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SECTION 03410 (03 41 34)
PRECAST PRESTRESSED CONCRETE JOISTS AND BEAMS
PART 1 GENERAL
1.1 SECTION INCLUDES
A. Precast prestressed concrete Sections.
B. Forming of prestressed concrete Sections.
1.2 RELATED SECTIONS
A. Section 01572-Construction Waste Management.

B. Section 03300-Cast-In-Place Concrete.
1.3 REFERENCES
A. ASTM International (ASTM).
1. ASTM A370-96 Test Methods and Definitions for Mechanical Testing of Steel Products.

2. ASTM A416/A-96 Specification for Steel Strand, Uncoated Seven-Wire for Prestressed Concrete.

3. ASTM A615/A-96a Specification for Deformed and Plain Billet-Steel Bars for Concrete Reinforcement.

4. ASTM A36 Specification for Structural Steel.

5. ASTM C33 Specification for Concrete Aggregates.

6. ASTM C150 Specification for Portland cement.

7. ASTM C494 Standard Specifications for Chemical Admixtures for Concrete.
8. ASTM C618-Fly Ash and Raw or claimed Natural Pozzolin for Use as a Material Admixture in Portland Cement.

9. ASTM C989-Ground Granulated Blast-Furnace Slag for Use in Concrete and Mortars.

B. ASCE 37-02 Design loads on structures during erection.

C. Codes and Standards

1. Prestressed Concrete Institute MNL 116:  Manual for Quality Control for Plants and Production of Precast Concrete Products.

2. ACI 318 Building Code Requirements for Reinforced Concrete and Commentary. 

3. ACI 301 (latest Edition) Specification for Structural Concrete for Buildings.

4. AWS Dl.4 Structural Welding Code-Reinforcing Steel.

5. AWS Dl.1 Structural Welding Code-Steel.

D. Prestressed Concrete Institute (PCI).

1. PCI MNL-116, Manual for Quality Control for Plants and Production of Precast Prestressed Concrete Products.
2. PCI MNL-120, Design Handbook-Precast and Prestressed Concrete

E. Fire-resistance Rated Precast Units:  Where precast concrete units are shown or scheduled as requiring a fire-resistance classification, provide units:

1. Tested and listed by UL according to UL specifications, with each unit bearing UL label and marking.

2. Complying with the requirements of the applicable building codes.

International Organization for Standardization (ISO) 14021–1999; Environmental Labels and Declarations.

1.4 DESIGN REQUIREMENTS
A. Prestressed Concrete Sections:  Conform to the requirements of ACI 318 except as noted herein.  Design units for the live loads and dead loads as noted on the structural drawings.  Superimposed dead loads listed are in addition to weight of units and slab or topping.  Connections, openings, erection and details under provisions of manufacturer’s specifications and details as noted on the Drawings.

1.5 SUBMITTALS

A. Product Data:  Submit product data for all concrete materials, accessories, and admixtures proposed for use including the following information:

1. Recycled Content:

(a) Indicate recycled content; indicate percentage of pre-consumer and post-consumer recycled content per unit of product.

(b) Indicate relative dollar value of recycled content product to total dollar value of product included in project.

(c) If recycled content product is part of an assembly, indicate the percentage of recycled content product in the assembly by weight.

(d) If recycled content product is part of an assembly, indicate relative dollar value of recycled content product to total dollar value of assembly.

2. Regional Materials:

(a) Sourcing location(s): Indicate location of extraction, harvesting, and recovery; indicate distance between extraction, harvesting, and recovery and the project site.

(b) Manufacturing location(s): Indicate location of manufacturing facility; indicate distance between manufacturing facility and the project site.

(c) Product Value: Indicate dollar value of product containing local/regional materials; include materials cost only.

(d) Product Component(s) Value: Where product components are sourced or manufactured in separate locations, provide location information for each component. Indicate the percentage by weight of each component per unit of product.
B. Shop Drawings:  Submit shop and erection drawings for approval, showing:

1. Concrete design strength.
2. Unit dimensions and unit weights.

3. Size, number, location, and stress in prestressing strands.

4. Size, number, and location of reinforcing bars including reinforcing for erection and handling stresses.

5. Concrete cover over reinforcing and strands.

6. Bearing and anchorage details.

7. Size and locations of holes for slab form support pins.

8. Concrete finish.

9. Curing method.

10. Erection marks.

11. Joist pick-up points and shoring points.
C. Shoring and reshoring shop drawings shall be prepared under the supervision of and signed and sealed by a Professional Engineer licensed in the State of Florida.
D. Design Calculations:

1. Submit for approval, neat, legible, and complete design calculations before fabrication.

2. Calculations shall be by a Florida licensed Professional engineer whole seal and signature shall appear on calculation sheets and shop drawings.

3. Revise calculations if required by A/E or Owner.

4. Calculations shall include predicted in-place cambers without superimposed loads, with superimposed dead loads, and with superimposed dead loads and live loads.

5. Span length in calculations shall be from center of bearing to center to center of bearing.
E. Shop drawings and calculations shall be prepared under the supervision of and signed and sealed by a Professional Engineer licensed in the State of Florida.

F. Test Reports:  Furnish reports of tests on concrete.

G. Certificates:  Submit manufacturer’s test certificates on prestressing strands and reinforcing.

H. Concrete Cylinder Tests:  Submit copies of cylinder break reports by an approved commercial test laboratory, made from each casting for this project to verify that concrete has attained minimum ultimate prestressed transfer strength specified. 

1.6 QUALITY ASSURANCE
A. Fabricator Qualifications:  A recognized prestressed concrete manufacturer whose design, fabrication, and erection operations are supervised by a Florida Licensed Professional Engineer, with a minimum of 5 years experience.

B. Erector Qualifications:  Regularly engaged for at least 5 (five) years in the erection of precast structural concrete similar to the requirements of this project.  Upon request, provide written evidence that equipment and personnel are adequate and qualified for the performance of contract requirements.

C. Testing Agency:  Capable of performing testing under provisions ASTM E329.7
1.7 DELIVERY, STORAGE, AND HANDLING
A. Deliver, store, protect and handle projects to site under provisions of Section 01663, “Product Delivery, Storage and Handling Requirements.”

B. Handle precast members in position consistent with their shape and design.  Lift and support only from support points.
C. Protect from dirt and damage.  Do not place units in position, which will cause overstress, warp or twist.  Handle by means of lifting inserts.

D. Store units off ground.  Place stored units so that identification marks are discernible.  Separate stacked units by battens across full width of each bearing point.  Do not use upper member of stacked tier as storage area for shorter members or heavy equipment.

PART 2 PRODUCTS

2.1 MATERIALS

A. All precast prestressed concrete joists and beams concrete materials are to contain recycled steel and fly ash or granulated ground blast-furnace slag.
B. Concrete:

1. Minimum 7 day ultimate compressive strength of 5000 PSI.

2. Higher strength will be allowed to suit manufacturer’s design. Use Type III Portland cement.

3. Ensure concrete complies with Section 03300-Cast-in-Place Concrete.

C. Supplemental Cement Materials:

1. Fly Ash:  ASTM C618, Type F.  Not to exceed 20 percent by weight of total cementitious material.

2. Granulated Ground Blast-furnace Slag:  ASTM C989.  Not to exceed 30 percent by weight of cementitious material.

D. Prestressing Strands:
1. High strength 7-wire strand conforming with ASTM A416- grade 250 or 270.
2. Elongation test conforming with ASTM A370 with minimum elongation at rupture of 3.5 percent in 24 inches.

3. Tests need not be made if certification of conformance with specifications is provided by manufacturer.

E. Reinforcing Steel:  ASTM A615, Grade 60, deformed.

F. Forms:

1. Unit:

(a) Forms:  Provide smooth units true to size, shape, and detail with flat planes, sharp lines, and arises free from warp, twist, bow, or similar distortions and spalling, broken edges, or similar defects.

(b) Dimensional Tolerances:  Under provisions of ACI 525 standard minimum requirements for thin section precast concrete construction.

G. Slab forms between joists and beam side forms at end of joists:

1. Provide use of manufacturer’s standard forms complete with slab form support pins.

2. Provide coordination of forming.

2.2 FABRICATION

A. Fabricate units under provisions of approved shop drawings and approved design calculations.

B. Unit Design and Fabrication:

1. Conform with ACI Standard 318 Building Code requirements for reinforced concrete, Prestressed Concrete Association Standards, and the Florida Building Code.

2. Fabricator shall design joists and beams according to loads indicated on drawings. 
3. Camber under dead load or deflection under total load does shall not exceed 1/360 of span.

C. Maintain plant records and quality control program during production of precast members.  Make records available upon request.

D. Tension reinforcement tendons as required to achieve design load criteria.

E. Inserts:  Install hanger inserts and sleeves in unit forms for mechanical and electrical items as provided under other sections.

F. Top Finish of Units Receiving Cast-In-Place Slab:  Rough screeded.  Provide projecting stirrups and slab reinforcing support bar per manufacturer’s composite action design.

G. Cure members under identical conditions to develop required concrete quality, and minimize appearance blemishes such as non-uniformity, staining or surface cracking.  
H. Plant Finish:  Normal plant finish; surface may contain small surface holes caused by air bubbles, minor chips or spalling at edges or ends, without major discoloration.

I. Exposed-to-View Finish:  Normal plant finish with fins and protrusions removed, ground edges and ends, flat face surfaces.
J. Curing:
1. Top Surface: receives water curing only.

2. Sides and Bottoms:  Water cured or membrane cured using approved wax free type compound.

3. Water cure units at least 5 days or cure until concrete reaches minimum specified 7 day strength.

K. Marking:  Distinctively mark each unit with manufacturer’s name and mark indicated on erection drawings.

L. Age:  Ensure units are a minimum 10 days old before shipping or erecting.

PART 3 EXECUTION

3.1 ERECTION

A. Erection: by manufacturer or another firm with experience in this Work, and supervised by manufacturer’s Florida licensed Professional Engineer, or his authorized representative.  Handle and install joists with precision, in conformance with drawings, details, and erection drawings.  Prior to concrete placement, manufacturer shall provide a written certification stating that all units, forming, bracing and shoring have been installed in accordance with approved shop drawings

B. Erect members level and plumb within allowable tolerances.
C. Adjust differential camber between units to within tolerance.
D. No drilling, chipping, PAF or any other intrusions into precast concrete without written specific approval and detailed instructions of Specialty Engineer and fabricator.
E. Secure units in place.

F. Install and secure forms between joist for cast-in-place concrete.

G. Ensure conformance to provisions of ASCE 37-02.

H. Design and erect to tolerances listed in ACI 301.

I. When members cannot be adjusted to conform to design or tolerance criteria, advise Project Consultant.  Execute modifications as directed.

J. Shoring:  Before pouring slabs over units, supervise shoring of unit bottoms for composite action.  Shoring to remain in place until cylinder tests indicate the specified concrete strength for slabs and secondary pours over beams have been attained.

K. Forming:  Furnish slab form support pins for joist units, slab forms between joists, and beam side forms between joists as required.

L. Repairs:  Repair nicks or chips in exposed areas that occur after inspection and approved by the Project Consultant.

M. Fasteners:

1. Drilled holes for expansion anchors, self-tapping concrete screw fasteners or power activated mechanical fasteners (shots), shall not be allowed on any surface of precast joists and beams.

3.2 CLEANING

A. After slab pouring is complete, clean exposed surfaces of units of stains to a uniform appearance.  Do not use caustic or acid cleaners.
END OF SECTION
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