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SECTION 03450-S



ARCHITECTURAL PRECAST CONCRETE - PLANT CAST



THIS SECTION USES THE TERM ARCHITECT.  CHANGE THIS TERM AS NECESSARY TO MATCH THE ACTUAL TERM USED TO IDENTIFY THE DESIGN PROFESSIONAL AS DEFINED IN THE GENERAL AND SUPPLEMENTARY CONDITIONS.





PART 1 - GENERAL





1.01	RELATED DOCUMENTS



A.	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.





1.02	SUMMARY



A.	This Section includes architectural precast concrete units, plant cast.



B.	Related Sections:  The following Sections contain requirements that relate to this Section:



LIST BELOW ONLY PRODUCTS, CONSTRUCTION, AND EQUIPMENT FOR THIS PROJECT THAT THE READER MIGHT EXPECT TO FIND IN THIS SECTION BUT ARE SPECIFIED ELSEWHERE.  VERIFY THAT THE SECTION TITLES LISTED BELOW FOR THIS PROJECT'S SPECIFICATIONS ARE CORRECT.



	1.	Division 7 Section "Flashing and Sheet Metal" for flashing receivers and reglets.

	

	2.	Division 7 Section "Joint Sealants" for elastomeric joint sealants and sealant backings.





1.03	PERFORMANCE REQUIREMENTS



RETAIN 2 PARAS BELOW WHEN FABRICATOR IS MADE RESPONSIBLE FOR DESIGNING ARCHITECTURAL PRECAST UNITS.  SEE AIA DOCUMENT A201, 3.12.11 FOR CONTRACTOR'S RESPONSIBILITY FOR CALCULATIONS IF PARA BELOW IS RETAINED WITH "PROFESSIONAL ENGINEER QUALIFICATIONS" PARA UNDER "QUALITY ASSURANCE" ARTICLE.  DELETE OR MODIFY PARAS BELOW WHERE ARCHITECT ASSUMES OR IS REQUIRED BY LAW TO ASSUME DESIGN RESPONSIBILITY.



A.		Structural Performance:  Engineer, fabricate, and install architectural precast concrete units to withstand design loads within limits and under conditions indicated.



1.	The precast panels shall be designed in accordance with the wind and seismic criteria on Drawing 105638/A1.  The horizontal panels shall span from column to column and shall have recesses and embedments to facilitate attachment to the columns a shown on the structural drawings.

 		

INSERT DESIGN LOADINGS BELOW TO SUIT PROJECT OR ADD TO DRAWINGS.



B.	Engineering Responsibility:  Engage a fabricator who utilizes a qualified professional engineer to prepare design calculations, Shop Drawings, and other structural data for architectural precast concrete units.



RETAIN REMAINDER OF THIS ARTICLE WHEN STONE FACING IS REQUIRED; REVISE AS APPLICABLE.







1.04	SUBMITTALS



A.	General:  Submit each item in this Article according to the Conditions of the Contract and Division 1 Specification Sections, specifically section 1300, “Descriptive Submittals”.



	B.		Product Data and instructions for manufactured materials and products.



C.			Shop Drawings prepared by or under the supervision of a qualified professional engineer detailing fabrication and installation of architectural precast concrete units.  Indicate member locations, plans, elevations, dimensions, shapes, cross sections, and types of reinforcement, including special reinforcement and fabrication and erection drawings.   Include locations and details of hoisting points and lifting devices for handling and erection.



	1.	Indicate separate face and back-up mix locations and thicknesses.



2.	Indicate welded connections by AWS standard symbols.  Detail loose, cast-in, and field hardware, inserts, connections, and joints, including accessories.



			

DELETE BELOW IF NOT APPLICABLE.



3.	Indicate locations and details of anchorage devices that are to be embedded in other construction.



			

RETAIN SUBPARA BELOW WHEN "PERFORMANCE REQUIREMENTS" ARTICLE IS RETAINED.



4.	For architectural precast concrete units indicated to comply with performance requirements, include engineering analysis data and calcualtions sealed and signed by the qualified professional engineer licensed in New Mexico responsible for their preparation.



WHEN A DESIGN REFERENCE SAMPLE OR CONTROL SAMPLE IS PRESELECTED, DELETE PARA BELOW.



	D.	Design reference samples may be viewed by contacting:

 

			SNL Construction Manager

			James Cox

			505-844-0834

			    or

			SNL Architect

			Roy Hertweck

			505-844-1479

	

RETAIN PARA ABOVE WHEN FINISHES, COLORS, AND TEXTURES ARE PRESELECTED, SPECIFIED, OR SCHEDULED.  SEE "FIELD SAMPLE" PARA FOR SUBSEQUENT VERIFICATION OF PRODUCTION SAMPLES.



E.	Samples for verification, approximately 24  by  24 by 2 inches (300 by 300 by 50 mm), to illustrate quality of finishes, colors, and textures of exposed surfaces of architectural precast concrete units.



RETAIN BELOW IF PROCEDURES FOR WELDER CERTIFICATION ARE INCLUDED UNDER "QUALITY ASSURANCE" ARTICLE.



	F.	Welder certificates signed by Contractor certifying that welders comply with requirements specified under the "Quality Assurance" Article.



	G.	VOC compliance certificates signed by manufacturers certifying compliance of their products with regulations of authorities having jurisdiction over volatile organic compounds (VOCs).



	H.	Design mixes for each concrete mix.



DELETE PARA AND SUBPARAS BELOW WHEN MATERIAL TEST REPORTS ARE NOT REQUIRED.



	 I.	Material test reports from a qualified independent testing agency evidencing compliance with   requirements of the following based on comprehensive testing of current materials:



ADD OTHER MATERIALS TO LIST AS REQUIRED.



	1.	Concrete materials.



2.	Reinforcing materials.



	3.	Prestressing strands.



4.		Admixtures.



5.	Bearing pads.



	6.	Water-absorption test reports.



DELETE BELOW IF INDEPENDENT TESTING AGENCY REPORTS ARE REQUIRED FOR MATERIALS.



J.	Material certificates in lieu of agency test reports, when permitted by SDR, signed by fabricator certifying that each material item complies with requirements.



K.	Engineer Qualifications:  Provide a full scale mockup of the first floor building corner, from Columns C to D and 3 to 4 showing precast panels, window systems, finishes, glass, reveals, panel joints, colors and attachments.  Approval of this mockup is required prior to fabrication of precast panels or window systems.



	Submit Shop Drawings for the mockup prior to submitting Shop Drawings for the remainder of the building pre-cast or window system.  Mockup must be attached to the building and protected throughout construction.  Mockup may be incorporated into the Work after approval.





1.05	QUALITY ASSURANCE



	A.	Installer Qualifications:  Engage an experienced Installer who has completed architectural precast concrete work similar in material, design, and extent to that indicated for this Project and with a record of successful in-service performance.

�

	B.		Fabricator Qualifications:  Engage a firm experienced in producing architectural precast concrete units similar to those indicated for this Project and with a record of successful in-service performance, as well as sufficient production capacity to produce required units without delaying the Work.



USUALLY RETAIN SUBPARA BELOW.  REVISE BELOW TO INCLUDE ARCHITECTURAL PRECAST CONCRETE (APA) PLANT CERTIFICATION WHEN DESIRED.  APA CERTIFICATION WAS ESTABLISHED IN 1993 AND IS A DIFFERENT PROGRAM THAN THAT OFFERED BY PCI.



1.	Fabricator must participate in the Precast/Prestressed Concrete Institute's (PCI) Plant Certification Program and be designated a PCI Certified Plant for Group A1 - Architectural Concrete.



2.	In lieu of PCI certification the fabricator may utilize the services of a professional engineering firm licensed in the State of New Mexico to oversee the casting operation of the precast concrete.  The name, qualifications and New Mexico license number must be submitted to the SDR for approval.	

	

VERIFY THAT FABRICATORS ARE REQUIRED TO BE REGISTERED AND APPROVED WITH AUTHORITIES HAVING JURISDICTION BEFORE RETAINING SUBPARA BELOW.  LIST APPROVED FABRICATORS IN PART 2 WHEN REQUIRED.  DELETE BELOW IF NOT REQUIRED.





C.	Testing Agency Qualifications:  To qualify for approval, an independent testing agency must demonstrate to SDR's satisfaction, based on evaluation of agency-submitted criteria conforming to ASTM C 1077 and ASTM E 329, that it has the experience and capability to satisfactorily conduct the testing indicated without delaying the Work.



RETAIN BELOW WHEN A PROFESSIONAL ENGINEER IS REQUIRED UNDER THE "PERFORMANCE REQUIREMENTS" OR "SUBMITTALS" ARTICLE.



	D.	Professional Engineer Qualifications:  A professional engineer who is legally authorized to practice in New Mexico and who is experienced in providing engineering services of the kind indicated.  Engineering services are defined as those performed for installations of precast concrete units that are similar to that indicated for this Project in material, design, and extent.



RETAIN PRECONSTRUCTION TESTING BELOW WHEN STONE FACING IS NEEDED.  REQUIREMENTS ARE BASED ON EITHER OWNER OR CONTRACTOR ENGAGING AN INDEPENDENT TESTING LABORATORY TO TEST STONE MATERIALS.



E.	PCI Design Standard:  Comply with recommendations of PCI's MNL-120 "PCI Design Handbook--Precast and Prestressed Concrete" applicable to types of architectural precast concrete units indicated.



F.	PCI Quality-Control Standard:  Comply with requirements of PCI's MNL-117 "Manual for Quality Control for Plants and Production of Architectural Precast Concrete Products," including manufacturing procedures and testing requirements, quality-control recommendations, and dimensional tolerances for types of units required.



	G.	ACI Publications:  Comply with applicable provisions of the following ACI publications:



	1.	ACI 318 (ACI 318M) "Building Code Requirements for Reinforced Concrete."



H.	Welding Standards:  Comply with applicable provisions of AWS D1.1 "Structural Welding Code--Steel" and AWS D1.4 "Structural Welding Code--Reinforcing Steel."



INSERT A TIME PERIOD FOR WELDER REQUALIFICATION IN SUBPARA BELOW IF REQUIRED.  AWS STATES WELDER QUALIFICATIONS REMAIN IN EFFECT INDEFINITELY, UNLESS THE WELDER HAS NOT WELDED FOR MORE THAN 6 MONTHS OR THERE IS SPECIFIC REASON TO QUESTION A WELDER'S ABILITY.



1.	Certify that each welder has satisfactorily passed AWS qualification tests for welding processes involved and, if pertinent, has undergone recertification.



RETAIN PARA BELOW WHEN FIRE-RATED UNITS OR ASSEMBLIES ARE REQUIRED.



	I.	Calculated Fire-Test-Response Characteristics:  When fire-resistance-rated assemblies are indicated, provide architectural precast concrete units whose fire resistance has been calculated according to PCI's MNL-124 "Design for Fire Resistance of Precast Prestressed Concrete" and is acceptable to authorities having jurisdiction.



PCI RECOMMENDS REVIEW OF PRODUCTION SAMPLES (FIELD SAMPLES) BELOW FOR FINISH, COLOR, AND TEXTURE IN ADDITION TO REVIEW OF DESIGN REFERENCE SAMPLES.



J.	Field samples, approximately 36 by 48 inches (900 by 1200 mm), of architectural precast concrete; in sets of 3 for each finish, color, and texture required, demonstrating the range of variations expected in these characteristics.



	1.	In presence of SDR, damage part of an exposed-face surface and demonstrate materials and methods proposed for repair of surface blemishes.



DELETE BELOW WHEN FIELD SAMPLES ABOVE WILL SUFFICE AND/OR MOCKUPS ARE NOT REQUIRED.  IF RETAINING, INDICATE LOCATION, SIZE, AND OTHER DETAILS OF MOCKUPS ON DRAWINGS OR DESCRIBE REQUIREMENTS BELOW.



	K.	Mockups:  Prior to installing architectural precast concrete units, construct mockups for each form of construction and finish required to verify selections made under Sample submittals and to demonstrate aesthetic effects.  Build mockups to comply with the following requirements, using materials indicated for final unit of Work.



REVISE OR DELETE SUBPARAS BELOW TO SUIT PROJECT.



	1.	Locate mockups on-site in the location and of the size indicated or, if not indicated, as directed by SDR.



2.	Notify SDR one week in advance of the dates and times when mockups will be constructed.



	3.	Demonstrate the proposed range of aesthetic effects and workmanship.



	4.	Obtain SDR's approval of mockups before start of final unit of Work.

	

5.	Retain and maintain mockups during construction in an undisturbed condition as a standard for judging the completed Work.





DELETE ABOVE OR BELOW.  BELOW IS APPLICABLE ONLY WHERE MOCKUPS ARE ERECTED AS PART OF THE BUILDING RATHER THAN SEPARATELY.



a.	Approved mockups in an undisturbed condition at the time of Substantial Completion 	may become part of the completed Work.



DELETE BELOW WHEN NO MODIFICATIONS WILL BE PERMITTED.  COORDINATE WITH STRUCTURAL ENGINEER.



L.	Design modifications may be made as necessary to meet field conditions and to ensure proper fitting of the Work as acceptable to SDR.  Maintain general design concept shown without increasing or decreasing sizes of architectural precast concrete units or altering profiles and alignments shown.  Revise and submit complete design calculations and Drawings prepared by a qualified professional engineer when design modifications are required.



DELETE BELOW IF WORK OF THIS SECTION IS NOT EXTENSIVE OR COMPLEX ENOUGH TO JUSTIFY A CONFERENCE.  IF RETAINING, COORDINATE PARA BELOW WITH DIVISION 1 SECTION "PROJECT MEETINGS."



	M.	Preinstallation Conference:  Conduct conference at Project site to comply with requirements of Division 1 Section "Project Meetings."





1.06	DELIVERY, STORAGE, AND HANDLING



	A.		Deliver precast concrete units to Project site in such quantities and at such times to ensure continuity of installation.  Store units at Project site to prevent cracking, distorting, warping, staining, or other physical damage, and so that markings are visible.



	B.	Lift and support units only at designated lifting or supporting points shown on Shop Drawings.













1.07	SEQUENCING



A.	Supply anchorage items to be embedded in or attached to other construction without delaying the Work.  Provide setting diagrams, templates, instructions, and directions, as required, for installation.





�PART 2 - PRODUCTS





2.01	FABRICATORS



RETAIN THIS ARTICLE WHEN A LIST OF FABRICATORS IS DESIRED.



A.	Available Fabricators:  Subject to compliance with requirements, fabricators offering products that may be incorporated in the Work include, but are not limited to, the following:



			CSR Corporation

			2800 Second St. SW

			Albuquerque, NM  87102



			Ferreri Concrete Structures, Inc.

			6151 Chappell

			Albuquerque, NM  87113



			Materials, Inc.

			318 N. Hill Road

			Bernaillo, NM  87004



RETAIN ABOVE FOR NONPROPRIETARY OR BELOW FOR SEMIPROPRIETARY SPECIFICATION.  WHEN ABOVE IS RETAINED, INCLUDE PROCEDURE FOR APPROVAL OF OTHER FABRICATORS IN INSTRUCTIONS TO BIDDERS.  REFER TO DIVISION 1 SECTION "MATERIALS AND EQUIPMENT."





2.02	MOLD MATERIALS



INSERT AND REVISE TO SUIT SPECIFIC REQUIREMENTS.



A.	Forms:  Provide forms and, where required, form-facing materials of metal, plastic, wood, or another acceptable material that is nonreactive with concrete and will produce required finish surfaces.





2.03	REINFORCING MATERIALS



DELETE, REVISE, OR ADD TO BELOW TO SUIT REINFORCEMENT REQUIREMENTS.  CONSIDER JOINTLY REVIEWING SELECTIONS WITH FABRICATORS WHEN "PERFORMANCE REQUIREMENTS" ARTICLE IS RETAINED.



	A.	Reinforcing Bars:  ASTM A 615, Grade 60 (ASTM A 615M, Grade 400), deformed.



RETAIN PARA BELOW WHEN WELDING OF REINFORCING IS ANTICIPATED.



B.	Low-Alloy-Steel Reinforcing Bars:  ASTM A 706, Grade 60 (ASTM A 706M, Grade 400).



DELETE BELOW IF NOT REQUIRED.



C.	Galvanized Reinforcing Bars:  ASTM A 767 (ASTM A 767M), Class II, 2 oz./sq. ft. (610 g/sq. m) zinc, hot-dip galvanized.



D.		Steel-Welded Wire Fabric:  ASTM A 185, plain, cold drawn.











2.04	PRESTRESSING TENDONS



RETAIN THIS ARTICLE WHEN FABRICATORS REQUIRE UNITS TO BE PRESTRESSED.



A.	Prestressing Strand:  ASTM A 416, Grade 250 or 270, uncoated, 7-wire, low-relaxation strand.





2.05	CONCRETE MATERIALS



DELETE MATERIALS NOT REQUIRED.  REVISE TO SUIT PROJECT.



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



SELECT OR REVISE BELOW TO SUIT PROJECT.  PCI NOTES THAT MIXING WITH WHITE CEMENT MAY IMPROVE COLOR UNIFORMITY OF GRAY CEMENT.



	1.	Use only one brand, type, and color of cement from the same mill throughout Project.



2.	Standard gray portland cement may be used for nonexposed back-up concrete.



ASTM C 33 LIMITS DELETERIOUS SUBSTANCES IN COARSE AGGREGATE DEPENDING ON CLIMATE SEVERITY AND IN-SERVICE LOCATION OF CONCRETE.  CLASS 5S IS THE MOST RESTRICTIVE DESIGNATION FOR ARCHITECTURAL CONCRETE EXPOSED TO SEVERE WEATHERING.  MNL-117 ALSO ESTABLISHES STRICT LIMITS ON DELETERIOUS SUBSTANCES.



B.	Normal-Weight Aggregates:  ASTM C 33, with coarse aggregates meeting Class 5S and MNL-117 requirements.



DELETE SUBPARAS BELOW AND ADD DESCRIPTIONS OF SELECTED COARSE- AND FINE-FACE AGGREGATE COLORS, SOURCES, SIZES, SHAPES, AND GRADATIONS WHEN REQUIRED.



1.	Face-Mix Coarse Aggregates:  Selected, hard, and durable; free of material that reacts with cement or causes staining.



RETAIN 1 OF 2 BELOW OR INSERT GRADATION AND MAXIMUM AGGREGATE SIZE WHEN KNOWN.



a.	Gradation:  Uniformly graded.



2.	Face-Mix Fine Aggregates:  Selected, natural or manufactured sand of the same material as coarse aggregate, unless otherwise acceptable to SDR.



	C.	Lightweight Aggregates:  ASTM C 330.



	D.	Coloring Agent:  ASTM C 979, synthetic mineral oxide pigments or colored water-reducing admixtures, color stable, nonfading, resistant to lime and other alkalis.



	E.	Water:  Potable; free from deleterious material that may affect color stability, setting, or strength of concrete.



	F.	Air-Entraining Admixture:  ASTM C 260, certified by manufacturer to be compatible with other required admixtures.



SELECT CHEMICAL ADMIXTURES FROM PARAS BELOW.



	G.	Water-Reducing Admixture:  ASTM C 494, Type A.



H.		Retarding Admixture:  ASTM C 494, Type B.



	I.	Water-Reducing and Retarding Admixture:  ASTM C 494, Type D.



J.		High-Range, Water-Reducing Admixture:  ASTM C 494, Type F.



	K.		High-Range, Water-Reducing, and Retarding Admixture:  ASTM C 494, Type G.

	

		

2.06	CONNECTION MATERIALS



SELECT OR REVISE CONNECTION MATERIALS TO SUIT PROJECT; DELETE OTHERS.



	A.	Steel Shapes and Plates:  ASTM A 36 (ASTM A 36M).



	B.	Malleable Iron Castings:  ASTM A 47 (ASTM A 47M).



C.	Carbon-Steel Plates:  ASTM A 283 (ASTM A 283M).



	D.	High-Strength, Low-Alloy Structural Steel:  ASTM A 572 (ASTM A 572M).



	E.	Carbon-Steel Structural Tubing:  ASTM A 500, Grade B.



	F.	Wrought Carbon-Steel Bars:  ASTM A 675, Grade 65 (ASTM A 675M, Grade 450).



ASTM A 307 DEFINES THE TERM STUDS TO INCLUDE STUD STOCK OR THREADED RODS.



	G.	Carbon-Steel Bolts and Studs:  ASTM A 307, Grade A (ASTM F 568, Property Class 4.6); carbon-steel, hex-head bolts and studs; carbon-steel nuts; and flat, unhardened steel washers.



PCI REPORTS HIGH-STRENGTH BOLTS ARE SELDOM USED SINCE CONCRETE CREEP AND CRUSHING OF CONCRETE DURING BOLT TIGHTENING REDUCE EFFECTIVENESS.



	H.	Welded Headed Studs:  AWS D1.1, Type B headed studs, cold-finished carbon-steel bars.



	I.		Deformed-Steel Wire Bar Anchors:  ASTM A 496.



J.		Stainless-Steel Plate:  ASTM A 666, Type 304, of grade suitable for application.



	K.	Stainless-Steel Bolts and Studs:  ASTM F 593, alloy 304 or 316, hex-head bolts and studs; stainless-steel nuts; and flat, stainless-steel washers.



REVISE LOCATIONS WHERE GALVANIZING IS REQUIRED IN PARA BELOW TO SUIT PROJECT.  DELETE GALVANIZING WHEN NOT REQUIRED.  PCI SPECIFICATION NOTES THAT "FIELD WELDING SHOULD GENERALLY NOT BE PERMITTED ON GALVANIZED ELEMENTS, UNLESS THE GALVANIZING IS REMOVED."



	L.	Hot-Dip Galvanized Finish:  For exterior steel items, steel in exterior walls, and items indicated for galvanizing, apply zinc coating by the hot-dip process, complying with ASTM A 123 or ASTM A 153 as applicable.



M.	Galvanizing Repair Paint:  High-zinc-dust-content paint with dry film containing not less than 94 percent zinc dust by weight, and complying with DOD-P-21035A or SSPC-Paint 20.



REVISE LOCATIONS WHERE PRIMING IS REQUIRED IN PARA BELOW TO SUIT PROJECT.  DELETE PRIMING WHEN NOT REQUIRED.



N.	Shop-Primed Finish:  Prepare surfaces of nongalvanized steel items, except those surfaces to be embedded in concrete, according to requirements of SSPC-SP 3 and shop-apply primer according to SSPC-PA 1.



1.	Primer:  Fast-curing, lead- and chromate-free, VOC-conforming, universal modified-alkyd primer with good resistance to normal atmospheric corrosion, complying with SSPC-Paint 25 or the performance requirements of FS TT-P-664.



	O.	Welding Electrodes:  Comply with AWS standards.



	P.	Accessories:  Provide clips, hangers, plastic shims, and other accessories required to install architectural precast concrete units.





2.07	BEARING PADS



DELETE THIS ARTICLE IF NOT APPLICABLE.  COORDINATE SELECTION WITH STRUCTURAL ENGINEER AND FABRICATORS.



	A.	Provide bearing pads for architectural precast concrete units as follows:



1.	Elastomeric Pads:  AASHTO M 251, plain, vulcanized, 100 percent polychloroprene (neoprene) elastomer, molded to size or cut from a molded sheet, 50 to 70 shore A durometer, minimum tensile strength 2250 psi (15.5 MPa) per ASTM D 412.



2.	Random, Fiber-Reinforced Elastomeric Pads:  Preformed, randomly oriented synthetic fibers set in elastomer.  Surface hardness of 70 to 90 shore A durometer.



3.	Cotton-Duck-Fabric-Reinforced Elastomeric Pads:  Preformed, horizontally layered cotton-duck fabric, bonded in elastomer.  Surface hardness of 80 to 100 shore A durometer.



4.	Frictionless Pads:  Tetrafluoroethylene (TFE), glass-fiber-reinforced, bonded to mild-steel plate, of type required for in-service stress.



5.	High-Density Plastic:  Multimonomer, nonleaching, plastic strip.





2.08	GROUT MATERIALS



ADD OTHER PROPRIETARY GROUT SYSTEMS TO SUIT PROJECT.  DISTINGUISH LOCATIONS OF EACH GROUT WHEN MORE THAN ONE TYPE IS RETAINED.



A.	Cement Grout:  Portland cement, ASTM C 150, Type I, and clean, natural sand, ASTM C 404.  Mix at ratio of 1 part cement to 2-1/2 parts sand, by volume, with minimum water required for placement and hydration.



RETAIN PARA BELOW WHEN NONSHRINK GROUT IS REQUIRED OR WHEN CEMENT-GROUT SHRINKAGE COULD CAUSE STRUCTURAL DEFICIENCY.  FOR CRITICAL INSTALLATIONS, REQUIRE MFR TO PROVIDE FIELD SUPERVISION.



B.	Nonmetallic, Nonshrink Grout:  Premixed, nonmetallic, noncorrosive, nonstaining grout containing selected silica sands, portland cement, shrinkage-compensating agents, plasticizing and water-reducing agents, complying with ASTM C 1107, of consistency suitable for application, and a 30-minute working time.  Do not use expansive grouts.







2.09	CONCRETE MIXES



A.	Prepare design mixes for each type of concrete required.



B.	Design mixes may be prepared by a qualified independent testing agency or by qualified architectural precast manufacturing plant personnel at architectural precast fabricator's option.



C.	Limit water-soluble chloride ions to the maximum percentage by weight of cement permitted by ACI 318 (ACI 318M).



ARCHITECTURAL PRECAST UNITS MAY BE MANUFACTURED WITH A SEPARATE "ARCHITECTURAL" FACE MIX AND A "STRUCTURAL" BACK-UP MIX.  FACE AND BACK-UP MIXES SHOULD HAVE SIMILAR SHRINKAGE AND EXPANSION COEFFICIENTS.  SIMILAR WATER-CEMENT RATIOS AND CEMENT-AGGREGATE RATIOS ARE RECOMMENDED BY PCI TO LIMIT BOWING OR WARPING.



D.	Normal-Weight Concrete Face and Back-Up Mixes:  Proportion mixes by either laboratory trial batch or field test data methods according to ACI 211.1, using materials to be used on the Project, to provide normal-weight concrete with the following properties:



RETAIN SUBPARA BELOW OR REVISE AS REQUIRED.



1.	Compressive Strength (28-Day):  5000 psi (34.5 MPa).



	

A MAXIMUM WATER-CEMENT RATIO OF 0.40 IS USUAL FOR ARCHITECTURAL PRECAST CONCRETE.  LOWER RATIOS MAY BE POSSIBLE WITH USE OF HIGH-RANGE WATER REDUCERS.  REVISE RATIO AS REQUIRED.



2.	Maximum Water-Cement Ratio at Point of Placement:  0.40.



E.	Add air-entraining admixture at manufacturer's prescribed rate to result in normal-weight concrete at point of placement having an air content complying with MNL-117 requirements.



WATER ABSORPTION INDICATES SUSCEPTIBILITY TO WEATHER STAINING.  PCI STATES THE LIMIT IN PARA BELOW, CORRESPONDING TO 5 TO 6 PERCENT BY WEIGHT, IS SUITABLE FOR AVERAGE EXPOSURES.  FOR SPECIAL CONDITIONS, A LIMIT OF 8 TO 10 PERCENT BY VOLUME IS NOTED BY PCI.  VERIFY THAT FABRICATOR CAN PRODUCE UNITS WITH LOWER WATER ABSORPTION AS SPECIAL CONSOLIDATION TECHNIQUES TO INCREASE CONCRETE DENSITY ARE REQUIRED.



F.	Water Absorption:  12 to 14 percent by volume tested according to MNL-117.



LIGHTWEIGHT BACK-UP MIXES MUST BE COMPATIBLE WITH NORMAL-WEIGHT FACE MIXES TO MINIMIZE BOWING OR WARPING.  RETAIN LIGHTWEIGHT CONCRETE BACK-UP MIXES WHEN REQUIRED OR AS AN OPTION WHEN SATISFACTORY DURABILITY AND IN-SERVICE PERFORMANCE ARE VERIFIED BY FABRICATOR.



G.	Lightweight Concrete Back-Up Mixes:  Proportion mixes by either laboratory trial batch or field test data methods according to ACI 211.2, using materials to be used on the Project, to provide lightweight concrete with the following properties:



RETAIN SUBPARA BELOW OR REVISE AS REQUIRED.



1.	Compressive Strength (28-Day):  5000 psi (34.5 MPa).





INCREASE OR DECREASE UNIT WEIGHT AS REQUIRED.  COORDINATE WITH LIGHTWEIGHT-AGGREGATE SUPPLIER AND ARCHITECTURAL PRECAST FABRICATOR.  LIGHTWEIGHT CONCRETES WITH SOME NORMAL-WEIGHT AGGREGATE IN MIX WILL USUALLY BE HEAVIER THAN BELOW.



2.	Unit Weight:  Calculated equilibrium unit weight of 115 lb/cu. ft. (1842 kg/cu. m), plus or minus 3 lb/cu. ft. (48 kg/cu. m), according to ASTM C 567.



	3.	Add air-entraining admixture at manufacturer's prescribed rate to result in 	lightweight concrete at point of placement having an air content complying with 	MNL-117 requirements.



H.	When included in design mixes, add other admixtures to concrete mixes according to manufacturer's directions.







2.10	MOLDS



A.		Accurately construct molds, mortar tight, of sufficient strength to withstand pressures due to concrete-placing operations, temperature changes, and for pretensioning and detensioning operations.



B.	Maintain molds to provide completed architectural precast concrete units of shapes, lines, and dimensions indicated, within fabrication tolerances specified.





2.11	FABRICATION



A.	Accurately position cast-in anchors, inserts, plates, angles, and other anchorage hardware for attachment of loose hardware and secure in place during precasting operations.  Locate anchorage hardware where it does not affect the position of the main reinforcement or the placing of concrete.



COORDINATE PARA BELOW WITH DIVISION 5 SECTIONS FOR FURNISHING AND INSTALLING LOOSE HARDWARE ITEMS.



B.	Supply loose steel plates, clip angles, seat angles, anchors, dowels, cramps, hangers, and other hardware shapes not provided by other trades necessary for securing architectural precast concrete units to supporting and adjacent members.



C.	Cast-in reglets, slots, holes, and other accessories in architectural precast concrete units to receive windows, cramps, dowels, reglets, waterstops, flashings, and other similar work as indicated.  Coordinate with other trades for installation of cast-in items.



DELETE BELOW IF NOT APPLICABLE OR IF OPENINGS ARE CLEARLY DETAILED.  COORDINATE WITH OTHER SPECIFICATION SECTIONS.



D.	Cast-in openings larger than 10 inches (250 mm) in any dimension according to Shop Drawings.  Other smaller holes may be field cut by trades requiring them when permitted by SDR.



E.	Reinforcement:  Comply with the recommendations of CRSI's "Manual of Standard Practice" for fabricating, placing, and supporting reinforcement.



1.	Clean reinforcement of loose rust and mill scale, earth, and other materials that reduce or destroy the bond with concrete.



2.	Accurately position, support, and secure reinforcement against displacement during concrete placement and consolidation operations.  Completely conceal support devices to prevent exposure on finished surfaces.  Do not use plastic-coated or uncoated metal chair supports.



3.	Place reinforcement to maintain at least 3/4-inch (19-mm) minimum cover after finishing.  Arrange, space, and securely tie bars and bar supports to hold reinforcement in position while placing concrete.  Direct wire tie ends away from finished, exposed concrete surfaces.



4.	Install welded wire fabric in lengths as long as practicable.  Lap adjoining pieces at least one full mesh and lace splices with wire.  Offset laps of adjoining widths to prevent continuous laps in either direction.



F.	Reinforce architectural precast concrete units to resist handling, transportation, and erection stresses.   The use of prestressing or mild steel reinforcing is the option of the precast concrete supplier.



DELETE BELOW WHEN NO ARCHITECTURAL PRECAST, PRESTRESSED CONCRETE UNITS ARE REQUIRED.



G.	Pretension tendons for architectural precast, prestressed concrete units either by single-strand tensioning method or multiple-strand tensioning method.  Comply with MNL-117 requirements.



H.	Mix concrete according to MNL-117 and requirements of this Section.  Following concrete batching, no additional water may be added.



RETAIN PARA BELOW WHEN A SEPARATE FACE MIX IS REQUIRED OR IS A CONTRACTOR'S OPTION.



I.	Place face mix to a minimum thickness after consolidation of the greater of 1 inch (25 mm) or 1.5 times the maximum aggregate size, but not less than the minimum reinforcement cover.



J.	Place concrete in a continuous operation to prevent seams or planes of weakness from developing in precast units.  Comply with requirements of MNL-117 for measuring, mixing, transporting, and placing concrete.



1.	Place back-up concrete to ensure bond with face concrete.



K.	Thoroughly consolidate placed concrete by internal and external vibration without dislocating or damaging reinforcement and built-in items.  Use equipment and procedures complying with MNL-117.



1.	Comply with ACI 306R procedures for cold-weather concrete placement.



2.	Comply with ACI 305R procedures for hot-weather concrete placement.



	L.	Identify pickup points of architectural precast concrete units and orientation in structure with permanent markings, complying with markings indicated on Shop Drawings.  Imprint casting date on each architectural precast concrete unit on a surface that will not show in the finished structure.



M.	Cure concrete according to the requirements of MNL-117 by moisture retention without heat or by accelerated heat curing, using low-pressure live steam or radiant heat and moisture.



DELETE BELOW WHEN NO PRESTRESSED UNITS.  REVISE RELEASE STRENGTH TO AN ACTUAL COMPRESSIVE STRENGTH AS REQUIRED.  PCI PERMITS A RELEASE STRENGTH AS LOW AS 2500 PSI (17.2 MPa) FOR NORMAL-WEIGHT CONCRETE AND 3000 PSI (20.7 MPa) FOR LIGHTWEIGHT CONCRETE.



N.	Delay detensioning architectural precast, prestressed concrete units until concrete has reached its indicated minimum design release compressive strength as established by test cylinders cured under the same conditions as the concrete.



O.	Fabricate architectural precast concrete units straight and true to size and shape with exposed edges and corners precise and true.



SELECT 1 OF 2 SUBPARAS BELOW; REVISE TO SUIT PROJECT.  SHARP EDGES OR CORNERS ARE VULNERABLE TO CHIPPING.



	1.	Edge and Corner Treatment:  Uniformly chamfered.



P.	Discard architectural precast concrete units that are warped, cracked, broken, spalled, stained, or otherwise defective unless repairs are permitted by SDR and meet requirements.





2.12	FABRICATION TOLERANCES



BELOW ARE MNL-117 RECOMMENDATIONS.  REVISE TO SUIT PROJECT.



A.	Comply with the following overall height and width dimensional tolerances of finished units measured at face adjacent to mold at time of casting:



1.	10 Feet (3 m) or Less:  Plus or minus 1/8 inch (3.2 mm).



2.	10 to 20 Feet (3 to 6 m):  Plus 1/8 inch (3.2 mm), minus 3/16 inch (5 mm).



3.	20 to 40 Feet (6 to 12 m):  Plus or minus 1/4 inch (6 mm).



4.	Each Additional 10 Feet (3 m):  Plus or minus 1/16 inch (1.6 mm) per 10 feet (3 m).



B.	Angular Deviation of Plane of Side Mold:  Plus or minus 1/32 inch (0.8 mm) per 3-inch (76-mm) depth or plus or minus 1/16-inch (1.6-mm) total, whichever is greater.



C.	Openings Within One Unit:  Plus or minus 1/4 inch (6 mm), except plus or minus 1/8 inch (3.2 mm) for windows and door frames and attachment recesses and embedments.



D.	Out of Square:  Difference in length of two diagonal measurements of 1/8 inch (3.2 mm) per 72 inches (1829 mm) or 1/2-inch (12-mm) total, whichever is greater.



E.	Thickness:  Minus 1/8 inch (3.2 mm), plus 1/4 inch (6 mm).



F.		Locations of Reveals and Architectural Features:  Plus or minus 1/8 inch (3.2 mm).



G.	Other Dimensional Tolerances:  Numerically the greater of plus or minus 1/16 inch (1.6 mm) per 10 feet (3 m), or plus or minus 1/8 inch (3.2 mm).



H.	Position Tolerances:  For cast-in items measured from datum line, locations as shown on Shop Drawings as follows:



1.	Inserts:  Plus or minus 1/2 inch (12 mm).



2.	Weld Plates:  Plus or minus 1 inch (25 mm).



3.	Handling Devices:  Plus or minus 3 inches (76 mm).



4.	Block Outs and Reinforcements:  Within 1/4 inch (6 mm) of position shown on Shop Drawings, where such positions have structural implications or affect concrete cover; otherwise within plus or minus 1/2 inch (13 mm).





2.13	FINISHES



A.	Finish exposed-face surfaces of architectural precast concrete units as follows to match SDR's design reference sample.



DELETE SUBPARA BELOW WHEN NOT USED AND ADD A SUBPARA IDENTIFYING AND DESCRIBING THE SELECTED SAMPLE.  PCI AND APA PUBLISH NUMBERED, COLOR PHOTOGRAPHS OF 428 PRECAST CONCRETE FINISHES.  REVISE BELOW AND ADD REFERENCE NUMBER.  ADD REFERENCE NUMBER COMBINATIONS WHEN MORE THAN ONE FINISH IS REQUIRED.



	1.	Abrasive-blast finish, using abrasive grit, equipment, application techniques, and cleaning procedures to expose aggregate and surrounding matrix surfaces.



B.	Finish exposed-back surfaces of architectural precast concrete units to match face-surface finish.



RETAIN ABOVE OR BELOW IF APPLICABLE.  REVISE BELOW TO A FLOAT FINISH OR A LIGHT-BROOM FINISH WHEN SMOOTH, STEEL-TROWEL FINISH IS UNNECESSARY.



REVISE FINISHES BELOW TO LIGHT-BROOM, STIPPLED, OR AS-CAST FINISH WHEN FLOAT FINISH IS UNNECESSARY, OR UPGRADE TO A SMOOTH, STEEL-TROWEL FINISH.



C.	Finish unexposed surfaces of architectural precast concrete units with an as cast finish.







2.14	SOURCE QUALITY CONTROL



DELETE PARA AND SUBPARA BELOW WHEN NOT REQUIRED.  PCI CERTIFICATION MAY BE ACCEPTABLE TO AUTHORITIES HAVING JURISDICTION WITHOUT FURTHER MONITORING OF PLANT QUALITY CONTROL AND TESTING PROGRAM BY OWNER.



A.	Quality-Control Testing:  Test and inspect architectural precast concrete according to MNL-117 requirements.



B.	Strength of architectural precast concrete units will be considered deficient when they fail to comply with ACI 318 (ACI 318M) requirements.



REVIEW TESTING AND ACCEPTANCE CRITERIA WITH STRUCTURAL ENGINEER.  ADD CRITERIA FOR LOAD TESTS IF REQUIRED.



C.	Testing:  When there is evidence that the strength of architectural precast concrete units may be deficient or may not meet ACI 318 (ACI 318M) requirements, the Owner will employ an independent testing agency to obtain, prepare, and test cores drilled from hardened concrete to determine compressive strength according to ASTM C 42.



1.	A minimum of 3 representative cores will be taken from architectural precast concrete units of suspect strength, from locations directed by SDR.



2.	Cores will be tested in an air-dry condition.





PCI'S RECOMMENDATIONS BELOW ARE MORE STRINGENT THAN ACI'S.



3.	Strength of concrete for each series of 3 cores will be considered satisfactory if the average compressive strength is equal to at least 85 percent of the 28-day design compressive strength and no single core is less than 75 percent of the 28-day design compressive strength.



4.	Test results will be made in writing on the same day that tests are made, with copies to SDR, Contractor, and precast fabricator.  Test reports will include the Project identification name and number, date, name of precast concrete fabricator, name of concrete testing agency; identification letter, name, and type of architectural precast concrete unit or units represented by core tests; design compressive strength, compressive strength at break and type of break, corrected for length-diameter ratio, and direction of applied load to core with respect to horizontal plane of concrete as placed.



D.	Patching:  Where core test results are satisfactory and architectural precast concrete units meet requirements, solidly fill core holes with patching mortar and finish to match adjacent concrete surfaces.



E.	Defective Work:  Discard architectural precast concrete units that do not conform to requirements, including strength, manufacturing tolerances, and finishes.  Replace with architectural precast concrete units that meet requirements.



�PART 3 - EXECUTION





3.01	EXAMINATION



A.	Examine substrates and conditions for compliance with requirements for installation tolerances, true and level bearing surfaces, and other conditions affecting performance of architectural precast concrete units.  Do not proceed with installation until unsatisfactory conditions have been corrected.



B.	Do not install architectural precast units until supporting concrete has attained minimum allowable design compressive strength.





3.02		INSTALLATION



A.	Install clips, hangers, and other accessories required for connecting architectural precast concrete units to supporting members and back-up materials.



B.	Install architectural precast concrete units plumb, level, and in alignment.  Provide temporary supports and bracing as required to maintain position, stability, and alignment as units are being permanently connected.



1.	Maintain horizontal and vertical joint alignment and uniform joint width as erection progresses.



2.	Remove projecting hoisting devices and cement-grout fill recessed hoisting devices.



C.	Anchor architectural precast concrete units in position by bolting, welding, grouting, or as otherwise indicated.  Remove temporary shims, wedges, and spacers as soon as possible after anchoring and grouting are completed.



D.	Welding:  Perform welding in compliance with AWS D1.1 and AWS D1.4, with qualified welders.



1.	Protect architectural precast concrete units and bearing pads from damage by field welding or cutting operations and provide noncombustible shields as required.



2.	Repair damaged steel surfaces by cleaning and applying a coat of galvanizing repair paint to galvanized surfaces.





RETAIN SUBPARA ABOVE OR BELOW.



3.	Repair damaged steel surfaces by cleaning and repriming damaged painted surfaces.



E.	At bolted connections use lock washers or other acceptable means to prevent loosening of nuts.



REVISE LOCATIONS AND EXTENT OF GROUTING IN PARA BELOW WHEN REQUIRED.



F.	Grouting Connections:  Grout connections where required or indicated.  Retain grout in place until hard enough to support itself.  Pack spaces with stiff grout material, tamping until voids are completely filled.  Place grout to finish smooth, plumb, and level with adjacent concrete surfaces.  Keep grouted joints damp for not less than 24 hours after initial set.  Promptly remove grout material from exposed surfaces before it hardens.





3.03	ERECTION AND LOCATION TOLERANCES



A.	Install architectural precast concrete units level, plumb, square, and true, without exceeding the recommended erection and location tolerances of MNL-117.





SELECT PARA ABOVE OR 2 PARAS BELOW.  USUALLY RETAIN PARA ABOVE UNLESS TOLERANCES DEVIATE FROM PCI RECOMMENDATIONS.  MNL-117 TOLERANCES ARE LISTED BELOW AS A GUIDE; REVISE TO SUIT PROJECT.



3.04	REPAIRS



A.	Repair exposed exterior surfaces of architectural precast concrete units to match color, texture, and uniformity of surrounding concrete when permitted by SDR.



B.	Remove and replace damaged architectural precast concrete units when repairs do not meet requirements.





3.05	CLEANING



A.	Clean exposed surfaces of architectural precast concrete units after erection to remove weld marks, other markings, dirt, and stains.



1.	Wash and rinse according to architectural precast concrete fabricator's recommendations.  Protect other work from staining or damage due to cleaning operations.



2.	Do not use cleaning materials or processes that could change the appearance of exposed architectural precast concrete finishes.



	3.06	SCHEDULE



	1.	Precast Type I:

	  		

			Match          Design Reference Sample on file with the SDR.

		



		2.	Precast Type II.

							

			Match Design Reference Sample on file with the SDR.



END OF SECTION
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