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Types of Forces in Structural Components
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Bending of A Beam Element
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A Beam with distributed Load
with Various Boundary
Conditions

Moment-Diagram
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A Beam with distributed Load
with Various Boundary
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A Continuous Multi-Span Beam with distributed Loads

Continuous beam over
several equal spans.
With uniformly
distributed load over
the whole beam, an
inner span will be
prevented from %
rotating at the ends. - - S a a 2
These will therefore
be subjected to l\/i
bending moments
equal to the beam with
two fixed ends.
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A simply supported truss structure
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Perpendicular cross
sections of the beam
will also be
perpendicular after
the beam is bent.
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Determination of Shapes of Structural Components
Based on Mechanics
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Determination of Shapes of Structural Components
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Determination of Shapes of Structural Components
Based on Mechanics
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Britannia Bridge

Britannia bridge: tubular box beam.
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Conway Bridge
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I%ﬁ E 0) ‘ Engineering shell structures such as ships and aircraft generally
Al g /= 15 t — L: use both stringers and ribs or bulkheads. This is a diagram of
* B liﬁ ﬁ O) 1]- =] |E.| the Isherwood construction often used in oil tankers.
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1940 Tacoma Narrows Bridge Collapse
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http://www.enm.bris.ac.uk/research/nonlinear/tacoma/

¥ 2000 Brittle Fracture
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i Yielding
Material Properties

@ Structural Instability
Vibration induced by wind or pedestrian
Unexpected lateral movement during erection

Buckling

? Fracture

Fatigue
Earthquakes

Fatigue and Fracture
Imperfect butt-welding of bottom flanges
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Damage Cases in Hyogo-ken Nanbu Earthquake
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Damage Cases in Hyogo-ken Nanbu Earthquake

Damage Cases in Hyogo-ken Nanbu Earthquake
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Damage Cases in Hyogo-ken Nanbu Earthquake
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