
BOOK REVIEW  

 

The book, Critical States, Strength and Lifetime of the Matter – Technical Structures, Living Organisms, 

Environment concludes several decades of research conducted by Professor Valeriu Jinescu and 

introduces the principle of critical energy. Through a fascinating trip starting from the general concept of 

energy, the author develops this principle of critical energy as the effect of the accumulation of energy in 

a material or matter structure in favor of the development of a certain phenomenon or process. 

Furthermore, the author defines the dimensionless concept of energy participation in process or 

phenomena, that allows the superposition of the effects of actions of any nature (mechanical, thermal, 

electrical, etc.) in the general framework of the non-linear behavior of matter. The author also approaches 

the problem of deterioration in a more comprehensive way than so far. The book aims and succeeds to 

provide an unitary treatment of the problems related to strength of materials, critical states and lifetime 

of the technical structures taking into account their damage, residual stresses, irreversibility of the request 

processes. The methodological approach developed in this book provides solutions to the superposition 

and/or cumulation of both loadings of the same nature but of different types or of a different nature that 

appear in cases of technical structures of living organisms and the environment. The book includes 

numerous examples and numerical applications regarding the use of the critical state theory in structures, 

in the calculation of flange joints of pressure vessels. 

The book of Professor V. Jinescu has a high degree of originality and provides a unified approach for 

solving specific multidisciplinary problems, comparable to what represented some time ago the 

constitution of the mechanics of the continuous medium rigid, linear, viscoelastic, plastic, and 

elastoplastic.  

The book contains 23 chapters, which may be grouped into three parts: Fundamental issues (Chapters 1-

10), Applications to technical structures (Chapters 11-21) and Applications in the case of the environment 

and living organisms (Chapters 22 and 23). 

Some examples of treated problems. – Part one: laws of matter behavior, influence of loading rate, law 

of critical energy, principle of critical energy, law of equivalence of processes and phenomena, law of 

transitional regimes in technology; – Part two: strength and lifetime of technical structures fatigue loaded 

under stress blocks, strength under compound stresses of undeteriorated or deteriorated structures, 

cracked technical structures in the case of mixed mode fracture, loads/stresses superposition in the case 

of tubular structures, strength and lifetime of structures under creep conditions static or fatigue loaded, 

the effect of superposition of loads of different nature, vibration and buckling calculation of technical 

structures, pressure vessels flange joints calculation, strength calculation under the conditions of the 

transitional regime, equivalent load calculation under the frame of Mechanics of Deformable Solid, under 

the frame of Fracture Mechanics and under the frame of Energonics; – Part three: applications of the 

principle of critical energy to living organisms and environment deterioration calculation, the influence on 

living organisms of exposure to electrical currents, electric and magnetic fields, emotions, the risk of one 

or more successive surgeries. 

This book will open up new fields of research and new solutions in science, that were not previously 

possible. 



The book is addressed to mechanical, materials, structural, civil and aerospace engineers involved in the 

practical applications for structural integrity assessment, as well as to environmental engineers, 

biophysicists and – generally – to physicists and, of course, to academics and researchers in these fields 

I congratulate Professor V.Jinescu and I warmly recommend the book to all researchers, engineers and 

PhD fellows as a new way to analyze the behavior of different non-linear or linear-elastic material 

structures, under different types of loads applied in cases of equilibrium, transient or time-varying 

regime.   
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