
Chap. 2 Plastic Hinge
1. Introduction
2. Moment-curvature relationship and Plastic Hinge 

Length
3. Full Plastic Moment
4. Design of a cross Section
5. Effect of Axial Load
6. Effect of Shear Force
7. Effect of Combined Axial and Shear Force
8. Compactness
9. Connections
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2.1 Introduction

• To elaborate the concept of the plastic hinge and plastic 
moment
we extend 

- Effect of axial force and shear
- Compactness (local buckling in plastic hinge zone)
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Concept of Plastic Hinge
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Plastic Hinge Length (Zone)
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Moment-Curvature Relationship and Plastic Hinge Length

2.2.1  M-f relationship of

Assumptions

- Plane sections remain plane after bending

- Material model

- Equilibrium
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2.2.2  Plastic Hinge Length
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The distribution of the yield zone for 
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2.2.4 Another example of Plastic Hinge Length
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2.3 Full Plastic Moment

Plastic Neutral Axis

Neutral Axis
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2.4 Design of Cross Section
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2.5.3 WF bending about strong axis
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Practical Interaction curve
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2.5.5 T-section
1) P thru PNA
2) P thru centroid
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Shear Force Effect

• Rectangular Section
• Wide Flange Section
• Effects of Combined Axial Force and Shear Force
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Rectangular Sections
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2.6.2 Wide-flange section
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2.8 Compactness

2.8.1  LRFD
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Column Buckling
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4
2.9  Connections

Requirement for connections
1. Strength
2. Rotation capacity
3. Adequate stiffness
4. Constructability
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2.9.2 Corner Connections

Plate buckling
by shear

Strong column and weak beam
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Column flange bending in tension

Column web yielding

Column web buckling

Column web yielding Column web buckling
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Column web yielding Column web buckling
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