SECTI ON 03300

CAST- | N- PLACE CONCRETE

PART 1 - GENERAL

1. 01 GENERAL REQUI REMENTS

A. Rel ated Docunents: Drawi ngs and general provisions of Contract.

B. Examine all other sections of the Specifications for requirenments
which affect work of this Section whether or not such work is

specifically nmentioned in this Section.

C. Coordinate work with that of all trades affecting or affected by
work of this Section. Cooperate with such trades to assure the

steady progress of all work under the Contract.
1. 02 DESCRI PTI ON OF WORK:

A. Work included:

Provi de | abor, materials, and equi pnment necessary to conplete the
work of this Section and, without Iimting the generality thereof,

furnish and include the foll ow ng:

1. The extent of cast-in-place concrete work is shown on draw ngs

and i ncludes (but not by way of limtation) formwrk,
reinforcing, cast-in-place concrete, accessories, and casting in
of itenms specified under other Sections of the Specifications or
furnished by Omer that are required to be built-in with the
concrete.

Equi pment support pads indicated on nechani cal drawi ngs to be
installed by the Building Contractor.

1. 03 RELATED WORK:

A. M scell aneous Metal: Section 05500

1

2.

Expansi on Anchors - Section 05500

Enbedded Itens - Section 05500

B. Anchor Bolts: Section 05120

C. Joint Seal ants: Section 07900
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1. 04 QUALITY ASSURANCE:

A. Codes and Standards: Conply with provisions of the foll ow ng except
where nore stringent requirenents are shown or specified:

1. AC 213R-Latest Edition "Quide for Structural Lightweight
Aggregate Concrete.™

2. ACI 211.1-Latest Edition "Recommended Practice for Selecting
Proportions for Normal Heavywei ght and Mass Concrete."

3. ACl 212.2 Latest Edition "Quide for Use of Adm xtures in
Concrete.™

4. ACI 301-Latest Edition "Specifications for Structural Concrete
for Buildings."

5. ACl 302.1 Latest Edition "Guide for Concrete Floor and Sl ab
Construction."

6. ACl 304-Latest Edition "Recomrended Practice for Measuring,
M xi ng, Transporting and Pl aci ng Concrete."

7. ACl 304-2 Latest Edition "Placing Concrete by Punping Methods."
8. ACl 306 Latest Edition "Cold Wather Concreting."
9. ACI 308-Latest Edition "Standard Practice for Curing Concrete."

10. ACl 309-Latest Edition "Recommended Practice for Consolidation
of Concrete."

11. ACI 315-Latest Edition "Details and Detailing of Concrete
Rei nf orcenment . "

12. AClI 318-Latest Edition "Building Code Requirenments for
Rei nforced Concrete."

13. ACl 347-Latest Edition "Recommended Practice for Concrete
For mwor k. "

14. Concrete Reinforcing Steel Institute, "Placing Reinforcing
Bars," 1976.
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15. ACI 211.2-Latest Edition "Standard Practice for Selecting
Proportions for Structural Lightweight Concrete.”

Materials and installed work may require testing and retesting, as
directed by the Architect, at any time during progress of work.
Al'low free access to material stockpiles and facilities. Tests not
specifically indicated shall be done at Omer's expense. Retesting
of rejected materials and installed work, shall be done at
Contractor's expense.

1. 05 SUBM TTALS:

A

Product Data: Submt manufacturer's product data with application
and installation instructions for proprietary nmaterials and itens,

i ncl udi ng reinforcenment and form ng accessories, polypropylene fiber
adm xtures, patching conpounds, non-shrink grout, water stops, joint
systems, curing conpounds, and others as requested by Architect.

Shop Draw ngs:

1. Reinforcenent: Submt shop draw ngs for fabrication, bending
and pl acenment of concrete reinforcenent. Conply with ACl 315,
showi ng bar schedul es, stirrup spacing, diagrans of bent bars
and arrangenent of concrete reinforcenent. |Include special
rei nforcenent required at openings through concrete structures.

Sampl es: Submt sanples of materials as specified and as ot herw se
requested by Architect, including names, sources and descriptions.

Laboratory Test Reports: Submt |aboratory test reports for
concrete materials and m x design test if trial batch nethod is used
for proportioning concrete m xes.

Strength Tests: Provide required records of strength tests if field
experience nethod is used for proportioning concrete m xes.

PART 2 - PRODUCTS

2.01 FORM MATERI ALS

A

Fornms for Exposed Finish Concrete: Unless otherw se indicated,
construct formmrk for exposed concrete surfaces with plywood,
metal, netal -franmed pl ywood faced or other acceptabl e panel-type
materials, to provide continuous, straight, snooth, exposed
surfaces. Furnish in largest practicable sizes to mnimze nunber
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of joints and to conformto joint system shown on draw ngs. Provide
formmaterial with sufficient thickness to withstand pressure of
new y- pl aced concrete w thout bow or deflection.

1. Use plywod conmplying with U S. Product Standard PS-1 "B-B
(Concrete Form) Plywood", Cass |, Exterior G ade or better,
mll-o0iled and edge-seal ed, with piece bearing |egible
i nspection tradenark.

Forms for Unexposed Finish Concrete: Form concrete surfaces which
wi |l be unexposed in finished structure with plywod, |unber, netal
or other acceptable material. Provide |unber dressed on at |east 2
edges and one side for tight fit.

Form Coatings: Provide commercial fornulation formcoating
compounds that will not bond with, stain nor adversely affect
concrete surfaces, and will not inpair subsequent treatnents of
concrete surfaces.

2. 02 RElI NFORCI NG MATERI ALS:

A. Reinforcing Bars: ASTM A 615, G ade 60, deforned.

B.

Fi ber Reinforcing: ASTM Cl1116, Type II1 virgin polypropyl ene fibers
as manufactured by FI BERVESH.

1. The Fiber size (length) required shall be based on the | argest
size of the coarse aggregate in the concrete m x and determ ned
by the manufacturer. Mnufacturer shall submt witten
confirmation as to size of fibers which will be used based on
concrete mx specified.

Wel ded Wre Fabric: ASTM A 185, wel ded steel wire fabric. Provide
welded wire fabric in flat sheets.

Supports for Reinforcement: Provide supports for reinforcenent

i ncludi ng bol sters, chairs, spacers, and other devices for spacing,
supporting and fastening reinforcing bars and welded wire fabric in
pl ace. Use wire bar type supports conplying with CRSI
reconmendat i on, unless otherw se specified. Wod, brick and other
devi ces are not acceptabl e.

1. For sl abs-on-grade, use supports with sand plates or horizontal
runners where base material will not support chair |egs.
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2. For exposed-to-view concrete surfaces, where | egs of supports
are in contact with fornms, provide supports with |l egs which are
plastic protected (CRSI, Class |I) or stainless steel protected
(CRSI, dass 2).

2.03 CONCRETE NMATERI ALS:

A. Portland Cenent: ASTM C 150, Type | or Type Il, unless otherw se
acceptable to Architect. Use one brand of cenent throughout
project, unless otherw se acceptable to Architect.

B. Normal Weight Aggregates: ASTMC 33. Provide froma single source
for exposed concrete. Do not use aggregates containing sol uble
salts or other substances such as iron sulfides, pyrite, marcasite,
or ochre which can cause stains on exposed concrete surfaces.

C. Light Weight Aggregates: ASTM C 330.

D. Water: Potable.

E. Air-Entraining Adm xture: ASTM C 260.

F. Hi gh- Range Water-Reduci ng Adm xture (Super Plasticizer): ASTMC
494, Type F or Type G containing not nore than 1% chl ori de ions.

1. Fiber reinforcing shall be added and distributed prior to
i ncor poration of Super Plasticizer.

G Normal range water reducing adm xture: ASTM C 494 Type A contai ning
no cal ci um chl ori de.

H.  Accel erating Adm xture: ASTM C 494, Type C or E

I. Calcium Chloride not permtted.

2.04 RELATED MATERI ALS:

A. Moisture Barrier: Provide noisture barrier cover over prepared base
mat erial where indicated. Use only materials which are resistant to
decay when tested in accordance with ASTM E154, as foll ows:

1. Reinforced Pol yethylene sheet not less than 6 ml|s thick.
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B. Non-Shrink Cenent-based Grout: Provide grout consisting of
preneasur ed, prepackaged materials supplied by the manufacturer
requiring only the addition of water. Manufacturer's instructions
nmust be printed on the outside of each bag.

1. Non-shrink: No shrinkage (0.0% and a maxi mum 4. 0% expansi on
when tested in accordance with ASTM C-827. No shrinkage (0.0%
and a maxi mum of 0. 2% expansion in the hardened state when
tested in accordance with CRD C 621.

2. Conpressive strength: A m ninmum 28 day conpressive strength of
5000 psi when tested in accordance with ASTM C 109.

3. Setting tinme: A mninmuminitial set tinme of 60 m nutes when
tested in accordance with ASTM C- 191.

4. Conposition: Shall not contain netallic particles or expansive
cenment .

C. Absorptive Cover: Burlap cloth made fromjute or kenaf, weighing
approxi mately 9 oz. per sq. yd., conplying with AASHTO ML82, C ass
2.
D. Moisture-Retaining Cover: One of the follow ng, conplying with
ANSI / ASTM C 171.
1. \Waterproof paper.
2. Polyethylene film
3. Pol yet hyl ene-coat ed burl ap.
E. Liquid Menbrane-Form ng Curing Conpound:
1. Liquid type nmenbrane formng curing conpound conplying with ASTM
C 309, Type I, Oass A unless other type acceptable to
Architect. Curing conmpound shall not inpair bonding of any
material to be applied directly to the concrete. Denonstrate
the non-inpairment prior to use.
F. Prefornmed Expansion Joint Forners:

1. Bitum nous Fiber Type, ASTM D 1751.
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2. Felt Void, Poly-Styrene Cap with renovabl e top as nmanufactured

by SUPERI OR

G Slab Joint Filler:

1. Milti-conmponent polyurethane seal ant (self-leveling type).

H WaterStop: Duroseal Gasket Waterstop & Duroseal paste by AWS
(Absol ute Waterproofing Systens, Inc.). Install per nmanufacturers
printed instructions where required.

2.05 PROPORTI ONI NG AND DESI GN OF M XES:

A. Prepare design nmixes for each type and strength of concrete by
either | aboratory trial batch or field experience nethods as
specified in ACl 301. Use material, including all adm xtures,
proposed for use on the project. |If trial batch nethod used, use an
i ndependent testing facility acceptable to Architect for preparing
and reporting proposed m x designs. The testing facility shall not
be the sane as used for field quality control testing unless
ot herwi se acceptable to Architect.

B. Submit witten reports to Architect of each proposed nix for each
class of concrete at |east 14 days prior to start of work. Do not
begin concrete production until m xes have been reviewed by
Architect.

C. Proportion design mxes to provide concrete with the follow ng
properties:

1. Interior Elevated Sl ab:
a. Strength: 4000 psi @8 days, 3/4" aggr.
b. WC Ratio: 0.44
c. Entrained Air: 4%+ 1%
d Slump: 3" + 1"
2. Interior Slabs-on-grade
a. Strength: 3500 psi @8 days, 3/8" aggr.
b. WC Ratio: 0.44
c. Entrained Air: 4%+ 1%
d Slump: 3" + 1"
3. Footings, Frost Walls & Piers.
a. Strength: 4000 psi @28 days, 3/4" aggr.
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b. WC Ratio: 0.46
c. Entrained Air: 4%+ 1%
d Sump: 3" + 1"

4. Add air entraining adm xture at manufacturers prescribed rate to
result in concrete at point of placenent having the above noted
air contents.

a. 4%to 8% for maxi num 3/4" aggregate.
b. 6%to 10% for maxi num 3/8" aggregate

D. Adjustment to Concrete Mxes: M x design adjustnments may be

2.06

requested by Contractor, when characteristics of materials, job
condi tions, weather, test results, or other circunstances warrant,
at no additional cost to Owmer and as accepted by Architect.
Laboratory test data for revised m x design and strength results
nmust be subnmitted to and accepted by Architect before using in work.

1. Water may be added at the project only if the maxi mum specified
slunmp and design m x maxi mum water/cenent ratio is not exceeded.

2. During hot weather, or under conditions contributing to rapid
setting of concrete, a shorter mxing tine than specified in
ASTM C 94 may be required.

CONCRETE M XI NG
Job-Site Mxing: WII not be permtted.

Ready-M x Concrete: Mist conply with the requirenents of ASTM C 94,
and as herein specified. Provide batch ticket for each batch

di scharged and used in work, indicating project nane, mx type, mx
tinme and quantity.

1. During hot weather, or under conditions contributing to rapid
setting of concrete, a shorter mxing time than specified in
ASTM C 94 may be required by Engi neer.

2. \Wien the air tenperature is between 85 degrees F. and 90 degrees
F., reduce the mixing and delivery time from1 1/2 hours to 75
m nutes, and when the air tenperature is above 90 degrees F.
reduce the mxing and delivery tinme to 60 m nutes.

PART 3 - EXECUTI ON

3.01

FORIVE:
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A. Design, erect, support, brace and maintain formwrk to support
vertical and l|ateral |oads that m ght be applied until such | oads
can be supported by concrete structure. Construct formwork so
concrete nenbers and structures are of correct size, shape,
al i gnment, el evation and position.

B. Design, construct, erect, maintain, and renove forms for cast-in-
pl ace concrete work in conpliance with ACI 347.

C. Design formmrk to be readily renovable w thout inpact, shock or
damage to cast-in-place concrete surfaces and adjacent materials.

D. Construct forms to sizes, shapes, lines and di nmensi ons shown, and to
obtain accurate alignnent, |ocation, grades, |level and plunb work in
finished structures. Provide for openings, offsets, keyways,
recesses, noldings, rustication's, reglets, chanfers, bl ocking,
screeds, bul kheads, anchorages and inserts, and other features
required in work. Use selected materials to obtain required
finishes. Solidly butt joints and provide backup at joints to
prevent | eakage of cenent paste.

E. Fabricate fornms for easy renoval w thout hanmering or prying agai nst
concrete surfaces. Provide crush plates or wecking plates where
stripping may damage cast concrete surfaces. Provide top forns for
inclined surfaces where slope is too steep to place concrete with
bottomfornms only. Kerf wood inserts for form ng keyways, reglets,
recesses, and the like to prevent swelling and for easy renoval.

F. Provide tenporary openings where interior area of formwrk is
i naccessi ble for clean out, for inspection before concrete placenent
and for placenent of concrete. Securely brace tenporary openings
and set tightly to fornms to prevent |oss of concrete nortar. Locate
tenporary openings on forns at inconspicuous |ocations.

G Chanfer exposed corners and edges as indicated, using wood, netal,
PVC or rubber chanfer strips fabricated to produce uniform snooth
lines and tight edge joints.

H Form Ties: Factory-fabricated, adjustable-Ilength, renovable or
snapoff metal formties, designed to prevent formdeflection, and to
prevent spalling concrete surfaces upon renoval

1. Unless otherw se indicated, provide ties so portion remaining
within concrete after renoval is 1" inside concrete and will not
| eave holes larger than 1" dianeter in concrete surface.

YMCA Apartnments at 231 High Street CAST- | N- PLACE- CONCRETE
Portl and, Maine 03300 - 9



3.

YMCA Apartnments at 231 High Street

02

SECTI ON O3300

CAST- | N- PLACE- CONCRETE

Provision for Other Trades: Provide openings in concrete formwork
to accommpdate work of other trades. Determ ne size and |ocation of
openi ngs, recesses, and chases fromtrades providing such itens.
Accurately place and securely support itens built into forns.

Cl eaning and Tightening: Thoroughly clean fornms and adj acent
surfaces to receive concrete. Renove chips, wood, sawdust, dirt or
ot her debris just before concrete is placed. Retighten forns and
bracing after concrete placenent as required to elimnate nortar

| eaks and maintain proper alignnment.

PLACI NG RElI NFORCEMENT:

Comply with Concrete Reinforcing Steel Institute' s reconmended
practice for "Placing Reinforcing Bars", for details and nethods of
rei nforcenment placenent and supports, and as herein specified.

1. Cl ean reinforcenent of |oose rust and m || scale, earth, ice,
and other materials which reduce or destroy bond with concrete.

2. Accurately position, support and secure reinforcenent against
di spl acenent by formaork, construction, or concrete placenent
operations. Locate and support reinforcing by netal chairs,
runners, bolsters, spacers and hangers, as required.

3. Place reinforcenent to obtain specified coverages for concrete
protection within tol erances of ACI-318. Arrange, space and
securely tie bars and bar supports to hold reinforcenent in
position during concrete placenent operations. Set wire ties so
ends are directed into concrete, not toward exposed concrete
surfaces.

4. Fiber Reinforcing shall be introduced directly into the concrete
either at the batch plant or job site at the rate of 1.6 pounds
(mnimum per cubic yard. |If introduced at the batch plant with
the aggregate, no extra mxing tine is required. |f added at
the job site, approximately 3 to 5 mnutes m xing at agitating
speed is required.

CAST- | N- PLACE- CONCRETE
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5. Install welded wire fabric in flat sheets in as long | engths as
practicable. Lap adjoining pieces at |east one full nesh and
| ace splices with wire. Ofset end laps in adjacent widths to
prevent continuous laps in either direction.

JO NTS:

Construction Joints: Locate and install construction joints, which
are not shown on drawings, so as not to inpair strength and
appearance of the structure, as acceptable to Architect.

1. Provide keyways at |east 1-1/2" deep in construction joints in
wal I s, and sl abs; accepted bul kheads desi gned for this purpose
may be used for sl abs.

2. Roughened surfaces shall be used between walls and footings
unl ess shown ot herwi se on the drawings. The footing surface
shall be roughened to at | east an anplitude of 1/4" for the
width of the wall before placing the wall concrete.

3. Place construction joints perpendicular to the main
reinforcenment. Continue reinforcenent across construction

joints.
4. Joints in slabs on grade shall be |located and detailed as
indicated on the drawings. |If sawcut joints are required or

permtted, cutting shall be tined properly with the set of the
concrete: Cutting shall be started as soon as the concrete has
been hardened sufficiently to prevent aggregate being dislodged
by the saw, and shall be conpl eted before shrinkage stresses
becone sufficient to produce cracking.

| NSTALLATI ON OF EMBEDDED | TEMS

General: Set and build into work anchorage devi ces and ot her
enbedded itens required for other work that is attached to, or
supported by, cast-in-place concrete. Use setting draw ngs,

di agrams, instructions and directions provided by suppliers of itens
to be attached thereto. Notify other trades to permt installation
of their work.

Edge Forns and Screed Strips for Slabs: Set edge forns or bul kheads
and internediate screed strips for slabs to obtain required
el evations and contours in finished slab surface.

| NSTALLATI ON OF GROUT

CAST- | N- PLACE- CONCRETE

Portl and, Mai ne 03300 - 11



3.

3.

YMCA Apartnments at 231 High Street

06

07

SECTI ON O3300

CAST- | N- PLACE- CONCRETE

Pl ace grout for base plates in accordance with nmanufacturer's
reconmendat i ons.

G out below setting plates as soon as practicable to facilitate
erection of steel and prior to renoval of tenporary bracing and
guys. If leveling bolts or shinms are used for erection grout shal
be installed prior to addition of any colum | oad.

Pack grout solidly between bearing surfaces and bases or plates to
ensure that no voids remain. Finish exposed surfaces, protect
installed materials and allow to cure. For proprietary grout
materials, conply with manufacturer's instructions.

PREPARATI ON OF FORM SURFACES:

Coat contact surfaces of forns with a formcoating conpound before
rei nforcenent is placed.

Thin formcoating conmpounds only with thinning agent of type, and in
anount, and under conditions of formcoating material manufacturer's
directions. Do not allow excess formcoating to accunmulate in forns
or to come into contact with concrete surfaces agai nst which fresh
concrete will be placed. Apply in conpliance with manufacturer's

i nstructions.

CONCRETE PLACEMENT:

Prepl acenent Review. Footing bottons, reinforcenent and all work
shal |l be subject to review by the Architect. Verify that

rei nforcing, ducts, anchors, seats, plates and other itens to be
cast into concrete are placed and securely held. Notify Architect
48 hours prior to schedul ed placenent and obtai n approval or waiver
of review prior to placenment. Misten wood fornms i medi ately before
pl aci ng concrete where formcoatings are not used. Be sure that al
debris and other foreign matter is renoved from forns.

General: Conply with ACI 304, and as herein specified.

1. Deposit concrete continuously or in layers of such thickness
that no concrete will be placed on concrete which has hardened
sufficiently to cause the formati on of seans or planes of
weakness. |If a section cannot be placed continuously, provide
construction joints as herein specified. Deposit concrete as

CAST- | N- PLACE- CONCRETE
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nearly as practicable to its final |ocation to avoid segregation
due to rehandling or flow ng.

2. Concrete shall be handled fromthe m xer to the place of final
deposit as rapidly as practicable by nmethods which will prevent
segregation or loss of ingredients and in a nmanner which wll
assure that the required quality of the concrete is naintained.

3. Conveying equi pnment shall be approved and shall be of a size and
desi gn such that detectable setting of concrete shall not occur
bef ore adj acent concrete is placed. Conveying equi pnment shal
be cl eaned at the end of each operation or work day. Conveying
equi pnment and operations shall conformto the follow ng
addi ti onal requirenents:

a. Belt conveyors shall be horizontal or at a slope which will
not cause excessive segregation or |oss of ingredients.
Concrete shall be protected agai nst undue drying or rise in
tenperature. An arrangenent shall be used at the discharge
end to prevent apparent segregation. Mrtar shall not be
allowed to adhere to the return Iength of the belt. Long
runs shall be discharged into a hopper or through a baffle.

b. Chutes shall be netal or netal-lined and shall have a sl ope
not exceeding 1 vertical to 2 horizontal and not |ess than
1 vertical to 3 horizontal. Chutes nore than 20 feet |ong,

and chutes not neeting the slope requirenents my be used
provi ded they discharge into a hopper before distribution.

c. Punping or pneunatic conveying equi pment shall be of
suitabl e kind with adequate punping capacity. Pneumatic
pl acenment shall be controlled so that segregation is not
apparent in the discharged concrete.

d. The loss of slunp in punping or pneunatic conveying
equi pnent shall not exceed 2 inches. Concrete shall not be
conveyed through pipe made of alum numalloy. Standby
equi pnent shall be provided on the site.

e. Tined rakes are prohibited as a neans of conveying fi ber
reinforced concrete.

4. Do not use reinforcenent as bases for runways for concrete
conveyi ng equi pment or other construction | oads.
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C. Placing Concrete in Fornms: Deposit concrete in fornms in horizontal
| ayers not deeper than 18 inches and in a manner to avoid inclined
construction joints. Were placenent consists of several |ayers,
pl ace each |layer while preceding layer is still plastic to avoid
cold joints.

1. Consolidate placed concrete by nmechanical vibrating equi pnent
suppl enment ed by hand-spadi ng, redoing or tamping. Use equi pnent
and procedures for consolidation of concrete in accordance with
ACl recomrended practices.

2. Use vibrators designed to operate with vibratory equi pnent
subnerged in concrete, maintaining a speed of not |ess than 8000
i mpul ses per mnute and of sufficient anplitude to consolidate the
concrete effectively. Do not use vibrators to transport concrete
inside forms. Insert and withdraw vibrators vertically at
uniformy spaced | ocations not farther than visible effectiveness
of machine, generally at points 18 inches nmaxi num apart. Pl ace
vibrators to rapidly penetrate placed |ayer and at |east 6 inches
into the preceding layer. Do not insert vibrators into |ower
| ayers of concrete that have begun to set. At each insertion
mai ntain the duration of vibration for the tine necessary to
consol i date concrete and conpl ete enbednent of reinforcenent and
ot her enbedded itenms w thout causing segregation of mx, generally
from5 to 15 seconds. A spare vibrator shall be kept on the job
site during all concrete placing operation.

D. Placing Concrete Slabs: Deposit and consolidate concrete slabs in a
conti nuous operation, within limts of construction joints, until
the placing of a panel or section is conpleted.

1. Consolidate concrete using internal vibrators during placing
operations so that concrete is thoroughly worked around
rei nforcenent and ot her enbedded itenms and into corners.

2. Bring slab surfaces to correct |level with strai ghtedge and
strikeoff. Use bull floats or darbies to snooth surface, free
of hunps or hollows. Do not disturb slab surfaces prior to
begi nning finishing operations. Do not sprinkle water on
pl astic surface.

3. Mintain reinforcing in proper position during concrete
pl acenent operati ons.

YMCA Apartnments at 231 High Street CAST- | N- PLACE- CONCRETE
Portl and, Maine 03300 - 14



SECTI ON 03300

CAST- | N- PLACE CONCRETE

E. Cold Wather Placing: Protect concrete work from physi cal damage or
reduced strength which could be caused by frost, freezing actions,
or |low tenperatures, in conpliance with ACI 306 and as herein
speci fi ed.

1. \When air tenperature has fallen to or is expected to fall bel ow
40 deg.F (4 deg. O, uniformy heat water and aggregates before
m xing to obtain a concrete m xture tenperature of not |ess than
50 deg.F (10 deg.C), and not nore than 80 deg.F (27 deg.C) at
poi nt of placenent.

2. Do not use frozen materials or materials containing ice or snow.
Do not place concrete on frozen subgrade or on subgrade
containing frozen materi al s.

3. Do not use calciumchloride, salt and other materials containing
antifreeze agents or chemnical accel erators.

4. Al tenporary heat, forminsulation, insulated bl ankets,
coverings, hay or other equipnent and materials necessary to
protect the concrete work from physi cal damage caused by frost,
freezing action, or |low tenperature shall be provided prior to
start of placing operations.

5. When the air tenperature has fallen to or is expected to fal
bel ow 40 deg. F, provide adequate nmeans to maintain the
tenperature in the area where concrete i s being placed between
50 and 70 deg.F.

F. Hot Weather Placing: Wen hot weather conditions exist that would
seriously inpair quality and strength of concrete, place concrete in
conpliance with ACI 305 and as herein specifi ed.

Cool ingredients before mxing to maintain concrete tenperature at
time of placenent below 90 deg.F. Mxing water may be chilled, or
chopped ice may be used to control the concrete tenperature provided
the water equivalent of the ice is calculated to the total anmount of
m xi ng wat er.

Cover reinforcing steel with water-soaked burlap if it beconmes too
hot, so that the steel tenperature will not exceed the anbient air
tenperature inmedi ately before enbednent in concrete.

Wet forms thoroughly before placing concrete.
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Do not use retarding adm xtures without the witten acceptance of
the Architect.

FI Nl SH OF FORMED SURFACES:

Rough Form Fi nish: For formed concrete surfaces not exposed-to-view
in the finish work or by other construction, unless otherw se
indicated. This concrete surface shall have texture inparted by
formfacing material, with tie holes and defective areas repaired
and patched and fins and ot her projections exceeding 1/4 in. in

hei ght rubbed down or chipped off.

Smoot h Form Finish: For formed concrete surfaces exposed-to-view,

or that are to be covered with a coating material applied directly
to concrete, or a covering material applied directly to concrete,
such as wat er proofing, danp-proofing, painting or other simlar
system This as-cast concrete surface shall be obtained with
selected formfacing material, arranged orderly and symetrically
with a mninumof seans. Repair and patch defective areas with fins
or other projections conpletely renoved and snoot hed.

Gout Cleaned Finish: Provide grout cleaned finish to schedul ed
concrete surfaces which have received smooth formfinish treatnent.
Conmbi ne one part Portland cenment to 1-1/2 parts fine sand by vol une
and mx with water to consistency of thick paint. Proprietary
additives may be used at Contractor's option. Blend standard

Portl and cement and white Portland cenent, anounts determ ned by
trial patches, so that final color of dry grout will closely match
adj acent surfaces.

Thoroughly wet concrete surfaces and apply grout to coat surfaces
and fill small holes. Renbve excess grout by scraping and rubbing
with clean burlap. Keep danp by fog spray for at |east 36 hours
after rubbing.

Rel ated Unformed Surfaces: At tops of walls and grade beans,
hori zontal offset surfaces occurring adjacent to fornmed surfaces,
strike-off, snooth and finish with a texture matching adj acent
uni formed surfaces. Continue final surface treatnment of fornmed
surfaces uniformy across adjacent unformed surfaces, unless

ot herw se i ndi cat ed.

MONOLI THI C SLAB FI NI SHES:

YMCA Apartnments at 231 High Street CAST- | N- PLACE- CONCRETE
Portl and, Maine 03300 - 16



SECTI ON 03300

CAST- | N- PLACE CONCRETE

A. Scratch Finish: Apply scratch finish to nonolithic slab surfaces
that are to receive concrete floor topping or nortar setting beds,
and as ot herw se indicated.

1. After placing slabs, plane surface to a tol erance not exceedi ng
1/2 in. in 10 ft. when tested with a 10-ft. strai ghtedge. Sl ope
surfaces uniformy to drains where required. After |eveling,
roughen surface before final set with stiff brushes, broons or
r akes.

B. Float Finish: Apply float finish to nonolithic slab surfaces to
receive trowel finish and other finishes as hereinafter specified,
and slab surfaces which are to be covered with nenbrane or elastic
wat er proofing, and as ot herw se indicated.

1. After screening, consolidating, and | eveling concrete slabs, do
not work surface until ready for floating. Begin floating when
surface water has di sappeared or when concrete has stiffened
sufficiently to permt operation of power-driven floats, or by
hand-floating if area is small or inaccessible to power units.
Check and | evel surface plane to a tol erance not exceeding 1/4
in. in 10 ft. when tested with a 10 ft. strai ghtedge. Cut down
hi gh spots and fill low spots. Uniformy slope surfaces to
drains. |Imediately after leveling, refloat surface to a
uni form snooth, granul ar texture.

C. Trowel Finish: Apply trowel finish to nonolithic slab surfaces
i ndi cated, including slab surfaces to be covered with carpet,
resilient flooring, paint or other thin-filmfinish coating system

1. After floating, begin first trowel finish operation using a
power-driven trowel. Begin final troweling when surface produces
a ringing sound as trowel is noved over surface. Consolidate
concrete surface by final hand-troweling operation, free of
trowel marks, uniformin texture and appearance, and with a
surface plane tol erance not exceeding 1/4 in. in 10 ft. when
tested with a 10-ft. straightedge. Gind snooth any surface
defects which would tel egraph through applied floor covering
system

D. Non-Slip Broom Finish: Apply non-slip broomfinish to exterior
concrete platfornms, steps and ranps, and el sewhere as indicated.

1. Imediately after trowel finishing, slightly roughen concrete
surface by broomng with fiber bristle broom perpendicular to
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main traffic route. Coordinate required final finish with
Architect before application.

3.10 CONCRETE CURI NG AND PROTECTI ON

A. Ceneral: Protect freshly placed concrete from premature drying and
excessive cold or hot tenperatures. Protect concrete work from
physi cal damage or reduced strength which could be caused by frost,
freezing actions, or |low tenperatures, in conpliance with the
requirenments of ACI 306 as herein specified.

1. Start initial curing as soon as free water has di sappeared from
concrete surface after placing and finishing. Wather
permtting, keep continuously noist for not |ess than 7 days.

2. Begin final curing procedures inmmediately following initial
curing and before concrete has dried. Continue final curing for
at |l east 7 days in accordance with ACl 301 procedures. Avoid
rapid drying at end of final curing period.

a. Curing shall be continued for at |least 7 days in the case
of all concrete except high-early-strength concrete for
whi ch the period shall be at |east 3 days. Alternatively,
if tests are made of cylinders kept adjacent to the
structure and cured by the sanme nmethods, noisture retention
nmeasures nmay be term nated when the average conpressive
strength has reached 70 percent of the specified strength,
f'c. |If one of the curing procedures below is used
initially, it may be replaced by one of the other
procedures any time after the concrete is 1 day old
provi ded the concrete is not permtted to becone surface
dry during the transition.

3. Wen the nmean daily tenperature is |ess than 40 deg.F, the
tenperature of the concrete shall be maintai ned between 50 and
70 deg.F for the required curing period.

a. \Wen necessary, arrangenents for heating, covering,
i nsul ation, or housing the concrete work shall be adequate
to maintain the required tenperature without injury due to
concentration of heat. Conbustion heaters shall not be
used during the first 24 hours unl ess precautions are taken
to prevent exposure of the concrete to exhaust gases which
contai n carbon dioxide.
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b. Keep protections in place and intact at |east 24 hours
after artificial heat is discontinued. Avoid rapid dry-out
of concrete due to overheating and avoid thermal shock due
to sudden cooling or heating.

c. Changes in tenperature of the air inmediately adjacent to
the concrete during and imrediately followi ng the curing
period shall be kept as uniform as possible and shall not
exceed 5 deg.F in any 1 hour or 50 deg.F in any 24 hour
peri od.

B. Curing Methods: Performcuring of concrete by noist curing, by
noi sture-retai ning cover curing, by curing compound, and by
conbi nati ons thereof, as herein specified.

1. Provide noisture curing by foll ow ng nethods:
a. Keep concrete surface continuously wet by covering with water.
b. Continuous water-fog spray.

c. Covering concrete surface with specified absorptive cover
t horoughly saturating cover with water and keepi ng
continuously wet. Place absorptive cover to provide
coverage of concrete surfaces and edges, with 4-in. lap
over adj acent absorptive covers.

2. Provide noisture-cover curing as follows:

a. Cover concrete surfaces with noisture-retaining cover for
curing concrete, placed in w dest practicable width with
sides and ends | apped at least 3 in. and seal ed by
wat er proof tape or adhesive. |Immediately repair any hol es
or tears during curing period using cover material and
wat er pr oof tape.

3. Provide curing conmpound to slabs as follows:

a. Apply specified curing and sealing conmpound to concrete
sl abs as soon as final finishing operations are conplete
(within 2 hours). Apply uniformy in continuous operation
by power-spray or roller in accordance with manufacturer's
directions. Recoat areas subjected to heavy rainfal
within 3 hours after initial application. Maintain
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continuity of coating and repair danage during curing
peri od.

c. Separating conpound may be used as a curing nmediumif
applied in accordance with manufacturer's specifications.

C. Curing Formed Surfaces: Cure forned concrete surfaces, including
under si des of beans, supported slabs and other simlar surfaces by
nmoi st curing with fornms in place for full curing period or unti
forms are renoved. |If forns are renoved, continue curing by methods
speci fi ed above, as applicable.

D. Protection From Mechanical Injury: During the curing period, the
concrete shall be protected from damagi ng nechani cal di sturbances,
such as | oad stresses, heavy shock, and excessive vibration. Al
finished concrete surfaces shall be protected from damage by
construction equi pment, materials, or nethods, by application of
curing procedures, and by rain or running water. Self-supporting
structures shall not be | oaded in such a way as to overstress the
concrete.

3.11 REMOVAL OF FORMS:

A. Formmork not supporting wei ght of concrete, such as sides of beans,
walls, colums, and simlar parts of the work, nay be renoved after
cumul atively curing at not |less than 50 deg.F (10 deg.C) for 24
hours after placing concrete, provided concrete is sufficiently hard
to not be damaged by formrenoval operations, and provided curing
and protection operations are naintained.

B. Formwork supporting weight of concrete, such as beam soffits,
joints, slabs and other structural elenents, nmay not be renoved in
|l ess than 14 days and until concrete has attained design m ni num
conpressive strength at 28 days. Determ ne potential conpressive
strength of in-place concrete by testing field-cured specinens
representative of concrete |ocation or menbers.

C. Formfacing naterial may be renoved 4 days after placenent only if
shores and other vertical supports have been arranged to permit
renoval of formfacing material w thout |oosening or disturbing
shores and support.

3.12 REUSE OF FORME:
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A. Clean and repair surfaces of forns to be reused in work. Split,
frayed, delam nated or otherw se damaged formfacing material wll
not be acceptable for exposed surfaces. Apply new form coating
conpound as specified for new formworKk.

B. Wen forns are extended for successive concrete placenent,
t horoughly clean surfaces, renove fins and | aitance, and tighten
fornms to close joints. Align and secure joint to avoid offsets. Do
not use "patched" forns for exposed concrete surfaces, except as
acceptable to Architect.

3.13 M SCELLANEQUS CONCRETE | TEMS:

A Filling In: Fill in holes and openings left in concrete structures
for passage of work by other trades, unless otherw se shown or
directed, after work of other trades is in place. Mx, place, and
cure concrete as herein specified, to blend with in-place
construction. Provide other mscellaneous concrete filling shown or
required to conpl ete work.

3.14 CONCRETE SURFACE REPAI RS:

A. Patching Defective Areas: Repair and patch defective areas with
cement nortar imrediately after renoval of forns, when acceptable to
the Architect.

1. Cut out honeyconb, rock pockets, voids over 1/4 inch in any
di mension, and holes left by tie rods and bolts, down to solid
concrete but in no case to a depth of less than 1 inch. Make
edges of cuts perpendicular to the concrete surface. Thoroughly
cl ean, danpen with water, and brush coat the area to be patched
wi th specified bonding agent. Place patching nortar after
bondi ng conmpound has dri ed.

2. For exposed-to-view surfaces, blend white Portland cenent and
standard Portland cenent so that, when dry, patching nortar wll
mat ch col or surrounding. Provide test areas at inconspi cuous
| ocation to verify m xture and col or match before proceeding
with patching. Conpact nortar in place and strike-off slightly
hi gher than surroundi ng surface.

B. Repair of Formed Surfaces: Renove and replace concrete having
defective surfaces if defects cannot be repaired to satisfaction of
Architect. Surface defects, as such, include color and texture
irregularities, cracks, spalls, air bubbles, honeyconb, rock
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pockets, fins, and other projections on surface and stains and ot her
di scol orations that cannot be renmpoved by cleaning. Flush out form
tie holes, fill wth dry pack nortar or precast cenent cone plugs
secured in place with bondi ng agent.

1

Repai r conceal ed fornmed surfaces, where possible, that contain
defects that affect the durability of concrete. |f defects
cannot be repaired, renove and repl ace concrete.

Correct high areas in unfornmed surfaces by grinding after
concrete has cured at |east 14 days.

Correct |l ow areas in unfornmed surfaces during, or imediately
after conpletion of surface finishing operations by cutting out
| ow areas and replacing with fresh concrete. Proprietary

pat chi ng conpounds may be used when acceptable to Architect.

Repair defective areas, except random cracks and single holes
not exceeding 1 inch in diameter, by cutting out and replacing
with fresh concrete. Renpve defective areas to sound concrete
with clean, square cuts and expose reinforcing steel with at

| east 3/4 inch clearance all around. Danpen concrete surfaces
in contact with patching concrete and apply bondi ng conpound.
M x patching concrete of sanme materials to provide concrete of
sane type or class as original concrete. Place, compact, and
finish to blend wth adjacent finished concrete. Cure in the
same manner as adj acent concrete.

Repair isol ated random cracks and single holes not over 1 inch
in diameter by dry-pack nethod. G oove top of cracks and cut
out holes to sound concrete and cl ean of dust, dirt, and | oose
particles. Danpen cleaned concrete surfaces and apply bonding
conpound. M x dry-pack, consisting of one part Portland cenent
to 2-1/2 parts fine aggregate passing a No. 16 nesh sieve, using
only enough water as required for handling and placing. Place
dry-pack after bondi ng conmpound has dried. Conpact dry-pack

m xture in place and finish to match adjacent concrete. Keep
pat ched area continuously noist for not |ess than 72 hours.

Use epoxy-based nortar for structural repairs, where directed by
the Architect.

7. Repair nethods not specified above may be used, subject to

acceptance of the Architect.
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3.15 QUALITY CONTROL TESTI NG DURI NG CONSTRUCTI ON

A. The Contractor shall enploy a testing | aboratory to inspect, sanple
and test the materials and the production of concrete and to submt
test reports. Concrete testing shall be performed by technicians
certified by the Maine Concrete Technician Certification Board.

B. Concrete shall be sanpled and tested for quality control during
pl acement of concrete shall include the follow ng, unless otherw se
directed by Architect.

C. Sampling Fresh Concrete: ASTM C 172.

1. Slunp: ASTM C 143; one test for each concrete |oad at point of
di scharge and one test for each set of conpressive strength test
speci nens. A slunp test nmust be run prior to the incorporation
of the CFP fibers per recomrendati ons of ACI 544,

2. Air Content: ASTM C 231 "Pressure nethod for normal weight
concrete.” One for each set of conpressive strength test
speci nens.

3. Concrete Tenperature: Test hourly when air tenperature is 40
deg. F (4 deg.C) and bel ow, and when 80 deg. F (27 deg.C) and
above; and each tinme a set of conpression test specinens are
made.

4. Conpression Test Specinmen: ASTM C 31; one set of 4 standard
cylinders for each conpressive strength test, unless otherw se
directed. Ml d and store cylinders for |aboratory cured test
speci nens except when field-cure test specinens are required.

a. Fiber reinforced concrete test specinmens shall be vibrated
external ly per recomendati ons ACl 544.

5. Conpressive Strength Tests: ASTM C 39; one set for each 100
cu. yds. or fraction thereof, of each concrete class placed in
any one day or for each 5,000 sgq. ft. of surface area placed; 1
speci nen tested at 7 days, 2 specinens tested at 28 days, and 1
specinen retained in reserve for later testing if required.

a. Wen frequency of testing will provide |less than 5 strength
tests for a given class of concrete, conduct testing from
at least 5 randonly sel ected batches or from each batch if
fewer than 5 used.
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b. When total quantity of a given class of concrete is |ess
than 50 cu. yds., strength test may be waived, if in the
Architect's judgenent, adequate evidence of satisfactory
strength is provided.

c. Wen strength of field-cured cylinders is |less than 85
percent of conpani on | aboratory-cured cylinders, evaluate
current operations and provide corrective procedures for
protecting and curing the in-place concrete.

d. Strength level of concrete will be considered satisfactory
if averages of sets of three consecutive strength test
results equal or exceed specified conpressive strength and
no individual strength test result falls bel ow specified
conpressive strength by nore than 500 psi.

e. Test results will be reported in witing to Architect and
Contractor on the day after tests are nade. Reports of
conpressive strength tests shall contain the project
identification name and nunber, date of concrete placenent,
nane of concrete testing service, concrete type and cl ass,
| ocation of concrete batch in structure, design conpressive
strength at 28 days, concrete m x proportions and materials
conpressive breaking strength, and type of break for both
7-day tests and 28-day tests.

D. Additional Tests: The testing service will make additional tests of
i n-place concrete when test results indicate specified concrete
strengths and ot her characteristics have not been attained in the
structure, as directed by the Architect. Testing service nay
conduct tests to determ ne adequacy of concrete by cored cylinders
conplying with ASTM C 42, or by other nethods, as directed.
Contractor shall pay for such tests conducted, and any ot her
additional testing as may be required, when unacceptable concrete is
verifi ed.

3.16 ENG NEER S REVI EW

A. The Engi neer of Record w Il conduct periodic reviews of the
construction for conpliance with the provisions of the Design
Docunents during the construction peri od.
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B. The General Contractor shall enploy a |icensed professional engineer
to anal yze and design nodifications and repairs for construction not
in conformance with the provisions of the Contract Docunments. These
nodi fications and repair details shall be stanped by an engi neer
licensed to practice in the State of Maine and submitted with
cal cul ati ons for approval by the Engi neer of Record. Mbdifications
shall not be nade w thout express witten approval.

END OF SECTI ON
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