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The technical specifications for the project and related work were prepared under the
supervision of International Consulting Engineers for the City of Kingsville. Alteration or
modification of these sealed documents without the authorization of the Architect and
Engineers of record is an offense under the Texas Engineering Practice Act and Texas
Board of Architectural Examiners.
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ADVERTISEMENT FOR BIDS

The City of Kingsville is looking for the most qualified General Contractor to construct projects utilizing the
City of Kingsville’s local priorities.

The project will include professional services for bridge repairs (spalling, delamination, rebar repair,
expansion joint sealant, and abutment wall).

The project will be bid independently and the most qualified Contractor will be selected based on past project
qualifications and a cumulative overall cost value based on bids for the project local. All bids will be opened
and read publicly 30 minutes after the bid deadline and a cost evaluation will be sent by email to all bidders 48
hours after public reading. The City of Kingsville will evaluate all bids as well as verify the listed experience
of bidders and recommend a successful bidder based on 50% cost evaluation and 50% experience tabulation.

Bids will be received at the office of the CITY OF KINGSVILLE, 400 W King Ave, Kingsville, TX
78363, until Tuesday, 3:00 P.M. CST on May 16, 2023, and then publicly opened and read. Any bid
received after the closing time will be returned unopened.

All sealed bids to be labeled:

ATTENTION: Mr. Rudy P. Mora Jr., P.E. - Project Manager in the Engineering Department of the
City of Kingsville

Project: TRANQUITAS BRIDGE REPAIR

Projects bids are to be submitted in one sealed envelope.

A pre-bid site meeting is scheduled for Tuesday May 9, 2023 at 10 A.M. CST at the CITY OF KINGSVILLE,
400 W King Ave, Kingsville, TX 78363.

A Bid Bond in the amount of 5% of the bid must accompany each proposal. Failure to provide the Bid Bond
will constitute a non-responsive proposal that will not be considered. Failure to provide required performance
and payment bonds as the determined best value bidder will result in forfeiture of the 5% bid bond to the
CITY OF KINGSVILLE as liquidated damages. Return of Bid Bond and bid documents to contractors not
selected for the project will be returned by mail or in person at International Consulting Engineers.

Bid/Contract Documents, including Drawings and Technical Specifications are on file for review at 400 W.
King Avenue, Kingsville, Texas 78363. Copies can be obtained from the City of Kingsville website at the
following web address. https:www.cityofkingsville.com/department/purchasing/rfpbid-opening-fy-2023 for
more information, contact Mr. Rudy P. Mora Jr., P.E. at the following email address:
Rmora@citvofkingsville.com

The successful bidder will be notified of the successful bid and will be asked to interview with the CITY OF
KINGSVILLE for pre-contract negotiations and potential Cost Value Engineering possibilities.

If the successful bidder decides not to enter into negotiations the next most qualified Contractor will be asked
to interview or all bids may be disregarded in favor of a new Bid.

All submitted bids will be returned by mail upon request along with a public record of the CITY OF
KINGSVILLE qualification scoring tally summary. An electronic copy of all submitted materials will be
retained by the CITY OF KINGSVILLE for record of proceedings purposes.



On behalf of the City of Kingsville.

Mr. Rudy P. Mora Jr., P.E.
City of Kingsville
(361) 595-8007



NOTICE TO BIDDERS

Sealed proposals, addressed to:
CITY OF KINGSVILLE

400 W King Ave, Kingsville, TX 78363

This project will have a base bid that consists of all costs associated with bridge repairs (spalling,
delamination, rebar repair, expansion joint sealant, and abutment wall). The costs will consist of providing all
labor, material, and equipment for bridge repairs (spalling, delamination, rebar repair, expansion joint sealant,
and abutment wall) per the drawings and specifications.

Bids will be received at the office of the CITY OF KINGSVILLE, 400 W King Ave, Kingsville, TX
78363, until Tuesday, 3:00 P.M. CST on May 16, 2023, and then publicly opened and read. Any bid received
after the closing time will be returned unopened.

All sealed bids to be labeled:

ATTENTION: Mr. Rudy P. Mora Jr., P.E. — City Engineer in the Engineering Department of the City of
Kingsville

Project: TRANQUITAS BRIDGE REPAIR

A pre-bid site meeting is scheduled for Tuesday May 9, 2023 at 10 A.M. CST at the CITY OF KINGSVILLE,
400 W King Ave, Kingsville, TX 78363.

A Bid Bond in the amount of 5% of the bid must accompany each proposal. Failure to provide the Bid Bond
will constitute a non-responsive proposal that will not be considered. Failure to provide required
performance and payment bonds as the determined best value bidder will result in forfeiture of the 5% bid bond
to the CITY OF KINGSVILLE as liquidated damages. Return of Bid Bond and bid documents to contractors
not selected for the project will be returned by mail or in person at International Consulting Engineers.

Bid/Contract Documents, including Drawings and Technical Specifications are on file for review at 400 W.
King Avenue, Kingsville, Texas 78363. Copies can be obtained from the City of Kingsville website at the

following web address. https:www.cityofkingsville.com/department/purchasing/rfpbid-opening-fy-2023  for

more information, contact Mr. Rudy P. Mora Jr., P.E. at the following email address:
Rmora@cityofkingsville.com

The bidder is hereby notified that the owner has ascertained the wage rates which prevail in the locality in
which this work is to be done and that such wage scale is set out in the contract documents obtainable at the
office of the Engineer and the Contractor shall pay not less than the wage rates so shown for each craft or type
of "laborer," "workman," or "mechanic" employed on this project.

In a separate letter of introduction, bidders will list how many years they have been in business as well as
provide a list of five (5) most recent projects of similar scope with owner contact information, year of
completion, and final project cost. Failure to submit a reference sheet will be considered an incomplete bid

document.

The successful bidder will be awarded the project based on Base Bid, experience, and performance on similar
projects.

The CITY OF KINGSVILLE reserves the right to reject any or all bids, waive irregularities, and accept the bid
which, in the CITY OF KINGSVILLE’S opinion, seems most advantageous to the CITY OF

NOTICE TO BIDDERS
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KINGSVILLE and in the best interest of the public.

NOTICE TO BIDDERS
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PROPOSAL FORM

FOR

CITY OF KINGSVILLE
TRANQUITAS BRIDGE REPAIR
900 N 6™ ST

KINGSVILLE, TX 78363

PROPOSAL FORM
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PROPOSAL

Place:

Date:

Proposal of 5

a Corporation organized and existing under the laws of the State of

OR

a Partnership or Individual doing business as

TO: CITY OF KINGSVILLE

Gentlemen:

The undersigned hereby proposes to furnish all labor and materials, tools, and necessary

equipment, and to perform the work required for:

CITY OF KINGSVILLE
TRANQUITAS BRIDGE REPAIR

at the location described by the contract documents including a total of addendums posted during the

bid process and in strict accordance with the contract documents for the following prices, to wit:

PROPOSAL FORM
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ITEM DESCRIPTION UNIT | QTY. UNIT COST TOTAL
Al Mobilization/Bonds/Insurance LS 1 $ $
A2 Spalling CF 85 $ b
A3 Delamination CF 75 $ 3
A4 Rebar Repair LF 100 $ 3
A5 Expansion Joint Sealant LF 150 $ $
A6 Abutment Wall (Shotcrete 3) CF 80 $ $
TOTAL BID $
PROJECT DESCRIPTION

The project consists of:
Bridge repairs (spalling, delamination, rebar repair, expansion joint sealant, and abutment wall).

The undersigned hereby declares that he has visited the site and has carefully examined the
documents, specifications, and contract documents including any and all addendums, relating to the work
covered by his bid or bids, that he agrees to do the work, and that no representations made by the CITY OF
KINGSVILLE are in any sense a warranty but are mere estimates for the guidance of the Contractor.

Upon notification of the award of the contract, we will within ten (10) calendar days execute
the formal contract for the faithful performance of this contract and a Performance and/or Payment Bond (if
required by the CITY OF KINGSVILLE to insure payment for all labor and materials.

Number of Signed Sets of Documents: The contract and all bonds (if required) will be
prepared in not less than four counterpart (original signed) sets.

Time of Completion: The undersigned agrees to complete the work within 180 calendar
days from the date designated by a Work Order.

The undersigned further declares that he will provide all necessary tools and apparatus, do
all the work and furnish all materials and do everything required to carry out the above-mentioned work
covered by this proposal, in strict accordance with the contract documents and the requirements pertaining
thereto, for the sum or sums above set forth.

Note:
1. The estimated quantities listed are for informational purposes and for contractor reference. The

contractor is responsible for delivering a finished project as detailed on the plans and

specifications.
2. Contractor shall account for 20% + of all materials.

PROPOSAL FORM
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Receipt of the following addenda is acknowledged (addenda number):

Respectfully submitted:
Name:
By:
(SEAL - IF BIDDER IS (SIGNATURE)
a Corporation) Address:

(P.O. Box) (Street)

(City) (State) (Zip)

Telephone:
NOTE: Do not detach bid from other papers.
Fill in with ink and submit complete
with attached papers.
PROPOSAL FORM
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BID BOND

KNOW ALL MEN BY THESE PRESENTS: That we the undersigned,

as PRINCIPAL,

and as Surety, are held
and firmly bound unto the CITY OF KINGSVILLE, in the penal sum of
Dollars ($ ), lawful money

of the United States, for the payment of which sum well and truly to be made, we bind ourselves, our
heirs, executors, administrators, successors, and assigns, jointly and severally, firmly by these

presents.

THE CONDITION OF THIS OBLIGATION IS SUCH, that Whereas the Principal has

submitted the accompanying Bid, dated the day of 2023, which is hereto

attached and made a part hereof for:

CITY OF KINGSVILLE
TRANQUITAS BRIDGE REPAIR
900 N 6* ST
KINGSVILLE, TX 78363

NOW, THEREFORE, if the Principal shall not withdraw said Bid within the period specified
therein after the opening of the same, or, if no period be specified, within thirty (60) days after the
said opening, and shall within the period specified therefore, or if no period be specified, within ten
(10) days after the prescribed forms are presented to him for signature, enter into written Contract
with the CITY OF KINGSVILLE in accordance with the Bid as accepted, and give bond with good
and sufficient surety or sureties, as may be required, for the faithful performance and proper
fulfillment of such Contract, or in the event of the withdrawal of said Bid within the period specified,
or the failure to enter into such Contract and give such bond within the time specified, if the Principal
shall pay the Owner the difference between the amount specified in said Bid and the amount for which
the CITY OF KINGSVILLE may procure the required work or supplies or both, if the latter be in
excess of the former, then the above obligation shall be void and of no effect, otherwise to remain in

full force and virtue.

BID BOND
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IN WITNESS WHEREOF, the above-bound Parties have executed this instrument under their several
sealsthis  dayof ,2023. The Name and Corporate seal of each Corporate Party
hereto affixed and these presents signed by its undersigned representative, under the authority of its
Governing Body.

ATTEST:

(Principal) Secretary Principal

(SEAL)

Business Address

Witness as to Principal

Business Address

BID BOND
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ATTEST:

(Surety) Secretary Surety

(SEAL) By:
Attorney-in-Fact

Address

Witness as to Surety

Address

Attorney-in-fact, State

(Power-of-Attorney for the person signing for Surety Company must be attached to bond).

BID BOND
PAGE3 OF 3



PAYMENT BOND

State of Texas §
KNOW ALL MEN BY THESE PRESENTS

County of Kleberg  §

That we, Contractor, as Principal, and

, as Surety, are hereby held and firmly bound unto

CITY OF KINGSVILLE, hereinafter referred to as “Owner” in the full and just sum of
($ ) for the payment of which the said Principal

and Surety bind themselves, their heirs, executors, administrators, successors and assigns, jointly
and severally, firmly by these presents.

The conditions of this obligation are such that: WHEREAS the Principal entered into a certain
Contract, which Contract is hereby referred to and made a part hereof as fully and to the same
extent as if copied at length herein, with the Owner, dated ___ this day of o 2023,
for bridge repairs (spalling, delamination, rebar repair, expansion joint sealant, and abutment wall)

at:
900 N 6™ St, Kingsville TX 78363

Per the Drawings, Specifications, and other Contract Documents thereto, prepared by
International Consulting Engineers (ICE).

NOW, THEREFORE, if the Principal shall promptly make payment to all claimants as
defined in Paragraph C of Article 5160 Revised Civil Statutes of Texas, 1925, as amended by
House Bill 344, Acts of the 56 Legislature, Regular Session, 1959, supplying labor and materials
in the prosecution of the work provided for in said Contract, as well as any changes, extensions,
deletions or modifications thereof which may be made by Owner, with or without notice to Surety,
then this obligation shall be null and void, otherwise, it shall remain in full force and effect.

PROVIDED that any additions, deletions, alterations, or changes which may be made in
the terms of the Contract or the Drawing, Specification, or other Contract Documents, or in the
work to be done thereunder, or the making by the Owner of any payment or pre-payment under
Contract, or the giving by the Owner of any extension of time for the performance of the Contract,
or the granting of any other forbearance on the part of either the Owner or the Principal to the other
shall not in any way release the Principal or the Surety, or either of them, their heirs, executors,
administrators, successors or assigns, from their liability or the liability of any of them hereunder,
notice to the Surety of any such addition, deletion, alteration, change, payment, pre-payment,
extension or forbearance being hereby expressly waived.

PAYMENT BOND
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PROVIDED FURTHER, that this bond is executed solely for the protection of the Owner
under the provisions of Article 5160, Vernon’s Civil Statues of Texas, as amended, and all
liabilities on this bond are to be determined per the provisions thereof.

EXECUTED on , 2023
PRINCIPAL (CONTRACTOR) SURETY (Corporate Name)
By: By:
ATTEST: ATTEST:
By: By:
Principal Surety
PAYMENT BOND
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PERFORMANCE BOND

State of Texas §
KNOW ALL MEN BY THESE PRESENTS

County of Kleberg §

That we, Contractor, as Principal, and

, as Surety, are hereby held and firmly bound unto

CITY OF KINGSVILLE, hereinafter referred to as “Owner”, in the full and just sum of
($ ) for the payment of which the said Principal and

Surety bind themselves, their heirs, executors, administrators, successors and assigns, jointly and
severally, firmly by these presents.

The conditions of this obligation are such that: WHEREAS, the Principal entered into a certain,
which Contract is hereby referred to and made a part hereof as fully and to the same extent as if

copied at length herein, with the Owner, dated the this day of , 2023, for

bridge repairs (spalling, delamination, rebar repair, expansion joint sealant, and abutment wall) at:
900 N 6th St, KINGSVILLE, TX 78363

Per the Drawings, Specifications, and other Contract Documents thereto, prepared by
International Consulting Engineers.

NOW, THEREFORE, if the Principal shall promptly make payment to all claimants as
defined in Paragraph C of Article 5160 Revised Civil Statutes of Texas, 1925, as amended by
House Bill 344, Acts of the 56 Legislature, Regular Session, 1959, supplying labor and materials
in the prosecution of the work provided for in said Contract, as well as any changes, extensions,
deletions or modifications thereof which may be made by Owner, with or without notice to Surety,
then this obligation shall be null and void, otherwise, it shall remain in full force and effect.

PROVIDED that any additions, deletion, alterations, or changes which may be made in
the terms of the Contract or the Drawing, Specification or other Contract Documents, or in the
work to be done thereunder, or the making by the Owner of any payment or pre-payment under
Contract, or the giving by the Owner of any extension of time for the performance of the Contract,
or the granting of any other forbearance on the part of either the Owner or the Principal to the other
shall not in any way release the Principal or the Surety, or either of them, their heirs, executors,
administrators, successors or assigns, from their liability or the liability of any of them hereunder,
notice to the Surety of any such addition, deletion, alteration, change, payment, pre-payment,
extension or forbearance being hereby expressly waived.

PERFORMANCE BOND
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PROVIDED FURTHER, that this bond is executed solely for the protection of the Owner
under the provisions of Article 5160, Vernon’s Civil Statues of Texas, as amended, and all
liabilities on this bond are to be determined per the provisions thereof.

EXECUTED on , 2023
PRINCIPAL (CONTRACTOR) SURETY (Corporate Name)
By: By:
ATTEST: ATTEST:
By By:
Principal Surety
PERFORMANCE BOND
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CERTIFICATE AS TO CORPORATE PRINCIPAL

I , certify that I

am the Secretary of the Corporation named

as Principal in the attached Bond; that who signed the said Bond on behalf of the Principal
was then the of said Corporation; that I know his signature and

his signature thereto is genuine; and that said Bond was duly signed, sealed and attested
for and in behalf of said Corporation by authority of the governing body.

(Signed)

Title:

Date:

(Affix Corporate Seal)

CERTIFICATE AS TO CORPORATE PRINCIPAL
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ATTORNEY’S REVIEW CERTIFICATION

I, the undersigned, , the duly authorized and Acting

Legal Representative of the

, do hereby certify as follows:

I have examined the attached Contract(s) and Surety Bonds and am of the opinion that each
of the Agreements may be duly executed by the proper parties, acting through their duly
authorized Representatives; that said Representatives have full power and authority to
execute said Agreements on behalf of the respective parties; and that the Agreements shall
constitute valid and legally binding obligations upon the parties executing the same in
accordance with terms, conditions and provisions thereof.

Attorney’s Signature

Date

Printed Attorney’s Name

ATTORNEY’S REVIEW CERTIFICATION
Page 1 of 1



AGREEMENT

State of Texas §

County of Kleberg  §

This agreement was made and entered into this day of , 2023, by and

between , a corporation organized and existing under the laws of the State of

Texas, hereinafter called “Contractor” and City of Kingsville.

WITNESSETH, that the Contractor and the City of Kingsville for the considerations stated

herein mutually agree as follows:

ARTICLE I STATEMENT OF WORK
The Contractor shall furnish all supervision, technical personnel, labor, materials, machinery,
tools, equipment, and services, including utility and transportation services, and perform and
complete all work required for the Project, namely KINGSVILLE, TEXAS and required
supplemental work for the project, all in strict accordance with the Contractual Documents,

including all Addenda thereto, as prepared by International Consulting Engineers (ICE).

This project will be utilizing Federal grant funding and is subject to the Davis-Bacon
prevailing wage requirements act and applies to all contractors and subcontractors working on this
project. Contractors and subcontractors must pay their laborers and mechanics employed under the
contract no less than the locally prevailing wages and fringe benefits for corresponding work on

similar projects in the area.

AGREEMENT
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ARTICLE II ENGINEER

INTERNATIONAL CONSULTING ENGINEERS, 261 Saratoga Blvd., Corpus Christi, TX
78417, or his authorized representative, is hereinafter called ENGINEER and is to act as the CITY
OF KINGSVILLE’S representative, assume all duties and responsibilities and have the rights and
authority assigned to ENGINEER in the Contract Documents in connection with the completion of

the Work per the Contract Documents,

ARTICLE III THE CONTRACT PRICE

The City of Kingsville will pay the Contractor for the performance of the Contract in current funds,
for the total quantities of work performed at the prices stipulated on his Proposal form of this

Contract Document for the several respective items of work in the amount of

($ ) completed subject to additions,

deletions, and/or revisions as provided in the General Conditions of Agreement included in these

Contract Documents.

ARTICLE IV CONTRACT TIME

The Work will be substantially completed within 180 working days after the date stated in the Notice
to Proceed. For each calendar day that any work remains incomplete after the time specified in the
Contract for completion of work or after such period as extended under other provisions of this
Contract, $200 per calendar day will be assessed against the Contractor as liquidated damages. Said
liquidated damages are not imposed as a penalty but as an estimate of the damages that the District
will sustain from delay in completion of the work, which damages by their nature are not capable of
precise proof. The assigned district representative (Engineer) may withhold and deduct from monies

otherwise due the Contractor the amount of liquidated damages due the Owner.

AGREEMENT
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ARTICLE V CONTRACT

The Executed Contract Documents shall consist of the following:

1. This Agreement 2 Signed Copy of Proposal

3. Advertisement for Bids 4. Instructions to Bidders

1 Standard General Conditions 6 Supplemental General Conditions
{0 Special Conditions 8 Technical Specifications

9. Drawings 10.  Addenda

THIS AGREEMENT, together with the other documents enumerated in ARTICLE V, which said
other documents are fully a part of the Contract as if hereto attached or herein repeated, forms the
Contract. In case of conflicts with any provision of any other component part, the provision of the
component part first enumerated in this ARTICLE V shall govern, except as otherwise specifically

stated.

RETAINAGE in the amount of ten percent (10%) shall be withheld on all Partial Payments until
Completion and Final Acceptance of the work by the City of Kingsville.

IN WITNESS WHEREOF, the parties hereto have caused this AGREEMENT to be executed in

three (3) original copies on the day and year first above written.

CITY OF KINGSVILLE CONTRACTOR

By: By:

Title: Title:
AGREEMENT
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ATTEST

By: By:

Title: Title:

CONTRACTOR’S CERTIFICATION

I, certify that I am the of the corporation named as Contractor herein; that, who

signed this Agreement on behalf of the Contractor was then of said corporation,

that said Agreement was duly signed for and on behalf of the said corporation by authority of its

governing body and is within the scope of its corporate powers.

CONTRACTOR:

By:

(Seal)

Business Address:

AGREEMENT
Page 4 of 4



TABLE OF CONTENTS
FOR TECHNICAL SPECIFICATIONS

City of Kingsville — Tranquitas Creek Bridge Improvements

Specifications

l. Item 431 Pneumatically Placed Concrete

11, Item 440 Reinforcement for Concrete

Il. Item 441 Steel Structures

V. Item 448 Structural Field Welding

V. Item 712 Cleaning and Sealing Joints and Cracks
VI, Item 720 Repair of Spalling in Concrete Pavement



43

ltem 431
Pneumatically Placed Concrete

1s DESCRIPTION

Furnish and place pneumatically applied concrete for the construction of portions of structures, repairing
concrete structures, encasement of structural steel members, lining ditches and tunnels, soil-nail walls,
retaining walls, and other work as shown on the plans or as directed.

2, MATERIALS

Provide pre-bagged concrete materials for concrete structure repair and class of concrete shown on the
plans for other work unless otherwise shown on the plans.

Submit pre-bagged materials information for approval. Material testing may be required before approval and
installation test panels will be required in accordance with Section 431.2.4., “Proportioning and Mixing."

Provide materials in accordance with the pertinent requirements of the following Items with the exceptions
noted in Section 431.2.1., “Exceptions to Item 421, ‘Hydraulic Cement Concrete,” Section 431.2.2.,
“Exceptions to Item 440, ‘Reinforcement for Concrete,” and Section 431.2.3., “Exception to DMS-6310, ‘Joint
Sealants and Fillers."

m Item 420, "Concrete Substructures”

Item 421, “Hydraulic Cement Concrete”

Item 440, “Reinforcement for Concrete”

DMS-4655, “Concrete Repair Materials”

DMS-6310, “Joint Sealants and Fillers”

2.1. Exceptions to Iltem 421, “Hydraulic Cement Concrete." Provide a fine aggregate that meets the
requirements of ltem 421, *Hydraulic Cement Concrete,” Table 6, Grade 1, and a coarse aggregate that
meets the requirements of Item 421, "Hydraulic Cement Concrete,” Table 4, Grade 7, unless otherwise noted
on the plans.

2.2 Exceptions to Item 440, “Reinforcement for Concrete.” Provide mushroom headed steel anchors or
expansion anchor hook bolts with a minimum diameter of 1/8 in. and a minimum length of 2 in. to attach
reinforcement for the repair of concrete structures as shown on the plans or as directed. Reinforcing steel
may be either welded wire fabric or reinforcing bars unless otherwise shown on the plans.

23 Exception to DMS-6310, “Joint Sealants and Fillers."” Provide a preformed bituminous fiber material
unless otherwise noted on the plans.

24, Proportioning and Mixing. Submit for approval a proposed mix design conforming to the basic mix design
requirements provided in Table 1 unless otherwise shown on the plans.



431

Table 1
Classes of Concrete
Class Ratio of Cement to Minimum 7-Day
Total Aggregate’ Compressive Strength (psi)?
| 1:4 \
I 1:5 2,500

1. More cement may be used when approved.
2. Higher minimum strengths may be specified.

Measure the cement and aggregates by volume and mix with enough water to achieve the desired
consistency. Use as little water as possible to achieve sufficient adhesion. Mix concrete sufficiently dry so it
will not sag or fall from vertical or inclined surfaces or separate in horizontal work.

Prepare test panels using the same air pressure, nozzle tip, and position to be used for the production work
to verify the mix design before approval. Apply a 3-in. layer of concrete to a plywood sheet with minimum
dimensions of 18 in. x 18 in. for each test panel. Cure the test panels in the same manner as the proposed

work.

Take 3 cores, each 2 in. in diameter, out of each test panel and test in compression at 7 days in accordance
with Tex-424-A. The mix design will be approved when the average strength of the 3 cores conforms to the
strengths shown in Table 1. Provide additional test panels as directed if there are any changes in materials,
equipment, or nozzle operator during the work.

3.1.

3.2

33.

CONSTRUCTION

Qualification. Provide experienced personnel able to produce concrete satisfying plan requirements and of
uniform quality as required. Provide documentation of nozzle operator's qualification for the process
proposed and orientation of the application meeting the minimum requirements when shown on the plans.

Demonstrate nozzle operator's abilities by constructing test panels before commencement of work. Orient
test panels to match application direction of placement. Include reinforcing steel in the test panel with similar
spacing as in member. Qualification test panels may be used for mix verification in accordance with

Section 431.2.4., "Proportioning and Mixing."

Surface Preparation. Grade the area of proposed work accurately to the elevation and dimensions shown
on the plans when concrete is to be placed against soil. Compact with sufficient moisture to provide a firm
foundation and to prevent absorption of water from the concrete but without free surface moisture.

Remove paint, rust, loose mill scale, grease or oil, and all other foreign materials that may reduce the bond of
the concrete to the steel when concrete is used to encase structural steel members.

Remove all deteriorated or loose material by chipping with pneumatic, electric, or hand tools when concrete
is placed against concrete or rock. Cut square or slightly undercut shoulders approximately 1 in. deep along
the perimeter of repair areas. Sandblast the surface to clean all rust from exposed reinforcing steel and to
produce a clean rough-textured surface on the concrete or rock. Wet the surface against which the concrete
will be placed for at least 1 hour with potable water. Place the concrete when the surface has dried to a
saturated surface-dry (SSD) condition. Achieve SSD conditions by high-pressure water blasting 15 to 30 min.
before placing the repair material, soaking a minimum of 12 hr., or by other approved methods. An SSD
condition is achieved when the surface remains damp when expased to sunlight for 15 min.

Provide joints, side forms, headers, and shooting strips for backing or paneling. Use ground or gauging wires
where necessary to establish thickness, surface planes, and finish lines.

Reinforcement. Place and secure reinforcement to ensure there is no displacement from impact of applying
pneumatically placed concrete. Place reinforcing bars at a spacing not less than 2-1/2 in. Support reinforcing
wire fabric or bars using mushroom headed anchors, expansion hook bolts, or grouted rebar capable of
resisting a pullout force of 2,500 Ib. Space anchors no more than 12 in. center-to-center on overhead
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surfaces, 18 in. center-to-center on vertical surfaces, and 36 in. center-to-center on top horizontal surfaces.
Use at least 3 anchors in each individual patch area. Do not use explosive force to shoot anchors into
concrete. Check the resistance to pullout of the reinforcing anchors when directed. Notify the Engineer
before installation of the anchors. Locate anchors so there is no damage to prestressing tendons or conduits
embedded in the concrete.

Use reinforcement when performing repair work in all areas where the thickness of the concrete will exceed
1-1/2 in. Use a single layer of either 2 x 2 - W1.2 x W1.2 or 3 x 3 -W1.5 x W1.5 of welded wire fabric, or
approved equivalent, unless noted otherwise on the plans. Use a single layer of wire fabric to reinforce each
4 in. thickness of patch or fractional part in areas where the concrete thickness exceeds 4 in. Encase
completely each layer of wire fabric in concrete that has taken its initial set before installing the succeeding
layer of wire fabric. Place the reinforcing fabric parallel to the finished surface, and support it so it will be at
least 3/4 in. out from the surface to be covered. Provide at least 1 in. clearance between the finished
concrete surface and all steel items including anchors, reinforcing bars, and wire fabric. Lap adjacent fabric
sheets at least 6 in. and tie together securely at a spacing of no more than 18 in. Pre-bend fabric before
installing to fit around corners and into re-entrant angles.

Pre-bend the welded wire fabric for encasement of steel members using a template to conform as nearly as
possible to the outlines of the members to be encased. Drill holes between 1/2 and 1 in. in diameter in the
webs of the members as close as possible to the flanges to allow for attachment of the reinforcing fabric.
Space these holes at approximately 3 ft. on center. Use 3/8-in. diameter rods placed through these holes to
secure the reinforcing fabric. Hold the reinforcing fabric at least 3/4 in. out from the surface of the steel
member. Lap adjacent fabric sheets at least 6 in. and tie together at a spacing of no more than 12 in.

Pneumatic Placement of Concrete. Pneumatically applied concrete can be either dry-mix or wet-mix. The
dry-mix process consists of dry-mixed fine aggregate and hydraulic cement to which water is added
immediately before its pneumatic expulsion from a nozzle. The wet-mix process consists of mechanically
premixed concrete pneumatically applied through a nozzle.

General. Place the concrete when the ambient temperature is above 35°F and rising and material
temperature is between 50°F and 90°F for wet-mix and below 100°F for dry-mix. Do not place concrete
against a surface containing frost, ice, or standing water. Protect concrete from freezing or quick drying after
placement. Apply the concrete using pneumatic equipment that sprays the mix onto the prepared surface at
a velocity less than 100 ft. per second for construction of portions of structures, repairing concrete structures,
or encasement of structural steel members. Minimize rebound and produce a compacted dense
homogenous mass. Do not apply concrete if high winds will prevent proper application or if rain could wash
out the concrete.

Hold the nozzle approximately 2 to 4 ft. from the surface and position it so the concrete impinges nearly at
right angles to the surface being covered. Use shooting strips to ensure straight lines, square corners, and a
plane surface of concrete. Place to keep the trapping of rebound to a minimum. Slope the concrete off to a
thin edge at the end of each day's work or at similar stopping periods requiring construction joint. Thoroughly
clean and wet previously placed concrete before placing an adjacent or additional section. Apply a sufficient
number of coats to obtain the required thickness. Place coats on vertical and overhead surfaces in layers of
such thickness to prevent sloughing, sagging, tearing, or debonding. Provide a sufficient interval between
successive [ayers in sloping, vertical, or overhead work to allow initial but not final set. Clean the surface to
remove the thin film of laitance to provide for a bond with succeeding applications. Remove rebound and
accumulated loose sand from the surface to be covered before placing of the original or succeeding layers of
concrete. Correct any sags or other defects to the proper section as directed.

Place concrete to completely encase reinforcing steel. Encase reinforcing steel by shooting with sufficient
velocity and plasticity that material flows around and behind reinforcement.

Apply the concrete using either the wet-mix or dry-mix process unless otherwise noted on the plans. Mix the
materials thoroughly and uniformly using a paddle or drum type mixer designed for pneumatic application.
Wet-mix process applications can use transit-mix concrete. Do not use the wet-mix pracess for repair of
damaged concrete.
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Clean mixing and placing equipment at regular intervals. Inspect the nozzle liner and water and air injection
system daily; replace worn parts as necessary.

Do not reuse rebound or overspray concrete.

Dry-Mix Process. Use a compressor or blower capable of delivering a sufficient volume of oil-free air at the
pressure shown in Table 2. Maintain steady pressure throughout the placing process.

Use a water pump with the size and capacity to deliver water to the nozzle with a pressure at least 15 psi
more than the required air pressure.

The values shown in Table 2 are based on a hose length of 150 ft. with the nozzle less than 25 ft. above the
delivery equipment. Increase operating pressure approximately 5 psi for each additional 50 ft. of hose and
approximately 5 psi for each 25 ft. the nozzle is raised.

Table 2
Compressor Capacities
Compressor Hose Maximum Size Operating
Capacity, Diameter, of Nozzle Tip, Air Pressure
CFM in. in. Available, psi
250 1 3/4 40
315 1-1/4 1 45
365 1-1/2 1-1/4 55
500 1-5/8 1-112 65
600 1-3/4 1-5/8 75
750 2 1-3/4 85

Wet-Mix Process. Operate the pump at a line pressure between 100 psi and 300 psi. Use delivery hoses
between 1-1/2in. and 3 in. in diameter. Use mixing equipment capable of thoroughly mixing the materials in
sufficient quantity to maintain continuous placement.

Construction Joints. Use a square butt joint where the joint is subject to compressive stress or is over
existing construction joints unless noted otherwise on the plans. Use tapered or square butt joints at other
locations. Square the outside 1 in. of tapered joints perpendicular to the surface.

Finish. Use a sharp trowel to cut off all high spots after the concrete has been placed to the desired
thickness or screed to a true plane as determined by shooting strips or by the original concrete surface.
Lightly apply cutting screeds, where used, to all surfaces so as not to disturb the concrete for an appreciable
depth. Work in an upward direction when concrete is applied on vertical surfaces. Give the finished concrete
a final flash coat of about 1/8 in. unless directed otherwise. Obtain a uniform appearance on all exposed
surfaces unless otherwise shown on the plans.

Curing. Cure encasements with water for 4 days. Cure repairs and structural construction using either a
piece of wet burlap taped over the repaired area with a covering of 4-mil minimum plastic sheet also taped in
place or membrane curing as approved. Overlap the burlap with the plastic sheet and continuously tape the
edges with a tape at least 3 in. wide (air duct tape or better) to completely enclose the mat and hold in
moisture. Cure in this manner for 4 days. Curing is not required for soil-nail walls unless walls are the final
exposed surfaces, which in this case, cure at least 4 days in accordance with Item 420, “Concrete
Substructures.” Apply membrane curing in accordance with Section 420.2.7., “Curing Materials,” for tunnel
and ditch linings and vertical or overhead patches as approved.

Repair of Defects. Repair or replace debonded areas as directed.

MEASUREMENT

Measurement of pneumatically placed concrete for encasement of structural members will be by the square
foot of the actual contact area.
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Measurement of pneumatically placed concrete for repair of concrete structures will be by the cubic foot in
place using the surface area times the average depth of the patch. When pneumatically placed concrete for
repair of concrete structures is allowed or specified for Item 429, “Concrete Structure Repair,” measurement
and payment is in accordance with Article 429.5., “Payment.”

PAYMENT

When pneumatically placed concrete is specified as a bid item, the work performed and materials furnished
in accordance with this ltem and measured as provided under “Measurement” will be paid for at the unit price
bid for “Pneumatically Placed Concrete (Encasement)” or for “Pneumatically Placed Concrete (Repair).” This
price is full compensation for cement, aggregate, water, and reinforcement; furnishing and installing steel
anchors; removal of deteriorated or unsound concrete; mixing, placing, and curing pneumatically placed
concrete; and equipment, labor, tools, and incidentals. Pneumatically placed concrete used for work other
than encasement or repair will not be paid for directly but will be considered subsidiary to pertinent Items.



440

Item 440

Reinforcement for Concrete l;m:m

DESCRIPTION

Furnish and place reinforcement of the type, size, and details shown on the plans.

2.1.

2.2.

23.

MATERIALS
Use deformed steel bar reinforcement unless otherwise specified or allowed.

Approved Mills. Before furnishing steel, producing mills of reinforcing steel for the Department must be pre-
approved in accordance with DMS-7320, "Qualification Procedure for Reinforcing Steel Producing Mills," by
the Construction Division. The Department's MPL has a list of approved producing mills. Reinforcing steel
obtained from unapproved sources will not be accepted.

Contact the Construction Division with the name and location of the producing mill for stainless reinforcing
steel, low carbon/chromium reinforcing steel, or dual-coated reinforcing steel at least 4 weeks before
ordering any material.

Deformed Steel Bar Reinforcement. Provide deformed reinforcing steel conforming to one of the following:

m ASTM A615, Grades 60, 75, or 80;

m ASTM A996, Type A, Grade 60;

m  ASTM A996, Type R, Grade 60, permitted in concrete pavement only (Furnish ASTM A896, Type R
bars as straight bars only and do not bend them. Bend tests are not required.); or

m ASTM A706, Grades 60 or 80.

Provide the grade of reinforcing steel shown on the plans. Provide Grade 60 if no grade is shown.

The nominal size, area, and weight of reinforcing steel bars this Item covers are shown in Table 1.

Table 1
Size, Area, and Weight of Reinforcing Steel Bars
Bar Size Diameter Area Weight per Foot
Number (in.) (in.) (sq. in.) (Ibs.)
3 0.375 0.11 0.376
4 0.500 0.20 0.668
5 0.625 0.31 1.043
6 0.750 0.44 1.502
7 0.875 0.60 2.044
8 1.000 0.79 2,670
9 1.128 1.00 3.400
10 1.270 1.27 4.303
11 1.410 1.56 5313
14 1.693 225 7.650
18 2.257 4.00 13.60

Smooth Steel Bar Reinforcement. Provide smooth bars for concrete pavement with a yield strength of at
least 60 ksi and meeting ASTM A615. Provide steel conforming to ASTM A615 or meet the physical
requirements of ASTM A36 for smooth bars that are larger than No. 3. Designate smooth bars by size
number up to No. 4 and by diameter in inches above No. 4.
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Spiral Reinforcement. Provide bars or wire for spiral reinforcement of the grade and minimum size or gauge
shown on the plans.

Provide smooth or deformed wire conforming to ASTM A1064. Provide bars conforming to ASTM A615;
ASTM A996, Type A; or ASTM A675, Grade 80, meeting dimensional requirements of ASTM A615.

Weldable Reinforcing Steel. Provide reinforcing steel conforming to ASTM A706 or with a maximum carbon
equivalent (C.E.) of 0.55% if welding of reinforcing steel is required or desired. Provide a report showing the
percentages of elements necessary to establish C.E. for reinforcing steel that does not meet ASTM A708, in
order to be structurally welded. These requirements do not pertain to miscellaneous welds on reinforcing
steel as defined in Section 448.4.2.1.1., “Miscellaneous Welding Applications.”

Calculate C.E. using the following formula:

Y%Mn %Cu %Ni %Cr %Mo Y%V
-+ s - -

40 20 10 50 10

C.E.=%C+

Do not weld stainless reinforcing steel without permission from the Engineer. Provide stainless reinforcing
steel suitable for welding, if required, and submit welding procedures and electrodes to the Engineer for

approval.

Welded Wire Reinforcement. Provide welded wire reinforcement (WWR) conforming to ASTM A1064.
Observe the relations shown in Table 2 among size number, diameter in inches, and area when ordering
wire by size numbers, unless otherwise specified. Precede the size number for deformed wire with “D" and
for smooth wire with “W."

Designate WWR as shown in the following example: 6 x 12 — W16 x W8 (indicating 6-in. longitudinal wire
spacing and 12-in. transverse wire spacing with smooth No. 16 wire longitudinally and smooth No. 8 wire

transversely).
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Table 2
Wire Size Number, Diameter, and Area
Size Number (in.) Diameter (in.) Area (sqg. in.)

31 0.628 0.310
30 0.618 0.300
28 0.597 0.280
26 0.575 0.260
24 0.553 0.240
22 0.529 0.220
20 0.505 0.200
18 0.479 0.180
16 0.451 0.160
14 0.422 0.140
12 0.391 0.120
10 0.357 0.100
8 0.319 0.080
7 0.299 0.070
6 0.276 0.060
5.5 0.265 0.055

5 0.252 0.050
4.5 0.239 0.045
4 0.226 0.040
35 0.211 0.035
29 0.192 0.035
25 0.178 0.025
2 0.160 0.020
1.4 0.134 0.014
1.2 0.124 0.012
0.5 0.080 0.005

Note—Size numbers (in.) are the nominal cross-sectional area of the wire in hundredths of a
square inch. Fractional sizes between the sizes listed above are also available and acceptable

for use.

Epoxy Coating. Provide epoxy coated reinforcing steel as shown on the plans. Before furnishing epoxy
coated reinforcing steel, an epoxy applicator must be pre-approved in accordance with DMS-7330,

440

“Qualification Procedure for Reinforcing Steel Epoxy Coating Applicators.” The Department's MPL has a list

of approved applicators.

Furnish coated reinforcing steel meeting the requirements in Table 3.

Table 3
Epoxy Coating Requirements for Reinforcing Steel
Material Specification
Bar ASTM AT775 or A934
Wire or WWVR ASTM A884 Class A or B
Mechanical couplers As shown on the plans
Hardware As shown on the plans

Use epoxy coating material and coating repair material that complies with DMS-8130, “Epoxy Powder
Coating for Reinforcing Steel.” Patch no more than 1/4-in. total length in any foot at the applicator's plant.

Maintain identification of all reinforcing steel throughout the coating and fabrication process and until delivery

to the project site.

Furnish 1 copy of a written certification verifying the coated reinforcing steel meets the requirements of this
Item and 1 copy of the manufacturer's control tests.

Mechanical Couplers. Use couplers of the type specified in DMS-4510, “Mechanical Couplers for

Reinforcing Steel,” Article 4510.5.A, “General Requirements,” when mechanical splices in reinforcing steel

bars are shown on the plans.
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Furnish only couplers pre-qualified in accordance with DMS-4510, “Mechanical Couplers for Reinforcing
Steel.” Ensure sleeve-wedge type couplers are not used on coated reinforcing. Sample and test couplers for
use on individual projects in accordance with DMS-4510, “Mechanical Couplers for Reinforcing Steel.”
Furnish couplers only at locations shown on the plans.

Furnish couplers for stainless reinforcing steel with the same alloy designation as the reinforcing steel.

2.9. Fibers. Supply fibers conforming to DMS-4550 “Fibers for Concrete” at the minimum dosage listed in the
Department's MPL, when allowed by the plans. Use non-metallic fibers when shown on the plans.
2.10. Stainless Reinforcing Steel. Provide deformed steel bars of the types listed in Table 4 and conforming to
ASTM A855, Grade 60 or higher when stainless reinforcing steel is required on the plans.
Table 4
Acceptable Types of Deformed Stainless Steel Bar
UNS Designation 531653 531803 S24100 $32304
AlSI Type 316LN 2205 XM-28 2304
2.11. Low Carbon/Chromium Reinforcing Steel. Provide deformed steel bars conforming to ASTM A1035,
Grade 100 when low carbon/chromium reinforcing steel is required on the plans.
2.12. Dual-Coated Reinforcing Steel. Provide deformed bars conforming to ASTM A1055, Grade 60 or higher
when dual-coated reinforcing steel is required on the plans.
2.13. Glass Fiber Reinforced Polymer Bars (GFRP). Provide bars conforming to the AASHTO LRFD Bridge
Design Guide Specifications for GFRP-Reinforced Concrete Bridge Decks and Traffic Railings, Section 4,
“Material Specifications” when GFRP bars are required on the plans. Provide sample certification
demonstrating the GFRP bar supplier has produced bar that meets the Material Specifications 2 mo. before
fabrication. Furnish certification upon shipment that the GFRP bar supplied meets the Material
Specifications.
3. CONSTRUCTION
3.1. Bending. Fabricate reinforcing steel bars as prescribed in the CRSI| Manual of Standard Practice to the
shapes and dimensions shown on the plans. Fabricate in the shop if possible. Field-fabricate, if permitted,
using a method approved by the Engineer. Replace improperly fabricated, damaged, or broken bars at no
additional expense to the Department. Repair damaged or broken bars embedded in a previous concrete
placement using a method approved by the Engineer.
Unless otherwise shown on the plans, the inside diameter of bar bends, in terms of the nominal bar diameter
(d), must be as shown in Table 5.
Table 5
Minimum Inside Diameter of Bar Bends
Bend Bar Size Number (in.) Pin Diameter
Bends of 90° and greater in stirrups, ties, 3,4,5 4d
and other secondary bars that enclose 678 6d
another bar in the bend T
Bends in main bars and in secondary 2By 8 L
bars not covered above 9,10, 11 S
14,18 10d
Bend-test representative specimens as described for smaller bars in the applicable ASTM specification
where bending No. 14 or No. 18 Grade 60 bars is required. Make the required 90° bend around a pin with a
diameter of 10 times the nominal diameter of the bar.
Bend stainless reinforcing steel in accordance with ASTM A855.
32 Tolerances. Fabrication tolerances for bars are shown in Figure 1.
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Figure 1
Fabrication Tolerances for Bars

Storage. Store reinforcement above the ground on platforms, skids, or other supports, and protect it from
damage and deterioration. Ensure reinforcement is free from dirt, paint, grease, oil, and other foreign
materials when it is placed in the work. Use reinforcement free from defects such as cracks and
delaminations. Rust, surface seams, surface irregularities, or mill scale will not be cause for rejection if the
minimum cross-sectional area of a hand wire-brushed specimen meets the requirements for the size of steel

specified.

Do not allow stainless reinforcing steel to be in direct contact with uncoated reinforcing steel, nor with
galvanized reinforcing steel. This does not apply to stainless steel wires and ties. Store stainless reinforcing
steel separately, off the ground on wooden supports.

Splices. Lap-splice, weld-splice, or mechanically splice bars as shown on the plans. Additional splices not
shown on the plans will require approval. Splices not shown an the plans will be permitted in slabs no more

than 15 in. in thickness, columns, walls, and parapets.

m Do not splice bars less than 30 ft. in plan length unless otherwise approved. For bars exceeding 30 ft. in
plan length, the distance center-to-center of splices must be at least 30 ft. minus 1 splice length, with no
more than 1 individual bar length less than 10 ft. Make lap splices not shown on the plans, but otherwise
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permitted, in accordance with Table 6. Maintain the specified concrete cover and spacing at splices, and
place the lap-spliced bars in contact, securely tied together.

Table 6
Minimum Lap Requirements for Steel Bar Sizes through No. 11
Bar Size Number (in.) Uncoated Lap Length Coated Lap Length

3 1t 4in. 21t 0in.
4 11 9in. 21t 8in.
5 2ft. 2in. 3ft. 3in.
6 21ft.7in. 3ft. 11in.
7 3ft.5in. 51t 2in.
B 41t 6in. 6ft.9in.
9 5ft. 8in. Bft.6in.
10 7. 3in. 10t 11in.
11 8 ft. 11in. 13ft 5in.

® Do not lap No. 14 or No. 18 bars.

W Lap spiral steel at least 1 turn.

m Splice WWR using a lap length that includes the overlap of at least 2 cross wires plus 2 in. on each
sheet or roll. Splices using bars that develop equivalent strength and are lapped in accordance with
Table 6 are permitted.

B Lap the existing longitudinal bars with the new bars as shown in Table 6 for box culvert extensions with
less than 1 ft. of fill. Lap at least 1 ft. 0 in. for extensions with more than 1 ft. of fill.

m Ensure welded splices conform to the requirements of the plans and of Iltem 448, “Structural Field
Welding." Field-prepare ends of reinforcing bars if they will be butt-welded. Delivered bars must be long
enough to permit weld preparation.

m  Install mechanical coupling devices in accordance with the manufacturer's recommendations at
locations shown on the plans. Protect threaded male or female connections, and ensure the threaded
connections are clean when making the connection, Do not repair damaged threads.

m  Mechanical coupler alternate equivalent strength arrangements, to be accomplished by substituting
larger bar sizes or more bars, will be considered if approved in writing before fabrication of the systems.

Placing. Place reinforcement as near as possible to the position shown on the plans. Do not vary bars from
plan placement by more than 1/12 of the spacing between bars in the plane of the bar parallel to the nearest
surface of concrete. Do not vary bars from plan placement by more than 1/4 in in the plane of the bar
perpendicular to the nearest surface of concrete. Provide a minimum 1-in. clear cover of concrete to the
nearest surface of bar unless otherwise shown on the plans.

For bridge slabs, the clear cover tolerance for the top mat of reinforcement is =0, +1/2 in.

Locate the reinforcement accurately in the forms, and hold it firmly in place before and during concrete
placement by means of bar supports that are adequate in strength and number to prevent displacement and
keep the reinforcement at the proper distance from the forms. Provide bar supports in accordance with the
CRSI Manual of Standard Practice. Use Class 1 supports, approved plastic bar supports, precast mortar, or
concrete blocks when supports are in contact with removable or stay-in-place forms. Use Class 3 supports in
slab overlays on concrete panels or on existing concrete slabs. Bar supports in contact with soil or subgrade

must be approved.

Use Class 1A supports with epoxy coated reinforcing steel. Provide epoxy or plastic coated tie wires and
clips for use with epoxy coated reinforcing steel.

Use mortar or concrete with a minimum compressive strength of 5,000 psi for precast bar supports. Provide
a suitable tie wire in each block for anchoring to the bar.

Place individual bar supports in rows at 4-ft. maximum spacing in each direction. Place continuous type bar
supports at 4-ft. maximum spacing. Use continuous bar supports with permanent metal deck forms.
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The exposure of the ends of longitudinals, stirrups, and spacers used to position the reinforcement in
concrete pipe and storm drains is not cause for rejection.

Tie reinforcement for bridge slabs and top slabs of direct traffic culverts at all intersections, except tie only
alternate intersections where spacing is less than 1 ft. in each direction. Tie the bars at enough intersections
to provide a rigid cage of reinforcement for reinforcement cages for other structural members. Fasten mats of
WWR securely at the ends and edges.

Clean mortar, mud, dirt, debris, oil, and other foreign material from the reinforcement before concrete
placement. Do not place concrete until authorized.

Stop placement until corrective measures are taken if reinforcement is not adequately supported or tied fo
resist settlement, reinforcement is floating upward, truss bars are overturning, or movement is detected in
any direction during concrete placement.

Handling, Placing, and Repairing Epoxy Coated Reinforcing Steel.

Handling. Provide systems for handling coated reinforcing steel with padded contact areas. Pad bundling
bands or use suitable banding to prevent damage to the coating. Lift bundles of coated reinforcement with a
strongback, spreader bar, multiple supports, or a platform bridge. Transport the bundled reinforcement
carefully, and store it on protective cribbing. Do not drop or drag the coated reinforcement.

Placing. Do not flame-cut coated reinforcement. Saw or shear-cut only when approved. Coat cut ends as
specified in Section 440.3.6.3., “Repairing Coating.”

Do not weld or mechanically couple coated reinforcing steel except where specifically shown on the plans.
Remove the epoxy coating at least 6 in. beyond the weld limits before welding and 2 in. beyond the limits of
the coupler before assembly. Clean the steel of oil, grease, moisture, dirt, welding contamination (slag or
acid residue), and rust to a near-white finish after welding or coupling. Check the existing epoxy for damage.
Remove any damaged or loose epoxy back to sound epoxy coating.

Coat the splice area after cleaning with epoxy repair material to a thickness of 7 to 17 mils after curing. Apply
a second application of repair material to the bar and coupler interface to ensure complete sealing of the

joint.

Repairing Coating. Use material that complies with the requirements of this Item and ASTM D3963 for
repairing of the coating. Make repairs in accordance with procedures recommended by the manufacturer of
the epoxy coating powder. Apply at least the same coating thickness as required for the original coating for
areas to be patched. Repair all visible damage to the coating.

Repair sawed and sheared ends, cuts, breaks, and other damage promptly before additional oxidation
occurs. Clean areas to be repaired to ensure they are free from surface contaminants. Make repairs in the

shop or field as required.

Handling and Placing Stainless Reinforcing Steel. Handle, cut, and place stainless reinforcing steel bar
using tools that are not used on carbon steel. Do not use carbon steel tools, chains, slings, etc. when
handling stainless steel. Use only nylon or polypropylene slings. Cut stainless steel reinforcing using shears,
saws, abrasive cutoff wheels, or torches. Remove any thermal oxidation using pickling paste. Do not field
bend stainless steel reinforcing without approval.

Use 16 gauge fully annealed stainless steel tie wire conforming to the material properties listed in
Section 440.2.10., “Stainless Reinforcing Steel.” Support all stainless reinforcing steel on solid plastic,
stainless steel, or epoxy coated steel chairs. Do not use uncoated carbon steel chairs in contact with
stainless reinforcing steel.
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38 Bending, Handling, Repairing, and Placing GFRP Bars. Fabricate, handle, repair, and place GFRP bars
in accordance with the AASHTO LRFD Bridge Design Guide Specifications for GFRP-Reinforced Concrete
Bridge Decks and Traffic Railings, Section 5, Construction Specifications.

4, MEASUREMENT AND PAYMENT

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or
paid for directly but will be considered subsidiary to pertinent ltems.
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Item 441

I Texas
Steel Structures o P
1. DESCRIPTION
Fabricate and erect structural steel and other metals used for steel structures or for steel portions of
structures.
2 MATERIALS
21. Base Metal. Use metal that meets ltem 442, “Metal for Structures.”
2.2. Approved Electrodes and Flux-Electrode Combinations. Use only electrodes and flux-electrode

combinations found on the Department's MPL. To request a product be added to this list or to renew an
expired approval, electronically submit a current Certificate of Conformance containing all tests required by
the applicable AWS A5 specification according to the applicable welding code (for most construction,
AASHTO/AWS D1.5, Bridge Welding Code, or AWS D1.1, Structural Welding Code—Steel) to the
Construction Division.

23. High-Strength Bolts. Use fasteners that meet Item 447, “Structural Bolting.” Use galvanized fasteners on
field connections of bridge members when ASTM A325 bolts are specified and steel is painted.

24. Paint Systems. Provide the paint system (surface preparation, primer, intermediate, and appearance coats
as required) shown on the plans. Provide System IV if no system is specified.

241. Standard Paint Systems. Standard paint systems for painting new steel include the following:

2411, System IlI-B. Provide paint in accordance with DMS-8101, “Structural Steel Paints-Performance.” Provide

inorganic zinc (I0Z) prime coat, epoxy intermediate coat, and urethane appearance coat for all outer
surfaces except those to be in contact with concrete. Provide epoxy zinc prime coat for touchup of 10Z.

2412 System IV. Provide paint in accordance with DMS-8101, “Structural Steel Paints-Performance.” Provide 10Z
prime coat and acrylic latex appearance coat for all outer surfaces except those to be in contact with
concrete. Provide epoxy zinc prime coat for touchup of 10Z.

24.2. Paint Inside Tub Girders and Closed Boxes. Provide a white polyamide cured epoxy for all interior
surfaces, including splice plate but excluding the faying surfaces, unless otherwise shown on the plans.
Provide 10Z primer meeting the requirements of DMS-8101, “Structural Steel Paints—Performance,” to all
interior faying surfaces and splice plates.

24.3. Special Protection System. Provide the type of paint system shown on the plans or in special provisions to
this Item. Special Protection Systems must have completed NTPEP Structural Steel Coatings (SSC) testing
regimen as a complete system, with full data available through NTPEP.

244, Galvanizing. Provide galvanizing, as required, in accordance with Item 445, “Galvanizing."

245. Paint over Galvanizing. Paint over galvanized surfaces, when required, in accordance with Item 445,
“Galvanizing."

246. Field Painting. Provide field paint, as required, in accordance with Item 446, “Field Cleaning and Painting

Steel.”
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CONSTRUCTION

General Requirements.

Applicable Codes. Perform all fabrication of bridge members in accordance with AASHTO/NSBA Steel
Bridge Collaboration S2.1. Follow all applicable provisions of the appropriate AWS code (D1.5 or D1.1)
except as otherwise noted on the plans or in this Item. Weld sheet steel (thinner than 1/8 in.) in accordance
with ANSI/AWS D1.3, Structural Welding Code—Sheet Steel. Unless otherwise stated, requirements of this
Item are in addition to the requirements of S2.1 for bridge members. Follow the more stringent requirement in
case of a conflict between this Item and S2.1. Perform all bolting in accordance with Item 447, “Structural

Bolting."

Fabricate railroad underpass structures in accordance with the latest AREMA Manual for Railway
Engineering and this Item. In the case of a conflict between this Item and the AREMA manual, the more
stringent requirements apply.

Notice of Fabrication. Give adequate notice before commencing fabrication work as specified in Table 1.
Include a schedule for all major fabrication processes and dates when inspections are to oceur.

Table 1
Notice of Beginning Work
Plant Location Notice Required
In Texas 7 days
In the contiguous United States 21 days
Outside the contiguous United States 60 days

Perform no Department work in the plant before the Engineer authorizes fabrication. The Contractor must
bear all Department travel costs when changes to their fabrication or inspection schedules are not
adequately conveyed to the Department.

When any structural steel is fabricated outside of the contiguous 48 states, the additional cost of inspection
will be in accordance with Article 6.4., “Sampling, Testing, and Inspection.”

Bridge Members. Primary bridge members include:

web and flanges of plate, tub, and box girders;

rolled beams and cover plates;

floor beam webs and flanges;

arch ribs and arch tie beams or girders;

truss members;

diaphragm members for curved plate girders or beams;

pier diaphragm members for tub girders;

splice plates for primary members; and

any other member designated as “primary” or “main” on the plans.

Secondary bridge members include:
B bracing (diaphragms, cross frames, and lateral bracing); and
m  all other miscellaneous bridge items not considered primary bridge members.

Responsibility. The Contractor is responsible for the correctness and completeness of shop drawings and
for the fit of shop and field connections.
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Qualification of Plants and Personnel.

Plants. Fabrication plants that produce bridge members must be approved in accordance with DMS-7370,
“Steel Bridge Member Fabrication Plant Qualification.” The Department's MPL has a list of approved bridge
member fabrication plants.

Fabrication plants that produce non-bridge steel members listed below must be approved in accordance with
DMS-7380, “Steel Non-Bridge Member Fabrication Plant Qualification.” The Construction Division maintains
a list of approved non-bridge fabrication plants for the following items:

B Roadway lllumination Poles,

High Mast lllumination Poles,

High Mast Rings and Support Assemblies,

Overhead Sign Support Structures,

Traffic Signal Poles, and

Intelligent Transportation System (ITS) Poles

The Department will evaluate non-bridge member fabrication plants for competence of the plant, equipment,
organization, experience, knowledge, and personnel to produce acceptable work.

Personnel. Provide a QC staff qualified in accordance with the applicable AWS code. Provide an adequate
number of qualified QC personnel for each specific production operation. QC must be on-site and
independent of production personnel, as the Engineer determines. QC personnel must be proficient in
utilizing the applicable plans, specifications, and test methods, and in verifying compliance with the plant QC
and production procedures. Welding inspectors must be current AWS Certified Welding Inspectors for bridge
member plants, and for non-bridge member plants requiring Department approval per DMS-7380, “Steel
Non-Bridge Member Fabrication Plant Qualification.” The QC staff must provide inspection of all materials
and workmanship before the Department’s inspection. Provide the Department inspector with adequate
personnel and equipment needed to move material for inspection access. QC is solely the Contractor's
responsibility.

Nondestructive Testing (NDT). Personnel performing NDT must be qualified in accordance with the
applicable AWS code and the employer's Written Practice. Level Ill personnel who qualify AS Level | and
Level Il inspectors must be certified by ASNT for which the NDT Level lll is qualified, Testing agencies and
individual third-party contractors must also successfully complete periodic audits for compliance, performed
by the Department. In addition, ultrasound technicians must pass a hands-on test the Construction Division
administers. This will remain current provided they continue to perform testing on Department materials as
evidenced by test reports requiring their signature. A technician who fails the hands-on test must wait

6 months before taking the test again. Qualification to perform ultrasonic testing will be revoked when the
technician’s employment is terminated or when the technician goes 6 months without performing a test on a
Department project. The technician must pass a new hands-on test to be re-certified.

Welding Procedure Specifications Qualification Testing. For bridge member fabrication, laboratories
performing welding procedure specifications (WPSs) qualified by testing must be approved in accordance
with DMS-7360, “Qualification Procedure for Laboratories Performing Welding Procedure Qualification
Testing.” The Department's MPL has a list of laboratories approved to perform WPS qualification testing.

Drawings.

Erection Drawings. Submit erection drawings prepared by a licensed professional engineer, including
calculations, for approval in accordance with Item 5, “Control of the Work," at least 4 weeks before erecting
any portion of field-spliced (welded or bolted) girders, railroad underpasses, trusses, arches, or other
members for which erection drawings are required on the plans. Include drawings and calculations for any
temporary structures used to support partially erected members. Erection drawings are not required for rolled
I-beam units unless otherwise noted on the plans.
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Prepare erection drawings following the procedures outlined in Section 2.2 of the AASHTO/NSBA Steel
Bridge Collaboration $10.1. As a minimum, include:

m plan of work area showing structure location relative to supports and all obstructions;

equipment to be used including allowable load information;

erection sequence for all pieces;

member weights and center of gravity location of pieces to be lifted;

locations of cranes, holding cranes, and temporary supports (falsework), including when to release load
from temporary supports and holding cranes;

details of falsework including specific bracing requirements with maximum allowable design wind speed
clearly indicated;

| girder lifting points;

® diaphragm and bracing requirements; and

B minimum connection requirements when more than the standard requirements.

Perform girder erection analyses using UT-Lift and UT-Bridge software available on the Department's
website or other suitable commercial software. Ensure temporary stresses in members being erected will not
cause permanent damage and that stability is maintained throughout the erection operations. Provide actual
input files and output results from UT-Lift and UT-Bridge, or graphical and hard copy results from commercial
software programs.

Do not proceed if site conditions differing from those depicted on the approved erection drawings could affect
temporary support stresses, erected girders, or public safety in any manner. Revise erection drawings and
resubmit to the Engineer for approval before proceeding if site conditions could affect these things.

Shop Drawings. Prepare and electronically submit shop drawings before fabrication for each detail of the
general plans requiring the use of structural steel, forgings, wrought iron, or castings as documented in the
Guide to Electronic Shop Drawing Submittal available on the Bridge Division website and as directed for
other items the standard specifications require.

Indicate joint details on shop drawings for all welds. Provide a title block on each sheet in the lower right
corner that includes:

m project identification data including federal and state project numbers,

sheet numbering for the shop drawings,

name of the structure or stream for bridge structures,

name of owner or developer,

name of the fabricator or supplier, and

name of the Contractor.

Provide one set of 11 x 17-in. approved shop drawings in hardcopy to the Department for the inspector at the
fabrication plant.

Bridge Members. Prepare drawings in accordance with AASHTO/NSBA Steel Bridge Collaboration G1.3,
“Shop Detail Drawing Presentation” unless otherwise approved. Print a bill of material on each sheet,
including the Charpy V-Notch (CVN) and fracture-critical requirements, if any, for each piece. Indicate
fracture-critical areas of members.

Non-Bridge Members. Furnish shop drawings for non-bridge members when required by the plans or
pertinent Items.

Welding Procedure Specifications (WPSs). Submit WPSs and test reports in accordance with the
applicable AWS code to the Construction Division before fabrication begins, and notify the Engineer which
procedures will be used for each joint or joint type. Do not begin fabrication until the Engineer approves
WPSs.
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Post the approved WPSs for the welding being performed on each welding machine, or use another
approved method of ensuring the welder has access to the procedure information at all times.

Documentation. Before beginning fabrication, provide a completed Material Statement Form 1818 (a.k.a.
D-9-USA-1) with supporting documentation (such as mill test reports (MTRs)) that the producing mill issues
and qualified personnel verifies. Ensure the documentation legibly reflects all information the applicable
ASTM specifications require. Supply documents electronically to the Department.

Provide a copy of the shipping or storage invoice, as material is shipped or placed in approved storage that
reflects:

B member piece mark identification and calculated weight per piece from the contract drawings,

number of pieces shipped or in storage,

total calculated weight for each invoice per bid item, and

the unique identification number of the shipping or storage invoice.

The inspector’s acceptance of material or finished members will not prohibit subsequent rejection if the
material or members are found to be damaged or defective. Replace rejected material promptly.

Material Identification. Assembly-mark individual pieces and issue cutting instructions to the shop using a
system that will maintain identity of the original piece.

Identify structural steel by standard and grade of steel. Also differentiate between material toughness
requirements (CVN, fracture-critical) as well as any other special physical requirements. In addition, identify
structural steel for primary members by mill identification numbers (heat numbers). Use an approved
identification system. Use either paint or low-stress stencils to make identification markings on the metal.
Mark the material as soon as it enters the shop and carry the markings on all pieces through final fabrication.
Transfer the markings before cutting steel for primary members of bridge structures into smaller pieces. Loss
of identification marking on any piece, with no other positive identification, or loss of heat number
identification on any primary member piece will render the piece unacceptable for use. Unidentifiable material
may be approved for use after testing to establish acceptability to the satisfaction of the Engineer. Have an
approved testing facility perform testing and a licensed professional engineer sign and seal the results.

Welding.

Details.

Rolled Edges. Trim plates with rolled edges used for webs by thermal cutting.

Weld Tabs. Use weld tabs at least 2 in. long for manual and semi-automatic processes, at least 3 in. long for
automatic processes, and in all cases at least as long as the thickness of the material being welded. Use
longer weld tabs as required for satisfactory work.

Weld Termination. Terminate fillet welds approximately 1/4 in. from the end of the attachment except for
galvanized structures and flange-to-web welds, for which the fillet weld must run the full length of the

attachment, unless otherwise shown on the plans.

No-Paint Areas at Field-Welded Connections. Keep surfaces within 4 in. of groove welds or within 2 in. of
fillet welds free from shop paint.

Galvanized Assemblies. Completely seal all edges of tightly contacting surfaces by welding before
galvanizing.

Submerged-Arc Welding (SAW). Do not use hand-held semiautomatic SAW for welding bridge members
unless altered to provide automatic guidance or otherwise approved.
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Tubular Stiffeners for Bridge Members. Weld in accordance with AWS D1.5, using WPSs qualified based
on tests on ASTM A709 Gr. 50W or Gr. 50 steel for non-weathering applications and ASTM A709 Gr. 50W
steel for weathering applications.

Non-Bridge Member Weathering Steel Welds. Provide weld metal with atmospheric corrosion resistance
and coloring characteristics similar to that of the base metal for weathering steel structures fabricated per

AWS D1.1.
Shop Splices.

Shop Splice Locations. Keep at least 6 in. between shop splices and stiffeners or cross-frames. Obtain
approval for shop splices added after shop drawings are approved.

Grinding Splice Welds. Grind shop groove welds in flange plates smooth and flush with the base metal on
all surfaces whether the joined parts are of equal or unequal thickness. Grind so the finished grinding marks
run in the direction of stress, and keep the metal below the blue brittle range (below 350°F). Groove welds in
web plates, except at locations of intersecting welds, need not be ground unless shown on the plans except
as required to meet AWS welding code requirements.

Joint Restraint. Never restrain a joint on both sides when welding.

Stiffener Installation.

Flange Tilt. Members must meet combined tilt and warpage tolerances before the installation of stiffeners.
Cut stiffeners to fit acceptable flange filt and cupping. Minor jacking or hammering that does not permanently
deform the material will be permitted.

Stiffeners Near Field Splices. Tack weld intermediate stiffeners within 12 in. of a welded field splice point in
the shop. Weld the stiffeners in the field in accordance with Item 448, “Structural Field Welding,” after the
splice is made.

Nondestructive Testing (NDT). Perform magnetic particle testing (MT), radiographic testing (RT), or
ultrasonic testing (UT) at the Contractor's expense as specified in D1.5 for bridge structures. The Engineer
will periodically witness, examine, verify, and interpret NDT. Additional welds may be designated for NDT on
the plans. Retest repaired groove welds per the applicable AWS code after repairs are made and have
cooled to ambient temperature. Complete NDT and repairs before assembly of parts into a member, but after
any heat-correction of weld distortion.

Radiographic Testing. Radiographs must have a density of at least 2.5 and no more than 3.5, as a
radiographer confirms. The density in any single radiograph showing a continuous area of constant thickness
must not vary in this area by more than 0.5. Use only ASTM System Class | radiographic film as described in
ASTM E1815. Use low-stress stencils to make radiograph location identification marks on the steel.

Ultrasonic Testing. Have UT equipment calibrated yearly by an authorized representative of the equipment
manufacturer or by an approved testing laboratory.

Magnetic Particle Testing. Use half-wave rectified DC when using the yoke method unless otherwise
approved. Welds may be further evaluated with prod method for detecting centerline cracking.

Testing of Galvanized Weldments. If problems develop during galvanizing of welded material, the Engineer
may require a test of the compatibility of the combined galvanizing and welding procedures in accordance
with this Section and may require modification of one or both of the galvanizing and welding procedures.

Prepare a test specimen with a minimum length of 12 in. using the same base material, with the same joint
configuration, and using the welding procedure proposed for production work if testing is required. Clean and
galvanize this test specimen using the same conditions and procedure that will be applied to the production
galvanizing.
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Examine the test specimen after galvanizing. There must be no evidence of excessive buildup of zinc coating
over the weld area. Excessive zinc coating buildup will require modification of the galvanizing procedure.

Remove the zinc from the weld area of the test specimen and visually examine the surface. There must be
no evidence of loss of weld metal or any deterioration of the base metal due to the galvanizing or welding
procedure. Modify the galvanizing or welding procedure as required if there is evidence of deterioration or
loss of weld metal, and run a satisfactory retest on the modified procedures before production work. Report
procedures and results on the galvanized weldment worksheet provided by the Department.

33 Bolt Holes. Detail holes on shop drawings 1/16 in. larger in diameter than the nominal bolt size shown on
the plans unless another hole size is shown on the plans.

Thoroughly clean the contact surfaces of connection parts in accordance with Item 447, “Structural Bolting,"
before assembling them for hole fabrication. Make holes in primary members full-size (by reaming from a
subsize hole, drilling full-size, or punching full-size where permissible) only in assembly unless otherwise
approved.

Ream and drill with twist drills guided by mechanical means unless otherwise approved, If subpunching
holes, punch them at least 3/16 in. smaller than the nominal bolt size. Submit the proposed procedures for
approval to accomplish the work from initial drilling or punching through check assembly when numerically
controlled (N/C) equipment is used. Use thermal cutting for holes only with permission of the Engineer.
Permission for thermal cutting is not required for making slotted holes, when slotted holes are shown on the
plans, by drilling or punching 2 holes and then thermally cutting the straight portion between them. Perform
all thermal cutting in accordance with Section 441.3.5.1., “Thermal Cutting."

Slightly conical holes that naturally result from punching operations are acceptable provided they do not
exceed the tolerances of S2.1. The tolerance for anchor bolt hole diameter for bridge bearing assemblies is

+1/8in., -0.

34, Dimensional Tolerances. Meet tolerances of the applicable AWS specifications and S2.1 except as
modified in this Section.

34.1. Rolled Sections. Use ASTM A6 mill tolerances for rolled sections, except D1.5 camber tolerances apply to
rolled sections with a specified camber.

34.2, Flange Straightness. Ensure flanges of completed girders are free of kinks, short bends, and waviness that
depart from straightness or the specified camber by more than 1/8 in. in any 10 ft. along the flange. Rolled
material must meet this straightness requirement before being laid out or worked. Plates must meet this
requirement before assembly into a member. Inspect the surface of the metal for evidence of fracture after
straightening a bend or buckle. The Engineer may require nondestructive testing.

34.3. Alignment of Deep Webs in Welded Field Connections. For girders 48 in. deep or deeper, the webs may
be slightly restrained while checking compliance with tolerances of S2.1 for lateral alignment at field-welded
connections. In the unrestrained condition, webs 48 in. deep or deeper must meet the tolerances of Table 2.
Girders under 48 in. deep must meet the alignment tolerances of S2.1.
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Table 2
Web Alignment Tolerances for Deep Girders
Web Depth Maximum Web
(in.) Misalignment (in.)
48 1/16
60 118
72 1/4
84 5/16
96 5/16
108 38
120 7/16
132 7116
144 1/2

Bearings. Correct bearing areas of shoes, beams, and girders using heat, external pressure, or both. Grind
or mill only if the actual thickness of the member is not reduced by more than 1/16 in. below the required
thickness.

I-Beams, Plate Girders, and Tub Girders. The plane of the bearing area of beams and girders must be
perpendicular to the vertical axis of the member within 1/16 in. in any 24 in.

Closed Box Girders. Meet these tolerances:

m The plane of the bearing areas of the box girder is perpendicular to the vertical axis of the girder within
1/16 in. across any horizontal dimension of the bearing.

m  The planes of the beam supports on the box girder are true to the vertical axis of the supported beams
or girders to 1/16 in. in any 24 in.

In the shop, verify the plane of all bearing areas with the box placed on its bearings to field grade, using an
approved process for verification.

Shoes. Meet these tolerances:

m The top bolster has the center 75% of the long dimension (transverse to the girder) true to 1/32 in., with
the remainder true to 1/16 in., and is true to 1/32 in. across its entire width in the short dimension
(longitudinal to the girder).

m The bottom bolster is true to 1/16 in. across its diagonals.

m  For a pin and rocker type expansion shoe, the axis of rotation coincides with the central axis of the pin.
m  When the shoe is completely assembled, as the top bolster travels through its full anticipated range, no
point in the top bolster plane changes elevation by more than 1/16 in. and the top bolster does not

change inclination by more than 1 degree, for the full possible travel.

Beam supports. Fabricate beam support planes true to the box girder bearing to 1/16 in. in the short
direction and true to the vertical axis of the nesting girders to 1/16 in.

End Connection Angles. For floor beams and girders with end connection angles, the tolerance for the
length back to back of connection angles is £1/32 in. Do not reduce the finished thickness of the angles
below that shown on the shop drawings if end connections are faced.

Other Fabrication Processes.

Thermal Cutting. Use a mechanical guide to obtain a true profile. Hand-cut only where approved. Hand-
cutting of radii for beam copes, weld access holes, and width transitions is permitted if acceptable profile and
finish are produced by grinding. Provide a surface finish on thermal-cut surfaces, including holes, in
accordance with D1.5 requirements for base metal preparation. Obtain approval before using other cutting
processes.



352

3.53.

3.54.

3.5.5.

3.5.6.

3.5.7.

3.6.

3.7.

3.7.1.

3.7.2.

441

Oxygen-Gouging. Do not oxygen-gouge quenched and tempered (Q&T), normalized, or thermo-
mechanically controlled processed (TMCP) steel.

Annealing and Normalizing. Complete all annealing or normalizing (as defined in ASTM A941) before
finished machining, boring, and straightening. Maintain the temperature uniformly throughout the furnace
during heating and cooling so the range of temperatures at all points on the member is no more than 100°F.

Machining. Machine the surfaces of expansion bearings so the travel direction of the tool is in the direction
of expansion.

Camber. Complete cambering in accordance with S2.1 before any heat-curving.

Heat Curving. Heat-curve in accordance with S2.1. The methods in the AASHTO bridge construction
specifications are recommended. Attach cover plates to rolled beams before heat-curving only if the total
thickness of one flange and cover plate is less than 2-1/2 in. and the radius of curvature is greater than
1,000 ft. Attach cover plates for other rolled beams only after heat-curving is completed. Locate and attach
connection plates, diaphragm stiffeners, and bearing stiffeners after curving, unless girder shrinkage is
accounted for.

Bending of Quenched and Tempered Steels. The cold-bending radius limitations for HPS 70W in S2.1
apply to all Q&T steels.

Nonconformance Reports (NCRs). Submit an NCR to the Engineer for approval when the requirements of
this Item are not met. Submit NCRs in accordance with the Construction Division’s NCR guidelines
document. Have readily available access to the services of a licensed professional engineer experienced in
steel structures design and fabrication. This licensed professional engineer may be responsible for reviewing
potentially structurally deficient members in accordance with the NCR guidelines document. Receive
Department approval before beginning repairs. Perform all repair work in strict compliance with the approved
NCR and repair procedure.

Shop Assembly.

General Shop Assembly. Shop-assemble field connections of primary members of trusses, arches,
continuous beam spans, bents, towers (each face), plate girders, field connections of floor beams and
stringers (including for railroad structures), field-bolted diaphragms for curved plate girders and railroad
underpasses, and rigid frames. Field-bolted cross-frames and rolled-section diaphragms do not require shop
assembly. Complete fabrication, welding (except for shear studs), and field splice preparation before
members are removed from shop assembly. Obtain approval for any deviation from this procedure. The
Contractor is responsible for accurate geometry.

Use a method and details of preassembly consistent with the erection procedure shown on the erection plans
and camber diagrams. The sequence of assembly may start from any location in the structure and proceed in
one or both directions. An approved method of sequential geometry control is required unless the full length
of the structure is assembled.

Verify by shop assembly the fit of all bolted and welded field connections between bent cap girders and plate
girders or between plate girders and floor beams.

Do not measure horizontal curvature and vertical camber for final acceptance until all welding and heating
operations are completed and the steel has cooled to a uniform temperature. Check horizontal curvature and
vertical camber in a no-load condition.

Bolted Field Connections. Each shop assembly, including camber, alignment, accuracy of holes, and fit of
milled joints, must be approved before the assembly is dismantied.

Assemble with milled ends of compression members in full bearing. Assemble non-bearing connections to
the specified gap. Ream all subsize holes to the specified size while the connections are assembled, or drill



3.7.3.

3.8.

3.8.1.

382

a4

full size while the connections are assembled. Notify the Engineer before shipping if fill plates or shims are
added. Adding or increasing the thickness of shims or fill plates in bearing connections requires approval.
Use drift pins and snug-tight bolts during the drilling process to ensure all planes of the connection (webs and
flanges) can be assembled simultaneously. Do not use tack welds to secure plates while drilling.

Secure parts not completely bolted in the shop with temporary bolts to prevent damage in shipment and
handling. Never use tack welds in place of temporary bolts.

Match-mark connecting parts in field connections using low-stress stencils in accordance with the diagram in
the erection drawings.

Welded Field Connections. Mill or grind bevels for groove welds. Do not cut into the web when cutting the
flange bevel adjacent to the web. End preparation, backing, and tolerances for girder splices must be in
accordance with ltem 448, “Structural Field Welding." Details for all other field-welds must conform fo the
applicable AWS code unless otherwise shown on the plans.

In the shop, prepare ends of beams or girders to be field-welded taking into account their relative positions in
the finished structure due to grade, camber, and curvature. Completely shop-assemble and check each
splice. Match-mark the splice while it is assembled with low-stress stencils in accordance with the diagram in
the erection drawings.

Finish and Painting.

Shop Painting. Perform shop painting of bridge members as required in DMS-8104, “Paint, Shop
Application for Steel Bridge Members." Grind corners on new steel items to be painted (except for the
coatings on box and tub girder interiors) that are sharp or form essentially 90° angles to an approximately
1/16 in. flat surface before blast cleaning. (A corner is the intersection of 2 plane faces.) This requirement
does not apply to punched or drilled holes. Do not omit shop paint to preserve original markings.

Ensure painted faying surfaces meet the required slip and creep coefficients for bolted connections as
outlined in DMS-8104, "Paint, Shop Application for Steel Bridge Members.”

Use a Class A slip (minimum slip coefficient of 0.33) if no slip coefficient or corresponding surface condition
is specified Perform all required testing at no expense to the Department.

Surface preparation and painting the interiors of Tub Girders and Closed Boxes is in accordance with
DMS-8104, “Paint, Shop Application for Steel Bridge Members."

Weathering Steel. Provide an SSPC-SP 6 blast in the shop to all fascia surfaces of unpainted weathering
steel beams. Fascia surfaces include:

m  exterior sides of outermost webs and undersides of bottom flanges of plate girders and rolled beams,
all outer surfaces of tub girders and box girders,

all surfaces of truss members,

webs and undersides of bottom flanges of plate diaphragms,

bottom surfaces of floor beams, and

any other surfaces designated as “fascia” on the plans.

Do not mark fascia surfaces. Use one of the following methods as soon as possible to remove any markings
or any other foreign material that adheres to the steel during fabrication and could inhibit the formation of
oxide film:

m SSPC-SP 1, “Solvent Cleaning,”

m SSPC-SP 2, "Hand Tool Cleaning,”

m SSPC-SP 3, "‘Power Tool Cleaning,” and

m  SSPC-SP 7, “Brush-off Blast Cleaning.”

10
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Do not use acids to remove stains or scales. Feather out touched-up areas over several feet.

Machined Surfaces. Clean and coat machine-finished surfaces that are in sliding contact, particularly pins
and pinholes, with a non-drying, water-repellent grease-type material containing rust-inhibitive compounds.
Ensure the coating material contains no ingredients that might damage the steel. Protect machined surfaces
from abrasive blasting.

Handling and Storage of Materials. Prevent damage when storing or handling girders or other materials.
Remove or repair material damaged by handling devices or improper storage by acceptable means in
accordance with ASTM A6 and the applicable AWS code.

Place stored materials on skids or acceptable dunnage above the ground. Keep materials clean. Shore
girders and beams to keep them upright and free of standing water. Place support skids close enough to
prevent excessive deflection in long members such as columns. Do not stack completed girders or beams at
the jobsite.

Protect structural steel from salt water or other corrosive environments during storage and transit.

Marking and Shipping. Mark all structural members in accordance with the erection drawings. If a surface is
painted, make the marks over the paint. Do not use impact-applied stencils to mark painted surfaces.

Mark the weight directly on all members weighing more than 3 tons.

Keep material clean and free from injury during loading, fransportation, unloading, and storage. Pack bolts of
each length and diameter, and loose nuts or washers of each size, separately and ship them in boxes,
crates, kegs, or barrels. Plainly mark a list and description of the contents on the outside of each package.

Field Erection. Do not lift and place any steel member, including girders and diaphragms, over an open
highway or other open travel way unless otherwise approved. Do not allow fraffic to travel under erected
members until sufficiently stable as shown on approved erection drawings.

Pre-Erection Conference. Schedule and attend a pre-erection conference with the Engineer at least 7 days
before commencing steel erection operations. Do not install falsework or perform any erection operations
before the meeting.

Methods and Equipment. Do not tack-weld parts instead of using erection bolts. Do not tack-weld parts to
hold them in place for bolting. Provide falsework, tools, machinery, and appliances, including drift pins and
erection bolts. Provide enough drift pins, 1/32 in. larger than the connection bolts, to fill at least 1/4 of the bolt
holes for primary connections. Use erection bolts of the same diameter as the connection bolts.

Securely tie, brace, or shore steel beams or girders immediately after erection as shown on the erection
drawings. Maintain bracing or shoring until the diaphragms are in place and as specified in the erection
drawings. Protect railroad, roadway, and marine traffic underneath previously erected girders or beams from
falling objects associated with other construction activities.

Only welders certified or working directly under the supervision of a foreman certified in accordance with
Item 448, “Structural Field Welding,” may handle torches when applying heat to permanent structural steel
members.

Falsework. Construct falsework in accordance with the erection plan. Construct foundations for shore towers
as shown on erection drawings. Do not use timber mats with deteriorated timbers or soil to construct shore
tower foundations. Notify the Engineer of completed falsework to obtain approval before opening roadway to
traffic or starting girder erection activities. Ensure falsework is protected from potential vehicle impact.
Inspect and maintain falsework daily. Use screw jacks or other approved methods to control vertical
adjustment of falsework to minimize the use of shims.

1
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Handling and Assembly. Accurately assemble all parts as shown on the plans and the approved shop
drawings. Verify match-marks. Handle parts carefully to prevent bending or other damage. Do not hammer if
doing so damages or distorts members. Do not weld any member for transportation or erection unless noted
on the plans or approved by the Engineer.

Welded Connections. Weld flange splices to 50% of their thickness and meet the minimum erection bracing
and support requirements before releasing the erection cranes, as shown on the plans and on the approved
erection plans. Field-weld in accordance with Item 448, “Structural Field Welding.”

Bolted Connections. Before releasing the erection cranes:
® install 50% of the bolts in the top and bottom flanges and the web with all nuts finger-tight,
m  meet the minimum erection bracing and support requirements shown on the plans and on the approved

erection plans, and
B install top lateral bracing across the connection for tub girders, and fully tension the bolts connecting

the bracing to the top flanges.

Install high-strength bolts, including erection bolts, in accordance with Item 447, “Structural Bolting.” Clean
bearing and faying surfaces for bolted connections in accordance with Iltem 447, “Structural Bolting." Clean
the areas of the outside ply under washers, nuts, and bolt heads before bolt installation. Ensure the required
faying surface condition is present at the time of bolting.

Misfits. Correct minor misfits. Ream no more than 10% of the holes in a plate connection (flange or web),
and ensure no single hole is more than 1/8 in. larger than the nominal bolt diameter. Submit proposed
correction methods for members with defects that exceed these limits or prevent the proper assembly of
parts. Straighten structural members in accordance with S2.1. Make all corrections in the presence of the
Engineer at no expense to the Department. Do not remove and reweld gusset plates without approval.

Bearing and Anchorage Devices. Place all bearing devices such as elastomeric pads, castings, bearing
plates, or shoes on properly finished bearing areas with full and even bearing on the concrete. Place metallic
bearing devices on 1/4 in.-thick preformed fabric pads manufactured in accordance with DMS-6160, “Water
Stops, Nylon-Reinforced Neoprene Sheet, and Elastomeric Pads," to the dimensions shown on the plans.
Provide holes in the pad that are no more than 1/4 in. larger than the bolt diameter.

Build the concrete bearing area up to the correct elevation once it has been placed below grade using mortar
that meets Item 420, “Concrete Substructures,” and provide adequate curing. Use only mortar for build-ups
between 1/8 in. and 3/8 in. thick. Use galvanized steel shims or other approved shim materials in conjunction
with mortar if the bearing area must be raised more than 3/8 in.

Provide at least 75% contact of flange to shoe with no separation greater than 1/32 in. for beams and girders.
Make corrections using heat or pressure in accordance with S2.1, or with galvanized shims. Correct small
irregularities by grinding.

Provide at least 85% contact between the rocker plate and the base plate. Adjust the location of slotted holes
in expansion bearings for the prevailing temperature. Adjust the nuts on the anchor bolts at the expansion
ends of spans to permit free movement of the span. Provide lock nuts or burr the threads.

Remove all foreign matter from sliding or machine-finished surfaces before placing them in the structure.

Restore distorted bearing pads or expansion bearings to an equivalent 70°F position after completion of all
welded or bolted splices, using an approved method of relieving the load on the bearing devices.

Erecting Forms. Do not erect forms until all welding or bolting is complete and the unit is positioned and
properly set on the bearings unless otherwise noted on the plans.

Field Finish. Paint in accordance with Item 446, “Field Cleaning and Painting Steel.” Restore weathering
steel that will remain unpainted to a uniform appearance by solvent cleaning, hand cleaning, power brush, or

12
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blast cleaning after all welding and slab concrete placement has been completed. Remove from all unpainted
weathering steel fascia surfaces (see Section 441.3.8.2., “Weathering Steel,”) any foreign material, including
markings, that adheres to the steel and could inhibit formation of oxide film as soon as possible. Feather out

touched-up areas over several feet. Do not use acids to remove stains or scales.

MEASUREMENT AND PAYMENT

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or
paid for directly but will be subsidiary to pertinent Items.
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Item 448
Structural Field Welding lm

1 DESCRIPTION

Field-weld metal members using the shielded metal arc or flux cored arc welding processes.

2, MATERIALS

Provide electrodes for shielded metal arc welding (SMAW) conforming to the requirements of the latest
edition of ANSI/AWS A5.1 or ANSI/AWS A5.5.

Provide electrodes for flux cored arc welding (FCAW) conforming to the requirements of the latest edition of
ANSI/AWS A5.20 or ANSI/AWS A5.29.

Provide electrodes and flux-electrode combinations named on the Department's MPL. To request that a
product be added to this list or to renew an expired approval, the Contractor or the consumable manufacturer
must submit certified reports of all tests required by the applicable AWS A5 specification according to the
applicable welding code to the Construction Division. For most structural steel construction, the applicable
welding code is AASHTO/AWS D1.5 or ANSI/AWS D1.1. For reinforcing steel, the applicable code is
ANSI/AWS D1.4. Tests must be conducted on electrodes of the same class, size, and brand and
manufactured by the same process and with the same materials as the electrodes to be furnished. Resubmit
electrodes or flux-electrode combinations every 12 months for renewal.

Table 1 shows the classes of electrodes required. Use electrodes with the type of current, with the polarity,
and in the positions permitted by AWS A5.1 and A5.5 for SMAW. AWS A5.20 and A5.29 specifications
govern for FCAW. Obtain approval for electrode use on steel not listed in Table 1.
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Table 1
Classification of Electrodes Permitted
Type of Steel (ASTM Electrode Process Filler Metal
Standards) Specification Requirements
Steel piling AWS A5.1 or A5.5 SMAW E60XX
E70XX or
Armor joints E70XX-X
AS500 AWS A5.20 or A5.29 FCAW EBXTX-X
AS501 E7XTX-X
(except -2, -3,
-10, -GS)
A36 AWS A5.10r A5.5 SMAW E7016
A572 Gr. 50 E7018
A588 E7028
A242 AWS A5.20 or A5.29 FCAW E7XT-1
A709 Gr. 36. 50, or E7XT-5
508 E7XT-6
ETXT-8
Weathering steel AWS A5.5 SMAW EB018-W
E8016-C3
A588 E8018-C3
A242 E8016-C1
A709 Gr. 50W E8018-C1
E8016-C2
EB8018-C2
AWS 5.29 FCAW EBXT1-W
EBXTX-Ni1
EBXTX-Ni2
EBXTX-Ni3
A709 Gr. HPS 70W AWS A5.5 SMAW E9018-M-H8R
Reinforcing steel AWS A5.1 or SMAW E70XX
Grade 40 A5.5
Reinforcing steel AWS A5.5 SMAW E90XX
Grade 60
Permanent metal AWS A5.1 or SMAW E6010
deck forms A5.5 E6011
E6013
E7018

Note—Low-hydrogen electrodes applicable to the lower strength base metal may be used in
joints invelving base metals of different yield points or strengths.

E7010 and E8010 electrodes may be used when welding the root passes of beam and girder splices if the
requirements of Section 448.4.3.5.1., "High-Cellulose Electrodes for Root Passes,” are met.

Use electrodes meeting the diffusible hydrogen requirements for fracture-critical welding in
AASHTO/AWS D1.5 when welding fracture-critical applications.

Use gas or gas mixtures that are welding grade and have a dew point of ~40°F or lower for gas-shielded
FCAW. Furnish certification to the Engineer that the gas or gas mixture is suitable for the intended
application and will meet the dew paint requirements.

EQUIPMENT

Provide electrode drying and storing ovens that can maintain the required temperatures specified in

Section 448.4.3.1., “Electrode Condition." Each oven must have a door that is sealed and can be latched.
Each oven must have a small port that may be opened briefly to insert a thermometer or the oven must be
equipped with a thermometer that allows for direct reading of temperature inside the oven without opening
the oven. Provide equipment able to preheat and maintain the temperature of the base metal as required and
as shown on the plans. Provide approved equipment (e.g., temperature indicator sticks or infrared
thermometer) for checking preheat and interpass temperatures at all times while welding is in progress.
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Provide welding equipment meeting the requirements of the approved welding procedure specifications
(WPS), if required, and capable of making consistent high-quality welds.

4.1.

42.

421.

4211,

421.2.

CONSTRUCTION

Procedure Qualification. Use the proper classification and size of electrode, arc length, voltage, and
amperage for the thickness of the material, type of groove, welding positions, and other circumstances of the
work.

Submit WPSs for FCAW, qualified in accordance with AASHTO/AWS D1.5 for approval before any field
welding on a project.

Welder Qualification. Provide Department certification papers for each welder and for each welding process
to be used before welding, except for miscellaneous welds described in Section 448.4.2.1.1., "Miscellaneous
Welding Applications.” Certification is issued by the Department as described in Section 448.4.2.2., “Certified
Steel Structures Welder."

Miscellaneous Welding. A qualified welder is an experienced welder who is capable of making welds of
sound quality but does not have Department certification papers. The Engineer will check the welder's ability
by conducting a jobsite test in accordance with Section 448.4.2.1.2., “Miscellaneous Weld Qualification Test,"
before welding begins. Furnish all materials and equipment necessary for this test.

Miscellaneous Welding Applications. A welder certified for structural or reinforcing steel or a qualified
welder may make miscellaneous welds of the following types:

m  splicing reinforcing steel to extend bars in the bottom of a drilled shaft;

m attaching chairs to the reinforcing steel cage of a drilled shaft;

m armor joints and their supports;

W screed rail and form hanger supports where permitted on steel units;

m reinforcing steel to R-bars for lateral stability between prestressed beams, spirals, or bands to
reinforcing bars in drilled shaft cages;

permanent metal deck forms;

additional steel added in railing when slip-form construction is used; and

other similar miscellaneous members that have no load-carrying capacity in the completed structure.

Miscellaneous Weld Qualification Test. A qualified welder must pass a jobsite Miscellaneous Weld

Qualification Test before welding:

B Make a single-pass fillet weld of 1/4 in. maximum size in the vertical position approximately 2 in. long on
1/2-in. plate in the location shown in Figure 1. Use the same electrode proposed for the work.

®  The Engineer will visually inspect the fillet weld for a reasonably uniform appearance and then rupture
the weld as shown in Figure 2 with a force or by striking it with a hammer.

B The fractured surface of the weld will be inspected to ensure complete penetration into the root of the
joint, complete fusion to the base metal, and no inclusion or porosity larger than 3/32 in. in its greatest
dimension.
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/2"

2"

Figure 1
Miscellaneous Qualification—Fillet Weld Break Specimen

Force

Figure 2
Miscellaneous Qualification—Method of Rupturing Specimen

A welder who fails the Miscellaneous Weld Qualification Test may take a retest under the following

conditions:

m  The retest occurs immediately and consists of 2 test welds as described above with both test specimens
meeting all of the requirements.

m  The retest occurs after 30 days if the welder provides evidence of further training or practice. In this
case the test consists of a single test weld.

Qualification by the Miscellaneous Weld Qualification Test is effective immediately upon satisfactory
completion of the test and remains in effect for the duration of a project.
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Certified Steel Structures Welder. Before making non-miscellaneous welds on structural steel, a welder
must pass the AASHTO/AWS D1.5 qualification test for groove welds for plates of unlimited thickness in the
vertical (3G) and overhead (4G) positions with the following additional requirements:

®m Use metal for test plates that meets Item 442, “Metal for Structures,” with a minimum yield point of
36 ksi. The minimum width of test plate must be sufficient to accommodate the radiograph inspection of
5-1/4 continuous inches of the weld, not counting the ends of the weld.

B Use approved electrodes meeting the required class in accordance with Table 1 and, in the case of
FCAW, in accordance with the approved WPS.

® Have a radiographic inspection performed on the weld on each test plate. Any porosity or fusion-type
discontinuity with greatest dimension larger than 1/16 in. found in the weld will result in failure of the
test. Discontinuities with greatest dimension less than 1/16 in. are acceptable provided the sum of their
greatest dimensions does not exceed 3/8 in. in any inch of weld.

®m  Have 2 side-bend specimens prepared, tested, and inspected for each test plate.

The test must be administered by an approved laboratory and welding observed by laboratory personnel.
Submit 2 copies of the certification issued by the laboratory, all accompanying test papers, and the
radiographic films to the Bridge Division for review. The Bridge Division issues Department certification
papers if the laboratory’s certification is approved. A welder must also demonstrate to the Engineer a
thorough knowledge of the required welding procedures together with the ability and desire to follow them
and make welds of sound quality and good appearance. The certification issued by an approved laboratory is
accepted for 1 mo. from the time of certification, during which time the welder may work on Department
projects if the work is satisfactory. Certification papers issued by the Department remain in effect as long as
the welder performs acceptable work as determined by the Bridge Division. The certification may be
cancelled at any time if the welder's work is not acceptable.

For SMAW, a welder certified using EXX18 electrodes is qualified to weld with all approved SMAW
electrodes up to E90XX to join metals with a maximum specified yield strength of 65 ksi.

Welding Steel Structures.

Electrode Condition.

SMAW. For electrodes with low-hydrogen coverings in conformance with AWS AS5.1, dry to the
manufacturer’s written drying instructions or dry for at least 2 hours between 450°F and 500°F. For
electrodes with low-hydrogen coverings conforming to AWS A5.5, dry for at least 1 hour between 700°F and
800°F or as specified by the electrode manufacturer. If using electrodes from a newly opened undamaged
hermetically sealed container, drying is not required. Store electrodes in ovens held at a temperature of at
least 250°F immediately after drying or removal from hermetically sealed container. Elapsed time permitted
between removal of an electrode from the storage oven or hermetically sealed container and use of the
electrode is given in Table 2. If the electrodes have the moisture resistance designator “R" and are being
used on steel with minimum specified yield strength of 50 ksi or less, exposure time may be increased up to
Shr.

Table 2
SMAW Electrode Exposure Limits

Electrode Type Exposure Time (hr.)
E70 4
E80
E90 1

Leave electrodes in the holding oven for at least 4 hr. at 250°F before reusing if they are placed back in it
before the times given in Table 2 have lapsed. The Engineer may reduce times allowed for use without re-
drying in humid atmospheres. Do not redry electrodes more than once. Do not use electrodes with flux that
has been wet, cracked, or otherwise damaged.
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FCAW. Protect or store welding wire coils removed from the original package to keep their characteristics or
welding properties intact. Do not use coils or portions of coils that are rusty.

Special Applications. Dry electrodes for fracture-critical applications or when welding steel not shown in
Table 1 in accordance with the manufacturer's specifications and AASHTO/AWS D1.5.

Environmental Conditions. Do not weld when the air temperature is lower than 20°F; when surfaces are
wet or exposed to rain, snow, or wind; or when operators are exposed to inclement conditions. Provide wind
breaks to protect welding operations from winds greater than 5 mph.

Assembly and Fitup. Verify that ends of members to be welded are prepared in accordance with the welded
joint detail specified. See Figures 3, 4, and 5 for proper end preparation and weld details of girder splices.

Bring the parts to be joined by fillet welds into as close contact as possible, not separated more than 3/16 in.
Increase the leg of the fillet weld by the amount of the separation if the separation is 1/16 in. or more. Keep
the separation between faying surfaces of lap joints and of butt joints landing on backing strips to no more
than1/16 in.

Make suitable allowance for shrinkage, and never restrain the joint on both sides in any welding process.

Use the following fitup procedure for groove welds for butt joints:

m  Align splices of beams and girders joined by groove welds with the center of gravity of both
cross-sections coinciding or each flange vertically offset equally. Fit beams and girders with offset webs
with the webs aligned and the flanges offset laterally. Make the joint with a smooth transition between
offset surfaces and with a slope of no more than1:4 when flanges are offset or abutting parts differ in
thickness or width by more than 1/8 in.

®m  Space members to provide a 3/16-in. root opening at the nearest point. At other points of the joint when
the spacing provides up to a 7/16-in. opening, correction may be made by buildup up to 1/8 in. on each
bevel nose. Rebevel openings exceeding 7/16 in. and move the parts to be joined closer together to
bring the joint within the maximum buildup limits. Allow buildups to cool to the maximum preheat and
interpass temperatures before welding the joint.

B Bring all members into correct alignment and hold them in position by acceptable clamps while welding.

Complete all butt splices before welding diaphragms or sway bracing in a particular section of a unit.
Diaphragms and sway bracing may be welded in a unit behind the splice welding to provide stability except
where such welding interferes with butt splice adjustments, such as at a drop-in segment of a continuous
unit. Complete all splices before welding beams or girders to shoes.
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Preheat. Preheat ahead of welding both groove and fillet welds (including tack welding) to the temperatures

shown in Table 3. Keep preheat and interpass temperatures high enough to prevent cracks. The preheat



4.3.5.

448

temperatures shown in Table 3 are minimums, and higher preheats may be necessary in highly restrained
welds. Preheat the base metal when it is below the required temperature so that parts being welded are not
cooler than the specified temperature within 3 in. of the point of welding.

Measure preheat temperature on the side opposite to which the heat is applied at points approximately 3 in.
away from the joint.

Completely weld a joint before allowing it to cool below the specified temperature. Always deposit enough
weld to prevent cracking before allowing a joint to cool. Do not allow preheat and interpass temperatures to
exceed 400°F for thickness up to 1-1/2 in. and 450°F for greater thicknesses.

Table 3
Minimum Preheat and Interpass Temperature for Welding with Low-Hydrogen Electrodes
Thickest Part at Point of Welding Temperature
Up to 3/4 in., inclusive 50°F
More than 3/4 in. up to 1-1/2 in., inclusive 70°F
More than 1-1/2 in. up to 2-1/2 in., inclusive 150°F
More than 2-1/2 in. 225°F

Preheat the material in accordance with Table 4 when E7010 or E8010 electrodes are used for tacking or
temporary root pass.

Table 4
Minimum Preheat Temperature for Welding with E7010 or E8010 Electrodes
Thickest Part at Point of Welding Temperature
1/2 in, and less 150°F
9/16 in. through 3/4 in. 200°F
13/16 in. through 1-1/2 in. 300°F
More than 1-1/2 in. 400°F

Use preheat and interpass temperatures for the thicker plate thickness when joining steels of different
thickness.

Preheat base metal to at least 70°F when the base metal temperature is below 32°F. and maintain this
minimum temperature during welding. Preheat base metal to 200°F before starting to weld if it is moist.

Preheat fracture-critical applications in accordance with AASHTO/AWS D1.5.

Welding Practice. Use an approved procedure to control shrinkage and distortion. Weld FCAW in
accordance with an approved WPS. Weld as required by the Contract or erection drawings. Do not change
the location or size of welds without approval. Do not make temporary welds for transportation, erection, or
other purposes on main members except as shown on the plans or approved. Use a crayon, paint, or other
approved method to mark each groove weld to identify the welder who performed the work.

Use the stringer-bead technique where possible for groove welds. Progress upward in vertical welding
passes using a back-step sequence keeping the end of the low-hydrogen electrode contained within the
molten metal and shield of flux unless the electrode manufacturer’s specifications indicate otherwise.

Begin and terminate groove welds at the ends of a joint on extension bars. Make edge preparation and
thickness of extension bars the same as that of the member being welded but extending at least 2 in. beyond
the joint. Remove extension bars with a cutting torch or arc-air gouging, and grind the flange edges smooth
after the weld is completed and cooled. Clean any defects exposed by the grinding, fill them with weld metal,
and regrind them to a uniform finish. Grind so that grind marks are parallel to the flange, and avoid excess
grinding of the parent metal. Clean and fuse tack welds thoroughly with the final weld. Remove defective,
cracked, or broken tack welds.

Gouge, chip, or otherwise remove the root of the initial weld to sound metal for all groove welds, except
those produced with the aid of backing or those on steel piling or armor joints, before welding is started on
the second side. Clean the back side thoroughly before placing the backup pass. Fuse the weld metal
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thoroughly with the backing, and use backing that is continuous for the full length of the weld. Make a
continuous length of backing by welding shorter sections together only under the following conditions:

m Al splices in the backing are complete joint penetration (CJP) groove welds made with the same
controls as similar CJP groove welds in the structure.

®  The welds are radiographed and examined as described in Section 448.4.3.7., “Radiographic
Inspection,” to ensure weld soundness.

m  All welding and testing of the backing is complete before the backing is used to make the structural
weld.

High-Cellulose Electrodes for Root Passes. E7010 and E8010 electrodes may be used when welding the
root passes of beam and girder splices if the work is preheated in accordance with Table 4. Remove the
E7010 or EB010 electrade pass completely by arc-air gouging, and replace it using a low-hydrogen electrode
after the root passes are backed up.

Welding Sequence. Make beam and girder splices using the sequences shown in Figure 6. (Some
members will require fewer or more passes than Figure 6 shows.) Alternate welds from flat to overhead to
prevent heat buildup along bevel edge. Arrange the passes between the top and bottom flange to maintain
balance and symmetry.

Place passes 1, 2, and 3 in the top flange, followed by passes 4, 5, and 6 in the bottom flange (see Figure 6)
for rolled |-beams and built-up girders. Gouge out and replace passes 1 and 4, which always are placed in
the overhead position. Next, place passes 7, 8, and 9 in the top flange, followed by passes 10, 11, and 12 in
the bottom flange. Continue with placing passes 13-17 in the top flange, followed by passes 18-22 in the
bottom flange. Continue to alternate welding between top and bottom flange with a maximum of 5 passes per
flange until the flange splices are complete. Tack weld web after aligning girder webs with short tacks as
required fo obtain proper alignment. Place pass 23 and pass 24 on the web. Gouge out and replace pass 23.
Finish web splice with pass 25.

Remove all slag for each layer, bead, and the crater area, and clean the weld and adjacent base metal
before welding over previously deposited metal. Avoid arc strikes, and if they occur, grind resulting cracks
and blemishes out to a smooth contour, checking them visually to ensure soundness.

Symmetr -

bout

11 —fr=
Top Flange

|

|
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Bottom Flange

Figure 6
Welding Sequence for Splices for Material up to 50,000-psi Yield Strength.
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Deviation from the above sequence of weld passes requires approval. Obtain approval from the Bridge
Division for welding procedures and sequences for special connections.

Electrode Size and Weld Layer Thickness.
SMAW.

Electrode Size. Use electrodes with the following maximum size:

m  1/4in. for all welds made in the flat position except root passes,

®m  1/4in. for horizontal fillet welds,

m  1/4in. for root passes of fillet welds made in the flat position and of groove welds made in the flat
position with backing and with a root opening of 1/4 in. or more,

®m  5/32 in. for welds made with low-hydrogen electrodes in the vertical and overhead positions, and

®m  3/16in. for all other welds.

Weld Size and Layer Thickness. Make the root pass large enough to prevent cracking. Make layers
subsequent to the root pass in fillet welds and all layers in groove welds of the following maximum thickness:
® 1/4in. for root passes of groove welds;

m 1/8in. for subsequent layers of welds made in the flat position; and

m  3/16 in. for subsequent layers of welds made in the vertical, overhead, and horizontal positions.

Make fillet welds passes using no larger than:

m  3/8in. in the flat position,

m  5/16 in. in the horizontal or overhead positions, and
B 1/2in. in the vertical position.

FCAW.

Electrode Size. Use electrodes with the following maximum size:
m  5/32in. for the flat and horizontal positions,

H 3/32in. for the vertical position, and

®  5/64 in. for the overhead position.

Weld Size and Layer Thickness. Make weld layers, except root and surface layers, no thicker than 1/4 in.
Use a multiple-pass split-layer technique when the root opening of a groove weld is 1/2 in. or wider. Use the
split-layer technique to make all multiple-pass welds when the width of the layer exceeds 5/8 in.

Ensure each pass has complete fusion with adjacent base metal and weld metal and that there is no overlap,
excessive porosity, or undercutting.

Do not use FCAW with external gas shielding in a draft or wind. Furnish an approved shelter of material and
shape to reduce wind velacity near the welding to a maximum of 5 mph.

Make fillet weld passes using na larger than:

B 1/2in. in the flat position,

m 3/8in. in the horizontal or overhead positions, and
m 5/16 in. in the vertical position.

Weld Quality. Provide welds that are sound throughout with no cracks in the weld metal or weld pass.
Completely fuse the weld metal and the base metal and each subsequent pass. Keep welds free from
overlap, and keep the base metal free from undercut more than 1/100 in. deep when the direction of
undercut is transverse to the primary stress in the part that is undercut. Fill all craters to the full cross-section
of the welds.

10
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Radiographic Inspection. Conduct radiographic testing (RT) as required in the field at the expense of the
Contractor by an agency or individual registered and licensed to perform industrial radiography. Follow all
applicable rules and regulations for radiographic operations. Testing includes furnishing all materials,
equipment, tools, labor, and incidentals necessary to perform the required testing. The Department may
require further tests in accordance with Article 5.10., “Inspection,” and may perform additional testing,
including other methods of inspection.

Perform RT in accordance with AASHTO/AWS D1.5. The Engineer will examine and interpret the resulting
radiographs in accordance with AASHTO/AWS D1.5. All radiographs become the property of the Department
and remain with the Engineer.

Radiographically inspect the full flange width of all flange splices and the top and bottom 1/6 of the web at
each splice for field-welds of splices in beams or girders. Radiographically retest repaired welds. Make
necessary repairs before any further work is done. Additional RT required because of unacceptable welding
or poor radiograph quality is at the Contractor's expense. RT of particular welds required by the plans is in
addition to the RT required by this Item.

Meet the requirements specified in Section 441.3.2.5.1., “Radiographic Testing,” for radiograph film quality.

Corrections. When welding is unsatisfactory or indicates inferior workmanship, the Engineer will require
corrective measures and approve the subsequent corrections.

Use oxygen gouging or arc-air gouging when required to remove part of the weld or base metal. Back-gouge
splices in beams and girders or cut out defective welds using arc-air gouging by a welder qualified to make
beam and girder splices.

Slope the sides of the area to be welded enough to permit depositing new metal were corrections require
depositing additional weld metal.

Use a smaller electrode than that used for the original weld where corrections require depositing additional
weld metal. Clean surfaces thoroughly before re-welding.

Remove cracked welds completely and repair. Remove the weld metal for the length of the crack if crack
length is less than half the length of the weld plus 2 in. beyond each end of the crack, and repair.

Restore the original conditions where work performed after making a deficient weld has made the weld
inaccessible or has caused new conditions making the correction of the deficiency dangerous or ineffectual
by removing welds, members, or both before making the necessary corrections; otherwise, compensate for
the deficiency by performing additional work according to a revised and approved design.

Cut apart and re-weld improperly fitted or misaligned parts.

Straighten members distorted by the heat of welding using mechanical means or the carefully supervised
application of a limited amount of localized heat. Do not let heated areas exceed 1,200°F as measured by
temperature-indicating crayons or other approved methods for steel up to 65,000-psi yield strength. Do not
let heated areas exceed 1,100°F for higher-strength steels. Keep parts to be heat-straightened substantially
free of stress from external forces except when mechanical means are used with the application of heat.
Before straightening, submit a straightening procedure to the Engineer for approval.

Correct defective or unsound welds either by removing and replacing the entire weld or as follows:
Excessive Convexity. Reduce to size by grinding off the excess weld metal, leaving a smooth profile.

Shrinkage Cracks, Cracks in Base Metal, Craters, and Excessive Porosity. Remove defective portions
of base and weld metal down to sound metal, and replace with additional sound weld metal.

Undercut, Undersize, and Excessive Concavity. Clean and deposit additional weld metal.

1
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Overlap and Incomplete Fusion. Remove and replace the defective portion of weld.
Slag Inclusions. Remove the parts of the weld containing slag, and replace them with sound weld metal.

Removal of Base Metal during Welding. Clean and form full size by depositing additional weld metal using
stringer beads.

Shear Stud Welding. Weld shear studs to steel surfaces and perform preproduction and production tests as
required in AASHTO/AWS D1.5.

Welding Reinforcing Steel. Splice reinforcing steel by welding only at locations shown on the plans.
Base Metal. Provide weldable reinforcing steel in conformance with Item 440, “Reinforcement for Concrete.”

Preheat and Interpass Temperature. Minimum preheat and interpass temperatures are shown in Table 5.
Preheat reinforcing steel when it is below the listed temperature for the size and carbon equivalency range of
the bar being welded so that the cross-section of the bar is above the minimum temperature for at least 6 in.
on each side of the joint. Allow bars to cool naturally to ambient temperature after welding is complete. Do
not accelerate cooling.

Table 5
Minimum Preheat and Interpass Temperature for Reinforcing Steel

Carbon Equivalent Range (%) Size of Reinforcing Bar (no.) Temperature (°F)
. : Up to 11 inclusive None
Up to and including 0.40 14 and 18 %0
; ; Up to 11 inclusive None
0.41 through 0.45 inclusive T4and 18 100
Up o 6 inclusive None
0.46 through 0.55 inclusive 7 to 11 inclusive 50
14 and 18 200
Unknown Up to 18 inclusive 500

Base the preheat and interpass temperatures for widening projects on the existing reinforcing steel and the
requirements of Table 5.

Joint Types. Use butt splices for all No. 7 and larger bars. Use lap splices for No. 6 and smaller bars.

Make groove welds in lap splices at least 4 in. long, and weld them on each side of the lap joint as shown in
Figure 7. For No. 5 and smaller bars, weld from one side of the lap when it is impractical to weld from both
sides of the joint if approved by the Engineer, but in this case make the weld at least 6 in. long.

Make all butt splices in the flat position. Make all welds for butt splices, except horizontal welds on vertical
bars, as shown in Figures 8 and 9. The back-up strip is required when access to the splice is from the top
only. When bars can be rotated or access to the splice is available from 2 sides, the double bevel splice may
be used, and this type weld requires gouging out the root pass similar to a flange splice on structural steel.
The root pass may be made using E7010 or E8010 electrodes for all double beveled splices. Preheat the
steel to 400°F, if using E7010 or E8010 electrodes, and then completely remove the root pass before
welding the opposite side. Make horizontal splices on vertical bars as shown in Figure 10. Provide alignment
strips as shown in Figures 9 and 10 to hold bars during welding operation. Trim alignment strips after welding
is complete.
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Figure 7
Direct Lap Joint with Bars in Contact
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Figure 8
Single Bevel V-Groove Weld in Horizontal Position
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Figure 9
Double Bevel V-Groove Weld in Horizontal Position
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Figure 10
Double Bevel V-Groove Weld in Vertical Position

Radiographic Inspection. Radiograph welded butt splices at the expense of the Contractor when
designated on the plans. Follow all applicable rules and regulations for radiographic operations. Ensure
welds have no cracks and that the sum of the greatest dimensions of porosity and fusion-type defects do not
exceed 1/10 of the nominal bar diameter.

The Engineer will examine and interpret the resulting radiographs, which become the property of the
Department and remain with the Engineer.

MEASUREMENT AND PAYMENT

The work performed, materials furnished, equipment, labor, tools, and incidentals will not be measured or
paid for directly but will be subsidiary to pertinent Iltems.
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Item 712

Cleaning and Sealing Joints and Cracks
(Asphalt Concrete)

1 DESCRIPTION

Clean and seal joints and cracks in asphalt concrete roadway surfaces.

2. MATERIALS

Furnish materials unless otherwise shown on the plans. Furnish sealant materials as shown on the plans in
accordance with ltem 300, “Asphalts, Oils, and Emulsions." Furnish fine aggregate in accordance with
Section 340.2.1.3., “Fine Aggregate.”

3. EQUIPMENT

Furnish equipment, tools, and machinery for proper execution of the work.

a3 Hot-Applied Sealants. Heat in a double-jacketed heater using a heat transfer oil so no direct flame comes in
contact with the shell of the vessel containing the sealing compound. Provide a heater capable of circulating
and agitating the sealant during the heating process to achieve a uniform temperature rise and maintain the
desired temperature. Provide gauges to monitor the temperature of the vessel contents and avoid
overheating the material. Provide a heater equipped with a gear-driven asphalt pump with adequate pressure
to dispense the sealant.

3.2 Cold-Applied Sealants. Provide equipment with adequate pressure to dispense the sealant in a continuous
flow.
4, WORK METHODS

Apply material when the air or pavement temperature is within the manufacturer's recommendations or as
approved. Clean and seal joints and cracks that are 1/16 in. or greater in width. Fill cracks with dry sand for
cracks greater than 1/2 in. or as shown on the plans. Rout joints and cracks to the configuration shown on
the plans when required. Clean joints and cracks with air blast cleaning or other acceptable methods to a
depth at least twice the joint or crack width. Joints and cracks must be free of moisture before sealing.
Dispose of materials removed as directed or approved. Apply sealing material with a pressure nozzle.
Completely fill cracks and joints. Squeegee material to no more than 3 in. wide and 1/8 in. above the
pavement surface. Prevent tracking with an application of fine aggregate as directed.

5. MEASUREMENT

This Item will be measured by the foot, gallon, pound, or lane mile. Shoulders wider than 6 ft. are considered
additional lanes.

6. PAYMENT
The work performed and materials furnished in accordance with this Item and measured as provided under
“Measurement” will be paid for at the unit price bid for “Joint and Crack Sealing” of the sealant material
specified and “Joint and Crack Routing and Sealing" of the sealant material specified. This price is full
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712
compensation for routing, cleaning, and sealing joints and cracks; furnishing and placing materials; and
equipment, labor, toals, and incidentals.

If measurement is by the lane mile, shoulders 6 ft. or narrower will not be paid for directly but will be
subsidiary to work on the adjacent travel lane.
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Item 720
Repair of Spalling in Concrete Pavement

1. DESCRIPTION

Repair spalling and partial-depth failures in concrete pavement.

Z MATERIALS
Furnish either rapid-set concrete or polymeric patching material unless otherwise shown on the plans.
21, Rapid-Set Concrete. Provide concrete that meets DMS-4655, “Concrete Repair Materials,” Type “B."

Use a packaged blend of hydraulic cement, sand, and gravel (maximum size 3/8 in.) which requires the
addition of water and has a maximum shrinkage of 0.15% in accordance with ASTM C928.

Do not use chlorides, magnesium or gypsum to accelerate setting time.

Demonstrate that mixture achieves flexural strength of at least 425 psi in 5 hr., a minimum compressive
strength of 5,100 psi in 7 days, and 6,300 psi in 28 days before spall repair operations. Test in accordance
with Tex-418-A and Tex-448-A.

232, Polymeric Patching Material. Provide polymeric patching material that meets DMS-6170, “Polymeric
Materials for Patching Spalls in Concrete Pavement," and matches the color of the pavement.

3. EQUIPMENT

Furnish equipment in accordance with Item 429, “Concrete Structure Repair,” or as approved.

4. WORK METHODS

Repair areas as shown on the plans or as directed. Dispose of debris off the right of way in accordance with
federal, state, and local regulations.

41. Hydraulic Cement Concrete Material. Saw at least 1-1/2 in. deep around repair area before concrete
removal, unless otherwise directed, providing a vertical face around the perimeter of the repair area. Protect
and reuse existing reinforcing if encountered, unless otherwise directed. Provide a uniform rough surface
free of loose particles and suitable for bonding. Remove concrete to a depth of 1-1/2 in. or the depth of
deteriorated concrete, whichever is greater. Use chipping hammers not heavier than the nominal 15-Ib. class
or hydrodemolition equipment for the removal of concrete below 1-1/2 in, depth. Mix, place, and cure in
accordance with manufacturer's recommendations. Place concrete if the air temperature is 40°F or above.
Screed concrete to conform to roadway surface. Provide a rough broom finish.

42. Polymeric Patching Material. Submit for approval a statement from the manufacturer identifying the
recommended equipment and installation procedures. Remove the deteriorated concrete to the dimensions
shown on the plans or as directed. Dry and abrasive blast the repair area to ensure it is free from moisture,
dirt, grease, oil, or other foreign material that may reduce the bond. Remave dust from the abrasive blasting
operation. Apply primer to the repair area in accordance with manufacturer's recommendations. Reapply
primer if conditions change before placing patching material. Mix, place, and cure in accordance with
manufacturer's recommendations. Begin placement of material at the lower end of sloped areas. Screed
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polymeric patching material to conform to the roadway surface. Provide a non-skid finish with a notched
trowel.

8. MEASUREMENT
This Item will be measured as follows:
5.1, Hydraulic Cement Concrete Material. By the cubic foot of concrete repair material placed.
5.2, Polymeric Patching Material. By the gallon of polymeric patching material placed.
6. PAYMENT

The work performed and materials furnished in accordance with this Item and measured as provided under
“Measurement” will be paid for at the unit price bid for “Spalling Repair" of the type (Hydraulic Cement;
Polymeric, Flexible; or Polymeric, Semirigid) specified. This price is full compensation for sawing, chipping,
milling, cleaning, abrasive blasting, repairing spalled concrete pavement, disposal of materials, materials,
equipment, labar, tools, and incidentals.



