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Preface

This document presents guidelines developed by the AASHTO/NSBA Steel Bridge Collaboration.
The primary goal of the Collaboration is to achieve steel bridge design and construction of the
highest quality and value through standardization of the design, fabrication, and erection
processes. Each document represents the consensus of a diverse group of professionals.

1t is desired that Owners adopt and support Collaboration guidelines in their entirety to facilitate
the achievement of standardization. It is understood, however, that local statutes or preferences
may prevent full adoption of the guidelines recommended herein. In such cases, Owners may adopt
these guidelines with the exceptions they feel are necessary.
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Disclaimer

The information presented in this publication has been prepared in accordance with recognized
engineering principles and is for general information only. While it is believed to be accurate, this
information should not be used or relied upon for any specific application without competent
professional examination and verification of its accuracy, suitability, and applicability by a
licensed professional engineer, designer, or architect.

The publication of the material contained herein is not intended as a representation or warranty
on the part of the American Association of State Highway and Transportation Officials (AASHTO)
or the National Steel Bridge Alliance (NSBA) or of any other person named herein, that this
information is suitable for any general or particular use or of freedom from infringement of any
patent or patents. Anyone making use of this information assumes all liability arising from such
use.

Caution must be exercised when relying upon other specifications and codes developed by other
bodies and incorporated by reference herein since such material may be modified or amended
from time to time subsequent to the printing of this edition. The authors and publishers bear no
responsibility for such material other than to refer to it and incorporate it by reference at the time
of the initial publication of this edition.

AASHTO Publication No: NSBAQSBI-2

Documents

Document Sharing Hub

Copyright © 2021 by the AASHTO/NSBA Steel Bridge Collaboration

Full document details: AASHTO G4.2-2021 All rights reserved.


https://store.transportation.org/search?q=nsbaqsbi&categoryCode=&index=storeitem&type=storeitem&pageNum=1&pageSize=10&sortBy=Relevance&itemType=All
http://www.avadocuments.com/doc/aashto-g4-2-2021
http://www.avadocuments.com/doc/aashto-g4-2-2021

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
555 12" Street, N.W., Suite 1000
Washington, D.C. 20004

EXECUTIVE COMMITTEE
2021-2022

OFFICERS:

PRESIDENT: Victoria Sheehan, New Hampshire*

VICE PRESIDENT: Shawn Wilson, Louisiana*
SECRETARY-TREASURER: Russell McMurry, Georgia™*

EXECUTIVE DIRECTOR: Jim Tymon, Washington, D. C.

REGIONAL REPRESENTATIVES:

REGION I: Joe Giulietti, Connecticut
Marie Therese Dominguez, New York

REGION II:  Kevin Thibault, Florida
Clay Bright, Tennessee

REGION III:  Craig Thompson, Wisconsin
Julie Lorenz, Kansas

REGION IV: Vacant
Bill Panos, North Dakota

IMMEDIATE PAST PRESIDENT: Patrick McKenna, Missouri

*Elected at the 2021 Virtual Annual Meeting

i Documents

Document Sharing Hub

Copyright © 2021 by the AASHTO/NSBA Steel Bridge Collaboration

Full document details: AASHTO G4.2-2021 All rights reserved.


http://www.avadocuments.com/doc/aashto-g4-2-2021
http://www.avadocuments.com/doc/aashto-g4-2-2021

COMMITTEE ON BRIDGES AND STRUCTURES, 2021
CARMEN E.L. SWANWICK, Chair
SCOT BECKER, Vice Chair
JOSEPH L. HARTMANN, Federal Highway Administration, U.S. DOT Liaison
PATRICIA J. BUSH, AASHTO Liaison

ALABAMA, Eric J. Christie, William “Tim”
Colquett, Jeffrey T. Huner

ALASKA, Leslie Daugherty, Elmer E. Marx, Richard
A. Pratt

ARIZONA, David B. Benton, David L. Eberhart, Pe-
Shen Yang

ARKANSAS, Charles “Rick” Ellis, Michael Hill, Joe
Sartini

CALIFORNIA, Michael B. Johnson, Thomas A.
Ostrom, Gudmund Setberg

COLORADO, Michael Collins, Stephen J. Harelson,
Jessica Martinez

CONNECTICUT, Mary E. Baker, Andrew
Cardinali, Timothy D. Fields

DELAWARE, Jason Arndt, Jason Hastings, Craig A.
Stevens

DISTRICT OF COLUMBIA, Donald L. Cooney,
Konjit C. “Connie” Eskender, Richard Kenney

FLORIDA, Sam Fallaha, William Potter, Jeff
Pouliotte

GEORGIA, Donn Digamon, Douglas Franks, Steve
Gaston

HAWALII, James Fu, John Williams
IDAHO, Matthew Farrar

ILLINOIS, Tim A. Armbrecht, Ruben Boehler, Carl
Puzey

INDIANA, Andrew Fitzgerald, Anne M. Rearick,
Stephanie Wagner

IOWA, Ahmad Abu-Hawash, James S. Nelson,
Michael Nop

KANSAS, Mark Hurt, Karen Peterson, Calvin Reed

KENTUCKY, Michael Carpenter, Royce Meredith,
Marvin Wolfe

LOUISIANA, Arthur D’ Andrea, Zhengzheng
“Jenny” Fu, Chris Guidry

MAINE, Jeffrey S. Folsom, Wayne Frankhauser,
Michael Wight

ii

MARYLAND, Maurizio Agostino, Jesse Creel,
Jeffrey L. Robert

MASSACHUSETTS, Alexander K. Bardow, Justin
Slack, Matthew Weidele

MICHIGAN, Matthew Jack Chynoweth, Rebecca
Curtis, Richard E. Liptak

MINNESOTA, Arielle Ehrlich, Ed Lutgen, Kevin
Western

MISSISSIPPI, Scott Westerfield
MISSOURI, Bryan Hartnagel, Darren Kemna

MONTANA, Stephanie Brandenberger, Nathan
Haddick, Amanda Jackson

NEBRASKA, Mark Ahlman, Fouad Jaber, Mark J.
Traynowicz

NEVADA, David S. Chase, Jessen Mortensen

NEW HAMPSHIRE, Loretta Doughty, David L.
Scott

NEW JERSEY, Xiaohua “Hannah” Cheng

NEW MEXICO, Kathy Crowell, Shane Kuhlman,
Jeff Vigil

NEW YORK, Brenda Crudele, James Flynn, Ernest
Holmberg

NORTH CAROLINA, Brian Hanks, Scott Hidden,
Girchuru Muchane

NORTH DAKOTA, Jon D. Ketterling, Jason R.
Thorenson

OHIO, Alexander B.C. Dettloff, Timothy J. Keller,
Jeffrey E. Syar

OKLAHOMA, Justin Hernandez, Walter Peters, Tim
Tegeler

OREGON, Raymond Mabey, Albert Nako, Tanarat
Potisuk

PENNSYLVANIA, Thomas P. Macioce, Richard
Runyen, Shane Szalankiewicz

PUERTO RICO, (Vacant)

Documents

Document Sharing Hub

Copyright © 2021 by the AASHTO/NSBA Steel Bridge Collaboration

Full document details: AASHTO G4.2-2021

All rights reserved.


http://www.avadocuments.com/doc/aashto-g4-2-2021
http://www.avadocuments.com/doc/aashto-g4-2-2021

RHODE ISLAND, Keith Gaulin, Mary Vittoria-
Bertrand

SOUTH CAROLINA, Terry B. Koon, Hongfen Li,
Jeff Sizemore

SOUTH DAKOTA, Steve Johnson, Dave Madden,
Todd S. Thompson

TENNESSEE, Ted A. Kniazewycz

TEXAS, Graham Bettis, Bernie Carrasco, Jamie F.
Farris

U.S. DOT, Joseph L. Hartmann

UTAH, Mark Daniels, Cheryl Hersh Simmons,
Rebecca Nix

VERMONT, Carolyn Cota, Kristin M. Higgins,
James LaCroix

VIRGINIA, Kendal R. Walus, Andrew M. Zickler

WASHINGTON, Tony M. Allen, Mark Gaines,
Bijan Khaleghi

WEST VIRGINIA, Tracy W. Brown, Chad
Robinson

WISCONSIN, Aaron Bonk, Josh Dietsche, William
L. Oliva

WYOMING, Jeff R. Booher, Paul G. Cortez,
Michael E. Menghini

CHESAPEAKE BAY BRIDGE AND TUNNEL
DISTRICT, Timothy R. Holloway

MARYLAND TRANSPORTATION
AUTHORITY, James Harkness, William N.
Pines

MULTNOMAH COUNTY TRANSPORTATION
DIVISION, Jon Henrichsen

U.S. ARMY CORPS OF ENGINEERS—
DEPARTMENT OF THE ARMY, Phillip W.
Sauser

U.S. COAST GUARD, Kamal Elnahal

TRANSPORTATION RESEARCH BOARD,
Waseem Dekelbab

i Documents

Document Sharing Hub

Copyright © 2021 by the AASHTO/NSBA Steel Bridge Collaboration

Full document details: AASHTO G4.2-2021 All rights reserved.


http://www.avadocuments.com/doc/aashto-g4-2-2021
http://www.avadocuments.com/doc/aashto-g4-2-2021

AASHTO/NSBA Steel Bridge Collaboration

Task Group 4, QA/QC

Jamie Hilton, KTA-Tator, Inc., Chair

Robin Dunlap, Vice Chair

Art Bustos
Terry Cummings

Robin Dunlap, Vice Chair

Heather Gilmer
Chad Hawkins
Robert Horwhat
Dave Johnson
Zane Keniston
Terry Logan
Teresa Michalk
Anna Petroski
Shawn Potter
Phillip Sauser
Jonathan Stratton
Brad Streeter
Maury Tayarani
Gary Wisch

iv

High Steel Structures

AISC

TRC Solutions

High Steel Structures

TUV Rheinland Industrial Solutions
Infrastructure Consulting and Engineering
TRC Solutions

Industrial Steel Construction, Inc.
Structural Steel Parts, Inc.

Atema, Inc.

Texas DOT Material and Tests Div.
Atema, Inc.

Contech Engineering

U.S. Army Corps of Engineers
Eastern Steel Works

Scougal Rubber Corporation
Pennoni

DeLong's, Inc.

Copyright © 2021 by the AASHTO/NSBA Steel Bridge Collaboration

Full document details: AASHTO G4.2-2021

All rights reserved.

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/aashto-g4-2-2021
http://www.avadocuments.com/doc/aashto-g4-2-2021

Table of Contents

IIETOAUCTION ...ttt ettt e et e et e e e e e bt e e beeesseeestaeasseeessseassesensaeasseeassaeenseeessaeanseeansaeansessnsaeenseesnseennseeans 1
SECLION 1 RETEIEICES ....eiieviieiiiiiiiiieie ettt ettt ette et e et e e bee e bt e e beeesseeeateeesseessseeasseassssesseessseessseessssesseensseenseeenses 3
SECLION 2 FUNCHOMNS ....uviiiiiiieiiieiieeeie ettt e et e st eeette et e eteeetaeestee e taeesseeessaeesseeessaeanseessseasseensssassseessssensseensseensseenses 5
2. 1 CaAPADIIILICS. ... ettt ettt et et e st e te et e et e e ae e te e te e b e e tb e et b e eta e be e beesbeeraeereeete e beenbeenbeesaearsesteebeenreeneas 5
e D 13 L (PSSR 5
Section 3 Training/EXperience REQUITEIMENLS ........ccueiiiiirieiieterie ettt sttt ettt et et e eestesteseesbeebeeseeseeneeneesaeseeasenne 7
3. 1—RECOMMENAATIONS .....veeuvieetieeiieiiestieteeteeteseesttesteeseesseeseesseesseesseessesssesssesseesseessesssesseesseesseesseessesssessenssesssennses 7
3. 2——StrUCTUIEd TTAINING. ... ecvietieeiietieitiertiete e st et erteeteeteseeesteesseesseesseessesssesseesseassesssesseesssenseenseesseessessseseessennses 7
3.3 EXPEIICNCE CIEAIL ....evietieiieiieieeeiectiecte et ettt e et e st et e et e et eetaesseesseesbeessesssesseesseenseasseassesssenseesseassesssensaessennses 7
SeCtion 4 QUAITICATION .....eiiiiiiiii ittt ettt e et e eteeeteeebeeebeeebaeeateeeseeasseesssaessseesaseesaseesssaesnseesnseenans 9
O B T 1R (<) 11 11 RSP 9
4.2 DOCUMENEALION .....e.veentietieeieeiesitestesitesteesteesseestesseesseenseenseassesnsessaesseenseasseanseassesssesssenseensesssenseensennsesnsesnsesseees 9
Section 5 Body Of KNOWIEAZE ..ottt ettt ettt et e bt et e teeaeeneeeneesseeseenseeneeas 11
5.1—Bolted CONNECION OVEIVIEW ....cuvieeiieeiiieiiieeiieeiteeeteeesteeseteessteesreesseessseesssaessseesssaessseessseessssessessssessnssensens 11
S L LmJOMNE TYPRS .ttt et ette et ettt et et et e et e st e e s te et et e ae e e st e st e et et e enseeseeeseees e e st ense e st eneesnee st eseeneeenteeneenneen 11
S L L T=SHP-CIItICAL .ttt ettt sttt b e et ebt et e b e b et e e bt eaeeseemeeseebeeneanseasensesneeneeneans 11
ST 1.2——SNUZ TIGNLENE .....cviiieiieieeee ettt ettt sttt et a e st et e e s aeeteebeeneeseeneanseasensesbeeneennens 11
S L1 3PretenSIONEd. ....ecvvieeiiciie ettt ettt ettt e et e e te et e e b e e b e e abeeta e te e be e besta e teebeenbeenaeereeereenns 11
S. 1210080 TTANSTET ....cuviiiiiiiiiciieieteee ettt et et et e e e te et e et e esbeesbessaesseesbeesseesseassesssesssensaesseessenssens 11
S5.1.2.1—ShEAI/BEAIING ....c.vvevieerieeieeeiestieteeteeeteettesteesteebeesbesstesseesseesseasseassasssesseessenssasssesssesseesseassesssesssenseensenns 11
5.1.2.2—DIIECE T@NSION. ....uveeutieiieeiiesiiett et eteeete et e teeteestesetessaesseeseassesseesseanseenseansesssesssenseenseensesnsesssesseanseensenns 11
TR B T O (7 () USSR PSRUPRRPTRRt 11
5.1.3—BOlt HOIES ANA SIOLS ....vieuiieiieeiieeiieiieie ettt ettt ettt et te et eseaesse e se e beensesnaesssesneesseenseenseensennsens 11
5.1.4—SNUZ TIGREEIING ......eiiiieieiieie ettt ettt ettt et e e st e bt e bt e beeaeeeneeeneesseessee et eneeenteeneenneens 11
5. 1.5 B0t PrOteNSION ....c.eiieiiieiiieiie ettt eite ettt e et e et e et e et e e teeeabeeesbaeeaseeessaeesseesnsaeasseessssesssesensaaanseeensaennsens 11
5.2—Bolting Materials and USAZE .........ccueruieiiiiiieieeietiete ettt se ettt e et e s et e bt e te e e eteeteeneesneeee 11
5.2 1mBOIES 1ottt ettt et e b e e beete e te e b e e b e er b e arbeeraeeheeaaeerbeeateareeateebeenreesbeersenraens 11
T B B o T L Y o1 OO PSSO PPRUPROUPRRRRONt 11
5.2.1.2—Material GIAA@S........ccviiviieiieiietieieciectteete ettt ettt e st e st e steebeesbeetseeae e beesseesseesseessessseseesseenseensesrnenns 12
5.2.1.3—Markings, DIMENSIONS, ELC. .....cceerrieeririerieriiesteesteeitesteseesseesseesseeseesseesseessesssesssesssesseessesssesssesssesseenns 12
5.2 2 INUES ettt h e h ettt h et b e bt bt e a e et b ekt b e bt bt e a e e Rt et et e bt eheeb e ea e e st et et e ebeebeebeeheeneene 12
5.2.2.1—Materials, Markings, DiMeEnSions, €C. .......ccceevuirruirrieiierierieenteeteeteeeesseesteesseesseesesssesseesseessesssessaenns 12
5.2.2.2—Suitability With BOILS ....c.ooeiieiieiieiiciecece ettt s estae s e sse e seenseensennne e 12
I B T 1 1<) USSP 12
5.2.3.1—Material, DIMENSIONS, ETC. ....eeiereieeeriieeeieieeeeteeeeeeteeeeeeeeeeeiaeeeeeteeeeerseeeseeseeeeeseeseessreesenseesseseeesennns 12
5.2.3.2—Connection REQUITEINENTS ........ccueouirirtiririeiietetetent ettt ettt ettt st ettt b sae st st sre bt et eneene 12
5.2.4—Washer-Type Direct Tension Indicators (DTT) .....c..coeviriririnieieiiiniicnieneeeeeetceee e 12
5.2.4.1—Material, DIMENSIONS, ELC. ....uieiuiiiiriieitieiitieeiteeiteeeiteesreesaeestaeesseessseessseesseeessseasesasseeesseeasesesseansesanns 12
5.2.4.2—Connection REQUITEIMEILS .......c..eeiiiiiiiiieieetieitiest ettt ettt eae et e st e et e eateeseesbeenteenteeneesneenae 12
I e ST Ll 1SS 1 T i 1 VA € 5 | o TSRS 12
5.2.6—REUSE OF BOILS .....uoictiiiieiieieciecc ettt ettt ettt et et e et e esbeesaesaeesaeesseesseesseesseesaesssesseenneas 12
52 TS0 AR .ottt ettt e a e e a e bbbt bttt et e at e she e bt et eat e eateebaeebeenbeenean 12
5.2.7.1—JOb Sit€/SROP STOTAZE .......eeueeuieieieiie ettt ettt e ettt e e bt st s e st et e tesaesteebesbeebeeneensenes 12
I BN B o) (15 (0 o BTSSR PRUURPP 12
5.2.7.3—BOItEd SPLICES ..cuvvevieiiiiieiieciectese ettt ettt et et e et e s bestaesteesseesseesbeesseessessaenseesseesseesaesaesseenseensesneenees 12
RN T 1] 0T ) USSR PSRRURRRPRRNE 12
5.3.1—Prior t0 INSTAIIATION ...c..vieeiiieiiiecie ettt ettt ettt e et e et e etaeeteeetaeesseeessaeesseeansaaesseeenseeanseeansaennsens 13
5.3.2—Rotational Capacity (ROCAP) TESING .....c.eeoveruieriieriieiieieeestieste ettt e saee s e et esaeeneeenaeas 13
B TR B 1 10T I 4 L TP 13
5.4—InStallation IMEtROAS.......ccuiiiiiiiiicceccte ettt ettt e ettt e et e eabeeabessaesbe e beesbeenbeeaneernenes 13
5.4.1—Turn-of-INUt INStAIIAtION ....c.veeviieiiieiiiticie ettt ettt e b e ta e s te e s e e steesseeasesanesseesseeseesseennens 13
5.4.2—Twist-Off-Type Tension-Control BOILS..........ccieiiieiriieieeee et 13
5.4.3—Washer-Type Direct Tension Indicators (DTI) ........ccccvevierienieiiieiieiectere e 13
5.4.3.1—Pre-Installation VerifiCation..........c.occuirieriieriieiiiieieeieeie e see st steeveeaesreeste e seesseesseesseessesssesssessnenns 13
S 3. 2 SIUGEING ...cuvieiieeiiieie ettt ettt ettt et e et e esbe e st e eteeste e beesbeesaeesaeeseease e beesbeesbeesseeteeta e beenbeenseenseeneeeraenns 13
5.4.3.3—J 0Nt PTEtENSIONING. ... ..ccuiitieiieiieieeiiesteeieeieeteetestte st esteesesssesseesseeseesseesseassesssessaenseensesnsesssesssesseenes 13
5.4.4—Calibrated Wrench InStallation...........c.ccceeierieriieiiieieeiesieie ettt et e e e s sse e seenseenseennens 13
5.5—TIME MANAGEIMCNL ........eevieieiieitierieeteeteeteeetesteetteteessesseessaesseesseesseanseanseassanseanseensennsesssessagateenseensesnsesaeenss 13
5.6—ArDiItration Of DISPULES .....oeuiiiiiieiieiieie ettt ettt et e s e e Docum%ts
v Document Sharing Hub
Copyright © 2021 by the AASHTO/NSBA Steel Bridge Collaboration

Full document details: AASHTO G4.2-2021 All rights reserved.


http://www.avadocuments.com/doc/aashto-g4-2-2021
http://www.avadocuments.com/doc/aashto-g4-2-2021

