
Chap 8. Second-order Plastic 
Hinge Analysis
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8.1 INTRODUCTION

• Plastic Zone and Plastic Hinge
• Fiber Analysis
• Residual stresses, geometric imperfections, material strain 

hardening
• Zero length of plastic hinge
• Equilibrium based on deformed structural geometry
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8.2 Modeling of Elastic Beam-Column Element

• 8.2.1 Assumptions
- initially straight and prismatic
- compact section
- sufficiently braced
- Small member deformation but large rigid body displacement
- Axial shortening due to member curvature bending is neglected
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8.2.2 Stability Functions
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8.2.3 Tangent Stiffness Relationship
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Global and local displacement Relationship
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8.3 Modeling of Truss Elements
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8.4.2 Modifies Tangent Stiffness Relationship
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