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SECTION 034133

PRECAST PRESTRESSED CONCRETE

THIS SECTION HAS BEEN PREPARED FOR PRE-TENSIONED UNITS; UNLESS OTHERWISE DIRECTED BY THE STRUCTURAL DESIGNER THIS SECTION SHOULD BE USED WHENEVER PRECAST STRUCTURAL CONCRETE IS INDICATED ON THE DRAWINGS.
PART 1   GENERAL

1.01
SECTION INCLUDES

FILL IN THE BLANK IN THE PARAGRAPH BELOW WITH THE FULL NOMENCLATURE(S) USED ON THE DRAWINGS FOR ALL PRESTRESSED UNITS (PLANKS, TEES, ETC.).  DELETE UNDERLINE BEFORE ENTERING INFORMATION.

A.
The provisions of this Section apply to precast pretensioned concrete sections, indicated on the Drawings as __________, and referred to in this Section as prestressed units.

1.02
RELATED WORK SPECIFIED ELSEWHERE


A.
Cast-In-Place Concrete:  Section 033000 or 033001.


B.
Structural Precast Concrete:  Section 034100.


C.
Architectural Precast Concrete:  Section 034500.


D.
Joint Sealants:  Section 079200.


E.
Field Painting:  Section 099101.

1.03
REFERENCES


A.
Welding:  Structural Welding Code - Steel AWS D1.1 by the American Welding Society (AWS Code).

1.04
DESIGN REQUIREMENTS


A.
Design of Prestressed Units:  By manufacturer.

CHECK TO SEE IF THE DESIGN DATA IS INDICATED ON THE DRAWINGS.

B.
Design Loads:  Indicated on the Drawings.


C.
Design procedure and allowable stresses shall conform to American Concrete Institute's standard "Building Code Requirements for Reinforced Concrete (ACI 318)", unless otherwise indicated.


D.
Deviations from details shown on the Drawings or from the specifications, when such deviations are of a minor nature, may be accepted by the Director in order to accept the approved manufacturer's standard product.  Any additional cost due to such deviations accepted by the Director shall be borne solely by the Contractor.

1.05
SUBMITTALS


A.
Submittals Package:  Submit the shop drawings and design data specified below at the same time as a package.


B.
Shop Drawings:  Submit fully dimensioned fabrication and erection drawings.  Include details of clearances, arrangements, piece markings, reinforcing, weld plates and welding, inserts, anchors, connections, accessories, joints, openings, and other requirements.  When shop drawings are "Approved as Noted", promptly resubmit copies of corrected drawings for final approval and record.


C.
Quality Control Submittals:  

CHECK WITH STRUCTURAL DESIGNER ABOUT INCLUDING SUBPARAGRAPH BELOW.  IF SUBPARAGRAPH BELOW IS NOT INCLUDED, DELETE SUBMITTALS PACKAGE PARAGRAPH ABOVE.


1.
Design Data:  Submit prestress design calculations.  Calculations shall include the complete design, including the stresses in steel and concrete, based on moment and shears obtained from loads shown on the Drawings and from construction and erection procedures.  Indicate deflections and cambers of prestressed units.  Design calculations shall be prepared under the direction of, and sealed by, a New York State licensed Professional Engineer.




a.
Submit proposed design mixes for prestressed concrete a minimum of six weeks prior to start of fabrication.  Concrete mixes shall be established as specified in Section 3.9 of ACI 301-84 of the American Concrete Institute.




b.
Submit load-strain curves of the prestressing steel delivered, or other data from which the elongations appropriate to the required prestressing force can be determined.  The calculated elongations of each prestressing strand in each prestressed unit shall be submitted 3 weeks prior to stressing of the strands.



2.
Certificates:  Affidavit required under Quality Assurance Article.



3.
Manufacturer’s Qualifications Data:




a.
Firm name, address, and telephone number.

b.
Period of time firm has manufactured precast prestressed concrete.

c.
Copy of Precast/Prestressed Concrete Institute Plant Certification Program certificates.
USE SUBPARAGRAPH BELOW WHEN REQUIRED BY PROJECT.
d.
The names and addresses of 5 similar projects completed by the firm.  Include name and phone number of contact person.



4.
Installer’s Qualifications Data:




a.
Name of each person who will be performing the Work and their employer’s name, business address and telephone number.

b.
Period of time installer has installed precast prestressed concrete.



5.
Welder’s Qualifications Data:  Copy of AWS certification for type of welding required.
1.06
QUALITY ASSURANCE


A.
Manufacture:  Prestressed units shall be plant fabricated.


B.
Certifications:  Affidavit by the bar reinforcement manufacturer certifying that bar material meets the contract requirements.



1.
Submit evidence consisting of certification of source of material, copies of purchase orders and manufacturer's certifications.  For stock material, submit copies of latest mill or purchase orders for material replacement.

USE SUBPARAGRAPH BELOW FOR PROJECTS OVER $100,000.  SEE PARAGRAPH 1.06 C. BELOW.



a.
Documentation to confirm compliance with General Conditions Article 25.4 Domestic Steel.
USE PARAGRAPH BELOW FOR PROJECTS OVER $100,000.  PARAGRAPH IS TAKEN FROM ARTICLE 25.4 OF THE GENERAL CONDITIONS.

C.
The Contractor agrees, that if the value of this contract exceeds $100,000 all structural steel, reinforcing steel and other major steel items to be incorporated in the Work of this Contract shall be produced and made in whole or substantial part in the United States, its territories or possessions.
D.
Qualifications:



1.
Manufacturer:  The firm manufacturing the Work of this Section shall have been regularly engaged in the manufacturer of precast prestressed concrete for a minimum of 5 years, and shall have manufactured precast prestressed concrete on 5 similar projects in the last 5 years.

FOR PARKING GARAGE PROJECTS USING PRESTRESSED STEMMED MEMBERS, CHANGE “Product Group Category C2 - Prestressed Hollow-core and Repetitive Products” IN SUBPARAGRAPH BELOW TO “Product Group Category C3 - Prestressed Straight Strand Structural Member”.



a.
At the time of bidding the precast concrete manufacturing plant shall be certified by the Precast/Prestressed Concrete Institute Plant Certification Program, with certification in Product Group Category C2 - Prestressed Hollow-core and Repetitive Products.

b.
Work on the precast prestressed concrete shall not proceed until approval of the proposed manufacturer has been given by the Director.

CHECK WITH DESIGNER ABOUT INCLUDING SUBPARAGRAPH BELOW.

c.
If requested, the manufacturer shall permit representatives of the Director and/or designated inspection laboratory to inspect his plant facilities before shop drawings are submitted.  The proposed manufacturer will not be approved if, in the opinion of the Director, his plant facilities are inadequate.



2.
Installer:  The person(s) performing the Work of this Section and their Supervisor shall be personally experienced in the installation of precast prestressed concrete and shall have been regularly employed by a Company installing structural precast concrete for a minimum of 2 years. 


3.
Welder: Welding shall be performed only by welders who have been qualified by tests as prescribed in the AWS Code to perform the type of welding required.

E.
Source Quality Control:



1.
The manufacturer's plant, equipment, personnel, design, fabrication techniques, testing, inspection and records shall comply with Pre- stressed Concrete Institute's "Manual for Quality Control for Plants and Production of Precast Prestressed Concrete Products (MNL-116)", unless otherwise indicated.




a.
Concrete Test Cylinders:  Failure of test cylinders to develop required minimum compressive strength shall be cause for rejection of the prestressed units made from the concrete represented by the cylinders.

1.07
DELIVERY, STORAGE, AND HANDLING


A.
Delivery:  Load, transport, and unload prestressed units by methods that will prevent damage.


B.
Storage:  Store prestressed units on firm surfaces off the ground.  Support prestressed units at points comparable to design support conditions.


C.
Handling:  Lift and support prestressed units at the points shown on the approved shop drawings or at the supporting points on which the units will set when in service.

PART 2   PRODUCTS

2.01
MATERIALS


A.
Cement:  ASTM C 150, Type II or Type III Portland cement.

IF LIGHTWEIGHT CONCRETE IS REQUIRED, CHANGE ASTM C 33 IN PARAGRAPH BELOW TO ASTM C 330 (FOR BOTH FINE AND COARSE AGGREGATES).

B.
Aggregates:  ASTM C 33.


C.
Water:  Fresh, clean, and free from injurious amounts of oils, acids, alkalis, salts, organic material, or other deleterious substances.



1.
Mixing water, including that contributed by the aggregates, shall not contain a deleterious amount of chloride ion.

CHECK WITH STRUCTURAL DESIGNER ABOUT INCLUDING PARAGRAPH BELOW.  NOTE:  "SPANCRETE" AND "FLEXICORE" DO NOT HAVE AIR ENTRAINMENT IN THEIR TYPICAL SPECIFICATIONS.

D.
Air-entraining Admixture:  ASTM C 260.


E.
Prestressing Tendons:  Uncoated, seven-wire, stress-relieved steel strand conforming to ASTM A 416.

EDIT SUBPARAGRAPH BELOW IF PLANT INSPECTION AND MORE STRINGENT TESTING OF TENDON MANUFACTURE (SUCH AS BY AN INSPECTION LABORATORY) IS REQUIRED FOR LARGE OR CUSTOM FABRICATED UNITS.  CHECK WITH STRUCTURAL DESIGNER.


1.
Each shipment of tendons delivered to the fabricator shall be accompanied by a manufacturer's certificate indicating compliance with the ASTM specifications in the manufacture and testing of the strand material.


F.
Reinforcing Steel:



1.
Bars:  ASTM A 615, deformed.



2.
Wire Fabric:  ASTM A 185, welded.



3.
Fabricated Bar or Rod Mats:  ASTM A 184.


G.
Steel Shapes, Plates, and Anchor Bolts:  ASTM A 36, except as otherwise indicated on the Drawings.

USE PARAGRAPH BELOW WHEN REQUIRED BY DESIGN.

H.
Bearing Pads/Strips:  Manufacturer's standard neoprene or tempered press wood pads or strips, except as otherwise indicated on the Drawings.


I.
Shop Paint:  Manufacturer's standard primer.

2.02
CONCRETE MIXES

STRUCTURAL DESIGNER MAY REDUCE STRENGTH (FOR PARAGRAPH BELOW) TO 4000 PSI FOR SOME STANDARD PRODUCTS IN STANDARD APPLICATIONS.  NOTE:  THE STRENGTH OF "SPANCRETE" HOLLOW-CORE PLANKS (SLABS) IS 4000 PSI.

A.
Strength:  The minimum compressive strength of concrete shall be 5000 psi at 28 days, except as otherwise indicated on the Drawings.

USE PARAGRAPH BELOW WHEN REQUIRED.

B.
Air-Entrainment:  The total air content of concrete shall be 3 percent minimum to 5 percent maximum (by volume).  Use air-entraining admixture, not air-entrained cement.

2.03
GROUT MIXES

CHECK PARAGRAPH BELOW WITH STRUCTURAL DESIGNER; MODIFY FOR SPECIAL REQUIREMENTS.  NORMALLY GROUT MIX IS ONE PART CEMENT TO THREE PARTS SAND.

A.
Portland cement and sand grout mixes complying with ASTM C 476 and selected for the type of prestressed units and construction indicated on the Drawings.

2.04
FABRICATION


A.
Forms shall be designed and constructed to insure close control of dimensions and details shown on the Drawings, and in a manner that will not restrict movement of the casting when pretensioning forces are released.  Forms shall be constructed with tight joints and in a manner that will permit removal without defacing the cast concrete.  Forms shall leave smooth cast surfaces, unless otherwise indicated.  Thoroughly clean forms and apply approved form release coating before each casting.

REMIND PROJECT DESIGNER AND STRUCTURAL DESIGNER TO CHECK WITH ALL TRADES FOR REQUIRED OPENINGS AND TO INDICATE ALL KNOWN OPENINGS ON THE DRAWINGS.


1.
Form openings shown on the Drawings and openings 10 inches and larger (in diameter or on a side) requested by the Director's Representative at least 48 hours before fabrication, including openings for items in separate related contracts (if any).


B.
String tendons by a method which will avoid rotations in the tendon.  Take care to keep tendons clean and dry.


C.
Accurately locate and securely anchor reinforcing steel, weld plates, inserts, and other required embedded items with devices that will not be exposed on or mar exposed surfaces of prestressed units.  Embedded items shall be free of loose and flaky rust, and free of oil, paint and other coatings.


D.
Prestressing shall be done in accordance with American Concrete Institute's standard "Building Code Requirements for Reinforced Concrete (ACI 318)", unless otherwise indicated.



1.
The tensioning process shall be so conducted that the tension being applied and elongation of the tendons may be measured at all times.



2.
The transfer of the prestressing force to the concrete unit shall not be done before the concrete has attained the minimum strength of 3000 psi or the strength required by the calculations whichever is greater; the concrete strength shall be confirmed by the testing of cylinders made from the same concrete as the unit to which the prestress force is to be applied.  The application of the prestress force to the concrete shall be done smoothly and gradually.


E.
Place and consolidate concrete.  Concrete shall be compacted and vibrated as required to insure full contact with embedded items and to completely fill corners and angles of the forms.

MODIFY PARAGRAPH BELOW IF DIFFERENT FINISH IS REQUIRED, SUCH AS A ROUGH FINISH FOR MEMBERS USED IN COMPOSITE FLOOR CONSTRUCTION.  IF NECESSARY, DISTINGUISH BETWEEN FINISHES FOR FORMED SURFACES AND UNFORMED SURFACES.

F.
Finish unformed concrete surfaces smooth, unless otherwise indicated.


G.
After casting or completion of surface finishing, prestressed units shall be steam cured or cured with radiant heat and moisture unless otherwise approved.



1.
Apply steam or radiant heat and moisture after concrete has attained its initial set.  Use an effective curing method to prevent surface drying during the period between placement of concrete and application of steam or radiant heat and moisture.



2.
Rate of increasing concrete temperature shall not exceed 45 degrees F. per hour.  The maximum curing temperature shall be 160 degrees F.  Take precautions so jets of steam or heating elements do not hit or touch the prestressed units, forms, or the test cylinders curing with the member.



3.
Duration of curing shall be dictated by cylinder strengths required for detensioning.


H.
Apply one coat of shop paint to all surfaces of ferrous metal which will not be embedded in concrete or masonry.


I.
Fabrication Tolerances:  Conform to the recommended dimensional tolerances in Prestressed Concrete Institute's "Manual For Quality Control For Plants and Production of Precast Prestressed Concrete Products (MNL-116)".

2.05
SOURCE QUALITY CONTROL

CHECK WITH STRUCTURAL DESIGNER ABOUT INCLUDING PARAGRAPH BELOW.

A.
Plant Inspection:  Inspection by the State of all phases of fabrication may be made at the discretion of the Director.  Representatives of the Director and/or inspection laboratory designated by the Director shall be given access to the plant at all times that Contract Work is in progress.  Inspections will be made without cost to the Contractor.



1.
Plant inspection by the State shall not relieve the manufacturer of responsibility for his own inspection program.



2.
Schedule, coordinate and perform the plant fabrication in a manner to minimize the cost to the State for inspection.  When failure to perform the Work on schedule or to coordinate the schedule in advance with the inspectors results in excessive inspection costs, the State will backcharge such excess cost to the Contractor.


B.
Verification of Performance:  Do not ship prestressed units to the site until the units have attained sufficient strength to support erection and anticipated construction loads.

PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:  Examine surfaces to receive prestressed units for defects that will adversely affect the execution and quality of the Work.  Check location and condition of bearing surfaces.  Verify that required inserts and anchors for connection to prestressed units have been installed.  Do not proceed until unsatisfactory conditions are corrected.

3.02
PREPARATION


A.
Surface Preparation:  Thoroughly clean surfaces of adjoining construction of loose and foreign matter.

3.03
INSTALLATION


A.
Install prestressed units in their designed positions and in accordance with the manufacturer's approved shop drawings and instructions.



1.
Adjust units to be exposed in the finished work as required to comply with allowable tolerance.


B.
Securely fasten prestressed units in place.



1.
Field Welding:  Unless otherwise indicated, comply with AWS Code for the procedures for shielded metal-arc welding.



2.
Grouting:  Grout prestressed units with approved grout mix(es).  Where roof differential camber between adjoining units exceeds 1/4 inch, also apply grout on the lower units at the joints on a 1 to 12 bevel.


C.
Refinish damaged surfaces (if unit is not structurally damaged) to match adjacent areas.


D.
Installation Tolerances:  When prestressed units are to be exposed in the finished Work, the maximum differential in elevation or alignment on the exposed surface between adjoining units in place shall be 1/4 inch.

NOTE:  WHEN UNITS ARE EXPOSED ON THE INTERIOR OF A BUILDING, CONSIDERATION SHOULD BE GIVEN TO "CAULKING" THE JOINTS WITH SEALANT.
3.04
CLEANING


A.
After installation, clean soiled and dirty concrete surfaces of pre- stressed units which will be exposed in the finished Work with detergent and water, using fiber brush and sponge.  Immediately rinse thoroughly with clean water.

END OF SECTION
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