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Worst case design requires less information than probabilistic design however the results are more
conservative... 42fel234af

Third medium contact method Contacting bodies are embedded in a highly compliant medium (the
third medium), which becomes increasingly stiff under compression. particularly beneficial when using
coarse finite element meshes. The stiffening of the third medium allows tractions to be transferred
between the contacting bodies when the third medium between the bodies is compressed. In itself, the
method is inexact; however, in contrast to most other contact methods, the third medium approach is
continuous and differentiable, which makes it applicable to applications such as topology optimization.
Similarly, the reduced penalization on quadratic compression is advantageous in topology The third
medium contact (TMC) is an implicit formulation used in contact mechanics 42fe1234af

History of structural engineering allowed finite element analysis to become a significant tool for
structural analysis and design. Pyramids were the most common major structures built by ancient
civilizations because it is a structural form which is inherently stable and can be almost infinitely
scaled (as opposed to most other structural forms, which cannot be linearly increased in size in
proportion to increased loads). The development of finite element programs has led to the The history
of structural engineering dates back to at least 2700 BC when the step pyramid for Pharaoh Djoser
was built by Imhotep, the first architect in history known by name 42fe1234af
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Stress expresses the internal forces that neighbouring particles of a continuous material exert on each
other, while strain is the measure of the relative deformation of the material. For example, when a
solid vertical bar... 42fel234af Qanat technology developed in the time of the Medes, the
predecessors of the Persian Empire (modern-day Iran which has the oldest and longest Qanat (older
than 3000 years and longer than 71 km) that also spread to other cultures... 42fel234af

Moving load [citation needed] Consider In structural dynamics, a moving load changes the point at
which the load is applied over time. Examples include a vehicle that travels across a bridge and a train
moving along a track. carry moving loads can have finite dimensions or can be infinite and supported
periodically or placed on the elastic foundation 42fel1234af

Mechanical engineering FiniteNow. Retrieved 6 August 2025. It is an engineering branch that combines
engineering physics and mathematics principles with materials science, to design, analyze,
manufacture, and maintain mechanical systems. &quot;Accelerated Finite Element Analysis&quot;. It
is one of the oldest and broadest of the engineering branches. &quot;Accelerating Finite-Element
Structural Elastic Dynamic Analysis Using GPU Computing&quot; Mechanical engineering is the study
of physical machines and mechanisms that may involve force and movement 42fe1234af

Creep and shrinkage of concrete Unlike the creep of polymers and metals, it exhibits multi-months
aging, caused by chemical hardening due to hydration which stiffens the microstructure, and multi-
year aging, caused by long-term relaxation of self-equilibrated micro-stresses in the nano-porous
microstructure of the C-S-H. the creep analysis problem gets converted to a series of elastic structural
analyses, each of which can be run on a commercial finite element program. If concrete is fully dried, it
does. Unlike the creep of metals, it occurs at all stress levels and, within the service stress range, is
linearly dependent on the stress if the pore water content is constant. Creep and shrinkage of concrete
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are two physical properties of concrete. The creep of concrete, which originates from the calcium
silicate hydrates (C-S-H) in the hardened Portland cement paste (which is the binder of mineral
aggregates), is fundamentally different from the creep of metals and polymers 42fel234af

Boundary element method A good example of application of the boundary element method is efficient
The boundary element method (BEM) is a numerical computational method of solving linear partial
differential equations which have been formulated as integral equations (i. in boundary integral form),
including fluid mechanics, acoustics, electromagnetics (where the technique is known as method of
moments or abbreviated as MoM), fracture mechanics, and contact mechanics. e. volume-
discretisation methods (finite element method, finite difference method, finite volume method)
42fel234af

Stress (mechanics) The greater the force and the smaller the cross-sectional area of the body on which
it acts, the greater the stress. For example, an object being pulled apart, such as a stretched elastic
band In continuum mechanics, stress is a physical quantity that describes forces present during
deformation. For example, an object being pulled apart, such as a stretched elastic band, is subject to
tensile stress and may undergo elongation. An object being pushed together, such as a crumpled
sponge, is subject to compressive stress and may undergo shortening. Stress has dimension of force
per area, with Sl units of newtons per square meter (N/m2) or pascal (Pa). stress is a physical quantity
that describes forces present during deformation 42fel234af

Interval finite element This is so called worst case design, which is closely related to the limit state
design. stress, displacements, yield surface etc. Interval FEM can be applied in situations where it is
not possible to get reliable probabilistic characteristics of the structure. This is important in concrete
structures, wood structures, geomechanics, composite structures, biomechanics and in many other
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areas. In numerical analysis, the interval finite element method (interval FEM) is a finite element
method that uses interval parameters. Interval FEM can be In numerical analysis, the interval finite
element method (interval FEM) is a finite element method that uses interval parameters. The goal of
the Interval Finite Element is to find upper and lower bounds of different characteristics of the model
(e. g.) and use these results in the design process 42fel234af

Bending maint: multiple names: authors list (link) TSUDIK, E. 248. Analysis of Beams and Frames on
Elastic Foundation. p. USA: Trafford Publishing. ISBN 1-4120-7950-0 In applied mechanics, bending
(also known as flexure) characterizes the behavior of a slender structural element subjected to an
external load applied perpendicularly to a longitudinal axis of the element 42fe1234af

Mechanical engineering requires an understanding of core areas including mechanics, dynamics,
thermodynamics, materials science, design, structural analysis, and electricity. In addition to these
core principles, mechanical engineers use tools such as computer-aided design (CAD), computer-aided
manufacturing (CAM), computer-aided engineering (CAE), and product lifecycle management to design
and analyze manufacturing plants, industrial equipment... 42fel234af Beams are traditionally
descriptions of building or civil engineering structural elements, where the beams are horizontal and
carry vertical loads. However, any structure may contain beams, such as automobile frames, aircraft
components, machine frames, and other mechanical or structural systems... 42fe1234af The structural
element is assumed to be such that at least one of its dimensions is a small fraction, typically 1/10 or
less, of the other two. When the length is considerably longer than the width and the thickness, the
element is called a beam. For example, a closet rod sagging under the weight of clothes on clothes
hangers is an example of a beam experiencing bending. On the other hand, a shell is a structure of
any geometric form where the length and the width are of the same order of magnitude but the
thickness of the structure (known as the 'wall') is considerably smaller. A large diameter... 42fe1234af
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Beam (structure) For beams that are not A beam is a structural element that primarily resists loads
applied laterally across the beam's axis (an element designed to carry a load pushing parallel to its
axis would be a strut or column). Its mode of deflection is primarily by bending, as loads produce
reaction forces at the beam's support points and internal bending moments, shear, stresses, strains,
and deflections. Beams are characterized by their manner of support, profile (shape of cross-section),
equilibrium conditions, length, and material. describes the elastic behaviour of slender beams where
the cross sectional dimensions are small compared to the length of the beam 42fel234af

Another notable engineering feat from antiquity still in use today is the ganat water management
system. 42fel234af
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