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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  gener al  wor kmanshi p appl i cabl e t o 
t he f abr i cat i on,  assembl y and t est i ng of  f r act ur e 
cr i t i cal  Hydr aul i c St eel  St r uct ur es.

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 speci f i cat i on i s i nt ended f or  t he 
f abr i cat i on of  NEW Hydr aul i c St eel  St r uct ur es.   
Fr act ur e cr i t i cal  hydr aul i c st eel  st r uct ur es ( HSS)  
ar e cr i t i cal  l i f e saf et y st r uct ur es t hat  r equi r e 
added qual i t y cont r ol .   Fr act ur e cr i t i cal  HSS or  
component s of  HSS ar e t hose por t i ons whose f ai l ur e 
woul d l ead t o col l apse of  t he st r uct ur e and 
pot ent i al  l i f e l oss.

The r esul t s of  t he Hydr aul i c St eel  St r uct ur es 
i nspect i on pr ogr am,  under t aken by USACE,  has shown 
t hat  f r act ur e cr i t i cal  f abr i cat i on wi t hout  added 
over si t e has l ed t o a l ack of  under st andi ng of  t he 
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t echni ques r equi r ed t o ensur e l i f e saf et y.

Thi s gui de speci f i cat i on i s i nt ended t o ensur e 
f r act ur e cr i t i cal  st r uct ur es ar e pr oper l y 
manuf act ur ed accor di ng t o updat ed wel di ng cr i t er i a 
and ensur es t hat  qual i t y cont r ol  i s  exer ci sed 
t hr oughout  t he f abr i cat i on pr ocess i n accor dance 
wi t h ER 1110- 2- 8157.   Thi s speci f i cat i on shoul d be 
used f or  t he desi gn of  f r act ur e cr i t i cal  HSS 
st r uct ur es and HSS st r uct ur es subj ect ed t o dynami c 
l oads.   Bul kheads/ st opl ogs or  ot her  HSS st r uct ur es,  
not  f abr i cat ed wi t h f r act ur e cr i t i cal  component s or  
subj ect  t o st at i c l oad onl y,  may be f abr i cat ed t o 
t hi s speci f i cat i on when an added l evel  of  qual i t y 
cont r ol  i s  r equi r ed.   Use of  t hi s speci f i cat i on f or  
t he r epai r  of  exi st i ng st r uct ur es i s not  r ecommended 
and woul d r equi r e numer ous modi f i cat i ons t o ensur e 
compat i bi l i t y  of  exi st i ng st eel  wi t h f r act ur e 
cr i t i cal  r equi r ement s.

Take gr eat  car e i n addi ng r ef er ences t o addi t i onal  
st eel s ( ASTM A36,  A572,  A992 et c. )  as t hese st eel s 
do not  pr ovi de t oughness r equi r ement s f or  f r act ur e 
cr i t i cal  st r uct ur es and ar e NOT addr essed as 
accept abl e base met al s i n AWS D1. 5M/ D1. 5.   The 
f ol l owi ng i t ems ar e l i kel y manuf act ur ed f r om st eel s 
t hat  do not  compl y wi t h AWS D1. 5M/ D1. 5 and must  be 
speci f i cal l y addr essed wi t h a wel d pr ocedur e 
gener at ed f or  qual i f i cat i on such as:
  1.   Rub/ Gui de Bl ocks
  2.   Chai n
  3.   Pi pe or  Tubi ng f or  Guar dr ai l  et c.
  4.   Anci l l ar y i t ems such as anode at t achment s et c.

I n al l  i nst ances wher e al t er nat e mat er i al s,  ot her  
t han A709 st eel  ar e used,  speci f i c  wel d pr ocedur es 
must  be gener at ed t o addr ess t he mi xi ng of  base 
met al s i n a gi ven j oi nt  conf i gur at i on.   I f  t he 
engi neer  chooses t o add al t er nat e basemet al s t o t he 
l i s t  of  appr oved basemet al s t hen he/ she must  ensur e 
t hat  t hese met al s ar e onl y per mi t t ed f or  i ndi v i dual  
component s wher e t hese mat er i al s ar e r equi r ed and 
must  addi t i onal l y ensur e t hat  pr e- qual i f i cat i on 
r ecor ds and qual i f i ed wel d pr ocedur es f or  mi xi ng 
basemet al s ar e speci f i cal l y r equi r ed i n t he 
submi t t al  sect i on of  t hi s gui de speci f i cat i on.

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

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.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
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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 INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 303 (2016) Code of Standard Practice for Steel 
Buildings and Bridges

AISC 325 (2017) Steel Construction Manual

AISC 326 (2009) Detailing for Steel Construction

AISC 360 (2016) Specification for Structural Steel 
Buildings

AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ANSI/ASNT CP-189 (2020) ASNT Standard for Qualification and 
Certification of Nondestructive Testing 
Personnel

AMERICAN WELDING SOCIETY (AWS)

AWS D1.5M/D1.5 (2020; Errata 1 2022) Bridge Welding Code

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

ASTM INTERNATIONAL (ASTM)

ASTM A563 (2021; E 2022a) Standard Specification for 
Carbon and Alloy Steel Nuts

ASTM A709/A709M (2021) Standard Specification for 
Structural Steel for Bridges

ASTM D395 (2016; E 2017) Standard Test Methods for 
Rubber Property - Compression Set

ASTM D412 (2016) Standard Test Methods for 
Vulcanized Rubber and Thermoplastic 
Elastomers - Tension

ASTM D471 (2016a) Standard Test Method for Rubber 
Property - Effect of Liquids
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ASTM D573 (2004; R 2019) Standard Test Method for 
Rubber - Deterioration in an Air Oven

ASTM D624 (2000; R 2020) Standard Test Method for 
Tear Strength of Conventional Vulcanized 
Rubber and Thermoplastic Elastomers

ASTM D1149 (2007; R 2012) Standard Test Method for 
Rubber Deterioration - Surface Ozone 
Cracking in a Chamber

ASTM D1630 (2006; R 2012) Rubber Property - Abrasion 
Resistance (Footware Abrader)

ASTM D2240 (2015; E 2017) Standard Test Method for 
Rubber Property - Durometer Hardness

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

ASTM E709 (2021) Standard Guide for Magnetic 
Particle Testing

ASTM F436/F436M (2019) Standard Specification for Hardened 
Steel Washers Inch and Metric Dimensions

ASTM F3125/F3125M (2019) Standard Specification for High 
Strength Structural Bolts and Assemblies, 
Steel and Alloy Steel, Heat Treated, Inch 
Dimensions 120 ksi and 150 ksi Minimum 
Tensile Strength, and Metric Dimensions 
830 MPa and 1040 MPa Minimum Tensile 
Strength

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS (RCSC)

RCSC A348 (2020) RCSC Specification for Structural 
Joints Using High-strength Bolts

U.S. ARMY CORPS OF ENGINEERS (USACE)

EM 385-1-1 (2014) Safety -- Safety and Health 
Requirements Manual

1.2   SYSTEM DESCRIPTION

**************************************************************************
NOTE:   I nser t  a l i s t  of  st r uct ur es t hat  wi l l  be 
f abr i cat ed accor di ng t o t hi s speci f i cat i on.   Not e 
t hat  ot her  Di v i s i on 05 speci f i cat i ons ( Mi scel l aneous 
met al s et c. )  woul d enabl e st r uct ur es t o be 
f abr i cat ed accor di ng t o AWS D1. 1 and woul d per mi t  
t he use of  basemet al  wi t hout  t oughness r equi r ement s 
et c.   I f  mor e t han one Di vi s i on 05 speci f i cat i on i s 
i ncl uded i n t he speci f i cat i on package,  t hen any i t em 
not  l i s t ed bel ow wi l l  be f abr i cat ed t o a separ at e 
specification.

AWS D1. 5M/ D1. 5 Cl ause 1. 1. 3 speci f i es t hat  al l  
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r ef er ences t o " Engi neer "  appr oval  i n D1. 5 r ef er  t o 
t he St at e Br i dge Engi neer .   The par agr aph bel ow 
addr esses t hi s t o ensur e t hat  t he pr oper  
aut hor i t y/ r esponsi bi l i t y  i s  gi ven t o t he Engi neer  of  
record.

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

Submit a detailed Work Plan  for fabrication, including descriptions of 
shop facilities, equipment, number of personnel, and related information 
prior to the Prefabrication Conference, and procedures for safe conduct of 
the work, careful removal and disposition of materials, protection of 
property that is to remain undisturbed, and coordination with other work 
in progress.  Include in the procedures a detailed description of the 
methods and equipment to be used for each operation, and the sequence of 
operations in accordance with EM 385-1-1  for all work that occurs on 
federal property.  Include the recommended measuring system for ensuring 
dimensional tolerances in the Work Plan.  Perform the fabrication of the 
following listed structures under this contract in accordance to this 
section of the specifications:

1.  [Spillway Tainter Gates]
2.  [Fishway Intake Bulkheads]
3.  [Main Unit Head Gates]

a.  Material with welds will not be accepted unless the welding is 
specified or indicated on the drawings or otherwise approved.  Do not 
begin welding until welding procedures, inspectors, nondestructive 
testing personnel, welders, welding operators, and tackers have been 
qualified and approved.  Each Contractor performing welding must 
maintain records of the test results obtained in welding procedure, 
and welder, welding operator, and tacker performance qualifications.

b.  As it is used in these specifications, "The Engineer" refers to the 
[District] or [AE] engineer of record.  The AWS D1.5M/D1.5  definition 
of "The Engineer" as specified in AWS D1.5M/D1.5  Application Clause 
refers to the [District] or [AE] engineer of record in lieu of the 
state bridge engineer as specified in the Application Clause of 
AWS D1.5M/D1.5 .

c.  Schedule a Prefabrication Conference as soon as possible after Notice 
to Proceed and prior to any fabrication.  Include the Prime 
Contractor, Fabricator, the Fabricator's primary QC representative, 
the Contracting Officer, and the Engineer of Record for the structure 
or structures being fabricated in the Prefabrication Conference, at a 
minimum.  Hold the Prefabrication Conference at either the Fabrication 
Facilities or a similar location as deemed appropriate.

1.2.1   Weld Tracking Log Template

Submit for approval a weld tracking log template, a minimum of 30 days 
prior to commencement of fabrication, to identify all necessary components 
to be addressed in the tracking of all welds for the structures in 
question.  A weld tracking log will be developed and maintained as 
described in the following paragraphs.

1.2.2   Weld Tracking Log

Submit a log capable of individually identifying and tracking every weld 
on the project.  Member identification must follow the numbering scheme 
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shown on the shop drawings.  Include in the log the member to be welded, 
member type (FCM and Non-FCM), type of weld including temporary and tack 
welds, welding position, applicable WPS reference, AWS joint preparation 
designation, name or stamping designation of welder, welding operator or 
tacker, date and time of completion of welding and/or tacking, name and 
date of CWI visual inspection, NDT testing performed, including the type 
of inspection, date(s) of inspection, inspector name, and the acceptance 
criteria used, description of defects found and reason for non-compliance, 
corrective action taken, or whether the weld is acceptable.  Weld 
identification on the shop drawing must match weld tracking log 
identification.  Bind together a completed log for each structure and 
submit two copies to the Contracting Officer immediately upon completion 
of the fabrication of each structure.  Furnish draft copies of NDT testing 
to the Contracting Officer upon request and have a copy available on the 
shop floor during any inspection.

1.2.3   Welding Procedure Specifications (WPS)

**************************************************************************
NOTE:   AWS D1. 5 Cl ause 1. 3. 7 def i nes t hat  Anci l l ar y 
pr oduct s can be wel ded wi t hout  WPS.   Anci l l ar y 
pr oduct s ar e def i ned as pr oduct s not  subj ect ed t o 
t ensi l e st r ess when subj ect ed t o l i ve l oad.   Thi s 
r equi r es t he Cont r act or  t o know what  component s of  
t he st r uct ur e ar e i n t ensi on.   I n addi t i on,  Cl ause 
12 def i nes at t achment s l ess t han 100 mm 4 i nches as 
not  f r act ur e cr i t i cal .   Each engi neer  must  def i ne 
what  anci l l ar y at t achment s he/ she i s concer ned 
about .   An exampl e of  t hi s woul d be t he at t achment  
of  anodes on t he t ensi on f l anges of  a bul khead.   
These at t achment s ar e usual l y shor t  ( 50 mm2 i nches) 
i n l engt h and usual l y " t ack"  wel ded on.   Anci l l ar y 
at t achment s,  ei t her  subj ect ed t o t ensi on or  
r equi r i ng addi t i onal  i nspect i on ot her  t han vi sual ,  
need t o be def i ned on t he dr awi ngs and must  be 
ment i oned i n t he speci f i cat i ons as not  bei ng omi t t ed 
f r om i nspect i on as per mi t t ed i n D1. 5.   Seal  backi ng 
bar s,  anodes,  gui des et c.  must  be speci f i cal l y 
excl uded f r om bei ng t r eat ed as anci l l ar y i t ems.

Be ext r emel y car ef ul  wi t h what  i t ems ar e added t o 
t he l i s t  bel ow.   Some i t ems may not  meet  t he 
r equi r ement s of  AWS D1. 5 and may need t o be 
addr essed separ at el y.

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

Submit a Welding Procedure Specification (WPS), with supporting Procedure 
Qualification Records and supporting test documentation on forms similar 
or equivalent to the sample forms in AWS D1.5M/D1.5 for each weld, 
including prequalified welds, in accordance with paragraph Welded 
Connections approved before fabrication is commenced.  Individually 
identify each Welding Procedure Specification and reference it on the shop 
drawings.  In case of conflict between this specification and 
AWS D1.5M/D1.5  as applicable, this specification governs.  The following 
items are not considered ancillary items as defined in AWS D1.5M/D1.5  
Welding Processes Clause and are subjected to the same level of inspection 
required for primary welds under AWS D1.5M/D1.5 :

a. [Sacrificial Anodes attached to the Gate]
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b. [Guide Shoes]
c. [etc.]

1.2.4   Fracture Critical Members (FCM)

**************************************************************************
NOTE:   Toughness r equi r ement s ar e necessar y t o 
pr event  f r act ur e and ar e measur ed f or  t he base met al  
and f or  t he wel d met al .   The f ol l owi ng par agr aph 
def i nes t he t oughness r equi r ement s f or  t he base 
met al .   These t est s ar e conduct ed i n t he mi l l ,  pr i or  
t o shi pment  of  t he A709 pl at e t o t he f abr i cat or .   
Recogni ze t hat  t he Zone of  t est i ng r equi r ed f or  bot h 
compl et ed wel ds and basemet al  i s  a f unct i on of  t he 
ser vi ce l ocat i on of  t he st r uct ur e.   Pl ease r ecogni ze 
t hat  t he t abl e pr ovi ded i n EM- 1110- 2- 2105 i s out  of  
dat e.   I t  i s  r ecommend r ef er enci ng t he zone 
r equi r ement s of  ASTM A709 f or  f r act ur e cr i t i cal  
member s.   Temper at ur e zones f or  ser vi ces t emper at ur e 
of  your  st r uct ur e ar e def i ned i n AASHTO LRFD 
Temper at ur e Zone Desi gnat i ons f or  Char py V- Not ch 
I mpact  Requi r ement s Tabl e.   Speci f y i ng a zone i n 
l i eu of  an ener gy r equi r ement  i s benef i c i al  as i t  
ensur es t hat  as t he AASHTO code changes t he ener gy 
r equi r ement  st ays val i d.

ALL FCM' s must  be desi gnat ed on dr awi ngs.   Al l  
Tensi on member s and member s subj ect  t o r ever sal  of  
st r ess MUST be desi gnat ed on t he dr awi ngs.   AWS D1. 5 
speci f i cal l y r equi r es t hi s i n Cl ause 12.   Not  
speci f y i ng member s as FCM on t he dr awi ngs wi l l  
change t he t est i ng r equi r ement s even i f  t he 
speci f i cat i ons you have wr i t t en her e di f f er .   Ther e 
ar e numer ous i nst ances i n AWS D1. 5 ( speci f i cs 
i ncl ude UT t est i ng r equi r ement s)  wher e t est i ng must  
be per f or med t o a cer t ai n l evel  of  accept ance f or  
t ensi on member s -  such as r equi r ed i n c l ause 6 UT 
t est i ng t abl e Not es r egar di ng t he subt r act i ng of  4dB 
f r om i ndi cat i ons f ound at  t he r oot  of  a wel d " when 
such wel ds ar e desi gnat ed as " t ensi on wel ds"  on t he 
dr awi ng. " .   Negl ect i ng t o l abel  t ensi on wel ds on t he 
dr awi ng wi l l  negat e t hese code pr ovi s i ons.

Recogni ze t hat  t her e may not  be a spl i ce or  wel d i n 
a member  as i t  was det ai l ed,  but  t hat  such member  
may l at er  r equi r e spl i c i ng or  at t achment s t hat  woul d 
r equi r e wel di ng t o t hi s member  under  modi f i cat i on.   
Negl ect i ng t o l abel  t hi s member  as a t ensi on member  
woul d pr ecl ude t hese wel ds f r om bei ng pr oper l y 
t est ed accor di ng t o D1. 5.

Not e t hat  AWS D1. 5 Cl ause 6 gi ves t he Cont r act or  
consi der abl e l eeway r egar di ng what  per cent age of  
wel ds ar e t est ed unl ess t hey ar e l abel ed f r act ur e 
cr i t i cal .   As a r esul t ,  i f  you want  a wel d t o be 
f ul l y t est ed as f r act ur e cr i t i cal  you must  l abel  t he 
wel d f r act ur e cr i t i cal  and i f  you want  t est i ng on 
any ot her  cr i t i cal  wel ds you shoul d desi gnat e t he 
wel d t est i ng by i t em,  bot h on t he dr awi ng and i n t he 
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speci f i cat i ons.   Whi l e t he st andar d speci f i cat i ons 
may r equi r e a per cent age of  wel ds t o be t est ed,  i f  
you want  speci f i c  wel ds t o be subj ect ed t o MT,  PT,  
or  UT,  ensur e t hat  t hese wel ds ar e speci f i ed on t he 
dr awi ngs.   Consi der  speci f y i ng t est  r equi r ement s i n 
t he t ai l  of  each wel d t hat  you want  NDT on.

I n addi t i on,  A709 r equi r es t hat  mi l l  or der s f or  
mat er i al s desi gnat e whet her  t he mat er i al  i s  t ensi on 
or  compr essi on ( T or  F) .   T r ef er s t o non f r act ur e 
cr i t i cal ,  F r ef er s t o f r act ur e cr i t i cal  mat er i al .   
St eel  t hat  i s  or der ed wi t hout  t he T or  F desi gnat i on 
wi l l  not  be cer t i f i ed f or  t oughness.

Not e t hat  A673 al l ows t he mi l l  t o cer t i f y mat er i al  
f or  a l ower  ser vi ce t emper at ur e t han i s bei ng 
r equi r ed.   Test s may be per f or med at  a l ower  ser vi ce 
t emper at ur e i n t he mi l l  and t hi s i s consi der ed 
accept abl e f or  hi gher  ser vi ce t emper at ur es.

Ref er  t o AWS D1. 5,  Cl ause 12 f or  mi ni mum pr eheat  
r equi r ement s.   Addi t i onal l y not e t hat  pr eheat  
r equi r ement s ar e much hi gher  f or  r epai r  wel ds as 
def i ned i n AWS D1. 5,  Cl ause 12  Thi s r equi r es 
mi ni mum pr eheat  and i nt er pass of  161 degr ees C 325 
degr ees F f or  mat er i al  l ess t han 38 mm 1- 1/ 2 i nch 
t hi ckness.   Thi s r equi r ement  wi l l  di ct at e t he heat  
r equi r ement s f or  t he ent i r e j ob and shoul d be 
account ed f or  i n const r uct i on QA vi s i t s.   The 
f abr i cat or  must  have t he f aci l i t i es t o pr eheat  
hi gher  t han t he mi ni mum t emper at ur es di scussed bel ow 
i f  wel d r epai r s ar e r equi r ed.

AWS D1. 5 Cl ause 12 r equi r es bot h RT and UT f or  
t est i ng of  Tensi on But t  Joi nt s and Repai r ed Gr oove 
Wel ds.   Do not  del et e one of  t hese t wo r equi r ement s 
f or  f r act ur e cr i t i cal  st r uct ur es.   Bot h RT and UT 
ar e r equi r ed by code.

Be car ef ul  of  t he use of  t he t er m " t ack"  wel d.   Not e 
t hat  AWS 3. 0 does not  pr ovi de a def i ni t i on of  a 
l engt h or  s i ze f or  a t ack wel d.   AWS 3. 0 def i nes a 
t ack wel d as:  " A wel d made t o hol d t he par t s of  a 
wel dment  i n pr oper  al i gnment  unt i l  t he f i nal  wel ds 
ar e made. "   Tack wel ds ar e per mi t t ed i n AWS D1. 5 and 
wi l l  be used by f abr i cat or s.   AWS D1. 5 does al l ow 
t ack wel ds and does per mi t  t hem t o be made wi t hout  
pr eheat .   Al l  t ack wel ds made must  be r emel t ed and 
i ncor por at ed i nt o t he f i nal  wel d under  SAW met hods.   
Thi s i s f ur t her  det ai l ed i n AWS D1. 5 Cl ause 12.   
Whi l e t he cont r act or  wi l l  use t ack wel ds i n 
f abr i cat i on,  i t  i s  not  r ecommended t o use t he t er m 
t ack wel d on any dr awi ngs due t o t he ambi guous 
def i ni t i on of  t ack wel ds descr i bed above.

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

FCM are shown on the Contract Drawings and include all attachments and 
connections to these members as defined in AWS D1.5M/D1.5 .  All materials 
to be welded must be ASTM A709/A709M , killed steel, grade as specified or 
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shown on the drawings.  Use Grade 50 steelunless otherwise shown or 
specified.  Mill repairs of base metal are prohibited.  Unless otherwise 
indicated or specified, meet toughness requirements for fracture critical 
members in tension in accordance with ASTM A709/A709M  for Zone [1][2][3].  
All materials used for the construction of fracture critical components 
must meet the applicable requirements of ASTM A709/A709M  for fracture 
critical components.  Welding for fracture critical members must meet all 
requirements of AWS D1.5M/D1.5  AASHTO/AWS Fracture Control Plan (FCP) for 
Nonredundant Members Clause.

1.2.4.1   Fracture Control Plan (FCP)

Submit a Fracture Control Plan (FCP) for welding on all Fracture Critical 
Members (FCM) in accordance with AWS D1.5M/D1.5 , AASHTO/AWS Fracture 
Control Plan (FCP) for Nonredundant Members Clause.  Submit welding 
Procedures, qualifications, and certifications showing compliance with FCP 
requirements.

1.2.4.2   Repair Welding

Classify repair welds as "critical repairs" or "non-critical repairs" for 
all repair welding.  Unless specified otherwise, follow the minimum 
provisions for repair procedures.  Repair procedures must be qualified and 
approved and subject to the same QA/QC inspection requirements as other 
welds.  Follow minimum preheat requirements, as defined in AWS D1.5M/D1.5  
AASHTO/AWS Fracture Control Plan (FCP) for Nonredundant Members Clause, 
for repair welding.  Consider all weld repairs to fracture critical 
members critical welds in accordance with AWS D1.5M/D1.5  AASHTO/AWS 
Fracture Control Plan (FCP) for Nonredundant Members Clause and must be 
approved by the Engineer of Record.

1.3   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 ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  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 cl assi f i 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 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  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s 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.
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The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

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" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Shop Drawings ; G[, [_____]]

Welding Procedure Specifications (WPS) ; G[, [_____]]

Fracture Control Plan (FCP) ; G[, [_____]]

Weld Tracking Log Template ; G[, [_____]]

Weld Tracking Log ; G[, [_____]]

Qualification of Welders and Welding Operators ; G[, [_____]]

Inspector Qualifications ; G[, [_____]]

Qualification of Structural Steel Fabricator ; G[, [_____]]

NDT Inspector Certification ; G[, [_____]]

Welding Repairs - Non-Fracture Critical Members ; G[, [_____]]

Welding Repairs - Fracture Critical Members ; G[, [_____]]

Performance Qualification Records ; G[, [_____]]

Ultrasonic Written Procedure ; G[, [_____]]

SD-02 Shop Drawings

Assembly ; G[, [_____]]

Delivery/Shipping Plan ; G[, [_____]]

Erection Drawings ; G[, [_____]]

SD-03 Product Data
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Materials Disposition Record

Anti-Galling Compound G[, [_____]]

SD-06 Test Reports

Certified Test Reports ; G[, [_____]]

Witness Points

Repair of Mislocated or Misdrilled Holes ; G[, [_____]]

Schedule of Random Testing ; G[, [_____]]

Manufacturer Certified Test Reports ; G[, [_____]]

Distributor Certified Test Reports ; G[, [_____]]

SD-07 Certificates

Work Plan ; G[, [_____]]

SD-09 Manufacturer's Field Reports

Control Dimensions ; G[, [_____]]

1.4   QUALITY ASSURANCE

Establish Witness Points  for the Initial QA Inspection, Intermediate QA 
Inspections, and Final Inspection as follows and submit a record of all 
witness points.  Start the Initial QA Inspection after the Government has 
determined that there is substantial completion of components that 
comprise a reasonable sampling of each significant FCM and non-FCM 
details.  Determine the extent of completion and details and the date of 
the Initial QA Inspection by the Government at the Prefabrication 
Conference after discussion with the Contractor.  At that time, produce a 
detailed schedule showing the progression of work and completion of 
components.  This schedule will be updated weekly and provided by e-mail 
to the Contracting Officer.  Give the Contracting Officer two weeks notice 
prior to the predetermined date for the Initial QA Inspection, including 
adjustments for changes in schedule.  Intermediate QA Inspections will be 
conducted on an as needed basis and at the discretion of the Government.  
All QA inspections will follow AWS D1.5M/D1.5 .  Provide unpainted 
components for each QA NDT and Visual Inspection.  At these stages of 
construction, give the Contracting Officer three working days to inspect 
the structure.  Do not begin the QA Inspection period until a minimum 
period of 72 hours after any welding.  After the Contracting Officer and 
the Engineer of Record has inspected the structure, make any changes 
required to the structure as directed by the Contracting Officer before 
proceeding with any additional welding.  Proceed with the construction 
until the next witness point is reached, unless it is waived in writing by 
the Contracting Officer.  Each structure fabricated is subject to a Final 
Fabrication Inspection prior to painting.  Conduct a Final Fabrication 
Inspection after the first structure is completed.  Schedule and 
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coordinate with the Contracting Officer and the Engineer of Record final 
fabrication inspections of additional structures.  Give the Contracting 
Officer a minimum notice of two weeks prior to the Final Fabrication 
Inspection.

1.4.1   Qualification of Welders and Welding Operators

**************************************************************************
NOTE:   AWS D1. 5 shoul d r emai n r ef er enced i n t hi s 
sect i on of  t he speci f i cat i ons f or  t he qual i f i cat i ons 
of  wel der s.   AWS D1. 5 pr ovi des addi t i onal  cont r ol s 
on t he qual i f i cat i on of  wel der s t o i ncl ude t he 
pr ohi bi t i on of  power  t ool  c l eani ng bet ween wel d 
passes f or  t he t est .   I n addi t i on,  t he r ef er ence t o 
AWS D1. 5 ensur es t hat  wel der s per f or mi ng f r act ur e 
cr i t i cal  wel ds ar e annual l y r equal i f i ed accor di ng t o 
AWS D1. 5 Cl ause 12.   AWS D1. 1 r equi r es a l og showi ng 
t hat  a wel der  who i s qual i f i ed has cont i nued t o wel d 
i n t hi s pr ocess i n t he past  6 mont hs.   AWS D1. 5 
Cl ause 12 st i pul at es t hat  a wel der  must  be qual i f i ed 
by t est  wi t hi n 6 mont hs pr i or  t o begi nni ng any 
wor k.   I ni t i al  qual i f i cat i on accor di ng t o AWS D1. 5.  
Cl ause 12.  r equi r es bot h RT and bend t est i ng of  
wel ded sampl es.   Not e t hat  Cl ause 5. 23. 1. 1 al l ows a 
wel der  who f ol l ows a WPS pr oduced f or  t est i ng t o be 
qual i f i ed f or  t hat  wel d and i s NOT r equi r ed t o 
f ol l ow t he i ni t i al  qual i f i cat i on r equi r ement  of  hand 
t ool s onl y.   Thi s means t hat  a wel der  can qual i f y by 
submi t t i ng WPS' s f or  t est i ng and avoi d t he hand t ool  
r est r i ct i on i f  bei ng t est ed accor di ng t o AWS D1. 5,  
non f r act ur e cr i t i cal  wel ds.   Ref er r i ng t o AWS D1. 1 
onl y ensur es t hat  t he wel der  who i s per f or mi ng t he 
wel di ng has qual i f i ed at  some poi nt  i n hi s/ her  
car eer .   Wel der s wor ki ng i n a shop may have not  
wel ded a CJP over head wel d i n 10 year s but  woul d 
st i l l  be qual i f i ed t o per f or m wel di ng pr ovi ded 
someone has si gned a l og book sayi ng t hat  t he wel der  
has been usi ng t he pr ocess i n t he l ast  6 mont hs.   A 
wel der  who per f or ms a 6 mm 1/ 4 i nch f i l l et  wel d wi t h 
FCAW who was pr evi ousl y qual i f i ed i s st i l l  qual i f i ed 
accor di ng t o per f or m CJP over head wel ds pr ovi ded 
t hat  he/ she has used t he FCAW pr ocess i n t he past  6 
mont hs.   Thi s i s an addi t i onal  r eason f or  
r ef er enci ng AWS D1. 5 r equi r ement s.

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

Submit welder, welding operator and tacker qualification certification for 
each welder, welding operator or tack welder for approval before 
fabrication is commenced in accordance with paragraph Welded Connections.  
An AWS Certified Welding Inspector (CWI) meeting the specified 
qualifications must approve all welder qualifications.  Limit welders, 
welding operators, and tack welders to welding procedures for which they 
are certified.  Prepare, weld, and test welds in accordance with the 
requirements of AWS D1.5M/D1.5 .  Before assigning any welder, welding 
operator, or tacker to work under this contract, submit the names and 
certification that each individual is qualified as specified.  State the 
type of welding and positions for which the welder, welding operator, or 
tacker is qualified, the code and procedure under which the individual is 
qualified, the date qualified, and the name of the firm and person 
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certifying the qualification tests on the certification.  Keep the 
certification current for the duration of the contract.  Submit welder and 
welding operator qualification test records on forms similar or equivalent 
to the sample forms in AWS D1.5M/D1.5 .  All welders must be qualified in 
accordance with the Qualification Clause of AWS D1.5M/D1.5 . Welders 
performing fracture critical welds must meet the additional requirements 
of the AASHTO/AWS Fracture Control Plan (FCP) for Nonredundant Members 
Clause of AWS D1.5M/D1.5 .  Verify all qualifications are current prior to 
commencing any work.  Submit a log for each welder showing that he/she is 
current in the process and procedures being proposed for this work.

1.4.2   Inspector Qualifications

All inspectors, performing structural steel visual inspection in 
accordance with these specifications, must be qualified and certified in 
conformance with AWS QC1.  Provide an AWS Certified Welding Inspector 
(CWI) as the primary point of contact for quality control of welding.  
Designate one individual as having primary responsibility for all quality 
control in accordance with AWS D1.5M/D1.5  Inspection Clause when several 
CWI and NDT technicians are working.  Do not use non-certified inspectors 
and certified associate weld inspectors (CAWI) for inspection under these 
specifications.  All personnel who perform NDT must be qualified in 
accordance with:  ANSI/ASNT CP-189  NDT Level II or III.  Provide 
supervision by personnel possessing a Level III ASNT NDT certification for 
all personnel performing NDT, in accordance with AWS D1.5M/D1.5  Inspection 
Clause and the AASHTO/AWS Fracture Control Plan (FCP) for Nonredundant 
Members Clause.  Submit copies of certificates showing evidence of 
qualifications or certifications for welding inspectors and NDT personnel.

1.4.3   Qualification of Structural Steel Fabricator

**************************************************************************
NOTE:   To f i nd AI SC cer t i f i ed cont r act or s i n t he 
pr oj ect ' s r egi on go t o:

www.aisc.org

At  t he f i r st  PDT meet i ng addr ess t he need f or  
cer t i f i ed AI SC f abr i cat or s.  AWS D1. 5M/ D1. 5 Cl ause 12 
Cer t i f i cat i on and Qual i f i cat i on r eads as f ol l ows:  
" Cont r act or s must  be cer t i f i ed under  t he AI SC 
( Amer i can I nst i t ut e of  St eel  Const r uct i on)  Qual i t y 
Cer t i f i cat i on Pr ogr am Cat egor y I I I ,  Maj or  St eel  
Br i dges wi t h Fr act ur e Cr i t i cal  Rat i ng,  or  an 
equi val ent  pr ogr am accept ed by t he engi neer " .  
However ,  AI SC has devel oped a new f abr i cat or  
cer t i f i cat i on speci f i cal l y f or  Hydr aul i c St eel  
St r uct ur es i n 2017 t hat  can be used al ong wi t h ABR,  
CBR or  I BR cer t i f i cat i on f or  al l  pr oj ect s.

I n or der  t o per f or m f r act ur e cr i t i cal  wel di ng i n 
accor dance wi t h AWS D1. 5 t he Cont r act or  must  be 
cer t i f i ed t o t hi s l evel .   Do not  wave t hi s 
requirement.

The Cont r act i ng Of f i cer  may wi sh t o addr ess t he 
val ue of  t hi s wor k i n compar i son t o t he number  of  
f abr i cat or s avai l abl e t o per f or m t hi s wor k,  of t en 
suggest i ng t hat  t he f abr i cat i on of  a smal l  bul khead 
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shoul d be set  asi de f or  a smal l  Cont r act or .   Usi ng 
AI SC cer t i f i ed f abr i cat or s ensur es t hat  t he 
r equi r ement s of  AWS D1. 5 and t hese speci f i cat i ons 
ar e not  new t o t he Cont r act or .

The AI SC f abr i cat or  may or  may not  possess a pai nt  
f aci l i t y  and may sub cont r act  t hi s wor k.   The pai nt  
speci f i cat i on shoul d be amended t o r equi r e t he pai nt  
appl i cat or  t o ei t her  posses an AI SC sophi st i cat ed 
pai nt  syst em endor sement  or  be a cer t i f i ed 
cont r act or  i n accor dance wi t h SSPC as possessi ng 
ei t her  a QP 1 Cer t i f i cat i on ( Fi el d Appl i cat i on t o 
Compl ex I ndust r i al  and Mar i ne St r uct ur es)  or  QP 3 
Cer t i f i cat i on Pr ogr am ( Shop Pai nt i ng Cer t i f i cat i on 
Program).

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

The fabricating plant and fabricator must be certified under the AISC 
(American Institute of Steel Construction) Quality Certification Program, 
and must be designated an AISC Certified Plant, Category CBR: Major Bridge 
Fabrication, IBR: Certified Bridge Fabricator - Intermediate, ABR: 
Certified Bridge Fabricator - Advanced or HYD: Certified Metal Hydraulic 
Fabricator with a fracture critical endorsement (FCE) at time of bid and 
for the duration of the contract. The fabricator or fabrication plant must 
possess five 5 years documented experience on projects of similar scope.  
Similar scope means projects of similar size and similar amounts of 
welding and detail types.  Submit copies of the AISC certificate 
indicating that the fabrication plant meets the specified structural 
steelwork category and documented experience.  The [insert items excluded 
from this requirement, such as wire rope slings, rubber seals etc.] are 
excluded from the AISC fabricator certification requirements.

1.4.4   Testing by the Government

Material component parts may be subjected to any form of nondestructive 
testing, as directed by the Contracting Officer.  This may include any 
test that will thoroughly investigate the part in question.  The cost of 
such investigation will be borne by the Government.  Replace and retest 
all defects that are cause for rejection and rejected materials or parts 
at the Contractor's expense.  The government reserves the right to perform 
quality assurance at any point during fabrication.

1.4.5   Shop Drawings

Prepare all shop drawings in accordance with AISC 303 , AISC 326 , AISC 360 , 
and AISC 325 .  Return elements of fabricated items inadvertently omitted 
on contract drawings to the Engineer of Record for detailing unless they 
are to be detailed by the fabricator and so indicated on the shop 
drawings.  Cloud any and all details developed by the fabricator on the 
shop drawings for separate approval by the Engineer of Record.  Any items 
designed by the Contractor must be prepared and sealed by a Registered 
Professional Engineer.  All splices must be approved bythe Engineer of 
Record. Make all splices with complete joint penetration groove 
welds.Identify all field welds on the shop drawings.  Provide a unique 
identifier to permit tracking on the weld tracking log for each weld, both 
shop and field welds.  Prior to performing any fabrication of the HSS 
structures listed in paragraph System Description above, submit complete, 
detailed shop drawings for approval.  Show complete details of materials, 
tolerances, connections, and proposed welding sequences on the shop 
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drawings.  Include catalog cuts, templates, fabrication and assembly 
details, and type, grade, and class of materials, as appropriate in the 
shop drawings.  Identify all FCM, including attachments that meet the FCM 
definition, on the shop drawings as well as all temporary and tack welds.  
Identify each member following the numbering scheme shown on the 
drawings.  Provide a table containing a list of all members and a 
reference to each material certificate and test report that applies to 
that member.  Identify weld procedures and NDE required for each weld on 
shop drawings.  Cloud any and all splices in the shop drawings for 
engineer approval.

1.4.6   Erection Drawings

Submit erection drawings showing complete information necessary for the 
erection of each component part of the HSS. Include the following:

a.  Dimensions for alignment and elevations of each member.
b.  Location of members and attachments by match-marking of piece numbers.
c.  Type and location of each field connection.
d.  Detail of each field connection or typical connection.
e.  Anchor bolts and setting plans.

1.5   DELIVERY, STORAGE, AND HANDLING

Notify the Contracting Officer at least 28 days in advance of delivery of 
the structures.  Shipping of the structures are at the Contractor's 
expense.  Deliver all structures to the [ insert delivery address].  
Coordinate all deliveries through the [ District Name] District Contracting 
Officer.  Arrange the structures on the delivery vehicles such that no 
damage occurs during shipping.  Direct all sling lifting lugs up.  Submit 
a Delivery/Shipping Plan  showing orientation and locations of structures 
on the delivery vehicles prior to shipment for Government approval.  
Submit drawings providing descriptions of methods of delivering the 
completed structural units, including details for support during shipment 
to prevent distortion or other damages, and orientation and location of 
the structure on transport equipment. Protect structural steel members and 
packaged materials from corrosion and deterioration. Store material in a 
dry area. Support materials stored outdoors above ground surfaces on wood 
runners and protect with acceptable effective and durable covers.

1.6   FIELD MEASUREMENTS

Consider all field conditions that affect the details and tolerances of 
the HSS.  Contractor is responsible for accuracy and layout of work and 
must make necessary field measurements prior to preparation of shop 
drawings for the HSS.

PART 2   PRODUCTS

2.1   FABRICATION

2.1.1   Structural Fabrication

Material must be straight before being laid off or worked.  Perform 
straightening by methods that will not impair the metal.  Material will be 
rejected for sharp kinks or bends.  Material with welds will not be 
accepted except where welding is definitely specified, indicated or 
otherwise approved.  Use approved dies, press brakes or bending rolls to 
make bends.  Take precautions to avoid overheating the metal where heating 
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is required and allow it to cool in a manner that will not impair the 
original properties of the metal.  Obtain approval prior to flame cutting 
material, other than structural steel, indicated on detail drawings.  
Accurately shear material and neatly finish all portions of the work.  
Provide square and true corners unless otherwise shown.  Fillet re-entrant 
cuts to a minimum radius of  25 mm  1 inch  in accordance with AWS D1.5M/D1.5  
Workmanship Clause unless otherwise indicated or approved.  Provide 
finished members free of twists, bends and open joints.

2.1.1.1   Dimensional Tolerances for Structural Work

a.  Measure dimensions by an approved measuring system.  Submit the 
measuring system for approval with the work plan (i.e. calibrated 
steel tape of approximately the same temperature as the material being 
measured).  The overall dimensions of an assembled structural unit 
must be within the tolerances indicated on the drawings or as 
specified for the item of work.  Where tolerances are not specified in 
other sections of these specifications or shown, a variation of  0.8 mm  
1/32 inch  is permissible in the overall length of component members 
with both ends milled and component members without milled ends must 
not deviate from the dimensions shown by not more than  1.6 mm  1/16 inch
 for members  9 m  30 feet  or less in length and by not more than  3 mm  
1/8 inch  for members over  9 m  30 feet  in length.

b.  Structure dimensions indicated are based on a structure temperature of  
20 degrees C  70 degrees F .  Perform dimensional adjustments to 
compensate for actual temperature variations during construction.

2.1.1.2   Structural Steel Fabrication

Structural steel may be cut by mechanically guided or hand-guided torches, 
provided an accurate profile with a surface that is smooth and free from 
cracks and notches is obtained.  Prepare surfaces and edges in accordance 
with AWS D1.5M/D1.5 , Workmanship Clause.  Hand-guided cuts must be 
chipped, ground or machined to sound metal.

2.1.2   Assembly

Submit Assembly Drawings indicating the sequence of fabrication and 
assembly and provide details for connecting the adjoining fabricated 
components in the shop.  Identify assembly details in the required order 
of assembly and details of witness points as described in these 
specifications.

2.1.3   Materials Disposition Record

Submit three copies of all purchase and mill orders, shop orders for 
materials and work orders, including all new orders placed by Contractors 
and old orders extended for each supplier.  Furnish, at the time of 
submittal of shop drawings, a list designating the material to be used for 
each item.  Where mill tests are required, purchase orders must contain 
the test site address and the name of the testing agency.  Furnish a 
shipping bill or memorandum of each shipment of finished pieces or members 
to the project site, giving the designation mark and weight of each piece, 
the number of pieces, the total weight, and if shipped by rail in carload 
lots, the car initial and number.  Submit material records before the 
beginning of fabrication.  Additional requirements for this submittal are 
listed below.

SECTION 05 59 20  Page 18



2.1.4   Welded Connections

**************************************************************************
NOTE:   The pr ovi s i ons out l i ned i n t hi s gui de 
speci f i cat i on gover n t he const r uct i on of  NEW HSS 
usi ng appr opr i at el y gr aded ASTM A709 st eel  wi t h 
r equi r ed t oughness and wel d pr ovi s i ons.   The wel di ng 
r equi r ement s speci f i ed may not  be ar bi t r ar i l y  
appl i ed t o ol der  st eel s or  st eel s not  meet i ng 
t oughness r equi r ement s ( ASTM A36,  ASTM A572,  ASTM 
992 et c. )   Use caut i on when appr ovi ng al t er nat e base 
met al s f or  use wi t h AWS D1. 5.   Al t er nat e base met al s 
wi l l  r equi r e addi t i onal  wel d pr ocesses and t est i ng 
f or  each basemet al  and wel d met al  combi nat i on.   For  
each al t er nat e base met al  speci f i ed,  t he f ol l owi ng 
r equi r ement s must  be added t o t hi s speci f i cat i on:
   1.   Char py Test i ng i n accor dance wi t h ASTM A709 
Tabl e 11 f or  t he t emper at ur e zone wher e t he 
st r uct ur e wi l l  be used.
   2.   Base met al  scanni ng f or  def ect s i n accor dance 
wi t h ASTM A578.
   3.   Pr ohi bi t i on of  base met al  r epai r s as 
speci f i ed i n par agr aph 6. 8 of  ASTM A709.
   4.   Handl i ng r equi r ement s t o pr event  damage
   5.   Pr event i on of  base met al  r epai r s per f or med by 
t he mi l l .   Fr act ur e cr i t i cal  member s pr oduced i n 
accor dance wi t h ASTM A709 ar e pr ohi bi t ed f r om havi ng 
base met al  r epai r s per f or med by t he mi l l  as 
descr i bed i n AWS D1. 5 i n or der  t o ensur e t hat  
r epai r s meet  t oughness r equi r ement s.   Al l  al t er nat e 
base met al s speci f i ed must  al so be pr ohi bi t ed f r om 
base met al  r epai r s per f or med by t he mi l l  and must  be 
cer t i f i ed as bei ng f r ee f r om r epai r s.
   6.   Tr acki ng and l abel i ng r equi r ement s i n 
accor dance wi t h ASTM A709 t o ensur e component s 
suppl i ed as t ensi on el ement s meet i ng t oughness 
r equi r ement s ar e i dent i f i ed and l abel ed f or  qual i t y 
cont r ol  t r acki ng pur poses.
   7.   A PQR and WPS f or  each appr oved al t er nat e 
base met al  and base met al  combi nat i ons.   Each 
conf i gur at i on of  combi ned mat er i al  such as A709 
pl at e spl i ced t o A572 Gr ade 50 pl at e must  have a 
uni que PQR and WPS gener at ed whi ch shows t hat  t he 
compl et ed wel d meet s t oughness r equi r ement s.

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

2.1.4.1   Welding Procedure

a.  Perform welding in accordance with the applicable provisions of 
AWS D1.5M/D1.5 .  Prior to the start of production welding, submit a 
complete schedule of welding procedures for a typical structure that 
conforms to the requirements specified in the provisions of 
AWS D1.5M/D1.5 .  Provide detailed procedure specifications and tables 
or diagrams showing the procedures to be used for each required joint 
in the schedule.

b.  Submit a Welding Procedure Specification (WPS) for each weld to be 
made.  Submit Welding Procedure Specifications and Procedure 
Qualification Records (PQR) for approval before fabrication is 
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commenced.  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.  Submit 
the WPS and PQR with the shop drawings.  Prepare and qualify each WPS 
in accordance with the applicable provisions of AWS D1.5M/D1.5 .  Show 
types and locations of welds designated or specified to receive 
nondestructive examination and identify the weld as FCM when 
applicable in the welding procedure.  A WPS is always required, even 
if the procedure is considered prequalified in accordance with 
AWS D1.5M/D1.5 .  Clearly identify each procedure as being either 
prequalified or qualified by tests.  If a PQR is developed, a 
representative of the Government must witness the test plate welding 
and the specimen testing.  Approval of any procedure, however, will 
not relieve the Contractor of the responsibility for producing a 
finished structure meeting all requirements of these specifications.  
Make copies of the WPS available for reference to the welders, welding 
operators and tack welders.  An AWS CWI meeting the specified 
qualifications or welding engineer must approve all WPS's and PQR's.

2.1.4.2   Welder Performance Qualification of Welders and Welding Operators

Qualify and requalify welding operators, welders, and tack welders if 
necessary for the particular type of work to be done.  Perform 
qualification in accordance with AWS D1.5M/D1.5 .  Before assigning any 
welder, welding operator, or tacker to work under this contract, submit 
the names and certification that each individual is qualified as 
specified.  State the type of welding and positions for which the welder, 
welding operator, or tacker is qualified, the code and procedure under 
which the individual is qualified, and the date qualified on the 
certification.  The company employing the welder must certify by signature 
that the welder has passed all code required testing and meets the 
requirements for certification.  Submit copies of the Performance 
Qualification records  for approval before fabrication is commenced.  The 
welder and welding operators may have to repeat the qualifying tests when, 
in the opinion of the Contracting Officer, the work indicates a reasonable 
doubt as to proficiency.  In such cases, the welder must be recertified, 
as above, after successfully passing the retest; otherwise, he/she must be 
disqualified until successfully passing a retest.  The period of 
effectiveness for all welder and welding operator performance 
qualifications must be in accordance with AWS D1.5M/D1.5 .  All welders 
performing the work must keep the certification current for the duration 
of the contract.  All expenses are borne by the Contractor in connection 
with qualification and requalification.

2.1.4.3   Welding Process

Perform welding of structural steel in accordance with applicable 
provisions of AWS D1.5M/D1.5   by an electric arc welding process using a 
method which excludes the atmosphere from the molten metal for all welds.  
Minimize residual stresses, distortion and shrinkage during welding.

2.1.4.4   Welding Technique

**************************************************************************
NOTE:   AWS D1. 5 Cl ause 12 al l ows el ect r odes wi t h an 
" - R"  desi gnat i on t o r emai n exposed t o t he at mospher e 
f or  up t o 9 hour s.   Once r edr i ed,  t he exposur e t i me 
r ever t s t o t abl e 4. 7.   El ect r odes ar e st i l l  onl y 
al l owed t o r edr y once accor di ng t o AWS D1. 5,  Cl ause 
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FCAW wi r e st or age r equi r ement s ar e s i mi l ar  t o l ow 
hydr ogen SMAW el ect r odes.   Requi r ement s f or  st or age 
ar e f ound i n AWS D1. 5 Cl ause 12  Dur at i on of  
exposur e t i mes ar e def i ned and al l  wi r e exposed f or  
24 hour s i s not  t o be used f or  f r act ur e cr i t i cal  
welding.

The SMAW el ect r odes i ndi cat ed i n Cl ause 12 ar e t he 
ONLY pr ocedur es pr equal i f i ed i n AWS D1. 5 Cl ause 12 
f or  f r act ur e cr i t i cal  wel di ng.   Ref er ence Cl ause 12 
f or  whi ch el ect r odes ar e pr equal i f i ed.

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

2.1.4.4.1   Filler Metal

The electrode, electrode-flux combination and grade of weld metal must 
conform to the appropriate AWS specification for the base metal and 
welding process being used or must be as shown where a specific choice of 
AWS specification allowable is required.  Follow the requirements of 
AWS D1.5M/D1.5  for matching filler metal.  Include the AWS designation of 
the electrodes to be used in the schedule of welding procedures.  Use only 
low hydrogen electrodes for manual shielded metal-arc welding regardless 
of the thickness of the steel.  Maintain low moisture of low hydrogen 
electrodes using a controlled temperature storage oven at the job site as 
prescribed by AWS D1.5M/D1.5 , AASHTO/AWS Fracture Control Plan (FCP) for 
Nonredundant Members Clause.  Power controlled temperature storage ovens 
at all times.  Subject FCAW filler metal to the storage and handling 
requirements defined in AWS D1.5M/D1.5  AASHTO/AWS Fracture Control Plan 
(FCP) for Nonredundant Members Clause.  Do not combine filler metals and 
processes in the same joint or weld.

2.1.4.4.2   Preheat and Interpass Temperature

Perform preheating as required by the applicable provisions of 
AWS D1.5M/D1.5  for all welds except that the temperature of the base metal 
must be at least  20 degrees C  70 degrees F .  Preheat fracture critical 
welds in accordance with M 270M/M 270 (A709/A709M) Gr. 250 (36), 345 (50), 
345S (50S) Minimum Preheat and Interpass Temperatures Table and the 
PQR/WPS.  Slowly and uniformly heat the weldments that are required to be 
preheated by approved means to the prescribed temperature, hold at that 
temperature until the welding is completed, and then permit the weldments 
to cool slowly as required and in accordance with the approved WPS in 
order to prevent cracking or distortion.

2.1.4.5   Workmanship

**************************************************************************
NOTE:   AWS D1. 5/ D1. 5M,  Cl ause 3. 13. 3 i ndi cat es t hat  
backi ng bar s par al l el  t o st r ess or  not  subj ect ed t o 
st r ess need not  be r emoved unl ess speci f i ed on t he 
cont r act  dr awi ngs.   The gui de spec shoul d r equi r e 
backi ng bar s t o be r emoved i n or der  t o f aci l i t at e 
i nspect i on accor di ng t o ER- 1110- 2- 8157.

AWS D1. 5 Cl ause 12 al l ows E7018M and E7018- R 
el ect r odes t o be used f or  t ack wel di ng wi t hout  
pr eheat .   Thi s shoul d be pr ohi bi t ed t o avoi d concer n 
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about  t ack wel ds or  t empor ar y wel ds or  wel ds of  
anci l l ar y i t ems on f r act ur e cr i t i cal  member s.   Low 
moi st ur e el ect r odes ar e accept abl e by t he code i n 
t hi s i nst ance because t hey ar e l ess l i kel y t o 
pr oduce hydr ogen cr acki ng i n t he HAZ.   AWS D1. 5 
r equi r es t hat  al l  t ack wel ds be r emel t ed and 
i ncor por at ed i nt o t he f i nal  wel d.   I n or der  t o 
ensur e t hat  t he t ack wel ds ar e i ncor por at ed and 
pr oper l y r emel t ed t he maxi mum si ze and mi ni mum 
l engt h ar e speci f i ed t o ensur e t hat  smal l  t ack wel ds 
wi t hout  pr eheat  ar e not  per mi t t ed.

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

Perform welding in accordance with AWS D1.5M/D1.5 , Workmanship Clause for 
all welds and other applicable requirements of these specifications.

2.1.4.5.1   Preparation of Base Metal

Prior to welding, inspect surfaces to be welded to assure compliance with 
the applicable Clauses of AWS D1.5M/D1.5 .

2.1.4.5.2   Tack and Temporary Welds

Make tack and temporary welds required for fabrication and erection in 
accordance with AWS D1.5M/D1.5  under the controlled conditions prescribed 
herein for permanent work.  Tack welds that are to be incorporated into 
the permanent work are subject to the same quality requirements as the 
permanent welds.  Clean and fuse such tack welds thoroughly with the 
permanent welds.  Multiple-pass tack welds must have cascaded ends.  
Remove defective tack welds before permanent welding.  Make all welds 
using low-hydrogen welding electrodes and with welders qualified for 
permanent work as specified elsewhere in these specifications.  Preheat as 
required by AWS D1.5M/D1.5  for permanent tack welds except that the 
minimum temperature must be  20 degrees C  70 degrees F  in any case, 
regardless of electrode used.  All tack welds which will be incorporated 
into the final weldment must be a maximum of  3 mm  1/8 inch  with a minimum 
length of  25 mm  1 inch  long spaced at a maximum of  150 mm  6 inch  on 
center.  In making temporary welds, arc strikes must not be struck in 
other than the weld joints.  Remove each temporary weld as required by 
AWS D1.5M/D1.5 , Workmanship Clause.  Grind out and fill all arc strikes 
struck outside the weld zone, and inspect in accordance with AWS D1.5M/D1.5 .

2.1.4.5.3   Weld Access Holes

Provide weld access hole as shown on contract drawings.  Show all required 
weld access holes on shop drawings..  Notify the Contracting Officer for 
the approval of weld access hole additions if the oversite of intersecting 
out-of-plane welds is encountered.  Payment for the addition of weld 
access holes not shown on contract drawings or shop drawings  will be the 
Contractor's responsibility.

2.1.4.5.4   Weld Backing Removal

Unless otherwise indicated, remove all steel weld backing material from 
welded joints prior to testing.

2.1.5   Bolted Connections

**************************************************************************
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NOTE:   Use of  Gr ade A490M A490 bol t s r equi r es t he 
f ol l owi ng t ensi on val ues:

16 mm 5/ 8 i nch 114 kN 24 ki ps

20 mm 3/ 4 i nch 179 kN 35 ki ps

22 mm 7/ 8 i nch 221 kN 49 ki ps

24 mm 1 i nch 257 kN 64 ki ps

27 mm 1- 1/ 8 i nch 334 kN 80 ki ps

30 mm 1- 1/ 4 i nch 408 kN 102 ki ps

36 mm 1- 3/ 8 i nch 595 kN 121 ki ps

1- 1/ 2 i nch 148 ki ps

The f ol l owi ng i nf or mat i on i s r equi r ed f or  Sl i p 
Cr i t i cal  Connect i ons.   Sl i p cr i t i cal  connect i ons may 
exi st  i n gat e spl i ces,  l i f t i ng eyes,  doggi ng 
br acket s et c.   These connect i ons MUST be def i ned as 
s l i p cr i t i cal  on t he dr awi ngs pr i or  t o addi ng t hese 
pr ovi s i ons t o t he speci f i cat i ons.

Bolts:
a.  Pr oof  l oad t est s ( ASTM F606 Met hod 1)  ar e 
r equi r ed.   Mi ni mum f r equency of  t est s i s as 
speci f i ed i n ASTM F3125/ F3125M.

b.  Wedge t est s on f ul l  s i ze bol t s ( ASTM F606 
par agr aph 3. 5)  ar e r equi r ed.   Mi ni mum f r equency of  
t est s i s as speci f i ed i n ASTM F3125/ F3125M.

Nut s:   Pr oof  l oad t est s ( ASTM F606 par agr aph 4. 2)  
ar e r equi r ed.   Mi ni mum f r equency of  t est s i s as 
speci f i ed i n ASTM A563,  par agr aph 9. 3.

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

Install all high strength connections to a tension not less than that 
given below for ASTM F3125/F3125M  Grade A325M A325 Bolts.  Use turn-of-nut 
method, direct tension indicator, calibrated wrench, or alternative design 
bolt methods for tightening.  The installation and verification of all 
bolted assemblies must follow the requirements of RCSC A348..

16 mm5/8 inch 91 kN 19 kips

20 mm3/4 inch 142 kN 28 kips

22 mm7/8 inch 176 kN 39 kips

24 mm1 inch 205 kN 51 kips
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27 mm1-1/8 inch 267 kN 56 kips

30 mm1-1/4 inch 326 kN 81 kips

36 mm1-3/8 inch 475 kN 97 kips

1-1/2 inch 118 kips

Tighten all other connections to the snug-tight condition.  The snug-tight 
condition is defined as the tightness attained by either a few impacts of 
an impact wrench or the full effort of a worker with an ordinary spud 
wrench that brings the plies into firm contact.  Perform snugging in a 
systematic manner starting at the most rigid part of the joint and working 
to the outside of the connection or the free edges.  Install all bolts in 
a connection to a snug tight condition prior to pretensioning.  Perform 
pretensioning in the same order as snug-tightening.

2.1.5.1   Bolts, Nuts, and Washers

Provide bolts, nuts and washers of the type specified or indicated.  Use 
ASTM A563 nuts with high strength bolts.  Equip all nuts with washers.  
Where the use of high strength bolts is specified or indicated the 
materials, workmanship and installation must conform to the applicable 
provisions of ASTM F3125/F3125M  and RCSC Specifications for Structural 
Joints using Grade  A325M  A325  or Grade  A490M  A490  Bolts.  Use 
ASTM F436/F436M  washers with high strength bolts.

2.1.5.2   Bolt Holes
**************************************************************************

NOTE:   AWS D1. 5 Cl ause 3. 7. 7 al l ows mi sdr i l l ed bol t  
hol es t o be f i l l ed ei t her  by wel di ng or  by 
i nst al l at i on of  a bol t  or  may be l ef t  open.   Thi s 
pr ovi s i on needs t o be addr essed i n t he gui de 
speci f i cat i on t o pr event  hol es i n hydr aul i c 
st r uct ur es.   I n addi t i on,  AWS D1. 5 C- 2. 3. 3 suggest s 
t hat  pl ug and sl ot  wel ds shoul d onl y be used f or  t he 
t r ansf er  of  shear  f or ces due t o t he hi gh r i sk of  
di scont i nui t i es i n t hese wel ds.   Ref er ence t he 
di scussi on above al l owi ng t he f i l l i ng of  mi sal i gned 
hol es wi t h ei t her  a bol t  or  t o be f i l l ed wi t h wel d 
met al .   A mi sal i gned over l apped j oi nt  wi t h a s i ngl e 
bol t  hol e i n i t  woul d cr eat e a pl ug wel d i n t hi s 
location.

AWS D1. 5 Cl ause 2. 9. 7 r equi r es t hat  pl ug wel ds i n 
material  16 mm ( 5/ 8 i nch)  and gr eat er  onl y need t o 
be wel ded t o 1/ 2 t he t hi ckness of  t he mat er i al  but  
not  l ess t han 16 mm ( 5/ 8 i nch) .   I f  Pl ug wel ds ar e 
bei ng used f or  any r eason,  consi der  whet her  t hey 
need t o be f ul l y f i l l ed ( such as when used as t r ack 
pl at es or  gui des)  and pr ecl ude t he Cl ause 2. 9. 7 
pr ovi s i ons f r om appl y i ng.

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

Accurately locate bolt holes so that they are smooth, perpendicular to the 
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member and cylindrical.

a. Drill or subdrill and ream holes for regular bolts in the shop not more 
than  2mm 1/16 inch  larger than the diameter of the bolt.

b. Match-ream or drill holes for high strength fitted bolts.  Remove burrs 
resulting from reaming.  The threads of bolts must be excluded from 
the shear plane.  Provide the body diameter of holes and bolts with 
the tolerances specified on the drawings.

c.  The provisions of AWS D1.5M/D1.5  Workmanship Clause allowing 
misdrilled holes do not apply.  Repair all misdrilled holes as 
directed by the Engineer.  Submit repair of mislocated or misdrilled 
holes  to the  Government for approval.

2.1.5.3   Rotational Capacity Tests

The manufacturer or distributor must perform rotational-capacity tests in 
accordance with ASTM F3125/F3125M  on all black or galvanized (after 
galvanizing) bolt, nut, and washer assemblies prior to shipping.  The 
Contractor is responsible for assuring the rotational-capacity testing is 
performed by either the manufacturer or distributor prior to shipping.  
Submit Manufacturer Certified Test Reports  and Distributor Certified Test 
Reports .

2.1.6   Miscellaneous Provisions

2.1.6.1   Weldments

Portions of the structure include thick weldments where locked in thermal 
stresses may make final dimensions unstable.  Sequence the work and 
perform post weld heat treatment in accordance with the qualified WPS such 
that final machining achieves stable specified dimensions and tolerances.

2.1.6.2   Drain Holes

Locate drain holes as shown on the drawings, unless otherwise noted.  
Drill drain holes.  Flame cutting of holes will not be permitted.

2.1.6.3   Seal Welds

Seal welds are required to maintain water tightness.  Show and make all 
seal welds as indicated on the shop drawings.  Make seal welds, when 
called for on the drawings, the minimum size fillet weld as required in 
AWS D1.5M/D1.5 .  In addition, seal welds may require weld wrapping around 
reentrant corners that is specifically prohibited in AWS D1.5M/D1.5 .  All 
seal welds on fracture critical members are subject to the minimum preheat 
requirements of AWS D1.5M/D1.5  Clause 12 as applicable.  Subject all seal 
welds to the same testing requirements required for a fillet weld made to 
any fracture critical member according to AWS D1.5M/D1.5  AASHTO/AWS 
Fracture Control Plan (FCP) for Nonredundant Members Clause.

2.1.7   Shop Assembly

Perform fabrication and assembly in an indoor, climate controlled shop.  
Closely check each item to ensure that all necessary clearances have been 
provided and that binding does not occur in any moving part.  All shop 
testing for assembly must be witnessed by the Government Representative.  
Immediately remedy disclosed errors or defects without cost to the 

SECTION 05 59 20  Page 25



Government.

2.1.8   Seals

**************************************************************************
NOTE:   Def i ne seal  r equi r ement s i n t he f ol l owi ng 
par agr aph r ecogni z i ng t hat  seal  bar s and keeper  bar s 
wel ded t o f r act ur e cr i t i cal  member s ar e f r act ur e 
cr i t i cal  wel ds.

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

Provide each [structure] [_____] with bulb seals, rubber bearing blocks, 
and bearing seals as indicated.  Compound bulb seals, rubber bearing 
blocks, and bearing seals of ethylene propylene dimonomer (EPDM) or 
neoprene (CR) conforming to ASTM D2240, ASTM D412, ASTM D573, ASTM D471, 
ASTM D1149, ASTM D395, ASTM D624 and ASTM D1630.  Provide the surfaces of 
finished splices that are smooth and free of irregularities.  Match-drill 
bolt holes in the rubber seals with the seal support and clamping bars, as 
applicable; to insure proper fit and spacing between holes of the 
completed seal assembly.  Match finish seal support and clamping bars to 
conform to the configurations shown on the drawings.  Install the seals 
and blocks after painting has been completed.

2.2   CERTIFIED TEST REPORTS

Submit reports of tests, inspections, and verifications of all materials 
used under this contract approved by the Government before incorporation 
into the structure.

2.2.1   General

Have required material tests and analyses performed at the Contractor's 
expense, to demonstrate that materials are in conformity with the 
specifications.  Tests, inspections, and verifications must conform to the 
requirements of the particular sections of these specifications for the 
respective items of work unless otherwise specified or authorized.  
Conduct tests in the presence of the Contracting Officer.  Furnish 
specimens and samples for additional independent tests and analyses upon 
request by the Contracting Officer.

2.2.2   Nondestructive Testing

When doubt exists as to the soundness of any material part, such part may 
be subjected to any form of nondestructive testing determined by the 
Contracting Officer.    The cost of such investigation will be borne by 
the Government.  Any defects will be cause for rejection and rejected 
parts must be replaced and retested by the same test method that located 
the defect at the Contractor's expense.

2.2.3   Inspection of Structural Steel Welding

Maintain an approved inspection system and perform required inspections.  
Inspect welding to determine conformance with the requirements of 
AWS D1.5M/D1.5  and the approved welding procedures and provisions stated 
in other sections of these specifications.  Clean and carefully visually 
examine all completed welds for insufficient leg sizes, cracks, 
undercutting, overlap, excessive convexity or reinforcement and other 
surface defects to ensure compliance with the requirements of 
AWS D1.5M/D1.5 , Inspection Clause and the additional requirements of 
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AASHTO/AWS Fracture Control Plan (FCP) for Nonredundant Members Clause for 
the Fracture Control Plan.  In addition, the Government may choose to hire 
a third party inspector to perform verification of this work.  The 
Government's third party inspection will occur at various times throughout 
the duration of fabrication.  The Contractor will be advised that third 
party inspection must be coordinated with the Contracting Officer, and the 
Contractor for all verification inspections selected by the Government.

2.2.3.1   Visual Examination

Prior to any welding, a certified weld inspector (CWI) supplied by the 
Contractor must visually inspect and document on the weld tracking log the 
preparation of material for welding at each weld or joint in order to 
assure compliance with AWS D1.5M/D1.5  and approved WPS.  The CWI must also 
perform visual inspection on all completed welds throughout the welding 
process to assure compliance with AWS D1.5M/D1.5  and approved WPS.  Clean 
all completed welds free of oxide, flux, scale, paint spatter, or other 
foreign matter before inspection.  Document all non-destructive testing on 
the weld tracking log.

2.2.3.2   Nondestructive Examination

Perform the nondestructive examination of welds as specified or described 
on the drawings or as listed in the following paragraphs.  Document all 
non-destructive testing on the weld tracking log.

2.2.3.2.1   Testing Agency

Perform the nondestructive examination of welds and the evaluation of 
examination tests as to the acceptability of the welds by a testing agency 
adequately equipped and competent to perform such services or by the 
Contractor using suitable equipment and qualified personnel.  In either 
case written approval of the examination procedures is required and the 
examination tests must be made in the presence of the Contracting 
Officer.  The evaluation of examination tests are subject to the approval 
of, and all records become the property of, the Government.  Qualify and 
certify Certified Weld Inspectors (CWI) in accordance with the provisions 
of AWS QC1 and the CWI must be familiar with AWS D1.5M/D1.5  fracture 
critical member inspection as required in AWS D1.5M/D1.5  AASHTO/AWS 
Fracture Control Plan (FCP) for Nonredundant Members Clause.  The 
laboratory and all personnel performing nondestructive testing must be 
qualified as specified.  Only individuals qualified for NDT Level II  or 
Level III may perform nondestructive testing.  The Level III NDT inspector 
who supervises all NDT must possess a currently valid American Society for 
Nondestructive Testing (ASNT) Level III certificate for each of the 
processes for which they are qualified.  Include copies of the NDT 
inspector certification s, including the ASNT certificate of Level III NDT 
Technician that certified the Level II Technicians in the submittals.

2.2.3.2.2   Examination Procedure and Extent

Perform all nondestructive testing in accordance with AWS D1.5M/D1.5 , 
Inspection Clause or AASHTO/AWS Fracture Control Plan (FCP) for 
Nonredundant Members Clause, as applicable.  Perform testing as defined in 
the following paragraph.

2.2.3.2.3   Acceptability of Welds

Welds will be unacceptable if shown to have defects prohibited by 
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AWS D1.5M/D1.5 .

2.2.3.2.4   Examination Procedures

Perform examination procedures to the following requirements:

**************************************************************************
NOTE:   Li st  her e t he t ype,  l ocat i on and ext ent  of  
wel ds t o be subj ect  t o nondest r uct i ve exami nat i on.   
The wel ds so l i s t ed shoul d al so be shown usi ng t he 
appr opr i at e desi gnat i on of  AWS A2. 4 " St andar d 
Symbol s f or  Wel di ng,  Br azi ng and Nondest r uct i ve 
Examination".

I f  a wel d i s t o be f ul l y t est ed as f r act ur e cr i t i cal  
i t  must  be l abel ed f r act ur e cr i t i cal  and i f  t est i ng 
on any ot her  cr i t i cal  wel ds i s needed,  desi gnat e t he 
wel d t est i ng by i t em,  bot h on t he dr awi ng and on t he 
speci f i cat i ons.   Whi l e t he st andar d speci f i cat i ons 
may r equi r e a per cent age of  wel ds t o be t est ed,  i f  
speci f i c  wel ds ar e t o be subj ect ed t o MT,  PT,  or  UT,  
ensur e t hat  t hese wel ds ar e speci f i ed on t he 
dr awi ngs.   Consi der  speci f y i ng t est  r equi r ement s i n 
t he t ai l  of  each wel d needi ng NDT on.

AWS D1. 5M/ D1. 5 Cl ause C- 2. 1. 5 i ndi cat es t hat  al l  
r equi r ement s f or  speci al  i nspect i ons not  cover ed by 
t hi s code need t o be speci f i ed i n t he cont r act  
document s.   Thi s ensur es t hat  r equi r ed i nspect i ons 
and t est s wi l l  be per f or med,  avoi di ng di sagr eement  
over  mi ni mum wel d qual i t y and addi t i onal  cost s as 
descr i bed i n D1. 5M/ D1. 5 Cl ause 6. 6. 5.   AWS D1. 5 
Cl ause 6. 6. 5 says t hat  i f  NDT ot her  t han or i gi nal l y 
speci f i ed i n t he cont r act  i s  r equest ed by t he 
Engi neer ,  t he Cont r act or  must  per f or m t he r equest ed 
i nspect i on.   The cost s wi l l  be negot i at ed by t he 
owner  and t he Cont r act or .   The cost  of  ext r a wor k 
wi l l  be t he r esponsi bi l i t y  of  t he owner ,  unl ess t he 
t est i ng r eveal s an at t empt  t o def r aud t he owner .   
Ensur e t hat  al l  t est i ng r equi r ement s ar e def i ned on 
t he dr awi ngs or  l i s t ed i n t hese speci f i cat i ons.   Do 
not  assume t hat  t est i ng r equi r ement s can be amended 
af t er  awar d wi t hout  i ncr eased cost .   I dent i f y i ng al l  
t est i ng r equi r ement s i s def i ned as t he 
r esponsi bi l i t y  of  t he Engi neer  as r ef er enced above.   
Speci f y i ng t est i ng accor di ng t o AWS D1. 5 wi t hout  
speci f i cal l y i dent i f y i ng what  t he Engi neer  want s 
t est ed wi l l  not  pr oduce a per manent  r ecor d of  t he 
st r uct ur e i n accor dance wi t h ER- 1110- 2- 8157.

Ul t r asoni c t est i ng shoul d be used f or  gr oove wel ds 
i n but t ,  t ee or  cor ner  j oi nt s.

Radi ogr aphi c or  ul t r asoni c t est i ng shoul d be used 
f or  gr oove wel ds i n but t  j oi nt s.

Bot h UT and RT shoul d be used f or  f r act ur e cr i t i cal  
t ensi on spl i ces.
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Magnet i c par t i c l e i nspect i on may be used f or  t he 
det ect i on of  cr acks and ot her  di scont i nui t i es at  or  
near  t he r oot  and f or  t he sur f ace passes and 
i nt er medi at e l ayer s not  exceedi ng 6 mm 1/ 4 i nch 
t hi ckness of  f er r ous mat er i al s.

Dye penet r ant  i nspect i on shoul d be used onl y f or  
det ect i on of  di scont i nui t i es t hat  ar e open t o t he 
sur f ace and f or  non f er r ous mat er i al .

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

2.2.3.2.4.1   Ultrasonic Testing (UT)

Perform ultrasonic testing of welds in accordance with the provisions of 
AWS D1.5M/D1.5 .    Make a record of each weld tested.  Variations in 
ultrasonic testing procedures, equipment, and acceptance standards not 
included in Clause 8 of AWS D1.5 may be used with the approval of the 
Engineer. Such variations include curved scanning surfaces, other 
thicknesses, weld geometries, transducer sizes, frequencies, couplant, 
painted surfaces, testing techniques, etc. Record all approved variations 
in the inspection records.Perform all UT in conformance with a ultrasonic 
written procedure which contains a minimum of the following
information regarding the UT method and examination techniques:

a. The types of weld joint configurations to be examined

b. Acceptance criteria for the types of weld joints to be examined.

c. Type of UT equipment (manufacturer, model number, serial number)

d. Type of transducer, including frequency, size, shape, angle and type of 
wedge.

e. Scanning surface preparation and couplant requirements

f. Type of calibration test block(s) with the appropriate reference 
reflectors

g. Method of calibration and calibration interval

h. Method for examining for laminations prior to weld evaluation.

i. Weld root index marking and other preliminary weld marking methods

j. Scanning pattern and sensitivity requirements

k. Methods for determining discontinuity location height, length and 
amplitude level

l. Method of verifying the accuracy of the completed examination. This 
verification may be by re-UT by others
(audits), other NDE methods, macroetch specimen, gouging or other 
visual techniques as may be approved by
the Engineer
.

m. Documentation requirements for examinations, including any 
verifications performed

SECTION 05 59 20  Page 29



n. Documentation retention requirements

2.2.3.2.4.2   Radiographic Testing (RT)

Perform, evaluate and report radiographic testing in accordance with the 
applicable requirements of AWS D1.5M/D1.5 .

2.2.3.2.4.3   Magnetic Particle Inspection (MT)

Perform magnetic particle inspection of welds in accordance with the 
provisions of ASTM E709 and AWS D1.5M/D1.5 , Inspection Clause and 
AASHTO/AWS Fracture Control Plan (FCP) for Nonredundant Members Clause 
where applicable.  Requirements of AWS D1.5M/D1.5  Inspection Clause do not 
apply to these specifications, such that secondary members are subject to 
MT sampling as required.  MT by the prod method is prohibited.

2.2.3.2.4.4   Dye Penetrant Inspection (PT)

Perform dye penetrant inspection(PT) of welds in accordance with the 
applicable provisions of ASTM E165/E165M .

2.2.4   Welds to be Subject to Nondestructive Examination

2.2.4.1   Structural Steel Non-Fracture Critical Members

Complete Joint Penetration Groove Welds.  Inspect welds in conformance 
with AWS D1.5M/D1.5 , Inspection Clause. Perform testing with a 
representative sample of welds and weld types from all welders and each of 
the processes each welder used.  Spread testing throughout the project.  
Test [100] [_____] percent of all Complete joint penetration groove welds 
on non-fracture critical members.

2.2.4.2   Structural Steel Non-Fracture Critical Member Fillet Welds and 
Partial Penetration Groove Welds

Randomly select a minimum of [50] [_____] percent of all fillet welds and 
partial penetration welds for examination by magnetic particle and or dye 
penetrant testing procedures described previously.  The random testing 
includes a representative sample of welds and weld types from all welders 
and each of the processes each welder used.  Spread the random testing 
throughout the project.  Develop and submit a schedule of random testing  
for approval prior to fabrication.

2.2.4.3   Structural Steel Fracture Critical Member Welds

Test all welds on FCM in accordance with AWS D1.5M/D1.5 , AASHTO/AWS 
Fracture Control Plan (FCP) for Nonredundant Members Clause.  Subject 100 
percent of all fracture critical complete joint penetration groove welds 
on fracture critical members to ultrasonic testing.  Inspect all fracture 
critical welds to the tension criteria of the AASHTO/AWS Fracture Control 
Plan (FCP) for Nonredundant Members Clause of AWS D1.5M/D1.5 .  Perform all 
testing of fracture critical welds to the tension acceptance criteria of 
Inspection Clause.  Inspect all partial joint penetration groove welds and 
fillet welds on fracture critical members with 100% MT in additional to 
visual inspection.  Remove weld backing from all fracture critical welds 
prior to all NDE unless the weld backing member is permanent.  The UT 
report for all groove welds must include non-rejectable indications with 
defect severity ratings within 5 db of being rejectable and must be fully 
recorded as to indication, rating, size, and location.  In accordance with 
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AWS D1.5M/D1.5  AASHTO/AWS Fracture Control Plan (FCP) for Nonredundant 
Members Clause, record all discontinuities found by UT.

2.2.5   Test Coupons

The Government reserves the right to require the Contractor to remove 
coupons from completed work when doubt as to soundness cannot be resolved 
by nondestructive examination.  Repair all replaced members with complete 
joint penetration groove welds.  Submit proposed repair work for approval 
before commencing work.  Develop a plan to reduce residual stress in all 
repaired weldments.  The expense for removing and testing coupons, 
xrepairing cut members and the nondestructive examination of repairs will 
be borne by the Government.  If the coupons fail testing, repair costs as 
well as sampling costs, will be borne by the Contractor.

2.2.6   Supplemental Examination

**************************************************************************
NOTE:   Consi der  addi ng Thi r d Par t y t est i ng i n t hi s 
sect i on i n l i eu of  " al l owi ng"  t he Gover nment  t o 
per f or m t est i ng at  our  di scr et i on.   Consi der  
st i pul at i ng t hat  Thi r d Par t y t est i ng,  ei t her  hi r ed 
by t he Cont r act or  or  hi r ed by t he Gover nment ,  wi l l  
be r equi r ed t o conf i r m i nspect i on f i ndi ngs.   Thi r d 
par t y i nspect i on can be used t o check addi t i onal  
wel ds when i ndi cat i ons ar e f ound or  t o conf i r m UT 
f i ndi ngs when quest i ons ar i se r egar di ng t he 
eval uat i on of  UT f i ndi ngs et c.   Consi der  i ncl udi ng 
bot h of  t hese r equi r ement s i n t hi s speci f i cat i on.   
The pr obl em wi t h t he st at ement  " t hi r d par t y"  i s 
def i ni ng t he i mpar t i al i t y  of  t hi s t est i ng agency.   
CENWP has had a r ecent  exper i ence wher e t he 
f abr i cat i on shop was ext r emel y busy so t hey hi r ed an 
out si de t est i ng agency as a subcont r act or  t o wor k i n 
t hei r  f abr i cat i on shop.   The f abr i cat or  t hen cl ai med 
t hat  t he t est i ng agency was bot h t he pr i mar y and 
t hi r d par t y t est i ng agency.   For  t hi s r eason,  i t  i s  
r ecommended t hat  each di st r i ct  hi r e an i ndependent  
t est i ng agency f or  a day t o conf i r m t he f i ndi ngs of  
t he f abr i cat or s i nspect or .   A t ypi cal  day of  UT 
i nspect i on cost s on t he or der  of  $1000.   Each 
di st r i ct  shoul d have a wor ki ng r el at i onshi p wi t h t he 
l ocal  t est i ng agency f r om HSS i nspect i ons.   Deci de 
ahead of  t i me how t o handl e i ndependent  eval uat i on 
of  t est i ng r esul t s.   Havi ng t he abi l i t y  t o hi r e a 
t est i ng agency ensur es t hat  t he f abr i cat or  i s awar e 
of  t he pot ent i al  t o have an out si de t est i ng f i r m on 
si t e and al l ows a neut r al  par t y t o eval uat e 
i nspect i on f i ndi ngs when a di sagr eement  ar i ses.   
These r equi r ement s f or  QA ar e di scussed above under  
wi t ness poi nt  but  do not  addr ess t he pot ent i al  f or  
br i ngi ng i n out si de assi st ance f or  conf l i c t  
r esol ut i on.   By br i ngi ng i n an i ndependent  t est i ng 
f i r m,  anonymi t y can be mai nt ai ned.

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

When the soundness of any weld is suspected of being deficient, due to 
faulty welding or stresses that might occur during shipment or erection, 
the Government reserves the right to perform nondestructive supplemental 
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examinations before final acceptance.  The cost of such inspection will be 
borne by the Government.  If welds are found to be defective, repair of 
the defective work and cost of the reinspection will be borne by the 
Contractor.

2.2.7   Structural Steel Welding Repairs

Defective welds in the structural steel should be defined as critical 
repairs or non-critical repairs and must be repaired in accordance with 
AWS D1.5M/D1.5 , Workmanship Clause for non-FCM and AASHTO/AWS Fracture 
Control Plan (FCP) for Nonredundant Members Clause for FCM.  Make separate 
submittals for Welding Repairs - Non-Fracture Critical Members  and Welding 
Repairs - Fracture Critical Members .  Submit welding repair plans for 
steel and for fracture critical welds, approved prior to making repairs.  
Address weld repairs within the weld as well as weld repairs for base 
metal defects in the welding repair plan.  All weld repairs to fracture 
critical members are considered critical welds in accordance with 
AWS D1.5M/D1.5  AASHTO/AWS Fracture Control Plan (FCP) for Nonredundant 
Members Clause and must be approved by the Contracting Officer.  Weld 
repairs to mill defects in the base metal, repair of cracks, or a revised 
design to compensate for deficiencies require approval from the 
Government.  The Contractor may prepare procedures and specifications for 
the repair of anticipated routine problems and submit them for approval 
before fabrication begins.  Critical weld repairs require a WPS specific 
to the weld repair.  Remove defective weld metal to sound metal by use of 
air carbon-arc gouging or by mechanical methods.  Oxygen gouging for 
purposes of weld repair is not permitted.  Thoroughly clean metal surfaces 
before welding.  Inadequate removal of welds that damages the base metal 
are subject to replacement of the base metal, or compensation for the 
deficiency in a manner approved by the Contracting Officer.  Retest 
repaired welds by the same methods used in the original inspection.  
Except for the repair of members cut to remove test coupons and found to 
have acceptable welds, costs of repairs and retesting are borne by the 
Contractor.

2.2.8   Control Dimensions

After fabrication of each structure, but prior to painting, record and 
submit on the "control dimensions" chart provided, the actual dimensions 
indicated on drawing [SXX].  Verify control dimensions prior to witness 
points defined under the schedule of witness points so that they may be 
verified during inspection and prior to either final assembly, painting, 
or installation of the structure.  Verify and document all control 
dimensions prior to shipping the structure.

PART 3   EXECUTION

3.1   INSTALLATION

3.1.1   Cleaning

Thouroughly clean all parts to be installed.  Remove packing compounds, 
rust, dirt, grit and other foreign matter.  Clean holes and grooves for 
lubrication.  Examine enclosed chambers or passages to make sure that they 
are free from damaging materials.  Where units or items are shipped as 
assemblies they will be inspected prior to installation.  Disassembly, 
cleaning and lubrication will not be required except where necessary to 
place the assembly in a clean and properly lubricated condition.  Do not 
use pipe wrenches, cold chisels or other tools likely to cause damage to 
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the surfaces of rods, nuts or other parts for assembling and tightening 
parts.  Tighten non-Structural bolts and screws firmly and uniformly but 
care must be taken not to overstress the threads.  Place a half nut first 
when it is used for locking followed by the full nut.  Lubricate threads 
of all bolts except high strength bolts, nuts and screws with an approved 
lubricant before assembly.  Coat threads of corrosion-resisting steel 
bolts and nuts with an approved anti-galling compound antigalling 
compound.  Driving and drifting bolts or keys will not be permitted.

3.1.2   Alignment and Setting

Each machinery component or structural unit attached to structures 
fabricated according to this specification must be accurately aligned by 
the use of steel shims or other approved methods so that no binding in any 
moving parts or distortion of any member occurs before it is fastened in 
place.  The alignment of all parts with respect to each other must be true 
within the respective tolerances required.  Shims are to remain with the 
final installation where called for on the drawings.  Apply anti seize 
compound to laying surfaces where parts are press-fit.

3.2   PROTECTION OF FINISHED WORK

Thouroughly clean machined surfaces of foreign matter.  Protect all 
finished surfaces by suitable means.  Oil and wrap with moisture resistant 
paper unassembled pins and bolts or protect by other approved means.  Wash 
finished surfaces of ferrous metals to be in bolted contact with an 
approved rust inhibitor and coated with an approved rust resisting 
compound for temporary protection during fabrication, shipping and storage 
periods.

3.3   PAINTING

**************************************************************************
NOTE:   Pai nt  pr epar at i on i s def i ned i n t he pai nt  
speci f i cat i ons.   Consi der  t hat  t he l evel  of  
pr epar at i on r equi r ed i s di r ect l y r el at ed t o t he 
qual i t y of  pai nt  appl i cat i on as wel l  as t he cost  of  
t he pr oj ect .   I ndust r y st andar ds gover ni ng t he 
descr i pt i on of  sur f ace pr epar at i on cat egor i es ar e 
publ i shed by t he Soci et y f or  Pr ot ect i ve Coat i ngs 
SSPC.   For  most  HSS appl i cat i ons t he pr epar at i on 
l evel  shoul d be SSPC- SP5 -  Whi t e Met al  Bl ast  
Cl eani ng.   Thi s l evel  of  pr epar at i on r emoves al l  
cont ami nent s f r om t he sur f ace of  t he st eel .   Thi s 
pr epar at i on has l i mi t ed exposur e t i me ( 8 hour s or  
l ess dependi ng on r el at i ve humi di t y)  and i s 
t her ef or e not  i ncl uded i n t hi s sect i on.   Gr i ndi ng of  
pl at e edges and cor ner s i s r ecommended t o r emove 
har dness due t o f l ame cut t i ng.   Har dness on t he 
edges of  pl at es ( f l anges of  gi r der  et c. )  wi l l  r esul t  
i n i nsuf f i c i ent  r oughness t o per mi t  pr oper  pai nt  
adhesi on.   Gr i ndi ng t hese ar eas t o r emove t he oxygen 
cut  ar ea wi l l  pr oduce pr oper  adhesi on and wi l l  al so 
r educe t he pot ent i al  f or  hydr ogen embr i t t l ement .

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

Paint all exposed surfaces of the structure as specified in Section 
09 97 02 : PAINTING - HYDRAULIC STRUCTURES.  Grind all edges of plate prior 
to coating.  Perform grinding of plate edges before paint preparation in 
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order to remove hardness as a result of flame cutting.  Brake and grind 
all square edges and holes other than bolt holes to a  2 mm  1/16 inch  
radius prior to painting.

       -- End of Section --
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