Bridges and Trestles

Bob Sorenson



Objectives

- Types of Bridges
- Various examples
- Do some math

- Trestles



Bridge Types

cantilver cablestayed



Beam Bridge




Beam Bridge
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Beam Bridge




Beam Bridge

Load

Deflection

Beam Width
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Beam Bridge
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Given a 12” long beam with a load of 50 Ibs.

Maximum allowable deflection 1s 0.033”
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Example 1: Beam 0.25” wide, 1.00” tall. Deflection = 0.086”
Example 2: Beam 0.25” wide, 1.50” tall. Deflection = 0.026”
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Truss Bridge

What 1s a truss?




Truss Bridge

What 1s a truss?

- A structure made up of
triangles
Hypotenuse ) ngldlty
- Forces act in
compression or tension
- Openness to minimize
welght
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Truss Bridge

King Post Trust




Truss Bridge

Howe Truss

Top Chord

Bottom Chord



Truss Bridge

Howe Truss
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Truss Bridge

Howe Truss
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cutaway
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Truss Bridge

Howe Truss




Truss Bridge

Howe Truss




Truss Bridge

Pratt Truss




Truss Bridge

Pratt Truss




Truss Bridge

Pratt Truss




Truss Bridge

Warren Truss




Truss Bridge

Warren Truss
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Truss Bridge

Warren Truss




Truss Bridge

Compression and Tension

Load

tension
compression
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Truss Bridge

Forces of Compression and Tension

Load =50 1bs
B
| DN e Fep Rise = 6"
Fac Fcp
C 5D
Span=16"

Fas = Fsp = -41.67 lbs (compression)
Fac = Fep = +33.34 Ibs (tension)
Fec = +50.00 Ibs (tension)



Truss Bridge
Forces of Compression and Tension

Warren Truss. 3 Isosceles-Equilateral Triangles - 3 Verticals
Tension-Compression on Elements. Vertical Downward Loads on Nodes
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Triangles' base lenght: 6. in
Angles of Diagonals: B0 degrees

Tensions - Compressions on Truss Elements

FA45 =40

F23 =0 F67 =0
F24 =-23.094 F46 =-23.094
F12 =-23.094 F25 =23.094 F56 =23.094 F68 =-23.094
F13 =11.547 F35 =11.547 F57 =11.547 F78 =11.547




Arch Bridge




Arch Bridge
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Arch Bridge

Catenary Arch

vy = a cosh (x/a)



Arch Bridge

Catenary Arch Forces

<= No lateral forces




Arch Bridge

Catenary Arch, Line of Thrust




Trestle Bents




Trestle Bents

Spacer

Sway Brace

Sill— [IE I
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Footer or Pier
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Trestle Bents

Southern Pacific Practice

el 12 x 14 x 12°-0” cap 8

sized to 13 3/4”

Batter 1 in 12

Frame bent on concrete footing



Trestle Bents

Southern Pacific Practice
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Batter 7/8 in 12

Elevation of bent



Trestle Bents

Southern Pacific Practice
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Questions?



