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Eiffel Tower (1889)
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Types of Forces in Structural Components
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Types of Forces in Structural Components
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Types of Forces in Structural Components
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A Column with Eccentric Load
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Stresses in A Short Column
due to Eccentric Load
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A Beam with distributed Load
with Various Boundary Conditions
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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.
These will therefore

be subjected to }\/l

bending moments

equal to the beam with
two fixed ends.
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A simply supported truss structure
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Leonardo da VincilZ&kA YU ADEZ A )

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
Based on Mechanics
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A(x)= A, = const.
a(X)= o, +Wx

A(x)

o(x)= o, = const. o
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Determination of Shapes of Structural Components
Based on Mechanics
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Determination of Shapes of Structural Components
Based on Mechanics

Tunnel
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ESC. Paran 2008 (—O0ct—{H 14: 131
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Britannia Bridge

Britannia bridge: tubular box beam.
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Conway Bridge
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DISASTER!
The Greatest

Camera Scoop
of all time!
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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 In Hoan Bridge L
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#® 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 1™

Local Buckling
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Damage Cases in Hyogo-ken Nanbu Earthquake 17

Damage Cases in Hyogo-ken Nanbu Earthquake 1™

Beam-to-Column Connection (Kobe Harbor Highway)
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Damage Cases in Hyogo-ken Nanbu Earthquake

3. Circular Pier
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———>Material Tests

1. DR Bridge Types

(1) B#ti¥r Simply Supported flexural bridge
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(a) Simply supported tlexural bridge

(2) A FL/A\—H7 Cantilever flexural bridge
s Z&EMLILE, EMICEEBERLGEVDEANEEEL
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(b) Cantilever flexural bridge

(3) &4 Continuous girder bridge
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e flTEELY
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1. DR Bridge Types

(4) 7—F*¥& Arch bridge
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(d) Three hinged arch. (&) Two hinged arch.
(f) Fixed arch (g) Tied arch (two hinged)
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1. DR Bridge Types

(5) 2—AU¥E Rigid frame bridge
s THREXRMDOEVEE
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(h) Two hinged rigid frame bridge (i) Fixed rigid frame bridge
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1. DR Bridge Types

(6) m#¥E Suspension bridge
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{j) Suspension bridge (earth anchored)
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(k) Suspension bridge (self anchored)

1. DX Bridge Types m

(7) #13E4E Cable stayed bridge
o FTLLMEE
- MET—JITXHE

A NSl NS

rﬂj b i"j g%

(1) Cable stayed bridge
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1. DR Bridge Types

(8) FTR#EE Truss
e FSRIBEDEADRADICHIEIKE

(BI5RERHM D A 858k, HDHLLHE)
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o BIflHT, 7 ILN—HT, ERMT, T—F1E, RBE REE

(2 Warren truss

(b) Pratt truss

l
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(c) Howe truss

(d) Vierendeel truss
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1. IO Bridge Types

(8) FSRHEE(#EE) Truss (Continued)
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(e) Wichert truss

wlde,

B
(f) Curved chord Pratt truss

(B) K truss

(h) Sub-divided Pratt

£
(i) Sub-divided Warren
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1. DR Bridge Types

9) BOETHEIZLDHEE
Classification of bridges by deck position
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2. BRI hlE A HE

Normal ranges of span length by bridge type
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3. BEBHDE -

PRIR D& (FEHT D)
Orthotropic steel deck (Ex. of box girder)
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