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Type of analysis

Description

Typical formulation
used

Stress and strain
measures

Materially- nonlinear-
only

Infinitesimal
displacements and strains;
the stress-strain relation is

nonlinear

Materially-nonlinear-only
(MNO)

Engineering stress and
strain

(b) Materially-nonlinear-only (infinitesimal displacements, but nonlinear
stress-strain relation)
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Type of analysis

Description

Typical formulation

Stress and strain measures

used
Large displacement, large Displacements and rotations of Total Lagrangian Second Piola-Kirchhoff stress,
rotation, but small strains fibers are large, but fiber (TL) Green-Lagrange strain
extensions and angle changes
between fibers are small; Cauchy stress, Almansi strain
stress-strain relation may be
linear or nonlinear Updated Lagrangian
(often is linear) (UL)

b—a

—t— X

(c) Large displacements and large rotations but small strains. Linear or

nonlinear material behavior

A

£ <0.04
A'=€L
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Typical formulation

Stress and strain

Type of analysis Description
used measures
Large displacements, large | Fiber extensions and angle changes | Total Lagrangian Second Piola-Kirchhoff
rotations, and large strains | between fibers are large, fiber (TL) stress, Green-Lagrange
displacements and rotations may be strain
also large; the stress-strain relation | Updated Lagrangian Cauchy stress, Logarithmic
may be linear or nonlinear(often is (UL) strain

nonlinear)

@

—

(d) Large displacements, large rotations, and large strains.

Linear or nonlinear material bahavior
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(e} Change in boundary condition at displacement A
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