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Lecture 11: Box-Girder Bridges

Topics

• Introduction.

• Typical Cross-Section.

• Behavior of  Box-Girder.
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Why Box Girder

M. Hassanien 3

• Suitable for medium span bridges (45-100 m)

• Large torsional stiffness, less LTB problems.

• Simpler to erect.

Introduction
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Introduction
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Typical Cross-Section

• Top Flange: concrete deck or orthotropic steel deck. 

• Bottom Flange: stiffened plate.

• Web Plates: vertical or inclined.

• Diaphragms/Cross Bracing: intermediate and at support. 

Box-Girder Components
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Typical Cross-Section

Box-Girder Components
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Typical Cross-Section

Box-Girder Components



Single Box
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Typical Cross-Section
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Typical Cross-Section

Multiple  Box
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Typical Cross-Section

Multiple  Box
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Behavior of  Box-Girder

1 2
1. Symmetrical component with both webs
subjected to two equal vertical loads:

2. Anti-symmetrical component with the two
webs subjected to two equal and opposite
forces forming a couple.

1

2

1

2

o Shear & Bending stresses in vertical plan

o Bending Distorsion in open sections

o Torsion Shear Stresses.

o Torsion Distrosion.
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Behavior of  Box-Girder

1 2

2.1 2.2
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Behavior of  Box-Girder

Shear Lag

b

oNon-Uniform Bending Stress Distribution.

oDistorsion of  the flange in its own plane due to the 

restraint of  the web (plane section does not remain plane).
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Behavior of  Box-Girder

Shear Lag

o How do we account for the shear lag?

• Use an effective (reduced) flange 

width (be).

• The reduction is a function of  the 

(Span/Width) ratio (L/b) of  the box.

• Fortunately, for normal range of  L/b

ratios, the increase in peak stress is in 

the range of  10% to 20%.

=
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Behavior of  Box-Girder

 British Standards BS5400:3/2000:
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Behavior of  Box-Girder

 British Standards BS5400:3/2000:
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Behavior of  Box-Girder
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Behavior of  Box-Girder
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Behavior of  Box-Girder
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• Compression Flange Buckling.

• Web Buckling due to Bending.

• Web Buckling due to Shear.

Behavior of  Box-Girder

Local Buckling Behavior
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• Stiffened Flange:

• Unstiffened Flange:

Compression Flange Buckling

Behavior of  Box-Girder
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• Web is Non-Compact:

• Web w/ One Longitudinal Stiffener at (d/5):

• Web w/ Two Longitudinal Stiffeners at (d/5) and (d/2):

Web Buckling due to Bending

Behavior of  Box-Girder
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Allowable Shear Stress: qb=0.35Fy

Reduced Allowable Shear Stress qb:

λq≤0.8

λq>0.8 …and No VL Stiffeners are used

0.8<λq≤1.2

λq>1.2
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Web Buckling due to Shear

Behavior of  Box-Girder

1

2
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Web Buckling due to Shear

Behavior of  Box-Girder

Reduced Allowable Shear Stress qb:

λq>0.8 …and VL Stiffeners are used

0.8<λq≤1.2

λq>1.2

3
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Web Buckling due to Shear

Behavior of  Box-Girder
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Combined Bending and Shear

Behavior of  Box-Girder



Lecture 11: Box-Girder Bridges

Summary of  Today’s Topics

• Introduction.

• Typical Cross-Section.

• Behavior of  Box-Girder.
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