714 14 ~
S (kPa)/ @ oae | 25/50 | 115/23 | 14/28 | 18/36 | 24/48 | 32/64
A% Mises &€,
25500 6600 8933 9120 9
E, (kPa) 693 ) 088
GUX =d a=0.0122, b=2.0714, c¢=0.3, E=98000kPa, v=0.4999
4EA | E=5100kPa, v=0.3, y =205kN/m3, c¢=30kPa, ¢ =37 °
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Time step
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