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Lecture 12: Box-Girder Bridges

Topics
* Behavior of Box-Girder (Continue).

o Top Flange Truss System
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Behavior of Box-Girder
Geometry for Top Flange Lateral Trusses
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Behavior of Box-Girder

Equivalent Thickness of Top Flange Truss System

t* = equivalent plate thickness;

E = Modulus of elasticity (29000 ksi for steel);
G = Shear modulus (11200 ksi for steel);

b = panel length (spacing between struts);

s = strut length (width between flanges);

L, = diagonal length ./

A= area of diagonal;

A= area of strut;

A area of girder top flange (one flange).
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Behavior of Box-Girder
Forces in Top Flange Truss System

‘ Bending Induced Forces ‘ Torsion Induced Forces

Dpeng = bending component in diagonal Fictitious’,
Speng = bending component in strut Plate _.
fy10p = top flange bending stress in panel

s =panel length (spacing between struts)

o = Angle between diagonal and flange

L4 = diagonal length

b =strut length (width between flanges)

Ay, A; = respective area of diagonal or strut

by, ; = respective width and thickness of girder flange
f, bena = lateral bending stress in girder top flange
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Behavior of Box-Girder
Forces in Top Flange Truss System
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Behavior of Box-Girder
Forces in Top Flange Truss System
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Behavior of Box-Girder
Forces in Top Flange Truss System

Top diagonal

External K-frame Higher Strut Force

Strut of top flange
truss/internal K-frame

(a) Parallel layout




Behavior of Box-Girder

Internal K-Frame Forces:

K S K S “—b
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——
D = distortional induced force in the K-frame diagonal; S S
S = distortional induced force in the K-frame strut; - -

sk = spacing between internal K-frames measured along the girder length;

Lpk=length of the K-frame diagonal;

Ag=area enclosed by box=(a+b)/2h;

a and b = box girder dimensions as depicted in Figure 4.5a;

e = effective eccentricity of resultant distributed load;

w = distributed load (weight/ft.); D / D\
M= box girder bending moment; and

R = radius of horizontal curvature of box.
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Behavior of Box-Girder

External K-Frame Forces: -

Curved Profile of
/ Centerline of Girder

Le = Span of Exterior Girder,

Li = Span of Interior Girder, ,
. N\ Chord line between //'/
Bo = Subtended Angle, \.| ~ support points /
R = Horizontal Radius of Curvature, \\ /
— < s N /R =radius of
E = Modulus Of. Elas'tl(:lty’ . . . B, = subtended / horizontal
I = Moment of inertia about the axis of bending, . ange / curvature
\ /
G = Shear Modulus, ('_\/s/
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Behavior of Box-Girder

External K-Frame Forces:
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Behavior of Box-Girder

External K-Frame (Example):
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Behavior of Box-Girder

External K-Frame (Example): 187x0.75" . 125" e 125"
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Behavior of Box-Girder

External K-Frame (Example):
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Behavior of Box-Girder
External K-Frame (Example):
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Behavior of Box-Girder

EXtel‘nal K-Fl‘ame (Example): 18"%0.75" . 125" =}= 125"
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Behavior of Box-Girder

External K-Frame (Example): s o 125"
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Behavior of Box-Girder

External and Inte!.‘{lal K-Frames:




Lecture 12: Box-Girder Bridges

Summary of Today’s Topics

* Behavior of Box-Girder (Continue).

o Top Flange Truss System
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