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A short course on

Indeterminate Structures

This video: 
Degrees of Freedom



Overview of Methods
Truss and frame structures

Deformations

Section forces

Virtual work Moment-area method

Equilibrium Force method

Hand-calculation stiffness method Computational stiffness method (Matrix structural analysis) Finite element method

Stiffness methodMoment distribution methodSlope-deflection method

Displacement methods

Flexibility method

Approximate analysis

Differential equationElastic/conjugate beam method



Two Worlds

Equilibrium Kinematic compatibility
DSI

(Redundants)
DKI

(Degrees of freedom)

Number of unknowns in
force methods

Number of unknowns in
displacement methods



Procedures

Force Method

Number of unknowns: DSI

Name of unknowns: Redundants

Governing equations: Compatibility

Get BMD from M = M0 + MB*XB

Displacement Methods

Number of unknowns: DKI

Name of unknowns: Degrees of freedom (DOFs)

Governing equations: Equilibrium

Get BMD from: End moments



DKI & DOFs
DKI = number of unknown displacements and rotations = number of degrees of freedom

Include axial deformations
(computer analysis)

Neglect axial deformations
(hand calculations)



Bracing



Support Types

Fixed:

Pinned:

Roller:

Slider:

No DOFs

1 DOF

2 DOFs

1 DOF



Element Vs. Structural DOFs
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More lectures:

Terje’s Toobox:

terje.civil.ubc.ca


