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Abstract
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Statement on the Use of American Welding Society Standards

All standards (codes, specifications, recommended practices, methods, classifications, and guides) of the American
Welding Society (AWS) are voluntary consensus standards that have been devel oped in accordance with the rules of the
American National Standards Institute (ANSI). When AWS American National Standards are either incorporated in, or
made part of, documents that are included in federal or state laws and regulations, or the regulations of other governmental
bodies, their provisions carry the full legal authority of the statute. In such cases, any changes in those AWS standards
must be approved by the governmental body having statutory jurisdiction before they can become a part of those laws
and regulations. In al cases, these standards carry the full legal authority of the contract or other document that invokes
the AWS standards. Where this contractual relationship exists, changes in or deviations from requirements of an AWS
standard must be by agreement between the contracting parties.

AWS American National Standards are developed through a consensus standards development process that brings
together volunteers representing varied viewpoints and interests to achieve consensus. While AWS administers the process
and establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in its standards.

AWS disclaims liability for any injury to persons or to property, or other damages of any nature whatsoever, whether
special, indirect, consequential, or compensatory, directly or indirectly resulting from the publication, use of, or reliance on
this standard. AWS also makes no guarantee or warranty as to the accuracy or completeness of any information published
herein.

In issuing and making this standard available, AWS is neither undertaking to render professional or other services for or
on behalf of any person or entity, nor is AWS undertaking to perform any duty owed by any person or entity to someone
else. Anyone using these documents should rely on his or her own independent judgment or, as appropriate, seek the
advice of a competent professional in determining the exercise of reasonable care in any given circumstances. It is
assumed that the use of this standard and its provisionsis entrusted to appropriately qualified and competent personnel.

This standard may be revised, corrected through publication of amendments or errata, or supplemented by publication of
addenda. Information on the latest editions of AWS standards including amendments, errata, and addenda is posted on
the AWS web page (www.aws.org). Users should ensure that they have the latest edition, amendments, errata, and
addenda.

Publication of this standard does not authorize infringement of any patent or trade name. Users of this standard accept
any and al liahilities for infringement of any patent or trade name items. AWS disclaims liability for the infringement of
any patent or product trade name resulting from the use of this standard.

AWS does not monitor, police, or enforce compliance with this standard, nor does it have the power to do so.

Official interpretations of any of the technical requirements of this standard may only be obtained by sending a request,
in writing, to the appropriate technical committee. Such requests should be addressed to the American Welding Society,
Attention: Director, Standards Development, 8669 NW 36 St, # 130, Miami, FL 33166 (see Annex |). With regard to
technical inquiries made concerning AWS standards, oral opinions on AWS standards may be rendered. These opinions
are offered solely as a convenience to users of this standard, and they do not constitute professional advice. Such opinions
represent only the personal opinions of the particular individuals giving them. These individuals do not speak on behalf
of AWS, nor do these oral opinions constitute official or unofficial opinions or interpretations of AWS. In addition, oral
opinions are informal and should not be used as a substitute for an official interpretation.

This standard is subject to revision at any time by the AWS D1 Committee on Structural Welding. It must be reviewed
every five years, and if not revised, it must be either reaffirmed or withdrawn. Comments (recommendations, additions,
or deletions) and any pertinent data that may be of use in improving this standard are requested and should be addressed to
AWS Headquarters. Such comments will receive careful consideration by the AWS D1 Committee on Structural Welding
and the author of the comments will be informed of the Committee's response to the comments. Guests are invited to
attend all meetings of the AWS D1 Committee on Structural Welding to express their comments verbally. Procedures
for appeal of an adverse decision concerning all such comments are provided in the Rules of Operation of the Technical
Activities Committee. A copy of these Rules can be obtained from the American Welding Society, 8669 NW 36 St,
# 130, Miami, FL 33166.
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Foreword

Thisforeword is not part of this standard but isincluded for informational purposes only.

Background. Damage sustained by welded steel moment-frame buildingsin the 1994 Northridge earthquake, and extensive
research conducted by the FEMA/SAC program following that earthquake, demonstrated that in order to obtain ade-
guate performance of welded steel structures under conditions of severe earthquake-induced inelastic straining, additional
controls on design, detailing, materials, workmanship, testing, and inspection are necessary. This research resulted in
substantive changes to the AISC Seismic Provisions, which control the design of steel Seismic Force Resisting Systems
(SFRS) designed to withstand severe inelastic straining as well as certain aspects of the materials and detailing of these
systems. The provisions contained in this standard complement the A1SC Seismic Provisions and are intended to ensure
that welded joints that are designed to undergo significant repetitive inelastic strains as a result of earthquakes, or that
are used to connect members designed to resist such inelastic strains, have adequate strength, notch toughness, and
integrity to perform as intended. This code, together with AWS D1.1/D1.1M, Structural Welding Code—Steel, specifies
the acceptable materials, procedures, and workmanship for constructing welded joints in SFRS designed in accordance
with the AISC Seismic Provisions as well as the procedures and acceptance criteriafor quality control and quality assur-
ance inspection of welded joints in the SFRS. In some regions of the U.S., with low risk of intense earthquake shaking,
building codes permit design of steel Seismic Force Resisting Systems that do not conform to the requirements of the
AISC Seismic Provisions. The requirements of this code apply only to the SFRSin structures designed in accordance
with the AISC Seismic Provisions and need not be applied to structures not designed to those provisions.

Thefirst edition of D1.8/D1.8M was published in 2005. The Supplement was revised in 2009 and again in 2016. Thisisthe
fourth edition of the AWS D1.8/D1.8M, Structural Welding Code—Seismic Supplement.

Editorial and technical revisions from the previous edition are indicated by underlining text. Changesin tables and figures
have asingle, vertical linein the margin. The following isalist of the most significant revisions from the 2016 edition:

Summary of Changes

Clause/Table/
Figure/Annex M odification

Clause 3 The definition of lowest anticipated service temperature (LAST) was revised, and a new definition
was added; weld access hole.

Clause 4 Clause 4.3 was re-written to provide specific information about the mockup test. Figure 4.3 was re-
vised and Figure 4.4, a new figure, was added for clarity. The macroetch specimen acceptance criteria
was also revised for clarity.

Clause 6 Intermix of FCAW-S Filler Metal was revised to standardize the testing in accordance with Annex B.
The Heat Input clause was modified to show the filler metals exempt from the heat input envel ope testing
in new Tables 6.4 and 6.5 rather than in the text.

References to AWS A5.36 were removed as AWS A5.36 has been withdrawn. References to AWS
A5.20 -D Designator were removed as they have been removed from AWS A5.20. Figure 6.2 was re-
vised so that you can use it when working with small members and to prevent the slope of the access
hole from being too large.

Annex B Annex B was revised to describe an intermix test for FCAW-S over ESW welds. A new figure was
also added to illustrate ESW, FCAW-S intermix test plate setup.

Vi
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Commentary. The Commentary is nonmandatory and is intended only to provide insight, information, and provision
rationale.

Nor mative Annexes. These annexes address specific subjects in the code and their requirements are mandatory require-
ments that supplement the code provisions.

Errata. All errata to a standard shall be published in the Welding Journal and posted on the AWS website
(www.aws.org/ standards/page/errata).

Suggestions. Comments and suggestions for the improvement of this standard are welcome. They should be sent to the
Secretary, D1L Subcommittee on Seismic Structures, American Welding Society, 8669 NW 36 S, # 130, Miami, FL 33166.

viii



AWS D1.8/D1.8M:2021

Table of Contents

Page No
LS 0] 0= O \Y;
[ 01 = 1Yo o TSRS Vii
LISt Of TADIES.....cviieeeee ettt ettt ettt et e st e ste e ae e besaeesbesbeesbe e b s e beebeeabeeae e beeaeeaseaaeesbeeasebesasesbesnsenbensbantesnnebennns Xi
[ ES o T =SSO Xi
1. GENEral REQUITEIMENTS ..ottt sttt ettt et h e b e beseesae e e e e e a e e e e aeeaeeheeaeebeebesbeseese e banse e ensaneeneaaeareas 1
1.1 Scope and GENEral PrOVISIONS .......coiiiiirieieriiterieteseete sttt st sttt se et se et sttt b et sb et bese et e e eb e et e seebeseebeseebennas 1
1.2 Standard UnitS Of MEASUIEIMENL .......cc.eiiuieieeiteiiee e eeeeetee et s ete e stesebeesbessseesbessatessessseeessesssesestessasesnsessaes 1
IR S 1= Y o 1o S 1
R (=S 0] 5 o1 T 1= SS S SR 2
T N T 4071 = 1) TSRS 3
1.6 WEIAING SYMBDOIS......ocuiieiiiteee ettt e b b e bbbt b etk ese bt se b e e eb e e et e se et seebe e 3
A N[0T @1 4T LAVl R LS (= = o= 5
3. TEMS AN DEfINITIONS ....cviivieiiiee ettt ettt s e e e st e e be s beebe st e eabesbeesbeebeenbesaeessesaeebesaeesbesssenbenseenns 7
4, Welded COonNECLION DELAIIS.......ccuiieeecie ettt ettt e be e s be e s be e beesbeesbeesaseesbeesasesbessateeaseesaneans 9
4.1  Corner Clips of Continuity Plates and SHfENErS .........ocooiieiiiiieeee e 9
4.2  Transitionsin ThickNeSSES a0 WIALNS.........oocuiiiee ettt s s e et e sreeenneenreas 9
LGN o o B L =TT EoR o g B L0 10 o 1= £ 9
iYL= o (= @ TN =1 1] o= A o] o OO 15
5.1  Supplemental Welder QUalifiCation TESHNG ......ccccoeeieiieeie et ere e 15
5.2 Welder QUalifiCation PEIIOM ..........cccueiiiieieiiiieste ettt re e s teeae st e earesbe e s e sreennesreeeesanennens 15
5.3  Welder Performance Qualification Record INfOrmation............cccceeeeiiiieie e s 16
(ST = o o o o TR 17
Part A—Filler Metal and VWEIA MELAL ..........c.coueeiriiieiecrecie ettt sttt eae e be e sreeatesaeebesbeenbesbeenbesbeenns 17
6.1  Filler Metal and WEIA MELEL ..........ccoiuieiieiieciecteeectectee ettt ettt b et sbeebesreeneesbeenaesbesreenes 17
Part B—Additional Requirements for Demand Critical Filler Metal and Weld Metal ...........cocoooiieiiienecncne. 18
6.2 Heat INPUL ENVEIOPE ..ottt ettt e b e e b e bbb et et et e b e seebenea 18
(SRC TN = oo (U i1 o) o I 1o Ao g1 1 o [ 18
6.4 FCAW Electrode Packaging, Storage, and EXPOSUIE.......c..ccvcveiiereseseseeseesieseeeesessessessessessessessessesssseens 19
Part C—Welding Procedure SPECITiCAtiONS ..........ccveiiiieii ettt st st sna e e ene s 20
B.5  WWEIAING PrOCESSES ....cueiueeterterierte ettt ettt st sttt e et et et e aeeaeebesbesaeebesbeseemeaneeneeneseeebenbeaseneansenseneans 20
6.6  Welding Procedure SpeCifiCationS (WPSS).......ccoo ittt sttt s st s beneseene e 20
6.7  MaXimum INLErPESS TEMPEIBIUIE. .......cuereeuererieirietereete sttt sttt b et st se et se st e se et e se et e seebesaebesaebeseebesaereneas 21
3RS T o = B g | O RPRSP 21
6.9 Bottom Flange WEldiNG SEOUENCE...........ccueiieiieiierte ettt eee e ae st tae e ae e s e s eneeste e e sresaeeneesreennenes 21
(SR OV = o (=l Mo U= g1 ] 0! o o [OOSR 21
L T D D <= 1 3 21
B.11  WEIO ACCESS HOIES ...ttt sttt et e st e sbe e e s e s st e s st e sate e sbeesaseebessabessressatesabessnesantens 22
6.12 Tack WeldiNg REQUITEMENES.......ccueieieeeeieire s e sestes e e e e sse s st testesae e eae e eseesesbeseesressensessensenaenensenns 22
6.13 Removal of Backing and Weld ROOt TreatmeNt ..........ccceeieieeiirierieies ettt e 23
6.14 Reinforcing Fillet Welds at Removed Weld Backing LOCEHONS ...........covveerieirieereienieesiee e 23
6.15 Fillet Welds at Left-In-Place Steel BaCKing ........cccveiiiriinieene et 23



AWS D1.8/D1.8M:2021

Page No

B.16  WVBIA TADS ...ttt bbb ettt h bt b e bbbt bbb eent bbb e bt eb e bt e 23

B.17  ENO DAIMS....eeitieieieeiee ettt ettt b bbbt e b e et e Rt e R e bt bt R e e Rt R e h bR Rt n b bt bt bttt e 24

Part E——PrOTECEA ZONE ... ..ottt ettt bbb bbbttt b bt bt e b ekt s bt e bt b e b sb e e b et et e bt e beabeebennes 24

B.18  PrOTECIEA ZOMNE ...ttt bbb bt e e et bt bt ekt e bt e bt e bt eb e b e st e st e e e heeb e et e s beebeebe st nren 24

S 1 1S o 1< £ o o OSSP 33

7.1 INSPECLiON TaSK ASSIGNMENT ......cciiiieiie i ettt ettt re s e e be st e beess et e easesbeaneestestaesaesreesaesraens 33

7.2 INSPECLOr QUANTICALIONS ... ....cuiiiiiceiiiece ettt et e et e s be e e e saesta e besreesaenreans 33

7.3 Quality Assurance Agency WIItteN PraCliCe ........ccoviieiiiiiciicicie et 34

7.4 Wide-FIange K-Area INSPECLION ........ccuiiiiiiiiectt ettt et esre b e saeeaesaeesaestaesbesraesaesraans 34

AT I 144 1=1 U =T T4 o USSR 34

7.6  Beam Copes and Weld ACCESS HOIES .........ocviiiiiiiee ettt aesaenraans 34

7.7  Repaired Weld Access Holes in the ProteCted ZONE..........cccoviieieiieie e 35

7.8 NDT of Repaired Tab REMOVAI SITES .......cc.eiiiiiiiicieieee e re e saesreens 35

7.9  Magnetic Particle TeSting REGUITEIMENTS .........ccoviiiiiieie et ae e esre e re e e e srenreens 35

A8 (O U1 1 {0 o T o =T [ oSSR 35

Annex A (Normative)—WPS Heat Input Envelope Testing of Filler Metals for Demand Critical Welds................. 37
Annex B (Normative)—Intermix CVN Testing of Filler Metal Combinations (where one of the

filler MEtalS IS FCAW=S)......ii ittt et e b e ra e beene e 41

Annex D (Normative)—Supplemental Welder Qualification for Restricted Access Welding.........cc.ccoceveieiicnnnn. 51

Annex E (Normative)—Supplemental Testing for Extended Exposure Limits for FCAW Filler Metals.................. 57

Annex F (Normative)—Supplemental Ultrasonic Technician Qualification ..., 59

Annex G (Normative)—Supplemental Magnetic Particle Testing ProCedures ...........ccooevrireneneneneneieeeeeeeeeees 63

Annex H (Normative)—Flaw Sizing by UItrasonic TESLING ........coerirriririiieisescre e 67

Annex | (Informative)—Requesting an Official Interpretation on an AWS Standard ............ccoceeeieiiiiciiniienenn, 69

Annex J (Informative)—Informative REFEIENCE...........cooiiiii e 71

(O00] 00 1 [=T 01 £ 1 YT RTURUPO P UPTTRTPPTRO 73

o] =10} o BSOSO USRS R PRP 75

1001 TSROSO USO PRSPPI 123

List of AWS Documents on Structural WeIiNG..........cccooi i 133



AWS D1.8/D1.8M:2021

List of Tables

Table Page No.
6.1 Filler Metal Mechanical Property REQUIFEIMENTS ..........cccoiiiieiieiieieceesie s esee e ee e ste e sre e e 26
6.2 Diffusible Hydrogen Testing REGQUITEMENTS .......ciiuiiiieiiie ettt sre e st sre s aeesbe s sraeenre e sreesrbeesreesanas 26
6.3  Mechanical Property Requirements for Demand Critical WeldS ...........cccoeiiieiiniiieineee e 27
6.4 Filler Metal Classifications Exempt From Heat Input Envelope Testing When LAST > 50°F [10°C] ...27
A.1  Heat Input Envelope Testing—Heat Input, Preheat, and Interpass Temperatures..........ccoceevververververnnne 39
A.2  All Weld Metal Mechanical Properties; Yield Strength, Tensile Strength, Elongation, and CVN

TOUQGNNESS REQUITEMENTS ... cuvieeieite ettt sttt ettt e st e e e e be e ae e steeseesteesaesteeseesteensesseenseneeanes 39
B.1  Filler Metal Essential Variables—FCAW-S SUbStrate/ROO0L ...........cccecvveiieeiiiicciece et 44
B.2  Filler Metal Essential Variables—FCAW-S Fill.........ccccoiiiiiieecce e 44

Commentary

C-1.1 Removal Of Tabs @and BACKING .........eiuiriiiiiiiiiee ettt sttt e e s e sesnesneste e 81

List of Figures

Figure Page No.
4.1  Transition of Butt Joints in Parts of Unequal ThiCKNESSES.........ccoriiriiiiiieee e 11
4.2 Transition of Butt Joints in Parts of Unequal WIdthS.............coveviciiiiiiinsisiesec e 12
4.3 Doubler to Column Flange JOiNt Detail............cccviiviiiiiineieiciceese s 12
4.4 Doubler Weld SOUNANESS TEST.......cciiiiuiriirie ettt ettt ettt sttt sbe b b e sn e s enes 13
6.1  Reinforcing Fillet Weld REQUIFEIMENTS ...........oiiiiiiie ettt e 28
6.2  Alternate Geometry—Beam Flange Weld Access Hole Detail ............ccoeoieniiiiiniiiiceens 29
6.3  Acceptable Tabh Removal CONGItIONS ........ccccviiiiiiiisiie et nrens 30
6.4  Acceptable and Unacceptable Use 0f EN DAMS .........ccooiviiiiiiiieie st 31
Al Heat Input ENVEIOPE TESE PIALE......ccuiiiieeieiie et 40
B.1  INEEIMIX TESE PIALE. ...ttt ettt b ettt st bt e et et beebesaesee e 45
B.2  Interface SCribe LiNg LOCALION .........civirieiieiei ettt s ere e nnesne e 46
B.3  ESW, FCAW INtErmMiX TESE PIAE .....ccveviiieeiiieiite st 46
B.4  Intermix CVN TeSt SPECIMEN LOCALION .....c.ccueiuiiiirieiiiieieieiee ettt et eb s 47
D.1  Test Plate Configuration fOr OPLION A .........ooiiiiiieee e bt 54
D.2  Test Plate Configuration fOr OPtion B.........cccociiiiiiiiiiiienee e e 55
D.3  Test Plate Configuration HIUSTFAtION...........cooiiiiiiiiieee e e 55
D.4  Location of Side Bend Specimens on Test Plates—Supplemental Welder Qualification........................ 56

Commentary
C-1.1 Example RBS/Column Strong AXiS CONNECHION.......cceieiverieieeeeceeese e se e ste e e re e re e e srens 82
C-1.2 Example Eccentric Brace/Link/Column CONNEBCLION .........ccceiveiiiie e 83
C-1.3 Example WUF-W/Column Strong AXiS CONNECLION .........ccceiriiiriiiniiisieisieisieesieeie s 84
C-4.1 CUIVEL COMEI CHIP .ttt bbb b bbb bbb b ettt bbbt 88
C-4.2 SHraIght COMMEE CHIP vttt bbbt b bbbttt bbbt 88
C-6.1 Measurement of Preheat and Interpass TEMPEIALUIE.........cccvieiererierieieeeee e e e e e 101
C-6.2 Beam Flange to Column—Fillet Welds at Left-in-Place Steel Backing ..........ccccocoveviviveiiinvevicninennnn, 101
C-6.3 Continuity Plate Copes WithoUt WeId Tabs ........cccoiriiiiireineerese e 102
C-G.1 An Example of Effective Areas of Inspection Between YOKE LEJS.....ccocvveveiveiieiieeieeiee et 120

Xi



AWS D1.8/D1.8M:2021

Structural Welding Code—Seismic Supplement

1. General Requirements

This clause addresses the general requirements to be applied for welded joints that are part of the Seismic Force Resisting

System (SFRS).

This clause is organized as follows:

1.1 Scope and General Provisions

1.2 Standard Units of Measurement

1.3 Safety Precautions

1.4 Responsibilities

1.5 Limitations
1.6 Welding Symbols

1.1 Scope and General Provisions

The provisions of this code supplement the provisions of AWS D1.1/D1.1M, Sructural Welding Code—Steel, and shall
apply to the design, fabrication, quality control, and quality assurance of welded joints designed in accordance with the
AISC Seismic Provisionsfor Sructural Steel Buildings. All provisions of AWS D1.1/D1.1M for statically loaded structures
shall apply to the designated welds, except as specifically modified herein.

1.2 Standard Units of M easurement

This standard makes use of both U.S. Customary Units and the International System of Units (SI). The latter are shown
within brackets ([ ]) or in appropriate columns in tables and figures. The measurements may not be exact equivalents;
therefore, each system must be used independently.

1.3 Safety Precautions

Safety and health issues and concerns are beyond the scope of this standard and therefore are not fully addressed herein.
Safety and health information is available from the following sources:

American Welding Society:
(1) ANSI Z49.1, Safety in Welding, Cutting, and Allied Processes
(2) AWS Safety and Health Fact Sheets
(3) Other safety and health information on the AWS website
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