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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  t i l t - up concr et e wal l  panel s 
pr ecast  on a pr evi ousl y pr epar ed cast i ng bed,  
usual l y t he f l oor  s l ab,  and er ect i on wi t h a cr ane by 
t i l t i ng t o a near  ver t i cal  posi t i on,  l i f t i ng f r ee of  
t he f l oor ,  and pl aci ng i n f i nal  l ocat i on.

Thi s sect i on i ncl udes var i ous mat er i al s such as 
r el ease agent s,  l i f t i ng and br aci ng i nser t s,  cast - i n 
accessor i es,  speci al  f i ni shes,  and i nst al l at i on as 
r el at ed t o t i l t - up const r uct i on.   Thi s sect i on al so 
i ncl udes f or m l i ner s,  pl aci ng concr et e,  t ol er ances,  
and er ect i on and cl eanup of  panel s.

Thi s sect i on does not  i ncl ude concr et e mat er i al s 
common t o al l  concr et e wor k such as cement s,  
aggr egat es,  and l i me.

Ensur e dr awi ngs i l l ust r at e a compl et e desi gn,  
i ndi cat i ng s i zes of  panel s,  r ei nf or ci ng,  l ocat i ons 
of  l i f t i ng i nser t s,  connect i ons det ai l s,  and 
r el at i ve l ocat i on of  var i ous st r uct ur al  member s t o 
whi ch panel s ar e connect ed,  wi t h suf f i c i ent  
di mensi ons t o convey adequat el y t he quant i t y and 
nat ur e of  t he r equi r ed wor k.   Ver i f y t hat  dr awi ngs 
i ndi cat e whet her  t he i nt er i or  or  ext er i or  sur f ace i s 
cast  f ace up.

Ensur e bol t ed and wel ded j oi nt s and connect i ons ar e 
i ndi cat ed when t hese connect i ons ar e r equi r ed t o 
r esi st  appl i ed l oads.

Ensur e ar chi t ect ur al  concr et e wal l  panel s ar e 
indicated.

For mwor k,  r ei nf or ci ng st eel ,  and concr et e ar e 
speci f i ed i n Sect i on 03 30 53 MI SCELLANEOUS 
CAST- I N- PLACE CONCRETE.
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Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

PART 1   GENERAL

Section 05 05 23.16  STRUCTURAL WELDING, Section 03 30 53  MISCELLANEOUS 
CAST-IN-PLACE CONCRETE, and Section 07 92 00  JOINT SEALANTS, along with 
ACI 551.1R  and ACI CP-50  apply to work specified in this section.

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACI 302.1R (2015) Guide for Concrete Floor and Slab 
Construction

ACI 551.1R (2014) Tilt-up Concrete Construction Guide

ACI CP-50 (2007) Tilt-Up Supervisor & Technician 
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Reference Guide

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2020; Errata 1 2021) Structural Welding 
Code - Steel

ASTM INTERNATIONAL (ASTM)

ASTM C494/C494M (2019) Standard Specification for Chemical 
Admixtures for Concrete

1.2   ADMINISTRATIVE REQUIREMENTS

1.2.1   Pre-Installation Meetings

No later than [30] [_____] days after Contract Award, the Contracting 
Officer will schedule a pre-installation meeting.  Bring to attention of 
the Contracting Officer any discrepancies found in the architectural and 
structural drawings.  Submit the following:

a.  Submit Fabrication Drawings  signed and sealed by a registered 
professional engineer.  Include dimensions of panels and size and 
location of openings for concrete formwork on the fabrication 
drawings.  Show connection details, reinforcing details, and lifting 
devices on the installation drawings, used for the following items:

(1) Panels

(2) Reinforcement and Embedded Items

b.  Submit certificates for the following items showing conformance with 
referenced standards contained in this section:

(1) Facing Aggregate

(2) Concrete Aggregates

(3) Chemical Admixtures

(4) Release Agent

(5) Pick-Up Inserts

(6) Bracing Inserts

(7) Reglets

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G. "   Gener al l y,  ot her  
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submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a “ G”  t o an i t em,  
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

 The " S"  c l assi f i cat i on i ndi cat es submi t t al s 
r equi r ed as pr oof  of  compl i ance f or  sust ai nabi l i t y  
Gui di ng Pr i nci pl es Val i dat i on or  Thi r d Par t y 
Cer t i f i cat i on and as descr i bed i n Sect i on 01 33 00 
SUBMI TTAL PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce 
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.

**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Fabrication Drawings

Panels

Reinforcement and Embedded Items

SD-04 Samples

Concrete Panel Sample ; G[, [____]]

Exposed Aggregate ; G[, [____]]

SD-07 Certificates

Facing Aggregate

Concrete Aggregates

Chemical Admixtures

Release Agent
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Pick-Up Inserts

Bracing Inserts

Reglets

1.4   QUALITY CONTROL

1.4.1   Erector Qualifications

Provide an experienced supervisor for panel construction and erection 
having at least [2] [_____] years of successful experience in tilt-up 
construction, similar to the size and amount required for this project.  
Personnel working pursuant to this section, may at the Contracting 
Officer's option, be required to demonstrate technical competence by 
performing sample work [and/or by displaying their state 
qualifications/certificates], at no additional cost to the Government.

1.4.2   Tolerances

Apply the following tolerances to this work:

**************************************************************************
NOTE:   Tol er ances may need t o be changed dependi ng 
on l ocat i on of  wor k.

**************************************************************************

a.  Dimensional tolerances:  Plus or minus  3.2 millimeter  1/8 inch  in 
length and height,  4.8 millimeter  3/16 inch  across diagonals

b.  Bowing or warpage tolerance:  Plus or minus  12.7 millimeter in 3050 
millimeter  1/2[_____] inch in 10 feet

c.  Thickness tolerance:  Plus  12.7, minus 3.2 millimeter  1/2, minus 1/8 
inch

[ 1.4.2.1   Samples

Cast a  1200 by 1200 millimeter  4 by 4 foot  Concrete Panel sample  on a 
casting slab to demonstrate releasing ability of release agent and 
architectural effects.  Also provide three,  300 by 300 millimeter  12 by 12 
inches  test panels of Exposed Aggregate .

] PART 2   PRODUCTS

2.1   SYSTEM DESCRIPTION

2.1.1   Water Absorption

**************************************************************************
NOTE:   Maxi mum absor pt i on i s 2 per cent  but  not  l ess 
t han t he per cent age obt ai ned by t est i ng t he f aci ng 
aggr egat es i n t he sampl e panel .

**************************************************************************

Ensure water absorption of facing aggregates is not less than the 
percentage obtained by testing the facing aggregates in the approved 
sample panel.
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2.2   EQUIPMENT

2.2.1   Form Liners

**************************************************************************
NOTE:   Del et e t he par agr aph headi ng and t he 
f ol l owi ng sent ence when f or m l i ner s ar e not  
r equi r ed.   I f  r equi r ed,  sel ect  t ype of  l i ner  f r om 
l i st  bel ow.

**************************************************************************

Provide [rubber matting][wood board][plywood panel][nailed-on 
inserts][fiberglass][plastic sheets][pattern as shown on drawings] form 
liners.

2.3   MATERIALS

2.3.1   Chemical Admixtures

**************************************************************************
NOTE:   Speci f y admi xt ur es when t hey ar e not  i ncl uded 
under  cast - i n- pl ace concr et e.

**************************************************************************

[ Provide admixture conforming to ASTM C494/C494M, Type B for retarder.

][ Provide admixture conforming  to ASTM C494/C494M, Type C for accelerator.

] 2.3.2   Release Agent

**************************************************************************
NOTE:   Ensur e addi t i onal  f i ni shes ar e speci f i ed.   
Ensur e r esi n t ype agent s ar e used f or  panel s t o 
r ecei ve addi t i onal  f i ni shes.

**************************************************************************

[ Use resin type release agent, containing no materials that could affect 
bond of subsequent finishes or natural appearance of exposed concrete 
surfaces.

][ Use paraffin type release agent.

] 2.3.3   Facing Aggregate

**************************************************************************
NOTE:   Del et e par agr aph headi ng and t he f ol l owi ng 
sent ence when f aci ng aggr egat es ar e not  r equi r ed.   
Sel ect  appl i cabl e opt i on( s) .

**************************************************************************

Provide [gravel][limestone][quartz][marble][granite][glass][ceramic] 
aggregate.  Match color and gradation appearance of facing aggregates of 
panels to the accepted sample panel.

2.3.4   Concrete Aggregates

Provide concrete aggregates conforming to Section 03 30 53  MISCELLANEOUS 
CAST-IN-PLACE CONCRETE for concrete aggregates, except that coarse 
aggregate ranges from  31.5 to 9.5 millimeter  1-1/4 to 3/8 inch  in size.
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2.4   CAST-IN ACCESSORIES

2.4.1   Pick-Up Inserts

[ Provide [double] [single] type inserts.

][ Provide [corrosion-resistant steel] [hot-dip galvanized]inserts.

] 2.4.2   Bracing Inserts

Provide [corrosion-resistant steel] [hot-dip galvanized] inserts with a 
height corresponding to the thickness of the panel.

2.4.3   Reglets

**************************************************************************
NOTE:   Sel ect  ei t her  met al  or  pol yvi nyl chl or i de 
r egl et s.   I f  met al  r egl et s ar e r equi r ed,  speci f y 
ei t her  cor r osi on- r esi st ance st eel  or  hot - di p 
gal vani zed.   Mi ni mum t hi ckness f or  met al  r egl et s i s  
0. 38 mi l l i met er  0. 015 i nch.

**************************************************************************

[ Provide [corrosion-resistant] [hot-dip galvanized-] steel,  0.48 millimeter  
28-gage , metal reglets with styrofoam rigid filler.

][ Provide extruded polyvinylchloride reglets with styrofoam rigid filler.

] 2.4.4   Sleeves

**************************************************************************
NOTE:   Del et e par agr aph headi ng and t he f ol l owi ng 
t wo sent ences i f  s l eeves ar e speci f i ed under  anot her  
sect i on or  i f  t hey ar e not  r equi r ed.

**************************************************************************

[ Provide pipe sleeves, size as indicated.

][ Provide sheetmetal sleeves, size as indicated.

] 2.4.5   Lifting Devices

Provide hot-dipped galvanized [angle] [swivel] type lifting devices.

PART 3   EXECUTION

3.1   PREPARATION

Clean forms and the casting slab of extraneous materials.  Locate the 
casting area for the panel in an area were floor joints are preferably 
avoided or at least minimize the impact to the panel being casted.  
Spackle and/or caulk floor joints and temporarily patch floor openings 
that occur in the casting area.

**************************************************************************
NOTE:   Speci f y and/ or  ver i f y at  t he t i me of  
submi t t al  r evi ew t hat  t he r el easi ng agent  i s 
compat i bl e wi t h t he f i nal  f i ni sh,  such as seal ant s,  
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pai nt s,  et c.
**************************************************************************

Treat casting slab with a release agent before placing reinforcing and 
embedded items.  Use care not to scuff the release agent when placing 
reinforcing and embedded items.

Re-treat scuffed areas with the release agent, using care not to coat 
reinforcing and embedded items.  Repair holes and spalling within the slab 
surface from previous cast and allow to cure before applying a new coat of 
releasing agent.

**************************************************************************
NOTE:   I ncl ude concr et e r equi r ement s f or  t i l t - up 
panel s wi t hi n Sect i on 03 30 00 CAST- I N- PLACE 
CONCRETE and Sect i on 03 30 53 MI SCELLANEOUS 
CAST- I N- PLACE CONCRETE.   These may i ncl ude j oi nt  
l ocat i ons,  Sl ab t hi ckness,  Level ness,  embed 
l ocat i ons,  et c.

**************************************************************************

Field verify and correct any errors in the footings and foundations such 
as levelness, embed locations, etc. prior to lifting.  Refer to Section 
03 33 00  CAST-IN-PLACE ARCHITECTURAL CONCRETE for additional requirements.

3.2   INSTALLATION

3.2.1   Reinforcement And Embedded Items

Accurately locate reinforcing and items to be embedded in the panels in 
accordance with approved drawings and place into forms.

**************************************************************************
NOTE:   Del et e t he f ol l owi ng par agr aph when t he 
suppor t i ng member s ar e not  pour ed- i n- pl ace col umns.

**************************************************************************

[ Extend horizontal reinforcing rods at sides of panels a minimum of  300 
millimeter  12 inches  into column forms.

] 3.2.2   Casting

**************************************************************************
NOTE:   When st r uct ur al l y possi bl e t he panel  
t hi ckness shoul d be equal  t o nomi nal  t hi ckness of  
wood member s t o i mpr ove i nst al l at i on and cost  
efficacy.

**************************************************************************

Cast panels individually on a temporary casting slab or on the concrete 
floor slab of the building.  Refer to Section 03 30 53  MISCELLANEOUS 
CAST-IN-PLACE CONCRETE and comply with ACI 302.1R .  Vibrate concrete to 
produce the maximum density without voids throughout the entire panel 
thickness.  Do not displace reinforcement or inserts, or cause scoring of 
forms, liners, or the casting slab.

[ Install [_____]  millimeter  inch  cant strip along edges of formwork.

][ Install strong backs at locations were panel legs are less then [_____]  
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millimeter  inches  in width.

] Furnish plastic or plastic tipped steel chairs for placement of 
reinforcing.

3.2.3   Finishes

Finish exposed face surfaces of panels to match the approved sample panel.

**************************************************************************
NOTE:   Sel ect  f i ni sh r equi r ed f or  i nsi de sur f ace of  
panels.

Unexposed panel  backs usual l y have a smoot h f l oat  
f i ni sh or  a br oom f i ni sh.   When t he i nsi de sur f aces 
ar e exposed,  t he panel s can r ecei ve a smoot h 
st eel - t r owel  f i ni sh or  l i ght  br oom f i ni sh.

**************************************************************************

Provide exposed panels with a [smooth trowel] [light broom] [exposed 
aggregate] [[brick][stone] pattern] finish.

Provide architectural accents and reveals per construction drawings.

Provide unexposed panel backs with a [smooth float] [broom] finish.

Cracks, voids, protrusions, spalls, or nonuniform color or texture are not 
acceptable.  Patch and repair minor defects from casting to match adjacent 
final finish.

3.2.4   Curing

After casting, form-cure panels until sufficient strength has developed to 
permit handling the units without damage.

**************************************************************************
NOTE:   The number  of  days f or  moi st ur e cur i ng may be 
changed t o meet  pr oj ect  r equi r ement s.

**************************************************************************

After removal of forms, moist-cure panels for a minimum of 6 calendar days.

3.3   FIELD QUALITY CONTROL

**************************************************************************
NOTE:   Speci f y hi gher - st r engt h concr et e i f  r equi r ed.

**************************************************************************

Do not start erection of panels until representative concrete test 
cylinders have a minimum compressive strength as specified on the drawings.

Locate pickup points in concrete panels so that concrete tensile stresses 
during erection do not exceed 10 percent of the cylinder compressive 
strength at time of erection.

3.4   ERECTION

Level the setting bed for wall panels using high-strength mortar so that 
the panel in place will have a level tolerance within 1 to 500.
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Erect panels using spreader bars, chockers with equalizer sheaves, 
adjustable bracing, and other erecting accessories as required to place 
panels in location.  Ensure bracing equipment meets applicable codes.

Tilt panels from the casting platform to slope within 1 horizontal to 6 
vertical ratio.

Plumb initial setting of panels within  75 millimeter  3 inches  of true.

Plumb final setting of panels with adjustable braces to vertical tolerance 
of 1 to 500, leaving braces in place until panels are secured in their 
final location as indicated.

**************************************************************************
NOTE:   Panel s may be connect ed t o st eel  col umns,  
pr ecast  concr et e col umns,  or  cast - i n- pl ace concr et e 
col umns.   Ensur e det ai l s of  connect i ng panel s t o 
suppor t i ng st r uct ur es ar e i ndi cat ed.   Del et e 
par agr aphs whi ch ar e not  appl i cabl e.

**************************************************************************

Bolt panels to the supporting structure with high-strength bolts as 
specified in Section 05 12 00  STRUCTURAL STEEL.

Weld panels to the supporting structure.

**************************************************************************
NOTE:   I ncl ude al l  t he f ol l owi ng par agr aphs f or  
wel ded panel s.

**************************************************************************

Ensure welding meets the requirements of AWS D1.1/D1.1M .

Before welding, clean surfaces of loose scale, slag, rust, grease, and 
other foreign substances that could affect the strength of the welds.

Weld connections with weld materials that correspond to the steel being 
welded.

Use and maintain shielded metal arc welding.

Provide inspection gages for checking the size, length, and quality of 
welds.

Correct or replace welds having cracks, surface porosity, slag 
accumulation, insufficient throat, or concavity.

Remove weld splatter from steel surfaces to be painted.

Brace panels with adjustable turnbuckle pipe braces or timber braces.

**************************************************************************
NOTE:   Sel ect  ei t her  pl ast i c or  por t l and mor t ar .  
Por t l and mor t ar  ( dr y- packi ng)  i s r ecommended f or  
t i ght er  j oi nt s.

**************************************************************************

Pack joints between wall panels and foundation and wall panels and columns 
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with [portland cement] [plastic] mortar.

3.5   PATCHING

Dry pack holes in panels left after lifting rigging has been removed with 
nonshrink mortar to match adjacent surfaces.

**************************************************************************
NOTE:   Sel ect  one of  t he f ol l owi ng par agr aphs.

Speci f y sack- r ubbed cl eani ng when sur f ace ai r  
pocket s and mi nor  r ust  st ai ns occur .

Speci f y aci d- cl eani ng sol ut i on when st ai ns ar e 
caused by r ust  f r om r ei nf or ci ng and i mpur i t i es i n 
cur i ng wat er .

**************************************************************************

[ Wet stained surfaces, coat surfaces with a thick mortar mixture, and rub 
the area with burlap pads to remove the excess mortar and fill surface 
voids.

][ Remove surface stains with diluted muriatic acid, scrubbing with stiff 
brushes and flushing with clean water.

]         -- End of Section --
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