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Ç Uncertainty is unavoidable in engineering system

Ç Structural mechanics entails uncertainties in material, 

geometry and load parameters (aleatory-epistemic)

Ç Probabilistic approach is the traditional approach

Ç Requires sufficient information to validate the 

probabilistic model

Ç What if data is insufficient to justify a distribution?

Introduction - Uncertainty



Ç Only range of information (tolerance) is available

Ç Represents an uncertain quantity by giving a range of possible 

values

Ç How to define bounds on the possible ranges of uncertainty?

Ç experimental data, measurements, statistical analysis, 

expert knowledge
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Introduction - Interval Approach



Ç Simple and elegant

Ç Conforms to conventional tolerance concept

Ç Describes the uncertainty that can not be appropriately 

modeled by probabilistic approach

Ç Computational basis for other uncertainty approaches 

(e.g., fuzzy set, random set, imprecise probability)

Introduction - Why Interval ?

Ç Provides guaranteed enclosures



Introduction - Interval Arithmetic

Â Interval number represents a range of possible 

values within a closed set
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Introduction - Interval Arithmetic

Let x, y and z be interval numbers

1.  Commutative Law

x + y = y + x

xy = yx

2.  Associative Law

x + (y + z) = (x + y) + z

x(yz) = (xy)z

3. Distributive Law does not always hold, but

x(y + z)Ì xy + xz



Interval in Solid and Structural Mechanics

Â Static Linear Problems �±Trusses and Frames

Â Static Linear Problems �±2 D Continuum Problems

Â Static Linear Problems �±Plates

Â Dynamic Linear Problems �±Time and Frequency 

Domains 

Â Material and Geometric Nonlinear Problems

Â Inverse Problem

Â Linear systems with P-Box Coefficients


