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PL ANT CERTI FI CATI ON PROGRAM  

FOR PRODUCTI ON OF 
ARCH I TECTURAL  PRECAST 

CONCRETE PRODUCTS 
 

 
The program out l ined herein is directed to cer t i fy that  plants of the Architectural 
Precast  Associat ion are quali fied in faci l i t ies and management  to produce 
Architectural Precast  Concrete with a required level of competence to be considered 
as standard for  the indust ry. I t  is to be emphasized that  this program is aimed at  
cer t i fying plants and not  the Architectural Precast  Concrete products they produce. 
 
I t  is intended that  a commit tee be formed within A.P.A. to administer  this program.  
This commit tee wil l  implement  pol icies and direct ions as issued from t ime to t ime 
by the Board of Directors.  I t  wi l l  insure that  inspect ions are standardized and that  
cer t i fied plants are current  on their  inspect ions.  I t  wi l l  approve inspect ion agencies 
and oversee the plant  cer t i ficat ion program.  Fi les wil l  be maintained at  the office of 
the Director  and an annual cer t i ficate wi l l  be issued from that  office.  Publicity of 
the program wil l  or iginate from the Director 's office. 
 
The commit tee wi l l  administer  inspect ions between the plants and the inspect ion 
agencies.  Each plant  wil l  have one person serve as l iaison dur ing the inspect ions.  
The test ing agencies inspector  wil l  remain at  the plant  for  a ful l  cycle of product ion 
and wil l  prepare a wr it ten repor t  on the inspect ions.  This repor t  wil l  be given to the 
plant  and a copy mai led to the commit tee.  This wr it ten repor t  wil l  be dist r ibuted no 
later  than two weeks after  the inspect ions.  I t  is expected that  the inspect ion wi l l  be 
a pass/fai l  system with remarks from the inspector  comment ing on any observat ion 
found per t inent  to the manufacturers abil i t y to improve. 
 
 
 



 

 2 

TABL E OF CONTENTS 
 
 
I .  I n t r oduct i on  
 
I I . Qual i t y  Con t r ol  Ph i l osophy 
 

A. General Object ives 
 

B. Factors for  Quali ty Control  
1.  Personnel 
2.  Record Keeping 
3.  Shop Drawings 
4.  Samples 
5.  Concrete Mixes 
6.  Dimensions 
7.  Reinforcement  
8.  Embeds 
9.  Concrete Placement  
10. Cur ing 
11. St r ipping 
12. Finishing 
13. Delivery 
14. Safety 

 
C. Management  I nfluence 

 
D. Areas of Responsibi l i t y 

1.  Sales/Est imat ing 
2.  Engineer ing 
3.  Product ion 
4.  Quali ty Control 
5.  Delivery 
6.  Project  Coordinat ion 

 
I I I . Qual i t y  Con t r ol  Pr ocedu r es 
 

A. Samples 
1.  General 
2.  Usage 

a. Select ion 
b. Cont rol  

3.  I dent ificat ion 
 
B. Engineer ing 



 

 3 

1.  Responsibi l i ty 
2.  Form Design 

a. Detai l ing 
b. Shape design 
c. Rust icat ions 

3.  Shop Drawings 
a. Layouts 
b. Shop detai ls 

4.  Connect ion and Reinforcing Design 
 

C. Test ing 
1.  General 
2.  Mater ial Test ing 

a. Cement  
b. Aggregates 
c. Water  
d. Reinforcing 
e. Admixtures 
f. Pigments 
g. I nser ts 
h. Embeds 
I .  Mix designs 

3.  Product  Test ing 
a. Compressive st rength 
b. Slump 
c. Air  content  
d. Other  tests 
e. Reinforcing 
f. Hardware 

4.  Equipment  Test ing 
a. Scales 
b. Jacks 
c. Test ing machines 

 
D. Review Procedures 

1.  Mater ials 
a. Aggregates 
b. Reinforcing 
c. Cement  
d. Embeds/Hardware 

2.  Concrete 
3.  Form Set-up 
4.  Test ing 
5.  Shop Detai ls 
6.  Storage Area 



 

 4 

7.  Final 
8.  Repairs 

 
E.  Record Keeping 

1.  Samples 
2.  Finishes/Mix Design 
3.  Mater ials 
4.  Drawings 
5.  Special i tems 

 
F. Plant  Faci l i t ies 

1.  Mater ial Storage 
a. Cement  
b. Aggregates 

2.  Batch Plant  
a. Batching 
b. Mixing 

3.  Reinforcement  
4.  Sub-assemblies 
5.  Cast ing 

a. Placing 
b. Consolidat ing 
c. Cur ing 
d. St r ipping 
e. Finishing 

6.  Storage 
7.  Shipping 

 
G.  Safety 

1.  General 
2.  Requirements 

a. Elect r ical Equipment  
b. Protect ive Wear 
c. Fire Protect ion 
d. Hazardous Mater ial 
e. Shielding 
f. Hoist ing Equipment  

   g. I nspector  L iabi l i ty 
h. Housekeeping 
 
 
 

 
 
 



 

 5 

I V. Appendi x 
 

A.  Reference Standards 
B.  Tolerances 

 
V.  Sample Pr ogr am Revi ew  For m  
 
I .  I n t r oduct i on  
 

Architectural precast  concrete has become increasingly popular  as a building 
product  because of i ts economy, flexibi l i ty, durabil i ty and universal  
availabi l i ty.  With this increased use a highly special ized indust ry has 
developed.  The successful  use of Architectural Precast  Concrete is dependent  
not  only on the designers understanding of the product , but  the abil i ty of 
manufacturers to produce products which comply to the desired intent  of the 
project .  

 
   The manufacture of Architectural precast  concrete requires a great  deal of 

craftsmanship.  I t  may be designed to be a st ructural element  or  solely as an 
Architectural feature.  Var ied shapes such as coping, returns, soffi ts, jambs, 
si l ls, and etc. can be cast  integral ly with the panels.  I nlay let ter ing as well  as 
geometr ic or  other  designs can also be incorporated into the panel.  This 
Program is intended to out l ine the basic requirements of precast  concrete 
plants to assure the capabil i ty of producing quali ty precast  concrete products. 

 
Quali ty cont rol begins with the dedicat ion of each company to produce a 
fabr icated product  that  conforms to the requirements speci fied in the cont ract  
documents; one that  is in compl iance with appropr iate codes and the 
recommended standards and pract ices of the indust ry; and the requirements 
established in this plant  cer t i ficat ion program. 

 
   Once shape, size, mater ials and finishing techniques are established then 

methods of manufacture, handl ing and erect ion can be determined.  
Mater ials and per formance standards for  precast  products, are normal ly 
stated in the final plans and specificat ions.  They should be reflect ive of the 
capabil i t ies and l imitat ions of the manufacturer , while keeping in mind the 
intent  of the designer . 

 
The procedures l isted herein are presented to serve as an out l ine for  the 
processes which govern the manufacture of architectural precast  concrete.  
I ts value is dependent  on the everyday pract ice and considerat ion of the 
individual  producer  and is to serve as a reference for  others of par t icular  
interest .  Personnel in the manufacturers organizat ion must  be t rained, 
competent , and knowledgeable of current  indust ry standards to achieve 
quali ty precast  concrete usage. 
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I I . Qual i t y  Con t r ol  Ph i l osophy 
 

A.  General Object ives 
The intent  of this out l ine is to ident ify procedures to establish quali ty 
precast  concrete and to assure responsibi l i ty for  quali ty 
manufactur ing.  These procedures establ ish the cr i ter ia necessary to 
relate to personnel and other  interested groups those steps and 
measures which are required to produce a quali ty product . 

B.  Factors for  Quali t y Control  
Management  shall  see that  sufficient  cont rol procedures are provided 
to assure al l  funct ions per formed throughout  the overal l  fabr icat ion 
process conforms to the quali ty standards out l ined in this manual.  
The most  important  funct ions in the product ion process are: 
1.   Personnel:  Qual i fied personnel responsible in the var ious areas 

of design, product ion, and delivery. 
2.   Record Keeping:  Proper select ion and inspect ion records for  al l  

mater ials used in product ion. 
3. Shop Drawings:  Clear  and complete shop drawings for  the 

product ion and erect ion of products. 
4. Samples:  Use of proper  sample procedures for  finish select ions. 
5. Concrete Mixes:  Proper design and batching of concrete mixes. 
6. Dimensions:  Cont rol of dimensions and tolerances. 
7. Reinforcement :  Proper  placement  and secur ing of 

reinforcement . 
8. Embeds:  Suitable select ion and usage of at tachments and 

proper  locat ion of al l  cast -in or  other  hardware i tems. 
9. Concrete Placement :  Proper  handling, placing and consol idat ion 

of concrete. 
10. Cur ing:  Suitable cur ing methods. 
11. St r ipping:  Proper st r ipping procedures. 
12. Finishing:  Consistent  finishing procedures. 
13. Delivery:  Proper  handling, stor ing and t ransport ing of products. 
14. Safety, Procedures and pract ices relat ing to personnel wel l 

being. 
C. Management  I nfluence 

As with any product ion faci l i ty, the degree and success of quali ty 
cont rol l ies in phi losophy and standards established by management . 
The success of a program is dependent  on the degree to which 
management  observes and requires adherence to established 
procedures.  Management  must  also be concerned and aware of 
pract ices which influence the safe working condit ions of the product ion 
faci l i ty. 

D. Areas of Responsibi l i t y 
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The separate funct ions relat ing to the overal l  operat ion of a product ion 
faci l i ty are assigned to personnel responsible for  their  specific dut ies.  
These responsibi l i t ies, depending on the producer , may be assigned by 
management . 

These funct ions are descr ibed as fol lows: 
1. Sales/Est imat ing: Conducts pr icing and procur ing of cont racts. 
2. Engineer ing: Per forms interpretat ion and conveying of 

informat ion for  the design, manufacture and instal lat ion of the 
product . 

3. Product ion: Al l  plant  operat ions associated with the 
manufactur ing process. 

4. Quali ty Control: Ver ifies product  conformance with shop 
drawings and speci ficat ions. 

5. Delivery: Hauling of product  to designated project  locat ion. 
6. Project  Coordinat ion: Coordinat ing and/or  instal lat ion of product  

according to design drawings. 
 
I I I . Qual i t y  Con t r ol  Pr ocedu r es 
 

A. Samples 
1. General: Precast  concrete samples are used to give informat ion 

of the proposed architectural t reatment .  They are used to show 
the type of mater ial, the quali ty of the concrete, and the type of 
finish.  They are related to specific projects and are to be 
considered only in this manner.  Samples should show expected 
color  var iat ions, texture deviat ions and possible finishing 
problems. 

2. Usage:  Samples are used speci fical ly for  two purposes: 
a. Select ion: Samples used for  select ion of finishes are 

general in intent  and used to make a prel iminary 
mater ial and finish select ion. 

b. Cont rol:  Cont rol  samples are produced as par t  of the 
cont ractual process.  They are used to indicate possible 
finish var iat ions, shape and finish relat ionships, and 
potent ial cast ing and consol idat ion problems. 

3. I dent ificat ion:  Al l  samples submit ted are to be clear ly ident ified 
by manufacturers name and ident i fying code number.  A 
permanent  fi le of sample code numbers with al l  related data 
shall  be maintained by the manufacturer  to ensure future 
dupl icat ion.  The sample fi le is to contain al l  informat ion on 
mater ials used, propor t ions of concrete mix, and methods for  
sur face finishing.  This informat ion is to be available upon 
request . 

B. Engineer ing 
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1. Responsibi l i ty:  The manufacturer  shal l  be responsible for  
forming, manufactur ing, and instal lat ion procedures. The aim is 
to insure that  finished projects conform within tolerances to the 
specified quali ty.  The manufacturer  shal l  review the design of 
the precast  concrete products with respect  to layout , 
connect ions, and handling st resses. Layout  considerat ions 
should include joint ing, manufactur ing and instal lat ion 
tolerances, joint  t reatment , product  sizing and finishes. I n 
addit ion to the required project  loadings, st resses must  be 
considered for  handl ing and instal lat ion.  The manufacturer  
should not i fy in wr it ing any var iat ions he perceives as requir ing 
precaut ion to the Architect / Engineer  and obtain wr it ten 
acknowledgment  of those var iat ions. 

2. Form Design:  Design should take into account  product ion 
real i t ies relat ive to drafts, t ransit ions, and demarcat ion 
features.  Form design should consider  the fol lowing factors: 
a. Detai l ing:  Draft ing of product  shape to faci l i tate 

st r ipping and finishing condit ions. 
b. Shape design:  Abrupt  changes in concrete masses which 

could produce cracking due to concrete shr inkage. 
c. Rust icat ions:  Recessed features are design features used 

for  var ious reasons. The reduct ion in thickness affects the 
st ructural design of the panel. 

3. Shop Drawings:  The pr imary funct ion of precast  shop drawings 
is the t ranslat ion of cont ract  documents into usable informat ion 
for  the manufacture, handling, and erect ion of the precast  
concrete units. 

    a. Layouts:  The erect ion drawings provide the precast  
manufacturer  with his only pract ical means of 
communicat ing with the General  Cont ractor , Architect , 
and Engineer .  The drawings provide the 
Architect /Engineer  with a means of checking inter facing 
with adjacent  mater ials.  

b. Shop detai ls:  Good product ion drawings reduce plant  cost  
and increase product ion efficiency by providing effect ive 
communicat ions between the engineer ing, product ion, 
and erect ion areas of responsibi l i ty. 
Effect ive shop detai ls indicate the fol lowing: 
1.  Type, quant ity and locat ion of reinforcing. 
2.  Type and posit ion of al l  embed items. 
3.  Panel ident i ficat ion and quant ity. 
4.  Sur faces requir ing finishing. 
5.  Comprehensive dimensions. 
6.  Type and locat ion of l i ft ing/erect ion devices. 
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4. Connect ions and Reinforcing Design:  The design or  review of a 
given design for  connect ions and reinforcing is the responsibi l i ty 
of the manufacturer .  St resses produced by handling and 
instal lat ion are in most  cases more cr i t ical  than in-place 
super imposed loadings and may require addit ional reinforcing. 

C. Test ing 
1. General: Test ing is the method of determining conformance to 

design and speci ficat ion requirements. Test ing procedures are 
assigned to the produced product , mater ial  to be incorporated in 
the product , and of machinery or  equipment  used in the 
manufactur ing process. 

2. Mater ial Test ing:  The speci fied proper t ies of al l  mater ials used 
in the manufactur ing process are to be determined by 
appropr iate test ing according to ASTM Standards.  These tests 
can be conducted by either  the mater ial suppl ier  or  the precast  
concrete manufacturer . 
a. Cement : Cement  mi l l  tests are usually suppl ied by the 

cement  manufacturer  for  each shipment .  Cement  wil l  
meet  requirements for  the named Type in ASTM C 150 or  
C 595.  Any mil l  cer t i ficates are to be kept  on fi le and 
made available to projects when specified.  Cer t i ficates of 
Compl iance to ASTM Standards wil l  be kept  on fi le and 
ver ified annually. 

b. Aggregates:  Aggregates for  general mixes are obtained 
from rel iable suppliers. Aggregates for  facing mixes are 
often selected for  their  color  and gradat ion and may 
deviate from normal standards.  Aggregates wil l  conform 
to ASTM C 33 or  C 330.  Gradat ions and other  analysis of 
the standard aggregates wil l  be kept  on fi le and copies 
furnished to projects when speci fied.  Standard 
aggregates ASTM cer t i ficat ions wil l  be kept  on fi le and 
ver ified annually. 

c. Water : Water  obtained from municipal supply need not  be 
tested.  Water  from a pr ivate well  or  other  source wi l l  be 
chemically analyzed for  potabil i ty. This analysis wi l l  be 
on fi le and ver ified annually. 

d. Reinforcing:  Reinforcing bars, mesh and prest ressing 
st rand wil l  be supplied with their  respect ive mi l l  
cer t i ficates.  Steel  wil l  meet  requirements of appl icable 
ASTM and ACI  speci ficat ions.  Any mil l  cer t i ficates are to 
be kept  on fi le and made available to projects when 
specified.  Cer t i ficates of Compliance to ASTM Standards 
wil l  be kept  on fi le and ver i fied annually.  A visual  
inspect ion wi l l  be made of al l  steel by plant  personnel for  
scal ing or  excessive pi t t ing before use in the product . 
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e. Admixtures:  Al l  relevant  informat ion of admixtures wi l l  
be on fi le in the plant  and copies furnished on projects as 
specified.  Air -enter ing agents wil l  conform to the 
requirements of ASTM C 260.  Other  admixtures wil l  
conform to requirements of ASTM C 494.  ASTM 
Cert i ficates of Compliance wil l  be kept  on fi le and ver i fied 
annually. 

f. Pigments:  The color  pigment  suppl ier  wil l  cer t i fy that  
pigments or  color ing agents are resistant  to l ime and 
other  alkal ies.  Pigments shall  conform to ASTM C 979.  
ASTM Cert i ficate of Compl iance wi l l  be kept  on fi le and 
ver ified annually. 

g. I nser ts:  I nser ts wil l  be used only as recommended by the 
suppliers within their  published data.  Al l  data on inser ts 
and hardware wil l  be kept  on fi le and copies furnished to 
projects when speci fied. 

h. Embeds:  I nformat ion wil l  be kept  on fi le for  al l  mater ials 
used in the manufactur ing process.  The manufacturers 
recommended procedures for  the use and applicat ion wil l  
be st r ict ly adhered to. 

I . Mix designs:  Concrete mix propor t ions are to be 
established under  careful ly cont rol led condit ions. 
Concrete mixes developed for  specific mater ials may 
require re-evaluat ing of the mix design when the 
mater ials change.   As a general rule pet rographic 
analysis of facing aggregates should be updated every two 
years.  Record of al l  standard concrete mixes wi l l  be 
maintained and available for  specific projects.  These mix 
designs wil l  be ver ified by an independent  test ing agency 
or  by the producers test ing equipment  i f such equipment  
is cer t i fied.  Test  results wil l  include:  compressive 
st rength, slump, unit  weight , air  content  and absorpt ion.  
Copies of ver ified test  results wi l l  be kept  on fi le.  Tests 
wil l  conform to appropr iate requirements of ASTM 
standards." 

   3.  Product  Test ing 
Product  test ing is to maintain product ion uniformity to ensure 
conformity to establ ished cr i ter ia of repor ted data. Specimens 
wil l  be made and tested for  each mix used on a weekly basis or  
for  every 100 cu. yds. of any individual mix.  Tests may by 
per formed by the producer  or  an outside test ing agency.  The 
observat ions to be per formed and their  frequency are to be as 
specified. 
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a. Compressive st rength:  Concrete st rength wil l  be 
determined by methods in accordance with ASTM C 31 or  
C1194.  

b. Slump: Slump test  wil l  be made as required and a 
var iat ion of + or  - one inch wi l l  be al lowed. 

c. Air  content : Air  content  for  air -ent rained concrete wil l  be 
tested by appropr iate methods.  Var iat ions wil l  not  exceed 
+ or  - 1.5 percent  points. 

d. Other  tests: Other  test  as required by speci ficat ion wi l l  be 
per formed according to established methods. 

e. Reinforcing: Product  test ing wil l  include inspect ion for  
conformance to steel placement  and design requirements. 

f. Hardware: I nspect ion for  conformance to design of 
hardware, inser ts and other  embed items wil l  be included 
in product  test ing. 

4. Equipment  Test ing 
a. Scales: Batch plant  scales wil l  be inspected and cal ibrated 

on an annual basis.  Calibrat ion records wil l  be kept  on 
fi le and dates wil l  be posted on the equipment . 

b. Jacks: Jacks for  st ressing st rand wil l  be cal ibrated on an 
annual basis. Calibrat ion records wi l l  be kept  on fi le and 
dates wil l  be posted on equipment . 

c. Test ing machines: Plant  concrete cyl inder  test ing 
equipment  wil l  be cal ibrated annually. Calibrat ions 
records wi l l  be kept  on fi le and dates wi l l  be posted on the 
machine. 

D.  Review Procedures 
The scope of quali ty cont rol reviews to be per formed in 
architectural precast  concrete plants shal l  include the fol lowing: 

1. Mater ials:  Any required plant  test ing of mater ials for  
acceptance pr ior  to init ial cast ing, and daily visual checks for  
quali ty maintenance. 
a. Aggregates:  Daily visual checks for  color  and appearance 

of al l  aggregates used to insure conformity to accepted 
standards.  Review each new load as they are del ivered. 

b. Reinforcing: Daily visual checks of al l  reinforcing to be 
used, for  damage, contaminat ion or  excessive corrosion.  
Reinforcing size, st rength, conformity and locat ion is to be 
as shown and speci fied. 

c. Cement :  A visual check at  each weighing or  batching to 
observe possible contaminat ions from moisture or  other  
mater ials. 

d. Embeds/Hardware:  Al l  embeds and hardware is to be 
used according to the manufacturers published use and 
design data.  Embeds posit ioned pr ior  to concrete 



 

 12 

placement  should be securely fastened to prevent  
movement . Protect ion should be provided for  threads, 
openings and slots from damage or  fi l l ing with concrete 
dur ing the pour ing process.  Protect ion should also be 
provided on embeds dur ing finishing, storage and 
delivery.  Anchors applied to embeds should be reviewed 
for  compl iance to design requirements.  Welded anchors 
should be tested for  compl iance after  every 100 units.  
Anchors on embeds should be reviewed pr ior  to 
posit ioning in the form. 

2.   Concrete:  Care must  be taken to maintain the mix consistency 
throughout  the project .  The consistency of temperature, slump 
and cur ing condit ions are important  in the final product  finish.  
Weighing, dispensing, sequencing and mixing of mater ials 
should be accurate and consistent  to maintain acceptable panel 
finishes. 

3.   Form set  up:  Forms must  be fabr icated to maintain specified 
tolerances dur ing concrete placing.  Form set -ups for  mult iple 
pours should be rechecked daily for  dimension tolerance 
var iat ions.  Re-checking form set -up changes pr ior  to concrete 
placement  lessens potent ial cast ing errors.  Changes involving 
block-outs, reveals, cast -in i tems, posit ion and amount  of 
reinforcing should be rechecked fol lowing init ial posit ioning and 
pr ior  to concrete placement .  A visual check of the  secur ity of 
these placements should be made dur ing placing the concrete.  
The fi t  and sealing of forms should be such that  leakage does not  
occur  causing undesirable fins or  edges, unacceptable voids, or  
discolorat ion. 

4.   Test ing: Select  and prepare concrete specimens for  test ing and 
per form tests for  slump, air  content , compressive st rength, and 
other  tests as required.   

5.   Shop Detai ls:  Compare finished product  to shop drawing 
detai ls, sur face finishes, dimensions, locat ion of embeds and 
conformance to shape and detai l ing.  Final review of product  
conformity should be made pr ior  to shipment . 

6.   Storage area:  General observat ions of storage area for  proper  
blocking methods used for  prevent ion of chipping, warpage, 
cracking, contaminat ion or  blocking stains, and other  i tems that  
may adversely affect  the quali ty of the product  should be made 
on a regular  basis. 

7. Final:  A final review of the product  should be made dur ing 
loading for  proper  blocking, to detect  stains, chips, cracks, 
warpage, and other  defects. 

8. Repairs:  Fol lowing any repair , a review should be made of i ts 
acceptabil i ty and soundness. 
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E.  Record Keeping 
1. Samples:  Mix design and finish informat ion for  promot ion 

samples are to be ident ified and available for  reproducing and 
dupl icat ing. 

2. Finishes/Mix Design:  Approved project  finish requirements and 
mix design informat ion is to be ident ifiable and available for  
each specific project . 

3. Mater ials:  Mi l l  test  repor ts for  mater ials not  plant  tested shall  
be required of applicable suppliers. A system of ident ificat ion 
shall  be establ ished to correlate par t icular  mater ials to a given 
project . These records should be kept  a minimum of two years.   

 
The fol lowing ASTM Cert i ficates of Compl iance are to be kept  on fi le.   

a. Cement  
b. Standard or  general ly used aggregates. 
c. Admixtures (air -ent raining and water-reducers.) 
d. Reinforcing (mesh, re-bars, st rand) 
e. Pigments 
f. I nformat ion on special i tems are normally fi led with the 

specific project  on which they are used. 
4. Drawings:  Engineer ing data including any calculat ions and 

approved shop drawings is to be ident i fiable and available for  
each specific project .  This informat ion is to be maintained for  
future reference to resolve const ruct ion disputes and 
documentat ion for  any l i t igat ion. 

5. Special  i tems:  Keep available records of al l  product  test ing 
per formed on speci fic projects.  These include concrete tests, 
special inspect ions and any special design or  per formance 
test ing. 

F. Plant  Faci l i t ies  
Quali ty product ion of architectural precast  concrete requires plant  
faci l i t ies which reflect  cur rent  concrete technology and at t i tudes for  
cleanl iness and personnel safety. 
1. Mater ial storage: 

a. Cement :  Provide contaminat ion free storage for  each type 
of cement  used. 

b. Aggregates:  Storage of aggregates should be adequate to 
prevent  contaminat ion.  Handling should be such that  
segregat ion of aggregates is minimal. 

2. Batch Plant :  Batch plants are to be capable of producing 
concrete of the quali ty required for  architectural precast  
concrete including faci l i t ies for  measur ing, mixing, and 
dispensing. 
a. Batching: Batching equipment  shall  be such that  the 

concrete is consistent  and within specified tolerances.  
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Scales should be cer t i fied annual ly and ver ificat ion posted 
on them.  Checking of scales may be required more often. 

b. Mixing:  Mixing equipment  shall  be of a capacity and type 
to produce thoroughly mixed concrete of a uniform 
consistency. 

c. Admixtures:  Admixtures used in mix designs are cr i t ical  
in the desired per formance of concrete.  They must  be 
dispensed consistent ly, in a t imely and accurate manner  
from batch to batch. 

3. Reinforcement :  Reinforcement  should be stored, sor ted and 
accessible.  Areas used for  fabr icat ion should be clean and 
order ly. Personnel safety and keeping the mater ial free from 
contaminates and damage are the pr imary concerns. 

4. Sub-assemblies:  Sub-assembly areas for  forms, steel  embeds 
and reinforcing steel should be accessible, capable of producing 
desired assemblies and adequate for  the faci l i ty.  Assembly of 
units should be by speci ficat ion and fol low al l  current  indust ry 
standards. 

5. Cast ing:  Cast ing areas should be adequate and order ly to 
cont rol the fabr icat ion process of Architectural precast  concrete. 
a. Placing:  Concrete should be deposited in the forms in 

methods that  maintain a consistent  and uniform finish 
sur face.  I t  should not , by means of placing, disturb or  
displace any embed items previously placed.  Care should 
be exercised to see that  form oi ls or  retarders do not  
inhibit  the design per formance of anchors or  reinforcing.  
Prevent ion of cor rosion through and on finished sur faces 
must  be considered when placing reinforcing, reinforcing 
supports, and t ies. 

b. Consol idat ing:  Vibrat ion in addit ion to removing air  
voids should also evenly dist r ibute the concrete and in 
some cases or ientate the aggregates for  a desired finish. 

c. Cur ing:  Protect ion must  be provided dur ing the init ial 
cur ing of concrete placement  to at tain desired concrete 
st rengths.  Consistent  cur ing condit ions of temperature, 
humidity and t ime are required to maintain finish 
consistency.  Cont rol l ing excessive heat  and air  movement  
reduces condit ions that  cause shr inkage cracks. 

d. St r ipping:  Removal of the product  from i ts form is most  
cr i t ical in regards to i ts st ructural capacity.  St r ipping 
methods should not  damage the finish sur face.  Forms 
should be designed to al low st r ipping of the product .  
Concrete st rengths are cr i t ical  for  the per formance of 
l i ft ing devices and reinforcing.  Proper  concrete st rengths 
pr ior  to st r ipping must  be at tained.  L ift ing equipment  
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must  be adequate and in a condit ion to al low safe and 
successful st r ipping of the product . 

e. Finishing:  Finish areas must  be provided to per form the 
var ious methods of at taining the final sur face t reatment  
of the product .  Special considerat ions should be given for  
finishing methods using chemicals or  that  create 
excessive dust  par t icles.  The product  should be supported 
and posit ioned for  the safety of the personnel working on 
and around the product .  Equipment  for  finishing 
techniques must  be adequate to maintain consistency 
from piece to piece.  Imperfect ions which appear may 
require repair .  Patching must  be aesthet ical ly acceptable 
and st ructural ly sound. 

6. Storage:  Products stored for  future shipment  should be 
adequately supported and blocked to prevent  damage. Posit ion 
of blocking is determined by design and must  be maintained in 
storage. Precaut ions should be taken to prevent  chipping, 
warpage, cracking, contaminat ion, or  staining of the product  in 
the storage area.  I t  should be stored in an order ly and 
accessible manner. 

7. Shipping:  Loaded products must  be proper ly blocked to prevent  
cracking and damage to the finished sur face. Panels must  be 
adequately secured dur ing t ransport ing to prevent  shift ing and 
damage.  Some instances may require protect ion from 
contaminat ion to the finished sur face.  The product  should be 
scheduled for  the desired del ivery sequence of the instal ler .  I f 
possible, they should be or ientated at  the desire of the erector . 

G. Safety 
1. General:  This program wil l  not  at tempt  to address al l  of the 

safety requirements that  are involved in conduct ing a safe 
operat ion.  The OSHA Act  of 1970 st ipulates al l  of the 
requirements for  safety and other  governmental acts require 
their  compl iance.  There are some specific areas of safety 
concerns that  direct ly affect  the abil i ty of the personnel and 
faci l i t ies to produce quali ty precast  concrete products. 

2. Safety Requirements: 
a. Elect r ical Equipment :  General inspect ion of elect r ical 

equipment  to assure that  proper  grounding is in place and 
that  no bare wires are present . 

b. Protect ive Wear:  Proper  protect ive wear is used when 
gr inding, welding, (acid) washing, sandblast ing, or  other  
operat ions that  may cause damage to the eyes or  body.  
This includes proper  breathing apparatus when fumes or  
dust  pose a hazardous condit ion. 
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c. Fire Protect ion:  Adequate fire ext inguisher  or  other  types 
of appl icable fi re fight ing equipment . 

d. Hazardous Mater ial :  Flammable and hazardous 
mater ials shall  be proper ly stored with proper  protect ion 
of personnel from possible injury. 

e. Shielding:  Al l  saws, gr inders, belts, chains, dr ive shafts 
and other  rotat ing equipment  shal l  have al l  safety shields 
and covers in place and in good condit ion for  a safe 
operat ion. 

f. Hoist ing Equipment :  L ift ing devices, cranes, fork l i ft s, 
and other  loading and t ransport ing equipment  shall  be 
kept  in safe working condit ion.  Sl ings, hooks, shackles, 
and other  r igging shall  be regular ly inspected for  wear  
and replacement . 

g. I t  is not  the intent  of the cer t i ficat ion program to t ransfer  
safety precaut ions from management  to the program 
inspect ion.  I nspectors wil l  br ing any obvious concerns to 
the at tent ion of management  for  disposit ion. 

h. Housekeeping: I t  is the bel ief of A.P.A. that  good 
housekeeping and an order ly premise wi l l  lead to a safer  
workplace and a higher  quali ty product .  I nspectors are 
asked to note the housekeeping of al l  work areas and 
repor t  both posit ive and  negat ive comments to 
management . 

APPENDI X A 
 

STANDARDS CI TED I N TH E M ANUAL  
AND RECOM M ENDED REFERENCE M ATERI AL  

 
 
AMERICAN SOCIETY OF TESTING AND MATERIALS 
 
ASTM  Tit le 
Designat ion 
 
A 36   Speci ficat ion for  Carbon St ructural Steel  
A 47   Speci ficat ion for  Fer r i t ic Mal leable I ron Cast ings 
A 82   Speci ficat ion for  Steel  Wire, Plain, for  Concrete Reinforcement  
A 184   Speci ficat ion for  Fabr icated Deformed Steel Bar  Mats for  

Concrete Reinforcement  
A 185   Speci ficat ion for  Steel Welded Wire Reinforcement , Plain, for  

Concrete 
A 416   Speci ficat ion for  Steel St rand, Uncoated Seven-Wire for  

Prest ressed Concrete 
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A 421   Speci ficat ion for  Uncoated St ress-Relieved Wire for  Prest ressed  
 Concrete 

A 496   Speci ficat ion for  Steel Wire, Deformed, for  Concrete 
Reinforcement  

A 497   Speci ficat ion for  Steel Welded Wire Reinforcement , Deformed, 
for  Concrete 

A 615   Speci ficat ion for  Deformed and Plain Bil let -Steel Bars for  
Concrete Reinforcement  

A 616   Speci ficat ion for  Rail-Steel Deformed and Plain Bars for  
Concrete Reinforcement  

A 617   Speci ficat ion for  Axle-Steel Deformed and Plain Bars for  
Concrete Reinforcement  

A 706   Speci ficat ion for  Low Al loy Steel  Deformed Bars for  Concrete 
Reinforcement  

C 31   Method of Making and Cur ing Concrete Test  Specimens in the 
Field 

C 33   Standard Specificat ion for  Concrete Aggregates 
C 39   Standard Test  Method for  Compressive St rength of Cylindr ical  

Concrete Specimens 
C 40   Standard Test  Method for  Organic Impur it ies in Fine 

Aggregates for  Concrete 
C 42   Standard Test  Method for  Obtaining and Test ing Dr i l led Cores 

and Sawed Beams of Concrete 
C 88   Standard Test  Method for  Soundness of Aggregates by Use of 

Sodium Sulfate or  Magnesium Sulfate 
C 127   Standard Test  Method for  Specific Gravi ty and Absorpt ion of 

Coarse Aggregate 
C 128   Standard Specificat ions for  Specific Gravity and Absorpt ion of 

Fine Aggregate 
C 136   Standard Test  Method for  Sieve Analysis of Fine and Coarse 

Aggregates 
C 138   Standard Test  Method for  Unit  Weight , Yield, and Air  Content  ( 

Gravimetr ic) of Concrete 
C 143   Standard Test  Method for  Slump of Hydraulic Cement  Concrete 
C 150   Standard Specificat ion for  Por t land Cement  
C 172   Standard Pract ice for  Sampling Freshly Mixed Concrete 
C 173   Standard Test  Method for  Air  Content  of Freshly Mixed 

Concrete by the Volumetr ic Method 
C 192   Standard Pract ice for  Making and Cur ing Concrete Test  

Specimens in the Laboratory 
C 227   Test  Method for  Potent ial  Alkal i  React ivity of 

Cement-Aggregate Combinat ions (Mortar-Bar  Method) 
C 231   Test  Method for  Air  Content  of Freshly Mixed Concrete by the 

Pressure Method 
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C 260   Standard Specificat ion for  Air -Ent raining Admixtures for  
Concrete 

C 295   Standard Guide for  Pet rographic Examinat ion of Aggregates for  
Concrete 

C 330   Standard Specificat ion for  L ightweight  Aggregates for  
St ructural Concrete 

C 470   Standard Speci ficat ion for  Molds for  Forming Concrete Test  
Cylinders Ver t ical ly 

C 494   Speci ficat ion for  Chemical Admixtures for  Concrete 
C 566   Standard Test  Method for  Total Evaporable Moisture Content  of 

Aggregate by Drying 
C 567   Standard Test  Method for  Determining Density of St ructural 

L ightweight  Concrete 
C 595   Standard Specificat ion for  Blended Hydraulic Cements 
C 617   Standard Pract ice for  Capping Cyl indr ical Concrete Specimens 
C 666   Standard Test  Method for  Resistance of Concrete to Rapid 

Freezing and Thawing 
C 805   Standard Test  Method for  Rebound Number of Hardened 

Concrete 
C 979   Standard Speci ficat ion for  Pigments for  I ntegral ly Colored 

Concrete 
C 1194  Standard Test  Method for  Compressive St rength of 

Architectural Cast  Stone 
C 1195  Standard Test  Method for  Absorpt ion of Architectural Cast  

Stone 
 
AMERICAN CONCRETE INSTITUTE 
 
ACI    Tit le 
Designat ion 
 
ACI  211.1  Standard Pract ice for  Select ing Proport ions for  Normal, 

Heavyweight , and Mass Concrete 
ACI  211.2  Standard Pract ice for  Select ing Propor t ions for  St ructural  

L ightweight  Concrete 
ACI  211.3  Recommended Pract ice for  Select ing Proport ions for  No-Slump 

Concrete 
ACI  212  Guide for  Use of Admixtures in Concrete 
ACI  213  Guide for  St ructural L ightweight  Aggregate Concrete 
ACI  304  Recommended Pract ice for  Measur ing, Mixing, Transport ing, 

and Placing Concrete 
ACI  305  Recommended Pract ice for  Hot  Weather  Concret ing 
ACI  306  Recommended Pract ice for  Cold Weather  Concret ing 
ACI  308  Recommended Pract ice for  Cur ing Concrete 
ACI  309  Recommended Pract ice for  Cur ing Concrete 
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ACI  318  Building Code Requirements for  Reinforced Concrete 
ACI    Manual of Concrete Pract ice 
ACI  533R-93  Guide For  Precast  Concrete Wall Panels 
 
PRECAST/PRESTRESSED CONCRETE I NSTITUTE 
 
PCI    Tit le 
Designat ion 
 
MNL-121-77 PCI  Manual for  St ructural Design of Architectural Precast  

Concrete 
PCI  Architect - Architectural Precast  Concrete  
ural Manual (Second Edit ion) 
MNL-117-77 Manual for  Qual i ty Control for  Plants and Product ion of 

Architectural Precast  Concrete Products - Second Edit ion 
MNL-119  PCI  Architectural Precast  Concrete Draft ing Handbook 
 
AMERICAN WELDING SOCIETY 
 
AWS   Tit le 
Designat ion 
 
A 5.1   Speci ficat ion for  Mi ld Steel Covered Arc Welding Elect rodes 
A 5.5   Speci ficat ions for  Low-Alloy Steel Covered Arc Welding 

Elect rodes 
D 1.1   St ructural Welding Code 
D 12.1  Reinforcing Steel Welding Code 
 
CAST STONE INSTITUTE 
 
CSI    Tit le 
Designat ion 
 
CSI -04720-90 Cast  Stone Inst i tute Technical Manual with Case Histor ies. 
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Speci f i c Refer ence M at er i al  
 
ACI -533R-93 Referenced To Program Review Form 
 
Sect ion I   Personnel: These requirements are from typical manufactur ing  
    operat ions and have no indust ry references. 
 
Sect ion I I   Records: ACI -533R Sect ion 7.8 
 
Sect ion I I I   Shop Drawings: ACI -533R Paragraph 5.1.1 
 
Sect ion IV  Samples: ACI -533R Sect ion 1.4 
 
Sect ion V  Concrete Mixes: ACI -533R Sect ion 5.3 
 
Sect ion VI   Dimensions: ACI -533R Sect ion 3.5 Paragraph 5.1.1 and 5.2.7. 
 
Sect ion VI I   Reinforcing: ACI -533R Sect ions 4.7 and 5.4 
 
Sect ion VI I I   Embeds: ACI -533R Sect ion 4.8 
 
Sect ion IX  Placement : ACI -533R Sect ions 5.2 and 5.5 
 
Sect ion X  Cur ing: ACI -533R Sect ion 5.7 
 
Sect ion XI   St r ipping: ACI -533R - Sect ion 5.8 and Paragraph 6.2 
 
Sect ion XI I   Finishing: ACI -533R - Sect ion 5.6 
 
Sect ion XI I I   Delivery: ACI -533R - Sect ion 5.9 
 
Sect ion XIV  Safety: Safety is a general concern and specific references are  
    directed to local author it ies and O.S.H.A. 
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APPENDI X B 
 

TOLERANCES FOR ARCHITECTURAL PANELS 
 
Panel length and width: 

10 ft  or  under.......................................................... ±1/8" 
10 to 20 ft ............................................................. -3/16", +1/8" 
20 to 40 ft ............................................................. ±1/4" 

 
Panel thickness.................................................................. -1/8", +1/4" 
 
Panel Squareness (diagonal lengths): 

Per  6 ft  of diagonal length........................................ ±1/8" 
Maximum diagonal var iat ion................................... ±½" 

 
Locat ion of rust icat ion joints............................................... ±1/16" 
 
Dimensions of Architectural features and  

rust icat ions............................................................ ±1/16" 
 
Length and width of blockouts............................................ ±1/4" 
 
Locat ion of blockouts hidden from view and used  

for  HVAC and ut i l i t ies.............................................. ±½" 
 
Some types of windows and equipment  require openings more accurately placed.  
When this is the case, the minimum pract ical tolerance should be defined by the 
manufacturer . 
 
Panel bowing..................................................................... ±L/360 
 
Different ial bowing between panels.................................... ½" 
 
Panel warping.................................................................... 1/16" per  ft  
 
Locat ion of embed plates and angles.................................. ±1" 
 
Flushness and rotat ion of embeds...................................... ±1/4" 
 
Locat ion of inser ts.............................................................. ±½" 
 
Locat ion of handl ing devices............................................... ±3 
 
Locat ion of tendons............................................................ ±1/8" 
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Locat ion of haunch or  bear ing angles................................. ±1/4" 
 
Elect r ical out lets, hose bibs, etc.......................................... ±½" 
 
Reinforcing steel and welded wire fabr ic........................... ±½" 
 
Where posit ion has st ructural implicat ions or  affects 
Concrete cover ........................................................... ±1/4" 
 

 
 
 


