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SECTION 034500
ARCHITECTURAL PRECAST CONCRETE

SEE INFORMATION AT END OF THIS SECTION.
PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE

EDIT AND ADD TO LIST BELOWAS REQUIRED.  ALSO ADD ADDITIONAL ARTICLES AS REQUIRED FOR PRODUCTS FURNISHED/ INSTALLED BUT NOT INSTALLED/FURNISHED UNDER THIS SECTION, SUCH AS ANCHORS, FLASHING REGLETS, ETC.

A.
Precast Concrete Curbs:  Section 321614.


B.
Manholes and Drainage Structures:  Sections 333913 and 334913.


C.
Precast Concrete Wastewater Structures:  Sections 333914 and 334914.


D.
Precast Concrete Parking Bumpers:  Section 321713.

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


F.
Structural Precast Concrete:  Section 034100.


G.
Precast Prestressed Concrete Sections:  Section 034133.


H.
Joint Sealers:  Section 079200.


I.
Field Painting:  Section 099101.

1.02
REFERENCES


A.
Except as shown or specified otherwise, the Work of this Section shall meet the requirements of the following reference standards:



1.
Design Procedure and Allowable Stresses:  Building Code Requirements for Reinforced Concrete ACI 318 of the American Concrete Institute.



2.
Structural Welding Code - Steel AWS D1.1 by the American Welding Society (AWS Code).


B.
Organizations:



1.
ACI:  American Concrete Institute, 38800 Country Club Dr., Farmington Hills, MI 48331, (248) 848-3700, www.concrete.org.


2.
AWS:  American Welding Society, 550 N.W. LeJeune Rd., Miami, FL 33126, (800) 443-9353, www.aws.org.



3.
ASTM:  ASTM International, 100 Barr Harbor Dr., PO Box C700, West Conshohocken, PA, 19428-2959, (610) 832-9500, www.astm.org.



4.
MPI:  The Master Painters Institute Inc., 2808 Ingleton Ave., Burnaby, BC, V5C 6G7, (888) 674-8937, www.specifypaint.com.



5.
SSPC:  The Society for Protective Coatings, 40 24th Street, 6th Floor, Pittsburgh PA 15222-4656, (877) 281-7772, www.sspc.org.

1.03
DEFINITIONS


A.
Architectural Precast Concrete:  Plant cast, architecturally finished, precast concrete units generally referred to in this Section as precast units.

1.04
DESIGN REQUIREMENTS

USE PARAGRAPH BELOW FOR WALL PANELS AND SIMILAR ITEMS.

A.
Wind Loading:  20 psf, minimum, on the vertical building projection.

EDIT ARTICLE BELOW AS REQUIRED FOR THE TYPE OF PRECAST UNITS REQUIRED.
1.05
SUBMITTALS


A.
Shop Drawings:  Submit fully dimensioned fabrication and setting 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 formal approval and record.

USE PARAGRAPH BELOW WITH MANUFACTURERS’ STANDARD STOCK ITEMS.  DELETE PARAGRAPH BELOW FOR CUSTOM WORK.

B.
Product Data:  Manufacturer’s catalog sheets, specifications, and installation instructions.


C.
Samples:  For each type and color of finish required, 12 x 12 x 1-1/2 inch thick samples showing color, pattern, texture, and finish.


D.
Quality Control Submittals:

CHECK WITH DESIGNER ABOUT INCLUDING 2 SUBPARAGRAPHS BELOW.  TEST SPECIMENS ARE RARELY NECESSARY.


1.
Design Data:




a.
Design Mix:  Submit design mix for each mix used for the Work of this Section 12 weeks prior to start of casting.  Precast units shall not be cast until approval of mix(es) has been received in writing.




b.
Design Calculations:  Submit design calculations with shop and setting drawings.  Calculations shall include the complete design, including the stresses in steel and concrete, based on service loading and on construction and erection procedures.



2.
Preliminary Test Specimens:




a.
Strength Test Cylinders:  Two 6 inch diameter x 12 inch cylinders for each different concrete mix.




b.
Freeze-Thaw Test Specimens:  Two 3 x 4 x 16 inch specimens for each different concrete mix.




c.
Compression Test Specimens:  Two 12 x 12 x 2 inch specimens for each different concrete mix.




d.
Absorption Test Specimens:  When facing mix differs from backing mix, two additional 12 x 12 x 2 inch specimens for each different facing mix.



3.
Manufacturer’s Qualifications Data:




a.
Firm name, address, and telephone number.

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

USE SUBPARAGRAPH BELOW WHEN REQUIRED BY PROJECT.
c.
If requested, furnish to the Director, 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 architectural precast concrete.

USE PARAGRAPH BELOW IF PROJECT IS INTENDED FOR LEED CERTIFICATION.

E.
LEED Design Submittals:



1.
MR Credit 4.1 and MR Credit 4.2:  Identify manufacturer’s name, the percentage of post-consumer recycled content by weight, the pre-consumer recycled content by weight, and the cost of the product.


2.
MR Credit 5.1 and MR Credit 5.2:  Identify source, cost, and the fraction by weight that is considered regional.

1.06
QUALITY ASSURANCE


A.
Manufacture:  Precast units shall be plant fabricated.

B.
Qualifications:



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

a.
Work on the architectural precast concrete units shall not proceed until approval of the proposed manufacturer has been given by the Director.

CHECK WITH DESIGNER ABOUT INCLUDING SUBPARAGRAPH BELOW.

b.
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 architectural precast concrete and shall have been regularly employed by a Company installing architectural precast concrete for a minimum of 2 years. 

CHECK WITH DESIGNER ABOUT INCLUDING PARAGRAPH BELOW.

C.
Mock-Ups:  After the 12 x 12 inch samples have been approved in writing, cast a representative full size field sample, at the manufacturer’s plant, of each type and color of precast unit required for the Work.  Facing materials and finish shall match the approved samples, and all other materials and methods used for the mock-ups shall be as proposed for units provided for the Work.  The full size samples shall be subject to approval by the Director’s Representative and, when approved, shall be left on display at the manufacturer’s plant until all required similar precast units have been approved and installed at the site.  The approved mock-ups will be used to establish the standard of quality and performance by which similar Work will be judged.

1.07
DELIVERY, STORAGE, AND HANDLING


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


B.
Storage:  Store precast units on firm surfaces off the ground.  Protect from dirt and staining.  Upon removal from the casting plant, protect precast units from freezing temperatures and rapid loss of moisture for a minimum period of 4 days.


C.
Handling:  Lift and support precast units at design support points.

PART 2   PRODUCTS

2.01
MATERIALS

MODIFY CEMENT TYPE IN PARAGRAPH AND SUBPARAGRAPH BELOW AS REQUIRED FOR PROJECT.

A.
Cement:  ASTM C 150, Type I, Type II or Type III Portland cement, except as otherwise indicated.



1.
Cement for Exposed Surfaces/Facing:  White, buff, light gray or dark gray Portland cement as necessary to match required color of concrete and mortar.


B.
Aggregates:  ASTM C 33, except as otherwise indicated.

MODIFY SUBPARAGRAPH BELOW IF A SPECIFIC AGGREGATE IS SELECTED OR MUST BE MATCHED.  SUBPARAGRAPH BELOW COULD BE SELECTED NATURAL GRAVEL, QUARTZ, GRANITE, PEBBLES, HIGH QUALITY MARBLE OR LIMESTONE, OR MAN-MADE GLASS OR CERAMICS.


1.
Exposed/Facing Aggregates:  Clean, hard, durable, non-staining, selected and graded aggregate of required appearance, uniform in quality, and free from thin and elongated pieces.




a.
Appearance/Color:  




b.
Size:  

DELETE SUBPARAGRAPH BELOW IF NOT REQUIRED.


2.
Lightweight Concrete Aggregates:  ASTM C 330.

DELETE PARAGRAPH BELOW IF NOT REQUIRED.  ADD GROUT IF NEEDED.

C.
Mortar:  ASTM C 270, Type S, except as otherwise indicated.

CHECK DRAWINGS FOR COLOR OF EXPOSED MORTAR JOINTS.  IF NOT ON DRAWINGS, MODIFY SUBPARAGRAPH BELOW TO SPECIFY REQUIRED COLOR.


1.
Exposed Mortar Joints:




a.
White Mortar:  Use white mortar with white precast units.




b.
Colored Mortar:  Proportion mineral oxide pigments with other ingredients as necessary to match required color.


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


E.
Air-entraining Admixture:  ASTM C 260.


F.
Reinforcing Steel:



1.
Bars:  ASTM A 615, deformed.



2.
Welded Wire Fabric:  ASTM A 185, galvanized.



3.
Tie Wire:  Galvanized.

EDIT PARAGRAPH BELOW AS REQUIRED BY PROJECT.  ADD OTHER ITEMS SUCH AS DOWELS, REGLETS, AND FLASHINGS.  USE SUBPARAGRAPHS FOR EXCEPTIONS, AND FOR ADDITIONAL INFORMATION APPLICABLE ONLY TO SPECIFIC ITEMS.

G.
Metal Accessories:  Anchors, plates, clip angles, seat angles, inserts, bolts, shims, and other necessary devices and accessories required for a complete installation.  Unless otherwise indicated, metal accessories shall be steel and hot dipped galvanized after fabrication, or 300 series stainless steel.


H.
Shop Paint for Galvanized Steel:  Epoxy zinc-rich primer; complying with MPI#20 and compatible with topcoat.


I.
Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and compatible with paints specified to be used over it.


J.
Source of Materials:  Individual materials shall be obtained from a single source for all similar precast units.

2.02
MANUFACTURED UNITS

IF SPECIFIC MANUFACTURERS’ STANDARD PRODUCTS WERE SELECTED FOR CERTAIN ITEMS, THEY CAN BE SPECIFIED HERE BY THE BRAND “X” METHOD.  INCLUDE THE DRAWING NOMENCLATURE AND MANUFACTURER’S NAME AND MODEL DESIGNATION FOR THE ITEM, AND MANUFACTURER’S FIRM NAME AND ADDRESS.  IF ALL PRECAST UNITS ARE SPECIFIC STANDARD PRODUCTS, EDIT SECTION ACCORDINGLY.

A.


2.03
CONCRETE MIXES


A.
Concrete shall be proportioned to comply with the following, except as otherwise indicated:



1.
Compressive Strength:  Minimum 5000 psi at 28 days.

CONCRETE MUST BE AIR ENTRAINED TO RESIST THE ACTION OF FREEZING AND THAWING WHEN SATURATED WITH WATER.  MODIFY SUBPARAGRAPH BELOW AS REQUIRED.  CONSULT MANUFACTURER’S LITERATURE FOR AIR ENTRAINMENT OF SPECIFIC STANDARD PRODUCTS.


2.
Air-Entrainment:  8 percent (by volume) total air content, with an allowable tolerance of plus or minus 1.5 percent.  Use air-entraining admixture, not air-entrained cement.

CHECK DRAWINGS FOR COLOR OF CONCRETE.  IF NOT SHOWN ON DRAWINGS, SPECIFY REQUIRED COLOR IN SUBPARAGRAPH BELOW.


3.
Color:  


B.
The quantity of water used shall not exceed 5 gallons per 94 pound bag of cement.

CHECK 2 PARAGRAPHS BELOW WITH DESIGNER.  TESTING FOR PARAGRAPHS BELOW IS EXPENSIVE, AND APPLICABILITY OF TEST DATA TO ACTUAL ENVIRONMENTAL JOB CONDITIONS MAY BE MISINTERPRETED.  IN ADDITION, IT IS DIFFICULT TO CUT CUBES FROM TEST SPECIMENS WITHOUT DISTURBING THE CONCRETE MATRIX.  THESE REQUIREMENTS ARE RECOMMENDED ONLY FOR SPECIAL CRITICAL CONDITIONS OR VERY LARGE QUANTITIES.  COORDINATE PARAGRAPHS BELOW WITH “PRELIMINARY TEST SPECIMENS” UNDER SUBMITTALS AND “TEST SPECIMENS” UNDER SOURCE QUALITY CONTROL.

C.
Freeze-Thaw Resistance:  Freeze-thaw test specimens shall have a minimum durability factor of 70 when tested in accordance with ASTM C 666, Procedure B.

USE PARAGRAPH BELOW ONLY WHEN FACING MIX DIFFERS FROM BACKING MIX.  (ASTM C 67 WAS WRITTEN FOR BRICK, BUT IT IS USED FOR CONCRETE ALSO SINCE NO TEST EXISTS SPECIFICALLY FOR ABSORPTION OF CONCRETE).

D.
Water Absorption:  Facing mix absorption test specimens shall have an average water absorption of 6 percent (by dry weight) or less when tested in accordance with ASTM C 67 for a 24 hour submersion test.

2.04
FABRICATION

ADD SPECIAL FABRICATION REQUIREMENTS FOR SPECIFIC ITEMS AND FINISHES.

A.
Forms shall conform to the shape, lines, and dimensions of the precast units to be produced, be sufficiently tight to prevent leakage of cement paste, and be constructed to prevent damage to the concrete.  Forms shall be rigidly assembled, braced, and stiffened as required to produce castings within the specified tolerances.


B.
Steel reinforcement shall be accurately positioned and securely held in place by devices that will not be exposed on or mar the appearance of exposed surfaces on the precast units.


C.
Build-in metal accessories at the time units are cast and, wherever practicable, fasten anchors and inserts to the steel reinforcement.


D.
Place concrete, facing and backing, in a continuous operation for each unit until the full thickness is reached and the unit is completely cast.  Place concrete in a manner which will avoid segregation.


E.
Consolidate concrete by vibration so that the concrete is thoroughly worked around the steel reinforcement and other embedded items, and into corners and angles of the forms.


F.
Finishes shall be equal to the approved finish samples.

USE 2 PARAGRAPHS BELOW AS REQUIRED FOR PROJECT.  EDIT AS REQUIRED.  SEVERAL FINISHING METHODS CAN BE USED ON PLASTIC CONCRETE AND ON HARDENED CONCRETE.  THESE METHODS INCLUDE BRUSHING, FLOATING, TROWELING, SPECIAL FORM FINISHES, ACID ETCHING, ABRASIVE BLASTING, HONING, POLISHING, AND BUSH HAMMERING.

G.
Finishes for Exposed Surfaces:



1.
Surfaces Without Exposed Aggregate Facing:  Smooth form finish or floated finish as applicable.



2.
Surfaces With Exposed Aggregate Facing:  Polished and cleaned finish as required to bring out the full color and character of the exposed aggregate.


H.
Finishes for Concealed Surfaces:  Form finish or screeded finish as applicable.


I.
Curing:  Cure precast units in the forms for 16 to 20 hours after casting.  Prevent loss of moisture from the units, and supply additional moisture and heat as required by environmental conditions.  Continue curing after removal from the forms by moist or steam curing for a minimum of 48 hours unless otherwise approved.  Maintain units above 50 degrees F during curing.


J.
Shop Painting:  Apply one coat (minimum 3.0 mils wet film thickness) of shop paint to surfaces of metal accessories, except surfaces to be field welded and contact surfaces of high-strength bolted connections (if any).

REVIEW PARAGRAPH BELOW WITH DESIGNER.  MODIFY AS REQUIRED FOR THE WORK.  CONSIDER ALSO:  TOLERANCES FOR POSITION OF CAST-IN ITEMS, AFTER-CASTING TOLERANCES (FOR BOWING AND WARPING OF FINISHED UNIT AT TIME OF INSTALLATION), ERECTION (TRUE POSITION) TOLERANCES, AND TOLERANCES FOR ADJACENT MATERIALS.  (REFERENCE:  ACI 533.3R-70).

K.
Tolerances:



1.
Casting Tolerances:




a.
Thickness:  Plus or minus 1/8 inch.




b.
Out-of-Square (difference in length of the two diagonal measurements):  1/4 inch.




c.
Over-All Height/Length and Width:  Plus or minus 1/8 inch.

2.05
SOURCE QUALITY CONTROL


A.
Tests for Air Content:  Determine air content of each batch of concrete in accordance with ASTM C 173.  Record results of tests and furnish a copy of test results to the Director’s Representative.

CHECK WITH DESIGNER ABOUT INCLUDING 2 PARAGRAPHS BELOW.  TEST SPECIMENS BELOW ARE RARELY NECESSARY.

B.
Test Specimens:  On each day castings are produced for the contract Work, make and cure the following test specimens at the plant with the manufacturer’s equipment unless otherwise directed by the Director’s Representative.  Specimens shall be made at the same time and with the same materials as the precast units.  Each specimen shall be marked so that it can be identified with the precast units made from the same concrete batch.  Pack the specimens in suitable protective containers and send to the laboratory selected by the Director.  Tests will be made by the designated testing laboratory at no cost to the Contractor.



1.
Strength Test Specimens:  Two 6 inch diameter x 12 inch cylinders for each different concrete mix.  Comply with ASTM C 31.  These specimens will be tested in accordance with ASTM C 39.



2.
Freeze-Thaw Test Specimens:  Four 3 x 4 x 16 inch specimens for each different concrete mix.



3.
Compression Test Specimens:  Two 12 x 12 x 2 inch specimens for each different concrete mix.  These specimens will be tested in accordance with ASTM C 170.



4.
Absorption Test Specimens:  When facing mix differs from backing mix, two additional 12 x 12 x 2 inch specimens for each different facing mix.


C.
Plant Inspection:  Inspection by the State of all phases of fabrication will 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.  The cost of such inspections will be borne by the State.



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.

PART 3   EXECUTION

3.01
EXAMINATION


A.
Verification of Conditions:  Examine surfaces to receive precast units for defects that will adversely affect the execution and quality of the Work.  Check location and condition of required bearing surfaces, anchors, and inserts.  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.

ADD REQUIREMENTS FOR MORTAR JOINTS AND/OR GROUTING IN ARTICLE BELOW IF REQUIRED.
3.03
INSTALLATION


A.
Install precast units in their designed positions and in accordance with the approved setting drawings.



1.
Adjust units true to line, with uniform joint width.



2.
Anchor precast units securely to supporting construction.



3.
Field Welding:  Unless otherwise indicated, comply with AWS Code for the procedures for shielded metal-arc welding.  Protect adjacent surfaces from damage during welding operations.

3.04
ADJUSTING


A.
Touch-up of Metal Accessories:  Clean and repair welded and abraded surfaces of galvanized metal with a 2 mil (dry) minimum thick coating of cold galvanizing compound; comply with compound manufacturer’s application instructions.  Touch-up shop paint with same type of paint used for shop coat; include marred surfaces, field bolts, and field welds.


B.
Corrective Patching:  Patch and refinish minor damage to match adjacent surfaces.  Cure patches.

3.05
CLEANING


A.
Remove excess sealant and mortar and droppings immediately after soiling.


B.
After completion of installation and other activities liable to soil the precast units, clean exposed surfaces of the units with soap powder in clean water applied by scrubbing with stiff fiber brushes.  If recommended by the precast unit manufacturer, a cleaning solution which will not be harmful to the units or the joints may be used in lieu of soap and water.  Immediately after cleaning, thoroughly rinse units with clean water.

3.06
PROTECTION


A.
Protect precast units from damage during construction.

END OF SECTION

THE REMAINDER OF THIS DOCUMENT IS FOR INFORMATION ONLY.

This section is intended to include plant cast, architecturally finished, non-load bearing, precast concrete units such as wall panels, decorative units, planters, and sills.  (Specify precast pavers in Division 2).

Relating Drawings and Specifications:  Architectural precast concrete items should be identified on the drawings as “Architectural Precast Concrete”, possibly by using the abbreviation “A. P. C.”, so it is clear which items are covered by this Section.  However, if the project designer(s) do not do this, include the following article at the beginning of this Section:

1.01
SECTION INCLUDES


A.
_______________________________________________________________.


B.
_______________________________________________________________.

WRITE IN THE BLANKS ABOVE THE FULL NOMENCLATURE(S) USED ON THE DRAWINGS FOR ARCHITECTURAL PRECAST CONCRETE ITEMS.
END OF INFORMATION
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