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SECTION O31OO - CONCRETE FORMWORK

PART 1 - GENERAL

1.01 DESCRIPTION

A. Work included: This sect ion shal l  apply to al l  concrete formwork and support ing
falsework used for on-site casting of concrete. Form shall be of wood, metal or other
mater ia ls,  as speci f ied or shown on the Drawings or as approved by the ENGINEER.

B. Related Work:

1.  Sect ion 03200. Concrete Reinforcement.

2.  Sect ion 03300. Cast- ln-Place Concrete.

1 .02  SUBMITTALS

A. Detailed plans for formwork, falsework or centering shall be furnished the ENGINEER
if requested by him; however, the CONTRACTOR will not be relieved of responsibil i ty
for results obtained by the use of these plan s.

B. A sample of  the form t ies shal l  be submit ted to the ENGINEER for approval .

1 .03  DESIGN CRITERIA

A. Design of formwork shall include consideration of the following factors:

1.  Rate and method of  p lacing concrete.
2.  Loads, including l ive,  dead, lateral ,  and impact.
3. Selection of materials and stresses.
4. Deflection, camber, eccentricity, and uplift.
5.  Hor izontal  and diagonal  shore bracing.
6.  Shore spl ices.
7.  Cross-grain compression.
8. Vibration of concrete.
9. Loads on ground or on previously placed structure.

B. Falsework:

1.  Falsework shal l  be designed to provide the necessary r ig id i ty and to support  the
loads without appreciable set t lement.

2.  A design weight of  150 lbs.  Per cubic foot  shal l  be assumed for f resh concrete.

PART 2-PRODUCTS

2.01 MATERIALS

A. Wood Forms:

1. Unexposed Concrete Surfaces: Wood forms for unexposed concrete surfaces

shal l  be No. 2 or better lumber.
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2. Exposed Concrete Surfaces: Wood forms for exposed surfaces shall be
plywood, or shal l  be shiplap or tongue and groove boards,  of  uni form thickness
and width not exceeding 6 inches.

3. Smooth Surfaces: Wood forms for smooth concrete surfaces shall be made of
plywood or shall have form lining as specified in Part B below.

4. Plywood for forms shall be Commercial Douglas fir, moisture resistant, concrete-
form plywood not less than S-ply and at  least  9/16' th ick.

B. Form Lining:

1.  Plywood: Plywood for form l in ing shal l  be Commercial  Douglas Fir ,  concrete-
form exterior, 3-ply, not less lhan'/o" thick.

2.  Fiberboard:  Fiberboard for  form l in ing shal l  conform to the requirements of
Federal  Speci f icat ion LLL-F-311, Class B, not less than 3116" th ick

3. Absorpt ive Type Lining: Absorpt ive type l in ing shal l  be a mater ia l  or  combinat ion
of materials highly absorptive to water, readily removable from the concrete
surface at the end of the curing period. The material shall be easily cut for f itt ing,
free from any element which may discolor the concrete or interfere with the
normal chemical reaction of the cement, and shall have an absorptive coefficient
to el iminate voids and pi t t ing whi le producing a dense and uni form concrete
surface.

C. Metal  Forms:

1.  Metal  forms shal l  be of  a type approved by the ENGINEER that wi l l  produce
surfaces equal to those specified for wood forms.

2.  Holes shal l  be plugged and uneven surfaces el iminated in a manner approved by
the  ENGINEER.

D. Form Coat ing:

1.  Form coat ing shal l  be of  a c lear amber color and shal l  form a cont inuous, tough,
hard f i lm highly resistant to alkal i  and moisture.

2. The fi lm shall not be deposited upon or absorbed with the concrete.

3.  The form coat ing shal l  be approved by the ENGINEER pr ior  to the appl icat ion.

E. Form Ties:

1.  Ties shal l  be adjustable in length and free of  devices which wi l l  leave a hole or
depression back of the exposed surface of the concrete no larger than a7l8" in
diameter.

2.  Ties shal l  be of  such make that when forms are removed, no metal  shal l  be
within one inch of the finished surface.

3. Wire ties wil l not be permitted except in unexposed locations where discoloration
wi l l  not  be object ionable.

EXECUTION
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PREPARATION

A. Falsework:

1.  Falsework shal l  be designed and constructed to provide the necessary r ig id i ty
and to support  the loads without appreciable set t lement or deformat ion.

2. The GONTRACTOR may be required to employ screw jacks or hardwood
wedges to take up any settlement in the formwork either before or during the
placing of concrete.

3. Falsework which cannot be founded on a satisfactory footing shall be supported
on pi l ing which shal l  be spaced, dr iven and removed in a manner approved by
the ENGINEER.

4. Falsework shall be so set that after its removal, the finished structure wil l have
the f in ished grade speci f ied or indicated on the drawings.

5.  Arch center ing:  Provis ion shal l  be made by means of  sui table wedges, sand
boxes or other devices for the gradual lowering of centers and rendering the arch
sel f -support ing.  When directed, center ing shal l  be placed upon approved jacks
to take up and correct  any s l ight  set t lement which may occur af ter  the placing of
masonry has begun.

B. Form Coat ing:

1.  The or ig inal  appl icat ion shal l  consist  of  two coat ings evenly appl ied.

2.  Subsequent reuses of  the forms without recoat ing shal l  be permit ted at  the
discret ion of  the ENGINEER. but forms shal l  not  be used more than three t imes
without recoatino.

3. After applicationlrn, surplus material on the form surface and/or the reinforcing
steel shall be removed.

4. Forms for unexposed surfaces may be thoroughly wetted with water in l ieu of
coating immediately before the placing of concrete.

C.  Reuse:

1.  The shape, strength,  r ig id i ty,  water t ightness, and surface smoothness of  reused
forms shal l  be maintained at  a l l  t imes.

2.  Any warped or bulged lumber must be resized before being reused.

END OF SECTION
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SECTION O32OO -  CONCRETE REINFORCEMENT

PART 1 _ GENERAL

1.01 DESCRIPTION

This work shal l  include furnishing and placing al l  re inforcing steel  or  wire mesh used in
cast-in-place concrete construction except prestressed strands and wires.

A. Related Work:

1.  Sect ion 03100. Concrete Formwork.

2.  Sect ion 03300. Cast- ln-Place Concrete.

1 .01  DESCRIPTION

This work shal l  include furnishing and placing al l  re inforcing steel  or  wire mesh used in
cast-in-place concrete construction except prestressed strands and wires.

1.02 PRODUCT DELIVERY. STORAGE AND HANDLING

Reinforcing steel  shal l  be store on plat forms, skids or other supports which wi l l  keep the
steel  above ground, wel l  drained and protected from damage.

1 .03  SUBMITTALS

A. Shop Drawings: Show sizes and dimensions for fabr icat ion and placing of  re inforcing
steel
and bar supports.  Indicate bar schedules,  st i r rup spacing and diagrams of  bent bars.

B. Cert i f icates:  Mi l l  test  cert i f icates ident i fy ing chemical  and physical  analysis of  each
load of  re inforcing steel  del ivered.

PART 2 .  PRODUCTS

2.01 MATERIALS

A. Reinforcement Bars:

1. 
ffJil:l::ifft;'#:: "o 

sharr conform to ASrM 4-615, Grade 60, as

1 y;ii X'"?'ff ilff ''J,i:l"J J: :..'#:?';,lffi ':: lm :1:;il,i;3 l' 3,'51,1 * "''
B. Wire mesh shal l  be furnished in f lat sheets and shal l  conform to ASTM A-185.

C. Wire t ies shal l  be 18 gage black annealed wire, or patented wire t ies approved by the
ENGINEER.

2.02 FABRICATION

A. Bends:

1. Bent bar reinforcement shal l  be cold bent to the shape shown on the drawings.

CONCRETE RElN FORCEMENT 03200-1
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2. Unless otherwise speci f ied or shown on the drawings, bends shal l  be made in
accordance with the requirements of  ACI 315.

B. Reinforcing detai ls,  shown on the drawings, shal l  govern the furnishing, fabr icat ion
and placing of  re inforcement,  in so far  as they apply.

PART 3 -  EXECUTION

3.01 PREPARATION

A.  C lean inq :

1.  g"fJr .  p lacing, al l  re inforcement shal l  be thoroughly c leaned of  rust ,  mi l l  scale or
coat ings,  including ice,  which would reduce or destroy the bond.

2.  Reinforcement appreciably reduced in sect ion shal l  not  be used.

3.  Fol lowing any substant ia l  delay in the work,  previously placed reinforcement lef t
for  future bonding shal l  be inspected and cleaned.

B. Reinforcement shal l  not  be cut wi th a torch or in such a manner as to al ter  the
mechanical  propert ies of  the reinforcement mater ia l .

C. Bars wi th k inks or bends not shown on the drawings shal l  not  be placed.

3.02 INSTALLATION

A. Ties and Supports:

1.  Al l  steel  re inforcement shal l  be accurately placed in the posi t ions shown on the

drawings and f i rmly held dur ing the placing and sett ing of  concrete.

2.  Bars shal l  be t ied at  every intersect ion.

3.  Wire t ie ends shal l  point  away from the form.

B.  Sp l i ces :

1.  Al l  re inforcement shal l  be furnished in fu l l  lengths as indicated on the drawings.

2.  Spl ic ing of  bars,  except where shown on the drawings, wi l l  not  be permit ted

without wr i t ten approval  of  the ENGINEER'

3.  Spl ices shal l  be staggered as far  as possible.

4.  Unless otheruyise shown on the drawings, bars shal l  be lapped suff ic ient ly to

secure fu l l  bond, but in no case less than 30 bar diameters to make the spl ice.

Ihe bars shal l  be placed in contact  and wired together.

5. 
ffl*:.T ffil:ffis 

steel shall be done only if shown on the drawinss or

6. Sheets of  mesh or bar mat reinforcement shal l  over lap each other suf f ic ient ly to

maintain a uni form strength,  shal l  be securely fastened at  the ends and edges,

and shal l  over lap at  least  one mesh in width.
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7 .  No spl ic ing of  main bars in girders,  beams or s labs wi l l  be permit ted.

C. Anchor Bol ts.

1.  Where anchor bol ts interfere wi th reinforcing steel ,  the steel  posi t ion shal l  be
adjusted to permit  the placement of  the anchors in their  proper locat ions.

2.  The ENGINEER shal l  approve such adjustments pr ior  to placement of  concrete.

D. The minimum concrete cover ing steel  re inforcement shal l  be as fo l lows.

Locat ion Minimum Cover
Cast against  and permanent ly exposed to earth:  3 in.
Exposed to earth or weather:

#6 through #18 bars 2 in.
#5  th rough 5 /8  in .  w i re  and smal le r  1 -1 l2 in .

Not exposed to weather or in contact  wi th the ground:
Slabs, wal ls,  jo ists:
#14 and #18 bars  1 -112 in .
#11 and smal le r  % in '

Beams, girders,  columns, pr incipal  re inforcement,
Ties,  st i r rups or spirals:  1-112 in '

Shel ls and folded plat  members:
#6 bars and larger l r in '
#5.  5/B in.  wire and smal ler  / ,  in,

3.03 WELDED WIRE FABRIC

Lay welded fabr ic cont inuously,  wi th edges and ends over lapping adjoining sheets a
minimum of on ful l  mesh plus 2",  t ied and placed over al l  p ip ing and condui t .  L i f t  the
fabr ic by approved methods to the center of  s labs dur ing the placing of  concrete,  or
proper ly support  in th is posi t ion.  Where required, construct  bulkheads at  construct ion
joints and screeds to place the fabr ic in the proper posi t ion'

3 .04  CLEANING

Clean reinforcement pr ior  to placing concrete to remove scale,  o i l ,  ice or the coat ings that

wi l l  destroy or reduce the bond, including mortar f rom previous concrete pours.

END OF SECTION
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SECTION O33OO . CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 DESCRIPTION

A. Furnish and Instal l .

1.  Formed Cast- in-Place Concrete.

2. Concrete Flatwork.

3.  Cast- in-Place Concrete for  detent ion out let  structure,  or  Port land Cement
Concrete Paving or other work required by the Speci f icat ions or Drawings.

1.02 RELATED WORK

A. Sect ion 03100, Concrete Formwork.

B. Sect ion 03200, Concrete Reinforcement.

1.03 QUALITY ASSURANCE

A. Test ing Agency: Al l  test ing wi l l  be conducted by an approved test ing laboratory.  See
Sect ion 01410.

B. Source Qual i ty Control :  The ENGINEER shal l  be of fered uninterrupted access to the
ready-mix batching plant whi le the work is in progress-

C. Record of Work: Keep a record l isting the time and date of placement of concrete for

the structure.  Such record shal l  be kept unt i l  the complet ion of  the project  and shal l

be avai lable to the ENGINEER for examinat ion at  any t ime'

1 .04  REFERENCES

Reference Standards:  Except as modif ied or supplemented in these speci f icat ions,
structural  concrete shal l  meet the requirements of  the latest  version of  the fo l lowing
standards. Refer to the standards for detailed requirements.

A. ACI 301 -  Speci f icat ions for  Structural  Concrete for  Bui ld ings (Revised 1981).

B. ACI 304 -  Recommended Pract ice for  Measur ing, Mixing, Trans-port ing and Placing

Concrete.

C. ACI 305 -  Hot Weather Concret ing.

D. ACI 306 -  Cold Weather Concret ing.

E. ACI 318 -  Bui ld ing Code Requirements for  Reinforced Concrete.

1 .05  SUBMITTALS:

A. Mix Designs: Pr ior  to placing any concrete,  submit  concrete mixes for approval  in

accordance with Sect ion 01300 i f  requested by ENGINEER. Separate mix design

shall be submitted for each type of concrete to be used in the project. Submittals

shal l  include al l  informat ion used in designing the mixes.

CAST-I N-PLACE CONCRETE 03300-1
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B. Test Reports: Reports of control test, special tests and core tests shall be distributed
by the test ing laboratory in accordance with Sect ion 01410.

C. Submit  del iverv t icket for  each load del ivered to s i te.  lnclude:

1.  Mix ident i f icat ion.

2 .  T ime water  added.

3 .  T ime un loaded.

4.  Amount of  in i t ia l  and supplemental  water added.

1.06 DELIVERY, STORAGE AND HANDLING

A. Haul ing Time: Discharge concrete t ransmit ted in a t ruck mixer,  agi tator or other

transportat ion device wi th in 1-112 hours af ter  the mixing water has been added.

B. Extra Water: Deliver concrete to the job in exact quantit ies required by the design
mix.  Should extra water be required before deposi t ing the concrete,  the
CONTRACTOR'S super intendent shal l  have sole author i ty to author ize the addi t ion
of water.  Any addi t ional  water added to the mix af ter  leaving the batch plant shal l  be
indicated on the truck t icket and signed by the person responsible.  Where extra
water is added to the concrete i t  shal l  be mixed thoroughly for  40 revolut ions of  the

drum of 3-1/2 minutes at  mixing speed, whichever is greater.  Samples for  control

tests shall be taken after additional water has been thoroughly mixed into concrete.

C. Store cement in water t ight  enclosures and protect  against  dampness, contaminat ion

and warehouse set.

D. Stockpi le aggregates to prevent excessive segregat ion or contaminat ion wi th other
mater ia ls or other s izes of  aggregates.  Use only one supply source for each
aggregate stockpi le.

E. Store admixtures to prevent contaminat ion,  evaporat ion,  or  damage. Protect  l iquid

admixtures f rom freezing or harmful  temperature ranges'

F.Remove al l  mud, oi l ,  loose rust  or  mi l l  scale and other foreign mater ia l ,  f rom reinforcing
steel prior to placing concrete.

1 .A7 PROJECT CONDITIONS

A. Environmental  Requirements:

1.  Cold Weather Concret ing:

a.  Refer to AC1 306, "Recommended Pract ice for  Cold Weather Concret ing".

b.  Temperatures of  concrete when placed shal l  not  be less than the fol lowing:

f '
I

I
I
1 ,

f ;

t
I

I i 12" and Over

f r
I
L .

f r
I
I
I

t ;

Air  Temp.
" F

Minimum Concrete TemP. 'F

Sections with Least Dimension
Under 12"
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50
55

60

30 to 45
0 t o 3 0
Below 0

60
65
70

c. When placed, heated concrete shal l  not  warmer than 80'F,

d.  Pr ior  to placing concrete,  a l l  ice,  snow, surface and subsurface frost  shal l  be
removed, and the temperature of the surfaces to be in contact with the new
concrete shal l  be raised above 35"F.

e. Protect the concrete from freezing during specified curing period.

f  .  Heated enclosures shal l  be strong and windproof to insure adequate
protect ion of  corners,  edges and thin sect ions.  Do not permit  heat ing uni ts to
local ly heat or dry the concrete.  Do not use combust ion heaters dur ing the
first 24 hours unless the concrete is protected from exposure to exhaust
gases which contain carbon dioxide.

2.  Hot Weather Concret ing:

a.  Refer to ACI 305, "Recommended Pract ice for  Hot Weather Concret ing".

b.  Take precaut ions when the ambient air  temperature is 90"F or above.
Temperature of  concrete when placed shal l  not  exceed 85'F.

c.  Cool  forms and reinforcing to a maximum of 90"F by spraying with water
pr ior  to placing concrete.

a. Do not place concrete when the evaporation rate (actual or anticipated)
equals or exceeds 0.20 pounds per square foot per hour.

b.  Approved set-retarding and water reducing admixtures may be used with

ENGINEER'S approval  when ambient air  temperature is 90'F or above to
offset the accelerating effects of high temperature.

3.  Do not place concrete dur ing rain,  s leet  or  snow unless adequate protect ion is
provided. Do not al low rainwater to increase the mixing water or damage the
surface f in ish.

B. Protect ion:  Protect  newly f in ished slabs from rain damage. Cover wal ls,  g lazing and
other finish materials with polyethylene or othenrrise protect from damage due to
placing of  s labs or s idewalks.

PART 2 _ PRODUCTS

2.01 MATERIALS

A. Concrete Mater ia ls:

1.  General :  Provide ready-mixed concrete conforming with ASTM C94. Onsi te

mixed concrete wi l l  not  be al lowed.

2.  Cement:  ASTM C1SO-Type l l for  a l l  concrete unless indicated othenar ise.

3.  Aggregate:  Fine aggregate shal l  be natural  sand and coarse aggregate shal l

be gravel  or  crushed stone, al l  conforming to ASTM C33. Maximum coarse

CAST-I  N-PLACE CONCRETE 03300-3
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aggregate size shall not be greater lhan3A" and shall conform in gradation to
the following table:

Percent Passing Seive Sizes
Sieve Size Coarse Aggregate
Y4" 90-100

4. Air  Entraining Agent:  ASTM C260.

5.  Admixtures:  Use only as speci f ied or as approved by ENGINEER.

6 .  Minera l  Admix tu res :  ASTM C618.

7.  Water:  Use clean, f resh potable supply.

A. Miscel laneous Mater ia ls:

1.  Cur ing Compound -  Vert ical  Surfaces: Conform to ASTM C309-81

2. Cur ing Compound -  Hor izontal  Surfaces: Propuls ion -  200

2.02  MIXES

A. Design: Design mixes shal l  conform to the mix type speci f ied in Sect ion 2.03.
Proport ion ingredients for  mixes in accordance with ACI 301-84, Sect ion 3.9.  Obtain
this informat ion in accordance with the latest  ASTM Speci f icat ions.  Should a special
mix be required due to structural  requirements,  weather or mater ia ls,  submit  samples

of cement and aggregate to be used to approved testing laboratory. The testing
laboratory wi l l  make and analysis of  the mater ia ls and design the proper mix to be
used.

B. Admixtures:

1.  General :  No admixtures wi l l  be al lowed except as speci f ied herein unless
author ized by the ENGINEER. Al l  requests for  approval  or  subst i tut ion must be
made by the CONTRACTOR and be accompanied by suf f ic ient  chemical ly
compat ib le wi th cement i t ious mater ia ls and al l  other admixtures used in the mix.

Al l  admixtures shal l  be chlor ide f ree. No calc ium chlor ide shal l  be added to

concrete.

2.  Acceptable Manufacturers:  Admixtures shal l  be approved by the ENGINEER
and suppl ied by on of  the fo l lowing manufacturers:

a. Protex

b. Master Bui lders

c. Gifford-Hil l

d .  S ika

3. Accelerating Admixtures: Conform to ASTM C494 Type C or E. Accelerators

shal l  be chlor ide f ree. Dosage shal l  be per manufacturer 's recommendat ions.

4. Water Reducing and Set Controll ing Admixtures: Conform to ASTM C494, Type

A or D. Dosage shal l  be per manufacturer 's recommendat ions.

CAST-I N-PLACE CONC RETE 03300-4
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C. Chlor ide lon Content:  The maximum water soluble chlor ide ion concentrat ion in the
concrete mix shal l  not  exceed 0.15 % by weight of  water.

D. Slump: Design water-cement rat io to provide slumps indicated under mix type at
placement.  Concrete to be placed by pumping shal l  have a maximum slump of  6" at
the  pump.

E. Mixing: Ready-mix concrete shall conform to provision of ASTM C-94.

2.03 CONCRETE MIX TYPES

A. The fol lowing concrete mixes wi l l  be required:

Mix A -  For Sidewalks,  Curb and Gutter,  Cross-Pans, and Retaining Wal ls
4000 ps i
Type l l  Cement
7o" Maximum Aggregate Size
6% Plus  or  Minus  1% Ent ra ined A i r
4"  Max imum Slumo

B. A water reducing agent admixture shal l  be opt ional  for  mixes. See Sect ion 2.02 B.

C. Al l  mix designs shal l  be ident i f ied by the mix ident i f icat ion let ter .

2 .04  REINFORClNG STEEL

A. Bars,  refer to ASTM 4615, Grade 60 unless speci f ied otherwise.

B. Welded Wire Fabric, refer to ASTM ,A135 or A497 .

C. Fabr icat ion,  refer to ACI 315 and 318 unless shown othenryise on drawings.

PART 3 - EXECUTION

3.01 INSPECTION

ENGINEER'S Inspect ion:  Provide ample not ice to the ENGINEER to al low him to
examine forms and reinforcement just before concrete is poured and to observe the
placing of  concrete.  Do not begin placement unt i l  inspect ion of  ENGINEER is obtained.

3.02 PREPARATION

A. Do not begin concrete work unt i l  a l l  operat ions are complete enough to al low
placement to be carr ied on as a cont inuous operat ion for  the ent i re sect ion that is to
be placed. Clean al l  equipment for  mixing and transport ing the concrete.  Forms

shal l  be c leaned of  a l l  debr is and ice and shal l  be wetted (except in f reezing weather)

and coated as speci f ied under Concrete Formwork.  l f  water accumulates in the
forms i t  shal l  be pumped out before concrete is deposi ted.  Clear ly mark f in ish top
surface of vertical members on the form walls'

B.  Protect ion:  Cover wal ls,  g lazing, and other f in ish mater ia ls wi th polyethylene or other

wise protect  f rom damage due to pour ing of  s labs or s idewalks.

3 .03  FORMING

CAST-I N-PLACE CONC RETE 03300-5
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A. lnsure that forms are suf f ic ient ly braced to hold posi t ion and shape dur ing placing
and cur ing .

B. Leave forms in place unti l concrete has achieved sufficient strength.

C. Exercise care in removing forms so as not to chip,  crack or damage concrete.

3 .04  REINFORCEMENT

A. Install reinforcing steel where shown on drawings or specified

B. Support  re inforcing steel  as required by ACI 315.

3 .05  PLACEMENT

A. General :  Fol low recommendat ions of  ACI 301-84, Chapter 8.

B. Placement: Place concrete in approximately uniform horizontal layers not over 2feet
in height.  Pi l ing up of  the concrete in the forms or chut ing in such a manner to
separate the aggregates wi l l  not  be permit ted.  Concrete shal l  not  be dropped over
4'-0".

C. Water: Prevent accumulations of water on the surface of the concrete due to water
gain,  segregat ion,  or  other causes, dur ing placement or compact ing,  as far  as
possible by adjustments in the mixtures. Make provision for removal of such water
as may accumulate so that under no circumstances wi l l  no concrete be placed in
such accumulat ion.

D. Compact ion:  Compact concrete dur ing and immediately af ter  deposi t ing by means of

mechanical  v ibrators.  Supplement by hand spading at  corners and angles of  the
forms in other di f f icul t  areas. Mechanical  v ibrator to cycle at  10,000 cycles per

minute or more.

E. Finishing: Where tops of  poured wal ls are to form a f in ished surface, concrete shal l
be immediately f in ished in the form by a ski l led cement f in isher.  Wal ls or surfaces
not f in ished to a level  wi l l  be ordered removed and replaced.

F. Mechanical vibrators need not be used for thrust restraints.

3.06 JOINTS

A. Contract ion jo ints,  minimum depth % thickness of  concrete.

1' 

"i,il"l:,:?,.ifi'[,liol' 

header board' or trowel pushed into surface to move all

2. Saw joints as soon as concrete can support equipment without marring, no later
than 12 hours after placement. First joints sawed approximately 60'- 0" apart,
intermediate joints sawed after initial joints, joints to be straight, true and
perpendicular to centerl ines.

B. Longitudinal joints in conformance with drawings.

1. 
:;i lr:*d 

steel or plastic strip held rigidly in place with adequate pins driven into
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2. Joints constructed by forms with recess and tie bars.

3.  Sawed jo ints wi th sui table guidel ines to ensure jo int  is  t rue to l ine.  Saw as soon
as possible to prevent erratic or uncontrolled cracking.

C. Construct ion jo ints perpendicular to center l ine at  end of  each day's work.  Use
dowels, bars or load transfer devices in all construction joints in accordance with the
drawings.

D. Expansion jo ints wi th preformed jo int  f i l ler  in a vert ical  posi t ion,  deviat ing not more
lhe 1/a" from a straight l ine. lnstall at all existing and proposed structures projecting
through, into,  or  against  pavement,  in accordance with drawings.

E. Instal l jo int  sealant at  temperatures above 50"F. in accordance with the
manufacturer 's recommendat ions.  Clean al l  dust ,  debr is and water f rom joint .

3 .07  EMBEDMENTS

A. Accurately position and securely fasten all anchor bolts, casting, steel shapes,
condui t ,  s leeves, masonry anchorage, and other mater ia ls to be embedded in the
concrete.

B. lnstall conduits between reinforcing steel in walls or slabs with reinforcing in both
faces and below reinforcing in s labs wi th only one layer of  re inforcing steel .

C. Embedments shal l  be c lean when instal led.  Remove concrete spatter f rom al l
surfaces not in contact with concrete.

3 .08  F INISHING FORMED SURFACES

A. Rough Form Finish:

1.  Rough form f in ish is acceptable for  surfaces not exposed to v iew such as
surfaces in contact with earth backfi l l .

2.  Repair  and patchy al l  t ie holes and defects wi th mortar.

3.  Remove al l  f ins.

3 .09  SLAB FINISHES

A. Broom or bel t  f in ish:

1.  Use for s idewalks,  ramps, curbs,  gutters and dr iveways'

2. After completion of f loated finish draw a broom or burlap belt transverse cross
the surface.

3.10 TREATMENT OF FORMED SURFACES

A. Form Removal: Finish concrete surfaces covered by formwork immediately after
forms have been removed. Do not expose more surface area than can be finished in

one working day.

CAST-I N-P LACE CONCRETE 03300-7
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B. Patching: Patch voids,  honeycombs or damaged areas in accordance with Chapter 9
of ACI 301 .  Cut out large defect ive areas a minimum of 1" deep, and patch as
speci f ied.  Add white cement to patching grout as required to rnatch coior oi  exis i i r rg
concrete where patches are exposed to view. Patch all t ie holes.

C. Laitance: Remove deposits of laitance occurring on the top of the concrete surfaces
as soon as the concrete has hardened sufficiently to prevent injury to the concrete.
Repair areas where laitance is removed as specified for patching.

D. Unexposed Concrete Surfaces: Treat surface of concrete wall, slabs, beams and
columns, which are to be covered by subsequent work,  as speci f ied under patching.

E. Unpainted Exposed Concrete Surfaces: Concrete surfaces, both interior and
exter ior ,  to remain exposed but unpainted shal l  be careful ly protected for damage.
and soi l ing dur ing the progress of  the work.  Patch where required as speci f ied under
Patching. Upon complet ion of  the work,  reclean damaged or soi led surface as
required to make clean, smooth and f in ished in every respect,

3.11 SANITARY SEWER MANHOLES

A. Provide smooth steel trowel f inish on inverts.

B. Provide broom f in ish on benches.

3 .12  DEFECTIVE CONCRETE

A. Remove and replace defect ive concrete as directed by the ENGINEER.

B. Repair  in accordance with ACI 301, Chapter 9.

3 .13  CURING AND PROTECTION

A. Protection: Protect exposed surfaces of concrete from premature drying and frost.
Protect freshly placed concrete from rain damage. Protect f inished slabs frcm mortar

leakage from pour ing of  s labs above.

B. Form Removal:  Do not remove forms unt i l  such t ime as speci f ied.  Remove careful ly

to not injure the concrete surface. Protect edges and corners to prevent cracking,
chipping or other damage and premature drying.

C. Vert ical  Surfaces: Clean surfaces of  loose sand, mortar,  debr is and grout;  spray

l ight ly wi th water and coat wi th a c lear or t ranslucent cur ing compound the same

working day that the forms are removed.

D. Horizontal Surfaces: As soon as possible after placing concrete, coat exposed
horizontal surfaces with curing compound as specified and cover with a white
polyethylene sheet ing of  a minimum of 6 mi l  nominal  th ickness. Give special
at tent ion to secur ing adequate cur ing of  s lab edges. Provide polyethylene sheet ing

as wide as pract ical ,  edges lapped a minimum of 6",  weighted to prevent blowing,

and sealed to prevent loss of  moisture.  Keep sheet ing in place a minimum of seven

(7)  days .

E. Cleaning: Clean of f  a l l  s ta ins or discolorat ion's f rom exter ior  exposed concrete wal ls

using methods approved by the ENGINEER. l f  d i luted acid is used, surfaces shal l  be

thoroughly f lushed with water to remove al l  acid fo l lowing cleaning. Use only f iber

brushes i f  brushing is required.

t :
t
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F.Protect  concrete surfaces from staining, cracking, chipping, and other damage dur ing
progress of  the work,  and leave in good condi t ion upon complet ion.

G. Keep concrete continuously moist for at lest 7 days after placement by use of wet
bur lap,  wet bur lap,  wet absorpt ive mats,  waterproof sheets,  or  membrane cur ing.

H. Maintain concrete wi th in 50" to 70"F range dur ing cur ing,

3.14 FIELD QUALIW CONRTOL

A. General :  Test ing wi l l  be conducted by an approved test ing laboratory.  See Sect ion
0 1  4 1  0 .

B. Test Pr ior i ty:  Control  tests shal l  be used to determine the concrete qual i ty throughout
the project; however, special tests shall have precedence over control tests, and core
tests shall have precedence over all previous tests.

C. Tests:  Cooperate fu l ly  wi th those making tests.  The fol lowing test  and procedures
are subject  to change dur ing construct ion at  the discret ion of  the ENGINEER.

1. Test Reports:  ln accordance with Sect ion 01410.

2.  Slump Tests:  Provide necessary equipment and make tests in conformity wi th
ASTM C143-78 as f requent ly as directed by the ENGINEER. The tests shal l  be
made by a person thoroughly fami l iar  wi th the requirements speci f ied.  Should
the slump exceed the l imi ts stated for Concrete Mix Types in Part  2,  the batch
shall be rejected. Keep an accurate record of the time, location in the work, and
the results of the slum test which shall be available for inspection by the OWNER
and the ENGINEER. When concrete is placed by pumping, s lump tests shal l  be
made at the end of the discharge hose. Conduct test for each strength test
sample and whenever consistency of  concrete appears to vary.

3. Strength Tests: Control tests of concrete work shall be made on every 50 cubic

:Tf trJffil il [1i?ffi"ffi' : i,lT: J? : E:if; ; :? :#'J,:' 3 #i] I ; J, 3,:f ;i' "'
three standard 6" test cyl inders cast and cured in accordance with ASTM C31-83
and ASTM C172-82.

4' 
SxfT:::5,f,:T::ffiii*"m 

one of nrst three batches mixed each dav and for

5 
#trHn: ffiHJTff i:m:l:lJ':'5J,?Ji'ii l;::"':J::il5iii?"

6 :;;?L::'';.'li,X'.iln :L? :i'"':T::::;:l'fi:"""J;,ffi'JT;i""'!"#jo."tions,
or if the concrete has been frozen before it has taken the final set, so severely

that,  in the opinion of  the ENGINEER, i ts strength has been adversely af fected,
the CONTRACTOR shall, at his own expense, have sufficient core tests taken,

the number and locat ion to be approved by the ENGINEER on such port ions of

the work as may have been affected to determine the actual conditions of the

:%:',? :,1 3:, :T:'',?3 i J i 3 i3: i ? :i il""'i l3,: 15 [ ff 1 fi.'i"J:,"'l'"" w i t h A S r M
requirements of  th is speci f icat ion,  the CONTRACTOR shal l ,  at  h is own expense,
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replace the entire section involved or make corrections deemed necessary by the
ENGINEER.

END OF SECTION
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