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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  mi ni mum r equi r ement s f or  qual i f y i ng 
wel di ng pr ocedur es,  wel der s,  and wel di ng oper at or s 
f or  maki ng and i nspect i ng wel ds i n st r uct ur al  and 
non- st r uct ur al  f abr i cat i ons of  wel dabl e al umi num 
materials.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

**************************************************************************
NOTE:   Thi s sect i on does not  cover  wel di ng of  
al umi num pr essur e vessel s or  pr essur e pi pi ng.

**************************************************************************

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.
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Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN WELDING SOCIETY (AWS)

AWS D1.2/D1.2M (2014) Structural Welding Code - Aluminum

AWS QC1 (2016) Specification for AWS Certification 
of Welding Inspectors

AWS QC7 (1993; Suppl G) Standard for AWS Certified 
Welders

AWS Z49.1 (2012) Safety in Welding and Cutting and 
Allied Processes

ASTM INTERNATIONAL (ASTM)

ASTM E164 (2019) Standard Practice for Contact 
Ultrasonic Testing of Weldments

ASTM E165/E165M (2018) Standard Practice for Liquid 
Penetrant Examination for General Industry

ASTM E1032 (2019) Standard Practice for Radiographic 
Examination of Weldments Using Industrial 
X-Ray Film

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION (NASA)

RCBEA GUIDE (2004) NASA Reliability Centered Building 
and Equipment Acceptance Guide

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 51B (2014) Standard for Fire Prevention During 
Welding, Cutting, and Other Hot Work

1.2   DEFINITIONS

Establish levels of fabrication using the following classifications:
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1.2.1   Class A Fabrication

Class A fabrication includes complete penetration weld joints only, and 
applies to those welds in critical applications where failure would cause 
a loss of the system and be hazardous to personnel.  Classify welds as a 
Class A fabrication for highly stressed dynamic and cyclic loading.  
Characterize welds as a single point of failure with no redundancy for the 
redistribution of stress into another member.

1.2.2   Class B Fabrication

Class B fabrication includes complete and partial penetration groove weld 
joints and fillet weld joints, and applies to those welds in semi-critical 
applications where failure would reduce the overall efficiency of the 
system but loss of system or hazard to personnel would not be experienced.

1.2.3   Class C Fabrication

Class C fabrication includes complete and partial penetration groove weld 
joints and fillet weld joints, and applies to those welds in non-critical 
applications where failure would not affect the efficiency of the system 
nor create hazard to personnel.  Classify welds as a Class C fabrication 
for connections of secondary members not subject to dynamic action and low 
stressed miscellaneous applications.

1.2.4   Class D Fabrication

Plug and slot weld joints may be used for subcritical construction joints, 
when the joints meet the design and fabrication requirements of 
AWS D1.2/D1.2M .

1.3   ADMINISTRATIVE REQUIREMENTS

1.3.1   Pre-Installation Meetings

Within [30 ][_____] days of Contract Award, submit an operating safety plan
 to the Contracting Officer indicating all work will conform to the 
requirements of AWS Z49.1 , section 1.6 of AWS D1.2/D1.2M , and NFPA 51B.

Also submit the following certificates:

a.  Certified Welding Procedure Specifications (WPS)

b.  Certified Procedure Qualification Records (PQR)

c.  Certified Welder Performance Qualifications (WPQ)

1.4   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .

The Gui de Speci f i cat i on t echni cal  edi t or s have 
desi gnat ed t hose i t ems t hat  r equi r e Gover nment  
appr oval ,  due t o t hei r  compl exi t y or  cr i t i cal i t y,  
wi t h a " G. "   Gener al l y,  ot her  submi t t al  i t ems can be 
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r evi ewed by t he Cont r act or ' s Qual i t y Cont r ol  
Syst em.   Onl y add a “ G”  t o an i t em,  i f  t he submi t t al  
i s  suf f i c i ent l y i mpor t ant  or  compl ex i n cont ext  of  
t he pr oj ect .

For  submi t t al s r equi r i ng Gover nment  appr oval  on Ar my 
pr oj ect s,  a code of  up t o t hr ee char act er s wi t hi n 
t he submi t t al  t ags may be used f ol l owi ng t he " G"  
desi gnat i on t o i ndi cat e t he appr ovi ng aut hor i t y.   
Codes f or  Ar my pr oj ect s usi ng t he Resi dent  
Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

 An " S"  f ol l owi ng a submi t t al  i t em i ndi cat es t hat  
t he submi t t al  i s  r equi r ed f or  t he Sust ai nabi l i t y  
eNot ebook t o f ul f i l l  f eder al l y mandat ed sust ai nabl e 
r equi r ement s i n accor dance wi t h Sect i on 01 33 29 
SUSTAI NABI LI TY REPORTI NG.   Locat e t he " S"  submi t t al  
under  t he SD number  t hat  best  descr i bes t he 
submi t t al  i t em.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" designation; 
submittals not having a "G" designation are [for Contractor Quality 
Control approval.][for information only.  When used, a designation 
following the "G" designation identifies the office that will review the 
submittal for the Government.]  Submittals with an "S" are for inclusion 
in the Sustainability eNotebook, in conformance to Section 01 33 29  
SUSTAINABILITY REPORTING.  Submit the following in accordance with Section 
01 33 00  SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Operating Safety Plan [; G[, [____]] ]

SD-07 Certificates

Certified Welding Procedure Specifications (WPS) [; G[, [____]] ]

Certified Procedure Qualification Records (PQR) [; G[, [____]] ]

Certified Welder Performance Qualifications (WPQ) [; G[, [____]] ]

1.5   QUALITY CONTROL

1.5.1   Certificates

Submit certificates verifying that the welders performing the work hold 
current certification in accordance with AWS QC7.  Do not allow 
pre-qualified welding procedures.  Provide documentation of qualified 
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welding procedures, welders and welding inspectors in accordance with 
Sections 3 and 5 of AWS D1.2/D1.2M  and AWS QC1.

1.5.2   Predictive Testing And Inspection Technology Requirements

**************************************************************************
NOTE:   The Pr edi ct i ve Test i ng and I nspect i on ( PT&I )  
t est s pr escr i bed i n Sect i on 01 83 13. 07 40 
RELI ABI LI TY CENTERED ACCEPTANCE FOR SUPERSTRUCTURE 
PERFORMANCE REQUI REMENTS ar e MANDATORY f or  al l  
[ NASA]  [ _____]  asset s and syst ems i dent i f i ed as 
Cr i t i cal ,  Conf i gur ed,  or  Mi ssi on Essent i al .   I f  t he 
syst em i s non- cr i t i cal ,  non- conf i gur ed,  and not  
mi ssi on essent i al ,  use sound engi neer i ng di scr et i on 
t o assess t he val ue of  addi ng t hese addi t i onal  t est  
and accept ance r equi r ement s.   See Sect i on 
01 83 13. 07 40 RELI ABI LI TY CENTERED ACCEPTANCE FOR 
SUPERSTRUCTURE PERFORMANCE REQUI REMENTS f or  
addi t i onal  i nf or mat i on r egar di ng cost  f easi bi l i t y  of  
PT&I.

**************************************************************************

This section contains systems and/or equipment components regulated by 
NASA's Reliability Centered Building and Equipment Acceptance Program.  
This program requires the use of Predictive Testing and Inspection (PT&I) 
technologies in conformance with RCBEA GUIDE to ensure building equipment 
and systems installed by the Contractor have been installed properly and 
contain no identifiable defects that shorten the design life of a system 
and/or its components.  Satisfactory completion of all acceptance 
requirements is required to obtain Government approval and acceptance of 
the Contractor's work.

Perform PT&I tests and provide submittals as specified in Section 
01 83 13.07 40  RELIABILITY CENTERED ACCEPTANCE FOR SUPERSTRUCTURE 
PERFORMANCE REQUIREMENTS.

PART 2   PRODUCTS

Not Used

PART 3   EXECUTION

3.1   EXAMINATION

Perform pre-weld inspection of all components.  Report in writing all 
deficiencies or discrepancies to the Contracting Officer.  Commencement of 
welding procedures validates acceptance of existing conditions.

3.2   PREPARATION

3.2.1   Protection

Protect all adjacent surfaces and equipment prior to commencement of 
welding work, in conformance with NFPA 51B and approved Operating Safety 
Plan.

3.2.2   Surface Preparation

Prepare all surfaces to be welded in conformance with AWS D1.2/D1.2M .
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3.2.3   Welding Equipment

Provide all welding equipment, electrodes, welding wire, fluxes, 
preparatory tools and equipment, and any other accessories required to 
perform the work.

3.2.4   Heat Input Requirements

**************************************************************************
NOTE:   Wel di ng a mat er i al  whi ch i s at  an i ni t i al  
t emper at ur e bel ow 38 degr ees C 100 degr ees F may 
r equi r e l ocal i zed pr eheat i ng t o r emove moi st ur e f r om 
t he sur f ace of  t he mat er i al .

**************************************************************************

3.2.4.1   Preheat

Do not weld at an ambient temperature below  0 degrees C  32 degrees F , or 
when the surfaces are wet or exposed to rain, snow, or high wind.  Verify 
that the minimum temperature of the metals in the area of welding is  10 
degrees C  50 degrees F .  When the ambient conditions are such that the 
normal temperature of the base metal is below  10 degrees C  50 degrees F , 
preheat the area surrounding the joint to provide a base metal temperature 
of  38 degrees C  100 degrees F  for a distance of at least  75 millimeter 3 
inch  in all directions from the joint to be welded.

3.2.4.2   Interpass

In a multipass weld, ensure that the interpass temperature is the 
temperature of the weld metal before the next pass is started.

3.2.4.3   Postweld

Postweld heat treatment of weldments is prohibited unless noted in the 
applicable [[_____] [NASA] approved ]Code qualified/certified welding 
documentation, Certified Welding Procedure Specifications (WPS).

3.3   FIELD QUALITY CONTROL

3.3.1   Class A Fabrication

Use complete penetration groove weld joints only.  Fabricate weldment in 
accordance with AWS D1.2/D1.2M .

3.3.2   Class B Fabrication

Fabricate weldment in accordance with AWS D1.2/D1.2M .

3.3.3   Class C Fabrication

Fabricate weldment in accordance with AWS D1.2/D1.2M .

3.3.4   Class D Fabrication

Apply the requirements of AWS D1.2/D1.2M  for welding of plugs and slot 
joints.

SECTION 05 14 00.13  Page 8



3.3.5   Inspection/Nondestructive Examination (NDE)

**************************************************************************
NOTE:   I nspect i on and accept ance r equi r ement s of  
t hese Codes and St andar ds ar e t he mi ni mum 
r equi r ement s.   Addi t i onal  i nspect i ons and t i ght er  
accept ance r equi r ement s may be used,  but  t he 
speci f i er  i s  t o not e t he addi t i onal  NDE r equi r ement s 
i n t he speci f i cat i ons/ dr awi ngs.

**************************************************************************

**************************************************************************
NOTE:   I f  t he speci f i ed syst em i s i dent i f i ed as 
cr i t i cal ,  conf i gur ed,  or  mi ssi on essent i al ,  use 
Section 01 83 13. 07 40 RELI ABI LI TY CENTERED 
ACCEPTANCE FOR SUPERSTRUCTURE PERFORMANCE 
REQUI REMENTS t o est abl i sh pr edi ct i ve and accept ance 
t est i ng cr i t er i a above and beyond t hat  l i s t ed bel ow.

**************************************************************************

Perform PT&I tests and provide submittals as specified in Section 
01 83 13.07 40  RELIABILITY CENTERED ACCEPTANCE FOR SUPERSTRUCTURE 
PERFORMANCE REQUIREMENTS.

3.3.5.1   Inspection

Perform fabrication/erection inspection to ensure that materials and 
workmanship meet the minimum requirements of the contract documents.

Final acceptance of all welded joints will be by the Contracting 
Officer.[  Additional testing and inspection as determined by the 
Contracting Officer may be done by the Government at the Government's 
expense.]

Repair all unacceptable welds and make ready for Government reinspection 
at no additional cost to the Government.

After weld joints have been satisfactorily completed and accepted by the 
Contracting Officer, clean the joint area to a bright, unpitted, and 
unscarred surface and protect in accordance with the applicable contract 
documents.

3.3.5.2   Methods of Non-Destructive Examination (NDE)

Perform NDE examination/inspection of structural aluminum weldments in 
accordance with AWS D1.2/D1.2M .

If more than [20] [_____] percent of welds made by a welder contain 
defects identified by testing, then all groove welds made by that welder 
must be tested by ultrasonic testing, and all fillet welds made by that 
welder must be inspected by magnetic particle testing (MT) or dye 
penetrant testing (PT) as approved by the Contracting Officer. When the 
groove welds made by an individual welder are required to be tested, 
magnetic particle or dye penetrant testing may be used only in areas 
inaccessible to ultrasonic testing.Retest all repaired areas. Submit the 
weld inspection reports.

Review the drawings, weld position, and direction of travel prior to 
welding. Verify that the materials purchased match the specification and 
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are free from rust, scale, mill or lamination.

Inspect for proper fit, alignment, cleanliness, preparation, size, gaging 
location, and acceptability of all welds; identification marking; 
operation and current characteristics of welding sets in use and the use 
of pre-heat. Inspect the equipment for damage, arc voltage, and amperage 
in accordance with specifications.

a.  Visual Inspection (VT)

A Certified Welding Inspector must perform visual inspection on 100 
percent of all welds. Document this inspection in the Visual Weld 
Inspection Log.

Verify the electrode size, type and storage comply with specifications. 
During welding, watch each pass paying close attention to root pass for 
any irregularities.

After completion of welding, use gauges to verify weld sizes, check finish 
and contour for acceptability, check for any defects including cracks, 
also look for overlap and undercut.

Enhance Visual Inspection (VT) for cracks and other discontinuities with a 
magnifying lens of [5X ][10X ]power wherever required to discern 
indications or defects otherwise not clear.  Minimum light level shall be 
at least 1,000 LUX (100 foot-candles).  Measure size and contour of welds 
with suitable gages.

b.  Liquid Penetrant Inspection (PT)

Perform Liquid Penetrant Inspection (PT) of welds in accordance with 
ASTM E165/E165M .

c.  Radiographic Inspection (RT)

Perform Radiographic Inspection (RT) of welds in accordance with the 
requirements of ASTM E1032.

d.  Ultrasonic Inspection (UT)

When ultrasonic testing is required by the contract documents, specify the 
extent of testing, the procedure, and the acceptance criteria in 
accordance with ASTM E164.

3.3.5.3   Levels of Examination

a.  Level I Examination

Level I examination requires 100 percent VT, and 100 percent RT.  Where RT 
is not practical, perform PT of the root pass and the final surface of 
each weld joint.

Where applicable, each radiograph is to provide a minimum of the following 
additional information permanently included in the image:

(1) Agency Weld No. (including repair cycle no.)

(2) Agency Drawing No.
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(3) Agency View No.

(4) Agency Contract No.

Final interpretation and acceptance of all radiographs of welded joints is 
performed by the Contracting Officer.

b.  Level II Examination

Level II examination requires 100 percent VT, and PT of the final surface 
of each weld joint.

c.  Level III Examination

Level III examination requires 100 percent VT of each weld joint.

3.3.5.4   Acceptance Requirements

[ a.  Class A Fabrication

Ensure Class A fabrication receives a Level I examination, requiring 
weldments in accordance with AWS D1.2/D1.2M .

][ b.  Class B Fabrication

Ensure Class B fabrication requires a Level II examination, requiring 
weldments in accordance with AWS D1.2/D1.2M .

][ c.  Class C & D Fabrication

Ensure Class C & D fabrication receives a Level III examination, requiring 
weldments in accordance with AWS D1.2/D1.2M .

]         -- End of Section --
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