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NOTE: This gui de specification covers the

requi renents for precast concrete wall panels with
nor mal - wei ght aggregate portland cenment concrete,
conventional reinforcing, and snooth surface or
exposed aggregate facing.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Citeria Change Request (CCR)

Thi s gui de specification includes tailoring options
for LANTNAVFACENCOM Sel ection or deselection of a

tailoring option will include or exclude that option
in the section, but editing the resulting section to
fit the project is still required.
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NOTE: The panels specified are intended for
attachnent of the building fram ng system at each
floor elevation and at the roof elevation. The
panel s may be provided with built-in anchorage
devices for the attachnent of thernmal insulation

bl ankets to the interior face of the wall panels and
for the attachnent of netal flashing after the wall
panel s have been install ed.
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Note: Drawi ngs should include a conpl ete design
i ndi cating the character of the work to be perforned
and the follow ng:

1. Location and details of wall panels, show ng al
di mensi ons, and size and type of reinforcenent.

2. Details of joints between wall panel units,
showi ng seal ant or gasket shape, dinensions, and
| ocati on.

3. Details showing both the location and type of
anchorage devices of the panels to the building
fram ng systemand the connection of other nmaterials
(reglets, insulation nailers, etc.) to the panels.
Indicate gravity loads, live |oads, dynanic |oads,
and stresses inherent in the structure for the

manuf acturer to provi de enbedded panel anchorage.

4. Locations where flashing reglets are required.

5. Locations of inserts (wedge type, slotted type,
etc.) cast into the concrete panels.

6. Location of each type of surface finish, with
details of transitions between different types of
surface finishes.
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PART 1

GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to autonmatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the

ext ent

r ef er enced.

The publications are referred to within the text by the

basi ¢ designation only.
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ACl | NTERNATI ONAL (ACl)

ACl 117 (2006) Standard Specifications for
Tol erances for Concrete Construction and
Material s

ACl 211.1 (1991; R 2009) Standard Practice for

Sel ecting Proportions for Normal,
Heavywei ght, and Mass Concrete

ACl 211.2 (1998; R 2004) Standard Practice for
Sel ecting Proportions for Structural
Li ght wei ght Concrete

ACl 214R (2002) Recommended Practice for Eval uation
of Strength Test Results of Concrete

ACl 301 (2005; Errata 2008) Specifications for
Structural Concrete

ACl 304R (2000) Guide for Measuring, M xing,
Transporting, and Placing Concrete

ACl 305.1 (2006) Specification for Hot Wat her
Concreting

ACl 305R (1999; Errata 2006) Hot Weat her Concreting

ACl 306.1 (1990; R 2002) Standard Specification for

Col d Weat her Concreting

ACl 318/ 318R (2008; Errata 2008) Buil di ng Code
Requirements for Structural Concrete and
Coment ary

ACl 318M (2008; Errata 2008) Metric Building Code
Requi rements for Structural Concrete and
Comment ary

ACl SP-205 (2001) Finite El enent Anal ysis of
Rei nforced Concrete Structures

ACl SP-66 (2004) ACI Detailing Manual
AMERI CAN SCCI ETY OF ClVIL ENG NEERS ( ASCE)

ASCE 7-05 (2006; Errata 2007) M ni num Desi gn Loads
for Buildings and Qther Structures

AVERI CAN VEELDI NG SOCI ETY ( AWS)

AWS D1.1/D1. 1M (2008; Errata 2009) Structural Wl ding
Code - Steel
AWS D1. 4/ D1. 4M (2005; Errata 2005) Structural Welding

Code - Reinforcing Steel
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AWPA C1

AWPA C2

ASME Bl

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

AMERI CAN WOOD PROTECTI ON ASSCOCI ATI ON ( AWPA)

(2003) Al Tinber Products - Preservative
Treatment by Pressure Processes

(2003) Lumnber, Tinmber, Bridge Ties and
Mne Ties - Preservative Treatnent by
Pressure Processes

ASME | NTERNATI ONAL ( ASME)

8.21.1

(1999; R 2005) Lock Washers (lnch Series)

ASTM | NTERNATI ONAL ( ASTM

153/ A 153M

167

185/ A 185M

27/ A 27M

283/ A 283M

36/ A 36M

416/ A 416M

449

47/ A 47TM

496/ A 496M

497/ A 497M

563

(2009) Standard Specification for Znc
Coating (Hot-Dip) on Iron and Steel
Har dwar e

(1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting

Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(2007) Standard Specification for Steel
Wel ded Wre Reinforcenent, Plain, for
Concrete

(2008) Standard Specification for Steel
Castings, Carbon, for General Application

(2003; R 2007) Standard Specification for
Low and Internediate Tensile Strength
Carbon Steel Plates

(2008) Standard Specification for Carbon
Structural Steel

(2006) Standard Specification for Steel
Strand, Uncoated Seven-Wre for
Prestressed Concrete

(2007b) Specification for Hex Cap Screws,
Bolts, and Studs, Steel, Heat Treated,
120/ 105/ 90 ksi M ni mum Tensile Strength,
General Use

(1999; R 2004) Standard Specification for
St eel Sheet, Al um num Coated, by the
Hot-Di p Process

(2007) Standard Specification for Steel
Wre, Deforned, for Concrete Reinforcenent

(2007) Standard Specification for Steel

Wel ded Wre Reinforcenent, Deforned, for
Concrete

(2007a) Standard Specification for Carbon
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

563M

615/ A 615M

653/ A 653M

706/ A 706M

966/ A 966M

370

1088

109/ C 109M

114

115

117

123

125

127

128

131

and Alloy Steel Nuts

(2007) Standard Specification for Carbon
and Alloy Steel Nuts (Metric)

(2009) Standard Specification for Deforned
and Pl ain Carbon-Steel Bars for Concrete
Rei nf or cenent

(2009) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron Al oy-Coated (Gl vanneal ed) by
the Hot-Di p Process

(2009) Standard Specification for
Low Al |l oy Steel Deforned and Plain Bars
for Concrete Reinforcenent

(2008) Standard Test Method for Magnetic
Particle Examination of Steel Forgings
Using Alternating Current

(2009) Standard Specification for Copper
Sheet and Strip for Building Construction

(2009) Standard Specification for Thin
Veneer Brick Units Made From Clay or Shale

(2008) Standard Test Method for
Conpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-m) Cube
Speci mens)

(2009) Standard Test Methods for Chem cal
Anal ysi s of Hydraulic Cenent

(1996a; R 2003) Standard Test Method for
Fi neness of Portland Cenent by the
Tur bi di et er

(2004) Standard Test Method for Materials
Fi ner than 75-um (No. 200) Sieve in
M neral Aggregates by Washi ng

(2004) Standard Test Method for
Li ght wei ght Particles in Aggregate

(2007) Standard Terninology Relating to
Concrete and Concrete Aggregates

(2007) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absorption of Coarse Aggregate

(2007a) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absor ption of Fine Aggregate

(2006) St andard Test Method for Resistance

SECTION 03 45 00 Page 9



ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

136

138/ C 138M

142

143/ C 143M

150

151/ C 151M

172

183

185

186

191

192/ C 192M

204

231

232/ C 232M

233

260

to Degradation of Snall-Size Coarse
Aggregate by Abrasion and I npact in the
Los Angel es Machi ne

(2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

(2009) Standard Test Method for Density
("Unit Weight"), Yield, and Air Content
(Gravinetric) of Concrete

(1997; R 2004) Standard Test Method for
Cay Lunps and Friable Particles in
Aggr egat es

(2008) Standard Test Method for Slunp of
Hydraul i c- Cenent Concrete

(2007) Standard Specification for Portland
Cenent

(2009) Standard Test Method for Autoclave
Expansi on of Hydraulic Cenent

(2008) Standard Practice for Sanpling
Freshly M xed Concrete

(2008) Standard Practice for Sanpling and
the Amount of Testing of Hydraulic Cenent

(2008) Standard Test Method for Air
Content of Hydraulic Cenent Mortar

(2005) Standard Test Method for Heat of
Hydrati on of Hydraulic Cenent

(2008) Standard Test Method for Tinme of
Setting Hydraulic Cenent by Vicat Needle

(2007) Standard Practice for Mking and
Curing Concrete Test Specinens in the
Labor at ory

(2007) Standard Test Method for Fineness
of Hydraulic Cenment by Air Perneability
Appar at us

(2009) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2009) Standard Test Methods for Bl eeding
of Concrete

(2007) Standard Test Method for
Ai r-Entraining Adm xtures for Concrete

(2006) Standard Specification for
Ai r-Entraining Adm xtures for Concrete

SECTI ON 03 45 00 Page 10



ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

266

289

29/ C 29M

31/ C 31M

33/ C 33M

39/ C 39M

40

403/ C 403M

42/ C 42M

451

494/ C 494M

535

566

595

618

70

(2008) Standard Test Method for Tinme of
Setting of Hydraulic-Cenment Paste by
Gl nore Needles

(2007) Standard Test Method for Potential
Al kali-Silica Reactivity of Aggregates
(Chemi cal Met hod)

(2007) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggregat e

(2009) Standard Practice for Mking and
Curing Concrete Test Specinmens in the Field

(2008) Standard Specification for Concrete
Aggr egat es

(2005e1e2) Standard Test Method for
Conpressive Strength of Cylindrical
Concrete Speci nens

(2004) Standard Test Method for Organic
Impurities in Fine Aggregates for Concrete

(2008) Standard Test Method for Tinme of
Setting of Concrete M xtures by
Penetration Resistance

(2004) Standard Test Method for btaining
and Testing Drilled Cores and Sawed Beans
of Concrete

(2008) Standard Test Method for Early
Stiffening of Hydraulic Cenent (Paste
Met hod)

(2008a) Standard Specification for
Chemi cal Admi xtures for Concrete

(2003el1) Standard Test Method for

Resi stance to Degradati on of Large-Size
Coarse Aggregate by Abrasion and Inpact in
the Los Angel es Machi ne

(1997; R 2004) Standard Test Method for
Total Evaporabl e Misture Content of
Aggregate by Drying

(2008a) Standard Specification for Bl ended
Hydraul ic Cenents

(2008a) Standard Specification for Coal
Fly Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

(2006) Standard Test Method for Surface
Moi sture in Fine Aggregate
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1.

ASTM C 78

ASTM C 88

ASTM C 94/ C 94M

ASTM C 989

ASTM D 1056

ASTM D 1149

ASTM D 3744

ASTM D 635

ASTM D 746

ASTM D 75/ D 75M

(2008) Standard Test Method for Fl exural
Strength of Concrete (Using Sinple Beam
wi t h Third-Poi nt Loadi ng)

(2005) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sul fate or
Magnesi um Sul fat e

(2009) Standard Specification for
Ready- M xed Concrete

(2009) Standard Specification for G ound
Granul ated Bl ast-Furnace Slag for Use in
Concrete and Mortars

(2007) Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

(2007) Standard Test Method for Rubber
Deterioration - Surface Ozone Cracking in
a Chanber

(2003) Standard Test Method for Aggregate
Durability I ndex

(2006) Standard Test Method for Rate of
Burni ng and/or Extent and Tinme of Burning
of Sel f-Supporting Plastics in a

Hori zontal Position

(2007) Standard Test Method for
Brittl eness Tenperature of Plastics and
El ast oners by | npact

(2009) Standard Practice for Sanpling
Aggr egat es

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PCI M\L-116

PCI M\L-117

PCl M\L-122

2 SUBM TTALS

(1999) Manual for Quality Control for
Pl ants and Production of Structural
Precast Concrete Products

(1996) Quality Control for Plants and
Production of Architectural Precast
Concrete Products

(1989) Architectural Precast Concrete

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE:

Revi ew submittal description (SD) definitions

in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

SECTION 03 45 00 Page 12



A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. Wen used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Government.] Submt the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Precast concrete wall panel[; C[; G [____ 11

[ Submit formawork shop drawi ngs and panel el evations detailing the
| ocation of enbedded brick work.]

[1. Panel Sizes]

[2. Joint Locations]

[3. Joint Wdths]

[4. Brick Coursing]

[5. Brick Coursing Alignnent Across Panel Joints]
[6. Reveal and Fal se-joint Locations and Di nensi ons]

[ Architect/Engi neer review of shop drawings is for general
conformance wi th design concept and project requirenents only, and
does not inply approval or any variance fromthe Contract
Docunent s. ]

SD- 03 Product Data
Cast-in enbedded itens and connectors[; C][; G |

Connection devices[; C[; G |

SECTION 03 45 00 Page 13



[1. Brick Color chips representing color and size of each brick

type to be used.]

[2. FormLiner Sanples representing all brick inlay formliners

which will be used.]

[3. Bond breaker sanple on brick chip representing bond breaker

which will be used.]

[4. Printed product data and installation instructions for brick
inlay formliner system and brick.]

SD- 04 Sanpl es
Concrete wall panel surface finishing[; C[; G [
SD- 05 Design Data
Precast concrete wall panel design calculations[; C[; G [___ 11
Contractor-furnished mx design[; Cl[; G |

Concrete m x design for repair of surface defects[; C|[; G |

]

Precast concrete wall panel connection and enbednent design
calculations[; C[; G [

SD-06 Test Reports
Strength tests[; Q[; G [_____ 1]

Submit commrercial testing results in accordance with PCl M\L-117
and as required in paragraph entitled "Sanpling and Testing."

SD- 08 Manufacturer's Instructions
Installati on of precast concrete wall panel[; Cl[; G |
Cleaning of wall panel[; CGI[; G [___ 11

I ncl ude precast concrete wall panel manufacturer's witten
recomendations for installation and cl eani ng.

SD-11 Cl oseout Submittals
Concrete batch ticket information[; C[; G [___ 11
Manufacturer's Qualifications
Cal cul ati ons
M x Desi gn
Precast Concrete Manufacturer
Wl | - panel Installer
Concrete

Exposed-t o- Vi ew Concrete

SECTI ON 03 45 00 Page 14



1

1

1

Backi ng Concrete

Sl unp

Ai r Cont ent

Conpressive Strength

Mock- Up

Pre-Installation Meeting

Tol er ances

Portl and Cenent

Exposed-t o- Vi ew Fi ni shed Surfaces

Air-Entrai ned Adm xtures

Fi ni sh Aggregate

Gasket

M scel | aneous Architectural Precast Concrete Systens

Thin Brick Veneer

Erection
3 MODI FI CATI ON OF REFERENCES
In the referenced ACI and PCl publications, consider the advisory
provisions to be mandatory. Interpret reference to the "Building

Oficial," the "Structural Engineer," and the "Architect/Engi neer" to nean
the Contracting O ficer.

.4 GENERAL REQUI REMENTS

Precast concrete units nust be designed and fabricated by an experienced
and acceptabl e precast concrete nmanufacturer certified under the PCl Pl ant
Certification Program The manufacturer needs to have been regularly and
continuously engaged in the manufacture of precast concrete work sinmilar to
that indicated on the drawings for at |least 3 years. The Contractor nust
submit a statenent detailing the Manufacturer's Qualifications as specified
in the Subnmittal s paragraph. Coordinate precast work with the work of

ot her trades.

5 DESI GN

5.1 St andards and Loads

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: Design loads will be shown on the draw ngs.
Criteria for design | oads are contained i n ASCE SE
7-05 and EI 01S010. The differential tenperature of
89 degrees C (160 degrees F) is based on extrene

val ues of 40 degrees C (40 degrees F) below zero to
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49 degrees C (120 degrees F) above zero; it should
be used for conputing volune changes due to
tenperature variations. Oher values, greater or
smal | er, should be used instead whenever justified
by climatic conditions at the jobsite. For in-house
design delete all references to design by others.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

Precast unit design nust conformto ASCE 7-05, ACI 318NACI 318/ 318R and

PCI MNL-122. Indicate design |loads for precast concrete on the draw ngs.

A differential tenperature of [89] [ ] degrees C [192] | ] degrees F
between interior and exterior faces of the units, nust be considered in the
design. Stresses due to restrained vol ume change caused by shrinkage and
tenmperature differential, handling, transportation and erection nust be
accounted for in the design.

.5.2 Connecti ons

Connection of units to other nmenbers, or to other units nust be of the type
and configuration indicated. The design and sizing of connections for al
design |l oads will be conpleted by the Contractor.

.5.3 Concrete Strength

Precast concrete units nust have a 28-day conpressive strength of 34 MPa
5000 psi .

.5.4 Concrete Proportion

Base the sel ection of proportions for concrete on the nethodol ogy presented
in ACI 211.1 for normal weight concrete and ACI 211.2 for |ightweight
concrete. Devel op the concrete proportion using the same type and brand of
cement, the sane type and gradati on of aggregates, and the sane type and
brand of adm xture that will be used in the manufacture of precast concrete
units for the project. Do not use calciumchloride in precast concrete and
adm xtures containing chloride ions, nitrates, or other substances that are
corrosive will not be used in prestressed concrete.

.5.5 Cal cul ati ons

Cal cul ati ons for design of nmenbers and connections not shown nust be made
by a professional engineer experienced in the design of precast
architectural concrete. Calculation will include the analysis of nenber
for lifting stresses and the sizing of the lifting inserts.

.5.6 M x Desi gn

The Contractor nust submit the mx design fornmula giving the naxi mum

noni nal coarse aggregate size, the proportions of all ingredients and the
type and amount of any admi xtures that will be used in the manufacture of
each strength and type of concrete, prior to comenci ng operations. Submt
certified copies of |aboratory test reports, including mll tests and all
other test data, for portland cenent, blended cenent, pozzol an, ground
granul ated bl ast furnace slag, silica fune, and aggregates. The statenent
nmust be acconpani ed by test results froman approved testing |aboratory,
certifying that the proportions selected will produce concrete of the
properties required. Make no substitutions w thout additional tests to
verify that the concrete properties are satisfactory.
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6 DELI VERY, STORAGE, AND HANDLI NG

Del i ver packaged materials, except for wall panels, to the project site in
the original, unbroken packages or containers, each bearing a |label clearly
i dentifying manufacturer's nane, brand nane, wei ght or volune, and other
pertinent information. Store packaged materials, and nmaterials in
containers, in a weathertight and dry place until ready for use.

Store products in manufacturer's unopened packaging in dry storage area,
wi th anbi ent tenperature between -1 degree C 30 degrees F and 41 degrees C
120 degrees F, until installation.

7 STORAGE AND | NSPECTI ON AT MANUFACTURER S PLANT

Protect precast units temporarily stored at the manufacturer's plant from
damage in accordance with [PCI M\L-116] [and] [PC WMNL-117 and PCl MNL-122
]. Immediately prior to shipnent to the jobsite, all precast concrete
units rmust be inspected for quality to insure all precast units conformto
the requirenents specified. Inspection for quality will include, but wll
not be limted to, the followi ng elenents: color, texture, dinensiona

tol erances, chipping, cracking, staining, warping and honeyconbi ng.

Repl ace or repair all defective precast concrete units as approved.

. 8 PLANT | NSPECTI ON

[At the option of the Contracting O ficer, precast units nmay be inspected.]
[ Precast units nust be inspected by the QC representative prior to being
transported to the job site.] The Contractor is to give notice 14 days
prior to the tine the units will be available for plant inspection. Neither
the exercise nor waiver of inspection at the plant will affect the
Government's right to enforce contractual provisions after units are
transported or erected.

8.1 PCl Quality Certifications

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: For normal routine projects, use the first
par agraph. For conplex or |arge precast/prestressed
projects, use the second paragraph. Note that use
of the second paragraph may limt conpetition

Verify the availability of certified PCl precasters
in the bidding area. Do not use for
LANTNAVFACENGCOM

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

[1.8.1.1 Product Quality Control

PCI MNL-116 for PCl enrolled plants. Were panels are nanufactured by
specialist in plants not currently enrolled in the PCI "Quality Contro
Program " provide a product quality control systemin accordance with

PCI MNL-116 and perform concrete and aggregate quality control testing
usi ng an approved, independent commercial testing |laboratory. Submt test
results to the Contracting O ficer.

][1.8.1.2 Product Quality Control

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Category Cl: MIld steel reinforced precast
concrete elenent. Category C2: Prestress hol | ow
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core and repetitive products. Category C3:
Prestressed Straight Strand Structural Menbers.
Category C4: Prestressed Draped Strand Structura
Menber s.

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

Plants nust be certified by the PCl Plant Certification Program  for
Category [Al] [A2] work, or Architectural Precast Association (APA)
certification.

11.9 QUALI FI CATI ONS FOR PRECAST CONCRETE MANUFACTURER

1

1

Panel s are to be manufactured by an organi zati on experienced in the
manuf acture of precast concrete panels.

Submt a letter of reference for the manufacturer giving the qualifications
of personnel, location of plant, concrete batching facilities,

manuf acturing equi pnent and facilities, list of projects simlar to
specified work, and other information as may be required by the Contracting
Oficer.

.10 QUALI FI CATI ONS FOR WALL- PANEL | NSTALLER

Panel s nmust be installed by an organi zati on experienced in the installation
of precast wall panels.

Submit a letter of reference for the installer giving the qualifications of
personnel, handling and erection equipnent, lists of projects simlar to
specified work, and other information as may be required by the Contracting
Oficer.

11 CONCRETE SAMPLI NG AND TESTI NG

.11.1 Test for Concrete Materials

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: Delete the followi ng where required by the

proj ect .
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Sanpl e and test concrete nmaterials proposed for use in the work as follows:

MATERI ALS REQUI RENVENT TEST METHOD NUMBER OF TESTS
Aggr egat e Sanpling sieve ASTM D 75/ D 75N One for each
anal ysi s, cal- ASTM C 136 mat eri a
cul ating fine- source and
ness nodul us ASTM C 125 gradi ng size
Amount  of ASTM C 117

mat eri al pass-
ing 75 m crometer

si eve

Amount of ASTM C 142
friable

particles

Amount of ASTM C 40
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MATERI ALS

REQUI REVENT

Port | and
cenment

Ar-en-
training
adm xture

organi c

i mpurities
Anount of coa
and lignite

Magnesi um sul -
fate soundness
t est

Aggr egat e dura-

bility

Specific grav-
ity of fine
aggr egat e

Specific gravity

of coarse
aggr egat es

Resi stance to
abr asi on of
smal | size
coar se

aggr egat e

Pot ent i al

reactivity to
al kal i s

Sanpl i ng

Chemi cal
anal ysi s

Fi neness

Aut ocl ave ex-
pansi on tine
of setting

Air Content of
nort ar

Conpr essi ve
strength

Heat of
hydrati on

Fal se set

Materials for
t est

TEST METHOD NUVMBER OF TESTS

ASTM C

ASTM C

ASTM D

ASTM C

ASTM C

ASTM C
ASTM C

ASTM C

ASTM C
ASTM C
ASTM C
ASTM C
ASTM C
ASTM C
ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

123

88

3744

128

127

131 or
535

289

183 One for each
mat eri al source,
114 type, and col or

115 or

204

151/ C 151M
191 or

266

185

109/ C 109M

186

451

233 One set of

tests for
each type
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MATERI ALS REQUI REMVENT

using air-

entrai ned

concrete Nurmber of

nmade of the specinens

pr oposed

concrete

material s Bl eedi ng
Time of setting
Conpr essi ve
strength test
speci men
Conpr essi ve
strength test
at 3, 7, and
28 cal endar days

MATERI ALS REQUI REMENT

Aggr egat e Sanpling sieve

anal ysi s, cal -
cul ating fine-
ness nodul us

Anount  of

mat eri al pass-
ing No. 200

si eve

Amount of
friable
particles

Amount of
organi c
i mpurities

Anpunt of coa
and lignite

Magnesi um sul -
fate soundness
t est

Aggr egat e dur a-
bility

Specific grav-
ity of fine
aggr egat e

Specific gravity
of coarse

TEST METHOD NUVMBER OF TESTS
and col or of

portl and
ASTM C 233, cenent pro-
Table 1 posed for
use

ASTM C 232/ C 232M

ASTM C 403/ C 403M
and
ASTM C 233

ASTM C 192/ C 192M
and
ASTM C 233

ASTM C 39/ C 39M

and
ASTM C 233

TEST METHOD NUMBER OF TESTS

ASTM D 75/ D 75N One for each
ASTM C 136 mat eri al

source and
ASTM C 125 gradi ng size

ASTM C 117

ASTM C 142

ASTM C 40

ASTM C 123

ASTM C 88

ASTM D 3744

ASTM C 128

ASTM C 127
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MATERI ALS

REQUI REVENT

Portl and
cenent

Air-en-
training
adm xture
using air-
ent r ai ned
concrete
made of the
pr oposed
concrete
materi al s

aggr egat es

Resi stance to
abr asi on of
smal | size
coar se

aggr egat e

Pot ent i al

reactivity to
al kal i s

Sanpl i ng

Chemi cal
anal ysi s

Fi neness

Aut ocl ave ex-
pansi on tine
of setting

Air Content of
nortar

Conpr essi ve
strength

Heat of
hydrati on

Fal se set

Materials for
t est

Nurber of
speci mens

Bl eedi ng

Time of setting

Conpr essi ve
strength test
speci men

Conpr essi ve
strength test
at 3, 7, and

TEST METHOD NUMBER OF TESTS

ASTM C 131 or

ASTM C 535

ASTM C 289

ASTM C 183 One for each
mat eri al source,

ASTM C 114 type, and col or

ASTM C 115 or

ASTM C 204

ASTM C 151/ C 151M

ASTM C 191 or

ASTM C 266

ASTM C 185

ASTM C 109/ C 109M

ASTM C 186

ASTM C 451

ASTM C 233 One set of
tests for
each type
and col or of
portl and

ASTM C 233, cenment pro-

Table 1 posed for
use

ASTM C 232/ C 232M

ASTM C 403/ C 403M
and
ASTM C 233

ASTM C 192/ C 192M
and
ASTM C 233

ASTM C 39/ C 39M
and
ASTM C 233
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EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

is arelative neasure

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

Subm t
wor K.

Contractor,
testing service,

MATERI ALS

REQUI REVENT

TEST METHOD

NUMBER OF TESTS

28 cal endar days

NOTE:

Wat er absorption test

of the ability of different concretes to resist dirt

adhesi on,

staining fromsoft aggregates,

or ot her

phenonena that may lead to non-uniformty and

unsi ghtli ness.

NUVBER OF TESTS

Three 100 by

200 mllinmeter
cylinders or 100
mllimeter cube
concrete speci nens
for each type of

m xture required

NUMBER OF TESTS

MATERI ALS REQUI REVENT TEST METHOD
Concrete Wat er As

made of the absorption speci fied
pr oposed

concrete

material s

MATERI ALS REQUI REMENT TEST METHOD
Concrete Wat er As

made of the absorption speci fied
pr oposed

concrete

material s

reports for each materia
Reports nust contain the project nanme and nunber
nane of precast wall
source of concrete aggregates,

and val ues specified.

.11.2

Concrete design mx for concrete,
m xture and Backi ng Concrete nmi xture,

foll ows:

Concrete Design M xes

REQUI REVENT

Specific gravity and
absorption of fine
aggr egat e

Specific gravity and
absorption of coarse
aggregate

Moi sture content of
both fine and coarse
aggregat e

Dry-rodded unit

Three 4- by
8-inch cylinders
or 4-inch

cube concrete
speci nens for
each type of

nm xture required

sampled and tested prior to the start of

panel

TEST METHOD

ASTM C 128

ASTM C 127

ASTM C 70
and
ASTM C 566

ASTM C 29/ C 29M
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manuf act ur er,

dat e, nane of
name of concrete

generic nanme of aggregate,

i ncl udi ng Exposed-to-View Concrete facing
nust be deternmined and tested as

NUMBER OF TESTS

As required for the
concrete aggregates



REQUI REMENT TEST METHOD NUMBER OF TESTS
wei ght of coarse

aggregate

Trial mxes using at AC 211.1 As required to de-

| east three different term ne the concrete
wat er/ cenent rati os, m x having the prop-
m ni mum al | owabl e erties specified

cenent content, and
maxi mum al | owabl e
slunp; all with air-
ent r ai nnent

Maki ng and curi ng ASTM C 192/ C 192V  Two sets of three
concrete speci nens speci nens for each
in the | aboratory design m x
Sanpling fresh ASTM C 192/ C 192N  One for each set of
concrete in the design m x
| abor at ory speci mens
Sl unp ASTM C 143/ C 143M
ACl 211.1
Air Content ASTM C 231
Yield ASTM C 138/ C 138M
Conpressive Strength ASTM C 39/ C 39NV Thr ee speci nens
tested at 7 cal endar
days and

t hree speci nens
tested at 28 cal endar
days

Fromthe results of the tests, plot a curve for each concrete m xture,
showi ng the rel ati onshi ps between water/cenent ratios and conpressive
strengths. Maxi mum perm ssible water/cenent ratio nmust be that val ue not
exceedi ng the maxi num water/cenent ratio specified, indicated by the curve
to produce a design mninumlaboratory conpressive strength at 28 cal endar
days not |ess than that specified.

Submit report of the design nmix for both exposed-to-view facing m xture and
backing m xture for approval at |east 15 cal endar days prior to start of
fabricating panels. Report is to contain the project nanme and nunber,

date, name of Contractor, name of precast concrete wall panel manufacturer,
nane of concrete testing service, use of concrete mxture (facing or

backi ng), source of concrete aggregates for each nixture, manufacturer and
brand name of manufactured materials, the exact proportions of each
concrete mx, the concrete properties specified, and the test results for
each requirement specified for the concrete design m xes.

.11.3 Quality Control Testing During Panel Fabrication

Sanpl e and test concrete for quality control during fabrication as foll ows:
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REQUI REMENT TEST METHOD NUMBER OF TESTS

Sanpling fresh ASTM C 172 As required for
concrete except nodified each test

for slunp per

ASTM C 94/ C 94M

Sl unp test ASTM C 143/ C 143N One for each con-
crete |load at point
of discharge and one
for each set of com
pressive strength

tests
Air Content by ASTM C 231 One for each set of
pressure nethod conpressi ve

strength tests

Conpressi ve test ASTM C 31/ C 31N One set of six

speci mens speci mens for each
Conpressive Strength
t est

Conpressi on test specinens may be either standard 150 by 300 millineter 6-
by 12-inch cylinders or 100 nmillineter 4-inch cubes. Cubes may be nol ded
individually or cut fromslabs. Preparation and testing of cube speci nens
nust be as nearly consistent with the test methods specified as possible,

with the exception that the concrete will be placed in a single |ayer.

Curing of conpression test specinmens nmust be the sane as the curing method
used for the precast concrete wall panels until panels are stripped of

forms and then standard noist cure will continue.
REQUI REMENT TEST METHOD NUVMBER OF TESTS
Concrete Each tine a set of
tenperature conpressi on test
speci mens i s made
Conpr essi ve ASTM C 39/ C 39N One set of facing
strength tests m x and one set of

backi ng m x for

every ten panels or
fraction thereof

cast in any

one day; two speci-

mens in each set

tested at 7 cal endar
days; three specinens in
each set tested at

28 cal endar days,

and one specinen in each
set retained in

reserve for

testing if required

Submit test reports on the sane day that tests are nade.
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Test results that fail to neet the value for any concrete property
specified in "Quality of Concrete" nust be noted in the report.

Reports for Conpressive Strength tests need to contain the project nane and
nunber, date of concrete placenent, nanme of Contractor, name of precast
concrete wall panel manufacturer, nanme of concrete testing service, pane
identification letter and nunber, use of concrete mxture (facing or

backi ng), design conpressive strength at 28 cal endar days, concrete-m x
proportions and materials, and conpressive breaking strength and type of

br eak.

If 100 millinmeter 4-inch cubes are used for conpressive strength specinens,
average strength of the cubes at any test age nust be nultiplied by the
factor of 0.8 to arrive at an estimte of the correspondi ng 150 by 300
mllinmeter 6- by 12-inch cylinder strength. Report both of these values .

.12 QUALI TY ASSURANCE
.12.1 Wal | Panel Draw ngs

a. Wall panel dinensions, cross-section, and edge details; |ocation
size, and type of reinforcenent, including reinforcenment necessary
for safe handling and erection of panels. Conply with ACI SP-66

b. Layout, dinmensions, and identification of each panel
corresponding to installati on sequence.

c. Setting drawings, instructions, and directions for installation of
concrete inserts.

d. Location and details of anchorage devices and lifting devices
enbedded in panels, and connection details to building framng
system

.12.2 Desi gn Cal cul ati ons

Submit design cal cul ations prepared and seal ed by a regi stered professiona
engi neer denonstrating conpliance with indicated | oading conditions.

.12. 3 Connecti on and Enbednent Design Cal cul ati ons

Submit design cal cul ations prepared and seal ed by a professional engineer
denmonstrating conpliance with the indicating connection and enbednent
details.

.12.4 M x Desi gns

Si xty days mininumprior to concrete placenent, submt a mx design for
each strength and type of concrete. |Include a conplete Iist of materials
including type; brand; source and amount of cenent[, fly ash, pozzol an,
ground sl ag,] and adm xtures; and applicable reference specifications.

.12.5 Concrete Wall Panel Surface Finish Sample

Submit a concrete wall panel sanple 300 mm by 300 mm 12 inches by 12 inches
by approximately 40 mr 1 1/2 inches in thickness, to illustrate quality,
color, and texture of both exposed-to-view surface finish and finish of
panel surfaces that will be conceal ed by other construction. [Cbhtain
approval prior to subm ssion of sanple panels.]
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1.12.6 Requi red Records

ASTM C 94/ C 94N. Submt mandatory batch ticket information for each | oad
of ready-ni xed concrete.

1.12.7 Mock- Up

Apply specified products to determ ne acceptability of appearance and
optimum coverage rate required for application

1. Finish areas designated by Architect

2. Apply in accordance with manufacturer's instructions.

3. After materials have cured, water test surface to determ ne that
sufficient water repellent has been applied.

4. Do not proceed with remaining work until nobck-up is approved by
Architect.

[Job Mock Up Panel: Mnimumr 1.2 neters 4 feet by 1.2 neters 4 feet]

[1. Incorporate edge, reveal, and brick coursing detail as shown on
dr awi ngs. ]

[2. Utilize full range of brick sizes, variance of brick size, genera
color of brick and variance in color and texture of brick.]

[3. Show cl ean, pressure washed brick and concrete surface]

[4. Uilize full range of color of concrete nmortar joints]

[5. Miintain Mock Up for conparison with finished work]

Provi de nock-up to establish that proposed nmaterials and construction
techni ques provide acceptable visual effect. Materials used for nock-up
shoul d be those proposed for actual construction; retain sanples of cenent
and aggregates used.

Provi de nock-up sections of building and structures which typify the nost
difficult areas to build.

Do not proceed with remaining work until workmanship, color, and detail are
approved by Architect. Mdify nock-up area as required to produce
acceptabl e work. After approval by Architect, transport mock-up to
job-site and erect where directed by [Architect] [ ].

1.12.8 Pre-Installation Meeting
Hold a neeting at the job site with representative of the manufacturer and
the applicator prior to application of water repellents. Notify the Oaner
and the Architect at least 3 days in advance of the time of the neeting.
1.13  Tol erances
D nensi ons of the finished panel, at the time of erection in the structure,

must conformto the tolerances for precast, non-prestressed elements in
ACl 117, unl ess otherw se specified by the Architect.
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PART 2 PRODUCTS

2.1 PROPERTI ES OF CONCRETE

PROPERTY VALUE

Desi gn conpressi ve strength Not [ ess than 34,500

at 28 cal endar days, 150 by 300 ki | opasca

mllineter cylinders

Maxi mum aggr egate si ze As specified

Maxi mum wat er/ cement ratio 16 liter per 43
kil ogram sack of
cement

M ni mum cenent content 7.5 43 kil ogram sacks
of cement per 0.76 cubic
net er

Slunp at point of concrete Not to exceed 50

di schar ge mllineter

Total air content by vol une Not | ess than 4

at point of concrete dis- percent nor nore

char ge than 6 percent

PROPERTY VALUE

Desi gn conpressive strength Not | ess than 5,000

at 28 cal endar days, 6- by 12-inch ps

cylinders

Maxi mum aggr egat e si ze As specified

Maxi mum wat er/ cenment ratio 4. 25 gall ons per
94- pound sack of
cement

M ni mum cenent content 7.5 94-pound sacks
of cenment per cubic
yard

Sl unp at point of concrete Not to exceed 2

di schar ge i nches

Total air content by vol une Not | ess than 4

at point of concrete dis- percent nor nore

char ge than 6 percent

2.2 CONCRETE

2.2.1 Contract or-Furni shed M x Design

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: |f gap-graded or one size architectura
aggregates are used in a high coarse aggregate m x
del ete the air percentage requirenents and use the
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second bracket ed sentence.

Rk bk kR IR R R Ik O O S S R AR Rk R R Rk O o O R Rk O R R R b I Rk o

ACl 211.1 and ACI 301. Concrete mnmust have a 28-day conpressive strength of
28 MPa [4000] [__ ] psi. [Ar content of plastic concrete nust be
between 4 and 6 percent air by volune.] [Provide a dosage of air

entrai ning agent which will produce 19 plus or minus 3 percent air inal
to 4 by weight standard sand nortar in accordance ASTM C 185.]

[2.2.2 Exposed-to-View Faci ng M xture

Provi de aggregates for exposed-to-view facing m xture; white,
portland cenent or a blend of two or nore portland cenents; [air-entraining
adm xture;] and water. Provide exact proportions of facing mxture to

produce concrete having the specified properties and capabl e of obtaining
t he approved surface col or and finish.

gray, or buff

12.2.3 Backi ng M xture

Provi de the approved m x design.

2.3 MATERI ALS

2.3.1 Fi ne Aggregates

2.

2.

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: Choose appropriate gradati on based upon use
of concrete. \Were concrete is for back-up and
separate facing aggregate is used, a gradation or
maxi mum aggregate size nay be specified.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

ASTM C 33/ C 33N. The optional nmethod of reducing the No. 50 and No. 100
sieve aggregates does not apply. The restriction to use only fine
aggregates that do not contain any naterials that are deleteriously
reactive with alkalis in cenment does apply.

3.2 Coar se Aggregate

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: Choose appropriate gradation based upon use
of concrete. \Were concrete is for back-up and
separate facing aggregate is used, a gradation or
maxi mum aggregate size may be specified. Cass 5S
is for exposed architectural concrete.

IR R R R E R RS EEEEEREEEEEEEEEEREEREEEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

ASTM C 33/ C 33V, Size No. [57] [67], Cass 5S. The restriction to use only

coarse aggregates that do not contain any materials that are deleteriously
reactive with alkalis in cement does apply. Aggregate must not contain
sl ag or crushed concrete.

3.3 Exposed Aggregate

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Choose appropriate gradati on based upon use
of concrete. \Were concrete is for back-up and
separate facing aggregate is used, a gradation or
maxi mum aggregate size nay be specified.
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2.

EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

In addition to the above, facing m xture aggregate, and aggregate for

honogeneous panels with exposed aggregate finish, will be [gravel]

[ crushed

gravel] [crushed stone] of size and color to produce exposed surfaces to
match the color and texture of the sanple on file with the Contracting

Oficer.

3.4 Cenent

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

NOTE: Acceptable types of cenent are:

ASTM C 150 [ ASTM C 595]

Port | and Bl ended

Type | Type IPor IS For general use in
construction.

Type |1 Type | P(MB) For general use in

or Type | S(MS) construction where
concrete i s exposed
to noderate sulfate
action or where
nmoder at e heat of
hydration is
required. ASTM C 595
(bl ended hydraulic
cements): add the
suf fix M5 or MH
where either
noderate sulfate
resi stance or
noder at e heat of
hydrat i on,
respectively, is
required.

Type |11 None For use when high
early strength is
required.

Type V None For use when high
sul fate resistance
is required

Specify either a tricalciumalunnate content of 5
percent maxi num or 50 percent ground iron bl ast
furnace slag with 50 percent portland cenent or 25
percent pozzolan with 75 percent Type Il portland
cenment when structure is within a saltwater spray
range of 8 m 25 feet or within a horizontal distance
of 30 m 100 feet. Require cenent to neet chemica
requi renents of ASTM C 150, Table 1A, when using

al kal i -reactive aggregates.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

ASTM C 150, Type [I or 1] [

_____ ] [or ASTM C 595, Type [IP(MS) or

I S(MVB) |

[ ] bl ended cenent except as nodified herein. The blended cenent nust
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consist of a mixture of ASTM C 150 cenment and one of the follow ng
materials: ASTM C 618 pozzolan or fly ash, or ASTM C 989 ground iron bl ast
furnace slag. The pozzolan or fly ash content can not exceed 25 percent,
and ground slag can not exceed 50 percent, by weight of the total
cenentitious material.] For exposed concrete, use one manufacturer for
each type of cenment[, pozzolan, fly ash, and ground sl ag].

2.3.5 Fl'y Ash and Pozzol an

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Fly ash and slag cenent nmay produce uneven
di scol oration of the concrete during the early
stages of construction, depending upon the type of
curing provided. Fly ash or pozzolan neeting the
specified test results, which are nore stringent
than ASTM C 618, should provide acceptable results,
but it is recormended that fly ash, pozzol an, and
ground slag not be pernmitted where appearance is an
i mportant factor. Fly ash or pozzol an should not be
used in panels where light colored concrete is

pl anned wit hout first checking with the pignment
manuf act urer.

EE R R R S I R R I R I R S R R R R R S R R I R R R R R R R R O

ASTM C 618, Type N, F, or C, except that the naxi num allowable | o0oss on
ignition will be 6 percent for Type N and F. Add with cenent.

2.3.6 Ground Iron Bl ast-Furnace Sl ag
ASTM C 989, Grade 100 or 120.
2.3.7 Adni xt ures

ASTM C 260 for air-entraining adm xtures. O her adm xtures:
ASTM C 494/ C 494N.[ Certify that adm xtures are free of chlorides.]

2.3.8 Wat er
Fresh, clean, and potable.

2.3.9 Rei nf or cenent

EE R R R R S I b b b S b b S I b b b A I S R S R I S R b b R S R S S I
NOTE: Specify ASTM A 775 for epoxy-coated
reinforcing bars or ASTM A 767 and ASTM A 780/ A 780M
for zinc-coated (gal vani zed) bars. Define where
coated bars are to be used, if not for entire
project. Include ASTM publications in paragraph
entitled "References":

A 767: Zinc-Coated (Gal vani zed) Steel Bars for
Concret e Rei nforcenent

A 775: Epoxy-Coated Reinforcing Bars

A 780: Repair of Damaged Hot-Di p Gal vani zed Coati ngs

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Al'l exposed steel nust be phosphate treated, prined, and coated to prevent
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rust.

2.3.9.1 Rei nf orci ng Bars
ACl 301 unl ess otherw se specified. [ASTM A 706/ A 706N, G ade [400] [60],
ASTM A 615/ A 615, [400][60], or ASTM A 966/ A 966, G ade [300] [40], or
ASTM A 966/ A 966lv, Grade [400] [60].]

2.3.9.2 Wl ded Wre Fabric
ASTM A 185/ A 185N or ASTM A 497/ A 497N

2.3.9.3 Supports for Concrete Reinforcenent

I ncl ude bol sters, chairs, spacers, and other devices necessary for proper
spaci ng, supporting, and fastening in place.

a. Supports: ASTM A 615/ A 615N, wire-type reinforcing bars and
wel ded wire fabric.

b. Legs of supports in contact with formwrk: Stainless steel
ASTM A 167, Type 302 or Type 304.

2.3.10 Prestressing Strands

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: This paragraph will be retained only when
prestressed units are permtted or required.

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

Prestressing strands need to conformto ASTM A 416/ A 416N
2.3.11 Tie Wre
Tie wire nust be soft nonel or 18-8 stainless steel.
2.3.12 Inserts
Inserts will be manufacturer's standard, suited for the application.
2.3.13 Pl ates, Angles, Anchors and Enbednent
Material will be as specified in PCl MIL-117. Coat steel itenms, other than
stainless, with a rust-inhibiting paint or provide hot-dip gal vani zed
steel. Steel itenms, including itenms enbedded in concrete, nust be either
stainl ess steel or hot dip gal vani zed steel.
2.3.14 Form Rel ease Agent
Rel ease agent must be manufacturer's standard non-staining type.
2.3.15 Aggregates for Exposed-to-Vi ew Facing

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: Aggregates for exposed-to-view facing mixture
may be natural mneral particles, natural building
stone particles, or conbinations thereof, or
synthetic materials such as glass or plastic;

nat ural aggregates nmay be crushed or gravel
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Del ete the foll owi ng paragraph when crushed natura
aggregate is not required by the project. Specify
the mneral or rock generic nane, color, particle
shape, size range of particles, and other
infornmation relative to the appearance of the
exposed-to-view finish surface as applicable to the

proj ect .
EE IR I Sk S S I S S S R R R Rk I S Sk S I I R S Ik S S I S R Sk I O

Crush coarse aggregate by a neans that will produce naterial of cubica
shape with a mininumof elongated, thin, or partially fractured particles.
Material or crushing nethods that produce particles classified by

pet r ogr aphi ¢ exam nati on as bei ng weak, highly fractured or sonewhat
friable, or both, in excess of 16 percent of the particles in any whole
sanple will be rejected. Material for coarse aggregate nust be free of
subst ances that change color on oxidation. Gbtain naterial used for the
work fromthe sane basic source and stratum Quarry material to produce a
uniformy col ored aggregate that does not change col or upon weat hering.
During quarrying operations, the uniformty of rock face col or nust be
verified by periodically conmparing the rock face color to the approved
coarse aggregate sanple.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

NOTE: Revise the follow ng paragraph when fine
white-quartz aggregate is not required by the
proj ect .

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

Fine aggregate will be white quartz natural sand or stone screenings, or
manuf act ured sand produced fromwhite quartz. Aggregate nust be free of
subst ances that change col or on oxidation. Color nust conformto the
approved sanpl e.

2.3.16 Portl| and Cenent

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Gound granul ated bl ast furnace slag is one
of the materials listed in the EPA's Conprehensive
Procurenment Cui delines (CPQ

(http://ww. epa.gov/cpg/). |f the

Archi tect/ Engi neer deternines that use of certain
materials neeting the CPG content standards and

gui delines would result in inadequate conpetition
do not neet quality/ performance specifications, are
avai |l abl e at an unreasonable price or are not
available within a reasonable tinme frane, the

Archi tect/ Engi neer nay submit witten justification
and supporting docunentation for not procuring
designated itens containing recovered materi al
Witten justification may be subnmitted on a Request
for Waiver Formto the NASA Environnental Program
Manager for approval. The Request for Wiver Form
is located in the NASA Procedures and Cuidelines
(NPG 8830. 1) (http://nodis3.gsfc.nasa.gov).

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

[Portland cerment must conformto ASTM C 150, Type [__ 1.1
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[ Bl ended hydraulic cenent nust conformto ASTM C 595, Type |

Use one brand and type of cenent for formed concrete having exposed-to-view
finished surfaces.

2.3.17 Ground Granul ated Bl ast Furnace (GGEBF) Sl ag

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: Gound granul ated bl ast furnace slag is one
of the materials listed in the EPA's Conprehensive
Procurenment Cuidelines (CPQ

(http://ww. epa.gov/cpg/). If the

Archi tect/ Engi neer deternines that use of certain
material s neeting the CPG content standards and

gui delines would result in inadequate conpetition
do not neet quality/ performance specifications, are
avai | abl e at an unreasonabl e price or are not
available within a reasonable time frane, the

Archi tect/Engi neer nay submit witten justification
and supporting docunmentation for not procuring
designated itens containing recovered materi al
Witten justification nmay be subnmitted on a Request
for Waiver Formto the NASA Environnental Program
Manager for approval. The Request for Wiver Form
is located in the NASA Procedures and Cuidelines
(NPG 8830.1) (http://nodis3.gsfc.nasa.gov).

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

GGBF slag [is required] [used] as an admi xture [and] nust conformto
ASTM C 989, Grade [120] with between 25 to 50 percent maxi num cenent
repl acenent by wei ght.

2.3.18 Al r-Entrai ned Adm xtures

Adm xture nmust contain no sodiumchloride or nitrates and will conformto
ASTM C 260.

2.4 Cast -1 n Enbedded |Itens and Connectors

Desi gn structural enbedded anchorage and connections to panels to wthstand
gravity loads, live |oads, dynanic |oads, any volune change stresses
inherent in the structure, and | oads indicated.

2.4.1 I nserts
2.4.1.1 Thr eaded- Type Concrete Inserts

ASTM A 47/ A 47N, Grade 22010 Grade 32510 or 35018, or nmay be nedi um
strength cast steel conforming to ASTM A 27/ A 27V, G ade 415-205 G ade
U-60-30. Provide [gal vanized] ferrous casting having enl arged base with
two nailing lugs mininumlength | ess than the thickness of panel |ess 20 nr
3/4 inch, and internally threaded to receive 20 mr 3/4 inch dianeter
machi ne bolt. Ferrous castings nust be ferritic nalleable iron. [Provide
inserts hot-dip galvanized after fabrication in accordance with

ASTM A 153/ A 153M.]

2.4.1.2 Wedge- Type Concrete Inserts

Provi de gal vani zed, box-type ferrous castings with integral anchor |oop at
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back of box to accept 20 nmm 3/4 inch diameter bolts having specia

wedge- shaped head. Provide ferrous castings[ ASTM A 47/ A 47N, G ade 22010,
Grade 32510 or 35018, ferritic malleable iron] [or] [ASTM A 27/ A 27V, G ade
415- 205, Grade U-60-30, nediumstrength cast steel]. [Provide inserts

hot -di p gal vani zed after fabrication in accordance with ASTM A 153/ A 153\. ]

.4.1.3 Sl ott ed- Type Concrete Inserts

Provi de pressed steel plate, welded construction, box type with slot to
receive 20 mv 3/4 inch diameter square head bolt, and provide l|atera

adj ustnent of bolt. Length of insert body, |ess anchorage |ugs, nust be
110 mr 4 1/2 inches mninum Provide insert with knockout cover. Stee
plate must be 3 mMm 1/8 inch mini mumthickness, ASTM A 283/ A 283, Grade C
[Provide inserts hot-dip galvanized after fabrication in accordance with
ASTM A 153/ A 153M.]

.4.1. 4 Wood Nailer Inserts

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: Location and size of wood nailer inserts nust
be i ndi cat ed.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Inserts will be kiln-dried "standard" grade Douglas fir or "No. 2" grade
sout hern pine, surfaced 4 sides, and sized as indicated. Pressure treat
wood with an approved wood preservative.

2.4.1.5 Fl ashi ng Regl ets

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

NOTE: Location of flashing reglets enbedded in

precast-concrete panels nmust be indicated.
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R

Regl ets nust be sheet netal open-type with continuous groove not |ess than
30 millinmeter 1-1/8 inches deep by 5 millineter 3/16-inch wi de at opening
and sl oped upward, designed to anchor snap-lock counter flashing.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: Delete the follow ng paragraphs if not
applicable to the project.

When visible staining fromthe flashing reglets can
occur, corrosion-resisting chrom umni ckel stee
only must be specified.

When the wall panels will be subjected to a sea
coast at nosphere, gal vani zed carbon steel flashing

regl ets must not be specified.
ER R R I I R R R R R I I R R R R I I R R R R I I I R R S R I S I I R R R I I R R R I I R R R I I I I

Metal nust be mininmum 0.28 mllinmeter 0.011-inch thick conformng to
ASTM A 167, Type 302 or 304, No. 1 finish, soft tenper.

Metal nust be copper strip weighing a mininmumof 4.8 kil ogram per square
nmeter 16 ounces per square foot, and conformng to ASTM B 370, cold-rolled
t enper .

Metal is to be 0.55 millinmeter 26-gage gal vani zed steel sheet confornming to
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ASTM A 653/ A 653N, Z275 (0.
. 4.2 Enbedded Pl at es

ASTM A 36/ A 36N, [galvanized] ferrous netal plate connectors for attachnent
to the structural fram ng using nanufacturer standard construction
procedures. Headed studs will use 400 MPa 60, 000 psi steel with
construction conformng to AWs D1.1/D1. 1N, Type B. Deformed bar anchors
must conformto ASTM A 496/ A 496N. [Provi de enbedded anchors gal vani zed
after fabrication in accordance with ASTM A 153/ A 153M].

.4.3 Enbedded Attachnents
.4.3.1 Enbedded Wbod Nai | er

Kiln-dried Standard Grade Douglas Fir or No. 2 G ade Southern Pine.

Surface four sides. Treat with waterborne pressure-preservative in
accordance with AWA CL and AWPA C2. Al wood needs to be air or kiln
dried after treatment. Verify specific treatnments by the report of an
approved i ndependent inspection agency. The AWA ClL and AWA C2 Quality
Mark "Cl1" and "C2" on each piece will be accepted, in lieu of inspection
reports, as evidence of conpliance with applicable AWPA treatnment standards.

.4.3.2 Fl ashi ng Regl ets

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: VWhen visible staining fromthe flashing
regl et can occur, chrom um ni ckel stainless steel
shoul d be specified. Wen the wall panels will be
subjected to a coastal salt atnosphere, gal vanized
carbon steel flashing reglets should be used with

care to prevent visible staining.
EE IR R I Sk S S I S S I I R R R Rk S I S Sk S kI R R R Rk S S I S O Sk I S O R

Fabricate of sheet netal, open-type with continuous groove 30 mr 1 1/8
inches deep mnimumby 5 mr 3/16 inch wi de at opening and sl oped upward at
45 degrees. Top surface will have toothed |ip section to anchor upturned
edge of metal snap-lock counter flashing when inserted. [ Sheet netal nust
be stainless steel, 0.28 mr 0.011 i nch m ninumthickness, ASTM A 167, Type
302 or Type 304, Number 2D finish, soft tenper.] [Sheet nmetal wll be
copper strip for building construction, weight 4.8 kg per square neter 16
ounce per square foot mninmum ASTM B 370, cold-rolled tenper.] [ Sheet
metal nust be 0.5 nmm 0.0197 inch minimumthickness (26 gage), gal vanized
carbon steel sheet, ASTM A 653/ A 653, Coating Designation Z275 G90. ]

.4.4 Connecti on Devi ces
.4.4.1 Cip Angles

ASTM A 36/ A 36N steel, galvanized after fabrication in accordance wth
ASTM A 153/ A 153

.4.4.2 Ferrous Casting d anps
ASTM A 47/ A 47N, G ade 22010, G ade 32510 or Grade 35018 nml |l eable iron or

cast steel, or ASTM A 27/ A 27V, G ade 415-205 G ade U 60-30, cast steel
casting, hot-dip galvanized in accordance with ASTM A 153/ A 153.

SECTI ON 03 45 00 Page 35



2.4.4.3 Threaded Fasteners
Provi de gal vani zed machi ne bolts, washers and, when required, nuts.

a. Bolts: ASTM A 449, 20 mr 3/4 inch dianeter machine bolts with
hexagon head.

b. Washers: ASME B18.21.1, nedium or heavy | ock-spring washers.
c. Nuts: ASTM A 563N ASTM A 563, Grade C, heavy, hexagon-type nuts.

d. Square Nuts: ASTM A 563N ASTM A 563, Grade A, plain, square-type
nuts where required for slotted-type concrete inserts.

2.4.5 Form Material s

Provide fornms and formfacing materials of wood, netal, plastic, or other
approved naterial to produce concrete having the specified finish.

Construct fornms mortar-tight and of sufficient strength to withstand al
pressures due to concrete placing operations and tenperature changes within
the specified fabrication tol erances.

2.5 PANEL FABRI CATI ON

2.5.1 For mwor k and Fabricati on Tol er ances

Rk Ik kR IR R R Ik AR Rk R R Rk O kO O R R R I R R Rk ko

NOTE: Review PClI ML-117 and determ ne whet her the
tol erances specified are adequate for the project.

EE R R R S I R I R I I R R S R R R R R R S R R I R I R R R R S R R R

Provide netal or wood forms. Brace and stiffen against deformation.
Provide formliners where required to produce indicated finish. Provide
di mensi onal tol erances as foll ows:

Overal | panel dinensions:

3 m Pl us 3 nm
3to6 m Plus or mnus 3 mm
6 m Plus of mnus 5 mm

Thi ckness: Plus 6 mm ninus 3 mm

Angul ar devi ati on of sides:
Pl us or mnus one percent, 2 mm

Devi ation fromsquare (difference in length of two diagonals):
Not to exceed 0.1 percent, 6 mm

Si ze and | ocation of openings within one unit:
Plus or mnus 6 nm

Local snpothness (deviation froma true plane):
Pl us or mnus 0.2 percent

Bowi ng (convex or concave):
Length of bow 480 (0.2 percent), with a maxi num of 15 mm

Position of reinforcement: Wthin 6 mmof indicated position

SECTI ON 03 45 00 Page 36



Overal | panel dinmensions:
Position of anchorage devices: Plus or mnus 12 mm
Position of pick-up devices: Plus or minus 75 nm

Overal |l panel dimensions:

10 feet or |ess Plus 1/8 inch, mnus zero
10 to 20 feet Pl us or mnus 1/8 inch
20 feet or nore Pl us of mnus 3/16 inch

Thi ckness: Plus 1/4 inch, mnus 1/8 inch

Angul ar devi ati on of sides:
Pl us or mnus one percent, 1/16 inch nmaxi mum

Devi ation fromsquare (difference in length of two diagonals):
Not to exceed 0.1 percent, 1/4 inch maxi mum

Si ze and | ocation of openings within one unit:
Plus or minus 1/4 inch

Local snoothness (deviation froma true plane):
Plus or mnus 0.2 percent

Bowi ng (convex or concave):
Length of bow 480 (0.2 percent), with a maxi num of 5/8 inch

Position of reinforcement: Wthin 1/4 inch of indicated position
Position of anchorage devices: Plus or mnus 1/2 inch
Position of pick-up devices: Plus or mnus 3 inches

2.5.2 Rei nf or cement

ACl 301. Place reinforcing bars and welded wire fabric. Secure in
position with tie wires, bar supports, and spacers.

2.5.3 Preparation for Placing Concrete
Renove hardened concrete, excess form parting compound, standing water,
ice, snow, or other deleterious substances fromforminteriors and
rei nforcenent before concrete placenent. Secure reinforcenment and enbedded
itens.
2.5. 4 Concrete M xi ng and Conveyi ng
2.5.4.1 Batch Plant, M xer, Mxing, and Measuring of Materials
ASTM C 94/ C 94MN.
2.5.4.2 Conveyi ng

Prevent segregation and | oss of materials.

SECTI ON 03 45 00 Page 37



2.

5.5 Concrete Pl acing

ACl 304R. Deposit concrete in the forms continuously or in layers of such
thi ckness that no concrete will be placed on concrete which has hardened
sufficiently to cause formati on of seans or planes of weakness within the
precast concrete wall panel. Place concrete at a constant tenperature of
between 10 and 32 degrees C 50 and 90 degrees F throughout fabrication of
each panel. Make tenperature of forms or nolds the sane as or close to the
concrete tenperature. For hot or cold weather, use methods recomrended by
ACl 305R and ACI 306.1. Vibrate and consolidate concrete to prevent
segregation and to produce a high-density concrete free of honeyconb and
rock pockets. \When specified, the exposed-to-view facing mxture is
required to be a mnimumthickness of 20 mr 3/4 inches. Place backing

m xture before facing mixture attains initial set.

.5.6 I dentification Markings

Permanently mark each panel to indicate pick-up points, |ocation,
orientation in the building, and date of casting. Ildentification markings
need to correlate with approved detail drawings. Do not |locate in
exposed-to-view finished surfaces.

. 5.7 Fi ni shi ng

.5.7.1 Unf or med Conceal ed Surfaces (Standard Snooth Finish)

Provide a trowel finish. Level surface with a straightedge, and strike
off. After surface water has di sappeared, float and trowel surface.
Provi de smooth finished surface, free of trowel marks, and uniformin
texture and appearance.

.5.7.2 Snoot h, Exposed-to-View Surfaces

Provide a standard snooth finish to all exposed-to-view surfaces of panels,
unl ess otherwi se indicated. Provide a concrete surface having the texture
inmparted by a steel formor other approved snooth surfaces formfacing

mat eri al .

.5.7.3 Exposed Aggregate Finish

Provi de for exposed-to-view surfaces of panels, including chanfers, edges,
recesses, and projections, unless otherwi se indicated. Provide standard
smooth finish with outer skin of nortar renoved, before concrete has

har dened, and exposi ng coarse aggregate. A chenical retarder may be used
on exposed face to facilitate renoval of nmortar. Match finish of the
approved surface finish sanple. Expose aggregates as soon after concrete
pl acing as practicable [by wire brushing, sand blasting, or bush hanmering]
[or] [by washing the concrete surface with a diluted solution of nuriatic
acid to thoroughly cl ean exposed aggregate. Rinse concrete surface with
fresh, clean water to renove traces of acid.]

.5.7.4 O her Surfaces

Surfaces of precast units not exposed to view or not otherwi se indicated to
be finished are to be finished in accordance with Section 03 31 00.00 10
CAST- | N- PLACE STRUCTURAL CONCRETE.
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2.5.8 Curing

Provi de npoi st or steam curing or curing conpound. Do not renove panel from
forns; prevent noisture |loss and nmaintain 10 degrees C 50 degrees F m ni mum
for at least 24 hours after finishing. Miintain panels in a surface danp
condition at 10 degrees C 50 degree F nminimumuntil concrete has attained
75 percent mninum of the design conpressive strength. [Do not use steam
curing with wood fornms or in connection with chem cally retarded exposed
aggregat e surfaces].

2.5.9 Repair of Surface Defects

Cut out defective areas to solid concrete, with edges of cuts perpendicul ar
to the surface of the concrete, and clean thoroughly. Danpen area to be
pat ched and brush-coat with nonshrink grout or bonding agent. Patch the
surface in accordance with procedures previously submtted by the
Contractor and approved by the Contracting Oficer. Were exposed to view,
the patches, when dry, needs to be indistinguishable fromthe surroundi ng
sur f aces.

2.5.9.1 Snmoot h, Conceal ed Surf aces

Acceptabl e defective area will be limted to holes left by rods and other
temporary inserts, and to honeyconb or rock pockets of 6 mr 1/4 inch
di anmeter nmaxi mum Renove fins and other projections on the surfaces.

2.5.9.2 Exposed-t o- Vi ew Surfaces

The conbi ned area of acceptable defective areas nust not exceed 0.2 percent
of the exposed-to-view surface area and will be limted to holes of 6 mr
1/4 inch dianmeter nmaximm

2.5.10 Enbedded Accessori es

Furni sh and install anchors, inserts, lifting devices, and other
accessories which are to be enbedded in the precast units in accordance
with the approved detail draw ngs. Enbedded itenms nust be accurately
positioned in their designed | ocation, and have sufficient anchorage and
enbednment to satisfy design requirenents.

2.5.11 Strippi ng

Do not remove precast concrete units fromforms until units devel op
sufficient strength to safely strip the formmrk and to renove the precast
concrete units fromthe forns to prevent danage to the units from
overstress or chipping.

2.5.12 For ns

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: Precast concrete wall panel dinensions, cross
sections, and details of edges, sills, soffits, and
reveals, as required by the project, nust be

i ndi cat ed.

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Forms and facing materials nmust be wood, netal, plastic, or other approved
material that is non-reactive with concrete. Conpleted panels nust conform
to the shapes, lines, and dinmensions indicated, within the limts of the
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specified fabrication tol erances.

.5.13 Built-1n Anchorage Devices

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Anchorage devices to be enbedded in the
panel s nust be indicated. Anchorage devices include
t hreaded concrete inserts for bolted connections;
wood nailers to receive thermal insulation that wll
be applied to the panel; and flashing reglets to
recei ve sheetnetal counter flashing.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Accurately position and securely anchor all anchorage devices. Openings in
anchorage devices must be filled tenporarily to prevent entry of concrete.

.5.14 Lifting Devices

Lifting devices must be provided, and designed for a safety factor of 4,
whi ch includes 100 percent inmpact. Do not use brittle nmaterial.

.5.15 Weat her Limtations

Do not place concrete when the tenperature of the atnosphere is below 5
degrees C 40 degrees F nor during rain, sleet, or snow unl ess adequate
protection is provided. Protection during inclenment weather nust prevent
entry of rain, sleet, or snowinto the forms or into the fresh concrete.

.5.16 Protection of Concrete After Placing

Protection needs to neet the requirenents of ACI SP-205 for hot or cold
weat her as applicabl e.

.5.17 Fi ni shing for Fornmed Surfaces

Prior to panel fabrication, three sanples of Exposed-to-View Surface Finish
(300 by 300 millineter) (12 by 12 inches), and Finish Aggregate for
exposed-to-view facing material is to be provided by the Contractor.

After approval of the surface, Contractor nust provide one full size sanple
Wal | Panel. Approved sanple nay be used in construction when properly
identified.

Upon renoval of forms, repair and patch defective areas. Were the
finished surface will be exposed to view, the combined area of defective
areas nust not exceed 0.2 percent of the surface and will be limted to
honeyconb or rock pockets not deep enough to expose the reinforcenent.
Where the finished surface will be conceal ed by other construction,
defective areas are limted to holes left by the rods and ot her tenporary
inserts and honeyconmb or rock pockets not deep enough to expose the

rei nforcenent. Defective areas nmust be cut out to solid concrete, cleaned,
and patched with grout. Were concrete surface will be exposed to view,
the patches, when dry, nust be indistinguishable fromthe surrounding
surf aces.

Rk Rk kR IR R R Sk O kb S O I AR R R R Rk O ok O O R IR I bk S A R

NOTE: Delete the follow ng paragraph, and specify
the required finish or finishes when an
exposed-aggregate finish is not required for
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2.

2.

2.

exposed-to-view panel surfaces. Oher finishes

i nclude textured formfinishes, sculptured inserts,
rubbed finishes, and conbi nati ons thereof; such
finishes may require the specified exposed-to-view
facing m xture.

It is recoomended that a sanple of the required
exposed-to-view finish be on display where it may be
seen by bidders during the bidding period.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Exposed- aggregate finish must match the finish of the approved sanple.
Aggregates in exposed-to-view surfaces will be exposed as soon after
concrete placing as practical by power sanders, wire brushes, or other
accept abl e methods. G ve surfaces one or nore washings with a dilute
solution of nuriatic acid, then washed with fresh, clean water to renove
all traces of the acid.

6 JO NT MATERI ALS

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

NOTE: Cross sections of gaskets w th di nensions
nust be i ndi cat ed.

EE R R R S R I R I R R R R R R R R S I R R I R I R R R S R R R R

Gasket nust be elastomeric material, prenolded to cross section indicated.

Mat erial nmust be a vul cani zed cl osed-cell expanded chl oroprene conform ng
to ASTM D 1056, Grade No. SCE 42, with the foll owi ng additional properties:

Brittleness tenperature will be minus 5 degrees C 40 degrees F when
tested in accordance with ASTM D 746.

Flammabi ity resistance needs to be sel f-extinguishing when tested in
accordance with ASTM D 635.

Resi stance to ozone nust be "no cracks" after exposure of a sanple, at
20 percent elongation, to an ozone concentration of 100 parts per
mllion of air by volume in air for 100 hours at 40 degrees C 104
degrees F when tested in accordance with ASTM D 1149.

7 M SCELLANEQUS ARCHI TECTURAL PRECAST CONCRETE SYSTEMS
7.1 Thin Brick Veneer

As the precast requirenments for thin brick tolerances are stricter than
what is acceptable in laid-up masonry, nore care is often taken in the
manuf acturing process to produce a quality thin brick.

ASTM I nternati onal has issued a standard specification for "Thin Brick
Veneer Units Made from Clay or Shale." This specification, identified as
Desi gnation: ASTM C 1088, addresses such product dynam cs as absorption,
war page, freeze/thaw, weight |oss, durability, and size di nensions.

As with face brick, thin brick shades can vary substantially w thin any
col or selection. Because it is a baked, or kilned, product these
variations of color are inevitable and have been part of the nature of
brick for centuries.
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Thin brick sanpl e boards offer a general exanple of avail able colors and
finishes.

A nmock up panel of at |east sixteen square feet is al so recomended.

O'ten, these nock up panels nust be produced prior to manufacture of the
brick, so it must be understood that they are only a 'close' representation
of the actual product. It is also inportant to use the sane nethod of
cleaning and sealing of the brick that will be used in production. Wxes,
acids, and sealers may have a slight inpact on color and shade.

2.7.1.1 Storage of Thin Brick
Thin brick is generally packed in cartons, palletized, and wapped in
protective plastic for transportation. The brick itself is relatively
impervious to the elements. However the protective coatings that are often
applied to the face of the brick may weather or age.
It is advisable to protect the brick fromextrene heat until it is
installed and cast. |In addition, excessive dust and dirt may affect the
brick's ability to bond to the concrete properly. Care should be taken to
keep the brick covered and protected fromthe sun prior to its installation.
2.7.1.2 Engi neeri ng Consi derations
1. Pullout tests
2. Pre-stress or post tensioning, (deflection criteria)
3. Freeze thaw tests
4. Modul e openings, corners & quirk joints
2.7.1.3 Pl aci ng Concrete
1. Concrete Pl acenent
Wien pl acing concrete, take care not to create currents with the
concrete that could disturb the brick. Placenment should be done
in such a way that there is little or no forceful inpact of
concrete onto the brick.
2. Self consolidating concrete
Sel f consolidating, sonetinmes called 'self conpacting' or 'self
| eveling' concrete, is considered the easiest to place. It
requires little to no vibration, and rarely disturbs the brick
3. Vibration
Consol i dating the concrete through vibration rarely causes brick
to becone dislodged fromthe liner. Brick will not 'float' into
the concrete under normal conditions.
Do not lay the vibrator horizontal and drag it into, or along the
surface of, the concrete. When the vibrator is properly inserted
the energy affects a broader area and does not induce strong

concentrated currents that may tilt brick.

4. Re-bar chairs
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2.

Adhere to rule of thunb of mininumof 1.5 tines the di aneter of
the re-bar fromthe surface to the steel (surface is back of
brick).

5. Slunp of concrete

It is not necessary to adjust the slunp fromthe nornmal setting in
order to accomodate the thin brick.

7.2 d ass Fi ber Reinforced Concrete Panels (G-RC)

G ass fiber reinforced concrete (GFRC) is the termapplied to products
manuf act ured using a cenent/aggregate slurry reinforced throughout with
al kali resistant glass fibers.

GFRC does not consist of a single conposition, but can be manufactured
using different conmbinations of materials to nmeet the required properties.
M x conposition, degree of conpaction, type of cenent, and the proportion,
l ength, and orientation of glass fibers may all be varied to produce a
specific product. Typically, a GFRC panel consists of 5 percent by weight
(of total mx) of alkali resistant glass fiber (absolute m ninmumof 4
percent) conbined with a portland cenment/sand slurry. Methods of

manuf acture vary, but spraying either by hand equi prent onto a formof the
desired shape and size, or nechanically on a production |ine are nost
conmon.

It is inmportant to understand that the material is a conposite with
reinforcing elenents randomy distributed throughout the matrix, unlike
rei nforced concrete where the reinforcing steel is placed primarily in
tensile stress areas.

Currently, GFRC is not considered as a vertical |oad-bearing component or
as part of the lateral |oad-resisting system although it can accept and
transfer wind and self-weight and its own inertial seismc |loads to the
building's load resisting system GFRC panels are used prinmarily as

cl addi ng or fascia panels.

GFRC systens can be designed to provide a 2-hour fire resistance rating
using fire rated insulation and drywall. In addition, G-RC does not
contribute to the fire | oad of the buil ding.

.7.2.1 Responsi bilities

The PCI Code of Standard Practice for Precast Concrete is a conpilation of
practices and recomrendati on for design, nmanufacture and erection of
precast concrete that also provides an excellent guide for G-RC pane
fabrication and erection.

Areas of contractual responsibility that should be clearly assigned in the
contract docunents are:

1. Panel design

2. Installing, furnishing, and design of connection hardware
a. Attached to the building frame

b. Furni shed | oose

c. Secured to the pane

d. Integral with the pane
Panel installation
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4. Sealing or coating
5. Joint seal ant
6. Panel cleaning

Desi gn cal cul ati ons shoul d be perforned under the supervision of a

regi stered professional engineer with experience in G-RC design. The GFRC
manuf act urer shoul d be prepared to assist in the design of panels and
connections. The owner's [Architect][Engineer] maintains ultimate design
responsibility.

Contract draw ngs prepared by the [Architect][Engi neer] shoul d show
connections in sufficient detail to pernit design, estimating, and

bi ddi ng. Panel manufacturers, during the preparati on of shop draw ngs,
usual Iy revi ew connections for tol erances, clearances, practicality, and
performance. The manufacturer should call to the [Architect's][Engineer's]
attention any recogni zed conflicting conditions.

PART 3 EXECUTI ON
3.1 GENERAL

Install panels and accessories in accordance with the approved shop
drawi ngs and as specified.

I f substrate preparation is the responsibility of an installer other than
the Contractor, notify Architect of unsatisfactory preparation before
pr oceedi ng.

3.2 EXAM NATI ON

Do not begin installation until supporting structures have been properly
pr epar ed.

| f support structure is the responsibility of another installer, notify
Architect of unsatisfactory preparation before proceeding.

3.3 | NSTALLATI ON

Verify that all parts of the supporting structure are conplete and ready to
receive the panels and that site conditions are conducive to proper
installation. |Install precast concrete wall panels and accessories in
accordance with approve detail draw ngs and descriptive data, and as

speci fied bel ow

3.3.1 Bui | di ng Fram ng System

Provi de supporting nenbers, including anchorage itens attached to or
enbedded in building structural elenents, prior to placenent of panels.

3.3.2 Pl aci ng Panel s

Panel s nust attain the specified 28-day conpressive design strength prior
to placenent. Provide tenporary supports and bracing, as required, to
mai ntai n panel position and alignnent during attachnment to the building
fram ng system Secure adjustable connections after panels have been
properly positioned. Al welded connections need to conformto the

requi renents of AWS DI1.1/Dl.1N and AWS D1. 4/ D1. 4.
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3.3.3 Erecti on Tol er ances

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: Review PClI M\L-117 and determ ne whet her the
tol erances specified are adequate for the project.

EE R R R S R I R R I R S R R R R O S R R I R R R R O R R R

Locate panels to accommodat e adj acent products, proper joint w dth, and
alignment with adjacent precast menmbers. Non-cumrul ative di nensi onal
tol erances for erection of panels are as follows:

a. Face width of joint

Panel di nension normal to joint

3 m 10 feet or under: Plus or mnus 5 mr 3/16 in

3 mto 6 m 10 feet to 20 feet: Plus 5 mmnus 6 nr 3/16 i nch m nus
1/4 inch

Each additional 3 m 10 feet: Plus or mnus 2 mm 1/16 inch

b. Joint taper (panel edges not parallel): 0.2 percent or 2 nm 1/16
inch total, whichever is larger, but not greater than 10 nm 3/8
i nch

c. Panel alignnent

Jog in alignment of edge: 6 mr 1/4 inch

O fset in face of panel (exterior face unless otherwi se noted): 6 mm
1/ 4 inch

d. Variation fromtheoretical position, any location: Plus or m nus
6 mr 1/ 4 inch

e. Deviation fromplunb: 0.2 percent, 10 nm 3/8 inch maxi mum

f. Maxi mum war page after erection: One corner out of plane of other
three, 0.5 percent of distance from nearer adjacent corner, or 3 mm
1/8 inch

g. Differential bowi ng or canmber of adjacent panels: 6 mm 1/4 inch
maxi mum

3.3.4 Joints
Joint widths between panels will be as specified unless otherw se
indicated. Provide joints with sealants in accordance with Section 07 92 00
JO NT SEALANTS.
3.3.4.1 JO NT SEALI NG
Joint sealing will be as specified in Section 07 92 00 JO NT SEALANTS.
3.3.5 Protection

Pr ot ect exposed-to-view facing from staining and other danage. Do not
allow |aitance to penetrate, stain, or harden on exposed surfaces.
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3.

4 ERECTI ON

Erect precast units in accordance with the detail draw ngs and w t hout
damage to other units or to adjacent nenbers. Set units true to alignnent
and level, with joints properly spaced and aligned both vertically and
hori zontal ly. FErection tol erances nust be in accordance with the
requirenments of PCI M\L-117 and PCI M\L-122. As units are being erected,
shims and wedges will be placed as required to maintain correct alignnent.
After final attachnent, grout precast units as shown. After erection,

cl ean and touch-up wel ds and abraded surfaces of steel with a zinc-rich
paint. Welds nust be made by a certified welder in accordance with the
manuf acturer's erection drawi ngs. Finish pickup points, boxouts, inserts,
and simlar itens to match adjacent areas after erection. FErection of
precast units rmust be supervised and performed by workmen skilled in this
type of work. Welding and the qualifications of welders nmust be in
accordance with AW D1.1/DL1. 1N

.5 PROTECTI ON OF WORK

Protect precast units agai nst damage from subsequent operations.

.6 DEFECTI VE WORK

Repair precast concrete units damaged during erection as soon after
occurrence as possible or replaced, as directed, using approved
procedures. All repairs to precast concrete units nust match the adjacent
surfaces in color and texture, as approved. Unless otherw se approved,
repair procedures will conformto [PCl M\L-116] [and] [PC INL-117].

7 CONCRETE | NSERTS EMBEDDED | N CAST- | N- PLACE CONCRETE

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: Del ete paragraph heading and the foll ow ng
par agraph when the precast concrete wall panels will
not be attached to cast-in-place concrete structura
nmenbers. Installation of concrete inserts enbedded
in cast-in-place concrete is specified in Section
03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

Deliver inserts to the site intinme to be installed before the start of
concrete placing. Contractor nust provide setting draw ngs, instructions,
and directions for the installation of inserts.

. 8 CONCRETE STRENGTH AT TI ME OF PANEL | NSTALLATI ON

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Delete one of the follow ng paragraphs as
applicable to the project. First paragraph will be
sel ected except when the project schedul e i ndicates
installation of 28-day panels.

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

Do not install panels until concrete has attained the nini num | aboratory
conmpressive strength at 28 cal endar days specified.

Do not install panels before 28 cal endar days fromthe date of casting
unl ess approval has been obtai ned to nmake one conpressive strength test,
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ASTM C 39/ C 39N, and one flexural strength test using sinple beamwith
third-point |oading, ASTM C 78, on field cured concrete test specinens,
ASTM C 31/ C 31N, for each individual panel to determ ne the strength of the
concrete.

3.9 | NSTALLATI ON TOLERANCES
Install panels within the tolerances specified in PCl M\L-116.
3.10  PLACI NG PANELS

Supporting nmenbers, including anchorage itens attached to or enbedded in
buil ding structural elenments, nust be in place before placing panels is
start ed.

Install panels plunb, level, in alignnent, and within limts of the
installation tol erances.

3.11 CONNECTI ONS TO THE BUI LDI NG FRAM NG SYSTEM

Connect panels to the building fram ng system as indicated on the approved
shop drawi ngs. Fix adjustable connections by |ocknuts or other approved
neans after panels have been positioned.

3.12 JO NTS AND GASKETS

Joi nts between panels nust be the width indicated and within limts of
installation tol erances.

Install gaskets in joints as indicated, continuous throughout the joint
 ength, and conpressed at |east 25 percent by vol une.

3.13 PROTECTI ON

Prot ect panel s agai nst staining of exposed-to-view facing and other danage
until conpletion of the work.

3.14 | NSPECTI ON AND ACCEPTANCE PROVI SI ONS

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

NOTE: When prestressed precast concrete wall panels
are required, refer to Section 03 41 33 PRECAST
STRUCTURAL PRETENSI ONED CONCRETE.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

3.14. 1 Eval uati on of Conpressive Strength Tests
Concrete quality control tests specified will be evaluated as specifi ed.

Concrete delivered to the point of placenment having a slunp or total air
content outside the values specified must not be used in the work.

Conpressive strength tests will be considered satisfactory if the average
of any group of five consecutive conpressive strength tests which may be
selected is in each instance equal to or greater than the 28-day design
compressive strength, or if not nore than one conpressive strength test in
10 has a value less than 90 percent of the 28-day design conpressive
strength.
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If the conpressive strength tests fail to neet the mininumrequirenents
speci fied, panels fabricated of concrete represented by such tests will be
consi dered deficient in strength and subject to the provisions specified.
.14.2 Di mensi onal Tol erances

Panel s havi ng di nensions outside the Iimts for fabrication tolerances wll
be rejected.

.14.3 Surface Finish Requirenents
Panels will be rejected for the follow ng surface finish deficiencies:

Exposed-t o-vi ew surfaces that do not match the col or, aggregate size
and distribution, and texture of the approved sanple

Exposed-to-vi ew surfaces that contain defects that affect the
appearance of the finish, such as cracks, spalls, honeyconb, rock
pockets, or stains and discoloration of aggregate or matrix that cannot
be renoved by cl eani ng

Conceal ed surfaces that contain cracks in excess of 0.2 mllinmeter 0.01
inch wide, cracks that penetrate to the reinforcenent regardl ess of
wi dt h, honeyconb, rock pockets, and spalls except m nor breakage at
corners and edges
.14.4 Strength of Panels
Strength of precast concrete panels will be considered potentially
deficient if the panels fail to conply with the requirenents that contro
the strength of the panels, including the follow ng conditions:
Failure to nmeet conpressive strength tests

Rei nf orcement not confornming to the requirenments specified

Concrete curing and protection of panels agai nst extrenes of
tenmperature during curing not conformng to the requirenments specified

Panel s damaged during handling and erection
.14.5 Testing Panels for Strength
When there is evidence that the strength of precast concrete panels does
not meet specification requirements, cores drilled from hardened concrete
for conpressive strength determ nati on nust be made in accordance with
ASTM C 42/ C 42N and as fol | ows:

Take at least three representative cores fromthe precast-concrete
panel s that are considered potentially deficient.

Test cores with the saturated surface dry.
Strength of cores will be considered satisfactory if their average is
equal to or greater than 90 percent of the 28-day design conpressive
strength of 150 by 300 mllimeter 6- by 12-inch cylinders.
Submit test reports on the sane day that tests are nmade. Reports nust
contain the project nane and nunber, date, nane of contractor, nane of

SECTI ON 03 45 00 Page 48



precast concrete wall panel nmanufacturer, name of concrete-testing service,
identification letter and nunber of panel or panels represented by core
tests, nom nal maxi num size of aggregate, design compressive strength of
concrete at 28 cal endar days, conpressive breaking strength and type of
break, length of core test specinmen before capping, conpressive strength
after correcting for length dianeter ratio, direction of application of the
| oad on the core test specinmen with respect to the horizontal plane of the
concrete as placed, and the mpisture condition of the core test speci nen at
time of testing.

If the results of the core tests are unsatisfactory or if core tests are
inmpractical to obtain, nmake static load tests of a panel and will be
eval uated in accordance with ACI 305.1 and ACI 318/ 318R

Repl ace panel s used for core tests or static load tests with panels that
neet the requirenents of this section.

.14.6 Panel s-i n-Pl ace

Panels will be rejected for any one of the foll ow ng deficiencies:
Panel s not conforming to the requirenents for installation tol erances
Panel s that are danaged during constructi on operations
Panel s that devel op surface-finish deficiencies as specified

.15 CLEANI NG

Cl ean exposed-to-view surfaces of panels thoroughly with detergent and
water; use a brush to renobve foreign natter. Renpbve stains that remain
after washing in accordance with recommendati ons of the panel manufacturer.
Surfaces nmust be clean and uniformin color.

.16  SAMPLI NG AND TESTI NG
.16.1 Product Quality Control

PCI MNL-117 for PCl enrolled plants. Where panels are nmanufactured by
specialists in plants not currently enrolled in the PCl "Quality Contro
Program " provide a product quality control systemin accordance with

PCI MNL-117 and perform concrete and aggregate quality control testing
usi ng an approved, independent commercial testing |aboratory. Submit test
results to the Contracting O ficer.

.16.1.1 Aggregate Tests

ASTM C 33/ C 33Nh. Performone test for each aggregate size, including
determ nation of the specific gravity.

.16.1.2 Strength Tests

ASTM C 172. Provide ASTM C 39/ C 39V and ASTM C 31/ C 31N conpression

tests. Perform ASTM C 143/ C 143N slunp tests. Ml d six cylinders each day
or for every 15 cubic neters 20 cubic yards of concrete placed, whichever
is greater. Performstrength tests using two cylinders at 7 days and two
at 28 days. Cure four cylinders in the same manner as the panels and pl ace
at the point where the poorest curing conditions are offered. Mbi st cure
two cylinders and test at 28 days.
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3.16.1.3 Changes in Proportions
If, the conpressive strength falls bel ow that specified, adjust the m x
proportions and water content and nmake necessary changes in the
tenmperature, noisture, and curing procedures to secure the specified
strength. Notify the Contracting Oficer of all changes.

3.16.1. 4 Strength Test Results
Eval uate conpression test results at 28 days in accordance with ACl 214R
using a coefficient of variation of 20 percent. Evaluate the strength of
concrete by averaging the test results (two speci nens) of standard
cylinders tested at 28 days. Not nore than 20 percent of the individua
tests can have an average conpressive strength | ess than the specified
ultimate conpressive strength.

3.16.2 Rej ecti on
Panel s in place may be rejected for any one of the follow ng product
defects or installation deficiencies remaining after repairs and cl eani ng
have been acconplished. "Visible" neans visible to a person with norma
eyesi ght when viewed froma distance of 6 m 20 feet in broad daylight.

a. Nonconformance to specified tolerances.

b. Air voids (bughol es or bl owholes) larger than 10 mv 3/8 inch
di ameter.

c. Visible casting |ines.

d. Visible fromjoints.

e. Visible irregularities.

f. Visible stains on panel surfaces.

g. Visible differences between panel and approved sanple.
h. Visible non-uniformty of textures or color

i. Visible areas of backup concrete bl eeding through the facing
concrete.

j. Visible foreign material enbedded in the face

k. Visible repairs.

. Visible reinforcement shadow |i nes.

m  Visible cracks.

3.16.3 Field Quality Contro

Performfield inspection of panel connections. Notify the Contracting
Oficer in witing of defective welds, bolts, nuts and washers within 7
wor ki ng days of the date of inspection. All defective connections or welds

are to be renobved and re-wel ded or repaired as required by the Contracting
Oficer.
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3.16.3.1 Wl ded Connection Visual |nspection

AWS D1.1/D1. 1N, furnish the services of AWs-certified welding inspector for
erection inspections. Welding inspector nmust visually inspect all welds

and identify all defective welds.

-- End of Section --

SECTION 03 45 00 Page 51



