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Using the New Guide

Å[ŜǘΩǎ ƴƻǿ ǘŀƭƪ ŀōƻǳǘ Ƙƻǿ ƻƴŜ Ŏŀƴ ǳǎŜ ǘƘƛǎ ƎǳƛŘŜ ŀǎ ǘƘŜȅ ǿŀƭƪ ǘƘǊƻǳƎƘ ŀ 
ŘŜǎƛƎƴΧΦΦ

ÅAs a reminder, the New Guide is not meant to be read cover to cover!

ґ



Walk-Through Example

Å{Ǉŀƴǎ Ϫ мпл  ςмтр  ςмпл  

Å/Ǌƻǎǎ ŦǊŀƳŜǎ Ϫ нп  ŀƴŘ нл  ŎŜƴǘŜǊǎ όŜƴŘ ǎǇŀƴǎύ

Å/Ǌƻǎǎ ŦǊŀƳŜǎ Ϫ нт  ŀƴŘ нл  ŎŜƴǘŜǊǎ όŎŜƴǘŜǊ ǎǇŀƴύ

ÅCƛŜƭŘ ǎŜŎǘƛƻƴ ƭŜƴƎǘƘǎΥ  млл  όŜƴŘ ǎǇŀƴǎύΣ фм  όŎŜƴǘŜǊ ǎǇŀƴύ ŀƴŘ ун  όƻǾŜǊ ǇƛŜǊǎύ



Walk-Through Example

Å12 ft girder spacing

Å9-ѹ  ŘŜŎƪ ǘƘƛŎƪƴŜǎǎ όф  ǎǘǊǳŎǘǳǊŀƭ ǘƘƛŎƪƴŜǎǎύ

Å3-ѹ  ŘŜŎƪ ƘŀǳƴŎƘΤ  ŦǳǘǳǊŜ ǿŜŀǊƛƴƎ ǎǳǊŦŀŎŜ Ґ нр psf; 

ÅBarriers are 520 lb/ft each

ÅOverhangs:  3.5 ft
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Live Load Force Effects - Flexure

Objective ςLive load distribution factors 
for flexure

Start with General Flow of Design Tasks

Click on: 

6. Live Load Force Effects - Flexure



Live Load Force Effects ïFlexure

Design Task Links Page



Live Load Force Effects ïFlexure



Live Load Force Effects ïFlexure

Determination and Discussion

Interior Girders 



Live Load Force Effects ïFlexure

Equations in 3rd Row of Table 
4.6.2.2.2b-1 are only ones applicable 
to our example bridge.

Partially Applicable: Parts of the 
Article are applicable to the design of 
routine steel I-girder bridges, other 
parts are not applicable.



Live Load Force Effects - Flexure



Live Load Force Effects ïFlexure

Important Notes!
Å MPFs included in LLDF from Table 

4.6.2.2.2b-1
Å For Fatigue, MPF of 1.20 should be 

removed from the one-lane-loaded LLDF



Live Load Force Effects ïFlexure



Live Load Force Effects ïFlexure

Design Task Links Page



Live Load Force Effects ïFlexure

Quick Links to Guidelines, References, & Examples



Live Load Force Effects - Flexure



Live Load Force Effects ïFlexure

Design Task Links Page



Live Load Force Effects ïFlexure

Quick Links to Useful Tools



Live Load Force Effects - Flexure

Åb{.!Ωǎ [wC5 {Lahb



Live Load Force Effects - Flexure



Live Load Force Effects ïFlexure

Design Task Links Page



Live Load Force Effects ïFlexure



Live Load Force Effects ïFlexure

Determination and Discussion

Exterior Girders 



Live Load Force Effects - Flexure

Equations in 3rd Row of Table 
4.6.2.2.2d-1 are only ones applicable 
to our example bridge.



Live Load Force Effects - Flexure



Live Load Force Effects - Flexure

For exterior girders it is 
suggested to consider the 
Special Analysis of Eq. 
C4.2.2.2d-1.



Live Load Force Effects - Flexure

Å Special Analysis (C4.6.2.2.2d - Commentary)
Å Assuming the entire cross-section rotates as a rigid body 

about the longitudinal centerline of the bridge, 
distribution factors for the exterior girder are also 
computed for one, two and three lanes loaded using the 
following formula



Live Load Force Effects - Flexure

Table 4.6.2.2.2d-1 Eq. C4.2.2.2d-1



Presentation Outline

ÅLive Load Force Effects - Flexure

ÅGirder Flexure Design
ÅGeneral

ÅConstructability

ÅSplice Design

ÅSummary



Girder Flexure Design

ÅAASHTO LRFD Limit States
ÅConstructability*

ÅService

ÅFatigue

ÅStrength

ÅExtreme Event

* Not an AASHTO defined limit state, but often treated similarly (invoked under Strength 
Limit State).

For more information, see FHWA SBDH Volume 10, Limit States



Girder Flexure Design

ÅGeneral Flow of Design Tasks

Note that the Guide tells me that the Extreme 
9ǾŜƴǘ [ƛƳƛǘ {ǘŀǘŜ ƛǎ άōŜȅƻƴŘ ǘƘŜ ǎŎƻǇŜ ƻŦ 
ǎǳǇŜǊǎǘǊǳŎǘǳǊŜ ŘŜǎƛƎƴέ ŦƻǊ ǊƻǳǘƛƴŜ ōǊƛŘƎŜǎ 
(Design Task Item 1, General Considerations).



Girder Flexure Design

Objective ςPerform Girder Flexure 
Design for Constructability

Start with General Flow of Design Tasks

Start with: 

9. Girder Flexure Design - General



Girder Flexure Design - General

Design Task Links Page



Girder Flexure Design - General



Girder Flexure Design - General

Determination and Discussion
States which loads are applied to which section 
ŀƴŘ ǿƘƛŎƘ ǎŜŎǘƛƻƴ ǇǊƻǇŜǊǘƛŜǎ ǘƻ ǳǎŜΧΦ
ÅDC1Č Bare Steel
ÅDC2Č Long-term transformed composite 

section (3n)
ÅDW Č Long-term transformed composite 

section (3n)
Å(LL+IM) Č Short-term transformed composite 

section (n)



Girder Flexure Design - General



Girder Flexure Design - General

Determination and Discussion

Background discussion on the plastic moment, Mp.

Conditionally Applicable: Some or all of the Article 
may be applicable to the design of routine steel I-
girder bridges depending on the circumstances



Girder Flexure Design - General

Quick Links to Guidelines, References, & Examples



Girder Flexure Design - General



Girder Flexure Design - General



Girder Flexure Design ïGeneral (Example)

Section Properties
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Girder Flexure Design - Constructability

Objective ςPerform Girder Flexure Design for 
Constructability

Back to General Flow of Design Tasks

Click on: 

10. Girder Flexure Design - Constructability



Girder Flexure Design - Constructability

Design Task Links Page



Girder Flexure Design - Constructability



Girder Flexure Design - Constructability

Determination and Discussion

ά{ǘǊƻƴƎƭȅ ǊŜŎƻƳƳŜƴŘŜŘ ŦƻǊ ǳǎŜΦΦΦέ



Girder Flexure Design - Constructability

Flexure Checks, 6.10.3.2

Shear Checks, 6.10.3.3

Holes in Tension Flange, 6.10.1.8

Dead Load Deflection, 6.10.3.5



Girder Flexure Design - Constructability

Quick Links to Guidelines, References, & Examples



Girder Flexure Design - Constructability



Girder Flexure Design - Constructability



Girder Flexure Design - Constructability



Girder Flexure Design - Constructability



Girder Flexure Design - Constructability



Girder Flexure Design - Constructability

ÅSteel Span Weight Curves

LB of Steel / SF of Deck Area Max. Span 
Length



Girder Flexure Design ïConstructability

Deck Placement Sequence



Girder Flexure Design ïConstructability

ÅLocal Buckling Resistance, 6.10.8.2.2 
ÅPositive Moment



Girder Flexure Design ïConstructability

ÅLateral Torsional Buckling Resistance, 6.10.8.2.3 
ÅPositive Moment
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Splice Design



Splice Design

Objective ςPerform Girder Field Splice Design

Back to General Flow of Design Tasks

Click on: 

17. Splice Design



Splice Design

Design Task Links Page



Splice Design



Splice Design

Determination and Discussion

General parts of a splice:
ÅTop flange splice plates
ÅWeb splice plates
ÅBottom flange splice plates
ÅFiller plates

Flange splices:
Å1 plate on outside of flanges
Å2 smaller plates on inside of flange

Web splice:
ÅTwo plates, one each side of web



Splice Design

Determination and Discussion

Minimum Design forces:

Bolted flange and web splices are designed for a 
minimum of 100 percent of the individual design 
resistances

Flange splice: smaller design yield resistance of 
flange on either side of the splice.

Web splice: smaller factored shear resistance of 
web on either side of the splice



Splice Design

Quick Links to Guidelines, References, & Examples



Splice Design



Splice Design



Splice Design



Splice Design


