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SECTION 03450
ARCHITECTURAL PRECAST CONCRETE PANELS

SPEC WRITER NOTE: Delete between // ____// if not applicable to project. Also delete any other item or paragraph not applicable in the section and renumber the paragraphs.

PART 1 - GENERAL

1.1 DESCRIPTION


Section specifies architectural precast pre-stressed concrete panel, fabrication, erection, and related items including bearing pads and anchorage.

1.2 RELATED WORK

A.
Materials testing and inspection during construction: Section 01410, TESTING LABORATORY SERVICES.

B.
Concrete: Section 03300, CAST-IN-PLACE CONCRETE.

C.
Mortar: Section 04100, MORTAR AND GROUT.

D.
Sealants and Caulking: Section 07920, SEALANTS AND CAULKING.

E.
Precast pre-stressed structural building elements: Section 03415, PRECAST PRESTRESSED CONCRETE.

F.
Size, type and color of aggregate for exposed aggregate finish and matrix color: Section 09050, INTERIOR/EXTERIOR FINISHES, MATERIALS, AND FINISH SCHEDULE.

G.
Repair of abraded galvanized and painted surfaces: Section 09900, PAINTING.

1.3 QUALITY ASSURANCE

A.
Manufacturer's Qualifications:

1.
Precast concrete manufacturing plant certified by the Pre-stressed Concrete Institute, Plant Certification Program, prior to start of production.

2.
In lieu of above qualification:

a.
Retain an independent testing or consulting firm approved by Resident Engineer.

b.
Firm inspect precast plant at two-week intervals during production and issue a report, certified by a registered engineer verifying that materials, methods, products and quality control meet requirements of specifications.

c.
When report indicates non compliance, Resident Engineer, at Contractor's expense, will inspect and may reject products produced during period of non-compliance with specification requirements.

B.
Precast concrete work performed by firms that have demonstrated capability, subject to approval, to produce and erect type of work specified.

C.
Precast concrete manufacturer's qualified registered professional structural engineer to certify precast concrete conforms to specified requirements.

D.
Erector Qualifications: Regularly engaged for at least five years in erection of precast structural concrete similar to this project.

1.4 SUBMITTALS

A.
Submit in accordance with Section 01340, SAMPLES AND SHOP DRAWINGS.

B.
Samples:


Finished panels 300 by 300 mm (12 inches by 12 inches) by 38 mm (1-1/2 inches), of different colors and surface treatment showing full range of color and texture.

C.
Shop Drawings:

1.
Erection drawings:

a.
Plans and elevations locating and defining panels.

b.
Sections and details showing connections, cast-in items and relation to structure.

c.
Description of cast-in anchors and loose field hardware.

d.
Field installed anchor location drawings.

e.
Erection sequences and handling requirements.

2.
Production drawings:

a.
Elevation view of member.

b.
Sections and details to show quantities and position of reinforcing steel, anchors, inserts, and essential embedded hardware.

c.
Lifting and erection inserts.

d.
Dimensions and finishes.

e.
Method of transportation.

D.
Product Design Data:

1.
Design calculations of products, performed by a registered engineer experienced in precast pre-stressed concrete design.

2.
Loadings for design:

a.
Initial handling and erection stresses.

b.
Dead and live loads specified.

c.
Other loads specified for member where they are applicable.

d.
Deflection of precast members.

e.
Details for watertight joints between exterior envelope precast members.

f.
Test Reports: Concrete and other materials.

1.5 PRODUCT DELIVERY, STORAGE AND HANDLING

A.
Delivery and Handling:

1.
Lift and support during manufacturing, stockpiling, transporting and erection operations only at lifting or supporting points, or both, as shown on shop drawings, and with approved lifting devices.

2.
Lifting devices: a minimum safety factor of 4.

3.
Lifting hardware: a minimum safety factor of 5.

4.
Transportation, site handling, and erection performed with acceptable equipment and methods, and by qualified personnel.

B.
Storage:

1.
Store units off ground with adequate protection to prevent chipping, breaking, and other damage,

2.
Place stored units so that identification marks are discernible.

3.
Separate stacked members by battens across full width of bearing point.

4.
Stack so that lifting devices are accessible and undamaged.

5.
Do not use upper members of stacked tier as storage area for shorter member or heavy equipment.

1.6 GUARANTEE

A.
Guarantee precast concrete work, including anchorage, joint treatment and related components to be free from defects in materials and workmanship, including cracking and spalling. 

B.
After erection, completed work will be weathertight, subject to terms of Article, GUARANTY in Section 01001, GENERAL CONDITIONS, expect guarantee period is extended to five years.

1.7 APPLICABLE PUBLICATIONS

A.
Publications listed below form a part of specification to extent referenced. Publications are referenced in text by basic designation only.

B.
American Society for Testing and Materials (ASTM):

A36/A36M-97
Structural Steel

A82-97
Steel Wire, Plain, for Concrete Reinforcement

A167-96
Stainless and Heat-Resisting Chromium-Nickel Steel Plate, Sheet, and Strip

A185-97
Steel Welded Wire Fabric, Plain, for Concrete Reinforcement

A416/A416M-97
Steel Strand, Uncoated Seven-Wire for Prestressed Concrete

A615/A615M-96
Deformed and Plain Billet-Steel Bars for Concrete Reinforcement

C33-97
Concrete Aggregates

C40-97
Organic Impurities in Fine Aggregate for Concrete

C144-97
Aggregate for Masonry Mortar

C150-97
Portland Cement

C260-95
Air-Entraining Admixtures for Concrete

C330-97
Lightweight Aggregates for Structural Concrete

C494-98
Chemical Admixtures for Concrete

C979-82(R1993)
Pigments for Integrally Colored Concrete

C.
American Concrete Institute (ACI):

117-90
Tolerances for Concrete Construction and Materials

318/318R-95
Building Code Requirements for Structural Concrete

D.
American Association of State Highway and Transportation Officials

(AASHTO)-1996
Standard Specifications for Highway Bridges
E.
Precast/Prestressed Concrete Institute (PCI):

MNL-116-85
Manual for Quality Control for Plants and Production of Precast and Prestressed Concrete Products

MNL-117-77
Manual for Quality Control for Plants and Production of Architectural Precast Concrete Products

MNL-120-85
Design Handbook-Precast and Prestressed Concrete

MNL-127-85
Recommended Practice for Erection of Precast Concrete

F.
American Welding Society (AWS):

D1.1-98
Structural Welding Code Steel

D1.4-98
Structural Welding Code Reinforcing Steel

G.
Military Specifications (MIL. Spec):

MIL-C882E
Cloth, Duck, Cotton or Cotton-Polyester Blend Synthetic Rubber, Impregnated, and Laminated, Oil Resistant

PART 2 - PRODUCTS

SPEC WRITER NOTE: Make material requirements agree with applicable requirements specified in the referenced Applicable Publications. Update and specify only that which applies to the project.

2.1 MATERIALS

A.
Portland Cement: ASTM C150, Type I or III, nonstaining white for matrix of facing mix.

B.
Coloring Agent: ASTM C979, containing water repellant properties to protect against efflorescence.

C.
Aggregates:

1.
Exposed Coarse Aggregate:

a.
Hard durable // quartz // marble // granite // siliceous stone // aggregate // ___ // carefully graded from coarse to fine in proportions required to match approved samples.

b.
Eliminate off color material from exposed aggregate.

2.
Fine Aggregate for Matrix of Facing Mix:

a.
Test sand for color value in accordance with ASTM C40. Sand producing darker than specified color standard is unacceptable.

//b.
Clean washed white sand. //

//c.
Special fine aggregate produced by crushing exposed coarse aggregate used for finish // A // B // specified. //

3.
Aggregate for Back-Up Mix:

a.
ASTM C33, limit gradation as required to produce specified quality of concrete.

b.
Fine and coarse aggregate, other than lightweight.

4.
Lightweight Coarse Aggregate: ASTM C330, free from expanded clay.

D.
Air-entraining Admixture: ASTM C260.

E.
Chemical Admixtures: ASTM C494.

F.
Mixing Water: Potable, free of substances that are detrimental to concrete, and metal.

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

H.
Welded Wire Fabric: ASTM A185.

I.
Wire Reinforcement: ASTM A82.

J.
Pre-stressing Steel: ASTM A416, Grade 250K or 270K, uncoated, 7-wire, stress-relieved strand.

K.
Anchors and Inserts:

1.
ASTM A36 structural steel plates and shapes.

2.
ASTM A153 hot dipped galvanized finish G90.

L.
Stainless Steel Reglets: Form from stainless steel sheet ASTM A167, Type 302 or 304, 0.5 mm (0.019-inch) thick.

M.
Cement Grout: Portland cement, sand, and water sufficient for placement and hydration.

N.
Non-Shrink Grout: Premixed, packages ferrous and non-ferrous aggregate shrink-resistant grout.

O.
Bearing Pads:

1.
Elastomeric: AASHTO Standard Specification for Highway Bridges, Division II, Section 25.

2.
Chloroprene (Neoprene): AASHTO Standard Specifications for Highway Bridges, Division II, Section 25.

3.
Random Oriented Fiber Reinforcement: Support a compressive stress of (3000 psi) with no cracking, splitting or delaminating in pad internal portions. Test one specimen for each 200 pads used.

4.
Duck Layer Reinforced Pad: AASHTO Standard Specifications for Highway Bridges, Division II, Section 10.3.12, or MIL. SPEC. MIL-C-882.

5.
Plastic: Multi-monomer plastic strips, non-leaching and able to support construction loads with no visible overall expansion.

6.
Tetraflouroethylene (TFE) reinforced with glass fibers bonded to stainless or structural steel plates.

P.
Welded Studs: AWA D1.1.

Q.
Welded Rebar: AWA D1.4.

R.
Sealants material and application: Specified under Section, SEALANTS AND CAULKING.

2.2 CONCRETE MIXES

A.
Compressive strength: Minimum at 28 days 34,474 kPa (5000 psi).

B.
Release Strength: Minimum at transfer of pre-stress 24,132 kPa (3500 psi).

C.
Do not use calcium chloride, chloride ions or other salts.

2.3 FABRICATION

A.
Design precast members in accordance with ACI 318 and the PCI Design Handbook.

B.
Limit deflection of precast members as follows:

1.
Vertical live load - Span / 360.

2.
Wind load - Floor to floor height times 0.0025.

C.
Design for thermal movements of completed structure.

D.
Design for watertight joints between exterior envelope precast members.

E.
Fabrication Procedures: PCI MNL-116 and PCI MNL-117.

F.
Fabrication Tolerances: PCI MNL-116, MNL-117 and for reinforcing steel placement ACI 117.

G.
Finishes:

1.
Standard Underside: Resulting from casting against clean forms.

a.
Small surface holes caused by air bubbles, normal color variations, normal form joint marks, and minor chips and spalls tolerated.

b.
Exposed reinforcing, honeycomb, or other defects not permitted.

2.
Exposed Surfaces:

a.
Result of vibrating screen and additional hand finishing at projections.

b.
Normal color variations, minor indentations, minor chips and spalls permitted.

c.
No major imperfections, honeycomb, or defects permitted.

d.
// Exposed coarse aggregate // smooth // ground // ground and polished // tooled // brush hammered // (other) // finish. 

G.
Openings:

1.
On thin sections, factory fabricate openings 150 mm (6 inches) round or square or larger where shown.

2.
Locate and field drill or cut smaller openings where no contact is made with pre-stressing or reinforcing steel after precast pre-stressed products have been erected.

3.
Obtain written approval of Resident Engineer before drilling or cutting.

H.
Patching: Patching acceptable providing structural adequacy is not impaired and appearance not changed.

I.
Fasteners: Cast in galvanized and stainless steel hardware such as structural inserts, bolts and plates as shown or required.

PART 3 -EXECUTION

3.1 ERECTION

A.
Preparation:

1.
Verify true, level surfaces on field placed bearing walls and other field placed supporting members.

2.
Place and accurately align anchor bolts, plates or dowels in column footings, grade beams and other field placed supported members.

3.
Shoring required for composite beams and slab. Provide a minimum load factor of 1.5 times (dead load plus construction loads).

B.
Installation:

1.
Install precast pre-stressed concrete by using manufacturer's personnel or a competent erector in accordance with PCI MNL-127.

2.
Lift members with suitable lifting devices at points provided by manufacturer.

3.
Provide temporary shoring and bracing, when necessary, to comply with manufacturer's recommendations.

C.
Alignment:

1.
Align and level precast members as required by approved shop drawings.

2.
Level out variations between adjacent members by jacking, loading, or other feasible method as recommended by manufacturer and acceptable to Resident Engineer.

3.
Individual pieces are considered plumb, level and aligned if the error does not exceed 1:500 excluding structural deformation caused by loads.

3.2 ALLOWABLE ERECTION TOLERANCES

A.
Variation from plumb:

1.
In lines and surfaces of posts, columns and arises:

a.
In any story of 6 m (20-foot) maximum
3 mm (1/8-inch).

b.
In 12 m (40-foot) or more (non-cumulative)
6 mm (1/4-inch).

2.
For exposed corners, vertical joints and other conspicuous lines:

a.
In any bay or 6 m (20-foot) maximum
3 mm (1/8-inch).

b.
In 12 m (40-foot) or more (non-cumulative)
6 mm (1/4-inch).

B.
Variation from level, flatness, or slopes shown for soffits, arises, lintels, horizontal joints, and other conspicuous lines:

1.
In any bay or 6 m (20-foot) maximum
3 mm (1/8-inch).

2.
In 12 m (40-foot) or more (non-cumulative)
6 mm (1/4-inch).

C.
Variation from linear building lines from established position in plan and related positions of columns:

1.
In any bay or 6 m (20-foot) maximum
6 mm (1/4-inch)

2.
In 12 m (40-foot) or more (non-cumulative)
13 mm (1/2-inch)

D.
Variation of anchors and fasteners from established position in plan and their related position to columns
3 mm (1/8-inch)

E.
Variation in overall dimensions of precast element (height and width) 3 mm (1/8-inch)

F.
Maximum differential between adjacent units in erected position 
6 mm (1/4-inch)

G.
Variation in thickness of panels and elements
3 mm (1/8-inch)

3.3 FIELD WELDING

A.
Field welding by qualified welders using equipment and materials compatible to base material in accordance with AWS D1.1 and AWA D1.4

B.
Field coat with galvanize paint specified under Section, PAINTING, welded connections.

3.4 ATTACHMENTS

A.
Upon approval of Resident Engineer, precast pre-stressed products may be drilled or "shot" for fasteners or small openings.  Provided no contact is made with pre-stressing steel.

B.
Should spalling occur, patching will be acceptable providing the structural adequacy is not impaired and appearance is not changed.

3.5 VENTING

A.
Where precast concrete panels form the outer wythe of cavity wall construction, vent cavity wall.

B.
Use polyvinyl chloride plastic tubing to vent the cavity, 9.5 mm or 4.7 mm (3/8-inch or 3/16-inch) inside diameter.

C.
Place plastic vent tubes "tilted down and out" in horizontal and vertical joints.

D.
Space vent tubes in accordance with shop drawings, but not less than two vent per panel or approximately 1220 mm (4 feet) on centers.

3.6 SETTING

A.
Where shown, fill joints with cement mortar specified section MORTAR AND GROUT.

B.
Clean surfaces forming beds and other joints for precast concrete panels of dust, dirt, and other foreign matter, and wet thoroughly to prevent suction before precast concrete, elements are set.

C.
Set precast element level and true to line with uniform joints filled completely with mortar.

D.
Rake out joints 25 mm (1-inch) deep for pointing or sealants.

E.
Joints required to have only sealant: Kept free of mortar for full depth.

F.
Keep exposed faces of precast concrete elements free of mortar.

G.
Take precautions to protect precast concrete work from being damaged and soiled during and after installation.

H.
Remove wedges, spacers, or other appliances which are likely to cause staining from joints.

I.
Where paging is shown, parge back of elements solid with mortar.  Apply paging without skips or holidays.

3.7 POINTING

A.
Wash and brush clean, leaving joints free from loose mortar, dust and other foreign material.

B.
Carefully point with a slightly concave joint.

C.
Mortar for pointing as specified in section - MORTAR AND GROUT. // Use same material and color sand used in fabrication of precast concrete elements when specified in INTERIOR/EXTERIOR FINISHES, MATERIALS, AND FINISH SCHEDULE. //

3.8 SEALING OF JOINTS

A.
Where shown and where required to make work watertight, seal joints between precast concrete elements and between precast elements and adjoining materials as specified in Section, SEALANTS AND CAULKING.

B.
Clean and dry surfaces of precast concrete work to receive sealing compound.

3.9 CLEANING


After erection is complete, clean precast elements using materials, equipment, and methods recommended by manufacturer of precast architectural concrete.

3.10 REPLACEMENT AND REPAIR

A.
Remove and replace precast concrete work which is damaged, cracked, broken, stained improperly fabricated, or otherwise defective.

B.
Precast elements having minor defects not affecting serviceability or appearance may be repaired when approved by Resident Engineer.

C.
Repair work sound, permanent, flush with adjacent surfaces, and of color and texture matching existing surface.

D.
Do not show line of demarcation between original and patched surfaces.

3.11 INSPECTION AND ACCEPTANCE


Final inspection and acceptance of erected precast pre-stressed concrete will be by Resident Engineer to verify conformance.
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