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STRUCTURAL STEEL AND MISCELLANEOUS METALS
(REV 5-4-26)

ARTICLE 460-2 is deleted and the following is substituted:

460-2 Materials.

Provide the materials specified in the Contract Documents in accordance with Sections 6,
105, ASTM A6, and AASHTO/AWS D1.5, Bridge Welding Code. Fabricate all unpainted steel
elements using steels with weathering characteristics as defined in ASTM A709 for grades with a
“W” suffix.

Structural components designated as a Nonredundant Steel Tension Member (NSTM)
shall conform to the provisions of the AASHTO/AWS D1.5, Bridge Welding Code,
Clause 12 AASHTO/AWS Fracture Control Plan (FCP) for Non-redundant Members, in addition
to the requirements of the Contract Documents.

Meet the additional following requirements:

Structural Steel and Miscellaneous Metal Items............. Section 962
Galvanizing..... V ......................................................... Section 962-11
Structural Coatings..........cceevveeirerieriieenieereereeereenere e Section 560

Strnt L Coatino Materigla
TtIT e TvI Ict

1ethirs Qection-Q75
otractarar Codtiirg (27557 B £ ¢ 3 T T T T T T E R R T D TTTIoOmn 7

SUBARTICLE 460-4.2.2 is deleted and the following substituted:

460-4.2.2 Match Marking of Members and Assemblies: Match mark all
connecting members or parts that have been reamed or drilled while assembled. The fabricator
shall submit a diagram showing all marks and clearly indicate the location of all the marks on the
shop drawings.

Use painted marks, attached metal tags, other durable methods which do
not degrade the finish of the piece, including plasma etching or low-stress type steel die stamps
to identify and match mark pieces. If steel die stamps are used, they must be blunt nosed or
interrupted dot dies, manufactured to produce impressions that are rounded at the bottom of the
impression. Re-mark coated type markings as necessary to maintain continuity in traceability.
Plasma etching using robotic equipment may be used to mark the surface of a steel plate when
done at maximum 10 aAmps and at-between +50-140 and 160 inches per minute travel speed.
Plasma etching outside of these parameters requires Engineer approval.

Mark splice plates and girders so that upon erection, the mark on the splice
plate is located opposite a matching mark on the girder. Place the mark on web splice plates,
midway down the long side of the plate, on either the right or left side, to correspond with the
girder to which the splice plate will be temporarily attached for shipping to the erection site.
Make a matching stamp on the girder web opposite the mark on the splice plate.

Place the mark on top or bottom flange splice plates, on the right or left
end of the plate, corresponding to the girder to which the plate will be attached for shipment to
the erection site. Place a corresponding mark on the girder flange opposite the mark in the splice
plate.




As an alternate location for tub girder bottom flange splice plates, place
the mark midway down the long side of the plate, on either the right or left side, to correspond
with the girder to which the splice plate will be temporarily attached for shipping to the erection
site. Make a matching mark on the girder flange opposite the mark on the splice plate.

Mark girders and beams on the left end, according to the orientation
shown in the shop drawings, near the top flange. Mark diaphragms in the middle upper portion of
the web. Mark cross-frames in the middle of the top or bottom horizontal member.

When heat numbers and other identification marking are applied by die
stamping to NSTMs, low stress dies shall be used.

Low-stress die stamp markings applied to NSTMs shall be placed in
locations or zones shown or described in the approved shop drawings. Low-stress or
compression areas are preferred.

Ensure that during fabrication, the heat number is maintained on each
primary member by paint until the component is permanently joined into a piece marked member
or assembly.

SUBARTICLE 460-4.4.2 is expanded by the following:

460-4.4.2.6 Induction Bent Pipes: Induction bent pipes and their final
dimensions shall meet Pipe Fabrication Institute Standard ES-24.

SUBARTICLE 460-5.2.1 is deleted and the following substituted:

460-5.2.1 Rotational Capacity (RC) Tests: At the location of and prior to
installation of permanent high-strength fasteners in primary member connections, perform RC

tests in accordance with Seetion-A2S5-FEM-5-581Horlong bolts)or EM-5-582Section A2 7 (for
sheﬁ—belrts%—ASTM F3125 Annex A2.7- %&en%m%&hﬂ—th%ﬁ&s%ene&a%&e&pab%%ef—devel@pmg—ﬂqe

ass&%bhes—pen—k@%l‘—deygﬂaﬂe# The bolt nut and washer shall come from the same LOT and be
packed in the same container (or group of containers assigredassigned to the same LOT), except

in special cases where nuts and washers have only one production LOT number for each size.

Short bolts may also be tested using FM 5-583 with DTIs calibrated with
long bolts installed in a Tension Measuring Device.

Washers are required for RC tests even though they may not be required
for jobsite installation. Where washers are not required for jobsite installation, LOT
identification is not required. The washer coating shall be the same as that for the bolt and nut.

If any of the bolt assemblies required-tests-fails the RC test, the entire
LOT will be rejected.

SUBARTICLE 460-5.4.2 is deleted and the following substituted:

460-5.4.2 Preparation of Faying Surfaces: Provide coated and non-coated
faying surfaces in accordance with the Contract Documents. Faying surfaces specified as blast-
cleaned must satisfy SSPC SP-510 ‘Near-White Blast Cleaning.’



When painting of the slip-critical faying surface of bolted connections is
required, use only the prime coat. Prepare and coat the faying surfaces prior to installation of the
fasteners. Provide certification of the slip critical classification required in the Contract
Documents.

Submit certification to the Engineer that galvanized faying surfaces meet
or exceed a Class C slip critical classification, unless a different classification is required
elsewhere in the Contract Documents. Mechanically roughen galvanized faying surfaces in
accordance with the galvanizer’s recommendations.

SUBARTICLE 460-5.4.7 is deleted and the following substituted:

460-5.4.7 Bolt Tension: Provide a Skidmore-Wilhelm Calibrator, or other
equivalent bolt tension measuring device, wherever final connections are being madeassembled.
Confirm the accuracy of the tension measuring device by having it calibrated by an approved
testing agency once a year.

SUBARTICLE 460-5.4.8 is deleted and the following substituted:

460-5.4.8 Turn-of-Nut Tightening: For each work shift, perform tests utilizing a
representative sample of five fastener assemblies, from each LOT to be installed that shift.
Perform the tests using the tension measuring device, following the same
procedure to be used for actual installation of the fastener assemblies, to a snug-tight tension and
corresponding torque, which, when the additional turns required in Table 460-6, Nut Rotation
from the Snug-Tight Condition are added, will result in at least 1.05 times the minimum required
fastener installation tension as shown in Table 460-5. Place a washer under the part turned in the
tightening of the bolt. Consider the job inspection snug-tight torque as the average of three test
values determined after rejecting the high and low-test values.

For fastener assemblies too short to fit in the tension measuring device,
modify the determination of the job inspection snug-tight torque in accordance with FM-5-
582ASTM F3125 AnnexSeetion A2.7.

460-5.4.8.1 Snug-Tight Condition: In the turn-of-nut method, first bring
all the fastener assemblies of the connection to a “snug-tight” condition to ensure that all parts of
the connection are in firm contact with each other.

For the purposes of this specification, “firm contact” shall mean the
condition that exists on a faying surface when the plies are solidly seated against each other, but
not necessarily in continuous contact. Regard snug-tight as the tightness required to produce the
bolt tension, which following the final applied rotation, produces at least 1.05 times the
minimum required bolt tension in accordance with Table 460-5, Minimum Required Fastener
Tension. In the presence of the Engineer, and on a daily basis, determine the job inspection snug-
tight torque as specified herein.

460-5.4.8.2 Final Tightening: After verification of the snug-tight
condition in accordance with 460-5.4.11 by the Engineer, tighten all fastener assemblies in the
joint by applying the applicable amount of nut rotation specified in Table 460-6, Nut Rotation
from the Snug-Tight Condition. Once snug-tight, bring all fasteners to the required tension
within the same work shift.




Table 460-6
Nut Rotation from the Snug-Tight Condition

One Face Normal to Bolt Both Faces Sloped Not
Bolt Length Measured from (Both Faces Axis and Other Face Sloped More than 20:1 from
Underside of Head to End of | Normal to P Normal to Bolt Axis.
. Not More than 20:1.
Bolt Bolt Axis Bevel Washers not
Bevel Washer not Used.
Used.
Up to and Including Four (4) |} 5\ ) 1/2 turn 2/3 turn
Diameters
Over Four (4) Diameters but
not Exceeding Eight (8) 1/2 turn 2/3 turn 5/6 turn
Diameters
Over Eight (8) Diameters but
Not Exceeding Twelve (12) | 2/3 turn 5/6 turn 1 turn
Diameters

INotes:

1. Nut rotation is relative to the bolt, regardless of the element being turned.

2. Tolerance for bolts installed by 1/2 turn or less is + 30 degrees. For bolts installed by 2/3 turn or more, the tolerance is + 45
degrees.

3. Nut rotations given are only applicable to connections in which all material within the grip of the bolt is steel.

4. For bolt lengths exceeding 12 diameters, establish the required rotation by performing actual tests in a suitable tension device
simulating the actual conditions. Submit procedures to the Engineer for review.

SUBARTICLE 460-6.5 is deleted and the following substituted:

460-6.5 Field Welding: Perform £field welding only with the approval of the Engineer

or as shown in the Plans. AH-Perform field welding eperationsmust-be-condueted-in accordance
with AWS D1.5 for bridge structures and AWS D1.1 for tubular structures. and-Field welding

shall be performed in the presence of a-the Contractor’s Certified Welding Inspector.




STRUCTURAL STEEL AND MISCELLANEOUS METALS
(REV 5-4-26)

ARTICLE 460-2 is deleted and the following is substituted:

460-2 Materials.

Provide the materials specified in the Contract Documents in accordance with Sections 6,
105, ASTM A6, and AASHTO/AWS D1.5, Bridge Welding Code. Fabricate all unpainted steel
elements using steels with weathering characteristics as defined in ASTM A709 for grades with a
“W” suffix.

Structural components designated as a Nonredundant Steel Tension Member (NSTM)
shall conform to the provisions of the AASHTO/AWS D1.5, Bridge Welding Code,
Clause 12 AASHTO/AWS Fracture Control Plan (FCP) for Non-redundant Members, in addition
to the requirements of the Contract Documents.

Meet the additional following requirements:

Structural Steel and Miscellaneous Metal Items............. Section 962
GalVaniZINg .......ccveveeeiieiieeieeieeeee e Section 962-11
Structural Coatings........c.coevvereevieriineniieeiereeeneeseeeene Section 560

SUBARTICLE 460-4.2.2 is deleted and the following substituted:

460-4.2.2 Match Marking of Members and Assemblies: Match mark all
connecting members or parts that have been reamed or drilled while assembled. The fabricator
shall submit a diagram showing all marks and clearly indicate the location of all the marks on the
shop drawings.

Use painted marks, attached metal tags, other durable methods which do
not degrade the finish of the piece, including plasma etching or low-stress type steel die stamps
to identify and match mark pieces. If steel die stamps are used, they must be blunt nosed or
interrupted dot dies, manufactured to produce impressions that are rounded at the bottom of the
impression. Re-mark coated type markings as necessary to maintain continuity in traceability.
Plasma etching using robotic equipment may be used to mark the surface of a steel plate when
done at maximum 10 Amps and between 140 and 160 inches per minute travel speed. Plasma
etching outside of these parameters requires Engineer approval.

Mark splice plates and girders so that upon erection, the mark on the splice
plate is located opposite a matching mark on the girder. Place the mark on web splice plates,
midway down the long side of the plate, on either the right or left side, to correspond with the
girder to which the splice plate will be temporarily attached for shipping to the erection site.
Make a matching stamp on the girder web opposite the mark on the splice plate.

Place the mark on top or bottom flange splice plates, on the right or left
end of the plate, corresponding to the girder to which the plate will be attached for shipment to
the erection site. Place a corresponding mark on the girder flange opposite the mark in the splice
plate.

As an alternate location for tub girder bottom flange splice plates, place
the mark midway down the long side of the plate, on either the right or left side, to correspond
with the girder to which the splice plate will be temporarily attached for shipping to the erection
site. Make a matching mark on the girder flange opposite the mark on the splice plate.



Mark girders and beams on the left end, according to the orientation
shown in the shop drawings, near the top flange. Mark diaphragms in the middle upper portion of
the web. Mark cross-frames in the middle of the top or bottom horizontal member.

When heat numbers and other identification marking are applied by die
stamping to NSTMs, low stress dies shall be used.

Low-stress die stamp markings applied to NSTMs shall be placed in
locations or zones shown or described in the approved shop drawings. Low-stress or
compression areas are preferred.

Ensure that during fabrication, the heat number is maintained on each
primary member by paint until the component is permanently joined into a piece marked member
or assembly.

SUBARTICLE 460-4.4.2 is expanded by the following:

460-4.4.2.6 Induction Bent Pipes: Induction bent pipes and their final
dimensions shall meet Pipe Fabrication Institute Standard ES-24.

SUBARTICLE 460-5.2.1 is deleted and the following substituted:

460-5.2.1 Rotational Capacity (RC) Tests: At the location of and prior to
installation of permanent high-strength fasteners in primary member connections, perform RC
tests in accordance with Annex A2 of ASTM F3125. The bolt, nut and washer shall come from
the same LOT and be packed in the same container (or group of containers assigned to the same
LOT), except in special cases where nuts and washers have only one production LOT number for
each size.

Short bolts may also be tested using FM 5-583 with DTIs calibrated with
long bolts installed in a Tension Measuring Device.

Washers are required for RC tests even though they may not be required
for jobsite installation. Where washers are not required for jobsite installation, LOT
identification is not required. The washer coating shall be the same as that for the bolt and nut.

If any of the bolt assemblies fail the RC test, the entire LOT will be
rejected.

SUBARTICLE 460-5.4.2 is deleted and the following substituted:

460-5.4.2 Preparation of Faying Surfaces: Provide coated and non-coated
faying surfaces in accordance with the Contract Documents. Faying surfaces specified as blast-
cleaned must satisfy SSPC SP-5 ‘White Blast Cleaning.’

When painting of the slip-critical faying surface of bolted connections is
required, use only the prime coat. Prepare and coat the faying surfaces prior to installation of the
fasteners. Provide certification of the slip critical classification required in the Contract
Documents.

Submit certification to the Engineer that galvanized faying surfaces meet
or exceed a Class C slip critical classification, unless a different classification is required



elsewhere in the Contract Documents. Mechanically roughen galvanized faying surfaces in
accordance with the galvanizer’s recommendations.

SUBARTICLE 460-5.4.7 is deleted and the following substituted:

460-5.4.7 Bolt Tension: Provide a Skidmore-Wilhelm Calibrator, or other
equivalent bolt tension measuring device, wherever final connections are assembled. Confirm the
accuracy of the tension measuring device by having it calibrated by an approved testing agency
once a year.

SUBARTICLE 460-5.4.8 is deleted and the following substituted:

460-5.4.8 Turn-of-Nut Tightening: For each work shift, perform tests utilizing a
representative sample of five fastener assemblies, from each LOT to be installed that shift.

Perform the tests using the tension measuring device, following the same
procedure to be used for actual installation of the fastener assemblies, to a snug-tight tension and
corresponding torque, which, when the additional turns required in Table 460-6, Nut Rotation
from the Snug-Tight Condition are added, will result in at least 1.05 times the minimum required
fastener installation tension as shown in Table 460-5. Place a washer under the part turned in the
tightening of the bolt. Consider the job inspection snug-tight torque as the average of three test
values determined after rejecting the high and low-test values.

For fastener assemblies too short to fit in the tension measuring device,
modify the determination of the job inspection snug-tight torque in accordance with ASTM
F3125 Annex A2.7.

460-5.4.8.1 Snug-Tight Condition: In the turn-of-nut method, first bring
all the fastener assemblies of the connection to a “snug-tight” condition to ensure that all parts of
the connection are in firm contact with each other.

For the purposes of this specification, “firm contact” shall mean the
condition that exists on a faying surface when the plies are solidly seated against each other, but
not necessarily in continuous contact. Regard snug-tight as the tightness required to produce the
bolt tension, which following the final applied rotation, produces at least 1.05 times the
minimum required bolt tension in accordance with Table 460-5, Minimum Required Fastener
Tension. In the presence of the Engineer, and on a daily basis, determine the job inspection snug-
tight torque as specified herein.

460-5.4.8.2 Final Tightening: After verification of the snug-tight
condition in accordance with 460-5.4.11 by the Engineer, tighten all fastener assemblies in the
joint by applying the applicable amount of nut rotation specified in Table 460-6, Nut Rotation
from the Snug-Tight Condition. Once snug-tight, bring all fasteners to the required tension
within the same work shift.



Table 460-6
Nut Rotation from the Snug-Tight Condition

One Face Normal to Bolt Both Faces Sloped Not
Bolt Length Measured from |Both Faces Axis and Other F Sloped More than 20:1 from
Underside of Head to End of | Normal to | 2 e1 Face STOPEA Normal to Bolt Axis.
. Not More than 20:1.
Bolt Bolt Axis Bevel Washers not
Bevel Washer not Used.
Used.
Up to and Ipcludlng Four (4) 1/3 turn 1/2 turn 2/3 turn
Diameters
Over Four (4) Diameters but
not Exceeding Eight (8) 1/2 turn 2/3 turn 5/6 turn
Diameters
Over Eight (8) Diameters but
Not Exceeding Twelve (12) | 2/3 turn 5/6 turn I turn
Diameters

INotes:

1. Nut rotation is relative to the bolt, regardless of the element being turned.

2. Tolerance for bolts installed by 1/2 turn or less is = 30 degrees. For bolts installed by 2/3 turn or more, the tolerance is + 45
degrees.

3. Nut rotations given are only applicable to connections in which all material within the grip of the bolt is steel.

4. For bolt lengths exceeding 12 diameters, establish the required rotation by performing actual tests in a suitable tension device
simulating the actual conditions. Submit procedures to the Engineer for review.

SUBARTICLE 460-6.5 is deleted and the following substituted:

460-6.5 Field Welding: Perform field welding only with the approval of the Engineer or
as shown in the Plans. Perform field welding in accordance with AWS D1.5 for bridge structures
and AWS D1.1 for tubular structures. Field welding shall be performed in the presence of the
Contractor’s Certified Welding Inspector.



