1.41
ARCHITECTURAL PRECAST CONCRETE WALL PANELS
1.41.1
Scope
1.41.1.1
The Contractor shall provide all labor, materials, equipment and services necessary to complete all precast concrete wall panel work in place as shown on the drawings.

1.41.1.2
The Contractor shall furnish all equipment, supervision, material, and labor to complete the task but shall not necessarily be limited to the following:



Precast fascia panels at the main entrance canopy



Connecting elements

1.41.1.3
The Contractor may at his option select to cast the concrete wall panels on site and erect them by tilt-up type construction.  These specifications shall be the basis for the intended materials, quality, workmanship, and performance of the concrete wall panels.

1.41.2
Reference Publications, Codes and Standards
1.41.2.1
Design in accordance with all pertinent recommendations contained in the following:



ACI 301



ACI 304



ACI 311



ACI 318



ACI 347



CRSI "Manual of Standard Practice"



PCI 116



ANSI Building Code

1.41.3
Product Handling
1.41.3.1
Delivery, Storage, and Handling

Deliver the work of this section to the job site in such quantities and at such times as to assure the continuity of the installation.  Store units at the job site in a manner to prevent cracking, distortion, warping, staining, and other physical damage and in a manner to keep all markings visible.  Lift and support points as shown on the approved shop drawings.

1.41.3.2
Protection

Use all means necessary to protect the materials of this section before, during, and after installation and to protect the work and materials of all other trades.

1.41.3.3
Replacement

In the event of damage, immediately make all repairs and replacements necessary to the approval of the Lockheed Martin Construction Engineer and at no additional cost the the Lockheed Martin Corporation.

1.41.3.4
Guaranty

The precast manufacturer shall guaranty the precast products against defects in materials and workmanship for a period of one year from the date of acceptance of the precast unit by Lockheed Martin Construction Engineer.

1.41.4
Products
1.41.4.1
General

1.41.4.1.1
Provide complete design, calculations, and drawings prepared and signed by an Engineer properly licensed to perform such services as called for in Division VI.  The certified design shall include but is not limited to structural integrity of all panels including panels with openings and the integrity of connecting elements.

1.41.4.1.2
Maintain the general design concept as shown without increasing or decreasing sizes of members and without altering profiles and alignment except as approved by the Lockheed Martin Construction Engineer.

1.41.4.1.3
Make all necessary provision in the design to accommodate all stresses to be encountered in accordance with the prevailing ACI code and ANSI Building Code.  Expected stresses include, but are not limited to wind loading, factory precasting and/or site casting, transporting, and erecting.

1.41.4.2
Reinforcement and Connection Materials
1.41.4.2.1
Provide all reinforcement, accessory, and connection materials required in accordance with the final design as approved by the Lockheed Martin Construction Engineer.

1.41.4.2.2
Reinforcing steel shall conform to ASTM A615, Grade 60, and welded wire fabric to ASTM A185.

1.41.4.2.3
Hardware (plates and angles) shall be of structural quality, hot rolled carbon steel, ASTM A283, Grade C, galvanized after fabrication per ASTM A-153.  Inserts, bolts, and accessories shall be galvanized.

1.41.4.2.4
Sandwich panel hardware shall consist of a stainless steel sleeve anchor embedded in each panel sized to the weight of the non-load bearing section of the sandwich panel and stainless steel connector pins.  Products of Burke Concrete Productsor Superior Concrete Products are acceptable.  Show size and spacing for panel hardware on Shop Drawings using the manufacturer's recommendations and instructions.

1.41.4.2.5
Reglets shall be provided to flash the built-up roofing to the precast concrete panels.  Reglet and counter flashing shall be .025 inch. Epox-E-Koted Aluminum as manufactured by Fry Reglet Corporation is acceptable.  Springlok flashing shall be installed after the roofing is completed.

1.41.4.3
Standards

1.41.4.3.1
All materials provided under the article shall meet or exceed the quality specified for similar materials under other sections of these specifications.

1.41.4.3.2
Those materials not specified under other sections but required for a complete and proper installation shall be new, first quality of their respective kinds and as selected by the Contractor subject to the approval of the Lockheed Martin Construction Engineer.

1.41.4.4
Concrete
1.41.4.4.1
Prepare design mixes for each type of concrete required, and secure the Lockheed Martin Construction Engineer's approval of the proposed design.

1.41.4.4.2
Design mixes shall be prepared either by an independent testing facility approved by the Lockheed Martin Construction Engineer or by qualified precast manufacturing plant personnel approved by the Lockheed Martin Construction Engineer.

1.41.4.4.3
Proportion mixes either by laboratory trial batch or field experience methods, using materials to be employed on the work for each type of concrete required and complying with ACI 211.1

1.41.4.5
Design Strength

Design the mix and proportion the concrete to attain a minimum compressive strength of 35 MPa when cured and tested at 28 days in accordance with ASTM C39.

1.41.4.6
Concrete Materials
1.41.4.6.1
Portland Cement


Cement shall be ASTM C150, Type I or Type III.  Use only one brand and type cement throughout the project.  Use portland cement for facing concrete mix to match control samples.

1.41.4.6.2
Aggregates


Aggregates shall be ASTM C33 and as herein specified.  Provide aggregates from the same source for all exposed facing mixes and the same as those used in the control sample.



Fine aggregates
Clean, sharp, natural sand free from loam, clay, 
lumps, or other deleterious substances



Fine aggregates for facing
Clean, sharp, natural sand



mixes (smooth finish)



Coarse aggregate
Clean, uncoated, processed aggregate 
containing no clay, mud, loam, or foreign material



Coarse aggregates
No. 5 crushed grey limestone from Calera, AL



for facing mixes 



(washed aggregate finish)

1.41.4.6.3
Water


Water shall be clean, fresh, and drinkable.

1.41.4.6.4
Air Entraining Admixture


Air entraining admixture shall be ASTM C260, 4% + 1%.

1.41.4.6.5
Calcium Chloride


Do not use calcium chloride in precast concrete.

1.41.4.7
Insulation

Insulation shall be two inch polyurethane.  The effective U-factor for the concrete/insulation sandwich panel shall not be less than 0.10 - 0.11.

1.41.5
Form Work
1.41.5.1
Where required, provide forms for facing materials metal, plastic, wood, or other acceptable material that is non-reactive with concrete and will produce the required finish surfaces.

1.41.5.2
Accurately construct forms mortar tight and of sufficient strength to withstand all pressure due to concrete placing operations, temperature changes, and prestressed, pretensioning, and detensioning operations.   Maintain form work to provide complete precast units of the shapes, lines, and dimensions indicated within the specified fabrication tolerances.

1.41.6
Fabrication
1.41.6.1
General
1.41.6.1.1
Fabricate the work of this section to the sizes and shapes indicated, and of texture matching the approved samples.

1.41.6.1.2
Finished units shall be straight, true to size and shape, and within the specified casting tolerances.

1.41.6.1.3
Exposed edges shall be sharp, straight, and square, and all flat surfaces shall be in a true plane.

1.41.6.1.4
Warped, cracked, broken, spalled, stained, and otherwise defective units will not be acceptable.

1.41.6.1.5
Place and secure in the forms all anchors, clips, inserts, reglets, lifting devices, stud bolts, shear ties, and other devices required for handling and installing the precast units, and for attachment of subsequent items as indicated or specified.

1.41.6.2
Curing

Form cure the work of this section for a minimum of 20 hours.  Keep wet continuously for not less than six days after being removed from the forms.  Following this curing period, allow the units to air dry for at least four days before being erected.

1.41.6.3
Casting Tolerances

Maintain casting, bowing, warping, and dimension tolerances within the following maximums:



Overall dimension for height and width of units shall be plus zero of unit dimension to minus 3/32 inch for 10'-0" and over.



Thickness of units shall be plus or minus 1/8 inch maximum.



Bowing or warping shall not exceed 1/8 inch.



Insert locations shall be within plus or minus 1/4 inch in each direction.



Opening dimensions to figured dimensions shall be within a tolerance of plus 1/8 inch to minus zero.

1.41.7
Surface Finish
1.41.7.1
General

Surface finishes are called for on the drawings by the "types" described below.

1.41.7.2
Finish Type "A"

Use a standard smooth finish where called for on the drawings and wherever no other finish is called for.  Normal plant-run finish produced by forms that impart a smooth finish to the concrete.  Small surface holes caused by air bubbles, normal form joint marks, and minor chips and spalls will be tolerated, but major unsightly imperfections, honeycomb, or structural defects will not be tolerated.  All air holes and pockets over 1/4 inch in diameter shall be filled with sand cement paste with all form offsets and fins over 1/8 inch ground smooth.

1.41.7.3
Finish Type "B"

Use a washed aggregate finish where called for on the drawings.  Forms shall be coated with a setting retardant to react with the concrete mixture in that portion of the form.  During the concrete curing those portions designated for washed aggregate shall be washed carefully to a consistent texture.  No major unsightly imperfections, honeycomb, or structural defects will be permitted.

1.41.8
Other Materials

All other materials not specifically described but required for a complete and proper installation shall be as selected by the Contractor subject to the approval of the Lockheed Martin Construction Engineer.

1.41.9
Execution
1.41.9.1
Inspection


Examine the areas and conditions under which work of this section will be installed.  Correct conditions detrimental to proper and timely completion of the work.  Do not proceed until unsatisfactory conditions have been corrected.

1.41.9.2
Coordination

Throughout progress of the work, coordinate as required with all other trades to ensure that proper and adequate interface is provided to receive the work of this section.  Special attention is drawn to coordination of panel connection to structural steel.

1.41.9.3
Installation

1.41.9.3.1
General


Install the work of this section in strict accordance with the approved shop drawings, the original design, and all pertinent codes and regulations.  Precast concrete wall panels shall be plumb, level, and aligned within the tolerances of this specification and securely anchored to structural backing.

1.41.9.3.2
Shim Pads


Install flexible shim pads where indicated on the approved shop drawings.  Set pads on level and uniform bearing surface; maintain in correct position until precast units are in place.  Shims shall be "Shimpaks," 4" X 6" by Korolat.

1.41.9.3.3
Welding


Perform all welding in compliance with AWS "Structural Welding Code", including qualifications of welders.

1.41.9.3.4
Power Actuated Fasteners


Do not use power-actuated fasteners for surface attachment of accessory items except where specifically approved by the Lockheed Martin Construction Engineer and specifically accepted by the precast unit manufacturer.

1.41.9.3.5
Grouting

1.41.9.3.5.1
After precast units have been placed and secured, grout open spaces at connections and joints.

1.41.9.3.5.2
Use only the grout system or systems recommended by the manufacturer of the precast units and approved by the Lockheed Martin Construction Engineer.

1.41.9.3.5.3
Provide forms or other acceptable method to retain the grout in place until it is sufficiently hard to support itself.

1.41.9.3.5.4
Pack spaces with stiff grout material, tamping voids completely full.  Place the grout in a manner to finish smooth, plumb, and level with adjacent concrete surfaces.

1.41.9.3.5.5
Keep grouted surfaces damp for not less than 24 hours after grout has taken its initial set.  Promptly remove all grout material from exposed surfaces before it hardens.

1.41.9.4
Defective Work


Each precast unit shall be sound and free of defects.  Exposed surfaces damaged in erection or otherwise shall be repaired or replaced to the satisfaction of the Lockheed Martin Construction Engineer.

1.41.9.5
Cleaning


All exposed facing shall be cleaned as necessary to remove dirt and stains which may be on the panels after erection.  The precast units shall be cleaned only after all installation procedures including joint treatment are completed.  The exposed facings shall be washed and rinsed in accordance with the precast manufacturer's recommendations.

1.41.10
Quality Assurance

1.41.10.1
Standards

Comply with standards specified herein.

1.41.10.2
Qualifications of Manufacturers

The manufacturer must demonstrate capability to make and provide the specified quality products.

1.41.10.3
Qualifications of Installers

Installers must demonstrate not less than five years successful experience in manufacturing and erection of items similar to those required for this work.

1.41.11
Submittals

For required submittals, see Division VI of this specification.
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