
Chap 7.
First-order Hinge-by Hinge 

Analysis
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7.1 Introduction

1) Elastic analysis of original structure. Find max. moment
2) Replace the max moment location by real hinge
3) Elastic analysis for new structure to find max moment
4) Perform the analysis until sufficient PH
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7.2 Stiffness matrix
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Equilibrium relationship between node forces and end forces

Kinematic relationship between node displacement and slope-deflection
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Nodal forces and node displacement
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Element stiffness matrix in terms of nodal forces and displacements
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7.3 Stiffness Matrix with a Plastic hinge at End A

Moment-slope relationship Equilibrium

Relationship between node displacement and node forces
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Relationship between node displacement and node forces

7.4 Stiffness Matrix with a Plastic hinge at End B
Moment-slope relationship Equilibrium
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7.5Stiffness Matrix with a Plastic hinge at Ends A and B

Moment-slope relationship Equilibrium
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Relationship between node displacement and node forces
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7.6 Stiffness Matrix for a Beam 
with an Intermediate Plastic Hinge
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7.8 Numerical Examples
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Step 2   Element internal force calculation
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Step 5 The modified stiffness of the element including the plastic hinge
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Step 6 Internal forces in the elements
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Step 7  Internal force
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Step 8  Cumulative displacement and internal forces
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P

Step 9 The second plastic hinge

Step 10  Stiffness matrix of the modified structure
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Incremental forces
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