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Sommario/riassunto The Anthracite fields of northeastern Pennsylvania (Fig. 1) are deep

synclinoria in which the Middle to Upper Pennsylvanian coal-bearing
sequence is cradled by surrounding ridges of Lower Pennsylvanian
conglomerate and sandstone. Elevations of the central valleys range
from 150 to 500 m (500 to 1700 ft) above sea-level, whereas the ridge
tops are between 350 and 675 m (1200 to 2200 ft).The five coal basins
are customarily referred to as the "Southern”, "Western Middle",
"Eastern Middle", "Northern" and "Western Northern" fields. Collectively,
they cover over 800 sq. km (500 sg. mi). All but the Northern and
Western Northern fields will be visited, and most discussion relates to
the Southern and Middle fields. This trip will include some of the
stratigraphy, structural geology, coal geology, past and present mining
practice, and history of this famous American mining district.
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Part I: Basic Principles and Balance Equations -- Kinematics -- Balance
Equations -- Part 1l: Constitutive Models of Simple Materials --
Generalities on Constitutive Methods -- Solids -- Fluids -- Part Il:
Non-Simple Materials -- Rate-Type Models -- Materials with Memory

-- Aging and Higher-Order Grade Materials -- Mixtures -- Micropolar
Media -- Porous Materials -- Electromagnetism of Continuous Media

-- Hysteresis and Phase Transitions -- Plasticity -- Superconductivity
and Superfluidity -- Ferroics -- Phase Transitions -- Appendix: Notes

on Vectors and Tensors.

This monograph provides a comprehensive and self-contained
treatment of continuum physics, illustrating a systematic approach to
the constitutive equations for wide-ranging classes of materials.
Derivations of results are detailed through careful proofs, and the
contents have been developed to ensure a self-contained and
consistent presentation. Part | reviews the kinematics of continuous



bodies and illustrates the general setting of balance laws. Essential
preliminaries to continuum physics — such as reference and current
configurations, transport relations, singular surfaces, objectivity, and
objective time derivatives — are covered in detail. A chapter on balance
equations then develops the balance laws of mass, linear momentum,
angular momentum, energy, and entropy, as well as the balance laws in
electromagnetism. Part Il is devoted to the general requirements on
constitutive models, emphasizing the application of objectivity and
consistency with the second law of thermodynamics. Common models
of simple materials are then reviewed, and in this framework, detailed
descriptions are given of solids (thermoelastic, elastic, and dissipative)
and fluids (elastic, thermoelastic, viscous, and Newtonian). A wide of
variety of constitutive models are investigated in Part Ill, which consists
of separate chapters focused on several types of non-simple materials:
materials with memory, aging and higher-order grade materials,
mixtures, micropolar media, and porous materials. The interaction of
the electromagnetic field with deformation is also examined within
electroelasticity, magnetoelasticity, and plasma theory. Hysteretic
effects and phase transitions are considered in Part IV. A new approach
is established by treating entropy production as a constitutive function
in itself, as is the case for entropy and entropy flux. This proves to be
conceptually and practically advantageous in the modelling of nonlinear
phenomena, such as those occurring in hysteretic continua (e.g.,
plasticity, electromagnetism, and the physics of shape memory alloys).
Mathematical Modelling of Continuum Physics will be an important
reference for mathematicians, engineers, physicists, and other
scientists interested in research or applications of continuum
mechanics. .



