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Structural dynamics
Structural dynamics is a branch of structural analysis which covers the behavior of a structure subjected to dynamic loading. Dynamic loading is any time-varying

Structural dynamics is a branch of structural analysis which covers the behavior of a structure subjected to dynamic loading. Dynamic loading is any time-varying loading which changes quickly enough that the
response of the structure differs from the response to the same loading applied statically. Causes of dynamic loading include people, wind, waves, traffic, earthquakes, and blasts. Dynamic analysis can be used to
find dynamic displacements, time history, and natural frequencies and mode shapes.

Whether a given load should be treated as static or dynamic depends on how quickly the load varies in comparison to the structure's natural frequency. If it changes slowly, the structure's response may be
determined with static analysis, but if it varies quickly (relative to the structure's ability...
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Structural dampness is the presence of unwanted moisture in the structure of a building, either the result of intrusion from outside or condensation from
Structural dampness is the presence of unwanted moisture in the structure of a building, either the result of intrusion from outside or condensation from within the structure.

A high proportion of damp problems in buildings are caused by ambient climate dependent factors of condensation and rain penetration. Capillary penetration of fluid from the ground up through concrete or
masonry is known as "rising damp" and is governed by the shape and porosity of the construction materials through which this evaporation-limited capillary penetration takes place. Structural damp, regardless of
the mechanisms through which it takes place, is exacerbated by higher levels of humidity.

Dampness control is fundamental to the proper functioning of any building. Controlling moisture is important to protect...
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ADINA is a commercial engineering simulation software program that is developed and distributed worldwide by ADINA R & D, Inc. The company was founded in 1986 by Dr. Klaus-Jirgen Bathe, and is
headquartered in Watertown, Massachusetts, United States. On April 7, 2022, Bentley Systems acquired ADINA R&D, Inc.

ADINA is used in industry and academia to solve structural, fluid, heat transfer, and electromagnetic problems. ADINA can also be used to solve multiphysics problems, including fluid-structure interactions and
thermo-mechanical problems.

Some of ADINA's nonlinear structural analysis code is offered as the NX Nastran Advanced Nonlinear module, Sol 601/701.
Nastran
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NASTRAN is a finite element analysis (FEA) program that was originally developed for NASA in the late 1960s under United States government funding for the aerospace industry. The MacNeal-Schwendler
Corporation (MSC) was one of the principal and original developers of the publicly available NASTRAN code. NASTRAN source code is integrated in a number of different software packages, which are distributed by
a range of companies.
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Aeroelasticity is the branch of physics and engineering studying the interactions between the inertial, elastic, and aerodynamic forces occurring while an elastic body is exposed to a fluid flow. The study of
aeroelasticity may be broadly classified into two fields: static aeroelasticity dealing with the static or steady state response of an elastic body to a fluid flow, and dynamic aeroelasticity dealing with the body's
dynamic (typically vibrational) response.

Aircraft are prone to aeroelastic effects because they need to be lightweight while enduring large aerodynamic loads. Aircraft are designed to avoid the following aeroelastic problems:
divergence where the aerodynamic forces increase the twist of a wing which further increases forces;

control reversal where control activation produces...
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Gun dynamics describes the physical causes of barrel and shot vibration, and the effect they may have on accuracy and consistency. It is employed to predict

Gun dynamics describes the physical causes of barrel and shot vibration, and the effect they may have on accuracy and consistency. It is employed to predict firearm performance, such as recoil, using theoretical
methods and mathematical modelling techniques. In the 1970s, the United States Army Symposium on Gun Dynamics defined it as the study of internal ballistics that are unrelated to propellants and combustion. In
particular, it is concerned with the interactive dynamics between the projectile, barrel, and mounting, and the effect that they have on the accuracy and consistency of the gun.

Gun designers realized that there may be an interaction between the barrel and the shot that was likely to affect accuracy and consistency. It is only since the 1970s that the ability to compute the motion...
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experimental data in structural biology, with specific emphasis on X-ray crystallography and nuclear magnetic resonance spectroscopy in solution of biological

X-PLOR is a computer software package for computational structural biology originally developed by Axel T. Brunger at Yale University. It was first published in 1987 as an offshoot of CHARMM - a similar program
that ran on supercomputers made by Cray Inc. It is used in the fields of X-ray crystallography and nuclear magnetic resonance spectroscopy of proteins (NMR) analysis.

X-PLOR is a highly sophisticated program that provides an interface between theoretical foundations and experimental data in structural biology, with specific emphasis on X-ray crystallography and nuclear
magnetic resonance spectroscopy in solution of biological macro-molecules. It is intended mainly for researchers and students in the fields of computational chemistry, structural biology, and computational
molecular biology...
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Isaac Elishakoff is an Israeli-American engineer who is Distinguished Research Professor in the Ocean and Mechanical Engineering Department in the Florida Atlantic University, Boca Raton, Florida. He is an
internationally recognized, authoritative figure in the area of theoretical and applied mechanics. He has made seminal contributions in the areas of random vibrations, structural reliability, solid mechanics of
composite materials, semi-inverse problems of vibrations and stability, functionally graded material structures, optimization and anti-optimization of structures under uncertainty, and carbon nanotubes.

He has over 620 journal papers, authored, co-authored, edited, or co-edited 34 books and has given over 200 national and international talks at conferences and seminars.
His selected...
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protein NMR) is a field of structural biology in which NMR spectroscopy is used to obtain information about the structure and dynamics of proteins, and also

Nuclear magnetic resonance spectroscopy of proteins (usually abbreviated protein NMR) is a field of structural biology in which NMR spectroscopy is used to obtain information about the structure and dynamics of
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proteins, and also nucleic acids, and their complexes. The field was pioneered by Richard R. Ernst and Kurt Wathrich at the ETH, and by Ad Bax, Marius Clore, Angela Gronenborn at the NIH, and Gerhard Wagner at
Harvard University, among others. Structure determination by NMR spectroscopy usually consists of several phases, each using a separate set of highly specialized techniques. The sample is prepared,
measurements are made, interpretive approaches are applied, and a structure is calculated and validated.

NMR involves the quantum-mechanical properties of the central core ("nucleus...
Topology optimization
the optimal design should look like, and manual geometry re-construction is required. There are a few solutions which produce optimal designs ready for

Topology optimization is a mathematical method that optimizes material layout within a given design space, for a given set of loads, boundary conditions and constraints with the goal of maximizing the
performance of the system. Topology optimization is different from shape optimization and sizing optimization in the sense that the design can attain any shape within the design space, instead of dealing with
predefined configurations.

The conventional topology optimization formulation uses a finite element method (FEM) to evaluate the design performance. The design is optimized using either gradient-based mathematical programming
techniques such as the optimality criteria algorithm and the method of moving asymptotes or non gradient-based algorithms such as genetic algorithms.

Topology optimization...
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