EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

USACE / NAVFAC / AFCESA / NASA UFGS- 05 05 23 (November 2008)

Preparing Activity: USACE éhbé?éé&f&é ------------------
UFGS-05 05 23 (July 2007)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated October 2009
Kok kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk ok ok ok ok ok ok k
SECTI ON TABLE OF CONTENTS
DI VISION 05 - METALS
SECTI ON 05 05 23
VEELDI NG, STRUCTURAL

11/ 08

PART 1 GENERAL

REFERENCES
DEFI NI TI ONS
.1 Cl ass
2 C ass
3 C ass
.4 d ass
5

6

Vel d Joints
Wl d Joints
Wl d Joints
Weld Joints
d ass Wel d Joints
d ass Wel d Joints
SYSTEM DESCRI PTI ON
.1 Pre-erection Conference
3.2 Mock- up Model
SUBM TTALS
QUALI TY ASSURANCE
General Requirenents
Previous Qualifications
Pre-qualified Procedures
Ret est s
Wel der, Welding Operator, and Tacker Qualification
.1 Previ ous Personnel Qualifications
.2 Certificates
.3 Renewal of Qualification
I nspector Qualification
Synbol s and Safety

NISISISISES
OOk WNBE

PRRPRRPRRUODMRPRRWORRPRRRRPRRENR

aoaEREEaOooo
QRS ES]

o

PART 2 PRODUCTS
2.1 VEELDI NG EQUI PMENT AND MATERI ALS

PART 3 EXECUTI ON

3.1  VEELDI NG OPERATI ONS
3.1.1 Requi renment s
3.1.2 I dentification

3.2 QUALITY CONTRCL

SECTION 05 05 23 Page 1



STANDARDS OF ACCEPTANCE

.1 Nondestructi ve Exani nation

.2 Destructive Tests

GOVERNVENT | NSPECTI ON AND TESTI NG
CORRECTI ONS AND REPAI RS

.3
.3

-- End of Section Table of Contents --

SECTION 05 05 23 Page 2



Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

USACE / NAVFAC / AFCESA / NASA UFGS- 05 05 23 (Novenber 2008)
Preparing Activity: USACE Super sedi ng
UFGS- 05 05 23 (July 2007)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated October 2009

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

SECTION 05 05 23

VEELDI NG, STRUCTURAL
11/ 08

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: This gui de specification covers the
requirenents for (1) qualifying welding procedures,
wel ders and wel di ng operators, and (2) the
fabrication, welding and i nspection of carbon steel
| ow al l oy steel, extra-high-strength quenched and
tenpered low alloy steels, and austenitic stainless
steel materials for structural steel for buildings,
ot her structures and non-structural use.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of

techni cal proponents, including their organization
desi gnation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS shoul d be subnmitted as
a Criteria Change Request (CCR
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PART 1 GENERAL
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NOTE: This section should not be included i n NAVFAC
projects. This specification can be used for other
structures with simlar types of |ive | oads by

i mpl enenting the requirenents of AWS D1.1/D1.1M as
applicable, in the design of the weldnents, and
deleting the references to Al SC Specification for

t he Design, Fabrication and Erection of Structura
Steel for Buildings.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

SECTION 05 05 23 Page 3



1.1 REFERENCES

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
t he issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC 360 (2005) Specification for Structural Steel
Bui I di ngs, with Conmmentary

AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT RP SNT-TC 1A (2006) Recommended Practice
AMERI CAN VELDI NG SOCI ETY ( AWS)

AWS A2. 4 (2007) Standard Synbols for Wl ding,
Brazi ng and Nondestructive Exami nation

AW A3.0 (2001; Errata 2001) Standard Wl di ng Terns
and Definitions Including Terms for
Adhesi ve Bondi ng, Brazing, Soldering,
Thermal Cutting and Thernal Spraying

AWS D1. 1/D1. 1M (2008; Errata 2009) Structural Wl ding
Code - Steel
AWS D1. 3/ D1. 3M (2008; Errata 2008) Structural Welding

Code - Sheet Steel

AWS D1. 4/ D1. 4M (2005; Errata 2005) Structural Wl ding
Code - Reinforcing Steel

AWS D14. 1/ D14. 1M (2005) welding Industrial and M1l Cranes
and Gt her Material Handling Equi pnent
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AWS D14. 4/ D14. 4M (2005) Wl ded Joints for Machinery and
Equi pnent

AWS Z49. 1 (2005) Safety in Welding, Cutting and
Al lied Processes

ASTM | NTERNATI ONAL (ASTM

ASTM E 165 (2009) Standard Test Method for Liquid
Penet rant Exam nati on

ASTM E 709 (2008) Standard Guide for Magnetic
Particl e Examination

.2 DEFI NI TI ONS

Definitions of welding terns are in accordance with AWS A3.0. The
following classifications [Class 1 (highest class) to Cass 6 (| owest
class)] indicate the project's class(es) of weld joints.

2.1 Class 1 Weld Joints

This covers conplete penetration weld joints only. These weld joints apply
where failure woul d cause a | oss of the system and/or be hazardous to
personnel. Cass 1 weld joints are highly stressed (dynam c and cyclic

| oadi ng) and characterized as a single point of failure with no redundancy
for the redistribution of stress into another menber.

. 2.2 Class 2 Wld Joints

This covers both conplete and partial penetration groove weld joints and
fillet weld joints. These weld joints apply where failure would reduce the
overall efficiency of a systembut |oss of the systemor a hazard to
personnel woul d not be experienced.

.2.3 Class 3 Wld Joints

This covers both conplete and partial penetration groove weld joints and
fillet weld joints. These weld joints apply where failure would not affect
the efficiency of a systemnor create a hazard to personnel. Cass 3 weld
joints are connections of secondary nenbers not subject to dynam c action
and/ or | ow stressed m scel | aneous applications.

.2.4 Class 4 Wld Joints

This covers weld joints applicable to welding reinforcing steel to primary
structural menbers.

.2.5 Class 5 Wl d Joints

This covers weld joints applicable to wel ding concrete reinforcing stee
splices (prestressing steel excepted), steel connection devices, and
inserts and anchors required in concrete construction.

.2.6 Class 6 Wld Joints

This covers plug and slot weld joints as applicable to the requirenents of
the project's code(s).
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1.3 SYSTEM DESCRI PTI ON
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NOTE: The draw ngs shoul d be checked to ensure that
any supplementary information required by the

par agr aph has been shown and that there is no
conflict between the drawi ngs and the
specifications. Conplete information about

| ocation, type, size, and extent of all welds and
nondestructive testing, where required, nust be
clearly shown on the drawi ngs. Wen welding is to
be covered by nore than one section in the contract
specifications, this section covers all structura
wel di ng; the other sections cover the utilities or
speci al equi prent required inside the structure.
Welding of utilities or special equipnent to
structural nmenbers nust be done carefully so that
the overall structure is not weakened. The extent
of wel ding required nust be clearly shown on

drawi ngs or covered by the contract specification
Revi se this paragraph to clearly define the wel ding
that is covered. Draw ngs or other section of the
specifications nust specify the strength of the base
mat eri al

Drawi ngs or the text of the contract specifications
must specify the weld requirements: tensile
strength, elongation, shear strength, size, |ength,
type, and | ocation.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

Conform the design of welded connections to Al SC 360, unless otherw se

i ndi cated or specified. Material with welds will not be accepted unless
the welding is specified or indicated on the drawi ngs or otherw se
approved. Performwelding as specified in this section, except where
additional requirenents are shown on the drawi ngs or are specified in other
sections. Do not comrence wel ding until welding procedures, inspectors,
nondestructive testing personnel, welders, welding operators, and tackers
have been qualified and the submttals approved by the Contracting
Oficer. Performall testing at or near the work site. Each Contractor
performng wel ding shall nmaintain records of the test results obtained in
wel di ng procedure, wel der, welding operator, and tacker performance

qual i fications.

1.3.1 Pre-erecti on Conference

EE R I R R S I R I R R I R R R R R R R R S R R I R R R S R R R R R O

NOTE: ASTM A 992 steel nust be used for al

bui | di ngs whi ch have groove welds in their |atera
force resisting systens, and are either in Seismc
Design Categories D, E and F or in Category C and

are Seismc Use Goup Ill; this and the follow ng
paragraph will be retained for this type of
bui | di ngs.

Gover nnent personnel attending the pre-erection
conference should include all field Quality
Assurance (QA) inspectors, the building designer

t he Engi neer of Record (EOR) (if different fromthe
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desi gner) and the Project Minager (PM.

Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

Hold a pre-erection conference prior to the start of the field welding, to
bring all affected parties together and to gain a naturally clear
under st andi ng of the project and the Wl ding Procedure Specifications (WPS)
(which the Contractor shall develop and submt for all welding, including
wel di ng done using pre-qualified procedures). Mndatory attendance is
required by all Contractor's wel ding production and inspection personne

and appropriate Governnent personnel. Include as itens for discussion:
responsi bilities of various parties; welding procedures and processes to be
fol | owed; wel ding sequence (both within a joint and joint sequence wthin
the building); inspection requirenents and procedures, both visual and

ul trasoni c; wel ding schedul e; fabrication of nock-up nodel; and other itens
deenmed necessary by the attendees.

1.3.2 Mock-up Mode

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Buil di ng desi gner nust designate, on the
drawi ngs, a joint to be used as a nock-up nodel
This nodel nust represent a critical, but typical
field wel ded groove joint connection |ocated at or
near where a properly sequenced erection pattern

starts.
Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

Performfirst the field-welded connection designated as the nock-up nodel
on the drawings. All welders, qualified and designated to perform
field-welded groove joints, shall be present during the welding of the
nock- up nodel connections and each one shall performa part of the
welding. Simulate with the nock-up test all physical and environmenta

conditions that will be encountered during the welding of all groove
joints. Execute all inspection procedures required for groove wel ded
joints, including NDE tests, on the nock-up nodel. All Contractor

i nspection and testing personnel designated to perform QC of groove wel ded
joints shall be present during the wel ding of the nmock-up nodel and each
one shall performthe inspection procedures to be perforned on production
wel di ng of these joints. This nock-up nodel connection represents the
standard of performance, both for the welding and inspection procedures
used and the results to be achieved in the production welding for these
groove wel ded joints.

1.4 SUBM TTALS

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
subnittals are already marked with a “G'. Only
delete an existing “G if the subnmittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
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context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Covernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government.] Subnit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data

Wel ding Procedure Qualifications[; C[; G [___ 11
Wel der, Welding Operator, and Tacker Qualification
I nspector Qualification

Previous Qualifications

Pre-qualified Procedures

Copi es of the welding procedure specifications; the procedure
qualification test records; and the wel der, welding operator, or
tacker qualification test records.

SD-06 Test Reports

Quality Control
Nondestructi ve Exan nation

A quality assurance plan and records of tests and inspections.
Subnit all records of nondestructive exanination in accordance
wi t h paragraph "Acceptance Requirenents"”.

SD-07 Certificates
Certified Welding Procedure Specifications (WPS)
Certified Brazing Procedure Specifications (BPS)
Certified Procedure Qualification Records (PQR
Certified Wel der Performance Qualifications (WQ
Certified Brazer Performance Qualifications (BPQ

Certificates in accordance with paragraph "G her Applications”.
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1.5 QUALI TY ASSURANCE
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NOTE: Drawi ngs or the text of the contract

speci fications nust specify the weld requirenents:
tensile strength, elongation, shear strength, size,
I ength, type, and | ocation

When t he proposed shielded netal -arc wel di ng
procedures are reviewed, the voltage and trave
speed nust be within the Iimts shown in the
foll owi ng table:

El ectrode Voltage Limts Travel Speed Limts

125 - 380 mi ninute
E6010 28 - 32 (5 - 15 inch/mnute)

150 - 300 nmm mi nute
E6011 28 - 32 (6 - 12 inch/mnute)

200 - 360 nmi i nute
E6013 22 - 26 (8 - 14 inch/mnute)

150 - 510 nm nminute
E7018 25 - 28 (6 - 20 inch/mnute)

200 - 410 nmi i nute
E7024 26 - 32 (8 - 16 inch/mnute)

200 - 510 nm i nute
E8018 22 - 28 (8 - 20 inch/mnute)

150 - 410 mi ninute
E11018 25 - 30 (6 - 16 inch/mnute)

These limts are for 3.0 mm (1/8 inch) dianeter

el ectrodes and the voltage will vary a small anount
(plus or minus 2 volts) with different dianeters.
The travel speed lints nust remai n constant.
Provide current limts, which are based on coating
types and core wire dianmeter, as designated in AWS
A5.1/ A5. 1M The heat input, is nmeasured in Joul es
per mm (Joul es per inch),

(Voltage x Current x 60)/(Travel speed inch/m nute)

This may not exceed 2,165 Joul es per nm (55, 000
Joul es per inch) for A36 steel. Wth higher heat

i nputs, the weld netal strengths fall below the
specification limts. For gas netal-arc wel ding

t he maxi mum heat input nust be 1,969 Joul es per nm
(50, 000 Joul es per inch).

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Except for pre-qualified (in accordance with AW D1.1/D1.1N) and previously
qual i fied procedures, each Contractor perform ng welding shall record in
detail and qualify the welding procedure specification for any wel ding
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1

procedure followed in the fabrication of weldnments. Conform wel di ng
procedure qualifications to AW D1.1/D1.1V and to the specifications in
this section. Submit for approval copies of the welding procedure
specification and the results of the procedure qualification test for each
type of welding which requires procedure qualification. Approval of any
procedure, however, does not relieve the Contractor of the sole
responsibility for producing a finished structure neeting all the specified
requirenents. Submt this information on the fornms in Annex M of

AWS D1.1/D1.1N. Individually identify and clearly reference on the detai
drawi ngs and erection drawings all wel ding procedure specifications, or
suitably key themto the contract drawings. In case of conflict between
this specification and AWs D1.1/D1. 1, this specification governs.

.5.1 CGeneral Requirenents

To performthis work provide an organi zation certified in the follow ng:
American Institute of Steel Construction (AISC) Quality Certification
Program Cat egory [Category | Conventional Steel Structures] [Category |1
Conpl ex Steel Building Structures] [Category IIl Major Steel Bridges].
a. For Structural Projects, provide docunentation of the follow ng:

1) Conponent Thickness 3 mr 1/8 inch and greater: Qualification
docunents (WPS, PQR, and WPQ in accordance with AWS D1.1/D1. 1.

2) Component Thi ckness Less than 3 mr 1/8 inch: Qualification
docunents (WPS, PQR, and WPQ) in accordance with AWS D1.3/DL1. 3N

3) Reinforcing Steel: Qualification docunents (WPS, PWR, and WPQ
in accordance with AWS D1. 4/ D1. 4.

b. For other applications, provide docunentation of the foll ow ng:

1) Subnmit for [approval] [review] to the Contracting Oficer [two]

[ ] copies of Certified Welding Procedure Specifications (WPS)
Certified Brazing Procedure Specifications (BPS) and Certified
Procedure Qualification Records (PQR) within [fifteen] [__ |

cal endar days after receipt of Notice to Proceed.

2) Cranes: Qualification docunents (WPS, PQR, and WPQ in
accordance with AW D14.1/D14. 1N

3) Submit for [approval] [review] to the Contracting O ficer [two]
_____ ] copies of Certified Wel der Perfornmance Qualifications (WPQ
and Certified Brazer Performance Qualifications (BPQ wthin
[fifteen] [ ] cal endar days prior to any enpl oyee wel di ng on
the project nmaterial

4) Machinery: Qualification docunments (WS, PQR, and WPQ in
accordance with AWS D14. 4/ D14. 4.

5.2 Previous Qualifications

Wel di ng procedures previously qualified by test may be accepted for this
contract without re-qualification if the follow ng conditions are net:

a. Testing was perfornmed by an approved testing | aboratory, technica
consultant, or the Contractor's approved quality control organization
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b. The qualified welding procedure conforns to the requirenments of
this specification and is applicable to welding conditions encountered
under this contract.

c. The welder, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditions encountered under this contract.

1.5.3 Pre-qualified Procedures

[ Vel di ng procedures which are considered pre-qualified as specified in

AWS D1.1/D1.1V will be accepted without further qualification. Submt for
approval a listing or an annotated drawing to indicate the joints not
pre-qualified. Procedure qualification is mandatory for these joints.] [No
pre-qualified welding procedures are allowed. Qualify the welding
procedures and wel ders by tests prescribed in the applicable code or
specification not withstanding the fact the code or specification may all ow
pre-qualified procedures.]

1.5.4 Ret est s

If welding procedure fails to nmeet the requirenents of AWS D1.1/D1.1N
revise and re-qualify the procedure specification, or at the Contractor's
option, welding procedure may be retested in accordance with AWS D1.1/D1. 1N
If the welding procedure is qualified through retesting, submt all test
results, including those of test welds that failed to neet the
requirenents, with the wel di ng procedure.

1.5.5 Wel der, Wel ding Operator, and Tacker Qualification

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: Additional requirenments may be inserted if
necessary. The met hods of nondestructive testing
requi red nmust be determ ned and specified.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

Each wel der, wel ding operator, and tacker assigned to work on this contract
shall be qualified in accordance with the applicable requirenments of

AWS D1.1/D1.1N and as specified in this section. Wlders, welding
operators, and tackers who nmake acceptabl e procedure qualification test

wel ds will be considered qualified for the wel ding procedure used.

1.5.5.1 Previ ous Personnel Qualifications

At the discretion of the Contracting O ficer, welders, welding operators,
and tackers qualified by test within the previous 6 nonths may be accepted
for this contract without re-qualification if all the follow ng conditions
are met:

a. Copies of the welding procedure specifications, the procedure
qualification test records, and the wel der, welding operator, and
tacker qualification test records are submtted and approved in
accordance with the specified requirements for detail draw ngs.

b. Testing was performed by an approved testing | aboratory, technica
consul tant, or the Contractor's approved quality control organization

c. The previously qualified welding procedure conforns to the
requirenents of this specification and is applicable to welding
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condi ti ons encountered under this contract.

d. The wel der, welding operator, and tacker qualification tests
conformto the requirenents of this specification and are applicable to
wel di ng conditi ons encountered under this contract.

.5.5.2 Certificates

Bef ore assi gning any wel der, wel ding operator, or tacker to work under this
contract, submt the nanes of the welders, welding operators, and tackers
to be enpl oyed, and certification that each individual is qualified as
specified. State in the certification the type of welding and positions
for which the wel der, welding operator, or tacker is qualified, the code
and procedure under which the individual is qualified, the date qualifi ed,
and the nanme of the firmand person certifying the qualification tests.
Keep the certification current, on file, and furnish 3 copi es.

.5.5.3 Renewal of Qualification

Re-qualification of a welder or welding operator is required under any of
the follow ng conditions:

a. It has been nore than 6 nonths since the wel der or wel ding operator
has used the specific welding process for which he is qualified.

b. There is specific reason to question the welder or wel ding
operator's ability to make welds that neet the requirenents of these
speci fications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firns perform ng work under this contract, and a
qualification test has not been taken within the past 12 nonths.
Submit as evidence of conformance all records show ng periods of

enpl oyment, nane of enpl oyer where welder, or wel ding operator, was

| ast enpl oyed, and the process for which qualified.

d. A tacker who passes the qualification test is considered eligible
to performtack welding indefinitely in the positions and with the
processes for which he/she is qualified, unless there is some specific
reason to question the tacker's ability. 1In such a case, the tacker is
required to pass the prescribed tack wel ding test.

5.6 I nspector Qualification

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

NOTE: Additional requirenents may be inserted if
necessary. The net hods of nondestructive testing
requi red nmust be determ ned and specified. |If
quality control inspection is to be the
responsibility of the Governnent, delete this
par agr aph.

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

[l nspector qualifications shall be in accordance with AWS D1.1/D1. 1N
Qualify all nondestructive testing personnel in accordance with the

requi renents of ASNT RP SNT-TC- 1A for Levels | or Il in the applicable
nondestructive testing nethod. The inspector may be supported by assistant
wel di ng inspectors who are not qualified to ASNT RP SNT-TC 1A, and

assi stant inspectors may perform specific inspection functions under the
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supervi sion of the qualified inspector.]
1.5.7 Synbol s and Safety

Synbol s shall be in accordance with AWS A2.4, unl ess otherw se indicated.
Safe wel diing practices and safety precautions during welding shall conform
to AWS Z49. 1.

PART 2 PRODUCTS

2.1 VEELDI NG EQUI PMENT AND MATERI ALS

EE R R R I R R I I R R R I I R R R Ok S R R I R I R I O R O

NOTE: Normally, the Contractor (fabricator) selects
the specific electrode material for weldnents. In
all cases, a class of electrode should be called out
based on the table of matching filler nmetals in AWS
D1.1/D1.1M If in special cases the selection of
the proper electrode is critical to the design, the
designer may specify the electrode to be used in
this or other sections. |In special cases, it may

al so be necessary to specify the wel di ng process.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

Provide all welding equiprment, el ectrodes, welding wire, and fluxes capabl e
of producing satisfactory wel ds when used by a qualified wel der or wel ding
operator performng qualified welding procedures. All welding equi prent
and materials shall conply with the applicable requirenments of

AWS D1. 1/ D1. 1.

PART 3 EXECUTI ON

3.1 VELDI NG OPERATI ONS

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: When the proposed shielded netal -arc wel di ng
procedures are reviewed, the voltage and trave
speed nust be within the [imts shown in the

foll owi ng table:

El ectrode Voltage Limits Travel Speed Linits

125 - 380 nm nmi nute
E6010 28 - 32 (5 - 15 inch/mnute)

150 - 300 mi ninute
E6011 28 - 32 (6 - 12 inch/mnute)

200 - 360 nm i nute
E6013 22 - 26 (8 - 14 inch/mnute)

150 - 510 mi ninute
E7018 25 - 28 (6 - 20 inch/mnute)

200 - 410 nm i nute
E7024 26 - 32 (8 - 16 inch/mnute)

200 - 510 mm i nute
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3.

3.

3.

El ectrode Voltage Limts Travel Speed Limts

E8018 22 - 28 (8 - 20 inch/m nute)

150 - 410 mi ninute
E11018 25 - 30 (6 - 16 inch/mnute)

These limts are for 3.0 mm (1/8 inch) dianeter

el ectrodes and the voltage may vary a snall anmount
(plus or minus 2 volts) with different dianeters.
The travel speed linits remain constant. The
current limts, which are based on coating types and
core wire dianeter, are as designated in AWS

A5.1/ A5. 1M The heat input, is nmeasured in Joul es
per mm (Joul es per inch),

(Voltage x Current x 60)/(Travel speed inch/mnute).

This should not exceed 2,165 Joul es per nmm (55, 000
Joul es per inch) for A36 steel. Wth higher heat

i nputs, the weld netal strengths fall below the
specification limts. For gas netal -arc wel ding

t he maxi mum heat input is 1,969 Joules per nm
(50,000 Joul es per inch).

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

1

Requi renent s

Conf or m wor kmanshi p and techni ques for wel ded construction to the
requi renents of AWS D1.1/D1. 1N and Al SC 360. When AWS D1.1/D1. 1NV and the
Al SC 360 specification conflict, the requirenments of AWS D1.1/D1. 1N govern

1

I dentification

Identify all welds in one of the follow ng ways:

2

a. Subnmit witten records to indicate the |ocation of welds nade by
each wel der, wel ding operator, or tacker

b. Identify all work perforned by each wel der, wel ding operator, or
tacker with an assigned number, letter, or synbol to identify welds
made by that individual. The Contracting Oficer may require wel ders,

wel di ng operators, and tackers to apply their synmbol next to the weld
by means of rubber stanp, felt-tipped marker w th waterproof ink, or

ot her nethods that do not cause an indentation in the netal. Place the
identification mark for seam wel ds adjacent to the weld at 1 m 3 foot
intervals. Identification with die stanps or electric etchers is not

al | owed.

QUALI TY CONTRCL

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: The net hods of nondestructive testing
requi red nmust be determi ned and specified. The
specification witer (designer) nust decide what
wel d defects can be tol erated under service
conditions. Next, the type of nondestructive
exam nation (NDE) systemto be used nust be
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det erm ned, considering joint design, naterial

t hi ckness, and accessibility to the joint. Every
wel d joint may not require 100 percent NDE. Joints
critical to the structure should be determ ned.
These shoul d be inspected nore closely than
non-critical joints. Renenber, visual inspectionis
as inportant to the final quality of the weld as the
ot her nmethods. The specifications or draw ngs mnust
clearly indicate which joints require 100 percent
NDE, which joints require randominspection, and
whi ch nmet hod(s) are to be used for each joint. For
random i nspection, the drawi ngs nust indicate the

| ocati on, nunber of joints, and nininumincrenment

I ength of weld which is to be inspected, but nust
not disclose the exact spot to be exam ned. Joints
not inspected by radi ographic, nagnetic particle,
liquid penetrant, or ultrasonic nethods are subject
to visual inspections only. |If quality control is
to be primarily the Contractor's responsibility and
the inspection and tests are adequately called out,
then acceptance by the Governnent can rely on the
Contractor's work and records -- with sone spot
checking to verify the results. On projects with
only a small anount of welding that needs just

vi sual inspection, acceptance inspection by the
Governnment may be the only quality control required

Additional requirenents may be inserted if
necessary. The net hods of nondestructive testing
required will be determ ned and specified. |If
quality control inspectionis to be the
responsibility of the Governnent, delete this
par agr aph.

If the Contractor nust do radiographic or
nondestructive inspection other than visual, or

i nspection other than that covered by Section 6 of
AWS D1.1/D1.1M these requirenents nmust be added to
this paragraph. The extent of inspection nmust be
clearly shown either on the drawings or by this or
ot her sections of the specifications. The bracketed
portion of the paragraph nust be edited to define

the extent of nondestructive testing required.
EE IR I Sk S b S S S I R R R Rk S I S kS I I R I SR Ik S S I S R Sk I S O S

Performtesting using an approved inspection or testing |aboratory or
technical consultant; or if approved, the Contractor's inspection and
testing personnel may be used instead of the comrercial inspection or
testing | aboratory or technical consultant. Performvisual [and]

[radi ographic,] [ultrasonic,] [nagnetic particle,] [and] [liquid penetrant]
[dye penetrant] inspections to determ ne confornmance w th paragraph
STANDARDS OF ACCEPTANCE. Conform procedures and techniques for inspection
with applicable requirenments of AWS D1.1/DL. 1N, ASTM E 165, ASTM E 709,
except that in radi ographic inspection only filmtypes designated as "fine
grain," or "extra fine," are acceptable.

3.3 STANDARDS OF ACCEPTANCE

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Drawi ngs or the text of the contract
specifications nmust specify the weld requirenments:
tensile strength, elongation, shear strength, size,
| ength, type, and | ocation

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

Conf orm di mensi onal tol erances for welded construction, details of welds,
and quality of welds with the applicable requirements of AWS D1.1/D1. 1N and
the contract draw ngs. Perform nondestructive testing by visual inspection
[and radiographic,] [ultrasonic,] [magnetic particle,] [or] [dye penetrant]
net hods. The mi ni num extent of nondestructive testing shall be random
[ ] percent of welds or joints, as indicated on the draw ngs.

.3.1 Nondestructi ve Exani nati on

The welding is subject to inspection and tests in the mll, shop, and
field. |Inspection and tests in the mll or shop do not relieve the
Contractor of the responsibility to furnish weldnments of satisfactory
quality. Wen materials or worknmanship do not conformto the specification
requi renents, the Government reserves the right to reject material or

wor kmanshi p or both at any tine before final acceptance of the structure
contai ning the wel dnent.

.3.2 Destructive Tests

Make all repairs when netall ographic speci nens are removed from any part of
a structure. Enploy only qualified welders or welding operators, and use
the proper joints and wel di ng procedures, including peening or heat
treatnent if required, to develop the full strength of the nenbers and
joints cut and to relieve residual stress.

.4 GOVERNMENT | NSPECTI ON AND TESTI NG

In addition to the inspection and tests perfornmed by the Contractor for
quality control, the Governnent will performinspection and testing for
acceptance to the extent deternined by the Contracting Officer. The costs
of such inspection and testing will be borne by the Contractor if

unsati sfactory welds are di scovered, or by the Government if the welds are
satisfactory. The work may be performed by the Governnment's own forces or
under a separate contract for inspection and testing. The Governnent
reserves the right to perform suppl enental nondestructive and destructive
tests to determ ne conpliance with paragraph STANDARDS OF ACCEPTANCE

.5 CORRECTI ONS AND REPAI RS

If inspection or testing indicates defects in the weld joints, repair
defective welds using a qualified wel der or wel ding operator as

appl i cable. Conduct corrections in accordance with the requirenents of

AWS D1.1/DL1. 1N and the specifications. Repair all defects in accordance
with the approved procedures. Repair defects discovered between passes
before additional weld material is deposited. Werever a defect is renoved
and repair by welding is not required, blend the affected area into the
surroundi ng surface to elimnate sharp notches, crevices, or corners.

After a defect is thought to have been renoved, and before re-welding,

exam ne the area by suitable nmethods to ensure that the defect has been
elimnated. Repaired welds shall neet the inspection requirenents for the
original welds. Any indication of a defect is regarded as a defect, unless
re-eval uati on by nondestructive nmethods or by surface conditioning shows
that no unacceptable defect is present.
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End of Section --
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