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Oviedo University International Offers:

• Bilingual degrees

• International Masters' degrees 

• Agreements with more than 40 countries

• Every year 1,300 grants for study or 
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universities
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- Characterization of  materials

- Fatigue 

- Fracture mechanics

- Probabilistic models

- Biomechanics

- Modal analysis

Structural Mechanics Division
Research Lines:



PROBABILISTIC DESIGN MODEL FOR 

LAMINATED GLASS
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� The aim of  this research consists of  developing 

a design methodology for monolithic and 

laminated glass, particularly glazing plates, 

proposing a new design code for structural glass 

in Spain. 

� Due to its brittle nature, glass requires rigorous 

design methods, since its resistance is very much 

dependent on surface microcraks, element size 

and loading pattern. 

� The design model proposed is developed on the 

basis of  the non-linear plate theory and the 

elastic and viscoelastic material behaviour of  

constituents, together with fracture mechanics 

criteria and probabilistic considerations.

1. Introduction
Research Project Glass, PN 2005-2008 (EPSIG-UO & ETSII-US)
Research Project Glass, PN 2012-2014 (EPIG-UO & ETSII-
UPM)
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Load & geometry

Stress state

Characterization tests

Critical stress, σePart III. PROBABILITY OF 
FAILURE, Pf

Part I. STRENGTH Part II. LOADING

Fracture

criteria

Weibull cdf, F(σ)

2. Description of  the design model
� Stress model (critical stress)
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2. Description of  design model

The characterization of glass can be expressed by the cdf of σ from 4-P bending
tests, assuming a 3-parameter Weibull distribution and an area of reference (Aref)

Part I. Strength: Glass characterization
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2. Description of  design model

Part I. Strength: Glass characterization

Annealed glass

Tempered glass 4-P bending test
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2. Description of  design model

Part I. Strength: Glass characterization
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2. Description of  design model
Part I. Strength: PVB viscoelastic characterization



16

K(t) = 2 GPa

2. Description of  design model
Part I. Strength: PVB viscoelastic characterization

DMA RSA3, TA Instruments

Tref   = 20 ºC
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2. Description of  design model

Part II. Loading: Finite element analysis (FEA)

Laminated annealed glass

Laminated tempered glass

Metallic support



18

Fracture criteria:

2. Description of  design model

Part II. Loading

Part III. Probability of failure

(plate)
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� Laminated annealed glass
5 + 5 plates of 1.40 x 1.40 m, e = 6 and 8 mm (v = 3 mm/min)

3. Experimental programme
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3. Experimental programme

� Laminated tempered glass

5 plates of  1.40 x 1.40 m, e = 9 mm (v = 10 mm/min)
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4. Contrast of  results
� Laminated annealed glass plates (6 mm)
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4. Contrast of  results
� Laminated tempered glass plates (9 mm)
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BIOMECHANICAL PROPERTIES OF THE 
TEMPOROMANDIBULAR JOINT DISC



Open

Close

Research Project TMJ, PN 2000-2003 (EPIG,EE-UO & CPS-UZ)
Research Project TMJ, CEI 2011-2012 (EPIG,EE-UO & DO-UT)

1. Introduction
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Biomechanical machine, W+B

1

2

3

1. Introduction

� The aim of  this research consists of  developing an experimental programme to 

simulate the behaviour of  biological materials (TMJ discs) under real loading in 

order to know its biomechanical properties and to propose substitutes materials 

for implants.
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DMA RSA3, TA Instruments

- Relaxation and creep viscoelastic test in compression

- Porcine TMJ discs

- T = 37 ºC and saline solution

2. TMJ discs characterization
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Relaxation tests: eeee = 5, 10, 15 and 20%
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3. Experimental programme
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3. Experimental programme
Creep tests: σσσσ = 2.5, 5, 10 and 15 kPa
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4. Master curves fitting process 
Relaxation Modulus, E(t)
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Creep Modulus, D(t)



Teoría de Interconversiones

Análisis Teórico
Interconversión entre funciones viscoelásticas del PMMA

5. Interconversion methods
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Thank you for your attention !!


