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Definition of Structural Mechanics

Mechanics. Branch of science that deals with response of matter
to forces.

Civil Engineering:

Structural mechanics (� - ✏):
material displacement.

Geomechanics (� - ✏): pressure,
temperature, displacements.

Fluid mechanics (� - ✏): pressure,
velocities.

Other domains:

Biomechanics (� - ✏): eye, heart,
biological systems that grow!

�

✏
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Structural Mechanics and Analysis

Structural Mechanics ! Static / Dynamic Analysis of Structures:
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Structural Mechanics and Analysis

Scope of this class:

We will be concerned with structural systems that are
attached to the ground.

Pathway forward:

Connect mechanics to analysis ...

Connect analysis to design ...

Theory of structural analysis ...

Statically determinate structures ...

Statically indeterminate structures ...

Simplifying assumptions ...
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Connecting
Mechanics to Analysis
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Structural Mechanics and Analysis
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Concrete Beam: Load-to-Failure Experiment
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Concrete Beam: Load-to-Failure Experiment

of BMD.
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Pathway from Mechanics to System-Level Behavior

From material-level mechanics to building-system response:
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h
M(x)
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How will the integration work?

Analytical Procedures: The math needs to be ”nice” ...

Numerical Proedures: Compute approximate solutions !
linear algebra, numerical algorithms, structural analysis and
finite elements.
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