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NOTE: This gui de specification covers the

requi renents for general workmanship applicable to
the fabrication, assenbly and testing of fracture
critical Hydraulic Steel Structures.

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

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

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)

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

PART 1 GENERAL
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NOTE: This specification is intended for the
fabrication of NEWHydraulic Steel Structures.
Fracture critical hydraulic steel structures (HSS)
are critical life safety structures that require
added quality control. Fracture critical HSS or
components of HSS are those portions whose failure
woul d I ead to collapse of the structure and
potential life |oss.

The results of the Hydraulic Steel Structures

i nspection program undertaken by USACE, has shown
that fracture critical fabrication without added
oversite has led to a | ack of understandi ng of the
techni ques required to ensure |life safety.
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This guide specification is intended to ensure
fracture critical structures are properly

manuf actured according to updated welding criteria
and ensures that quality control is exercised

t hroughout the fabrication process in accordance
with ER 1110-2-8157. This specification should be
used for the design of fracture critical HSS
structures and HSS strutures subjected to dynanic

| oads. Bul kheads/ st opl ogs or ot her HSS structures,
not fabricated with fracture critical conpoents or
subject to static load only, may be fabricated to
this specification when an added | evel of quality
control is required. Use of this specification for
the repair of existing structures is not reconmended
and woul d require nunerous nodifications to ensure
conpatibility of existing steel with fracture
critical requirenments.

As of May 2009 all references have been updated to
the current edition. The version of the reference
being selected is critical considering the need for
certain supplenents. Changing the version of the
ASTM ref erence such as ASTM A709 will affect the
suppl ement required for toughness testing. For
exanpl e, the supplenent requirements in the ol der
editions of A709 was S83 and S84. The current
edition of A709-08 does not have suppl enent S83 or
S84, S83 applied toughness requirenents for
non-fracture critical elenents, or S84 applied

t oughness requirenments for fracture critica

el ements. These requirenments are defined in ASTM A6
Suppl enent S5 (Charpy Testing) and Section 10 of
ASTM A709. Do not change reference years specified
wi t hout verifying requirenents. SPECSI NTACT nay
require the use of an ol der version depending on the
ref erence database your version of SPECSI NTACT is
checki ng against. Be careful when checking your

ref erences.

Take great care in adding references to additiona
steel s (ASTM A36, A572, A992 etc.) as these steels
do not provide toughness requirenents for fracture
critical structures and are NOT addressed as
acceptabl e base netals in AWs5 D1.5. The foll ow ng
itens are |likely manufactured fromsteels that do
not conply with AWs D1.5 and nust be specifically
addressed with a weld procedure generated for
qualification such as:

1. Rub/cuide Bl ocks

2. Chain

3. Pipe or Tubing for Guardrail etc.

4. Ancillary itenms such as anode attachnents etc.

In all instances where alternate materials, other
than A709 steel are used, specific weld procedures
nmust be generated to address the m xi ng of base
nmetals in a given joint configuration. |If the

engi neer chooses to add alternate basenetals to the
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list of approved basenetal s then he/she nust ensure
that these netals are only pernmitted for individua
conmponents where these materials are required and
nmust additionally ensure that pre-qualification
records and qualified weld procedures for mxing
basenetal s are specifically required in the
subnittal section of this guide specification

Not e that AASHTO HB-17, Standard Specifications for
H ghway Bri dges, needs to be added to the |ist of
references if slip critical connections and testing
are required. See the slip critical testing

requi renents as defined in the note provided in the
par agraph Bolted Connections. In addition, add
reference to ASTM A490 REVA if A490 bolts are

speci fied under that sanme paragraph. The references
to A490 and HB-17 have been renoved fromthis guide
specification in order to ensure that the

specification conpiles properly.
EE SRR I Sk S S O S S S I O R R R Rk I S Sk S I I R SR Sk S S R Sk I O

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO AWs D1. 5M D1. 5 (2008; Errata 2009) Bridge Wl ding Code
AMERI CAN SOCI ETY FOR NONDESTRUCTI VE TESTI NG ( ASNT)
ASNT SNT-TC- 1A (2006) Recommended Practice No. SNT-TC 1A
Personnel Qualification and Certification

in Nondestructive Testing and ANSI/ASNT
CP-105: Training Qutlines for
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Qual ification of Nondestructive Testing
Per sonnel

AMERI CAN VELDI NG SCCI ETY ( AW5)

AWS QC1 (2007) Standard for AWS Certification of
Wl di ng | nspectors

ASTM | NTERNATI ONAL ( ASTM

ASTM A 325 (2009a) Standard Specification for
Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninmum Tensile Strength

ASTM A 563 (2007a) Standard Specification for Carbon
and Alloy Steel Nuts

ASTM A 709/ A 709M (2009a) Standard Specification for
Structural Steel for Bridges

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

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

ASTM F 436 (2009) Hardened Steel Washers
U S. ARMY CORPS OF ENG NEERS ( USACE)

EM 385-1-1 (2008) Safety and Health Requirenents
Manual

1.2 SYSTEM DESCRI PTI ON

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

NOTE: Insert a list of structures that will be
fabricated according to this specification. Note
that other Division 5 specifications (M scellaneous
nmetals etc.) would enable structures to be
fabricated according to AWS D1.1 and woul d pernit
the use of basenetal without toughness requirenents

etc. If nore than one Division 5 specification is
i ncluded in the specification package, then any item
not listed belowwll be fabricated to a separate

speci fication.

AWS D1.5 section 1.1.3 specifies that all
references to "Engi neer" approval in D1.5 refer to
the State Bridge Engi neer. The paragraph bel ow
addresses this to ensure that the proper
authority/responsibility is given to the Engi neer of
record.

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

Provide a detailed Wrk Plan for fabrication, including descriptions of
shop facilities, equipnent, nunber of personnel, and related informtion
prior to the Pre-fabrication Conference, and procedures for safe conduct of
the work, careful renoval and disposition of materials, protection of
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property that is to remain undisturbed, and coordination with other work in

progress. Include in the procedures a detailed description of the nethods
and equi pnent to be used for each operation, and the sequence of operations
in accordance with EM 385-1-1. The Wrk Plan shall include the recomended

neasuri ng systemfor ensuring dinmensional tolerances. The fabrication of
the following listed structures under this contract shall be perforned
according to this section of the specifications:

1. [Spillway Tainter Gates]
2. [Fishway | ntake Bul kheads]
3. [Main Unit Head Gates]

a. Mterial with welds will not be accepted unless the welding is
specified or indicated on the drawi ngs or otherw se approved. Welding
shall not be started until wel ding procedures, inspectors,
nondestructive testing personnel, welders, welding operators, and
tackers have been qualified and approved. Each Contractor performng
wel di ng shall maintain records of the test results obtained in welding
procedure, and wel der, wel ding operator, and tacker performance
qual i fications.

b. As it is used in these specifications, "The Engineer" refers to the
[District] or [AE] engineer of record. The AASHTO AWS D1.5M D1.5
definition of "The Engi neer" as specified in AASHTO AWS D1.5M D1. 5
section 1.1.3 shall refer to the [District] or [AE] engineer of record
inlieu of the state bridge engineer as specified in section 1.1.3 of
AASHTO' AWS D1. 5M DL1. 5.

c. Schedule a Prefabrication Conference as soon as possible after Notice
to Proceed and prior to any fabrication. The Prefabrication Conference
shall include, at a mininmum the Prime Contractor, Fabricator, the
Fabricator's primary QC representative, the COR the GQAR, and the
Engi neer of record for the structure or structures being fabricated.
The Prefabricati on Conference shall occur either at the Fabrication
Facilities or a sinmlar |ocation as deened appropriate.

2.1 Wel d Tracki ng Log Tenpl ate

Submit for approval a weld tracking log tenmplate, a ninimum of 30 days
prior to comencenent of fabrication, to identify all necessary conmponents
to be addressed in the tracking of all welds for the structures in
question. A weld-tracking log will be devel oped and nai ntai ned as
described in the follow ng paragraphs.

. 2.2 Wl d Tracki ng Log

Subnmit a log capable of individually identifying and tracking every weld on
the project. Menber identification shall follow the nunbering scheme shown
on the shop drawings. The log shall include the menber to be wel ded,

menber type (FCM and Non-FCM), type of weld including temporary and tack
wel ds, wel ding position, applicable WPS reference, AWS joint preparation
desi gnation, name or stanping designation of welder, welding operator or
tacker, date and tine of conpletion of welding and/or tacking, nane and
date of CW visual inspection, NDT testing perforned, including the type of
i nspection, date(s) of inspection, inspector nane, and the acceptance
criteria used, description of defects found and reason for non-conpliance,
corrective action taken, or whether the weld is acceptable. Weld
identification on the shop drawi ng shall nmatch weld tracking | og
identification. A conpleted |og shall be bound together for each structure
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1

and two copies shall be submtted to the Contracting Oficer imrediately
upon conpl etion of the fabrication of each structure. Draft copies of NDT
testing shall be furnished to the Contracting O ficer upon request and
shal | be available on the shop floor during any inspection.

2.3 Wel di ng Procedure Specifications (WPS)

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: AWS D1.5 1.3.6 defines that Ancillary
products can be welded without WPS. Ancillary
products are defined as products not subjected to
tensile stress when subjected to live load. This
requi res the Contractor to know what conponents of

the structure are in tension. |In addition, Chapter
12 defines attachments | ess than 100 mm (4 inches)
as not fracture critical. Each engineer should

define what ancillary attachnents he/she is
concerned about. An exanple of this would be the
attachnent of anodes on the tension flanges of a
bul khead. These attachnents are usually short (50
mm (2 inches)) in length and usually "tack" wel ded
on. Ancillary attachnents, either subjected to
tension or requiring additional inspection other
than visual, need to be defined on the draw ngs and
shoul d be nmentioned in the specifications as not
being omtted frominspection as permtted in D1.5.
Seal backing bars, anodes, guides etc. should be
specifically excluded frombeing treated as
ancillary itens.

Be extrenely careful with what itens are added to
the list below. Sone itenms may not neet the
requi renents of AW5 D1.5 and may need to be

addr essed separately.

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

Submit a Welding Procedure Specification (WPS), with attached PQR and
supporting test docunmentation on forms simlar or equivalent to the sample
fornms in AASHTO AWS D1.5M D1.5, Annex II11, for each weld, including

prequal ified welds, in accordance wth paragraph Wl ded Connecti ons
approved before fabrication is comrenced. Wl ding Procedure Specifications
shall be individually identified and shall be referenced on the shop

drawi ngs. In case of conflict between this specification and

AASHTO AWS D1.5M D1.5 as applicable, this specification governs. The
following itens shall not be considered ancillary itenms as defined in
AASHTO AWS D1.5M D1.5 Section 1.3.6 and shall be subjected to the sane

| evel of inspection required for primary welds under AASHTO AWS D1.5M DL1. 5:

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

2.4 Fracture Critical Menbers (FCM

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

NOTE: Toughness requirenents are necessary to
prevent fracture and are neasured for the base neta
and for the weld netal. The follow ng paragraph
defines the toughness requirenents for the base
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netal. These tests are conducted in the mll, prior
to shipment of the A709 plate to the fabricator
Recogni ze that the Zone of testing required for both
conpl eted wel ds and basenetal is a function of the
service location of the structure. Please recognize
that the table provided in EM 1110-2-2105 is out of
date. It is recomend referencing the zone

requi renents of ASTM A709 Table 10 for fracture
critical nenmbers. Tenperature zones for services
tenperature of your structure are defined in AASHTO
LRFD Table 6.6.2-1. Specifying a zone in lieu of an
energy requirenent is beneficial as it ensures that
as the AASHTO code changes the energy requirenent
stays valid.

ALL FCM s nust be designated on drawi ngs. Al
Tensi on nenbers and nenbers subject to reversal of
stress MJST be designated on the drawings. AW D1.5
specifically requires this in section 12. In
addition, the order of materials according to ASTM
A709 requires the | oading of each conponent to be
defined. See ASTM A709 Section 10. Not specifying
menbers as FCM on the drawi ngs will change the
testing requirenents even if the specifications you
have witten here differ. There are nunerous
instances in AW5 D1.5 (specifics include UT testing
requi renents) where testing shall be performed to a
certain level of acceptance for tension nenbers -
such as required in Table 6.3 Note 3 regarding the
subtracting of 4dB fromindications found at the
root of a weld "when such wel ds are designhated as
"tension welds" on the drawing.". Neglecting to

| abel tension welds on the drawing will negate these
code provi sions.

Recogni ze that there nay not be a splice or weld in
a nenber as it was detailed, but that such nenber
may |later require splicing or attachnents that woul d
require welding to this nmenber under nodification
Neglecting to | abel this nenber as a tension nenber
woul d precl ude these wel ds from being properly
tested according to D1.5.

Note that AWS Section 6.7.1.2 gives the Contractor
consi derabl e | eeway regardi ng what percentage of

wel ds are tested unless they are |abeled fracture
critical. As aresult, if you want a weld to be
fully tested as fracture critical you nust |abel the
weld fracture critical and if you want testing on
any other critical welds you should designate the
weld testing by item both on the drawing and in the
specifications. Wile the standard specifications
may require a percentage of welds to be tested, if
you want specific welds to be subjected to MI, PT,

or UT, ensure that these welds are specified on the
drawi ngs. Consider specifying test requirenents in
the tail of each weld that you want NDT on

In addition, A709 requires that m |l orders for
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mat eri al s desi gnate whether the material is tension
or conpression (T or F). T refers to non fracture
critical, Frefers to fracture critical material
Steel that is ordered without the T or F designation
will not be certified for toughness.

Note that A673 allows the mll to certify material
for a lower service tenperature than is being
required. Tests may be performed at a | ower service
tenperature in the mll and this is considered
acceptabl e for higher service tenperatures.

Preheat requirements for fracture critical welds are
hi gher than typically specified in previous USACE
gui de specifications. Refer to Table 12.3 for

m ni mum preheat requirenents. Additionally note
that preheat requirenents are nmuch higher for repair
wel ds as defined in Section 12.17.6. This requires
m ni mum preheat and interpass of 161 degrees C (325
degrees F) for material less than 38 mm (1-1/2 inch)
thi ckness. This requirenent will dictate the heat
requirenents for the entire job and should be
accounted for in construction QA visits. The
fabricator nust have the facilities to preheat

hi gher than the nininumtenperatures discussed bel ow
if weld repairs are required.

D1.5 Section 12.16.2.1 requires both RT and UT for
testing of Tension Butt Joints and Repaired G oove
Welds. Do not delete one of these two requirenents
for fracture critical structures. Both RT and UT
are required by code.

Be careful of the use of the term"tack" weld. Note
that AWS 3.0 does not provide a definition of a
length or size for a tack weld. AWS 3.0 defines a
tack weld as: "A weld made to hold the parts of a
wel dment in proper alignnment until the final welds
are nmade." Tack welds are permitted in AW D1.5 and
will be used by fabricators. AW D1.5 does all ow
tack wel ds and does pernmit themto be nade wi thout
preheat. All tack welds made nmust be renelted and
incorporated into the final weld. This is further
detailed in section 2.1.4.e.(2). Wile the
contractor will use tack welds in fabrication, it is
not reconmended to use the termtack weld on any
drawi ngs due to the anbi guous definition of tack

wel ds descri bed above.

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

FCM are shown on the Contract Draw ngs and include all attachments and
connections to these nenbers as defined in AASHTO AWS D1.5M D1.5. Al
materials to be wel ded shall be ASTM A 709/ A 709V, grade as specified or
shown on the drawi ngs, using killed fine-grain mll practice, unless

ot herwi se shown or specified. MII| repairs of base netal are prohibited.
Toughness shall neet the requirenents of ASTM A 709/ A 709V, Table 10, for
Zone [2], unless otherwi se indicated or specified. Al nmaterials used for
the construction of fracture critical conponents shall neet the

requi renents of section 10 of ASTM A 709/ A 709V and shall include mll
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1

certification showing that the material neets the necessary toughness
requirenents. Welding for fracture critical menbers shall neet all
requi renents of AASHTO AWS D1.5M D1.5 Section 12, including:

a.

b

3

12.5 Wl ding Processes. All procedures shall be qualified as required.

12. 6 Consunabl e Requirenents. Al wel ding consunabl es shall be heat or
|ot-tested by the nmanufacturer to determ ne conformance with the

requi renents of the Fracture Control Plan (FCP). Exceptions are not

al l owned. Toughness test results shall neet the val ues specified in
Table 12.1 of AASHTO AWs D1.5M D1.5. Subnmit a Fracture Control Plan
(FCP) for welding on all Fracture Critical Menbers (FCM in accordance
with AASHTO AWs D1.5M D1.5, Section 12. Wl ding Procedures,
qgualifications, and certifications shall be submtted show ng
conpliance with FCP requirenents

12.7 Wl di ng Procedure Specifications (WPS). Al procedures, including
repair welds, shall be prequalified or qualified by test as required
and documented in the WPS and Procedure guidelines of

AASHTO' AWS D1. 5M D1. 5.

12.8 Certification and Qualification. Wlders and wel ding operators
shal | neet the applicable requirenments of AASHTO AWS DI1.5M D1. 5.

Mat eri al handling and preparation, including thernmal cutting,
preparati on of base netal, and straightening, curving, canbering shal
neet the applicable requirenents.

12. 13 Tack Welds and Tenporary Welds. All welds shall be |ocated
within the joint and shall neet the requirenents of

AASHTO AWS D1.5M D1.5, Table 12.2. Tenporary welds on FCM are not
permtted.

Wel di ng processes, including preheat, interpass tenperatures, and
postwel d thernal treatment shall neet the applicable requirenents.

12.16 Weld Inspection. The Quality Control inspection program shall be

docunented in the FCP. All inspectors and NDT technicians shall be
qualified as required. All butt joints shall be tested with UT and
RT. Inspection procedures and docunentation are as specified in the

appl i cabl e sections of AASHTO AWS D1.5M D1.5. Cooling tinmes nust be
strictly adhered to.

12.17 Repair Welding. Repair welds nust be classified as "critica
repairs" or "non-critical repairs" for all repair welding. Repair
procedures shall follow the m ni mum provisions unl ess specified
otherwi se. Repair procedures nust be qualified and approved and
subject to the sane QA QC i nspection requirenents as other welds.

M ni mum preheat for repair welding shall be as defined in

AASHTO AWS D1.5M D1.5 section 12.17.6. Al weld repairs to fracture
critical nenmbers shall be considered critical welds in accordance with
AASHTO AWS D1.5M D1.5 Section 12.17.3 and shall be approved by the
engi neer of record.

SUBM TTALS

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

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

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

NOTE: Aut hor should add the nane of the office
requiring subnmittal review for each subnittal given
a "G' designation. Note that AWS5 D1.5 requires the
Engi neer of record (or the state bridge engineer in
the case of a bridge) to review and approve all
subnmittals. Consider adding this explanation to the
ECI docunentation for construction.

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

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

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

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

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

SD-01 Preconstruction Submttals

Wl di ng Procedure Specifications (WS)[; C[; G [____ 11
Fracture Control Plan (FCP)[; C[; G [____ |
Vel d Tracking Log Tenplate[; C[; G [___ 11

SD- 02 Shop Drawi ngs

Shop Drawings[; C[; G [___ 1]

Assembly[; C[; G [____ 11

Wel ding Repairs - Non-Fracture Critical Menbers[; C[; G [___ 11
Vel ding Repairs - Fracture Critical Menbers[; CGI[; G [___ 1]
Del ivery/ Shipping Plan[; C[; G [_____ 1]
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1.

SD- 03 Product Data
Materials Disposition Record
SD- 06 Test Reports

Certified Test Reports[; C[; G [
veld Tracking Log[; C[; G [___ 1]
W tness Points

SD-07 Certificates

Wrk Plan[; Cl[; G [___ 11
Qualification of Welders and Wel ding Operators[; C[; G [___ 11
I nspector Qualifications[; C[; G [___ ]

Qualification of Structural Steel Fabricator[; C[; G |

SD-09 Manufacturer's Field Reports
Control Dinmensions[; C[; G |
4  QUALITY ASSURANCE

Establi sh Wtness Points for the Initial QA Inspection, Internmediate QA

| nspections, and Final Inspection as follows. Start the Initial QA

| nspection after the Governnent has determined that there is substanti al
conpl eti on of conponents that conprise a reasonable sanpling of each
significant FCM and non-FCM details. The extent of conpletion and details
and the date of the Initial QA Inspection shall be determ ned at the
Prefabricati on Conference by the Governnent after discussion with the
Contractor. At that tinme, produce a detail ed schedul e show ng the
progressi on of work and conpl eti on of conmponents. This schedule will be
updat ed weekly and provided by e-nmail to the Contracting Oficer. Gve the
Contracting O ficer two weeks notice prior to the predeternined date for
the Initial QA Inspection, including adjustnments for changes in schedul e.
Internediate QA Inspections will be conducted on an as needed basis and at
the discretion of the Government. All QA inspections will follow

AASHTO AWS D1.5M D1.5 and AASHTO NSBA Steel Bridge Collaboration S 4.1 -
2002 Steel Bridge Fabrication QC QA Guide Specification. Provide unpainted
conponents for each QA NDT and Visual Inspection. At these stages of
construction, give the Contracting Oficer three working days to inspect
the structure. The QA Inspection period shall not conmence until after a
m ni mum period of 72 hours after any welding. After the Contracting

O ficer and the Engi neer of Record has inspected the structure, make any
changes required to the structure as directed by the Contracting O ficer
bef ore proceeding with any additional welding. Proceed with the
construction until the next witness point is reached, unless it is waived
inwiting by the Contracting Officer. Each structure fabricated is
subject to a Final Fabrication Inspection prior to painting. A Final
Fabrication Inspection shall be conducted after the first structure is
conpleted. Final Fabrication Inspections of additional structures shall be
schedul ed and coordinated with the Contracting O ficer and the Engi neer of
Record. G ve the Contracting Officer a mininumnotice of two weeks prior
to the Final Fabrication Inspection.

4.1 Qualification of Wl ders and Wl di ng Operators

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

SECTION 05 59 13 Page 13



NOTE: AWS D1.5 should renmain referenced in this
section of the specifications for the qualifications
of welders. AW D1.5 provides additional controls
on the qualification of welders to include the

prohi biti on of power tool cleaning between weld
passes for the test. |In addition, the reference to
D1.5 ensures that welders perforning fracture
critical welds are annually retested according to
AWS D1.5 section 12.8.2. AW D1.1 requires a |log
showi ng that a wel der who is qualified has continued
to weld in this process in the past 6 nonths. AWS
D1.5 section 12.8.2 additionally stipulates that a
wel der rmust be qualified by test within 6 nonths
prior to beginning any work. Qualification
according to AWs5 D1.5. Section 12.8.2 requires both
RT and bend testing of welded sanples. Note that
section 5.23.1.1 now allows a wel der who follows a
WPS produced for testing to be qualified for that
weld and is NOT required to follow the initial
qualification requirenment of hand tools only. This
now nmeans that a welder can qualify by submtting
WPS's for testing and avoid the hand too

restriction if being tested according to AWS D1. 5,
non fracture critical welds. The stipulation of
Section 12 ensures that a wel der has recently
performed these welds and has had hi s/ her welds

i nspected by RT. Referring to AW5 D1.1 only ensures
that the welder who is perform ng the welding has
qualified at sonme point in his/her career. Wl ders
working in a shop may have not wel ded a CJP overhead
weld in 10 years but would still be qualified to
perform wel di ng provi ded soneone has signed a | og
book saying that the wel der has been using the
process in the last 6 nmonths. A welder who perforns
a 6 nm(1/4 inch) fillet weld with FCAWwho was
previously qualified is still qualified according to
perform CIP overhead wel ds provi ded that he/she has
used the FCAW process in the past 6 nonths. This is
an additional reason for referencing AW D1.5
requirenents.

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

Submit wel der, wel ding operator and tacker qualification certification for
each wel der, wel ding operator or tack wel der to the Governnent
Representative/ Contracting Oficer/ Engineer and approved before
fabrication is commenced in accordance with paragraph Wl ded Connecti ons.
A CW neeting the specified qualifications shall approve all wel der
qualifications. Wlders, welding operators, and tack wel ders shall be
limted to wel ding procedures for which they are certified. Test welds
shal | be prepared, welded, and tested in accordance with the requirenents
of AASHTO AWS D1.5M D1.5. Before assigning any wel der, wel di ng operator,
or tacker to work under this contract, submt the nanmes of the wel ders,
wel di ng operators, and tackers to be enployed, and certification that each
individual is qualified as specified. The certification shall state the
type of welding and positions for which the wel der, welding operator, or
tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the name of the firm and person
certifying the qualification tests. The certification shall be kept
current for the duration of the contract. Wl der and wel di ng operator
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qualification test records shall be submitted on fornms sinmilar or

equi valent to the sample forms in AASHTO AWS D1.5M D1.5, Annex II11. Al

wel ders performng fracture critical welds under this specification shal

be qualified according to Section 12 of AASHTO AW D1.5M D1.5. Al welders
performng non fracture critical welds shall be qualified according to
Section 6 of AASHTO AWS D1.5M D1.5. Al qualifications shall be current
prior to conmmencing any work. Submit a |log for each wel der showi ng that
he/she is current in the process and procedures being proposed for this

wor K.

1.4.2 I nspector Qualifications

Al'l inspectors, performng structural steel inspection in accordance with
these specifications, shall be qualified and certified in conformance with
AWS QCL. Provide an AWS Certified Welding Inspector (CW) as the primary
poi nt of contact for quality control of welding. Wen several CW and NDT
technicians are working, one prinary individual shall be designated as
having primary responsibility for all quality control in accordance wth
AASHTO AWS D1.5M D1.5 Section 6.1.2.2. Non-certified inspectors and
certified associate weld inspectors (CAW) shall not be used for inspection
under these specifications. Al personnel who perform NDT shall be

qualified in accordance with: ASNT SNT-TC- 1A NDT Level Il or III1. Al
personnel perform ng NDT shall be supervised by personnel possessing a
Level 111 ASNT NDT certification in accordance with AASHTO AWS D1.5M D1.5

section 6.1.3.4 and section 12.16.1.2. Subnit copies of certificates
showi ng evi dence of qualifications or certifications for welding inspectors
and NDT personnel .

1.4.3 Qualification of Structural Steel Fabricator

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

NOTE: To find AISC certified contractors in the
project's region go to:

WWW. ai Sc. or g

Al SC certification audit procedures are described
her e:

www. gnconl i ne

At the first PDT neeting address the need for
certified AISC fabricators. AW D1.5 Section 12.8
Certification and Qualification reads as follows:
"Contractors shall be certified under the Al SC
(Anerican Institute of Steel Construction) Quality
Certification Program Category |11, Major Stee
Bridges with Fracture Critical Rating, or an

equi val ent program accepted by the engi neer"

In order to performfracture critical welding in
accordance with AWs D1.5 the Contractor nust be
certified to this level. Do not wave this

requi renent.

The Contracting Oficer may wi sh to address the

val ue of this work in conparison to the nunber of
fabricators available to performthis work, often
suggesting that the fabrication of a snall bul khead
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shoul d be set aside for a small Contractor. Using
Al SC certified fabricators ensures that the

requi renents of AW5 D1.5 and these specifications
are not new to the Contractor.

The Al SC fabricator nmay or nay not possess a paint
facility and may sub contract this work. For this
reason, the stipulation requiring the fabricator to
possess a sophisticated paint system endorsenent was
renoved fromthis guide specification. The paint
speci fication should be anended to require the paint
applicator to either posses an Al SC sophi sticated
pai nt system endorsenent or be a certified
contractor in accordance with SSPC as possessing
either a QP 1 Certification (Field Application to
Conpl ex Industrial and Marine Structures) or QP 3
Certification Program (Shop Painting Certification
Progran).

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

The fabricating plant and fabricator shall be certified under the Al SC
(Anerican Institute of Steel Construction) Quality Certification Program
Category |11, Major Steel Bridges (CBR) category with Fracture Critica
endorsenment (F) and shall possess five 5 years docunented experience on
projects of simlar scope. Simlar scope nmeans projects of simlar size
and simlar amounts of welding and detail types. Submit copies of the Al SC
certificate indicating that the fabrication plant neets the specified
structural steelwork category and docunented experience. The [insert itens
excluded fromthis requirenent, such as wire rope slings, rubber seals

etc.] are excluded fromthe AISC fabricator certification requirenents.

4.4 Testing by the Government

Mat eri al conponent parts may be subjected to any form of nondestructive
testing, as directed by the Contracting Oficer. This may include
ultrasonic, nmagnetic partial, dye penetrant, x-ray, gamm ray or any other
test that will thoroughly investigate the part in question. The cost of
such investigation will be borne by the Governnment. Any defects will be
cause for rejection and rejected materials or parts shall be replaced and
retested at the Contractor's expense.

.4.5 Shop Draw ngs

Prepare all shop draw ngs using a Registered Professional Engineer or under
the direct supervision of a Registered Professional Engineer. Elenents of
fabricated itens inadvertently onmtted on contract draw ngs shall be
returned to the Engi neer of Record for detailing or shall be detail ed by
the fabricator and so indicated on the shop drawings. Any and all details
devel oped by the fabricator shall be clouded on the shop draw ngs for

separ ate approval by the Engi neer of Record. Any itens designed by the
Contractor shall be prepared and seal ed by a Regi stered Professiona
Engineer. No splices shall be included in the structure w thout approva

of the Engi neer of Record. Al field welds required shall be identified on
the shop drawi ngs. Each weld, both shop and field welds, required shall be
provided a unique identifier to permit tracking on the weld tracking | og.
Prior to perform ng any fabrication of the HSS structures listed in

par agr aph System Descri pti on above, submt conplete, detailed shop draw ngs
to the Contracting O ficer and Engi neer of Record for approval. Shop

drawi ngs shall show conplete details of naterials, tol erances, connections,
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and proposed wel di ng sequences. Shop draw ngs shall include catal og cuts,
tenpl ates, fabrication and assenbly details, and type, grade, and cl ass of
materials, as appropriate. Al FCM including attachments that meet the
FCM definition, shall be identified on the shop drawi ngs as well as al
temporary and tack welds. Each nenber shall be identified follow ng the
nunberi ng schene shown on the drawi ngs. A table shall be provided
containing a list of all nenmbers and a reference to each nateria
certificate and test report that applies to that menber. Shop draw ngs
shall identify weld procedures and NDE required for each weld. Any and al
splices shall be included in the shop drawi ngs and cl ouded for engi neer
approval .

.5 DELI VERY, STORAGE, AND HANDLI NG

Notify the Contracting Officer at |east 28 days in advance of delivery of
the structures. Shipping of the structures shall be at the Contractor's
expense. All structures shall be delivered to the [insert delivery address
]. Contractor coordination for delivery shall be through the [District Nane
] District Contracting Officer. The structures shall be arranged on the
delivery vehicles such that no damage occurs during shipping. Al sling
l[ifting lugs shall be directed up. Submt a Delivery/ Shipping Plan show ng
orientation and |locations of structures on the delivery vehicles prior to
shi pnent for Governnent approval. Submt draw ngs providing descriptions
of nmethods of delivering the conpleted structural units, including details
for support during shipnment to prevent distortion or other damages, and
orientation and |l ocation of the structure on transport equi prent.

PART 2 PRODUCTS

2.

2.

1 FABRI CATI ON

1.1 Structural Fabrication

Mat erial shall be straight before being laid off or worked. If
straightening is necessary, it shall be done by nethods that will not
inmpair the nmetal. Sharp kinks or bends shall be cause for rejection of the
material. Material with welds will not be accepted except where welding is

definitely specified, indicated or otherw se approved. Bends shall be made
by approved dies, press brakes or bending rolls. Were heating is
required, precautions shall be taken to avoid overheating the netal and it
shall be allowed to cool in a nanner that will not inpair the origina
properties of the metal. Proposed flane cutting of nmaterial, other than
structural steel, shall be subject to approval and shall be indicated on
detail drawi ngs. Shearing shall be accurate and all portions of the work
shall be neatly finished. Corners shall be square and true unless

ot herwi se shown. Re-entrant cuts shall be filleted round to a m ni mum
radius of 25 mr 1 inch in accordance with AASHTO AWS D1.5M D1.5 section
3.2.4 unless otherw se indicated or approved. Finished nenbers shall be
free of twi sts, bends and open joints.

a. D mensional Tol erances for Structural Wrk

(1) Dinensions shall be neasured by an approved neasuring system
Submit the measuring systemfor approval with the work plan (i.e.
calibrated steel tape of approximtely the same tenperature as the
mat eri al bei ng neasured). The overall dinensions of an assenbl ed
structural unit shall be within the tol erances indicated on the
drawi ngs or as specified for the itemof work. \Where tol erances
are not specified in other sections of these specifications or
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2.

2.

shown, a variation of 0.8 mr 1/32 inch is permissible in the
overall length of conponent nmenbers with both ends nilled and
conmponent menbers without nmilled ends shall not deviate fromthe
di mensi ons shown by not nore than 1.6 mr 1/16 inch for nenbers 9 n
30 feet or less in length and by not nmore than 3 mr 1/8 inch for
menbers over 9 n 30 feet in | ength.

(2) Structure dinmensions indicated on the draw ngs are based on a
structure tenperature of 20 degrees C 70 degrees F. The
Contractor is responsible for any and all di nensional adjustnents
to conpensate for actual tenperature variations during
constructi on.

b. Structural Steel Fabrication. Structural steel nmay be cut by
nmechani cal | y gui ded or hand-gui ded torches, provided an accurate
profile with a surface that is snooth and free fromcracks and not ches
is obtained. Surfaces and edges shall be prepared in accordance with
AASHTO AWS D1.5M D1.5, Subsection 3.2. Hand-guided cuts shall be
chi pped, ground or nachined to sound net al

1.2 Assenbl y

Provi de Assenbly Drawi ngs indicating the sequence of fabrication and
assenbly and provide details for connecting the adjoining fabricated
conmponents in the shop. Assenbly details shall identify the required order
of assenmbly and details of wi tness points as described in these

speci fications.

. 1.3 Mat erial s Di sposition Record

Subrmit three copies of all purchase and mill orders, shop orders for
materials and work orders, including all new orders placed by Contractors
and ol d orders extended for each supplier. Furnish, at the tine of
submittal of shop drawings, a |ist designating the material to be used for
each item Were nmill tests are required, purchase orders shall contain
the test site address and the nane of the testing agency. Furnish a

shipping bill or menmorandum of each shipnment of finished pieces or nenbers
to the project site, giving the designation mark and wei ght of each piece,
the nunber of pieces, the total weight, and if shipped by rail in carl oad

lots, the car initial and nunber. Submit material records before the
begi nning of fabrication. Additional requirenents for this submttal are
listed bel ow.

1.4 VWl ded Connecti ons

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: The provisions outlined in this guide
specification govern the construction of NEW HSS

usi ng appropriately graded ASTM A709 steel with
requi red toughness and wel d provisions. The welding
requi renents specified nay not be arbitrarily
applied to older steels or steels not neeting

t oughness requi renments (ASTM A36, ASTM A572, ASTM
992 etc.) Use caution when approving alternate base
netals for use with AWS D1.5. Alternate base netals
will require additional weld processes and testing
for each basenmetal and weld netal conbination. For
each alternate base netal specified, the foll ow ng
requi renents nust be added to this specification
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1. Charpy Testing in accordance with ASTM A709
Table 10 for the tenperature zone where the
structure will be used.

2. Base netal scanning for defects in accordance
with ASTM A578.

3. Prohibition of base netal repairs as
specified is supplenent S93 of ASTM A709.

4. Handling requirements to prevent danmage

5. Prevention of base netal repairs perforned by
the mll. Fracture critical nmenbers produced in
accordance with ASTM A709 are prohibited from having
base netal repairs performed by the mll as
described in AW5 D1.5 in order to ensure that
repairs meet toughness requirenments. All alternate
base netals specified nmust al so be prohibited from
base netal repairs performed by the mll and nust be
certified as being free fromrepairs.

6. Tracking and | abeling requirenents in
accordance with ASTM A709 to ensure conponents
supplied as tension el ements neeting toughness
requirenents are identified and | abeled for quality
control tracking purposes.

7. PQR and WPS for each approved alternate base
netal and base netal conbinations. Each
configuration of conbined nmaterial such as A709
plate spliced to A572 Grade 50 plate must have a
uni que PQR and WPS gener at ed whi ch shows that the
conpl eted wel d neets toughness requirenents.

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

a. Wl ding Procedure.

(1)

(2)

Wl di ng shall conformto the applicable provisions of
AASHTO AWs D1.5M D1.5. Prior to the start of production wel ding,
submit a conplete schedule of welding procedures for a typica
structure. The schedule shall conformto the requirenments
specified in the provisions of AASHTO AWs D1.5M D1.5. The
schedul e shall provide detailed procedure specifications and
tabl es or diagrans showi ng the procedures to be used for each
required joint.

Submit to the Governnent Representative/ Contracting Oficers
Represent ati ve/ Engi neer, a Wl ding Procedure Specification for
each weld to be made. Submit Welding Procedure Specifications and
Procedure Qualification Records (PQR) to the Government
Representative/ Contracting Oficer for approval before fabrication
is conmenced. Copies of the Welding Procedure specification and
the results of the procedure qualification test for each type of
wel di ng which requires procedure qualification shall be submitted
for approval. Submit the WPS and PQR with the shop draw ngs.

Each WPS shall be prepared and qualified in accordance with the
appl i cabl e provisions of AASHTO AWS D1.5M D1.5. Welding
procedures shall show types and | ocati ons of welds designated or
specified to receive nondestructive exanination and identify the
wel d as FCM when applicable. A WS is always required, even if
the procedure is considered prequalified in accordance with
AASHTO AWS D1.5M D1.5. Properly docunented evi dence of conpliance
with all requirenents of these specifications for previous
qualification tests shall establish the welding procedure as
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prequalified. Each procedure shall be clearly identified as being
either prequalified or qualified by tests. If a PQR is perforned,
a representative of the Governnent shall witness the test plate
wel di ng and the specinen testing. Approval of any procedure,
however, will not relieve the Contractor of the responsibility for
produci ng a finished structure neeting all requirenments of these
specifications. Copies of the WPS shall be nade avail able for
reference to the welders, welding operators and tack wel ders. A
CW neeting the specified qualifications shall approve all WS's
and PQR' s.

b. Welder Performance Qualification of Welders and Wl di ng Operators.
Wel di ng operators, welders, and tack wel ders shall be qualified and
requalified i f necessary for the particular type of work to be done.
Qualification shall be in accordance with AASHTO AW D1.5M D1. 5.

Bef ore assigning any wel der, welding operator, or tacker to work under
this contract, submit the nanes of the wel ders, welding operators, and
tackers to be enployed, and certification that each individual is
qualified as specified. The certification shall state the type of
wel di ng 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 nanme of the firm and person
certifying the qualification tests. Copies of the Performance
Qualification records shall be subnmtted to the Governnent
Represent ati ve and approved before fabrication is conmenced. Require
the wel der and wel ding operators to repeat the qualifying tests when,
in the opinion of the Governnent Representative/Contracting Oficer's
Repr esent ati ve/ Engi neer, the work indicates a reasonabl e doubt as to
proficiency. |n such cases, the welder shall be recertified, as above,
after successfully passing the retest; otherw se, he/she shall be

di squalified until successfully passing a retest. The period of

ef fecti veness for all welder and wel di ng operator perfornance
gualifications shall be in accordance with AASHTO AW D1.5M D1.5. Keep
the certification current for the duration of the contract. Al
expenses in connection with qualification and requalification shall be
borne by the Contractor.

c. Welding Process. Welding of structural steel shall be by an electric
arc wel di ng process using a nethod which excludes the atnosphere from
the nolten netal and shall conformto the applicable provisions of
AASHTO AWS D1.5M D1.5 for all welds. Welding shall be such as to
m ni mze residual stresses, distortion and shrinkage.

d. Welding Techni que.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Exposure tines for |ow hydrogen el ectrodes
have changed. AWS D1.5 Section 12.6 now al | ows

el ectrodes with an "-R' designation to remain
exposed to the atnosphere for up to 9 hours instead
of 4 hours. Once redried, the exposure time reverts
to table 4.7. Electrodes are still only allowed to
redry once according to D1.5 12.6.5.7

There are new rules for FCAWwW re which require
storage requirenents simlar to | ow hydrogen SMAW
el ectrodes. Requirenents for storage are found in
section 12.6.7.4. Duration of exposure tinmes are
defined and all wire exposed for 24 hours is not to
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be used for fracture critical welding.

SMAW el ectrodes and procedures are the ONLY
procedures prequalified in AWs D1.5 Chapter 12 for
fracture critical welding. Reference section 12.7.1
for which el ectrodes are prequalified.

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

(1)

(2)

Filler Metal - The el ectrode, el ectrode-flux conbinati on and grade
of weld netal shall conformto the appropriate AW5 specification
for the base netal and wel di ng process being used or shall be as
shown where a specific choice of AWS specification allowable is
required. Weld nmetal toughness shall neet the requirenents of
AASHTO AWS D1.5M D1.5, Tables, 4.1, 4.2, or 12.1 as applicable.
The AWS designation of the el ectrodes to be used shall be included
in the schedul e of welding procedures. Only | ow hydrogen

el ectrodes shall be used for manual shielded netal -arc wel di ng
regardl ess of the thickness of the steel. A controlled
tenperature storage oven shall be used at the job site as
prescribed by AASHTO AWS D1.5M D1.5, Subsection 12.6 to maintain

| ow nmoi sture of | ow hydrogen el ectrodes. Controlled tenperature
storage ovens shall be powered at all tinmes. FCAWTfiller netal
shal | be subjected to the storage and handling requirenments
defined in AASHTO AWs D1.5M D1.5 section 12.6.7.4. Filler metals
and processes shall not be conbined in the same joint or weld.

Preheat and | nterpass Tenperature - Preheating shall be perforned
as required by the applicable provisions of AASHTO AWS D1.5M D1. 5
for all welds except that the tenperature of the base netal shal
be at least 20 degrees C 70 degrees F. Preheat for fracture
critical welds shall be as defined in Table 12.3 and in accordance
with the PQRFWPS. The weldnments to be preheated shall be slowy
and uni formy heated by approved neans to the prescribed
tenperature, held at that tenperature until the welding is

conpl eted and then pernmitted to cool slowy as required and in
accordance with the approved WPS in order to prevent cracking or
di stortion.

e. Wdrkmanship. Wrkmanship for welding shall be in accordance wth
AASHTO AWS D1.5M D1.5, Section 3 for all welds and other applicable
requi renents of these specifications

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

NOTE: AWS D1.5 3.13.3 indicates that backing bars
parallel to stress or not subjected to stress need
not be renoved unl ess specified on the contract

drawi ngs. The gui de spec shoul d require backing
bars to be renpved in order to facilitate inspection
according to ER-1110-2-8157.

AWS D1.5 section 12.6.2.2 allows E7018M and E7018-R
el ectrodes to be used for tack wel ding w thout
preheat. This should be prohibited to avoid concern
about tack welds or tenporary welds or welds of
ancillary items on fracture critical nmenmbers. Low
nmoi sture el ectrodes are acceptable by the code in
this instance because they are less likely to
produce hydrogen cracking in the HAZ. AWS D1.5
requires that all tack welds be renelted and
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incorporated into the final weld. In order to
ensure that the tack wel ds are incorporated and
properly renelted the maxi mum size and mni ni mum

Il ength are specified to ensure that snmall tack welds
wi t hout preheat are not permtted.

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

(1) Preparation of Base Metal. Prior to welding, inspect surfaces to
be wel ded to assure conpliance with the applicable sections of
AASHTO AWS D1. 5M D1. 5.

(2) Tack and Tenporary Wl ds. Tack and tenporary welds required for
fabrication and erection shall be nade in accordance with
AASHTO 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 shall be subject to the sane quality
requi renents as the pernanent welds. Such tack welds shall be
cl eaned and fused thoroughly with the permanent wel ds.

Mul tipl e-pass tack welds shall have cascaded ends. Defective tack
wel ds shall be renoved before permanent welding. Al welds shal
be made using | ow hydrogen wel di ng el ectrodes and by wel ders
qualified for permanent work as specified el sewhere in these
specifications. Preheat shall be as required by

AASHTO AWS D1.5M D1.5 for permanent tack wel ds except that the

m ni mum t enperature shall be 20 degrees C 70 degrees F in any
case, regardless of electrode used. Al tack welds which will be
i ncorporated into the final weldment shall be a maxi nrumof 3 mr
1/8 inch with a mninumlength of 25 nmm 1 inch | ong spaced at a
maxi mum of 150 mr 6 inch on center. |In nmaking tenporary welds,
arc strikes shall not be struck in other than weld | ocations.
Each tenporary weld shall be renoved as required by

AASHTO AWS D1.5M D1.5, Subsection 3.3.8. Al arc strikes struck
outside the weld zone shall be ground out, filled, and inspected
in accordance with AASHTO AWS D1.5M D1. 5.

(3) Weld Access Holes. Weld access holes shall be provided as shown
on the shop drawings. |If the oversite of intersecting
out - of -pl ane welds is encountered, the fabricator shall notify the
Contracting Officer for the approval of weld access hol e additions
in such locations. Paynent for the addition of weld access hol es
not shown on plans will be the Contractor's responsibility.

(4) weld Backing Renpval. Unless otherw se indicated, all steel weld
backi ng material shall be renoved fromwelded joints prior to
testing. Al weld backing material that cannot be renoved shal
be identified on the shop draw ngs.

(5) weld Backing Material Other Than Steel. Al weld backing
material, other than steel, shall be qualified by testing and
shall be included in submitted PORFWPS. Variation from approved
wel d backing material will not be pernmitted and will require the
devel opnent and testing a new weld procedure which addresses the
change in backing nmateri al

2.1.5 Bol t ed Connecti ons
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NOTE: AWS D1.5 3.7.7 allows nmisdrilled bolt holes
to be filled either by welding or by installation of
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a bolt or may be left open. This provision needs to
be addressed in the guide specification to prevent
holes in hydraulic structures. |In addition, AW
D1.5 C-2.2.3 suggests that plug and slot welds
shoul d only be used for the transfer of shear forces
due to the high risk of discontinuities in these

wel ds. Reference the discussion above allow ng the
filling of msaligned holes with either a bolt or to
be filled with weld netal. A misaligned overl apped
joint with a single bolt hole init would create a
plug weld in this location.

AW5 D1.5 Section 2.9.7 requires that plug welds in
material 16 nmm (5/8 inch) and greater only need to
be welded to Y the thickness of the material but not
less than 16 mm (5/8 inch). |If Plug welds are being
used for any reason, consider whether they need to
be fully filled (such as when used as track pl ates
or guides) and preclude the Section 2.9.7 provisions
from appl yi ng.

Use of A490 bolts requires the foll owi ng tension
val ues:

16 mm (5/ 8 inch) 107 kN (24 ki ps)
19 mm (3/4 inch) 156 kN (35 ki ps)
22 mm (7/ 8 inch) 218 kN (49 ki ps)
25 mm (1 inch) 285 kN (64 ki ps)
29 mm (1-1/8 inch) 356 kN (80 ki ps)
32 mm (1-1/4 inch) 454 kN (102 ki ps)
35 mm (1-3/8 inch) 538 kN (121 ki ps)
38 nm (1-1/2 inch) 658 kN (148 ki ps)

In addition, the reference to A490 RevA nust be
added in the list of references in paragraph 1.1.

The following infornmation is required for Slip
Critical Connections. Slip critical connections nay
exist in gate splices, lifting eyes, dogging
brackets etc. These connections MJST be defined as
slip critical on the drawi ngs pryor to adding these
provisions to the specifications. The use of AASHTO
HB-17 is required for rotational capacity testing,
as ASTM A325 and RCSC only requires rotationa
capacity testing for Galvani zed fasteners. Bridge
connections (and HSS connections) may not be

gal vani zed and therefore woul d not be subjected to
rotational capacity testing unless specifically
addressed in this specification.. Note that these
tests have not previously been required in the
general gui de specification.

Bol ts:

a. Proof load tests (ASTM F 606 Method 1) are
required. Mninmumfrequency of tests is as
specified in ASTM A 325, paragraph 9.5.

b. Wedge tests on full size bolts (ASTM F 606

paragraph 3.5) are required. M ninum frequency of
tests is as specified in ASTM A 325, paragraph 9.5.
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Nuts: Proof load tests (ASTM F 606 paragraph 4.2)
are required. Mninmumfrequency of tests is as
specified in ASTM A 563, paragraph 9. 3.

Assenblies: Rotational-capacity (RC) tests are
required and will be perforned on all black or

gal vani zed (after gal vanizing) bolt, nut, and washer
assenblies by the manufacturer or distributor prior
to shipping. The Contractor is responsible for
assuring the rotational -capacity testing is
perfornmed by either the manufacturer or distributor
prior to shipping. In addition, the Contractor
shoul d performthe rotational capacity tests at the
project site.

The follow ng applies:

a. Except as nodified herein, the

rotational -capacity test will be perforned in
accordance with the requirenents of AASHTO HB- 17.

Al lots, whether coated or plain, nmust be subjected
to rotational capacity testing.

b. Each conbination of bolt production Iot, nut |ot,
and washer |ot nmust be tested as an assenbly. Were
washers are not required by the installation
procedures,they must not be included in the |ot
identification.

c. Arotational-capacity ot nunmber will be assigned
to each conbi nation of lots tested.

d. The bolt, nut, and washer assenbly nust be
assenbled in a Skidnore-W Il helm Calibrator or in an
accept abl e equi val ent device for rotational capacity
testing. Bolts that are too short to be tested in
the Skidnore-Wlhelm Calibrator will be tested in a
steel joint as described in AASHTO HB- 17.

e. The mnimum frequency of testing is three
assenbl i es per rotational-capacity |ot.

f. Three bolts of the sane grade, size, and
condition as those under inspection are placed
individually in a device calibrated to neasure bolt
tension. This calibration operation will be done at
| east once each inspection day. There nust be a
washer under the part turned in torquing each bolt.
In the calibrated device, each bolt will be

ti ghtened by any conveni ent nmeans to the specified
tension. The inspecting wench will then be applied
to the tensioned bolt to determ ne the torque
required to turn the nut or head five degrees in the
tightening direction. The average of the torque
required for all three bolts will be taken as the
job inspection torque.

g. Ten percent (at |least two) of the tensioned bolts
on the structure represented by the test bolts wll
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be selected at randomin each connection. The job

i nspection torque is then applied to each with the

i nspecting wench turned in the tightening
direction. |If this torque turns no bolt head or

nut, the bolts in the connection will be considered
to be properly tensioned. However, if the torque
turns one or nore bolt heads or nuts, the job

i nspection torque will then be applied to all bolts
in the connection. Any bolt whose head or nut turns
at this stage nust be retorqued and rei nspect ed.

The Contractor nmay, however, retension all the bolts
in the connection and resubnit it for inspection, so
long as bolts are not over tensioned or damaged by
this action.

Shi ppi ng and Storage of Bolt Assenblies - Al bolts,
nuts, and washers nust be shipped in assenblies in
the sane container. |If there is only one production
| ot nunmber for each size of nut and washer, the nuts
and washers may be shipped in separate containers.
Each contai ner must be permanently marked with the
rotational capacity |ot nunber such that
identification will be possible at any stage prior
to installation.

Verification of pre-tension after shipping of the
structure should be performed for all connections on
site after delivery to the project to ensure that

shi ppi ng and handl i ng have not | oosened connecti ons
due to vibration and other inposed handling | oads.

Docunent ati on:

1. MIIl Test Report(s) (MR

a. MIR nust be furnished for all mll steel used in
t he manufacture of the bolts, nuts, and washers.

b. MIRwi Il indicate the place where the materia
was nelted and manuf act ur ed.

2. Manufacturer Certified Test Report(s) (MCTR

a. The manufacturer of the bolts, nuts, and washers
nmust furnish certified test reports (MCTR) for the
itens furnished

b. Each MCTR shoul d show the confornance to al
applicable test requirenments, the sites where tests
were perfornmed and the date of the tests.

c. In addition to the above requirenents, the

manuf acturer performing the rotational capacity test
nmust include on the MCTR

1) The |l ot nunber of each of the items tested.

2) The rotational -capacity | ot nunber as required
above.

3) The results of rotational capacity tests required.
4) The |l ocation where the bolt assenbly conponents
wer e manufact ured.

3. Distributor Certified Test Report(s) (DCTR):
a. The DCTR will include the MCTR data required
above for the various bolt assenbly conponents.
b. The rotational -capacity test perforned by the
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di stributor or manufacturer will be reported on the
DCTR.
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Al'l high strength connections shall be tightened to a tension not |ess than
that given below for A325 Bolts. Tightening shall be done by turn-of-nut,
direct tension indicator, calibrated wench, or alternative design bolt

met hods.

16 b/ 8 inch 80kN19 ki ps

19 mB/ 4 inch 125 kN28 ki ps

22 mi// 8 i nch 173 kN39 ki ps

25 mml i nch 227 kNb1 ki ps

29 mml-1/8 inch 24956 ki ps

32 mml-1/4 inch 31671 ki ps

35 mml-3/8 inch 378 kN85 ki ps

38 mml-1/2 inch 458 kNL0O3 ki ps

Al'l other connections shall be tightened to the snug-tight condition. The
snug-tight condition is defined as the tightness attained by either a few

i mpacts of an inpact wench or the full effort of a worker with an ordinary
spud wench that brings the plies into firmcontact. Performsnugging in a
systematic manner starting at the nost rigid part of the joint and working
to the outside of the connection or the free edges. Use thin nmetal feeler
gages, such as a machinists 150 mr 6 inch nmetal rule, to ensure that gaps
do not exist between the steel at the bolt holes. Install all bolts in a
connection to a snug tight condition prior to pretensioning. Perform
pretensioning in the sane order as snug-ti ghtening.

a. Bolts, Nuts, and Washers. Provide bolts, nuts and washers of the type
specified or indicated. Al nuts to be used with high strength bolts
shall be ASTM A 563. All nuts shall be equipped with washers. Were
the use of high strength bolts is specified or indicated the naterials,
wor kmanshi p and installation shall conformto the applicable provisions
of ASTM A 325 and RCSC Specifications for Structural Joints Using
ASTM A 325 or A490 Bolts. Washers to be used with high strength bolts
shall conformto ASTM F 436.

b. Bolt Holes. Bolt holes shall be accurately |ocated, snpoth,
per pendi cul ar to the nenber and cylindrical

(1) Holes for regular bolts shall be drilled or subdrilled and reaned
in the shop and shall not be nmore than 2mr 1/16 inch larger than
the dianmeter of the bolt.

(2) Holes for high strength fitted bolts shall be match-reaned or
drilled. Renove burrs resulting fromreanm ng. The threads of
bolts shall be entirely outside of the holes. The body dianeter
of holes and bolts shall have tol erances as specified on the
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2.

dr awi ngs.

(3) The provisions of AASHTO AWS D1.5M D1.5 Section 3.7.7 all ow ng
msdrilled holes do not apply. Al nisdrilled holes shall be
repaired as directed by the Engineer. Repair of nislocated or
m sdrilled holes shall be submitted for Governnent approval

.1.6 M scel | aneous Provi si ons

a. Weldments. Portions of the structure include thick weldnments where
| ocked in thermal stresses may nake final di nensions unstable. The
Contractor is required to sequence the work and thernmally stress
relieve subassenblies of thick weldnents such that final machining
achi eves stabl e specified di nensions and tol erances.

b. Drain Holes. Locate drain holes as shown on the draw ngs, unless
otherwi se noted. Drain holes shall be drilled. Flanme cutting of holes
will not be permtted.

c. Seal Welds. Seal welds are required to maintain water tightness. Al
seal wel ds shall be shown and nmade as indicated on the shop draw ngs.
Seal welds, when called for on the drawi ngs, shall be nade the m ni num
size fillet weld as required in AASHTO AWs D1.5M D1.5. In addition
seal welds may require weld wapping around reentrant corners that is
specifically prohibited in AASHTO AWs D1.5M D1.5. All seal welds on
fracture critical menmbers shall be subjected to the m ni mum preheat
requi renents of AASHTO AWS D1.5M D1.5 Table 12.3 as applicable. All
seal welds shall be subjected to the sanme testing requirenents required
for afillet weld nmade to any fracture critical nenmber according to
AASHTO AWS D1.5M D1.5 Chapter 12.

1.7 Shop Assenbly

Perform fabrication and assenbly in an indoor, climte controlled shop.
Each itemshall be closely checked to ensure that all necessary cl earances
have been provi ded and that binding does not occur in any noving part. All
shop testing for assenbly shall be wi tnessed by the Governnent
Representative. Errors or defects disclosed shall be inmedi ately renedi ed
wi t hout cost to the CGovernnent.

1.8 Seal s
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NOTE: Define seal requirenents in the follow ng

par agraph recogni zi ng that seal bars and keeper bars
wel ded to fracture critical nenbers are fracture
critical welds.
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Each [structure] [__ ] shall be provided with bulb seals, rubber bearing
bl ocks, and bearing seals as shown on the drawi ngs. Bulb seals, rubber
bearing bl ocks, and bearing seals shall be conmpounded of ethyl ene propyl ene
di mrononer (EPDM) or neoprene (CR) as specified in Section [__ ]. The
surfaces of finished splices shall be snooth and free of irregularities.
Bolt holes in the rubber seals shall be match-drilled with the seal support
and cl anpi ng bars, as applicable; to insure proper fit and spaci ng between
hol es of the conpleted seal assenmbly. Seal support and cl anpi ng bars shal
conformto the configurations shown on the drawi ngs and shall be nachine
finished. The seals and bl ocks shall be installed after painting has been
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conpl et ed.
.2  CERTIFI ED TEST REPORTS

Subnmit reports of tests, inspections, and verifications of all materials
used under this contract approved by the Governnment before incorporation
into the structure. Al steel used in this contract shall be tested by an
approved U.S. laboratory to ensure that it nmeets the required standards.

. 2.1 Cener al

Have required material tests and anal yses perfornmed and certified by an
approved | aboratory, at the Contractor's expense, to denonstrate that
materials are in conformty with the specifications. Tests, inspections,
and verifications shall conformto the requirenents of the particul ar
sections of these specifications for the respective itens of work unless
ot herw se specified or authorized. Tests shall be conducted in the
presence of the Contracting O ficer. Furnish specinens and sanples for
addi ti onal independent tests and anal yses upon request by the Contracting
Oficer.

. 2.2 Nondestructive Testing

When doubt exists as to the soundness of any naterial part, such part may
be subjected to any form of nondestructive testing determ ned by the
Contracting Officer. This may include ultrasonic, magnetic particle, dye
penetrant, x-ray, ganma ray or any other test that will thoroughly
investigate the part in question. The cost of such investigation will be
borne by the Government. Any defects will be cause for rejection and
rejected parts shall be replaced and retested by the sane test nethod that
| ocated the defect at the Contractor's expense.

. 2.3 I nspection of Structural Steel Welding

Mai ntai n an approved inspection system and performrequired inspections.
Wel di ng shall be subject to inspection to determ ne confornance with the
requi rements of AASHTO AWS D1.5M D1.5 and the approved wel di ng procedures
and provisions stated in other sections of these specifications. Al

compl eted wel ds shall be cleaned and carefully visually exani ned for
insufficient throat or |eg sizes, cracks, undercutting, overlap, excessive
convexity or reinforcenent and other surface defects to ensure conpliance
with the requirenents of AASHTO AWS D1.5M D1.5, subsection 6.26 and the
addi tional requirenments of chapter 12 for the Fracture Control Plan. In
addi tion, the Governnent may choose to hire a third party inspector to
performverification of this work. The Governnent's third party inspection
will occur at various tines throughout the duration of fabrication. The
Contractor will be advised that third party inspection shall be coordi nated
with the GQAR and the Contractor for all verification inspections selected
by the Governnent.

a. Visual Examination. Prior to any welding, a certified weld inspector
(CW) supplied by the Contractor shall visually inspect and docunent on
the weld tracking log the preparation of nmaterial for welding at each
weld or joint in order to assure conpliance with AASHTO AWS D1.5M D1. 5
and approved WPS. The CW shall al so perform VT inspection on al
conpl eted wel ds t hroughout the wel ding process to assure conpliance
wi th AASHTO AWs D1.5M D1.5 and approved WPS. All conpl eted wel ds shal
be cl eaned free of oxide, flux, scale, paint spatter, or other foreign
matter before inspection.
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b. Nondestructive Examination. The nondestructive exam nation of welds
shal |l be performed as specified or described on the draw ngs or as
listed in the foll ow ng paragraphs.

(1) Testing Agency. The nondestructive exam nation of welds and the
eval uation of examination tests as to the acceptability of the
wel ds shall be perforned by a testing agency adequately equi pped
and conpetent to perform such services or by the Contractor using
sui tabl e equi pnent and qualified personnel. |In either case
written approval of the examination procedures is required and the
exam nation tests shall be made in the presence of the Contracting
O ficer. The evaluation of examination tests shall be subject to
t he approval of, and all records shall becone the property of, the
Governnment. Certified Weld Inspectors (CW) shall be qualified
and certified in accordance with the provisions of AW QC1 and
shall be fanmiliar with AASHTO AWs D1.5M D1.5 fracture critica
menber inspection as required in AASHTO AWs D1.5M D1.5 Section
12.16. The laboratory and all personnel performnm ng nondestructive
testing shall be qualified as specified. Only individuals

qualified for NDT Level Il or Level IIl may perform
nondestructive testing. The Level |11 NDT inspector who

supervi ses all NDT shall posses a currently valid Anerican Society
for Nondestructive Testing (ASNT) Level 11l certificate for each
of the processes for which they are qualified. Copies of the
certifications, including the ASNT certificate of Level 1l NDT
Technician that certified the Level Il Technicians shall be

included in the subnmittals.

(2) Exam nation Procedure and Extent. All nondestructive testing
shal |l conply with AASHTO AW D1.5M D1.5, Section 6 or section 12,
as applicable. Testing shall be required as defined in the
foll owi ng paragraph.

(3) Acceptability of Welds. Welds will be unacceptable if shown to
have defects prohibited by AASHTO AWS D1.5M D1. 5.

(4) Exam nation Procedures. Examination procedures shall conformto
the follow ng requirenments
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NOTE: List here the type, location and extent of
wel ds to be subject to nondestructive examination
The wel ds so listed should al so be shown using the
appropriate designation of AWS A2.4 "Standard
Synbol s for Welding, Brazing and Nondestructive
Exami nation".

Note that AWS Section 6.7.1.2 gives the Contractor
consi derabl e | eeway regardi ng what percentage of

wel ds are tested unless they are |labeled fracture
critical. As aresult, if awldis to be fully
tested as fracture critical it nust be |abel ed
fracture critical and if testing on any other
critical welds is needed, designate the weld testing
by item both on the drawi ng and on the
specifications. Wile the standard specifications
may require a percentage of welds to be tested, if
specific welds are to be subjected to MI, PT, or UT
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ensure that these welds are specified on the
drawi ngs. Consider specifying test requirenents in
the tail of each weld needi ng NDT on

AWS C-2.1.5 indicates that all requirenments for
speci al inspections not covered by this code need to
be specified in the contract docunents. This
ensures that required inspections and tests will be
performed, avoiding di sagreenent over m ni mrum wel d
quality and additional costs as described in 6.6.5.
AWS D1.5 6.6.5 says that if NDT other than
originally specified in the contract is requested by
t he Engi neer, the Contractor shall performthe
requested inspection. The costs will be negotiated
by the owner and the Contractor. The cost of extra
work will be the responsibility of the owner, unless
the testing reveals an attenpt to defraud the

owner. Ensure that all testing requirenments are
defined on the drawings or listed in these
specifications. Do not assune that testing

requi renents can be amended after award w t hout
increased cost. Identifying all testing
requirenents is defined as the responsibility of the
Engi neer as referenced above. Specifying testing
according to AW5 D1.5 without specifically

i dentifying what the Engi neer wants tested will not
produce a permanent record of the structure in
accordance with ER- 1110-2-8157.

U trasonic testing should be used for groove wel ds
in butt, tee or corner joints.

Radi ographic or ultrasonic testing should be used
for groove welds in butt joints.

Both UT and RT should be used for fracture critical
tensi on splices.

Magnetic particle inspection may be used for the
detection of cracks and other discontinuities at or
near the root and for the surface passes and

i nternedi ate | ayers not exceeding 6 nm (1/4 inch)

t hi ckness.

Dye penetrant inspection should be used only for
detection of discontinuities that are open to the
surface and for non ferrous materi al
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(5)

(6)

U trasonic Testing (UT) - Utrasonic testing of welds shal
conformto the provisions of AASHTO AWS D1.5M D1.5. The

ul trasoni ¢ equi pnent shall be capable of naking a permanent record
of the test indications. A record shall be made of each weld

t est ed.

Radi ographic Testing (RT) - Making, evaluating and reporting

radi ographic testing of welds shall conformto the applicable
requi renents of AASHTO AWS D1.5M D1. 5.
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2.

2.

(7) Magnetic Particle Inspection (M) - Magnetic particle inspection
of welds shall conformto the provisions of ASTM E 709 and
AASHTO AWS D1.5M D1.5, Section 6 and Subsection 12.16 where
applicable. Requirenents of AASHTO AWS D1.5M D1.5 section 6.7.2.3
shal |l not apply to these specifications, such that secondary
menbers shall be subjected to MI sanpling as required. MI by the
prod nethod is prohibited.

(8) Dye Penetrant Inspection (PT) - Dye penetrant inspection(PT) of
wel ds shall conformto the applicable provisions of ASTME 165

2.4 \Welds to be Subject to Nondestructive Exami nation

a. Structural Steel Non-Fracture Critical Menbers - Full Penetration
Wel ds. Welds shall be inspected in conformance wth
AASHTO AWs D1.5M D1.5, Section 6.7. Testing shall include a
representative sanple of welds and weld types fromall welders and each
of the processes each wel der used. Testing shall be spread throughout
the project. [100] [ ] per cent of all Full Penetration welds on
non-fracture critical nenbers shall be tested.

b. Structural Steel Non-Fracture Critical Menber Fillet Wlds and Partia
Penetration Wlds. A mininumof [50] | ] per cent of all fillet
wel ds and partial penetration welds shall be randonmly sel ected for
exam nati on by nagnetic particle and or dye penetrant testing
procedures described previously. The randomtesting shall include a
representative sanple of welds and weld types fromall welders and each
of the processes each welder used. The randomtesting shall be spread
t hroughout the project. A schedule for inplenenting the randomtesting
shal | be devel oped and submitted for approval prior to fabrication

c. Structural Steel Fracture Critical Menber Welds. Al welds on FCM
shall be tested in accordance with AASHTO AWs D1.5M D1.5, Subsection
12.16. 100 per cent of all fracture critical full-penetration welds on
fracture critical nmenbers shall be subjected to ultrasonic testing.

Butt joints in tension shall be inspected by both RT and UT. The
testing shall be done as early in the project as possible to ensure the
quality of the procedure and process. Weld backing shall be renoved
fromall fracture critical welds prior to all NDE unless the weld
backi ng nmenber is permanent. The UT report for all butt welds shal

i ncl ude non-rejectable indications with defect severity ratings within
5 db of being rejectable and shall be fully recorded as to indication
rating, size, and location. |In accordance with AASHTO AWS D1.5M D1.5
Section 12.16.5.3, all discontinuities found by UT nust be recorded.

2.5 Test Coupons

The Governnent reserves the right to require the Contractor to renove
coupons from conpl et ed work when doubt as to soundness cannot be resol ved
by nondestructive exam nation. Should tests of any two coupons, cut from
the work of any wel der, show strengths |ess than that specified for the
base nmetal it will be considered evidence of negligence or inconpetence and
such wel der shall be renmpved fromthe work. When coupons are renoved from
any part of a structure, the nmenbers cut shall be repaired in an
appropriate manner with joints of the proper type to develop the ful
strength of the menbers. Repaired joints shall be heated or peened as
approved or directed to relieve residual stress. The expense for renoving
and testing coupons, repairing cut nenbers and the nondestructive

exam nation of repairs will be borne by the Government. |f the coupons
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fail testing, repair costs as well as sanpling costs, will be borne by the
Contractor.

2.2.6 Suppl erent al Exami nati on
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NOTE: Consider adding Third Party testing in this
section in lieu of "allow ng" the Government to
performtesting at our discretion. Consider
stipulating that Third Party testing, either hired
by the Contractor or hired by the Corps, will be
required to confirminspection findings. Third
party inspection can be used to check additiona

wel ds when indications are found or to confirmUT
findi ngs when questions arise regarding the

eval uation of UT findings etc. Consider including
both of these requirenments in this specification.
The problemwith the statenent "third party" is
defining the inpartiality of this testing agency.
CENWP has had a recent experience where the
fabrication shop was extrenmely busy so they hired an
outside testing agency as a subcontractor to work in
their fabrication shop. The fabricator then clained
that the testing agency was both the prinmary and
third party testing agency. For this reason, it is
recomended that each district hire an independent
testing agency for a day to confirmthe findings of
the fabricators inspector. This is acconplished in
USACE with a Visa purchase for services. A typica
day of UT inspection costs on the order of $1000.
Each district should have a working relationship
with the local testing agency from HSS inspections.
Deci de ahead of tine how to handl e i ndependent

eval uation of testing results. Having the ability
to hire a testing agency ensures that the fabricator
is aware of the potential to have an outside testing
firmon site and allows a neutral party to evaluate
i nspection findings when a di sagreenment ari ses.
These requirements for QA are di scussed above under
wi t ness point but do not address the potential for
bringing in outside assistance for conflict
resolution. By bringing in an independent testing
firm anonynmty can be maintained.
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When t he soundness of any weld is suspected of being deficient, due to
faulty wel ding or stresses that nmight occur during shipnent or erection,
the Government reserves the right to perform nondestructive suppl enenta
exam nations before final acceptance. The cost of such inspection will be
borne by the Government. |If welds are found to be defective, the
Contractor shall repair the defective work and bear the cost of the

i nspection.

2.2.7 Structural Steel Wl ding Repairs
Defective welds in the structural steel should be defined as critica
repairs or non-critical repairs and shall be repaired in accordance wth

AASHTO AWS D1.5M D1.5, Subsection 3.7 for non-FCM and section 12 for FCM
Make separate submittals for Welding Repairs - Non-Fracture Critical Menbers
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and Wl ding Repairs - Fracture Critical Menbers. Subnit welding repair

pl ans for steel and for fracture critical welds, approved prior to making
repairs. Welding repair plans shall address weld repairs within the weld
as well as weld repairs for base netal discontinuities. Al weld repairs
to fracture critical menbers shall be considered critical welds in
accordance with AASHTO AWs D1.5M D1.5 Section 12.17.3 and shall be approved
by the Engi neer of Record. Approval by the Government shall be obtained
for weld repairs to mll defects in the base netal, repair of cracks, or a
revi sed design to conpensate for deficiencies. The Contractor may prepare
procedures and specifications for the repair of anticipated routine

probl ems and subnit them for approval before fabrication begins. Critica
weld repairs require a WPS specific to the weld repair. Defective weld
nmetal shall be removed to sound netal by use of air carbon-arc gougi ng.
Oxygen gougi ng for purposes of weld repair shall not be permtted. The
surfaces shall be thoroughly cleaned before wel ding. |nadequate rempoval of
wel ds that damages the base nmetal shall be subject to replacenent of the
base nmetal, or conpensation for the deficiency in a manner approved by the
Contracting Officer. Wlds that have been repaired shall be retested by
the same nethods used in the original inspection. Except for the repair of
menbers cut to renove test coupons and found to have acceptabl e wel ds,
costs of repairs and retesting shall be borne by the Contractor.

.2.8 Control Di nensi ons

After fabrication of each structure, but prior to painting, record and
submit on the "control dinensions" chart provided, the actual dinensions

i ndi cated on drawing [SXX]. Control dinmensions shall be verified prior to
wi t ness points defined under the schedule of witness points so that they
may be verified during inspection and prior to either final assenbly,

pai nting, or installation of the structure. All control dinensions shal
be verified and docunented prior to shipping the structure.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1 Cl eani ng

Al parts to be installed shall be thoroughly cleaned. Packing conpounds,
rust, dirt, grit and other foreign matter shall be renmpbved. Holes and
grooves for lubrication shall be cleaned. Enclosed chanbers or passages
shal | be exam ned to make sure that they are free from damagi ng nmateri al s.
Where units or itenms are shipped as assenblies they will be inspected prior
to installation. Disassenbly, cleaning and lubrication will not be

requi red except where necessary to place the assenbly in a clean and
properly lubricated condition. Pipe wenches, cold chisels or other tools
likely to cause danage to the surfaces of rods, nuts or other parts shal
not be used for assenbling and tightening parts. Non-Structural bolts and
screws shall be tightened firmy and unifornmly but care shall be taken not
to overstress the threads. Wen a half nut is used for locking a full nut
the half nut shall be placed first and followed by the full nut. Threads
of all bolts except high strength bolts, nuts and screws shall be

| ubricated with an approved |ubricant before assenbly. Threads of
corrosion-resisting steel bolts and nuts shall be coated with an approved
antigalling compound. Driving and drifting bolts or keys will not be
permtted.
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3.1.2 Alignment and Setting

Each nmachi nery conmponent or structural unit attached to structurals
fabricated according to this specification shall be accurately aligned by
the use of steel shins or other approved nethods so that no binding in any
novi ng parts or distortion of any nenber occurs before it is fastened in

pl ace. The alignnment of all parts with respect to each other shall be true
within the respective tolerances required. Shins are to remain with the
final installation where called for on the drawi ngs. Were parts are
press-fit, anti seize conmpound shall be applied to | aying surfaces.

3.2 PROTECTI ON OF FI NI SHED WORK

Machi ned surfaces shall be thoroughly cleaned of foreign matter. Al
finished surfaces shall be protected by suitable nmeans. Unassenbl ed pins
and bolts shall be oiled and wapped with noisture resistant paper or
protected by other approved neans. Finished surfaces of ferrous netals to
be in bolted contact shall be washed with an approved rust inhibitor and
coated with an approved rust resisting conpound for tenporary protection
during fabrication, shipping and storage periods. Finished surfaces of
nmetal s shall be painted as specified in specification SECTION 09 97 02:

PAI NTI NG - HYDRAULI C STRUCTURES.

3.3 PAI NTI NG
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NOTE: Paint preparation is defined in the paint
specifications. Consider that the |evel of
preparation required is directly related to the
quality of paint application as well as the cost of
the project. Industry standards governing the
description of surface preparation categories are
publ i shed by the Society for Protective Coatings
SSPC. For nobst HSS applications the preparation

| evel should be SSPC-SP5 - White Metal Bl ast

C eaning. This level of preparation renoves al
contaminents fromthe surface of the steel. This
preparation has linited exposure time (8 hours or

| ess depending on relative humdity) and is
therefore not included in this section. Ginding of
pl ate edges and cornersis recomenced to renove
hardness due to flanme cutting. Hardness on the
edges of plates (flanges of girder etc.) will result
in insufficient roughness to pernit proper paint
adhesion. Ginding these areas to renove the oxygen
cut area will produce proper adhesion and will also
reduce the potential for hydrogen enbrittlenent.
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Al'l exposed surfaces of the structure shall be painted as specified in
Section 09 97 02: PAINTING - HYDRAULI C STRUCTURES. All edges of plate
shal |l be ground prior to coating. Ginding plate edges shall be
acconpl i shed before paint preparation in order to renove hardness as a
result of flanme cutting. Al square edges and hol es other than bolt holes
shal | be broken and ground to a 2 nmr 1/16 inch radius prior to painting.

-- End of Section --
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