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SECTION 03450 
ARCHITECTURAL PRECAST CONCRETE 

 
PART 1 - GENERAL 

1.1 DESCRIPTION 

A. This section specifies the fabrication and installation 
of precast concrete for building walls, sound 
barriers, wall panels, and other precast concrete 
building elements designated as Architectural 
Precast Concrete. 

1.2 REFERENCE STANDARDS 

A. American Concrete Institute (ACI): 

1. ACI SP-66 - ACI Detailing Manual 

2. ACI 308.1 - Standard Specification for Curing 
Concrete 

3. ACI 318/318R - Building Code Requirements 
for Structural Concrete (ACI 318) and 
Commentary (ACI 318R) 

B. American Welding Society (AWS): 

1. AWS D1.1/D1.1M - Structural Welding Code - 
Steel 

2. AWS D1.4 - Structural Welding Code - 
Reinforcing Steel 

C. ASTM International (Formerly known as American 
Society for Testing and Materials) (ASTM): 

1. ASTM A36/A36M - Standard Specification for 
Carbon Structural Steel. 

2. ASTM A108 - Standard Specification for Steel 
Bars, Carbon and Alloy, Cold-Finished. 

3. ASTM A153/A153M - Standard Specification 
for Zinc Coating (Hot-Dip) on Iron and Steel 
Hardware. 

4. ASTM A167 - Standard Specification for 
Stainless and Heat-Resisting Chromium-
Nickel Steel Plate, Sheet, and Strip 

5. ASTM A193/A193M - Standard Specification 
for Alloy-Steel and Stainless Steel Bolting 
Materials for High-Temperature Service 

6. ASTM A307 - Standard Specification for 
Carbon Steel Bolts and Studs, 60 000 PSI 
Tensile Strength. 

7. ASTM A666 - Standard Specification for 
Annealed or Cold-Worked Austenitic 
Stainless Steel Sheet, Strip, Plate, and Flat Bar 

8. ASTM A884/A884M - Standard Specification 
for Epoxy-Coated Steel Wire and Welded 
Wire Fabric for Reinforcement 

9. ASTM C33 - Standard Specification for 
Concrete Aggregates 

10. ASTM C94 - Standard Specification for 
Ready-Mixed Concrete 

11. ASTM C260 - Standard Specification for Air-
Entraining Admixtures for Concrete 

12. ASTM C494/C494M - Standard Specification for 
Chemical Admixtures for Concrete 

13. ASTM C618 - Standard Specification for Coal 
Fly Ash and Raw or Calcined Natural Pozzolan 
for Use in Concrete 

14. ASTM C979 - Standard Specification for 
Pigments for Integrally Colored Concrete 

D. Concrete Reinforcing Steel Institute (CRSI): 

1. CRSI DA4 - Manual of Standard Practice 

E. Precast/Prestressed Concrete Institute (PCI): 

1. PCI/CONCRT MNL-116 - Manual for Quality 
Control for Plants and Production of Precast 
and Prestressed Concrete Products 

2. PCI/CONCRT MNL-117 - Manual for Quality 
Control for Plants and Production of 
Architectural Precast Concrete Products 

3. PCI/CONCRT MNL-119 - Drafting Handbook - 
Precast and Prestressed Concrete 

4. PCI/CONCRT MNL-122 - Architectural 
Precast Concrete 

1.3 SUBMITTALS 

A. Shop Drawings: 

1. Prepare drawings in accordance with 
PCI/CONCRT MNL-119, ACI SP66 and CRSI 
DA4.  Take and include field verified 
dimensions, details of form fabrication, 
profiles, joints, reinforcing steel, clips, 
anchors, inserts, reglets, lifting devices, 
openings, electrical and structural 
embedded items, connection to other work 
and placement, and erection sequence.  
Shop drawings shall be prepared, sealed 
and signed by a Professional Engineer. 
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2. Prior to installation of units, submit schedule 
indicating sequence of installation, joints, 
support and bracing systems, and 
anchoring system. 

3. Design Calculations:  Submit complete 
calculations for the design of precast units 
and precast connections 60 days prior to 
start of precast fabrication.  Do not proceed 
with fabrication of units until notified in 
writing that the Contracting Officer has 
completed review of calculations and 
approved the submittal. 

4. Design mix:  Submit concrete mix to comply 
with product requirement of this section:  
Part 2 - PRODUCTS. 

B. Product Data:  Submit manufacturer’s product 
data and specifications, with application and 
installation instructions for manufactured materials 
and products.  Include concrete mix reports, 
material certificates and laboratory test reports as 
specified in Section 03300, "Cast-In-Place 
Concrete". 

C. Samples: 

1. Panels representing color, texture and 
general finish of test units and production 
panels, each 12 inches square by 1-1/2 
inches thick:  Submit two samples prior to 
fabrication. 

2. Gasket and flashing materials proposed for 
use:  Submit two, each 12 inches long. 

D. Job Mock-Up:  After acceptance of material 
samples, construct full-size sample of each 
required architectural precast concrete unit for 
Contracting Officer’s inspection at production 
plant or on site prior to start of installation work.  
Include representative items encountered in work, 
per Contracting Officer’s directive.  Cast, finish, 
cure, and erect job mock-up panel in same 
manner as will be employed in work.  Acceptable 
full-size samples may be incorporated in job 
installation. 

1.4 QUALITY ASSURANCE 

A. Qualifications: 

1. Fabricator Qualifications:  Firms which have 
a minimum of 5 years successful experience 
in the fabrication of Architectural Precast 
Concrete units, similar to units required for 
this project, will be acceptable.  Fabricator 
must have sufficient production capacity to 
produce, transport, and deliver required 
units without causing delay in the work. 

2. Qualifications of Erector:  Firms which have 
a minimum of 2 years successful experience 
in the erection of Architectural Precast 
Concrete units, similar to units required for 
this project, will be acceptable. 

B. Certifications: 

1. Fire-Resistance Rated Precast Units:  Where 
precast concrete units are shown or 
scheduled as requiring fire-resistance 
classification, provide units tested and listed 
by UL in "Fire Resistance Directory", or with 
each unit bearing UL label and marking. 

2. Certificate of Conformance:  Provide written 
certification that all material, shipped or 
used and shown on invoices for this project, 
including chemical test results for mills, 
meets the contract requirements. 

3. Concrete Testing:  Requirements for testing 
laboratories, and sampling and testing to 
demonstrate compliance with specified 
properties, are as specified in Section 03300, 
"Cast-In-Place Concrete", and Section 
01450, "Quality Control". 

4. Precast Unit Design:  The precast units have 
been proportioned to resist in-place service 
loading conditions only.  Using the services 
of a Professional Engineer, licensed in the 
State of Texas and experienced in providing 
engineering services that resulted in 
successful installation of precast concrete 
units similar in material, design and extent as 
required by this Project, analyze the units for 
stresses resulting from fabrication, handling, 
shipping, storage, erection, connection to 
the supporting structure and temperature 
changes, and select concrete strength, 
reinforcement, and lifting devices and 
procedures necessary to provide precast 
units conforming to requirements shown and 
specified.  Maintain general design concept 
shown without increasing or decreasing sizes 
of members or altering profiles and 
alignment shown. Provide complete design 
calculations and drawings prepared, sealed 
and signed by the Professional Engineer. 

5. Precast Connections:  Design Modifications 
to connection configurations shown may be 
made only as necessary to meet field 
conditions and to ensure proper fitting of 
the work, and only as acceptable to 
Contracting Officer.  Precast connections 
have been shown on the drawings indicate 
general types acceptable and locations of 
connections.  Using the services of a 
Professional Engineer, licensed in the State 
of Texas, analyze and design the 
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connections and anchorage for dead load, 
service load and temperature stresses.  
Where possible, provide mechanical 
fasteners to minimize field welding; where 
field welding is necessary, conform to the 
AWS D1.1/D1.1M qualification requirements. 
 Provide complete design calculations and 
drawings prepared, sealed and signed by 
the Professional Engineer. 

1.5 PRODUCT DELIVERY, STORAGE, AND HANDLING 

A. Store and handle basic materials in accordance 
with Section 03300, "Cast-In-Place Concrete". 

B. Avoid damaging surfaces, edges, and corners and 
creating of stresses within units. 

C. Keep units under cover and protected until 
installed. 

D. Lift and support units only at designated lifting or 
supporting points as shown on final shop drawings.  
Verify that sealers used to protect precast 
concrete units prior to erection are compatible 
with caulking and painting requirements. 

E. Deliver anchorage items, which are to be 
embedded in other construction before the start of 
such work.  Provide setting diagrams, templates, 
instructions and directions as required for 
installation. 

PART 2 - PRODUCTS 

2.1 CONCRETE 

A. In accordance with Section 03300, "Cast-In-Place 
Concrete", except as modified in this section. 

B. Mix Designs:  Establish mix designs to produce 
specified appearances and that have qualities as 
follows: 

1. f’c = 5000 psi; minimum; normal weight 
aggregates; coarse aggregates size to 
meet requirements of ACI 318/318R and 
specified appearance; air entrainment must 
be in accordance with ACI 318/318R. 

2. Portland Cement: 

a. ASTM C150, Type I, II or III. 

b. Use only one brand, type, and source 
of supply of cement throughout 
production, unless noted otherwise. 

c. Use white Portland cement with 
concrete pigment for concrete mix 

as necessary to match Contracting 
Officer approved sample. 

3. Aggregates: 

a. Sand to conform with ASTM C144 
passing through No. 16. sieve of 
washed and dried silica or other 
acceptable material with successful 
use in production. 

b. Aggregate used in precast concrete 
units shall conform to ASTM C33 and 
match in size (not to exceed 5/8 
inch), color, texture, and aggregate 
exposure to that used in the 
Contracting Officer approved 
sample. 

4. Water:  Drinkable, free from foreign 
materials in amounts harmful to concrete 
and embedded steel. 

5. Admixtures:  Conform to ASTM C260 for air 
entrainment, ASTM C494/C494M for 
chemical admixtures, or ASTM C618 for fly 
ash or natural pozzolan admixtures; at 
manufacturer’s option.  Do not use 
admixtures that contain more than 0.1 
percent chloride ions. 

6. Coloring Agent: 

a. Conform to ASTM C979; ultraviolet 
and alkali resistant; high-temperature 
stable; harmless to concrete set or 
strength. 

b. Match color to that of Contracting 
Officer’s control sample. 

c. The amount of coloring agent shall 
not exceed 10 percent of the 
cement weight. 

C. Batching and Mixing: 

1. In accordance with PCI/CONCRT MNL-117. 

2. Use ready-mix concrete in accordance with 
ASTM C94 unless otherwise approved in 
writing by the Contracting Officer. 

2.2 FORMWORK 

A. Materials and construction to conform with 
PCI/CONCRT MNL-117. 
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B. Unless otherwise approved in writing, use one of 
the following form facing materials. 

1. Fibrous-glass-reinforced plastic. 

2. Steel. 

C. Use forms which produce units without visible joint 
marks. 

D. Use form liners as required to produce patterns or 
textures shown and specified. 

2.3 REINFORCEMENT 

A. In accordance with Section 03200, "Concrete 
Reinforcement"; welded wire fabric ASTM 
A884/A884M, epoxy coated. 

B. Conform to requirements in Section 03365, 
"Prestressed Concrete", for prestressed concrete. 

2.4 BEARING PADS AND SHIMS 

A. Elastomeric Bearing Pads: 

1. Preformed resilient pads of specified uniform 
thickness (plus 15 percent) composed of a 
homogeneous blend of rubber elastomer 
and high-strength random synthetic fiber 
cords cured together to form a durable 
material with uniform behavior in all 
directions and suitable to support structural 
loads.  Provide pads with required 
dimensions for proper load transfer and of 
enough thickness to accommodate not less 
than 0.01 radians rotation of support 
member.  Increase pad plan dimensions 
when necessary in order to withstand 
anticipated loads without exceeding a 
compressive strain of 30 percent. 

2. Provide finished pads which have a Shore A 
Durometer hardness of 75 (plus 5), a shear 
modulus of 265 (plus 80) psi, an ultimate 
compressive strength of 8000 psi minimum, 
an initial tensile strength of 900 psi minimum 
and an initial tear strength of 400 lbs./inch 
minimum. 

B. Bearing Shims:  Multipolymer plastic; chemically 
inert, weatherproof, non-staining, 2500 psi minimum 
allowable bearing pressure; sized for dead and live 
loads prior to grouting. 

2.5 MISCELLANEOUS STEEL 

A. Anchors, Dowels, Shims, and Accessories Cast Into 
Precast Units:  Steel, ASTM A36/A36M, hot-dip 
galvanized, ASTM A153/A153M. 

B. Welded Headed Studs:  ASTM A108, Grade 1015 or 
1020 Cold finished carbon steel headed studs. 

2.6 JOINT CONNECTIONS 

A. Stainless Steel, ASTM A666, where subject to 
uncontrolled environment or weather. 

B. ASTM A36/A36M where connection is totally within 
an interior environment controlled for human 
comfort. 

C. Bolts:  Stainless steel, ASTM A193/A193M where 
connections are stainless steel and ASTM A307 bolts 
where ASTM A36/A36M steel is used. 

D. Plastic Washers:  Polytetrafluoroethylene (PTFE), 
1000 psi compressive strength; 2000 psi tensile 
strength; 329 deg. C plus 10 deg. C melting point. 

2.7 STRUCTURAL NON-SHRINK GROUT 

A. As specified in Section 03300, "Cast-In-Place 
Concrete". 

2.8 FLASHING REGLETS 

A. Stainless steel ASTM A167, Type 302, soft temper 
minimum 0.011 inch thick; open type having 
continuous groove not less than 1-1/8 inch deep 
by 3/16 inch wide opening and sloped upwards at 
45 degrees, unless otherwise shown.  Furnish with 
easily removable filler strip. 

2.9 FABRICATION 

A. Formwork: 

1. Accurately construct forms, mortar-tight, 
and of sufficient strength to withstand 
pressures due to concrete placing 
operations, temperature changes, and 
prestressed pretensioning and detensioning 
operations.  Maintain formwork to provide 
completed precast concrete units of 
shapes, lines and dimensions indicated, 
within specified fabrication tolerances. 

2. Unless forms for prestressed concrete units 
are stripped prior to detensioning, design 
forms so that stresses are not induced in 
precast units due to deformation of 
concrete under prestress or to movement 
during detensioning. 

B. Built-In Items:  Provide reglets, slots, holes, and other 
accessories in units to receive windows, dowels, 
reglets, waterstops, flashings, and other similar work 
as indicated.  Cast in structural inserts, bolts, and 
plates as shown.  Cast in electrical embeds 
specified and shown.  At all lifting and handling 



ARCHITECTURAL PRECAST CONCRETE 
 

 
DART - September 2004 03450 - 5 

embeds, provide hairpin reinforcing as required by 
analysis. 

C. Anchorages:  Provide loose steel plates, clip 
angles, seat angles, anchors, dowels, hangers, and 
other miscellaneous steel shapes not provided by 
other trades, necessary for securing precast units to 
supporting and adjacent members. 

D. Pretensioning:  Pretensioning of tendons for 
prestressed concrete may be accomplished either 
by single-strand tensioning method or 
multiple-strand tensioning method.  Comply with 
PCI/CONCRT MNL-116 requirements and Section 
03365, "Prestressed Concrete". 

E. Fabricate Units complying with manufacturing 
procedures and dimensional tolerances of 
PCI/CONCRT MNL-117.  Provide number and 
finished sizes of units shown and specified to match 
approved sample units.  Precast units that are 
warped, cracked, broken, spalled, stained, or 
otherwise defective will not be accepted. 

F. Surface Finishes:  Provide exposed surface finishes 
for precast units as shown or specified: 

1. Abrasive Blast Finish:  Use abrasive grit, 
equipment, application techniques and 
cleaning to expose aggregate and 
surrounding matrix surfaces, to match 
approved control samples designated as 
light, medium or heavy. 

2. Exposed Aggregate Brush Finish:  Use 
washing and brushing procedures to match 
approved control sample. 

3. Smooth Surface Finish:  Finish free of 
pockets, sand streaks, and honeycomb, 
with uniform color and texture to match 
approved control sample. 

4. Textured Surface Finish:  Finish imparted by 
form liners or inserts. Provide surfaces free of 
pockets, streaks and honeycomb, with 
uniform color and texture to match 
approved control sample. 

5. Formed or float finish for unexposed 
surfaces. 

G. Curing:  Do not apply liquid membrane curing 
compounds to surfaces which will be sealed or 
painted.  Follow specifications in ACI 308.1 and 
recommendations in PCI/CONCRT MNL-117. 

2.10 QUALITY CONTROL 

A. Fabricate precast units complying with 
manufacturing and testing procedures, quality 

control recommendations, and following 
dimensional tolerances, unless otherwise indicated. 

B. Accurately construct forms mortar-tight of rigid 
materials that will result in finished units conforming 
to profiles, lines, and dimensional tolerances 
indicated, within specified fabrication tolerances. 

C. Dimensional Tolerances of Finished Units:  Overall 
height and width measured at face adjacent to 
mold at time of casting: 

1. Length, width, and height of unit:  Plus or 
minus 1/16 inch. 

2. Angular deviation of plane of mold:  1/16 
inch total. 

3. Out of Square (difference in length of two 
diagonal measurements):  1/8 inch. 

4. Skin Thickness:  Plus 1/4 inch or minus 0. 

5. Architectural Facing Thickness, if required:  
Plus 1/16 inch or minus 0, plus domes. 

6. Tolerances of other dimensions not 
otherwise indicated:  Plus or minus 1/16 inch. 

D. Fabricate units straight, smooth, and true to size 
and shape, with exposed edges and corners 
precise and square unless otherwise indicated. 

E. Units that are warped, cracked, broken, spalled, 
stained, or otherwise defective will not be 
acceptable. 

F. Fabricate units and provide exposed surface 
finishes to match the Contracting Officer’s control 
sample. 

PART 3 - EXECUTION 

3.1 INSPECTION 

A. Examine the areas and conditions under which 
precast work is to be installed, and make provisions 
for the proper and timely completion of work.  Do 
not proceed with the work until unsatisfactory 
conditions have been corrected. 

3.2 DEFECTIVE AND DAMAGED CONCRETE UNITS 

A. Do not install units with surface imperfections such 
as air bubbles, joint lines, stains, uneven matrix 
plane, and uneven exposure of aggregate. 

B. Do not install units which are warped, cracked, 
broken, spalled, stained, or otherwise defective. 
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3.3 INSTALLATION 

A. General:  Deliver anchorage items which are to be 
embedded in other construction before start of 
such work.  Provide setting diagrams, templates, 
instructions, and directions as required for 
installation. 

1. Do not install precast units until concrete has 
attained its design compressive strength. 

2. Install precast concrete members plumb, 
level, and in alignment within PCI/CONCRT 
MNL-117 standard tolerances. Provide 
temporary supports and bracing as required 
to maintain position, stability, and alignment 
until members are permanently connected. 
 Maintain horizontal and vertical joint 
alignment and uniform joint width as 
erection progresses. 

3. Install precast concrete units so that the 
joints between units meet the following: 

a. Face width of joints:  plus or minus 
1/16 inch. 

b. Joint taper:  1/16 inch maximum. 

c. Jog in alignment of finished surfaces: 
 1/16 inch maximum. 

d. Variation from level:  run plus or minus 
1/4 inch in any 20 feet. 

e. Variation from plumb:  plus or minus 
3/8 inch in 20 feet. 

B. Accessories:  Install clips, hangers, and other 
accessories required for erection of precast units to 
supporting members and back-up materials. 

C. Connections: 

1. Anchor units in final position by bolting, 
welding, grouting, or as otherwise indicated. 
 Remove temporary shims, wedges, and 
spacers as soon as possible after anchoring 
is completed. 

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

b. At welded connections, apply rust-
inhibitive coating on damaged 
areas, same as shop-applied 
material.  Use galvanizing repair 
coating on damaged galvanized 
surfaces. 

c. All welds shall be of sound 
construction; free from porosity slag 
inclusions, undercutting and other 
defects shall be of clean and regular 
appearance. 

2. After precast concrete units are in place, 
remove all temporary lifting and handling 
devices cast into the concrete unless 
protectively treated and acceptable to the 
Contracting Officer.  Do not torch cut 
connected anchors and clips.  Patch holes 
with cement and sand mortar which will 
blend with the finished surface in texture 
and color. 

D. Cleaning:  Clean exposed facings to remove dirt 
and stains which may be on units after erection 
and completion of joint treatments.  Wash and 
rinse in accordance with precast manufacturer’s 
recommendations.  Protect other work from 
damage due to cleaning operations.  Do not use 
cleaning materials or processes which could 
change the character of exposed concrete 
finishes or joint sealants. 

3.4 PERFORMANCE REQUIREMENTS 

A. Conduct inspections and make repairs or replace 
unsatisfactory precast units as required. 

1. Develop procedures and techniques for 
repair and corrective work to precast 
concrete units during the early steps of 
production. 

2. Modify concrete proportions and blends of 
cement or ratio of aggregate to cement to 
provide an appearance of repair area that 
matches the remaining surfaces of the 
precast concrete units.  Do not implement 
repair methods until approved by the 
Contracting Officer. 

3. Limitations as to amount of repairs which will 
be permitted is subject to acceptance of 
Contracting Officer. 

4. Make repairs to match texture and color of 
adjacent finished surfaces to the satisfaction 
of the Contracting Officer. 

5. Cure and finish repair area in accordance 
with approved procedures. 

B. In-place Precast units may be rejected for any one 
of the following: 

1. Do not match job mock-up. 

2. Exceeding specified installation tolerances. 
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3. Damaged during construction operations. 

4. Exposed-to-view surfaces which develop 
surface finish deficiencies. 

5. Other defects as listed in PCI/CONCRT MNL-
117. 

PART 4 - MEASUREMENT AND PAYMENT 

4.1 GENERAL 

A. Architectural Precast Concrete described in this 
section will be paid for on a lump sum basis 
wherein no measurement will be made. 

END OF SECTION 03450 


