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(End of Summary of Changes)



Lock and Dam #52 Beartrap Replacnent Project
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SECTI ON 11285A

BEARTRAP LEAF AND LI FTI NG BEAM FABRI CATI ON
01/ 94

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 27 (1995) Steel Castings, Carbon, for Ceneral
Appli cation
ASTM A 36 (2001) Standard Specification for Carbon

Structural Steel

ASTM A 240 (2001) Heat - Resi sting Chrom um and
Chrom um Ni ckel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

ASTM A 325 (2002) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M ninum Tensil e
Strength

ASTM A 572 (2000) Hi gh- Strengt how Al | oy

Col unbi um Vanadi um Structural Steel

ASTM A 564 (2002) Hot - Rol | ed and Col d Fi ni shed
Age- Hardeni ng Stainless Steel Bars and
Shapes

ASTM A 588/ A 588M (2000) Hi gh-Strength Low All oy Structural

Steel with 50 ksi (345 MPa) M ninmum Yield
Point to 4 in. (100 mMm) Thick

*1 ASTM B 148 (1997) Al um num Bronze Sand

Casti ngs *1
ASTM B 505 (1996) Copper-Base All oy Continuous

Casti ngs
ASTM D 2856 (1994) Open-Cell Content of Rigid Cellular

Pl astics by the Air Pycnoneter

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON
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Al SC QC 001 Al SC Certification Programfor Structural
Steel Fabricators
AMERI CAN SCOCI ETY OF NONDESTRUCTI VE TESTI NG

ASNT RP SNT-TC- 1A (1996) Recommended Practice

AMERI CAN WELDI NG SOCI ETY ( AWS)
AWS D1.1 (2000) Structural Welding Code - Steel

AWS D1.5 (1996) Bridge Wl ding Code

ASME | NTERNATI ONAL ( ASME)
ASME Y14.5 CGeonetric D nensioning and Tol eranci ng

ASME B4. 1 (1967; R 1994) Preferred Limts and Fits
for Cylindrical Parts

ASME B46. 1 (1985) Surface Texture (Surface Roughness,
Wavi ness, and Lay)

UNDERWRI TERS LABCRATORI ES (UL)

UL 94 (1996) Standard for Tests for Flammbility
of Plastic Materials for Parts in Devices
and Appliances

U S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A- 3132 Coating System Epoxy Priner/Urethane
Topcoat, For Mnimally Prepared
At nospheric Steel

1.2 DETAI L DRAW NGS

Detail drawi ngs for netal work and machi ne work shall include catal og cuts,
tenpl ates, fabrication and assenbly details and type, grade and cl ass of
material as appropriate. Elements of fabricated itens inadvertently
omtted on contract draw ngs shall be detailed by the fabricator and

i ndicated on the detail draw ngs. Fabrication drawi ngs shall show conplete
details of materials, tolerances, connections, and proposed wel ding
sequences which clearly differentiate shop welds and field welds.

1.3 WVELD NG REQUI REMENTS
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1

3.1 Wel di ng Procedure Qualifications

Except for prequalified (per AW D1.1/D1L1IM and previously qualified
procedures, each Contractor perform ng welding shall record in detail and
shall qualify the wel ding procedure specification for any wel ding procedure
followed in the fabrication of weldnents. Qualification of welding
procedures shall conformto AWS D1.1 (Beartraps) or AWs D1.5 (Lifting Bean)
and to the specifications in this section. Copies of the welding procedure
specification and the results of the procedure qualification test for each
type of welding which requires procedure qualification shall be submtted
for approval. Approval of any procedure, however, will not relieve the
Contractor of the sole responsibility for producing a finished structure
neeting all the requirenents of these specifications. This infornmation
shall be submtted on the forns in Appendix E of AWs D1.1 (Beartraps) or
AWS D1.5 (Lifting Bean). Welding procedure specifications shall be
individually identified and shall be referenced on the detail draw ngs and
erection drawi ngs, or shall be suitably keyed to the contract drawings. In
case of conflict between this specification and AWs D1.1 (Beartraps) or AWS
D1.5 (Lifting Beam), this specification governs.

.3.1.1 Previ ous Qualifications

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

a. Testing was perforned by an approved testing |aboratory, technica
consul tant, or the Contractor's approved quality control organi zation

b. The qualified welding procedure conforns to the requirenents of
this specification and is applicable to welding conditions encountered
under this contract.

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

.3.1.2 Prequal i fi ed Procedures

Wel di ng procedures which are considered prequalified as specified in AW
D1.1 (Beartraps) or AWS D1.5 (Lifting Beam) will be accepted w thout
further qualification. The Contractor shall submt for approval a listing
or an annotated drawing to indicate the joints not prequalified. Procedure
qualification shall be required for these joints.

.3.1.3 Ret est s

If welding procedure fails to neet the requirements of AWS D1.1 (Beartraps)
or AWs D1.5 (Lifting Beam), the procedure specification shall be revised
and requalified, or at the Contractor's option, welding procedure may be
retested in accordance with AWS D1.1 (Beartraps) or AWs D1.5 (Lifting Bean)

If the welding procedure is qualified through retesting, all test results,
i ncluding those of test welds that failed to neet the requirenments, shal
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be submitted with the wel ding procedure.
1.3.2 Wel der, Wel ding Operator, and Tacker Qualifications

Each wel der, wel ding operator, and tacker assigned to work on this contract
shall be qualified in accordance with the applicable requirements of AWS
D1.1 (Beartraps) or AWS D1.5 (Lifting Beam) and as specified in this
section. Welders, welding operators, and tackers who nake acceptable
procedure qualification test welds will be considered qualified for the
wel di ng procedure used.

1.3.2.1 Previ ous Personnel Qualifications

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

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

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

c. The previously qualified welding procedure conforns to the
requirenents of this specification and is applicable to wel ding conditions
encountered under this contract.

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

1.3.2.2 Certificates

Bef ore assigning any wel der, welding operator, or tacker to work under this
contract, the Contractor shall submt the nanmes of the welders, welding
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, wel ding operator, or
tacker is qualified, the code and procedure under which the individual is
qualified, the date qualified, and the nane of the firmand person
certifying the qualification tests. The certification shall be kept on
file, and 3 copies shall be furnished. The certification shall be kept
current for the duration of the contract.

1.3.2.3 Renewal of Qualification

Requal i fication of a welder or welding operator shall be required under any
of the foll ow ng conditions:

a. It has been nore than 6 nonths since the welder or welding
operator has used the specific welding process for which he is qualified.
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b. There is specific reason to question the welder or welding
operator's ability to nake welds that neet the requirenents of these
speci fications.

c. The welder or welding operator was qualified by an enpl oyer other
than those firns perform ng work under this contract, and a qualification
test has not been taken within the past 12 nonths. Records show ng peri ods
of enpl oynent, nane of enpl oyer where wel der, or welding operator, was |ast
enpl oyed, and the process for which qualified shall be submitted as
evi dence of confornance.

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

1.3.3 I nspector Qualification

I nspector qualifications shall be in accordance with AWs D1.1 (Beartraps)
or AWs D1.5 (Lifting Beamj. Nondestructive testing personnel shall be
qualified in accordance with the requirenments of ASNT RP SNT-TC- 1A for
Level Il or Ill in the applicable nondestructive testing nethod. The

i nspector nay be supported by assistant wel ding i nspectors who are not
qualified to ASNT RP SNT-TC- 1A, and assistant inspectors may perform
specific inspection functions under the supervision of the qualified

i nspector.

1.4 DELI VERY, STORAGE AND HANDLI NG
Materials and fabricated itens shall be delivered, handled, and stored and
shi pped in such a manner as to prevent danmage. The Contractor shall verify
the condition and quantity of the itens delivered by the Contracting
O ficer and acknow edge receipt and condition thereof in witing to the
Contracting O ficer. |If delivered itens are danmaged or a shortage is
determ ned, the Contractor shall notify the Contracting O ficer of such in
witing within 48 hours after delivery.
1.5 FABRI CATOR CERTI FI CATI ON
The fabricator shall submt a certificate indicating that they neet the
requi renents of at |east one of the following Certified Fabricator Prograns:
a.) AISC Quality Certification Program (Conplex Bridges)
b.) AWS Certified Wl ding Fabricator Program

c) Anerican Bureau of Shipping (ABS)

PART 2 PRODUCTS
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2.

2.

1 MATERI ALS

1.1 Materials Orders

The Contractor shall furnish 3 copies of purchase orders, mll orders, shop
orders and work orders for all nmaterials orders and itens used in the work.
VWhere m || tests are required purchase orders shall contain the test site
address and the nanme of the testing agency.

.1.2 Met al s

Structural steel, steel castings, stainless steel, alum num bronze and
other nmetal naterials used for fabrication shall conformto the naterial
specifications in this section.

.1.2.1 Structural Steel

Beartrap Leaves: Structural steel shall conformto ASTM A 588, Grade 50
Lifting Beam Structural Steel shall conformto ASTM A 572, Grade 50.

.1.2.2 St eel Pipe

ASTM A53, Type S

.1.2.3 Stainl ess Steel Bars and Shapes

ASTM A276 UNS 30400
ASTM A564 UNS 17400 Condition A

.1.2. 4 Top Rol ler

ASTM A564 UNS 17400 Condition A

2.1.2.5 Casti ngs
ASTM A27 Grade 70-40

*1

2.1.2.6 Bushi ngs

2.

2.

ASTM B 148 or ASTM B505 UNS C95200 *1
1.2.7 Bolts, Nuts and Washers

Bolts - ASTM A325

1.2.8 Stainless Steel Nuts

ASTM A 194, Grade 8N
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*1

2.1.2.9 Shins

2.

2.

Bearing Bronze: ASTM B 505 UNS C93200 *1
1.3 O her Mterials
1.3.1 Pol yur et hane Foam

The top bay of the beartrap | eaves (refer to drawi ngs) shall be conpletely
filled with a conponent pol yurethane foamto increase overall buoyancy. The
| eaf bay must be clean, dry, free of |oose particles, dust, grease and nold
before application is to begin. Filling shall take place after all welding
has been conpl eted. The pol yurethane foam shall have a closed cell content
of 95% or hi gher and neet ASTM D- 2856 requirenments. The pol yuret hane foam
product to be used shall neet the requirenents of "UL-94 HF 1"
classification for fire rating and shall have a density of no nore than
2.75 pcf. Contractor will be required to follow all product application

i nstructions before and during product inplenentation

.2 FABRI CATI ON

2.1 Structural Fabrication

Mat erial must be straight before being laid off or worked. |If
straightening is necessary it shall be done by nmethods that will not inpair
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

requi red, precautions shall be taken to avoid overheating the netal and it
shall be allowed to cool in a nmanner that will not inpair the origina
properties of the netal. 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 to a m nimumradius of
3/4 inch unl ess otherw se approved. Finished nenbers shall be free of

twi sts, bends and open joints. Bolts, nuts and screws shall be tight.

Di nensi onal tol erances shall be as specified and shown on the draw ngs.
Splices shall occur only where shown or approved. Pin holes shall be bored
in conponents after welding, straightening, stress-relieving, and threadi ng
operations are conpleted. Brackets, eye bar sections, and other conponents
requiring straightening shall be strai ghtened by nethods which will not
damage the material. Bronze bushings shall be press-fitted with supporting
conponents. Bolt connections, lugs, clips, or other pick-up assenbly

devi ces shall be provided for components as shown and required for proper
assenbly and installation. Structural steel may be cut by nechanically

gui ded or hand-gui ded torches, provided an accurate profile with a surface
that is snmooth and free fromcracks and notches is obtained. Surfaces and
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edges to be wel ded shall be prepared in accordance with AWS D1.1 or AWSs D1. 5,
Subsection 3.2. Were structural steel is not to be welded, chipping or
grinding will not be required except as necessary to renove slag and sharp
edges of nechanically guided or hand-gui ded cuts not exposed to view
Hand- gui ded cuts which are to be exposed or visible shall be chipped,

ground or machined to sound netal .

2.2.2 D nensi onal Tol erances for Structural Wrk

Di nensi ons shall be neasured by an approved calibrated steel tape of
approxi nately the sane tenperature as the material being neasured. The
overal | dinensions of an assenbled structural unit shall be within the

tol erances indicated on the drawings or as specified in the particular
section of these specifications for the itemof work. Were tolerances are
not specified in other sections of these specifications or show, an

al | owabl e variation of 1/32 inch is permssible in the overall |ength of
conponent nmenbers with both ends nilled and conponent nenbers without
mlled ends shall not deviate fromthe di nensi ons shown by not nore than
1/16 inch for nmenbers 30 feet or less in length and by nore than 1/8 inch
for menbers over 30 feet in length. Centerline dinensions between girders
and di aphragns cannot vary nory than 1/8" fromthe drawings. The overal
squar eness of the beartrap nust be within 1/4" as neasured fromcorner to
corner diagonally.

2.2.3 Wel di ng of Structural Stee

a. Welding Procedures for Structural Steel - Wl ding procedures for
structural steel shall be prequalified as described in AWs DI1. 1,
Subsection 5.1 or shall be qualified by tests as prescribed in AW
D1.1/D.1.M Section 5. Properly docunented evi dence of conpliance with
all requirements of these specifications for previous qualification
tests shall establish a welding procedure as prequalified. For welding
procedures qualified by tests, the test wel ding and speci nen testing
nmust be witnessed and the test report docunent signed by the
Contracting O ficer. Approval of any welding procedure will not
relieve the Contractor of the responsibility for producing a finished
structure nmeeting all requirenents of these specifications. The
Contractor will be directed or authorized to make any changes in

previ ously approved wel di ng procedures that are deened necessary or
desirable by the Contractor O ficer. The Contractor shall subnit a
conpl ete schedul e of wel ding procedures for each steel structure to be
wel ded. The schedul e shall conformto the requirenents specified in
the provisions AWs D1.1 (Beartraps) or AWs D1.5 (Lifting Beam

Sections 2, 3, 4, 7 and 9 and applicable provisions of Section 10. The
schedul e shall provide detail ed procedure specifications and tables or
di agrans showi ng the procedures to be used for each required joint.
Wel di ng procedures nust include filler netal, preheat, interpass
tenperature and stress-relief heat treatnent requirements. Each
wel di ng procedure shall be clearly identified as being prequalified or
required to be qualified by tests. Wl ding procedures nust show types
and | ocations of welds designated or in the specifications to receive
nondestructi ve examn nation

b. Welding Process - Wlding of structural steel shall be by an
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Amdt .

electric arc wel ding process using a nmethod which excl udes the

at nosphere fromthe nolten netal and shall conformto the applicable
provi sions of AWs D1.1 (Beartraps) or AWSs D1.5 (Lifting Beanm), Sections
1thru 7, 9, 10 and 11. Wl ding shall be such as to mninize residua
stresses, distortion and shrinkage.

C.

AVB
appl

Wel di ng Techni que

(1) Filler Metal - The el ectrode, el ectrode-flux conbination and
grade of weld netal shall conformto the appropriate AWS
specification for the base netal and wel ding process being used or
shal |l be as shown where a specific choice of AWS specification

all owables is required. The AWS designation of the electrodes to
be used shall be included in the schedul e of wel ding procedures.
Only | ow hydrogen el ectrodes shall be used for nmanual shi el ded
met al -arc wel di ng regardl ess of the thickness of the steel. A
controll ed tenperature storage oven shall be used at the job site
as prescribed by AWs D1.1 (Beartraps) or AWs D1.5 (Lifting Bean
Subsection 4.5 to nmaintain | ow noisture of |ow hydrogen el ectrodes

(2) Preheat and Interpass Tenperature - Preheating shall be
perforned as required by AWSs D1.1 (Beartraps) or AWs D1.5 (Lifting
Bean), Subsection 4.2 and 4.3 or as ot herw se specified except
that the tenperature of the base netal shall be at |east 70
degrees F. The weldnents to be preheated shall be slowy and
uniformy heated by approved neans to the prescribed tenperature,
held at that tenperature until the welding is conpleted and then
permtted to cool slowy in still air.

(3) Stress-Relief Heat Treatnent - \Were stress relief heat
treatment is specified or shown, it shall be in accordance with
the requirenents of AW D1.1 (Beartraps) or AWs D1.5 (Lifting Beam
Subsection 4.4 unless otherw se authorized or directed.

Wor kmanshi p - Wor kmanship for wel ding shall be in accordance with
D1.1 (Beartraps) or AWs D1.5 (Lifting Beam, Section 3 and ot her
i cabl e requirenents of these specifications.

(1) Preparation of Base Metal - Prior to welding the Contractor
shal | inspect surfaces to be welded to assure conpliance with AW
Dl1.1 (Beartraps) or AWs D1.5 (Lifting Beam), Subsection 3.2.

(2) Tenporary Welds - Tenporary welds required for fabrication
and erection shall be nade under the controlled conditions
prescribed for pernmanent work. Tenporary welds shall be nade
usi ng | ow hydrogen wel di ng el ectrodes and by wel ders qualified for
permanent work as specified in these specifications. Preheating
for tenporary welds shall be as required by AWs D1.1 (Beartraps)
or AWs D1.5 (Lifting Beam) for permanent wel ds except that the

m ni num tenperature shall be 120 degrees F in any case. |In naking
tenporary welds arcs shall not be struck in other than weld

| ocations. Each tenporary weld shall be renoved and ground flush
with adjacent surfaces after serving its purpose.
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2.

2.

(3) Tack Welds - Tacks welds that are to be incorporated into the
per manent work shall be subject to the sane quality requirenents
as the permanent wel ds and shall be cl eaned and thoroughly fused
with permanent welds. Preheating shall be perforned as specified
above for tenporary welds. Miltiple-pass tack welds shall have
cascaded ends. Defective tack welds shall be renoved before

per manent wel di ng.

2.4 Wl ding Equipnent and Materials

Al'l wel ding equi pnent, electrodes, welding wire, and fluxes shall be
capabl e of producing satisfactory welds when used by a qualified welder or
wel di ng operator performng qualified welding procedures. Al welding
equi pmrent and materials shall conmply with the applicable requirenents of
AWS D1.1 or D1.5.

.2.5 Bol t ed Connecti ons

Bolts, nuts and washers shall be of the type specified or indicated. All
nuts shall be equi pped with washers except for high strength bolts.

Bevel ed washers shall be used where bearing faces have a sl ope of nore than
1:20 with respect to a plane normal to the bolt axis. Were the use of
hi gh strength bolts is specified or indicated the materials, worknmanship
and installation shall conformto the applicable provisions of ASTM A 325

a. Bolt Holes - Bolt holes shall be accurately |ocated, snooth,
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 nore than 1/16 inch |arger
than the dianmeter of the bolt.

(2) Holes for fitted bolts shall be match-reaned or drilled in

the shop. Burrs resulting fromreaning shall be renoved. The
threads of bolts shall be entirely outside of the holes. The body
di ameter of bolts shall have tol erances as recommended by ASME B4.1
for the class of fit specified. Fitted bolts shall be fitted in
reanmed hol es by selective assenbly to provide an LN-2 fit.

(3) Holes for high strength bolts shall have dianeters of not

nore than 1/16 inch larger than bolt dianmeters. |If the thickness
of the material is not greater than the dianeter of the bolts the
hol es may be punched. |If the thickness of the material is greater

than the dianeter of the bolts the holes nmay be drilled full size
or subpunched or subdrilled at least 1/8 inch smaller than the

di ameter of the bolts and then reaned to full size. Poor matching
of holes will be cause for rejection. Drifting occurring during
assenbly shall not distort the netal or enlarge the holes.

Reanming to a |arger dianeter of the next standard size bolt wll
be allowed for slight m smatching.

2.6 Machi ne Wor k

Tol erances, all owances and gauges for netal fits between plain
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non-t hreaded, cylindrical parts shall conformto ASME B4.1 for the class of
fit shown or required unless otherw se shown on approved detail draw ngs.
Where fits are not shown they shall be suitable as approved. Tol erances
for machi ne-fini shed surfaces designated by non-deci nal di mensions shall be
within 1/64 inch. Qher tol erances are governed by ASME Y14.5 Sufficient
machi ni ng stock shall be allowed on placing pads to ensure true surfaces of
solid material. Finished contact or bearing surfaces shall be true and
exact to secure full contact. Journal surfaces shall be polished and al
surfaces shall be finished with sufficient snmoothness and accuracy to
ensure proper operation when assenbled. Parts entering any nmachi ne shal

be accurately machined and all |ike parts shall be interchangeabl e except
that parts assenbl ed together for drilling or ream ng of holes or nachining
will not be required to be interchangeable with |ike parts. Al drilled
hol es bolts shall be accurately | ocated.

2.2.6.1 Fi ni shed Surf aces

Surface finishes indicated or specified shall be in accordance with ASMVE
B46. 1. Values of required roughness heights are arithnetical average

devi ations expressed in mcroinches. These values are nmaxi num Lesser
degrees will be satisfactory unless otherwi se indicated. Conpliance with
surface requirenents shall be deternined by sense of feel and visua

i nspection of the work conpared to Roughness Conpari son Specinmens in
accordance with the provisions of ASME B46.1. Val ues of roughness wi dth
and wavi ness height shall be consistent with the general type of finish
speci fied by roughness height. Were the finish is not indicated or
specified it shall be that which is npbst suitable for the particular
surface, provide the class of fit required and be indicated on the detai
drawi ngs by a synbol which conforns to ASVE B46.1 when nachine finishing is
provided. Flaws such as scratches, ridges, holes, peaks, cracks or checks
which will nake the part unsuitable for the intended use will be cause for
rejection.

2.2.6.2 Unfi ni shed Surfaces

Al work shall be laid out to secure proper matchi ng of adjoining
unfi ni shed surfaces unless otherwi se directed. Were there is a |arge

di screpancy between adj oi ni ng unfini shed surfaces they shall be chi pped and
ground snooth or nmachined to secure proper alignnent. Unfinished surfaces
shall be true to the lines and di nensions shown and shall be chipped or
ground free of all projections and rough spots. Depressions or hol es not
affecting the strength or useful ness of the parts shall be filled in an
approved nmanner.

2.2.6.3 Pin Hol es
Pin holes shall be bored true to gauges, snooth, straight and at right
angles to the axis of the nenber. The boring shall be done after the
menber is securely fastened in position

2.2.7 Patterns
Care shall be taken to avoid sharp corners or abrupt changes in cross

section and anmple fillets shall be used in the construction of patterns.
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Draft and increases in pattern thicknesses shall be added as required to
conformto the standard foundry practice applied and as necessary to ensure
that all netal thicknesses of the finished castings conformto the

di mensi ons shown and are within the tol erances specified in paragraph

| NSPECTI ON OF STEEL CASTI NGS.

2.2.7.1 Fabrication of Patterns and Core Boxes

Patterns and core boxes that shall becone the property of the Governnment
shal |l be substantially nmade from thoroughly seasoned Grade B or better
sugar pine, northern white pine or an approved equal. Built-up patterns
and core boxes shall be securely glued and screwed together. @ ue shall be
of an approved hi gh grade, water resistant and suitably treated for

resi stance to fungus and insect infestation. Only light sections are
permtted to be nailed. Screw holes shall be counterbored and neatly
filled with wood plugs. Loose pieces shall be dovetailed or fastened with
pul | -out dowels. Split patterns and core boxes shall have netal dowels at
partings. Skelton or sweep patterns will not be accepted unless
specifically authorized. Al nail and tool marks on nol ding surfaces shal
be filled with beeswax. All surfaces shall be sanded with No. 0 grade
sandpaper. Patterns shall be finished with not |ess than three coats of an
approved phenolic-resin sealer colored in accordance with the standard
trade practices for pattern colors. Each pattern, core box and | oose piece
shall be stanped with the part mark shown. Patterns shall be furnished
conplete with necessary core boxes and tenpl ates.

2.2.7.2 Di sposition of Patterns, Core Boxes, and Tenpl ates

Boxes and crates for the packing and shi pnent of patterns, core boxes and
tenpl ates shall be substantially nmade and put together with screws so that
they can be used several tines. Each box and crate shall be plainly marked
toindicate its contents. All patterns, core boxes and tenplates shall be
t horoughly cl eaned, crated and delivered in first-class condition with a
list of sane in duplicate to U. S. Arny Corps of Engineers, Louisville
Repair Station before final paynent is nade. The Contracting Oficer
reserves the right to withhold paynent for final parts nade from any
pattern until such pattern is delivered. Patterns and core boxes shall be
varni shed and all tenplates given a coat of an approved paint before being
crated. Any pattern, core box or tenplate lost in shipnment or danmaged by
the Contractor shall be replaced by the Contractor w thout charge to the
Gover nrent .

2.2.8 Casti ngs

Each casting shall bear cast or stanmped mark nunbers. Castings wei ghing
nore than 500 required pounds shall al so bear cast or stanped heat nunbers.
Devi ati ons fromthe dinmensions of castings shown shall not exceed anopunts
that will inpair the strength of castings by nore than 10 percent as
conputed fromthe di nensi ons shown. Di nensions of castings shown on
approved detail draw ngs shall be finished dinmensions. Castings that are
war ped or otherwi se distorted or that are oversize to an extent that wll
interfere with proper fit with other parts of the nmachinery or structure
will be rejected. The structure of netal in castings shall be honbgeneous
and free from excessive nonnetallic inclusions. Excessive segregation of
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inmpurities or alloys at critical points in castings will be cause for
rejection. Repairs to castings shall not be nmde prior to approval. M nor

surface inperfections not affecting the strength of casting may be wel ded
in the "green" if approved. Surface inmperfections shall be considered

m nor when the depth of the cavity prepared for welding is the | esser of 20
percent of the actual wall thickness or 1 inch. Inspection of the castings
shal | be done in accordance with paragraph 2.3.8 of this section. Defects
other than mnor surface inperfections may be wel ded only when specifically
aut horized in accordance with the follow ng requirenents:

a. The defects have been entirely renoved and are judged not to affect
the strength, use or machineability of the castings when properly
wel ded and stress relieved.

b. The proposed wel ding procedure, stress relief and nethod of
exam nation of the repair work have been submtted and approved.

2.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

The Contractor shall require material tests and anal yses perforned and
certified by an approved | aboratory to denbnstrate that materials are in
conformity with the specifications. These tests and anal yses shall be
perfornmed and certified at the Contractor's expense. Tests, inspections,
and verifications shall conformto the requirenents of the particul ar
sections of these specifications for the respective items of work unless
ot herwi se specified or authorized. Tests shall be conducted in the
presence of the Contracting Oficer if so required. The Contractor shal
furni sh speci mens and sanples for additional independent tests and anal yses
upon request by the Contracting Oficer. Specinens and sanples shall be
properly | abel ed and prepared for shipnment.

2.3.1 Nondest ructive Testing

When doubt exists as to the soundness of any naterial part such part may be
subj ected to any form of nondestructive testing determ ned by the
Contracting O ficer. This may include ultrasonic, nmagnaflux, dye
penetrant, x-ray, gamm ray or any other test that will thoroughly

i nvestigate the part in question. The cost of such investigation will be
borne by the Governnent. Any defects will be cause for rejection and
rejected parts shall be replaced and retested at the Contractor's expense.

2.3.2 I nspection of Structural Steel Wl ding

The Contractor shall maintain an approved inspection system and perform
required inspections in accordance with the Contractor's Quality Control
System Welding shall be subject to inspection to determ ne confornance
with the requirenents of AW DI1.lor AWS D1.5, the approved wel ding
procedures and provisions stated in other sections of these specifications.
Nondestructi ve exam nation of designated welds will be required.
Suppl emrent al exami nati on of any joint or coupon cut fromany location in
any joint may be required.
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2.3.3 Vi sual Exam nati on

Al'l visual exam nation of conpleted welds shall be cleaned and carefully
exam ned for insufficient throat or |eg sizes, cracks, undercutting,
over | ap, excessive convexity or reinforcenment and ot her surface defects to
ensure conpliance with the requirenents of AWS D1.1 (Beartraps) or AWS D1.5
(Lifting Beam, Section 3 and Section 9, Part D

2.3.4 Nondestructi ve Exam nati on

The nondestructive exani nation of shop welds shall be perforned as
desi gnated or described in the sections of these specifications covering
the particular items of work.

a. Testing Agency - The nondestructive exam nation of welds and the
eval uation of exam nation tests as to the acceptability of the welds
shal |l be perfornmed by a testing agency adequately equi pped and
conpetent to performsuch services or by the Contractor using suitable
equi pnment and qualified personnel. 1In either case witten approval of
t he exami nation procedures is required and the exam nation tests shal
be made in the presence of the Contracting Officer. The evaluation of
exam nation tests shall be subject to the approval and all records
shal | become the property of the Governnent.

b. Exam nation Procedures - Exami nation procedures shall conformto
the foll ow ng requirenents.

(1) Utrasonic Testing - Mking, evaluating and reporting
ultrasonic testing of welds shall conformto the requirenents of
AWS D1.1 or AW5 D1.5, Section 6, Part C. The ultrasonic equi pnent
shal | be capabl e of nmaking a permanent record of the test

i ndications. A record shall be made of each weld tested.

(2) Radiographic Testing - Mking, evaluating and reporting
radi ographic testing of welds shall conformto the requirenents of
AW5 D1.1 or AWS D1.5, Section 6, Part B.

(3) Magnetic Particle Inspection - Magnetic particle inspection
of welds shall conformto the applicable provisions of ASTME 709.

(4) Dye Penetrant |nspection - Dye penetrant inspection of welds
shall conformto the applicable provisions of ASTM E 165.

c. Acceptability of Welds - Welds shall be unacceptable if shown to
have defects prohibited by AWs D1.1 (Beartraps) or AWS D1.5 (Lifting
Bean), Subsection 9.25 or possess any degree of inconplete fusion,

i nadequat e penetration or undercutting.

d. Welds to be Subject to Nondestructive Exam nation
Refer to project drawi ngs for specific |ocations of nondestructive testing to
be performed. In addition to the nondestructive testing shown on the

drawi ngs, 10% of all remaining welds shall be tested at random | ocati ons,
using the appropriate test for the type of weld inspected.
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2.

3.5 Test Coupons

The Governnent reserves the right to require the Contractor to renove
coupons from conpl eted 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
netal it will be considered evidence of negligence or inconpetence and such
wel der shall be renoved fromthe work. Wen coupons are renoved from any
part of a structure the nenbers cut shall be repaired in a neat manner with
joints of the proper type to develop the full strength of the nenbers.
Repaired joints shall be peened as approved or directed to relieve residua
stress. The expense for renbving and testing coupons, repairing cut
nmenbers and the nondestructive exam nation of repairs shall be borne by the
Governnent or the Contractor.

.3.6 Suppl ement al Exami nati on

When t he soundness of any weld is suspected of being deficient due to
faulty wel ding or stresses that m ght occur during shipment or erection the
CGovernment reserves the right to perform nondestructive suppl enent al

exam nations before final acceptance. The cost of such inspection will be
borne by the Governnent.

.3.7 Structural Steel Wl ding Repairs

Defective welds in the structural steel welding repairs shall be repaired
in accordance with AWs D1.1 (Beartraps) or AWs D1.5 (Lifting Beam
Subsection 3.7. Defective weld nmetal shall be renpbved to sound netal by
use of air carbon-arc or oxygen gougi ng. The surfaces shall be thoroughly
cl eaned before welding. WlIlds that have been repaired shall be retested by
the sane nethods used in the original inspection. Except for the repair of
nmenbers cut to renmove test coupons and found to have acceptable wel ds costs
of repairs and retesting shall be borne by the Contractor.

.3.8 I nspection of Steel Castings

The Contractor shall performradi ographic inspection of steel castings as
desi gnated and as described in the section of these specifications covering
the particular itemof work. The procedure for naking, evaluating and
reporting the radi ographic inspection shall conformto the requirenents of
ASTM E 94. The castings shall be unacceptable if shown to have defects of
greater severity than the applicable reference standard specified in the
foll owi ng table:

SEVERI TY LEVELS
DI SCONTI NUI TY TYPE OR CLASSES
Gas or Bl owhol es
Sand Spots and I ncl usions
I nternal Shrinkage
Hot Tears, Cracks
Unf used Chapl ets
Internal Chills

PR EPNWD
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SEVERI TY LEVELS
DI SCONTI NUI TY TYPE OR CLASSES
Gas or Bl owhol es
Sand Spots and I ncl usions
I nternal Shrinkage
Hot Tears, Cracks
Unfused Chapl ets

P FPNWOWD

The applicable referenced standards shall be as illustrated in ASTM E 446.
The eval uation of the radi ographs shall be subject to approval and al
records shall becone the property of the Governnent.

2.3.9 Lifti ng Beam Testing

The Iifting beam shall be tested for each of the various weights and
configurations shown on the drawings (for a total of four tests). The test
wei ght, rigging and lifting mechanismfor these tests are the
responsibility of the contractor. The test shall done in the presence of
the contracting officer's representative. A report for each shall be
submtted to the Governnent and a load rating shall be given for each of
the four weights that are tested. Deflections of the beam neasured at the
ends, pick points and centerline, shall also be recorded as part of the
test.

2.4 PAI NTI NG

Itens or surfaces to be coated: All exposed surfaces of the beartrap hinge
pedestal castings, |lift beamand |ift beamracks. Do not paint the insides
of bolt holes or pin holes. Either one of the followi ng paint sytens |isted
shal | be used.

PAI NT SYSTENMS

SURFACE

PREPARATI ON 1st COAT 2nd COAT
Alternate 1

Power tool or Epoxy Pri ner Ur et hane Topcoat
brush-of f bl ast CID A-A-3132 CI D A-A-3132
cl eani ng

Alternate 2
Conmrer ci al Epoxy Pri ner Ur et hane Topcoat
bl ast cl eani ng CID A-A- 3132 CID A-A- 3132

The 2nd Coat shall be applied to a dry thickness of 6 mls.

PART 3 EXECUTI ON
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3.1  WELDI NG OPERATI ONS
3.1.1 Requi renent s

Wor kmanshi p and techni ques for wel ded construction shall conformto the

requi renents of AW5 D1.1 (Beartraps) or AWs D1.5 (Lifting Beam) and Al SC 335.
When AWS D1.1 (Beartraps) or AWs D1.5 (Lifting Bean) and the Al SC ASD 335
specification conflict, the requirenents of AWs D1.1 shall govern

3.1.2 I dentification
Wel ds shall be identified in one of the foll owi ng ways:

a. Witten records shall be submtted to indicate the | ocation of
wel ds made by each wel der, wel ding operator, or tacker

b. Each wel der, welding operator, or tacker shall be assigned a
nunber, letter, or synbol to identify welds nade by that individual. The
Contracting O ficer may require welders, welding operators, and tackers to
apply their synbol next to the weld by neans of rubber stanp, felt-tipped
mar ker wi th waterproof ink, or other nmethods that do not cause an
indentation in the netal. For seamwelds, the identification mark shall be
adjacent to the weld at 3 foot intervals. ldentification with die stanps
or electric etchers shall not be all owed.

3.2 QUALI TY CONTRCL

Testing shall be done by an approved inspection or testing |aboratory or
technical consultant; or if approved, the Contractor's inspection and
testing personnel nmay be used instead of the comercial inspection or
testing laboratory or technical consultant. The Contractor shall perform
vi sual inspection plus one of the follow ng: a)radiographic or b)ultrasonic
or ¢) magnetic particle, inspection to determ ne conformance wi th paragraph
STANDARDS OF ACCEPTANCE. Procedures and techniques for inspection shall be
in accordance with applicable requirements of AWS D1.1 (Beartraps) or AWS
D1.5 (Lifting Beam), except that in radiographic inspection only filmtypes
designated as "fine grain," or "extra fine," shall be enpl oyed.

3.3 STANDARDS OF ACCEPTANCE

Di mensi onal tol erances for wel ded construction, details of welds, and
quality of welds shall be in accordance with the applicable requirenents of
AWS D1.1 (Beartraps) or AWs D1.5 (Lifting Bean) and the contract draw ngs.
Nondestructive testing shall be by visual inspection and radiographic,

ul trasonic, magnetic particle, nethods. The m ni num extent of
nondestructive testing shall be random 10 percent of welds or joints, as

i ndi cated on the draw ngs.

3.4  GOVERNMENT | NSPECTI ON AND TESTI NG
In addition to the inspection and tests perforned by the Contractor for

quality control, the Governnent may performinspection and testing for
acceptance to the extent determined by the Contracting Oficer. The costs
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of such inspection and testing will be borne by the Contractor if
unsatisfactory welds are discovered, or by the Governnent if the welds are
sati sfactory. The work may be perforned by the Governnment's own forces or
under a separate contract for inspection and testing. The Governnent
reserves the right to perform suppl enental nondestructive and destructive
tests to determ ne conpliance with paragraph STANDARDS OF ACCEPTANCE

3.5 CORRECTI ONS AND REPAI RS

When inspection or testing indicates defects in the weld joints, the welds
shal |l be repaired using a qualified welder or welding operator as
applicable. Corrections shall be in accordance with the requirenents of
AWS D1.1 (Beartraps) or AWs D1.5 (Lifting Bean) and the specifications.
Def ects shall be repaired in accordance with the approved procedures.
Def ects di scovered between passes shall be repaired before additional weld
material is deposited. Werever a defect is renoved and repair by wel ding
is not required, the affected area shall be blended into the surroundi ng
surface to elininate sharp notches, crevices, or corners. After a defect
is thought to have been renbved, and before rewel ding, the area shall be
exam ned by suitable nethods to ensure that the defect has been elininated.
Repair welds shall neet the inspection requirenments for the origina
wel ds. Any indication of a defect shall be regarded as a defect, unless
reeval uation by nondestructive nethods or by surface conditioning shows
that no unacceptable defect is present.

-- End of Section --
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