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Background of the Guide

The current situation...
* The AASHTO LRFD BDS is comprehensive
 The AASHTO LRFD BDS is thick (1900+ pages)
 The AASHTO LRFD BDS is a bit overwhelming
* Not everything in the BDS applies to every structure
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Bottom line...

* A way to identify just the provisions applicable to routine steel
I-girder bridge design would be nice



Background of the Guide

Result

e AISC hired HDR in 2019 to create a guide

* NSBA Guide to Navigating Routine Steel Bridge Design
Authors

*  Mike Grubb (MA Grubb & Associates)

* Domenic Coletti (HDR)

* Tony Ream (HDR)

* Al Nelson (HDR)
Peer Reviewers

* Too many to name... representatives from NSBA, owner-
agencies, and both large and small consulting design firms
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Concept for the Guide

Basic Themes
* Filter for the AASHTO LRFD BDS
e Discussion of the AASHTO LRFD BDS
* Audience = designers with less steel bridge experience
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Concept for the Guide

Key Ideas
* Definition of a “Routine Steel I-Girder Bridge”
* Applicability Determinations
* Discussions
* The role of the Guide vs. the BDS
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Concept for the Guide

Definition of a “Routine Steel I-Girder Bridge”
* Straight girders, straight deck, little or no skew
* Constant width, constant depth
e Spans < 200’
* Stringer-type cross-section with at least 4 girders
* Contiguous truss-type cross-frames or solid diaphragms
* Composite concrete deck
* LINE GIRDER ANALYSIS
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Concept for the Guide

Definition of a “Routine Steel I-Girder Bridge”
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DEFINITION CHECKLIST FOR A “ROUTINE STEEL I-GIRDER BRIDGE”

Answer all questions with “Yes” or “No”. If any questions are answered “No”, the bridge does not
satisfy the definition of a routine steel I-girder bridge for the purposes of this Guide. For further
detail on any of these criteria, please see the preceding section of the Guide: DEFINITION OF A
“ROUTINE STEEL I-GIRDER BRIDGE”

If a given bridge somehow falls partially outside the limits of the definition of a “routine steel I-
girder bridge”, or outside the exclusions of this scope, this Guide may still provide value to
designers; in such cases, senior bridge engineers with extensive experience in steel bridge design
should be consulted when determining if and how to apply any of the recommendations provided
herein.

Are the girders straight (non-curved)?

Is the deck straight?

Is the skew not more than 20 degrees?

Are all supports parallel (or within 10 degrees of being parallel)?
Are the cross-frames contiguous?

Are the girders parallel?

Is the deck constant width?

Is the Skew Index (Eq. 4.6.3.3.2-2) less than or equal to 0.307
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Concept for the Guide

Definition of a “Routine Steel I-Girder Bridge”
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Definition of a “Routine Steel I-Girder Bridge’
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Concepts of the Guide

Applicability Determinations
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The various Determinations are defined as follows:

1. Applicable: The Article, in its entirety, is fully applicable to the design of routine steel I-
girder bridges

2. Partially Applicable: Parts of the Article are applicable to the design of routine steel I-
girder bridges, other parts are not applicable; see the Discussion for explanation

3. Conditionally Applicable: Some or all of the Article may be applicable to the design of
routine steel I-girder bridges depending on the circumstances; see the Discussion for
explanation

4. Not Applicable: None of the Article is applicable to the design of routine steel I-girder
bridges

5. Beyond Scope of Superstructure Design: Some or all of the Article may be applicable
to some aspect of the design of routine steel I-girder bridges, but is not applicable to
superstructure design; see the Discussion for explanation



Concepts of the Guide

Discussions

* QGuide “Discussions” are differentiated from AASHTO
“Commentary”
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* Discussions explain why the Determination is what it is
* Discussions offer helpful application suggestions

* Discussions include references and links to other industry
design guidelines and design aids
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Content of the Guide

Delivery Formats

* PDF of the Guide
* Use as an interactive design aid
* Index of design tasks
* Design Task Quick Links
* Internal hyperlinks and bookmarks to aid navigation
* External hyperlinks to many free resources

* Eventual web-based interactive design aid
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Content of the Guide
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Content of the Guide

General Flow of Design Tasks

GENERAL FLOW OF DESIGN TASKS

Listed below are the general Design Tasks associated with the typical flow of design of a routine
steel I-girder bridge superstructure. The list of Design Tasks is presented in roughly the typical
order that they occur in the superstructure design process. However, as noted below, some topics
apply to several Design Tasks. And, of course, the process of designing a bridge typically involves
some degree of iteration; the initial results of later Design Tasks may suggest that revising part of
the design which occurred earlier in the process might be beneficial. When iterating through a
design in this manner, the designer is reminded that all steps of the design process should be
checked to see if the revision of one part of the design might affect other parts. Each task/topic
below is hyperlinked to its associated Design Task Quick Links page.

General Flow of Design Tasks:
1. General Considerations
2. Deck Design
3. Resistance Factors and Load Modifiers
4. Load Combinations and Load Factors

Live Load Force Effects - Introduction

wn

6. Live Load Force Effects - Flexure

7. Live Load Force Effects - Shear

8.

9.
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Other Load Effects and Factors Affecting Load Effect Calculations
Girder Flexure Design — General

. Girder Flexure Design — Constructibility

. Girder Flexure Design — Service Limit State

. Girder Flexure Design — Fatigue and Fracture Limit State

. Girder Flexure Design — Strength Limit State

. Girder Shear Design

. Stiffener Design

. Shear Connector Design

. Splice Design

I3
Topic

. Cross-Frame/Diaphragm Design

s Which May Apply to Several Design Tasks:
Bolted Connection Design
Welded Connection Design

Connection Design — Miscellaneous Checks
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Quiick links to applicable AASHTQ LRFD BDS provisions, with Discussion
Design field splices {if presen), cansidering e following:

*  Boltedl field splives of Mexura] members

@ General considerations {6.13.6,1,3a)

5 Flange splies (6.13.6.1.30)
2 Web splices (6.13.6.1 3¢}

+ Welded splices (6.13.6.2)

+ Minimuo thickness requicements (6.7.5]

Determine

e sz and ncations of welded shup splices, considering the folluwing:

»  Welded splices (0,13.6.2)

«  Minimuni thickness requicements

3}

Qurick lintks to helpfiel industry deign guidelines, references, and examples

For mare explanstion and cxamples of field splice dosign, see:

- cetce Manual [or NI Course 130081, Load and Resistance Factor Design {LRID) for [lighway
a Scetions 6.6.5 (Splices), especilly 6.6.5.2 (Plexural Members) (NOTE: The explanations in these
referenues are wrilten in the contest oF the holted feld splice prosisians privr (> publication af the

8 Celitions of the AASTITO LRFD BDS and are thus out of date).
= The AASHTO-NSHA Stecl Bridge C Guitlelines £112,1-2020 Guidglings @ Tesign for

(Flange Plare Width) and Table 1.3.2.4, Section 2.2.1 (Field Conneetions)

*  NSBA’s Bolied Fiek

ices for Stee] Dridae Plexural Members — Overview and Desion Txumples

Quiick links to usefil tools

The NSBA Splice Mierosoft Exeel-based bolred ficld splice design spreadsheet is available for fres download from
the NSBA website i also a valuable toal for the design of routine steel J-pirder bridges. I performs the design of a balted
fiekd splice for a stecl I-girder in accardance with the pravisions of Arricle 6.13.6.1.3, grearly reducing the time and cfiort
required of the designer, Other commercial software packages with tho ability to dssizn bolted ficld splices are olsa
availablc

Users should verify bilit and 1 Cany progran’s caleul rior o initial
use.

NSBA Guide to Navigating Routine Steel Bridge Design ¢ 37
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SPLICH DESIGN
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SPLICE DESIGN

Quick links to applicable AASHTO LRFD BDS provisions, with Discussion
Design field splices (if present), considering the following:
e  Bolted field splices of flexural members
o  General consideration
o Flange splices (6.13.6.1.3b)
o Web splices (6.13.6.1.3¢c)
e  Welded splices (6.13.6.2)
e  Minimum thickness requirements (6.7.3)
Determine flange sizes and locations of welded shop splices, considering the following:
e  Welded splices (6.13.6.2)

e  Minimum thickness requirements (6.7.3)
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Content of the Guide

6.13.6.1.3 Flexural Members

6.13.6.1.3a  General
Determination of applicability, A// Routine Steel I-girder Bridges: Applicable.
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Discussion:

A splice is defined as a group of bolted connections (or a welded connection) sufficient to transfer
the moment, shear, axial force or torque between two structural elements joined at their ends to
form a single, longer element. Bolted splices are typically used to connect member sections
together in the field; hence, the term “field splice” is often used. The provisions of this Article
cover general provisions for the design of bolted field splices for members subject to flexure, and
hence, are applicable to the routine steel I-girder bridges covered by this Guide.

Bolted beam or girder field splices generally include top flange splice plates, web splice plates and
bottom flange splice plates. In addition, if the plate thicknesses on one side of the joint are different
than those on the other side, filler plates are used to match the thicknesses within the splice (see
the Discussion of Article 6.13.6.1.4 in this Guide). For the flange splice plates, there is typically
one plate on the outside of the flange and two smaller plates on the inside of the flange; one on
each side of the web. For the web splice plates, there are two plates; one on each side of the web,
with at least two rows of high-strength bolts over the depth of the web used to connect the splice
plates to the member.

As reauired hv Articles 6.13.6.1.3bh and 6.13.6.1 3c. holted flanee and web snlice connections are
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Quech ks o upplicable AASHTO LEFD BDS provisions, with Discussion

Duleh Tieks to helpfl inustiy: destn graidelines, refirenees, dnd exnples
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Quick links to helpful industry design guidelines, references, and examples
For more explanation and examples of field splice design, see:

e The Reference Manual for NHI Course 130081, Load and Resistance Factor Design (LRFD) for Highway
Bridge Superstructures

o Sections 6.6.5 (Splices), especially 6.6.5.2 (Flexural Members) (NOTE: The explanations in these
references are written in the context of the bolted field splice provisions prior to publication of the
8" Edition of the AASHTO LRFD BDS and are thus out of date).

e The AASHTO-NSBA Steel Bridge Collaboration Guidelines |Gl2.l-2020 Guidelines to Dcsig'n forl

I Constructability and Fabrication I

o Section 1.5.3 (Flange Plate Width) and Table 1.5.2.A, Section 2.2.1 (Field Connections)

e NSBA'’s Bolted Field Splices for Steel Bridge Flexural Members — Overview and Design Examples
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Quick links to useful tools

Th plice Microsoft Excel-based bolted field splice design spreadsheet is available for free download from
the NSBA website is also a valuable tool for the design of routine steel I-girder bridges. It performs the design of a bolted
field splice for a steel I-girder in accordance with the provisions of Article 6.13.6.1.3, greatly reducing the time and effort
required of the designer. Other commercial software packages with the ability to design bolted field splices are also
available.

Users should verify the capabilities, assumptions, and general correctness of any program’s calculations prior to initial
use.
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@ NSBA Splice | American Institute X | =

C A

(& https;//www.aisc.org/nsba/design-resources/nsba-splice/

aisc

CERTIFICATION  MEMBERSHIP

MODERNSTEEL | BRIDGES ~ WHYSTEEL  CONFERENCE &  entersearchierms Q

WHY STEEL BRIDGES? DESIGN AND ESTIMATING EDUCATION GET INVOLVED AWARDS

BRIDGES > DESIGN RESOURCES > NSBASPLICE

IN THIS SECTION

Steel Span to Weight
Curves

Continuous Span
Standards

LRFD Simon

IRM Evaluator

UPDATED: NSBA Splice

NSBA Splice takes the time-consuming task of designing and checking a bolted splice connection and rewrites the
process with a simple input page and output form. NSBA Splice can be incorporated as a design tool on plate girder
bridges allowing the designer to quickly analyze various bolted splice connections to determine the most efficient bolt
quantity and configuration. Based upon the updated AASHTO LRFD 8th Edition, Splice allows the user to explore the
effects of bolt spacing, bolt size, strength, and connection dimensions on the overall splice design.

splice is presented in an easy to understand Microsoft Excel spreadsheet format allowing users with Microsoft Excel 2010 or later to
access and use. The download includes the design spreadsheet as well as two completed examples drawn from the inputs and
solutions for Examples 1 and 2 presented in Bolted Field Splices for Steel Bridge Flexural Members.

DOWNLOAD NSBA SPLICE

The current version of NSBA Splice (v3.11) was released on February 22, 2021 (Release Notes).

-~ Fill Plate
~ Top Flange Splice Plates
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Duleh Tieks to helpfl inustiy: destn graidelines, refirenees, dnd exnples

Quick links to applicable AASHTO LRFD BDS provisions, with Discussion
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* Bolted field splices of flexural members
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GRAPHICAL INDEX OF DESIGN TASKS

The general Desion Tasks associated with the typical steps in the desim of 4 routin stee] T-girder

bridge superstructure are srouped graphically helow. liach sl
associated Design Task Quick Links page.

opic s hyp

General Considerations

prior to beginning detailed .
the LRFD design philosophy and the concept of Limit states design. selecting basic design
parameters such as target girder depth and spacing, identifying superstructure materials, ang
degiding whether or ot to make the deek composite with the girders, The following Desizn
Tasks apply — cach task is hyperlinked to its associated Design Task Quick Links page,

o General Considerations

Deck Design

The design of decks [ar routine steel 1-girder bridaes is beyond the scope of this Guide; see
the (hwner-agencies design palicy manual ar standard deck designs or guidance on acceptable
deck design methacls, or design the deck per the provisions of Chapter 8 of the AASIITO
LRED B35, The lallowing Design Tasks apply — each task is hyperlinked (v 15 associated
Design Task Quick Links page

o Deck Desion

NSBA Guide to Navigating Routine Steel Bridge Design / 16
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Loads

The identification and caleulation ol various load effects is ypically aeamplished early in the

desiyn provess, s dillienlt 10 design the supersirueture of o routine steel Fgirder bridge i

Ihe applicable Toads are nal known, The process of delermining those loads heging with
identilication of the applicable limil states, delinilion ol their associated load combinations,
and quantification ol the various loud modiliers and Toad Factars, Resistanee factors are
typically idenfilied and quimtified as well. Then the specilic loading eflects are calculated.
The lollewing Design Tasks apply = cach task is hyperlinked 1o ity associated Design Task
Quick Links page.

Resistance Factors and Load Modificrs

Load Cambinations and Load Factors

Live Load Force Ellects - Intoduction

Live Lond Foree Effects - Flexure

Live Load Force Effects - Shear

Other Load [itects and Factors AlTecling Lood LiTect Caleulations

NSBAA Guide to Navigating Routine Steel Bridge Design
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Design of Details and Bracing
Onge the basic girdsr design is established, design of details and bracing can begin, The design
of several details is associated dircetly with the girders, including stiffener desism, shear
connector design, and belted fcld splice design. The following Design Tasks upply fo the
design of girder-related details — vach task is hyperlinked (o its assoviated Design Task Quick
Links page.

*  Siiffener Design

+ Shear Connector Design
* Splice Design

Next the bracing members (cross-frames or diaphragms) can be designed. The following
Design Task applics to bracing design — the task is hyperlinked to its associated Design Task
Quick Links page.

+ Cross-Frame/Diaphragm Design

Connection Design Topics

Several design wpics relaled 1o connection design are applicable (o ene or more Desien Tosks.
These topics are grauped here for convenience. The loTlawing Design Tasks apply 10 these
conneclion design apics — each sk is hyperlinked o its associated Design Task Quick Links

» Bolied Connection Design
+ Welded Connecrion Design

«  Cannection Design — Miscellaneous Checks

R
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10. Girder Flexure Design — Constructibility
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12. Girder Flexure Design — Fatigue and Fracture Limit State

13. Girder Flexure Design — Strength Limit State

=P |4. Girder Shear Design
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SHEAR CONNECTOR DESIGN

Design of Details and Bracing

Once the basic girder design is established, design of details and bracing can begin. The design
of several details is associated directly with the girders, including stiffencr design, shear
connector design, and bolted field splice design. The following Design Tasks apply to the
design of girder-related details — each task is hyperlinked to its associated Design Task Quick
Links page.

e Stiffener Design

I e Shear Connector Design I

e Splice Design

Next the bracing members (cross-frames or diaphragms) can be designed. The following
Design Task applies to bracing design — the task is hyperlinked to its associated Design Task
Quick Links page.

e Cross-Frame/Diaphragm Design

Quick links to applicable AASHT( LRFD BDS pravisions, with Discusston
Diesign shear connsetors for the fufgue and sirengih limit staies, eomsidering the following

+  General provisions (610,101, 6001011 6101012, 6.10.10.1.3, &.10.10.1.4)

a Farigue mesistanoe (6.10.10.2)

= Special requircments for poins of permancat lord conmaflexyre (6.10.10.3)

®  Sirength limil state (6. 10.10.4.0, f.10.104.2, £.10.10.4.3)

Quick links to helpfid industry design guidelines, references, and eximples

For mare explanation and cxamples of the o af the design of shear comnoctons at the futigue and sirength

Himil siales, see

4 The Reference Munual for NHT Caurse 130122, Desin and Fualustion of Steel Bridges for Tatigue and
Eracture.

5 Section 63,63 (Shear Studs)

Resistance Factor Desinn (LRFD) for Hiphway

ial for NHI Course 130081, Load an

o Section 6,62 (Shear Connectors)

. FHWA's

Bridge Design Handbouk

o Desien Example | Thee. Continuous Straicht Composite Steel I-Girder Bridae

o Desipn Example 2A, Two-Span Contimous $traioht Compasite Steel |- Girder Brides

5 Design Exsmple 2B, Tyvo-Span Continuous Straight Compusite Steel Wide-Flange Beam Bridge

Qwick fimky to wseful toals

NSBA'S LRED Sinsen line-pinder snalysis ol desim software. Simon s available for fres derrlond from this NSBA
website is also o valuable wol for the desian of toutine steel L airder bridges. It pecfomns design caleulations sddressing
the demand on, and resissnee of, shear couneetis at the fatigne and strength it srares in aceordance with the
provisicms of the A ASHTO LRED BDS, ameatly reducing the time und effort required of the designer. Other commensial
software packages with the ability Lo analyze and design routine steel [girder bridges are also available

Users should verity the capabilities, and general any program’s ok winitial

use.

NSBA Guide to Navigating Routine Steel Rridge Design ¢ 36
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SHEAR CONNECTOR DESIGN

Quick links to applicable AASHTO LRFD BDS provisions, with Discussion

Design shear connectors for the fatigue and strength limit states, considering the following:

e  General provisions (6.10.10.1, 6.10.10.1.1, 6.10.10.1.2, 6.10.10.1.3, 6.10.10.1.4)

e Fatigue resistance|(6. 10.10.2)

e Special requirements for points of permanent load contraflexure (6.10.10.3)

e  Strength limit state (6.10.10.4.1, 6.10.10.4.2, 6.10.10.4.3)
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6.10.10.2 Fatigue Resistance
Determination of applicability, A/l Routine Steel I-girder Bridges: Partially applicable.

Discussion:

The provisions of this Article are used to determine the fatigue resistance of an individual shear connector, Z,. Z, is
used in the calculation of the required pitch, p, at the fatigue limit state (Article 6.10.10.1.2). Only the provisions for
stud shear connectors should be considered applicable to the routine I-girder bridges covered by this Guide.

When the 75-year single lane Average Daily Truck Traffic (ADTT)s; (Article 3.6.1.4.2) is greater than or equal to
1,090 trucks per day, the fatigue shear resistance for infinite life determined from Eq. 6.10.10.2-1 is used for Z,.
Otherwise, the fatigue shear resistance for finite life determined from Eq. 6.10.10.2-2 is used for Z,. For a fatigue
design life other than 75 years and/or a number of stress cycles per truck passage (n from Table 6.6.1.2.5-2) other than
1.0, see the specification Commentary for this Article.
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For more explanation and examples of the determination of the design of shear connectors at the fatigue and strength
limit states, see Section 6.3.6.3 of Reference Manual for NHI Course 130122, Design and Evaluation of Steel Bridges
for Fatigue and Fracture, Section 6.6.2 of Reference Manual for NHI Course 130081, Load and Resistance Factor
Design (LRFD) for Highway Bridge Superstructures as well as FHWA’s Steel Bridge Design Handbook, Design
Example 1, Three-Span Continuous Straight Composite Steel I-Girder Bridge, Design Example 2A. Two-Span
Continuous Straight Composite Steel [-Girder Bridee, and Design Example 2B, Two-Span Continuous Straight
Composite Steel Wide-Flange Beam Bridge.

The NSBA's LRED Simon line-girder analysis and design software available for free download from the NSBA website
is also a valuable tool for the design of routine steel I-girder bridges. It performs design calculations addressing the
demand on, and resistance of, shear connectors at the fatigue and strength limit states in accordance with the provisions
of the AASHTO LRFD BDS, greatly reducing the time and effort required of the designer. Other commercial software
packages with the ability to analyze and design routine steel I-girder bridges are also available. Users should verify the
capabilities, assumptions, and general correctness of any program’s calculations prior to initial use.

1331S NVvdS 1HOHS

4
]
2
o
0
m
>
I
=
>
2
0
m



Content of the Guide

>

Contents

TABLE OF CONTENTS

SCOPE OF THIS GUIDE.
DETERMINATION DEFINITION:

DEFINITION CHECKLIST FOR A “ROUTINE STEEL I-GIRDER BRIDGE’
USEFUL REFERENCES ..
GENERAL FLOW OF DESIGN TASKS
GRAPHICAL INDEX OF DESIGN TASKS
DESIGN TASK QUICK LINKS
General Considerations .
Deck Design
Resistance Factors and Load Modifiers ......
Load Combinations and Load Factors
Live Load Force Effects - Introduction
Live Load Force Effects - Flexure ..
Live Load Force Effects - Shear .....
Other Load Effects and Factors Affecting Load Effect Calculation:
Girder Flexure Design — General
Girder Flexure Design — Constructibility
Girder Flexure Design — Service Limit State .
Girder Flexure Design — Fatigue and Fracture Limit State
Girder Flexure Design — Strength Limit State
Girder Shear Design
Stiffener Design
Shear Connector Design
Splice Desigh........cceeee.
Cross-Frame/Diaphragm Design.
Bolted Connection Design ...
‘Welded Connection Design..
Connection Design — Miscellaneous Checks
SECTION 1: INTRODUCTION........... -
SECTION 2: GENERAL DESIGN AND LOCATION FEATURES
SECTION 3: LOADS AND LOAD FACTORS
SECTION 4: STRUCTURAL ANALYSIS AND EVALUATION ..
SECTION 6: STEEL STRUCTURES ..o
CONCLUSION.....c.ooiiiiirricenn e

*
o
-
0
"]
m
»
2
=
»
r4
0
m

N

1)}
B
0
By
=
3
>
Z
1)}
3
m
m
5

A

>



Content of the Guide

P

Contents

TABLE OF CONTENTS

SCOPE OF THIS GUIDE.....
DETERMINATION DEFINITIONS..
TERMINOLOGY
DEFINITION OF A “ROUTINE STEEL 1-GIRDER BRIDGE”
DEFINITION CHECKLIST FOR A “ROUTINE STEEL I-GIRDER BRIDGE’
USEFUL REFERENCES ..
GENERAL FLOW OF DESION TASKS
GRAPHICAL INDEX OF DESIGN TASKS
DESIGN TASK QUICK LINKS
General Considerations .
Deck Design
Resistance Factors and Load Modifiers ......
Load Combinations and Load Factors
Live Load Force Effects - Introduction
Live Load Force Effects - Flexure ..
Live Load Force Effects - Shear .....
Other Load Effects and Factors Affecting Load Effect Calculation:
Girder Flexure Design — General
Girder Flexure Design — Constructibility
Girder Flexure Design — Service Limit State .
Girder Flexure Design — Fatigue and Fracture Limit State
Girder Flexure Design — Strength Limit State
Girder Shear Design
Stiffener Design
Shear Connector Design
Splice Desigh.......occen.
Cross-Frame/Diaphragm Design.
Bolted Connection Design ...
‘Welded Connection Design..
Connection Design — Miscellaneous Checks
SECTION 1: INTRODUCTION........... -
SECTION 2: GENERAL DESIGN AND LOCATION FEATURES ...
SECTION 3: LOADS AND LOAD FACTORS

SECTION 6 STEEL STRUCTURES ..

4
]
2
o
0]
m
>
I
L
>
2
0
m

N

1)}
B
0
By
=
3
>
Z
1)}
3
m
m
5

h

-



Content of the Guide

Contents

4
]
2
o
0
m
>
Iz
=
>
2
0
m

2
. 6.10.10.2  Fatiguc Resislince
Sy o 2 \9.5.2. -
SECTION 6:  § felzl I P 610421 G 610107 Spevial Requiremants for Poins of Permmment Laad Contralosure..
e 96 | Comps 610422 Fl 6.10.10.4  Siength Limit State
TABLE OF CONT e 1 Fatigue o 6.10104.1 General

6.9.6.2 Limil

. Fatig 61010472 Nominal Shear Farce
A1 SCOPE . 6.9, Coml o .
: i ¥ Truet 6101043 Nominal Shear Resistan
62 DEFINITIONS , a1 G :
2L e SeLIL T 083 Nedm a2aLL G Speci GI0IT Web Sriffeners 262

6.10.10.2

Fatigue Resistance J.........cccccovveeiennnnne. e 258
6.10.10.3 Special Requirements for Points of Permanent Load Contraflexure . ..259
6.10.10.4  Strength Limit State .........cccovveerieiiiiiiiieiiiciecie e 299
6.10.10.4.1 GeNEral ......ooeeeiieeieiieccee et nra e ereee e srnneeeens 20D
6.10.10.4.2 Nominal Shear FOICe.......cocciiiiiiiniiiiiieiieciceeeeeeeceee e 200
6.10.10.4.3 Nominal Shear ResSiStance.........ccccceevevveereiiieeriiieenieeeeccneeceereeeenvveeesennneen 201

6.10.11  Web SHITENETS ...ocviiiiiiiiiiiiciiecet ettt e saeesiees 202
ATN 11T 1 NNeh Trangyersa Qﬁ‘FFPﬂPJ]‘“Q L 267

B0 Cons 61114 Accessand Draina 272

rum,

Lo 412

C

La Section Proportion Linit 27,
s 4 i W31 Gene . - >
Hesis 60413 Ll 61031 G 61083 Floxu 1 Weh Proportions m
Ce 6942 lifec 61032 Flew - >
! N N 6109 ShearRe 211 Cieneral m
Gieneral. B 69421 1 610321 Di eoeral. " i
- 5 Iy 61091 Gene 2.1 Woebs without Longitudinal SHRMETS ..oo.cocoior s 272
Service 1 6763 Mini 69422 Sh 610322 Di 5 T e e L iy
y . 332 61092 Nomi 213 Webs with Lony; al Stiffencrs.
Ftigue 6764  Pins: 6943 Built 610323 €0 o N
A s . 61093 Nomi Flimge Proportions 2
Strength 677 HeaCu 69431 & 610324 €0 . e T : R -
e _ 3 pe 3 g 610931 G Spevial Restrictions on Use of Live Load Distribution Faetor Lor Multile Bu;
Gene Scopr 69432 Pc 61033 Shew S10932 D pt
Resis Geon 6944  Singl 61034  Deck YT
; 610033 L
535 Dareme [ Bent Plal Plate 6 TG 610,10 Sheat Co et
6.6 FATIGLL ANI 68 TLNSION ML Composi 610342 Gl JLI0 sheart AEn el ok
= HI10.10.7 Liene Flexure. 274
66.1 4 681 General. Noin 61035 Dead ’
n L @ AT Ty 61133 Shear 274
66,11 682 Tensile Limit 6104 Service | S -
- - . G002 Pit 0114 Service Limit State. 275
6612 6821 Ciene 693521 G 61041 Elast lrlons T e e L o, S
66121 6822 Redu 68522 Cc 61042 Perm . Do A1 Fangne and Fracrure Limit St B
6.10.10.1.4 Cx
3 H avigating ine 81 iri Desd 3
NSBA NSBA NSBA NSIA NSBA Guide 1o Navigating Routine Steel Dridge Design £ 123

NSBA

A

1331S NVvdS 1HOHS



Content of the Guide

Content of the Guide

]

5
5] —
nky
1 >
::
>

zf
umy
My

6.10.10.2 Fatigue Resistance
Determination of applicability, A/l Routine Steel I-girder Bridges: Partially applicable.

Discussion:

The provisions of this Article are used to determine the fatigue resistance of an individual shear connector, Z,. Z, is
used in the calculation of the required pitch, p, at the fatigue limit state (Article 6.10.10.1.2). Only the provisions for
stud shear connectors should be considered applicable to the routine I-girder bridges covered by this Guide.

When the 75-year single lane Average Daily Truck Traffic (ADTT)s; (Article 3.6.1.4.2) is greater than or equal to
1,090 trucks per day, the fatigue shear resistance for infinite life determined from Eq. 6.10.10.2-1 is used for Z,.
Otherwise, the fatigue shear resistance for finite life determined from Eq. 6.10.10.2-2 is used for Z,. For a fatigue
design life other than 75 years and/or a number of stress cycles per truck passage (n from Table 6.6.1.2.5-2) other than
1.0, see the specification Commentary for this Article.
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NSBA’s new guide, Navigating Routine Steel
Bridge Design, is intended to:

A. Replace the AASHTO LRFD BDS

B. Replace the FHWA Steel Bridge Design
Handbook

C. Replace the NHI course Reference
Manuals

D. Replace the AASHTO/NSBA Steel Bridge
Collaboration Guidelines

E. Complement all of the above

Navigating Routine

Steel Bridge Design

AASHTO LRFD Bridge Design
Specifications, 9th Edition
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Questions

True or False:

All bridge engineers should you read NSBA’s
new guide, “Navigating Routine Steel Bridge
Design,” from cover to cover.

NSBA’s new guide, Navigating Routine Steel
Bridge Design, includes links directly to
numerous references and resources. How
many of them are free?

A. All of them
B. None of them
C. About 37.64% of them

Navigating Routine

Steel Bridge Design
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