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The SOLICITATION is amended as follows:
1. SPECIFICATIONS:
Nayrative Changes: The following are changes made narratively to the Specifications.

Pages 153 and 154 of 167: Delete paragraph 3, PROPOSAL CONTENT under SUBMISSION
REQUIREMENTS AND INSTRUCTIONS, and replace in its entirety with the following:

“SUBMISSION REQUIREMENTSAND INSTRUCTIONS
3. PROPOSAL CONTENT

“FACTOR 3. Schedule. Thisfactor considersthe offeror’s capability to execute thiswork in atimely manner.
Offerors shaII submlt a Schedul e Whl ch | ncl udes the mtlstonadatesmue«ibﬁhtsmhcﬁaﬂ.on.andaddﬁmnimamt

date_f.or_t.hls.pm;.ect A minimum of nALenI;L(ZD) mHestones and maj or activities shall be prowded W|th the offeror S
proposal. Offerorsshall use durations, nat calendar dates, to describe their schedule except for specified milestones.
(For example: “The offeror will complete task XX within 10 days after the government issues notice to proceed.”)
Schedule shall be displayed on a* Gantt Chart” which indicates sequence, duration and milestones. For the sole
purpose of evaluating this factor, offerors shall assume a Notice To Proceed to be issued on April 15", 2003 to base
the specified milestones and activity durations on.

Pages 162 and 163 of 167. Delete paragraph 1. PROPOSAL EVALUATION under PROPOSAL
EVALUATION AND CONTRACT AWARD and replace in its entirety with the following:

“PROPOSAL EVALUATION AND CONTRACT AWARD
1. PROPOSAL EVALUATION

FACTOR 3- SCHEDUI E: Thisfactor considers the offeror’ s capability to execute thiswork in atimely manner.
Offerors shall submit a schedule which includes the milestone dates required by this solicitation and additional major
activities, which will reflect the offeror’ s planned sequence of execution to devel op the most expeditious completion
date for this project. A mini mum of twenty (20) mllestones and maj or activities shall be prowded W|th the offeror’s
proposal. Sches
sole purpose of evaluating thisfactor, offerors shall assume a Notlce To Proceed to be issued on April 15", 2003 to
base the specified milestones and activity durations on.

a EXECUTION OF WORK TASKS: At aminimum, the proposal must demonstrate that the offeror can meet
the schedule in the solici tatl on. Proposal s that fall to demonstrate thiswill not be considered technical Iy
acceptable. ‘

b. NETWORK ANAI YSS: Milestones dates and activities must be based upon a network analysis, which
satisfies the requirements of this solicitation.

c. REASONABI ENESSOQF DATES: Project completion date or intermediate milestones/activity durations
which are not reasonable or realistic will result in the proposal being considered not technically
unacceptable.”

Delete the
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changed to read as follows:

“Reinforcing steel shall conform to ASTM A 6.15 Grade 60. Steel shall be welded into cages in accordance
with AWS D1.4 or wire tied into the cages and inserted securely in the caissons, in position and alignment,
as shown, prior to concrete placement. Wire ties are specified in Section 03210.”

ised L

Section 00010 BIDDING SCHEDULE: A complete bidding schedule incorporating all amendments is
attached.

Section 03311 CAST-IN-PLACE STRUCTURAL CONCRETE FOR CIVIL WORKS is deleted and replaced
with a revised section of the same number and name. Revisions have been underlined for convenience.
However, all portions of the revised section apply whether or not changes have been indicated. A copy of
the revised section is attached.

Section 02200 PAVEMENT, which was a new section added by Amendment 0003, is attached.

2. DRAWINGS:

Navrative Changes: The following are changes made narratively to the Drawings.

Sheet M1.4:
Section A: At “14 inch Ductile Iron Pipe” reference add the following:
24"x14" Ductile fitting. Transition to 24” Diameter PVC Pipe three (3) past the 24"x14” Ductile Iron
Fitting. Ductile Iron Fitting to occur five (5) feet from the pump well. Pipe shall be sloped for
drainage into the pump well. Use a mechanical type joint fitting for the transition between 24"
Ductile Iron and 24” PVC Pipe.”
Section B: Add the following to the access hatch note:
Access hatch to be Hydr-O-Matic aluminum S12 door and frame assembly or equal. Contractor to
verify exact location of hatchway and confirm all dimensions with pump manufacturer to ensure
proper alignment of pumps, rails, and hatchway.

Sheet T1.4:
Delete notation and arrow leader to “Staging Area” and associated boundary lines to indicated area.

Sheet T1.5:

Delete all references to “Temp Easement”. Delete Note 2. which states “LOT 308 AND PORTIONS
OF 273 & 274 SHALL BE ACQUIRED AS CONSTRUCTION EASEMENT.

3. Offerors are required to acknowledge receipt of this amendment in the space provided on the SF30, or by
separate letter or telegram prior to receipt of offers. Failure to acknowledge all amendments may cause
rejection of the offer.

4. Proposals will be received until 2:00 p.m., local time, 3 April 2003, in Room 760 Federal Building, 601 E.
12" Street, Kansas City, Missouri 64106-2896. Points of Contact are as follows:

Contract Specialist: Gregg Gulledge 816-983-3808
Project Manager: Kent Myers 816-983-3399

3-- Amdt. 0006
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Section 00010 - Solicitation Contract Form

ITEM SUPPLIESY QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0001 1 Lump
Sum

Demolition, General

FFP

"Demoalition Generd", includes but not limited to, channel paving to
be broken, removed and placed in areas noted on the drawings or in
the specifications; channel paving to be broken and remain in place;
asphalt pavement; all pipe shown to be grouted full in place, and all
pipe shown to be removed.

PURCHASE REQUEST NUMBER: W58XUW-2347-3613

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO. SERVICES
0001a 1 Lump

Sum

Demolition of Prospect Bridge

FFP

“Demolition of Prospect Bridge” includes full removal of the asphalt/
concrete approach slabs, concrete paved deck, utility line hanging on
the bridge, any retaining wing walls shown as being removed on the
drawings, and south abutment and foundation. Remove north abutment
as shown on the drawing.

NET AMT
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ITEM SUPPLIES  QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0002 1 Allowance $50,000.00
KCPL
FFP

KCPL", Reimbursement of work done by KCPL. Adjustment will be
made to the contract to match the amount billed by KCPL.

NET AMT

FOB: Destination
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ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0003 1 Lump
Sum
Sanitary Sewer
FFP

Sanitary Sewers' and 0004, "Storm Sewers" includes al earthwork,
trenching, pipe, Manholes (includes the construction of manholes,
including modifications to existing manholes, excavations, bracing of
excavations, materials used for manhole construction, backfilling and
manhole lids), Drop Inlets (includes construction of drop inlets,
including modifications to existing drop inlets, excavations, bracing
of excavations, materials used for drop inlet construction and
backfilling), Curb Inlets (includes construction of curb inlets,
including modifications to existing curb inlets, excavations, bracing
of excavations, materials used for curb inlet construction and
backfilling), Field Inlets (includes construction of field inlets,
including modifications to existing field inlets, excavations, bracing
of excavations, materials used for field inlet construction and
backfilling), manhole lining, connections, temporary service and any
other incidental work.

NET AMT

FOB: Destination



DACWA41-03-R-0063-0006

ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0004 1 Lump
Sum
Storm Sewer
FFP
NET AMT

FOB: Destination

ITEM  SUPPLIES/SERVI QUANTITY  UNIT UNIT PRICE AMOUNT
NO CES
0005 1 Lump

Sum

Clearing and Grubbing

FFP

Clearing and Grubbing" is for the clearing and grubbing work
required and defined in SECTION: CLEARING, GRUBBING AND
DEMOLITION.

NET AMT

FOB: Destination
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ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0006 28,560 Cubic
Yard

Rock Excavation

FFP

" Rock Excavation”, includes all work required to excavate all rock
units below the top of hard rock. Hard rock is defined as limestone.

NET AMT
FOB: Destination
ITEM SUPPLIEY QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0007 226,930 Cubic

Yad
Common Excavation
FFP
" Common Excavation", includes excavation of al clay, silts, sand,
gravel, pebbles, cobbles, boulders and shale.

NET AMT

FOB: Destination
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ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0008 58,700 Cubic
Yard
Random Fill
FFP

" Random Fill", includes all placement of clay, silts, sands, gravel,
pebbles, cobbles and top soil.

NET AMT
FOB: Destination
ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0009 2,690 Cubic
Yad
Impervious Fill
FFP

" Impervious Fill", includes al placement of clays (CH and CL).

NET AMT

FOB: Destination



DACWA41-03-R-0063-0006

ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0010 12,000 Cubic
Yard
Pervious Fill
FFP

" Pervious Fill", includes all delivery and placement of siliceous and
natural sand to be used as backfill for channel walls.

NET AMT
FOB: Destination
ITEM SUPPLIEY QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES

0011 815 Cubic
Yad

Coarse Filter

FFP

"Coarse Filter", includes al delivery and placement of crushed
limestone (ASTM C-33, size 7) to be used as backfill for channel
walls.

NET AMT

FOB: Destination



DACWA41-03-R-0063-0006

ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0012 14,000 Ton
Quarry-Run Rock
FFP

" Quarry-Run Rock", includes al delivery and placement of tough,
durable particles well graded between the maximum and minimum
sizes. The upper limit of size for this materia shall not exceed the
layer thickness required. Not more than 15 percent shall pass the 2-
inch sieve.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0013 10,200 Square
Yard

Paved Slope Protection
FFP

"Paved Slope Protection™, includes concrete and rock slope

protection, placed into the concrete matrix, at the spacing indicated
on the drawings.

NET AMT

FOB: Destination
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ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE
NO SERVICES
0014 10,980 Square
Foot

Modular Block Walls

FFP

" Modular Block Walls', includes un-reinforced concrete footings,
geogrid strips, granular backfill, and related excavation.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE
NO SERVICES
0015 4,500 Square

Yard
6-inch Concrete Sidewak
FFP
" 6-1nch Concrete Sidewalk", includes concrete with wire mesh,
surface subgrade preparation, crushed rock, concrete curb and
detectable paver blocks where required.

NET AMT

FOB: Destination

AMOUNT

AMOUNT
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ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0016 1,200 Square
Yard

8-inch Concrete Ramp Accessway
FFP

"8-inch Concrete Ramp Accessway", includes concrete with wire
mesh, surface subgrade preparation and crushed rock.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0017 800 Square

Yard
18-inch Concrete Channel Pavement
FFP

"18-inch Concrete Channel Pavement”, includes anchors, reinforcing
steel, and drains as shown on the drawings.

NET AMT

FOB: Destination

10
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ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0018 1,330 Square
Yard

12-inch Concrete Channel Pavement
FFP
" Concrete Channel Pavement”, concrete with reinforcing steel.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0019 3,200 Square
Yad
6-inch Concrete Channel Pavement
FFP
"6-inch Concrete Channel Pavement", includes reinforced concrete
and anchors
NET AMT

FOB: Destination

11
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ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE
NO SERVICES
0020 Lump
Sum
Seeding and Mulching
FFP

Seeding and Mulching", includes seed and mulch

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE
NO SERVICES
0021 Lump
Sum
Swope Parkway Trail
FFP

"Swope Park Trail", includes modular block wall with footings,
crushed rock, subgrade preparation, 6-inch sidewalk, curbing and
outlook concrete; reinforcing steel, expansion joints materials,
handrails, handrail footings, signage and bike gap bollards. 8-inch
concrete paving (8") is covered in the options.

NET AMT

FOB: Destination

12

AMOUNT

AMOUNT
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ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0022 Lump
Sum
Drop Structure
FFP

"Drop Structure”, includes select material; 4-inch drainpipe; 1-inch
sponge rubber; coarse filter; reinforced drop structure concrete and 4-
inch perforated pipe.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0023 Lump
Sum
Dam No.1
FFP
"Dam No. 1", includes structural dam reinforced concrete and gravity
wall concrete.
NET AMT

FOB: Destination

13
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ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0024 Lump
Sum
Dam No. 2
FFP
"Dam No. 2", includes structural dam reinforced concrete and gravity
wall concrete.
NET AMT

FOB: Destination

ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0025 Lump
Sum
Dam No. 3
FFP

"Dam No. 3", includes 1, structural dam reinforced concrete and rock
anchors. Channel walls that are monolithic with dam structures are
aso included in this bid item.

NET AMT

FOB: Destination

14
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ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0026 Lump
Sum
Dam No. 4
FFP
"Dam No. 4", includes structural dam reinforced concrete and select
material
NET AMT

FOB: Destination

ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0027 Lump
Sum
Dam No. 5
FFP
Dam No. 5", includes structural dam reinforced concrete and select
materidl.
NET AMT

FOB: Destination

15
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ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0028 Lump
Sum
Dam No. 6
FFP
Dam No. 6", includes structur al dam reinforced concrete and select
material
NET AMT

FOB: Destination

ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0029 660 Square
Yards

Anchored Walls

FFP

"Anchored Walls', includes reinforced concrete, wall anchors and
drains. This quantity accounts for channel support walls and access

ramp support walls outside the definition of the dam in other bid
items.

NET AMT

FOB: Destination

16
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ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0030 100 Cubic
Yards
Gravity Walls
FFP

"Gravity Walls', includes gravity wall concrete outside of the
definition of the dam in other bid items. This quantity accounts for
channel support walls and access ramp support walls outside of the
definition of the dam in other bid items.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0031 2,195 Cubic
Yards
L- wadlls
FFP

"L-Walls'. This quantity accounts for channel support walls and
access ramp support walls outside the definition of the dam in other
bid items.

NET AMT

FOB: Destination

17



ITEM
NO
0032

FOB:

ITEM
NO
0033
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SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
SERVICES
200 Cubic
Yards
T-wall
FFP

"T-Walls". Thisquantity accounts for channel support walls and
access ramp support walls outside of the definition of the dam in
other bid items,

NET AMT
Destination
SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
SERVICES
6 Each
Dam Intake Drainage Structure
FFP

"Dam Intake Drainage Structures’, includes the cost excavate the
soils or shore and brace soils, place concrete with all steel and
backfill control structure. The reinforced concrete pipe will be
associated with each structure is considered incidental. Trash racks,
grating, manhole covers, gate and gate assembles, that are associated
with the Dam Intake Drainage Structures are included in this bid
item.

NET AMT

FOB: Destination

18
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ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0034 Lump
Sum
Pumpwell
FFP

"Pumpwell”, includes all work required to construct the Pumpwell
and to furnish and install the Pump. The grating and manhole cover
associated with the Pumpwell are included in this bid item.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0035 Lump

Sum
New Prospect Bridge
FFP
"New Prospect Bridge" includes all costs to maintain al traffic
controls, miscellaneous excavations, place foundations supports,
drilled foundation caissons (piers), H-piles, construct steel support,
abutments, construct all bridge decking materials, aesthetic facing
requirements, graffiti protection, all miscellaneous metals, permanent
concrete traffic barriers, bridge railings, and geotextile fabric and
bridge approach slabs indicated on the drawings.

NET AMT

FOB: Destination

19
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ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE
NO SERVICES
0036 110 Cubic
Yard
Monolith Walls
FFP

"Monolith Walls*, includes all work required to construct reinforced
concrete Monoliths A, B, C D and E.

NET AMT

FOB: Destination

20

AMOUNT




ITEM
NO
0037
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SUPPLIEY QUANTITY  UNIT UNIT PRICE AMOUNT
SERVICES

Lump

Sum

Electrical Work

FFP

"Electrical Work", includes 16 bridge lights, 4 light fixtures mounted
to the bridge sub-structure for walkway illumination, panel board
HA, conduit crossing at Station 8+00 +/-, pullboxes PB1 and PB2, all
associated work to connect with the KCPL switchgear and
transformer, al associated power and control wiring of recirculating
pump, water probes and associated wiring, and fountain conduit
rought-in as shown on the drawings. It also includes, "Traffic
Intersection Signal Work", all traffic signs and signals not covered in
the New Prospect Bridge bid item.

NET AMT

FOB: Destination

21
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ITEM SUPPLIEY QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0038 Lump
Sum

Prospect Ave-Pavement Curbs & Gutters, Walks & Idlands, and
Pavement Markings

FFP

"Prospect Ave - Pavement, Curbs & Gutters, Walks & Idlands, and
Pavement Markings', includes asphalt intermediate course, surface
course, subgrade preparation, base course, prime coat, and tack coat.
The work also includes earthwork, concrete curbs and gutters,
concrete sidewalks, ramps, and traffic islands, new pavemert
markings, and temporary signage and flagmen, as required.

NET AMT
FOB: Destination
ITEM SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0039 Lump

Sum
Ramp Bollards with Chains
FFP
" Ramp Bollards with Chains", include Bollards and equipment
associated with access to the channel; and all excavations and
backfill required to install the system.

NET AMT

FOB: Destination

22



ITEM SUPPLIES/ QUANTITY  UNIT
NO SERVICES
0040 Lump
Sum
Detour Signage
FFP

DACWA41-03-R-0063-0006

"Detour Signage", includes obtaining permits from Mo. Department
of Transportation and the City of Kansas City, Missouri, placing and
maintaining detour signs, barriers, barricades, and signal lighting.

FOB: Destination

ITEM SUPPLIES/ QUANTITY  UNIT

NO SERVICES
0041 Lump
Sum

Re-circulation System
FFP

UNIT PRICE AMOUNT
NET AMT
UNIT PRICE AMOUNT

"Re-circulation System", includes excavation, bedding, backfill, pipe,
thrust blocks, valves, valve housings, reducers, and grate as indicated
for the recirculation system and excavation, bedding, and backfill for

fountain piping.

FOB: Destination

23

NET AMT



ITEM
NO
0042

ITEM
NO
0043

OPTION

DACWA41-03-R-0063-0006

SUPPLIES/ QUANTITY UNIT UNIT PRICE AMOUNT
SERVICES
1 Lump
Sum
Water Line
FFP

"Water Line" includes water line pipe, thrust blocks, valves,
concrete, trenching, bedding, connections, and the disinfecting and
testing of the new water line.

NET AMT
SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
SERVICES
Lump
Sum

Swope Parkway Concrete Pavement

FFP

"Swope Parkway Concrete Pavement", includes forms, reinforcing,
400 cubic yards of 8-inch concrete pavement with joints, finishing &
curing.

NET AMT

FOB: Destination

24
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ITEM SUPPLIEY QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0044 Lump
Sum

OPTION Sidewalk Lights
FFP
"Sidewalk Lights’, includes, but is not limited to light poles, conduit,
wiring, lighting cabinet, as indicated on the drawings.

NET AMT
FOB: Destination
ITEM SUPPLIEY QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0045
OPTION Plantings
FFP

“Plantings’, includes providing the list of planting shown in the
specifications and planting at locations to be determined by the
Kansas City, Missouri, Parks and Recreation Department.

25



ITEM SUPPLIES/ QUANTITY
NO SERVICES
0045AA 12
OPTION Red Sunset Maple (2 1/2-in. cdl.)
FFP
FOB: Destination
ITEM SUPPLIEY QUANTITY
NO SERVICES
0045AB 7
OPTION Heritage River Birch (2 1/2-in. cal.)
FFP

FOB: Destination

UNIT

Each

UNIT

Each

26
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UNIT PRICE AMOUNT
NET AMT

UNIT PRICE AMOUNT
NET AMT



ITEM SUPPLIES QUANTITY UNIT
NO SERVICES
0045AC 6 Each
OPTION Cercis Canadensis Redbud (1 1/2-in. cal)
FFP

FOB: Destination

ITEM SUPPLIES QUANTITY UNIT
NO SERVICES
0045AD 8 Each
OPTION Flowering Dogwood (1 1/2-in. ca)
FFP

FOB: Destination

27
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UNIT PRICE AMOUNT
NET AMT

UNIT PRICE AMOUNT
NET AMT



ITEM SUPPLIES/ QUANTITY
NO SERVICES
O0045AE 15
OPTION Autumn Purple Ash (2 1/2-in. cal)
FFP
FOB: Destination
ITEM SUPPLIEY QUANTITY
NO SERVICES
O0045AF 4
OPTION American Holly ( 2-in. cd)
FFP

FOB: Destination

UNIT

Each

UNIT

Each

28
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UNIT PRICE AMOUNT
NET AMT

UNIT PRICE AMOUNT
NET AMT



ITEM SUPPLIES/ QUANTITY
NO SERVICES
0045AG 12
OPTION Sargent Crabapple (1 1/2-in. cdl)
FFP
FOB: Destination
ITEM SUPPLIEY QUANTITY
NO SERVICES
0045AH 3
OPTION Black Gum (2-in. cd)
FFP

FOB: Destination

UNIT

Each

UNIT

Each

29
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UNIT PRICE AMOUNT
NET AMT

UNIT PRICE AMOUNT
NET AMT



ITEM SUPPLIES/ QUANTITY
NO SERVICES
0045AJ 31
OPTION White Pine (8- feet in height)
FFP
FOB: Destination
ITEM SUPPLIEY QUANTITY
NO SERVICES
0045AK 10
OPTION London Planetree (2 1/2-in. cd)
FFP

FOB: Destination

UNIT

Each

UNIT

Each

30
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UNIT PRICE AMOUNT
NET AMT

UNIT PRICE AMOUNT
NET AMT



ITEM SUPPLIES/ QUANTITY
NO SERVICES
0045AL 5
OPTION Swamp White Oak (2 1/2-in cd)
FFP
FOB: Destination
ITEM SUPPLIEY QUANTITY
NO SERVICES
0045AM 6
OPTION Red Oak (2 1/2-in. cdl)
FFP

FOB: Destination

UNIT

Each

UNIT

Each
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UNIT PRICE AMOUNT
NET AMT

UNIT PRICE AMOUNT
NET AMT



ITEM SUPPLIES QUANTITY
NO SERVICES
0045AN 7
OPTION Bald Cypress (2 1/2-in. cd)
FFP
FOB: Destination
ITEM SUPPLIES QUANTITY
NO SERVICES
0045AP 12
OPTION Chanticleer Pear (2 1/2-in. cd)
FFP

FOB: Destination

UNIT

Each

UNIT

Each
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UNIT PRICE AMOUNT
NET AMT

UNIT PRICE AMOUNT
NET AMT
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ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0045AQ Allowance $10,000
OPTION Watering all Trees
FFP
NET AMT

FOB: Destination

ITEM SUPPLIESY QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0046 120,000 Square
Foot

OPTION Turf Reinforcement Mat
FFP
"Turf Reinforcement Mat", includes all work required to provide
furnish and install the Turf Reinforcement Mat, as indicated in the
specifications

NET AMT

FOB: Destination
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ITEM SUPPLIES/ QUANTITY  UNIT UNIT PRICE AMOUNT
NO SERVICES
0047 4,000 Square
Yard

OPTION Paved Slope Protection
FFP
"Paved Slope Protection™, includes all work required to furnish and

install the additional rock and concrete slope protection, as indicated
in the specifications.

NET AMT
FOB: Destination
ITEM SUPPLIEY QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES

0048 Lump
Sum

OPTION Invert Channel Protection

FFP

"Invert Channel Protection”, (Sta. 12+70 to 30+80), includes all work
required to provide 12,000 tons of tabular blocks of sound durable
limestone, and 12-inch concrete accessway, reinforcing steel and
foam rubber and 12-inch quarry run rock material.

NET AMT

FOB: Destination
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ITEM SUPPLIES QUANTITY UNIT UNIT PRICE AMOUNT
NO SERVICES
0049 2,275 Square
Yard

OPTION 18-inch Concrete Channel Pavement
FFP
"18-inch Concrete Channel Pavement”, includes all work required to
provide 18-inch concrete channel pavement, in the Reach between
the Prospect Bridge and Dam No. 3. The work includes
anchors, reinforcing steel and drains, as shown on the drawings.

NET AMT

FOB: Destination

35
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SECTION 2201 SUBGRADE PREPARATION

Referenced Standards: The folkewng standards are referenced directhy in thas sectiion
The latest verson of thes: siamdords shall be wsed

ASTM
[}G9%E »  Test Method bor Laboratory Compacbon Charsciensibos of Sl Using
Stamdard Etvort (12,400 f-[bE 13 (600 kN-m'm3 )

2001 Bunpmary: This secon ingludes subgrode preparation ai locabioss which have
been previcasly graded i nccordance wath the reqmrements ol Secticm 2100 ennitded
"{irndimg and S1le Preparation”.

20002 Defimitions:

A Bobgrade: Subgzrade 15 delined as o well grded and compacied laver om which base
il subsequent courses nre plooed.

B, Sobgrede Preparation: Subgrde prepamtion is the repeated operation af
fine-grading nnd compacting the subgrade wntbl the specibed hees, grades, and
cross-section, as mdicaled on e plans are obtsned ond the mateniols ae compacted
o the speciied depth nnd demsity.

2003 Construchion:

& Genmeral: The subgmde sarince shall be browcht o the specihied lines, grades and
cross=section by adding or removing malenal ond compacting o the specilied
denmly. Tolermece sllowed on all Imes grades ond cross-=eoeas shall ke ne more

thom L'd mnch (6 )

B, Compacting the Subgrade: The top 6 omches (1524 cen ol sshgmdes bor pavements
shall be compacied o 95% ol the fandand procior maximem density for the moternal
wsed o determaned by ASTHR]D 13698 and within o tolberanoe of plus 3% amd minos
I ol e optimum moistare content. The twlerance applies only to the top & mehes
(1524 cen).

C. Protection and Maintenance of Subgrade: The subgrade shall be proteceed from
ncion of e elements or olbers. Aoy noton (eg. seitloment or erosion | that domages
the subgrmde prior to placimg the pavement thereor, shall be reparred omd the speaific
limes, grades, cross-peion, olempce, deesity, and moisione content range
reesinblished
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The Contractor shall prolect all exisimg improvements {rom damage resulting from s
subgrmde opernron. Amy improvement damaged shall be repmired or reploced by the
Contrackor ot his own expense.

[ Cleanup: Sabgmde cleanap shall Eellows the work progresavely, The Contractor shall
reenove Lroen the project ste ol rebbash, surplus or discarded malenal, insuinbie materinl.
arel nery equipment, ools and emporary construction ilems ased bor the prepartion ol e
subprode.

E Roll Testing: Onee the subgrade hos been brough to the fimal plam elesation, but pror to
approval ol Hse subgrade tor paving, all lanes shall be moll tested i therr entire lemgth. The
subgrmde will mol be scceptable if ruling. pumping. or delormation of the sabgmde resulis
frome the wll st Thas testing wall be dowa by the contecior, and will b i addifion to the
applicnble monsiane and density teshing.

Equpmend {or moll festeng shall be o tandem dunyp truck {one rand and teeo rear nxles)
camying the maximum allowable legal load.

The truck shall procesd slowly along esch radlic lape, allowang the Erginear 1o walk
olomgsxde npd obwerve the resulls. Areas Embing the rell fest will be eworked snd retesiod
prior in approyval of the subgrade {or paving.

2004 Methods of dleasmrement: Subgmde Proparation will genemlly wol be heted m the
Propomd ns a sopambs 1hem.

2D0E Bosis of Fayment Subgrade Prepamivon will genermlby ba included in poyeent Bor oiber
items sied m thes proposal.

22-2



BECTION 2002 UNTREATEDR COMPACTED AGGHREGATE

Referemoed Stamdards: The lollowing standards are referenced chrectly i thas sechon.
The latest verston of these sinmlards shall be used.

ASTM

CBE-  Test Method for Soundness of Aggregntes by se of Sodmm Sol fste or
MMagnesiam Sullate

C 13l - Test Method for Remstance o Degradolion of Small-5:e Coarse SAgeregnte by
Albresion amd Impact in the Los Angeles Kochane

C 136 - Test Method Bor Seeve Analvsis of Fine opd Coarse Agoregntes

C 142 = TestMethod for Clay Lunaps and Frinble Particles i Apgregales

¥ 4318 = Tesi Method for Ligumid Eamat. Flastie Limit, and Flashoity Index of Soals

AASHTO
TS .  The Moistare-Denaty Belnbons of Seels Using a 5.5-1b. (2.5 kp} Eommser ond
o 1 2= {305 me ) Dinop

2X0L] Summary: This section inclhsles the constiruction ol aggregate base course as
outlimed in the comtrct special proviseons nnd om the plans.

22022 Adwterial: The bose courss motenol shall conms of cmashed stone nggregate with
norl mone than | 0% eloy lumps and Enable parhicles m ascordanoe with ASTR C 142,
und Eree From vegelnble or olber deleterions suhstanees. The abmsion loss shall be no
meore than 35% when tested 1o nocordumce with ASTM C 131 That frcbon passing the |
inch { Z5.0 pam) sieve and retmined on the Koo 4 (475 man b sieve shall hove a loss nod
greater tham 1 5% by weaghled averace ot 5 evcles of ASTM C B8R {Meznesiom Suliobe)
Soundness Test. That fmction ol e mateniol passing the l=inch {250 mm} Sieve nnd
retamed on the Koo 4 (4.75 mm} Sseve shall conlain bess than 2005 by weaghl ol flat and
glomgated particles (flat being a o of | 0 3 between thickmess and least width and a
ratve ol | o 3 between the lend width and length b The motereal sholl consest of apgular
particles with no less than 909G of particle count hang teea or more Eroclaned suraces.
The gmdation m perceninges by weight prsang squore mesh seves shall be in
nocordamce with ASTM C 136 and as follows:



s | IIE3

L1 & Stumclard Percenl Passing

1=1/47 {30.5 mam 1 0¥l
1" {250 mm) T2-1000
347 {190 enm) =00
AEY{UE mm 4374
Moo d (4.75 mm) ZR-640
Flo. 10 {200 mm | LTS T
Blo. 40 {425 am) 52
o, 200 (TS ami) =15

In addrtion o the abosve Temals, the difference between the " Fercont Pasang Souane Mesh
Sieve” ol smccessive sieve sizes shall not exceed 25 percent.

That fmcton of the mabenal passing the Mo, 40 (425 um) steve shall have n plasscity
imlex nod 1o exceed B when iosted mn accordmmee wath A5 TR D 4315,

23023 Macement:

A Bubgrade: Pnor to placement of bose cours: matenal the previously propared

.

subgrnde surfnca shall be cleared of all lormgn subsionces and restored in shope.
tolerance and density as specafied 1m Bscthion 2200 entifled ™ Subgrade Preparation”.

Material Placement: The matennl shall ba umaformly spresd i suceessive livyers o
such depth that when compacted. the base will have the mmmimem thickness
specilbed. The contmetor may constrect the base 1w oy nanvher of Tayers e be
clorsos exoapt that in no cose shall oy indoysdual lever hove a conrpacied thickness
ol more than 4 mohes {10016 eml Each lover shall be compacted as hereimatier
specitied botore any sscceeding baver is ploced.

Alter spresding a lover of mstenal, water in an eamound sufficeent 1o nsure the desined
comypacieon shall be sdded and wniformly mixed with the sgeregnte 1o mamner o
prevent segregatvon. Excess moishare resultimg in runoll shall be avoided. I for any
reason, e matenol and subgrmde become toe wel 1o penmit sugslactory warks they
shall be allowed o dry oo moisture comtend that will permit sabesibcbory worke

The matereal shall meal the reguired specificasions inamediatsly before compaction
opembions nre commenced. I, for any reason, segrepaton occurs in excess of 107
vannbon from the gradabon required ender the above paragropd ® Motenal™ or the
malerals become conmminnbed, such segregated or cordommeated mateniols shall be
removed amd reploced with sutable matenals at the experse of the Contractor. The
limited seeregaticn of 10%% vanation will he ascernaned by a steve analyas ol n



[}

eniniman 100 pownd (45 56 Ke b sample taken from ibe ineplace base conrse.
However., wiwen cnmshed sone 1s used. segregnted surlace areas may be comecied by
adding hmestone screenings ol sach gradaion and quamnty as regmred 1o 43l the
surince yoids ard firmby Bind the loose mstenal in place. Soreemmes so used in
correcting segrogated surtace areas will be pand tor oz a pant of the nggreenle hase
mateninl.

Shaping and compacting shall be carned on confismensly anbl & true, even and
uniiom suriace of proper grade mnd cross-section is obinmed. and until the demsity of
the complete bose 15 a1 least 95% of moamam densiy o detormaned by AASHTO T
L. The proper moisbare content skall be mmmtnined by welling the sarbace os
required during shapeng and compaching operations. Fimal rollmg shall be
accomplished by wse of a self-propelled spwooth-wheeled rofler.

ID0Ed Methods of Measoremeni: Unireated Compacied Appregate Bose will be
measured by ome of the following:

A Per sguare vord (squane meter) or tenll part thereal for the specified depth.

I

Per fom {fmednc fon) ar benth pad therneat.

IDNEE Basis of Fayment Untreated Compacied Aggregale Base wall bo paad for by ooe
of the fallowing:

N

.

Comeract umt bid price.

Comtract lump sum bid prce.

X2-5
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SECTIN 2203 DEAINABLE BASE CONRSE

Referenced Standard=s: The [sllowing standards are referenced directly in thas section
The latest verswan of thes: sinmddards shall be wsed.

ASTR
C3l-
C33-
C 39 .
L BE -
C1I7-
C 131 -
C136-
C 15-

[F75-
[k GLE -

¥ 162] -
[F 2419 -
¥ 3{H3d -
[¥ 3381 -
¥ 3645 -
[F4318 -
FdTlG-
[F472] -
[ 5821 -

F 758 -

Samdord Prcsee for Moking mnd Cunng Conerete Test Specimens m the Fueld
Smrdord Specification for Concrele Apgregnles
Stamdard Test Method for Compressive Strength of Cylindncal Concrele
Specimens
Test Methed for Soundness ol Aggreegates by Use ol Sodium Sullve or
Magnesiam Sullate
Test Method bor Motenals Fiser tham 75 uen (Mo, 2005 Seve i Mimeral
Agorepnios by Washing
Test Method for Resmstance o Degradabon of Smaoll-5ire Coarse Ageregnie by
Mbrasion and Impact in the Los Angeles Kachine
Test Methed bor Seeve Aonalvsis of Fine aml Coarse Ageropgnbos
Stamlard Specificaticn for Portland Cement
Practice for Sampling Agzregates
Test Methed tor Compressave Froperbes ol igad PlasicsD 546 -

Htandand Specidicatron lor Fenetmation-Grded Asphalt Cement for Use
in Favement Constmcion
Test Method for Compresave Fropertses OF Rigad Cellular Mashos
Smedord Test Method for Sand Egmvalent Volup of Sails and Fine Agpregate
Specilicalion lar Type FEM Folw Viemyl Chlonde ) { PYC) Sewer Pipe and
Fittings
Samdord Spealication for Viscosty-mded Asphalt Cement for Use m
Favemaont Comstmciion
Specilication For Mimmum Reguimements for Agencies Testng and Inspecting
Eituminons Paving Malenols
Standard Test Method for Liquad Limit, Plasbic Lumt ond Plastcaty Index of
=ouls
Test Methed tor Determiming the {In-plane j Flow Fote per Umit Width aed
Hyvdrovhic Transmissayvily of o CGeosynthebe Usime o Constont Heod
Standard Test Method for Flab Pamticles, Elomgated Parbcles, or Flat nmd
Elomenbed Particles i Coarse Agoreonbs
Saedord Test Method tor Determming the Percentape of Fractured Particles in
Conrse Apgregaie
Slarsdard Epn:ii'i-:.::.im fior Smocth-Wall Folyi Viny] Chlonide ) (PYC ) Plastic
Underdnum Svstems lor Highway, Asrport ond Simelar Dmanoge

AASHTOD
M 252 Cormagnted Polyethylene Dramnage Tobing
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Spol Tes o Asphaltic Matennls

2011 Sunmaary: This sccbon inclades the requirements lor dramable base courses.

232 Materinls: Al dramable base motenals sball have & minimum coefficient of
permeability of [O00 L day (305 miday ) os determined by the test method descnbed i

2R3

20023 Croashed Apgpregate Base Course

A Nladerials:

Agpregates shall consist of clean, sound. dumble particles of crushed stone or
crushed gruvel and shall be free from costings of clay, silt. vegetable matier,
and oither objectiononble malenals amd shall contom wo clay balls.

Fine aggregale (passing the Mo, 4 {4.75 mm} sieve) shall consist of fnes
froam the opembon of crashang the coarse ageregate. IF mecessary, addiboral
fine nggrezate muy be added 1o produce the cormect grdason. All e
nggregate shall be produced by crushing stome or grovel thal meets the
requirements for wear and soumdness specified for the conrse agzregote.

The crushed sgpregate partion whach ks retmned on e Mo, d (475 mm)
sigve shall comiain nof more than 15%6 by werght, of Dot and elongabed
meces as defined m ASTR D A79] {ratio = 51 ) amd shall have of beast 9075
by weaghit ol purtcles with at beast two frectured Esoes and 100 with s beast
ome frachared fnce. The area of coch Esoz shall be equal to ot least 75% ol the
smullest midsectonal aren of the prece. When twvo fmctared foces s
conigmous, the angle hetween the planes of fmobares shall be 2t leas) 3
degreas b count ns two fraciured foes.

The percestage ol wear shall not he greater tham 35% when tested in
accordance with ARTR O 131,

The magnesiam s@lbale soandness loss shall nod exceed 1575, ofler 5 cveles,
whun fested i ncoordance wiih ASTR O 88
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The irmcivon pasing the Wo. 40 (042 nam) sieve shall hove a lusd hmt mo
greater than 25 and a plashoity index ot not more than 8 when tesied in
nccordance with ASTM D) 4318, The fime nogregaie shall have a nmmmum
sand equivalent valwe of 35 when fested 1n aocondance with ASTM I 2419

B, Sampling sl Testing: Ageregabes lor prelininary testing shall be furmshed by the
Contractor prior to the start of producton. All tests for imbal agerepgate submittal
mecosary o determine compleance with the speciticabon requrements shall be mode
by the Comtractor at no expenss o the Engineer.

]

Snmples of agpregades shall be furmshed by the Combractor at s expense at
the start of prodectiom amd ot imervals dunneg prodocteon. The sumpling
painis and imervals will be designasted by the Engimeer. The snmples wall be
the basis of approvnl of aggregntes trom the standpoant of the quolity
reqaurements of ths Sechon.

Snmpling may be ohserved by and shiall be subject to the npproyad of the
Engineer. Sumples shall ba large enoach to provide ample motenal 1o the
smtislaction of the Emgineer. Mo nggregate shall be incorpomted in the Wark

withmat pnor appeoval by the Engineer.

In hew of tesdting, the Engineer may accepl cerafied test resulis partormeed by
an appraved independent testmg Inborsory indicatime that the sggregate
meets speclicaBon regumrements. Ceriafied test results shall be less than 6
maontis old

Snmpbes of the sgpregate to check grndation muny be laken by the Enganeer of
least once damly. Sompling shall be inaccordance with ASTH I3 75, and
teshimg skall be in nocordance with ASTM C 136 and C 117.

C. Grudation Beguirements: The gradaticn (job mix ol the bimad mixbane shall iall
within the design runge imdicated i Table |, when isted m accordance wath ASTM
C 117 and C 135.
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TARBLE 1. REQUIREMENTS FOR GEAIDATION O F AGGREGATE
[he=sign Kange
Ferceninge by ' Weight Job Mix Tolemnces
siEve Sie Pas=ing Sieves Pervent
2 1 i 5 mm LMD
1=172 m (375 nam) B Y - 5
I miZ%d mm) T O - 8
A0 am 15w 55 00 - &
L2 {125 enmall A0-Fd1 - 8
AE {5 mam) =T - §
o 4 (475 mm) 15 -5
Miw. B 12365 mam) (=25 - 5
Mo, 16 (118 mami =5 - 3

The poby max tolerances in Table 1 shall be applied 1o the job mix gradaton 4o
estabhsh a pob controd pmding band . The resulting job comired grading band muasi
comply with the Desmgn Range cniena

IHI1d Portland Cement Cancrete Dirainable Bose

& Smmmary: This item shall conmst of an open-gmded dramable base composed of
minerml ageregate, Portland censent and water mixed in a centmi nmxang plant and
ploced on a prepared cowrse 10 asccordunce with these specabicnbons ned shall
conform to the hmes, grades thickoesses nnd Lypecal cross sechions shown on the
ploms.

B, Sladerials:

1. Coarse Aspregabe:

a.  Gemernl: Coarse nggregaie shall be 5 meh { 1% mm) maxamum size
consisting of crushed gravel or crashed stome and shall et the
rejurements of ASTM C 33 and guahity reguirements of 2203 3a

b OGrdnbion dhall be ASTM C 33, Size 67

2. Fimre Aggregate: Fime aggregate shall comsist of mtuml sand or
enanalactured sind nseeling the requirements of ASTM C 33
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3. Cement: Portlond cement shall comform to the requirements of ASTK
150, Tvpe [ or Type [ Swbsttuson of fly ash or other pozzolan for Portland
cement shall be in contormmnee wath Sectvon 2208

4. Water: Water used in mpang or cunng shall be clean and tree of cal. salt,
noid, nfknly, sugar. vegeable or other substances mpunous to the hinased
produect as posable. Water Enown to be ol potable qualety may be nsed
without teshing.

5. Admixtures: The use of amy matersal o be sdded o the mixhere shall be
approved by the Engimeer.

L. The Contractor shall furmish vendor’s ceribied test repors bor the matenats waed o
the project. The report shall be delrvered 1o the Engineer as part of the mix design
batore permisson to use the cement s granted.

[} Proportions: The Contractor shall submit a mx design contmmng the quantsty of
each material 1o the the Engipeer including cerzhicnbons of matenials wed. The
Contractor will be respon=sible tor prepaning the dramable base mmx design at no cost
o the Owner. The testing labomtory prepanng the mix dessgn shall comply wath
Sechon 2203 5F. The mix design shall iclude the Wollowmg:

Cement Contenl

Water-Cenvent Ratio. Approxmmately 034

Conrse Aggregate.

Fine Aggreznle.

All Adnmxhares.

Coefficeent of Permeahihty. Tested per Section 22037

Compressive Strength. Proporbons wall be sech to prodece a compressive

stremgth of B pa (5.52 Mpa)in 28 doys os determmped by test cvlimders masde m
sccardance with ASTM C 3] and tested in sccordnnce with ASTM C 39 A

stremgth of 500 p= (3.45 MPa) wall be required pnor o any traffic being allowed
om the sarface.



2Hid P LR |

Spreading: The base malenal shall be spread 1o the lines and grades shoown on the
Flans. Amy matenal which becomes maxed with sl or other contamanants shall be

removed amd replaced wath fresh masciure.

Compaction: Afler spreadmg and'or trimmee, the base matenal shall be unabomaly
compacted by makine o minimam of I coverages with o steel wheeled roller meeting
the requirements ol Seclion 22057 B L. The compachon process may be adjasted on
the project by the Comtracior with approval of the Engmeer 1o nssure wnifiorm
compachsn of the dramable base natenal. In arcas not accessible by the rodler, the
base matersal shall be compacted by mechanical hand methods. Compacbon naust be
comgleted withim 2 howars of the ttme water is introduced to the mixture.

If nfter spreading and compacting the hase 15 mot 1o the required lines and grade. the
Cromtractor shall tim the base by means ol an electromcally controlled machane
utilizang string line controls for grxde. The Enganeer resenves the nght g0 direct the
Combractor o suspend all operations if the Contmctor produces excessive fines m the
tnmming process wivich are viewsd by the Engineer to be detnmental 1o the
permeaisty of the bose. Appropniote comections fo the Inmming process shall be
ennde by the Contractor prior 1o beginmeg agam.

Abler compaction ol the drmnable base. the Contractor shall prodect the surtace trom
damage and'or contamanaticm. 1f the infegnty of the dminable base 15 disturbed at any
time prior i placement of the succeeding pavement coarse the omen shall be removed
ardd replnced with mew matenal and compacted to conform o the oniginal limes and
grades at the Conmtmctor’s expense. Ay remnoved matenial shall ot be reincorporated
mio the dmanable base or other dounage features

Curing OF The Drainable Base Material: The Contractor will be reganred 1o
provide & cunmg plan o the Engineer.

Temperature Limitations: The air temperatare mast be between 30°F (1070 ) and
20°F {32°C) for drmmable hase construchon. The engimeer may order opemons o
cease in hod wandy conditvons i 18 appears the muxture is drymg out pnior o ackeeving
il e,

Constroction Joings: The lomstion of all jmois shall be made m such a menner as
b0 emsure a contimupus bosd bebaeen old ned mew seetions of the course. All joiets
shall present the same exclune and smoothness as other sechors ol the course.

Al comtnct surfoces ol previousy constructed courses shall be cleaned of &l dint or
oibyer olgectionable motenals. and thoroughly mosiened with water pnor o placng
the new muotenal,
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1. Thickness: The thickness of the base course shall be measured by cores taken ot
mnbervals determined by the Engineer.

ZHEE Mant Mix Binnmminous Drwinable Base Course

A Swmmuaory! Thas ibem sholl consast of an aspholt gabilized dmmoble base cowrse
composed of paneml aggregate and Wtumanous matenal mised m o central miung
plomt and ploced on o prepared course in accordance with the specifications and shall
comform o the lines, grades, thickpesses, and typocal cross sectvors shown on the
ploes. Each course shall be constracted o the depth, tymcnl sechon or elevabon
required by the plans and shall be rolled. hinashed. and approved belore the placement
ol the next course. A primee coat will be used on the subbase prior o placement of the
first course, and no lack coat wall be wsed between courses.

E. MSnderials:

. Aggregate: Agpregate shall consist of crushed stone or crushed gmvel and
be ree of organic materinls.

0. Coarse Aggregate: Coarse aggregate shall comphy wath Sechion
2303 3p except wear may nod exceed 50 %% m accondsnoe wath ASTM C
131 nnd the magnesiam sultate sowndwess less shall not exceed 15%0
after five ovoles, when tested in socordance with ASTM C BB

b. Apgregoie shall contaan at least 7% by weight of mdividmal peces
having two frochared faces amd £5% by wnght hoving ot least ome
fractured foce as determmed by ASTM I 5821

c. The agoregnte shall not contnm more tham 8% by weeghd, of Hnt and
clomgnted peeces, when lested m accordance wath ASTM D 4791 {rmho =
5:1).

d. Sampling: ASTM ID 75 shall be wsed in snmpling the conre ngeregats.

[

Bitumimous Material: The asphalt cement shall be i condormance with
Section 2205 24 The tvpe and prde of nsphalt used shall be specified in the
mix design but shall not be lower tham n PO 64-22.
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L.

[k

Preliminary Materiol Aceeptance: Prnor o delivery of matenials o the job site, the
Comtractor shall submit certzhied jest repoarts 1o the Ergimeer tor the following,

ennberils:

Coarse Aggregaie
Percent of wesr.
Hourmslness

Fituenmous b otenal

The certificaboed =) shall show the nppropreaie ASTM tesi{ <) lor esch maberesl, the
best results, and a statement that the matenal meets the specification reguiresendt.

Juh Mix Formudo, (JINF): Mo bebemmmons maxture for poymont sholl be prodoced
until the Engimeer has approved o IMF in wnibng. The method of determiming the
praper asphalt content 15 10 sore the mix mal batches in the labomtory overnaght ( 15-
LR hrs) at 140°F {(60°C). The proper asphalt content will then be selected visunlly
The asphalt content mix is selected From the batch from which a small amoust of
asphadt droes o the bottom of the pan and the moc skl appears glossy. A boal
resmstant, clear glnss dish may be uxed for betier vimbihiy ot the dmined aspladt The
aspiall content may be vaned & mecessary dunng constraction o meet thas
regurement.

The nggreente shall be of such siee that the perceniage composibon by werghd wall
confonm bo the gradabon of gradabors specified in Table 2. when lested m
accordance nath ASTH Standards C 117 and C 136 The grsdabion <hall be on the
coarsg side ol the Master Bamd.
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TABLE X PLANT A3IX BITUAMINGUS DEAINARLE BASE MASTER
G AT TTON

Seeve Designabon Percentage by ‘Weight Pasang Sieve
| Spuare Openine |
=127 (375 WEET]

17 0254 nam L

AT 1D pmy 7510

E {125 mmi TS0

3B {95 mmal 30-T
Mo, 44475 mum | 2040
Mo, 8 {256 mm) | 525
Mo, 30 (537 um) E15
Mo, 200 {75 um) i3

Recommended Asphalt Censent Comtent 2.0 - 3.5%

The gradatvoss @ Table 2 represent the bmits that shall determine the smtabehty of
nggregate bor wse from the supply source.

The pob max toderance shown m Table 3 shall be applied 1o the IMF 1o establish o job
comtrol-grachmg band. The resulting job comtmol grading band must comply with the
Mnster Gmdation crrlena

TABLE 3. 0008 AMIX FORMULA TOLERANC ES{Based on o Single Test)
Taoleramnce
Alwterinl Moz or Minus
Agorognbe passing Ko 4 (475 mm ) sieve %
or larger
Eitumen™® A0y,
Tenperatare® 20 deprees F.{-7 deerees C.)

*Unless otherause npproved by the Enganeer.

The nggregnbe grndntion muy be adjusted withm the linats of Table 2 as direcied
without adjasiments 1n the contract umit prices.
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Should a change 1a surces ol matenals be made, a new IMTF shall be establiched
batore the new materal 15 used.

Diry nggregate grndations will be made of least twice daly. The ageregate gradabon
shall be fested by the Contmctor m accordancs with ASTM C 117 and C 1360

The FMF shall be sabmmtted 1m wnting by the Contracior and approved by the
Engineer prior fo the start of poving operaticns. The job nux shall have been prepared
mr more than 12 mortls prior to submatinl amd shall inclede os @ namimum:

Percent passing each sieve.

Percent ot nsphall cement.

fsphalt dessgnation and certhicnbons

Maxang tempemture.

Compaction lempserature.

Temperature of moe when discharged from the mixer.
Percent frmohured fnces

Percenl elomgated particles.

The Comtractor shall submit samples i the Engineer. upon recquest, for job mix
formala ventication teshing.

Test Section: Pror ko full producton, the Contmctor shall prepare amd ploce o
sechon of dmnable base according to the IME. The amsount of mixtare should he B0
toms ( T2.6 metnc tons) and may be placed as part of the project. The underlyving grade
or pavement structure apon which the test secthion is o be construcied shall be the
same a5 the remmpder of the course represented by the kst sechon. The eguupmennt
used 1m comstrection ol the test sechion shall be the sise tvpe and weight o be used
o the remmmder ol the course represemied by the ted sechon.

Two random samples of maxture may be taken ot the plant and tested {or apgregate
gradnton and asphalt comient. The test sectron shall be comsidersd accepiable if the
gradnbon and asphalt comiont are withan e limits specibied 1m Tobles 2 and 3.

It the mrbal test sechon should prove o be unmistactory io the Engineer, the
moeommry adjusgments to the JMF, plant opernton, placing procedures, and or rolling
procedures sholl be made. A second test seoton shall then be placed. T e secomd
best sechion also does nod meet specilication requerements, botl secbions shall be
removed ol the Comtractor's expense. Additional test sectioms, as requined. shall be
comstructad and evaluated for conformance to the specilications. Any additomal
sechions that do pot contorm 1o specaficaBon requireneents shall be removed af the
Contractor’s expenss. Fall production shall not begin unil a satidfactory section has
beon constructed and socepled by tbe Engineer. The test sections that meel the

DL LT T L e b LT T | e e L LT L T e T T
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(3.

The Contractor shall perfoom Fob nox comire] tesiig at the stor ol plant production
arel i conpunchion with the calibratron of the plant For the JME. D should be
recognized that the ageregntes produced by the plant may pot suasty the grdation
regquitements or prodece 8 max that exactly meets the JMFE. [n those mstances, it wall
be necessary to reevaluabe and redesign the mix using plant-prodeced nggregates.
Spoamens should bo prepared and the oplmmam bitvmen coment determmed 1 ke
same maemer 0% bor the cmgimal design ests.

Testing Labwrotory: The labombory msed (o develop the 184F formula sholl neest the
reguirements of ASTR 13 3666,

Comstruetion Nethosds:

1. Weather Limitations: The betammmous maxture shall not be placed apon a
wet surkace or when the surfnce temperature of the umdervieg course 15 bess
than 4 degrees F (4.4 degrees C) or the wind chall Enctor 15 less than 35
degrees F (1.7 degrees T The lempembure requrements may be winved by
the Engineer, however, all odher requirements including compaction shall be
ol

2. Thesz matenials will be ploced. handled. hawled and accepted hased on
reqaorenvents of Section 2205,

2HLG Underdrains:

AL Smmmary: Usderdnm constructbion shall consist of turmashing ol all Tabor,

i}

equepment and materiols pecessary lor the complete msllaivon of anderdmans,
meludig pipe, geotextles and granulor filter matenal m accondince with these
specifications, standard drawings. the contract special provisions, ond as shown on
the Plans or establiched by the Enganeer.

Ylnderisls:

. Aggregate: Blanket Underdrnn Ageregate and Pipe Underdrmn Aggregate
shall comlonm o regmrenyents of Section 22005, 3. walth the fallowing

gradaons:



2HIL G ot LE N

TABLE 1. BIANKET UNDERDEAIN AGGREEGATE
Siove Sore Percent Pasamg By Weagh
1=012 inch ( 38.1 nam) JELL
l-ench {254 enma’ a0 [0
Yeeanch {19 nana) -0
3 8-1mch (9.5 mm | =
My (475 mum b (-2
Me. B (2.4 mm] -
ke, 16 (1.7 mum} =11
B, 300005 mem § -
Fa. 500003 mmb (-7
Mo, [ {15} pm] =2

TABLE L. PIFE UNDERDBEAIN AGGREGATE

Sove S Porcent Pasang By Weaght
11,2 inch (38.]1 nam) -
L=inch {254 e ==
Ve 19 nanma) 100
3 B-1mch (9.5 mmn | B3=1{0
o, 47475 mam =
M. B (2.4 mm] Ai-50
Mar. 16 (1.2 mam -
Fao, 3000006 mmb =3
My, 5003 man =
B, DO 150 g (-2

-5

2. Underdroim Pipe:

Hel i | bl da e bl b dhe csrrrc e i = & TTRE
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Corrugated Polvethvlene Tubieg. moy be used ondy outside of trathic
areas and dnving surdnces. The tubing shall be the beancy duty bvpe and
shall meet the requerements of AASHTOM 252 In addrtion. the tubing
shall have a mimmum pipe shilimess of 30 ps (210 EPajat 107%
deflection.

All underdrarn pipes shall have a nomanal meemwm made diameter of
six imches (150 ) undes shown olherwise on the Plons.

Perlorations shall be approsamately circalor amd cleanly cut; shall have
nominnl dizmelers not less than 3| G-inch {5 mm ) mor mene than 3 8-inch
{ 1y mm}; and shall be arranged in ot least two nows paralbel to the was of

the pipe.

Filtimgs shall be of the same composthon and have the same physical
properties as the mpe and shall not restnct How.

Geocomposite Edge Diram:

Fdge dmm shall consist of a plashc core completely surrounded by
gootextile. The cora shall provide a numnmaum of 10 percent open area to
lacelitate water estry ar cross {low and shall be compos:d of plasic
which s physically and chemacally smble under o normal range of
condiBons

The edee drmn shall heve pommmal dimensioms ot | 1o 1-1.2 mehes {25 0
40 mm ) in theckness amd 12 mches {305 mm}in baght

The edge dran shall heve o mmmum Bow capacity of 15 galloms per
minate por oot of width (1.9 lners'om) as determaned bwv ASTM DTG
when tested under n conbinimg stress of 10 psi (70 EPa) or mone ot o
gradvent of 0.1 or less.

The edge dramn shall have o minimem comprossive srength of aither
7,000 pl (335 kPa) ot @ maximum deformation of 10 percent of the
angimal thickness when tested in accordance with ASTM D621 or
X DH) pst (385 KPa) ot a nmecciomam deformabon of 20 percent when
fested m accordance with ASTM DA

(ieotexhle shall bave an apparent openmg size (A0S} commesponding 1o a
115, sieve number greater tham 50 (k3 mm) i mot exoseding 100 { 1540
175 1S



X6

L.

IIEG

4. Geotextile: Geotexaale for use with prpe and edge underdmims shall be n
monwaven geolextile and shall meet the requarements of Sechion 2605.2.C 2

Comstruction:

i

Ceneral: The exact locaton and layout of inderdrains and or edge dmins as
shown on the Plans shall be subpect to revisson by the Engincer as determined
dunng construchion.

Excavution:

Trenches for all loternl and longrbadinal undendrans shall be excanvoted to
the dimensions. deptiss and elevanons or as erdered by the Engmeer. In
case of a condlicl. where the actual elevation of the strats or stmium o be
intercepled 15 found 1o vary from Plan elevation, the stmbgmphy shall
gavern in the mstallstion of underdrams.

B Trench bottoms for perfomied pope anderdram and edge drom shadl be in
firms matenal {no mucky or seapy condition exsting ) and constructed o
permit the placing of three inches (75 mm) of nggregate undemontiy the
pipe. If enstable matenal 15 encounéered in the botiom of the trench, the
trench shall be over excovated to firm matenal.

g, Mmmmum width of trench shall be ns shown on the Standard Flan.

Laying Pipe:

a.  All underdrun pipe shall be laid corefully (o line and grade.

B All pape sholl Be lmd con o mimimuem grede of one percent unless
otharwise shown om the Flans

c.  All dead ends of pipe enderdraans shall be completely closed with a cap
of the same maternal ns the prpe.

d All junesens and tums shall be made with wyes, ees, and bends as
supphied by the mamutnctarer of the pape.

g. Perdomtions shall be laxd down unless otberwise indicated on the Flans.

Insgalling Edge Drain:

Istallation shall be o sccordamce with manu b barer”s instmcions.
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b Enach length of dman shall be jmned o the ndyscent length pnor 1o
installabon. Sphees shall boep adjoanimg lemgths in proper alignment,
shall not separate during indaliation. shall have the same or greater
compressive strength than the geocomposite drmine and shall be sealed
agmnst infiltration of backhll matenal.

¢.  Drum shall be placed m the center of the trench and held in place with a
temporany sapport while blanket anderdrain azgregate backll is ploced.

d  The placement of the edee dramm and the first hit of backi@] shall be
accompished 1n o siegle conbinuous opermton.

5. Backfillimg:

n.  Hackfilling the trenches of lateral and longiudinal enderdmans <hall not
be stored until npproved by the Engineer.

b The trenches shall be backtilled to the elevnbons shown on the Plans, m
accordance with the Standard Flan

c.  The backiill material shall be placed in such a manner as o prevent
formation of large cavities im the buckiill and walls of the rench.

d  Owerbreakage due 1o blasting ol rock in trench excovabion and widening

due 1o cavieg of trench walls or overbrenknge at construchon sutcrops
shall be backlalbed with nggregnte

20037 Permeabality Test Procedure:

A Summary: Thas ted method 15 used 1o determime the permeabalsty of imbownd and
bownd sgeregate base mateniol. Bound baxe motenal will nse Portland Cement, Fly
Acsh or Asphaltic Censont 25 o cementing ngent.

B, Unbowwl Base and Boase Boand with Fly Ash or Portland Cement:

1. Apparatos

Mold: A cvhindrvcal metal mold with an approcimate inside deameter of
152 pam (6" ) and a mimmum beaght ot 152 mm (6" The mold shall be
eqjuipped with o remsovahle collar at least 51 men (27 ) n baght and a
remivable buse plate. The base plate muy be used as part of the
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top ol the bhose plote 1o prevent test matenal trom bemg lost thoough the
hawe plate dwring compaction and permenbality teshng,

Standpipe: A stondpape with the same diometer as the removable collar
tor the neold with a mimmam height of Z16 mm (5.57 L The slamdpape
shall be equpped with on overilow owtlet.

Rammer: A mechanmcally operated metal rammer equipped 1o control
the height of drop to 305 mm {127 ) ples or mapos 2 mam 116" ) nbove
the elevabon of the somple. The ramumer shall be equipped o distribute
the blow andomly over the snmple surince. The mmnser shall hove a
nigid tlat faced "me shoped” (oot and & nominal weight of 25 ke (550
lbs. ). The "pie shaped” oot shall ba a sector od 152 mam (6 ) deameter
carcle nmd shall have an aren equal o that of 51 mm {27} circular foot

Sirmght edge: A mged steel strarght edge with ome edge bevelad, at lenst
203 mam (B") in lemgth.

Sample preparation:

Obtmma 227 ke (3 b )i 272 kg (60 b ) sample. dry if mecessary.

Mix a suffsment nmount ol nggregate and cementing ngent. 1f required, o
fall the mold | and 1°2 times.

Add the appropnaie amount of waler and thoroughly max

Flnoo the assembled mold om the ngad base and fill approxamately 172
full of the loose meast matenal. Compact the laver with 25 blows of the
remmer with the blows beang distnbaned umtonmly over the surtace of
the loyer. Flace three addrivonal approxamately equeal bavers of matenal in
the mold and compact esch layver 1m o simnlar maaner (fpaur lavers otal).

Adter the fourh laver has been compocted, remove the collar and tnm
excpess materiol level wath op ol the maold.

Cure Portland Cement and Fly Ash treated specamens by covenmg wath
plastc, to prevent drying bor 3 davs at room fempermiuare.

Unbound specimens do not need o be cared bedore lesting.
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Mold: A cvlindncal moedd with an inade diameter of approoomatedy 152
mm (6" amd @ mmemam lesgth of 114 mam {<4.5% 1 The mold 15 open ot
each end and 15 equpped with o removable collar and a base plate nbout
13 mm (0.5") ghick.

Specimen Mold Helder: The specrmen mold bolder has o semn cimcular
ha=: and a flanged top to hold the specimen mald in place daring the
compachon process Any equivalent hold down devece that performs the
snmee tumction 1s sobsinoiory.

Com paction Hammer: The compacton hammer consists of & hanumer
having a tat circudar tnenpeng Face 149 e {5 88"} in dionsster and
approprate extenson rod with handle which octs ns guide for o Free
lallimg weight. The weight shall wesegh 140 kg (225 Fbs.j and hove & bree
fall ot 547 mm (12 plus or mmaus 2 mm (0.17). The hammer may be
operated manmally or be doven with a motor.

Com paction Pedesial: The compaction pedestal 1s o wood block
ppproximately 305 mm x M5 mm x 457 mm (127 x 127 < | 8%} A 305
mm x 305 mm x 35 nam (12" x 12" x 1"} steel plate 15 scwrely lasiened
i the top ot the block. The pedestal 15 sel on amd securely tastensd to o
sohd comcrete dab with the vertical axis plumb and the fop level.

Heating Equipment: {hens or hot plates for heahng aggregates.
hitumineus matenal. specimen molds. compaction hammers and ather
asancialed ttems reguired tor mixine and moddmg. [t 15 recommended
thai, when possible all heatmg units be thermostbcally controlled to
marntaan the required temperature withim + 2.8°C (5°F L Sutable shaelds,
thack steel plates ar poms of sand shall be used on the sarfaces of ot

plates to mimme locally overheatig.

Miximg Appoaratus: Mechancal mixing s recommended. Any tvpe of
mechanical mixer may be wsed provided it vall prodece a well coated.
homoegeneous maure of the requited amoant 1. the allowable time and
Furtber that the mixing paddic or whip dogs ned Erncbare or pulverize
pzeregnbe tractions danng the mixieg process. The bowl employved with
the mixer shall be such o mture that essemally all of the batoh can be
remonved. More than one mixang bowd s ecommended anless the mxer
15 ecquepped wilh o heating jacke! o boop the bowl heated dunmg the
MIXINg Hocess.

I Determination of Mixing and Compacting T em perature:
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The tempernbere 1 whach the asphalt cement nust be heated o prodwece a
visoosity of 85 = 110 5FS shall ba the miang tempemture.

The tenyperabare 1o whach the asphalt cement must be heated 1o prodwece a
viscomty of 130 + 15 S3FS shall be the compacting fem perobanz.

Sumple Preparation for Laboratory Frepared Mix:

Combine the dry individual aggregates to produce desired combined
azeregabe with a batch wesghit of approamately 4050 groms (B9 |bs. ).
This should be sutiient o produce a compacted specanen 95 = 3 mm
(3.75+ 0125 mohes) thock. Adjust the weght of the batch as needed 1o
produce o compacied specimen of 95 + 3 mm (3.75 = 0125 inches)
thaclk.

Prepare a manamum of two aggregate and asphalt specimens. The hird
specimen shall be miced and thrown swny. Thas somple 1s 1o “butier” the
mexing bowl and paddle and thus reduce matenal loss when miang the
lest spocimon

Heal the ageregate and asphalt withan the hmits of mixiee tomperaturne
determmeed in pamgraph 22037 Cla. Charge the mpang bow] with the
henated apgregate and form o cmiber 1m the top. Add the requersd amoant
asphalt and max the ageregate and asphalt umtsl cosded at least 2 mmeutes.
Care should be fnken to keep all of the sample i the mixing bow] dunng
thas process.

Compaction of Specimen:

Pror to the nddition ol the asphalt to the batches. thoroughly clemn the
specimen mxold asembly and the [noe of the comypachon hanmer and
heat the modd assembly and hammer o a tenypermbare betwesn 23 3°C
(200°Fynmd 176.7°C {350°F}. Assemble the medd, baxe plate and collar
and place o paper disc caut o size an the bofiom of the meald.

Place tiva hot batch of nggregate-osphalt mixture 1m the mald, spade
vigoroudy with o beated spatula or trowel 15 tinses around the penmeter
and 11 times over the indenior of the mold. Smooth the surksce of the mix
i & shghtly mounded shape. The tempemtbure of the mio: prior o
compachon shall be witlne the lemis 1m 22037 C2h. Place a paper diso
an iop ol the moc

Flaoce the mold assembly, includmg the collar, on the pedestal, fasion

sncnrely wrth tha mald holdar snd srels A0 bloees wadb the crmunnesham
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hammer. Ench blow muast have the prescnbed tree fall of 457 mm (157)
with the axix of the compachon hammer held perpendecular 1o the base of
the mold assembly duning the compachon process. Hemove the base
plate and collar, and reverse and reassemble the mold. Apply the
specibied number of blows to the reversed specaimen. After compachion
remonce the motd nssenably from the pedestal. remove the collar and bose
plate and coold the specimen in the mold ushl the mold cam be handled
comlorahle with bare hands. Asphalt treated samples donod need ta be
cuned betore lesting., only ool to the onch.

I¥. Test Procedure:

. Assemble test equgpmeont. base plate, modd with specimen. and standmpe.

2. FPnor to conducting the test allow o sulficient anvount of waler 1o pass
through the specimen o cause all mr to be expelled from the specimen
i Estmblish reservoer aroamd the base with water open to atmosphenc
FTessuTe. )

3. Condwot Consiani-Hesd Fermssability jest and report coefhicaent of

permeabality "E” i meters {feet) per dov. Bepeal a manumum of tao
additicnnl times until fwo runs ngree reasonobly well.

4. Constant-Head Permseabiliby:

- GL
Afar

L) = quaniity of water descharged | volume )

L = length of specamen

A = cross-socteonal area of specimen

Jr = ydraulic head (height colunam of water above discharge )
I = elapsed time of tos

o= coelticient of pernsesbility (length'trme

Mode: For very penzaable matenal. maantme elevation of water above the
sumpde bor 3 numutes then mensure O (How)
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A Crashed Ageregate Drninnble Base will be measured by one of the [nllowing:

I

1. Per square vard | square meber ) or testh part thereol for the specified depth.
2. Per ton {metno ton ) or tenth part thereol.
Portland Cement Concrete Dminnble Base moy be included in the Proposal as n
simgle tlem or as separate fems (Portisnde Cement and Base Appregate | and
mensared by one of the Following:
. Per square vard | square meter ) or tenth part thereol tor the specified depth.
2. Fer on {metne ton ) or teath part thereol
Flant Mr< Bibamanous Drmnable Base moy be included in the Propesal as o angle
rlem or as separale flems { Asphaltic Cement and Base Aggregate ) and measured by
cne of the Following:
. Peor square vard (square moter) or teath part thereol tor the specified depihe

2. Per ion (metno bonjor kemth part thenent.

Fipe Underdrams will be measured per hineal toot (meter) or tenth part thereat.
Diranable Bose Aggrezate shall be smbadeary o the Pipellnderdmin.

Hianket Underdnums will be measured by the actual guaniibes used as folbows:

. Fipe Underdram will be measured per lineal toot (meter} or tenth part
therood.

[

Dramable Bose Aggregate wall be measured by ane of the tollowing:

8. Per sguare yvard (sguare meter ) or tenth part thereof for the specified
depth.

b. Perion {metnc ton) or lenth part thersof.

I203R
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SECTION 2204 PRIME AND TACK COAT

Referecnoed Standards The 1olleaing standards are reforenced directly in thas section
The lntest verswon of those stomdonds shall be asod

ARTH
[} 149 - Proghce tor Sanpling Bitunnmous Malenals

0Ll Summary: This secbon incledes the apphicntion of hguid nsphold © o prepaned
povement [concrete, asphadiic comonete L. or gromalor base. The type omd grade of asplad)
matenal to be used s prime or fook comst, 1% as specified in the Specmal] Provisions or os

indicated by the plans.

20042 Liguid Asphale Material: The houad asphalt matenal io be wsed for surkace
preparaticn sholl be as hsted mothe followsing nble:

I'vpmal FLppu] cnbam & i Ay caioe e Tare
Felrsmad (o b= Azpleaam Emelam cindkmY L= Iemrgrarabies MriEl
Fremded e or Uruda of Fiii
Lt boscke
g Aspiesi L=k P [EIL RSl R | BE-I2R E-Sam
o Lomoreia ORI B LS [ES - FT)
Sartare Leci 4.1 S0 Y M — BB i3
3-1h fraini PHTE.LUR ML E K (12841
L1
LHE-15
Urenked Shee e P L ] Lol Bek Nu ]y - ol e FZ-2 b
L, The'mlk, AT R 3E LEA) it ]
rerat Frerea -1 i3 -0 (k5 %in oLk [ ] 2d-] b
H-1h O0E-1.3H I
L1 LSS ni
=15
Loerirerien] P LN et | Lrl Bk N |y -1 §3-24 hrs
dgaregals thox RC-TU OE- L L) LRy
' Forem
s Fusm Frerea LY el ] DD ks - b FE-2 b
ORI M LT (i ]
Lo i o] P == Lol ke a1 M- o) =48 hru
Agarewmie fhoa £3-1h e LR {10
§-1-7| Lk
=518
Frena LS L B N1 5 M | o] F1-24 b
PAE, o (Lol o e o L ] [ o]
FER

The asphalt matenal shall condorm o the lobest ASTM speciiboations bor "Asplati
Ceaments ond Lgqmd Asphaolts " Somphng sholl beoin sccordnnee with ASTR D3 140,

2227
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2003 Kand Cover: Sund Cover, if used, shaoll be amy clean gmoular mimeml meeting
the following greding requmements. 'When tesbed wilh Inboratory sseves 10075 sholl pass
the Mo, 4 (475 mm) seve ard mol more than 2% shall pass the BNoo 200 (75 um} sieve.
The moisture comdent of the sand shall not exceed 3% by weight.

204 Approval of Materials: Asphalt malenals shall be approved by the Enginoer
pewar b mse i the work. The Enginear may accopt a cortified amalysis by the matennl
supplier lnbomiory wiven o copy of the cervlied anolysis nccompamies each shipment of
asphalt 1o the project. The Enginser reserves e right o perforem lests ol the asphalt
recerved om the job.

20HELE Pressure Distribator: The dstnbator shall be o designed. equipped,
mizndnimed omd operated that lipmd aspholt al even beat may be applocd wvmiformly on
varizhle widiths of surface up to 15 feet (4.5 m) at readily determined and controlled rates
froe 002 o 100 gnllon per soguere vord | D00 o 5000 mulbilbers per sqore meter L wieth
umiform pressure, and with an allownblie vanstion fom sy specibied mie not e exceed
02 pollors per sguome syurd {100 pallditers per square meter). Distnbotor cguipment
chall include o mehometer. pressure gamees. o calibraled iank asd o thenesometer for
measunng empermbures of nnk contents. Dhstnbaiors sholl be equipped sath a power
umt bor the punip, and Tull cincalabon sprey bars adpusiobde lnberally snd verscally. The
caltbraron of all distnbotors muast be approved by the eegineer, and the comtractor shall
furrash all eqguipment. matenal snd as=stance necessary if calthrbion 15 requared

200G Preporation of Existing Surface:

A For tack coats: The exsting sariace shall be free of all dust, locse matenal, grease
or edher foreten matenal at the timme the tack s appled. Any exeess aarlace ol on e
rolway or bitumimoas ot material wall be remoyved by others wathout cost o the
comtractor bolore the ek 15 applied.

B, For prime coats: the surace 10 be primsed shall b shaped to the reguired grode and
crovs secteon, shall be free from all mils, comagniors, segrepnbed molenal or other
rrregulaniies. and shall be umifeamly compacted by rolling. The surdoce shall be firm
ard slighily domp when promer 15 applicd. Delays in paming may necessitaie
reprocessing of reshoping o provide n smooth compacied surince.

22T Application of Asphalt Material:

A For Tack Coas: Asphalt emualsien shall be apphied ambtormly withoa pressore
distnbugor af the rate specified in the contrct. or as revisod by the engimesr o be
within o mimmum of 005 and 8 maximum of 015 gollons per sguore vard {mimamom
of 230 apd 0 moxanum of 690 millilders per syuore meter). Waler may be ndded o



243 Sand Cover: Sand Cover, (f used, <hnll be amy clean gmmular mimeml meeting
the following grading requerements. When tested wiith Inboratory soves 100%% sholl pass
the No. 4 {4.75 mm] seve npd mot more than 2% <hall pass the Mo 200 {75 um) siove.

The moisture comtent of the sand skall nit exceed 3% by wenght.

2004 Approval of Materisds: Asphalt matenals shall be approved by the Engineer
prior bk wse kn the work. The Enginesr may nocept a corti fved analy=is by the matenol
supplier labomiory when o copy of the ceritbed annlvsis acoompames sach shipment of
asphalt o the praject. The Enginesr reserves the night o perform tests of the asphalt
recerved on the job.

200LE Fressure Distributor: The dsinbutor shall be s designed. equipped.
mmndmmed amd operated that lupad asphalt a1 even beat may be applied vmicormly on
vumahle widths ol sarface up to 15 leet (4.5 m) at readaly determimed and controfled rates
from D0 1o 1 00 gnllon per sqeane vard (100 to 5000 melhilsbers per squre meter L with
umiform pressure, ard wath an allowable yamation from any specibed mie nol o exoeed
(.02 gnllors por sgquare yard {100 mllditers per squore meetec). Dhsinbutor egunpment
shall imclude o tachometer, pressure gauges, n calibrated tank and o thermometer for
measunng tempermbures of taak contents. Dhstnbutors shall be equipped wath a power
umif bor the pumap. and full circalalon spray bars adjustabde Inferally and veracally. The
calibration of all dhstnbutors muast be approved by the engineer, nnd the contractor shall
furmash all egunpment. matenal and asastance necessory 1l calehmbon 15 requansd.

20046 Preparation of Existing Surface:

A For tack costs: The exishing sartace shall ba free of all dust, loose matenal, groase
or other foresgn matenal at the time the tack 15 appled. Any excess sartace ol on the
roaslway or ituminoas pont material wall be removed by others without cost o the
contractor batore the mok 15 applied.

B. For prime coats: the surtsoe 1o be primed shall be skaped to the reguired grode and
cross secteon, shall be free from all ruts, comegnbons, seeregnied motenal or other
rrregulanbes. and shall be vmicrmly compacied by rolling. The surince shall be firm
omd slightly damp when promer 15 applied. Delays in pnming moy necessiiate
reprocessing of reshaping 1o provide a smooth compacied surfoce.

2047 Application of Asphale Material:
A For Tack Coats: Asphalt emulaoen shall be apphied unebormly with & pressure

distnbutor ot the rate specified 1n the contmct, or as revised by the engmeer to be
wilthin g smimienem ol 000 and & masamuome of 0015 gallons per souore ward {manaman
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SECTIONN 2005 ASPHALTIC CONCRETE SURFACE ANID BASE

Referenced Standards: The following standards are referenced directly in thas sechon.
The lntest verston of these sinmdards <hall be wsed

ASTM

CA8-  Test Methed for Soundness of Aggregntes by Ulse of Sodmm Sullste or
MMagnesiam Sullate

C LT = Test Methed for Matenals Fimer thun 75= um (Mo, 200) 3ieve m Minerl
Agerepgnies by Washing

C 127 =  Test Method for Specatic Granvity amd Absorptiom of Coarse A pgregaite

C 128 = Test Method for Speatic Gravity and Absorption of Fine A pgregate

C 131 = Test Method for Remstance o Degradabon of Small-%51z2e Coarse Agerognie by
Abresion and Impact in the Los Angeles Mochane

C 136+ TestMethod for Seeve Annlvsis of Fine nnd Coarse Agoregntes

C 142 - Test Method for Clay Lunaps and Frinble Particles m Aggrezaies

[}375- Pmclce for Snmpling Agsregnbes

[} 140 -  Prochce for Bampling Bibuminous Malenals

3280 - Proctce tor Bituminoas Moang Flant Inspechon

3979 -  Proachce for Sompling Bifummous Fovimg Mixtures

[} 11ER - Test Method for Balk Specihic Grovity and Density of Compacted Bituminoas
Mi=tures Usime Parottin-Coated Specimens

[} 2041 - Test Method for Theometical Maximum Speafic Grovity and Density of
Eituminous Faving Mixheres

32172 = Test Methods for Chaantiintive Extrmctiom of Biumen From Biimanous Poving
Bl ixctumes

[} 2726 = Test Method for Balk Specihe Gmvrly and Density of Non-Absonphve
Compacted Broemmoeas Mestures

[ 2650 = Test Method for Density of Brtamanous Concrete in Floce by Muclear Methods

[} 36 - Specibeatson bor Mimmuem Eegquiremends tor Agencies Testing and Inspecting
Eituminons Pavang Matenals

[} 4552 - Proohce for Classivime Hot-2Mix Eecycline Agents

[¥ 5444 - Test Method tor Mechameal Size Amaly=is of Extracied Aggregaie

[} G307 = Test Method for Asphalt Comtent of Hot-Max Asphalt by [gmtiom Metsod

[}GIT3 - Specibeaton tor Perdormaance Cimded Asphalt Binder

AASHTO

PP 26 Proctce for Certriyvine Suppliers of Performance Graded Asphalt Binders
T245  Fesstance to Plastic Flow of Btummous Mixtumes 1Fsamg Marshall A ppramins
T2R3  Eesistance of Compacted Batunmanous Mixture 1o Momsture Induced Damnge



Asphadt [nstitute
“Mix Desmign Methods tor Asphalt Concrete ond Other Hot=-MMix Tyvpes™. ME-2, Sixth
Edison

Maticmal Bureaun of Standards
Hamdbook 644, “Specifications, Tolemnce and other Techmcal Reguirements for
Commeeranl Weaghing and Measunme Devices™

22051 Summary: This secbon includes the construction of asphalt concrete base and'or
nsphalt concrote suriace.

22152 Materinals: Mo malenal shall be nsed until it bas been approved by the Engineer.
All costs nssocialed with matenial tlesting, certificabon and the preparation of 1nal mxes
to determime the pob max tormmula shall be the respoesimbity of the contractor. Represesta-
tive samples of all matenals propesed Bor use umder these speciiications shall be
subsnitted bo the testing lnberstory by tive Comtractor, at the Contmactor’s expense, for
bestrng and the preparnbon of tnial maxes o detormine the pob-mix fomuala. Additicnal
tests necesany for determmmmg confommance with the requrements specibied herain wall
be pertormsed under the supervision ol the Engineer without cost to the Contrmctor, unless
besteng 15 the responsbality of the contmctor in the conlmet.

A Asphalt: Aspkalt cement wsed in the monuEncbare of nsphalt paving mixtures shall
comform b the Performance Graded system. The PO graded mstenal used shall
comfoamn to the provincesl grade used by the bocal DOFT or as diesignated by the
Engineer. In the Eamss City Metropoliten area, the provincinl grade 1s a POGL-22

These gemem] mage gusdelines may not address all project condiioms. AFWA
strongly recomimends that the emgineer apply seand pavement design pnimecaples when
designatmg mix type and selecting asphalt cemnsent grade based upon isdividunl priject
conditions. The Fedeml Highway Admamstmtion makes avinlable LTPPRIND
softwane that will asast with asphalt grmde selecBon for specihic projects.

The asphalt cement shall conform o ASTHM D 6373, Sampling shall be i accordance
with ASTM [} 1400

The contmetor or asphalt sapplier shall sobmi o quality asumece plan tor the
asplmdtic coment & the enginser thet conbormas o AASHTO PF 26. e sholl olso

submut a lemperature-viscosty chart showang the recommended max and compachion
temperabares for nos-modified asphalts, ned shall provide the specific gravity of the

nsphadt.
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B, Apgregate: The gualily of aggreentes used m Asphaliic Conerete shall contorm o
the following:

- ! B { o the Mo 4 Sie

LA Abrason {ASTRM C 131) X5% loss (mosanaum
Spundness usime Mog. Sullate (ASTH C BE 5 cvcles) I 5% loss (mnxammm
Toml shale, clay, coal omd ligmibs content ASTR O 142 100 by weight {max)
Fipg / : X be No. 4 Sicve]

Ckrganic oomtent 1% mencrmam

The parest matenal of manuinctored sand must also meet

the requiremsents for coarse aggrepnbe shown above.

Samplimg shall be in sccomdance wath ASTR 1 T35 Grmdason analy=as shall be o
accordance with Stamdard Method of Test for Motenal Finer than Mo, 200 {75 am)
Sveve in Mineral Agoregates by Waslung, ASTHM C 117 and Smndond Method Test
for Bieve Analysas of Fine and Conre Aggregale, ASTM C 1360

IME3 Mixing and I*roportioming:

A Composition of the Wiz Aspholtc conerete mixtres shall conast of Mineml
Appregsies and Aspholt Censent withan the following lemals for the type specified.

ASPHALTIC CONCRETE-TYPE

1=l 2. 3 4401 Sl R
FPercent by Weizht of Total Mixbare
Axplalt Cemen d=f3 4-T 4-7 5T.5

Agoregnbe-11. 5 Standard
Sguare Sweve 5ol okal Percent Pasans by Wierghi

1 %57 (375 mm] 1M " = o = -
17 (25.0 nana) TH=-103 (LN == - 1} -
Y {190 mma) D Bli=] 0 100 = 5= 1000 10

Y% (125 mm) = "= B5=1{Hd 11 = Bb=100
FA” (9.0 mm) dll=5 -5 T B5-100 - 15100
Mo, 4 {475 mm] 3050 dB-i3 50-T 3575 = b
Mo, 824 mm) 1536 3547 FT-AT 9-50 ZH min 2% min
Mo, G612 mm) 1324 2535 26=31 I7-3R = -
Mo, 30 (006 mm) - 18- | Bk 159308 - -
Mo, 50 (0.3 mm) - | 2=2 1222 11-23 = -
Mo, I {150 pm) 4-12 f=14 =15 =16 = -
Mo, 2 (T3 pm)  2-10 i-1a 4= =14 2+ 26
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In mddibion to the nbove hmits, the difference between the "Percent Passing Sguare
Mesh Sieve” ol succesave sieve sixes shall nod exceed 25 tor types 1-01, 2+, 3-01.
e 4-01.

That traction of matenial retnined on the Mo, 4 (4.75-mm) Sieve-shall be compased of
parhcles with mot less than 75% having two or more frachared fnoes for asphalt types
101, 2=, 301, and 4-01, and not more than 20%: by weight of that frachon shall be
composed ol ot or elongated paricles as described 1n Sectvon 2202 2,

For Asphalt Types 501 and 6-01 only. the toinl sgpregate {coors sgprepate, fine
agzreente. and the matenal passing the Koo 200 seve (7 5um ) shall contan not less
tham B5% crushed material for intermedeate course and surface course.

It shall be moted that whem the gradation vanes npprecinbly from the sigle poimt
gradabon used m the mix-desgn, the test properties of the mix wall be out od
specilications. This comdition can ocour even though the grmdation meets the
tolerances below.

The pob-mex formula shall be withan the limits specibhed above. The maimam

permassible vanateon from the job=nnx formula, wathin the gpaaficaton linuts, shall
be us lollowed:

Permussible Gradabion Vanation from Mix Desen Pogenl b WL of Totl Mz
Ao dandard Sieve Sizg Thvpg 101 200 -0 Tvpg Z-0) S0l L d-0]
5.0

Moo 4 (475 mm ) amd lorger ; 4.0

MNa. 8, 16, 30 and S0 4.0 EXT]
(2.4, 1.2, 0.6, 0.3 mim)

Mo, 200 {75 um) 2.0 1.

Asphalt Cement 0.5{1-00 omlv] 0.3

K. Asphalt Mix General Usage

Surface Bz
Arterial 3-01, 540, 6-01 100k, 5<01
Callectinr 301, 54, 601 1+, 2-01, 5
Lascal! Access 2-01, 34H . 5-01 1-¥1_ 2-00, 5-{F
Paved Trail 2-01,3-01, 4-1,5-01 10 .2-01.5-00]
Recreativnal Surface 401 1-{11, 2-01, 501
Parking Lat 2-01, 24, 5-01 1=, 2-00. 541

Crenerally, mix bypes 1-01, 201, 301 and 4-01 are composed of local matenals and
nre appropriate for gesemnd uso. Mix types 5-01 and 601 are engimeersd to have
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batber max properties o inorease darabibity and hife of the povement, amd os such are
best used on hagh-type poyvemenits.

M type 2-H 15 acceplable for surlacing., bat s genemlly mone opea-gmded than the
oitfver sarlice mixes and may not provide & ightly sealed surface.

Mix bype 4-01 15 very sssceptible to ruthng and 15 only recommessled bor mon-
vehicular use.

C. Asphalt Hot-Mix Recyoling:

[

General: Except ns modibied horein, Recyeled Asphalive Conorete (RRAC)
shall be equal 1o 1hat prodeced ns new matenal. Beclamed Asphalt
Pavement { EAF) amd/'or Reclaimed Ageregnte Materials (EAM j shall
represent no mone than 3w of the composteon tor ol surfnce maxtures and
o more tham 507% of the compesition {or all base midures except tope 5-01
mnd 601 {mo more than 3P Only vargm materinls shall be wed an the
surtaos course for new consdruchon projects. Keoyeled or virgin madenals
may be used on restomfion projects. Recveled Asphaltic Concrete may
contmn cominmations of RAF, FRAM, coarse nggregate, hine ageregnte,
rperal {dler. asphalt cement. reeycling agent, anh-stnppeng seent and
npproved additives o produce an acoeptable mixture. Keoveled Asphalac
Concredes shall be designaled by prelacng the type wath “RC such as “BC-
Type 1407

Materials Evaluation: AN recyeled matenals shall have the following
ndchtiomal tests

n. A aove analysis shall be performed on BATF and 'or KAM m accordance
with ASTM C 117, "Standard Test Method for Matenal Finer than Ma.
200 Bieve (75 um) in Mireral Ageregntes by Washing” und ASTM C
134, "Smndard Method For Sieve Analyvsis of Fine amd Coarse
Agpgregates” after extrachon of asphalt.

b Asphalt contemt amalysis shall be perfiormed tor AP in sccordamce with
Method "A" of ASTM DD 2172, "Siandard Test Methods lor Quanhinbyve

Extraction of Bitumen from Bilumieous Paving Mixtures” where te
RAP content exceeds 3™ For maxhares wath AP contents less thon
304, nsphalt comtent may be determaned usime ASTM TWGE0T.

c.  The asplalt cement wsed shall be determined as follows:
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For RAF contents of up to 20%, the agphalt grade shall be os specibied 1n
the mix design

For RAF contents from 0% up o 3074, the asphalt grade shall be
decreased one temperature amge. For exnmple, a design PG 6d=22 woald
ho decreased to n PO 5R-22 with a viscosty 1n the range ol B0 to 1206
poases.

For RAF comtents trom 3% io 50%, the asphalt grade of the new asphali
shall be determined uang the procedures owtlmed 1m MS=1, 6" Edition,
Appeandix A.

d. All sources of matens for use m RAC must be approved by the Engineer
prior o usa.

MMaterial Regquirements:

n. Mew asphalt cements added to the nged asphalt shall meet the
requiremends of Seclon 2305 24

b.  Eecvoling Apenis 1f used. shall meet the requmrements of ASTHRM [ 4552,
"Standord Pmctice for Clasafving HOT MIX Recveling Agents”

g. The RAP and'or RAM stockmled ot the plant site shall be mmsinined in
stockpales sepamated mto surfsce and base. The RAP and'cr RAM <hall
bo processed such that 100% will pass the 1-1/2 mch {38 mm) sieve and
s wall puss the 1-inch (254 mm)} @eve.

d. The fimal product shall be froe of foreign matter {o.g.. old plaper fecth,
we, wood, soil, broken sewer castings, leop detector wire, protechive
membrames, rubbamzed pomt ler matenals and fml tern lane markers,
trush, debns, elc.)

iz Design Requirements: The necessory steps for a final mx design for
recycled mmxiares, shall be done in accordance with the Asphalt lestibnie's
Mnnmal MS-2 Bixth Edition in the nppendix entstbed "Mix Desagn Using BAFP

When a change in the RAP nnd'or BAM percentage exceeds 1 5% of the
criginal amoust of EAF amd'or BAM in the mix design, o new mix desizn
must be submmited.



5. Asxphalt Mlant Reguirements: All delivery hokets shall desagnate the type of
recyched nnx, {RC-Type 1-01. RC-Type 24, RC-Tyvpe 3-01. or RC-Tyvpe 4-
0l ).

[ Mix Design Criteria: Labomtory Test Specimends | ol the Paving Mix, combined i
proporieons of the job-max lormuola, shall be prepared and tested 10 pocordance with
AASHTO T 245 and the volumsetne properhies of the compacted poving maxiures as
cabonlated by ASTM procedures using Chapler 4 of the Jdix Design Metbods for
Aosphalt Concrede and obher Hot-3x bypes {552 L Secth Edition, Asohalt Inshiude
rederred hersadbor as “MS-2". The Marshall procedwre amd the Yoids in the Mimeml
Appregate ([ VA | shall be ax specibisd in Chapeer 5 of the M52, The nmomabc
Muarchnll Hammser may be nsed when ot hos been colibmted wath o momeal bammer.

Crpaonally. for max type 5-00 and'or =01 a SaperChvratory Compactor { SGC enny be
msed 1o prepare the asphalt samples for design and quality comlrod testing. The
gyrubory values o be used bor this purpose are MNigee = 6, Mogge = 50, and Nyge = 73
If thes ophion 15 sebected, Marshall stnbelity and How measurements will be winved
dunng desegn and production. At Ny the specilic gravity of the specimen must be
O 5% or lessobt G, ot N the speafic gravity of the specimen must be 9B%: or
bess of G,

. = = LI ] s )
. . .

the Marshall specipmens ipuck=] shall be cyred ge 385+ - 57F { 1405--37 O for jwa
Sours i closd oo pdberihe s produeed au She dabomglop, Adso. the plant-

produced mixture shall be tested wiven the mix 15 fwo hoars old. The mixture shall be
transportad to the labomtory m an insalated contmner and then stored 1n o lebomtory
oven at [30 +-37C {285 +/=57F} tor the remaander of the cenng penod. This
pracedare shall be wsed when the vinter-nbsorphion as determined by ASTM C 127
omd ASTM C 128 of any ppgregaie m the mixture excesds 1. 25%. The mnnxtwre shall
be compacted ot 140 +-3C (285 +/-57F ).
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Test requeremenis and crilena tor the paving mixes under the=e speaifications shall
be ns folkews:

Marshnll Smbalii- | 5060 Ths. (5672 B Min {Types 101, 2-00, 3=01. and 4-010 ),
FROD T {2000 W CTypes 500 & 600

Ho. of compaction hlows 5t (dor Types [-01, 2«00, 301, and 4-011],
75 [for Types 501 & G4 )

Flow: CL0E-0. 16 mches (2=4 mm)max { Tvpas 1= —d-017%
Ad mches (3.5 prm ) mas { Tvpes 5=00 8 6=01})

Air Voids {Laboraiory Specimen | Poroent
Hose 15
Surlace 3-5

Wouds lled woith asphali:
percent {VEAD Types 5-00 & 601 6i5-T5 Percent

YWouds in Minernl Aggregnie (WVhIA)

i Mommal Mox S=o

ns dedined i ME-1) Fercant d mamn
I 127 (38 mam) R
1" 254 mm} 12
127019 pam 13
LU (125 mam 1d
AET(YS mam) 15

The VKA properies for paxes 101 Z-01 500, & 4-01 shall be memsured in
acoordanee wath the procedure desonbed berern and reponed on the malenal data
forms; hoavever, thero 15 5o iEimem crrlena controllime WhiA nssocested with these
materal gradabiors.

The YA for Klis Types 501 & G010 shall be the mimmem valee allowed. For these
mixes. 1o asphall comont dhouald be just o the ledt side of the Toay point an the VA

va. Asphalt Percent curve, not 80 the “wet” or nght {mereasing ) side of the carve.
The VYELA requiremsants shown represent yolues that may be higher than those

obtzmned in the KC Betropalitan area using locally available matenials. The minimem
values are values recommended by the Asphalt Institeie m 3M5-2 6 Edrbon for bagh

2238



E.

i

k.

guality agphaltic concretes, but may requare the usa of nor-local npgregates. VRA
values shown are for 4% mr vonds amd should be used Lor the design of comventional
rosdway ppvemests. During prodschion, the vosds cen be expected o vary plus or
minus 1% of thas deszn valwe of 4%, Under these conditions, the naimimum
allonwable VMA values should be calculated by mterpolation of e chart in MS-2, 6
Edrtion. For mix types 100, 2-01_ 301, and 4-01, 3% mr vouds may be used tor
desizne and production meay be allowed o vory plos or nmmuos 1% of the design valee.

The mbte of minus 20075 wm ) material fo % Eflective asphalt cement (Fegr) based on
the weaght of the nggregaie shall be between 06-1 2 for Types 5-01 and 4-01 .

The Blend of RAF and’or RAR and virgin sggregates or non recyeled asphalts shall
ba checked tor remstimee o stnpping using AASHTO T 2823 to determene of on amh-
strppng agent s noeded for the same asphalt chosen tor the project. The index of
retaaned strength shall exceed T5% for Types 1-01 — 4-01_and 80%% for types 5-01
apxd G-01.

Sampling aml Testing of the Maxture: Mixes shall be sampled 1n accordance wath
AETHR 979 nnd tested 1m accordnnoe wiath AASHTO T 245, The mixtures pall be
tested bor hinder contemt m accordance wath AS TR D 2172 oo 1 6307, The recovered

ngzregate will be seved 1n sccordance with ASTH [ 5444

Alixture Temperature Requirenvents The tempermbure of the completed mix at the
plamt anc ot the pover shall be set by the Contmctor who shiall consider hauling ond
placing condibions, asphalt specilicotions as set borth in secbon 22052, and weather
hmitatvons ==t forth in sechon 2205 8 (B). The temperature of Types 501 and 6-(4]
sholl mot excesd 3157 FE57° C) at the pont of discharee from the asphalt plamt
when usmg PG 64-22 agphalbe ail.

When the mux 1% produced in a batch-type plant, the nggregate shall be weighed
nccarately 1m the designsted proportions g provide the specified balch weight. The
temperatare of the aggreeate &t the e of miodocton it the miser shall be
detenmmed by the contmctor, wath o wlermnece of + or = 25° FO6°C) In no cnse,
bowever, shall the lempemiure of the mxture exceed the macimuem lempersture

recomenended by the monutnctarer or supplier of the ngpholtic cement | gememd|y
A50° F {17 C})

Comtrol of Mixing Time: The contrnctor shall control mosng ttme to produce
aspialic comcrete that i5 mniormdy and thorosghly coated with asphaltic coment.

Preparation of Asphalt Cement: The nsphalt shall be heated so that it con be
distnbuted wniformly throughost the mes. For moang applcations, the speafied
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temperabare generally will be wach that the asphall viscosity 15 wathin the range of

I 50190 ganbistobes amd shall not exceed 350° F (1777 O The matennol shall he
sufficaently Husd 1o produce o complete conting on every partscle of ageregate within
the specilied mixing fime.

The comtmetor shall mamtme calibrled tempembure momtonng equpment o the
pavnt of dhischarge from the nsphalt plamt and at the ssplalt mnk, amd shall sopply
temperatare records npon reguest.

[. Preparation ond Handling of Aggregate: Coarse amd fine nggregate shall be stored
at thve plant in such a manmer that the sepamte sees will pot become mermexed. Cold
nggregotes shall be carcfully ted to the plamt in such proporsons that sampluses and
shorages in the bins will not conse breaks 1n the contimuons opemiion. When leading
agzregate inte stockpules, and mito cars, barges, and tracks, the matenal shall be
ploced in such n manmer & o prevent segregabion of aggregate sizes. Siockpales shall
ba benilt in mmifonmm lavers not exceeding 5 foet (1,52 m)in depth.

1. Samples of conrs: amd time nggregate shall be subeitted o the Ergineer bor
testng upon reqquest. The combractor shall be respomsable tor the preparstion
and kandlieg of aggregates to insure that the cold-teed gmdations Esll withan
the mix design hmits. Cold-teed gmdahon fests shall be nken ns requested
by the Engrneer.

It

IMryving: The nggreente shall be thoroaghly dned and heated to provide o
paving mix temperature within o tolemnce of + or — 25°F. (4" CL of that
specified by the approved mox design. The measture content of the heated and
dred ageregnte shall not exceed 0.5%. The quartity ol matenal fed through

the dryer shall im all cases, bo held to an amomnt whach cam be thoroughly
dried and bestod

I Inspection and Control of Asphalt Mixing Plant:
. Tests: Dunng prodection the plant shall have the tollovwang tests performed
by an approved lnboratony: AC conlent, extrocied grndation, BMarshall

denaty, stabdity, voads, vma. vin apd mnx theoretical density. Laborstones
shall be appronved il they are:

i, Acoredided m eccordance wath ASTR DAGES, asd'or

b, Approved for Saperpave asphalt testmg by the State Highway
Department i the siate where the plant 15 locoted.
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1. The imdividunl performing the fest must carry o state cerbilicoiion for
Supzrpave bosling.

2} The laboratory must have am aneunl certilication by am independent
tesiing agency of all testing equipment used for Supamqmve mix
designs and mus also have the Morshall hammer woight and haight
of drop ceriilied by that smime spency.

Availability of eest reports: The resulis of the Ixlest current test report shall
b furneslhved o the Engineer apon requestAll test reports shall be bept &t the
plant, and shall ke made svmlbable opon reques. 18 the mix is found o ke
caitside of bolerance, or outside the specification hmits os specilied in Bechon
2053, vorrection shall bo made. Test reports shall be furmashed on the
fodlowimg “Asphall Congrete Test™ forme

Freguency of testing: For mixes 101 throwgh £-01. tho tesis lested m
paregraph | shall ke perbonmed every 3000 wns (2700 metne tons) ol asphalt
production excopt dunng imitinl startup, or whepever e production asphali
Inils one ol the following condittors ot whach time they will be tesied overy
I0HID tons {900 metne wons) until foar comsecutive foss show compliance
with the spocifications

o, Prodwetion vowd content measured af the plant dishorge 1= 1% below
lnboratory s design vond content, or mare than 5% tolal vond comtent.

b Extracied gradoson ol the producbon asphalt gxceeds e peamissble
gradnbion varstion for the mix tvpe beang produced.

c.  Ausphali cement exceeds the comient vanation lor the nex tvpe being
produced

Freguency of testing: For mixes 5200 and 6-01, the tests listed in porasmph
I shall be performed oroe per day of production, or every [ boes {500
mizing tons L whichever 15 less fregoent except duanng imitial stlariong; or
whenever the production Exils cne of the following conditions at which tme
they will be tested every 300 fons (450 meine lonsh or bwice per day of
prodection. winchever 15 less frequent unhil 4 conseculrve bests showy
compliance with be specilicabons

0. Proedwction vord conlent measured at the plant discharge 15 less than 3%
ar meore than 5%

22-4|



ASPHALTE” COMUEETI

=51

- d
1zl

ol Ml Dot

eserring

..I I|.|| F I'. - i

=]

Hizt ki

Tenh

Higzphici

Aemeapaie 1vpe

Agarepsie | yvpa

M Sas Hei Smzk Hed- b= Hagle ol lab- Jeb-filix Fommain S R P 3
S Bl Fomrrada I'olerarce LEES
i 7))
1Wm {H47}
12 5 112
W e i AR
L. M mrn b A
il 1T T R ]
1. EEmrm e BB " ooyt
401 o { P 30 Heams gy
IR R ] *F el rrax Same
1340 o B 1 R el
5w e 0 1o
Ea Al TRl Livk [4-A5 50 L Harnt Seeng ™= Sk
msinoed Hoeooeage g, 113 L
T =~

AL L CELS ST B TR AL

EFEARCE CEITEELL}

‘moguchion Blosm Gorvemge of & spesamana

archa o {2 [ AL

Y 1vpm =)

Samph™ Spebrirone

dubnlery fam ki kn A I 1245
levwe, 1010ES = fmren o 1 AL LT 17243
R 2.8

ol mn

WEMA
krm by, pot b oem A [l L 2725
imde (-7 i Dve AR 0 T EH Srsdes
Ve T hesretioe Speahic Cimsa by ciremn aSTsE L1 3M1

fike Sy Cr. U dobd Jug dlsh

A TREL 12T & NIK

L T TS

LR D BTy SSAL L i
| etszraior e ahead | oo boern b= A

i THE 24
SRR

I' Al

FANTL

1211



b Extracied grdation of the producton asphalt exceeds the permissible
gradaion vamation for the max type beang produced.

c. Prodection vma measured at the plant dischargo 15 below the design
THENEMAI YT,

d Prodschon via measured at the plasd discharge 15 outside the allownble
mnge.

Redesign of Asphalt mives: 1§ four comsecmtive tesis perfommed &= descnbed
m paragraph 3 or 4 above show noscomphinnce with the speaifications as
enumorated m the subporagraphs of pamgraph 3 or 4 pbove, producbon of
that type ol asplalt will immedintely cense, and may mot be resumed unbl a
mew mux design ks submitted and spproved, or the plant can demenstmie o
the engimeer an ahality o meet specifications. Resampiron of nsphali
production alier o mix redesign or fnlare of foar comsecutive lests o meet
speciisatioms will be treabed ns a imial srtup tor feshmg, panposes.
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M54 Asphalt Mixing Flat: Flants wsed by the Contractor for preparation of the
nsphalt pavine mix shall confonm to the Ballowing requirements

A Field Testing Laboratory: The Contrmector shall provade a laborsiony banbding or
rownm b the plant sike, for the exclasive use of the Engineer for performing tests.,
kooping records, and makang reports at such imes ns the Engineer 55 partormmmg
those achoms.

The Comtractor shall also famish necessary lnbomtory sieves and a powersd shaker
device for seve ambysis scales, eximctor and supplementany equpmest to moke
nggreente seve analyss asphalbic concrole pavimg mixture nnalby=s and paving
mixture density losds

K. The asphalt producer shall establesh a gquality contmal plan and shall maingan recarnds
The gualsty comtred plan reguired by the state gy agency 15 a suggested
stamlard.

2X55 Tramsportation of Mix: The max shall be transported to the job site 10 vehscles
with rght metnl bottoms, clenn of all foreign motennl whech may attect the max. IF o
relense agent 15 used, it muast comply with State and Federnl environmental regulations.
The dispatching of the velicles shall be 5o schedoled that oll motenals delivered may be
placed m daylight mnless the Engineer approves ariaficaal hght. Delvery of the matersl o
the paver shall be ot & unaform rate amd 10 an mmoant within the capacity of the paving
and compacting equipment.

Haml trucks shall be prosyded with covers of sufficaont sie and weight to compleiely
pover the ruck bed o protect the load and o prevent cooling of the upper sartace. Faslure
o have the lond completely coversd shall be sallinient cause for repection ol the entire
lomd. The load shall reman coversd untl the truck 15 next m bine to be unloaded. In mo
case shall n lond reman wncovered for mome than [0 numutes. betore darting o use the
lomd. I 1or any reasom there 15 o delay i completely u=ng a losd, the remmning pant of
the |lomd shall be recovered until 1t can be used. 1t dhall be the resporsthihty of the
Comtractor 1o intorm all truck drvers of these provisions belore starang worke

M54 Scales and Weighing of Viehicles: The veheole's tare and gross weaght shall be
established by nctunlly weghome the vehicke on o cerirhied scale. The tare weight wall be

establixhed ot least twice each day. The vehacle, when establishang tare. shall be clean.
bed empty. fwel @nks Oiled and skall hove oll side and boack boards in ploce.

A Measurement by weight: Measurement wall be mode by weghing cach track bond
on scales conforming o the requarements of 2Z205.6 B “Velacle Scales.”
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YVchicle Scalex: Vehicle scales shall be approved by the engimeer and shall combomnm
to the regquirements specibed herein. The specificabions, iolorances. and othear
techmical regquirements for weighing and measunng deveces a5 recommended by tha
Mational Conference on Weaights and Measares nnd published m the Mational
Insabate of Smdards and Techrology Handbook 44, Speciicabons, Tolemmces, and
Criber Techmeal Requirements tor Werghang and Measunmg Devices, and
supplements thereto or revisioms themeol, shall apply o all vehicles soales nsed.

Scale scceptance shall be based on one of the following:

I. A vald cerfification or seal of approval by the Divesion of Werghts and
Mensares from the sinbe.

i

A certification ol calibeatson from o commercial scale servece compamy
showang that the scale meets the reguirements of these speaticatioms. The
contmetor shall furnash the corbificaton of colibrubion o the Engeneer.

Scale Calibration: Scales sholl have been calibrated withan the mee month penod
prior i any matenal being delivered, or at any time the Engineer has cousa Lo

gueshon the accuracy of the scale. Scales shall nveet the reguirements of Acourmocy
Class [ L gz defined mn HandbBook 44 ok )

Venficabon of a vehacle scale may be reqmred by weighine a houling unit on another
recendly calibrated and certified scale.

IF equipnsent 1o be weighed ts of such length that all axles consol be weghed
simultnmeausly, o bevel paved sarface shall be provided permitaing these axles not on
the scale platform o be supported by the paved surfnoe. The approach shall be at
least as wade as the plotdorm amd of sutticient kength 1o msure the lovel pesisoning of
wvighicles dunng weight determinatiors. The weaghing shall be performed with all
brakes relessed. It squapment to be weighed 15 squpped with on mr bag suspension
unet om amy axde. the eguipment includheg semi-traiders or pap tralers shall e
waighed on vahede scabes of suthicient aze o weagh all axles of the combinabon
simulntmeous]y.

Al post mowmed 1m obinimeg o certificaBon of calibration or venhicnivon shall be
borme by the contracior.

22-15



ZHIAT Heguirements for Asphalt Paving Equipment: Al ngpholt peving eguiprent
used by the Conpractor shall eeet the reguirements ol s secbon ond shall be moininined
in noceplable mechamenl condibon. Equapement shall ke serviced ond lubncated away
fromm the peving site. LTmits that dogp fuel, ml. grease or other fluds shall be remoyed from
the progect until sech beakape &5 cornected.

A Pavers and Laydown Machines: Mechanical seli-povwenzd pavers shall be capable
of spreachse the mix within the specilied tolorances. trwe 1o the lme, grade and crown
rndicaled on ke plans.

Favers shall be equipped wath quick and efficaent steenng desvices and shall be
capable ol tmyeling both forward and i reverse. They shall be equipped walk
Boppers and disinbuting screws that place the mix evenly in froat of b wd) ustable
scregdds. They shall be equipped with ather a vibrubng screed or o tamping bar
mmedintely preceding a stbic soreed.

There shall be sufficeent awaliory oftashments for the pavieg mochime so that 1f may
bo pperated to lay the pecessary width as determined m the figld by the engimeer.
Wibratimg soreed or funap bars shall be provaded for the full width of all paving
opembons.

The soreed shall include a snke-oll device which 1s eltective on maxes al workahle
temperabares without beanmg, shoving or gougiog them, and which prodisces o
fimshed surface of an even omd undomm exture. The soreed shall be adjastable as o
the beight amd crovn and shall be pqupped wiath o contmolbed beatine device for use
when required. However, for srreenlar width paving, hydraulic extensons withoal
tamgueg bars or & vibming screed may be aued osly alosg the carb or outer sdae of
pavemenl.

1. Automatic Screed Controls The paver shall be eguipped wath amd wse an
npproved system capable of astomatically controlhee the elevalion and
transverse slope of tho paver soreed unless otherase directed by the
Engrneer. An erected stnmeline, moveling stnneline or odher npproved device
operatmg on the rondbed bemg paved or the surdace of the previowsly placed
lane shall be used 1o establish the grode referunce. The grade reference
device sholl opemte on etther or botly sdes of the paver as reguired ond shall
b capubla of moimnining the desred transverse slope regordbess of changes

m the soreed alevation.
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The travelmg stmnghne shall be constructed 1n such @ mammer that it does ot
wvibmie or comse the sensor to make ermoreous resdings duning the lavdoown
operaion. The length of the beam to be wsed shall be approved by the
Engineer and shall be between 20 foet nnd 40 deet (6.1 and 122 m}.

The use of the sutomatic screed conbrol devices on aspholt pavers wall not be
reganred tor pavime small simegular sress, emtrunces, approaches, or side strost
comnecons

Automatic screed contmol devices wall be required tor molcknse the point with
all previously lmd strips, excepl for those areas noted above.

B, Rollers: Compactiom egupment shall consst of vibratory steol wheel. static steel
wheel and preamatic-tired mollers unless otherwase dinected by the engimeer. They
shall ba self-propelled and equipped wath such comirols that staring. stopping and
reversing directson can be accomplished without dhsplacing the hot asphaltic concrebe
pavemenL

Kollers daall be equpped with adjustable scrapers io keep the wheel surinces clean
amd with efficrent means of keeping them wet 1o provest mixes irom stickimg. The
roller surfaces shall have mo flst areas. opemnes or projections that will mar the
surinco of the pavement.

Stecl-Wheeled Raollers: Steel-Wheeled REollers shall be vibmiory fwo-uxle
tndem rollers. These mllers shall develop contnct pressure of 250 to 35
poumds per mch of wadth (43 to G2.5 kg per cm of wiedth ) {vibmtory mode | or
F50 i 180 poussds per inch of wadth { 26.8 1o 32 kg per cm of width) (satic)
Eollers shall be in good working condison.

Prneumatic-Tired Rollers Fleasvy pnoemabe-trred rmodlers shaldl be self-
propelled and shall conmst of two axles om which ore moumted an oxdd
sumber of peeumatic ired whesls. The roller shall have at beast nine
pnourmptbic-tired wheels moumted 1m sach o mmneer that the rear group of
wheels wall not fodlow m the tracks of the forwarnd group, but shall b spaced
o gave esentially umiorm covernge with ench pas. Axles shall be mounted
m a regid frmme prowided wath a boadang platform or body ssiable for ballast
londing. Tires shall be smoothe 1mlated o %0 pos (620 kPa). Cosstructon of
the rodler shall be sach thal each wheel 15 loaded f0 a manamum of 2, 30
poumds {1043 kg §
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3. Tremnch Bollers: Trench mollers shall have an amahiary wheel that openites
vaitside the area to be compacied af such o distonee oo the pavement edge
as to canse no domasge thereto. [t shall be mounted npon an axle that =
ndjustuble in beaghit. The amahary wiheel shall be kopt 1m0 sd) ustnvent 5ot
the compresson wheels will develop a smooth. compacted surtace tnes 1o
cronvn amd grade.

The contact pressure of the compression wheels shall be from 250 10 350
poumds per mch of wadeh (45 to 625 kg percm of width )

4. Inhieu of the above requarements perainmg 1o non-vibralory compaction
eguipment. consideration will be green to use other tvpes of equpment that
are capable of producmg equivalent results consistent with the requirements
of the specilicalons.

Pressure Distribwtor: The pressure distnbantor shall meet the roquirements ol
Sechon 2204.5 entrtled " Pressare Dhstnbatos.”

Hamad Tools: The Contractor shall provade sufficeent ludes, rakes, shovels, tampmg
tools and other squpment as required o prodoce results consistent with the

spectications.

M58 Construction Requirements:

A

Preparation of the Area to be Paved: The area o be paved shall be true to hme and
grade, apd shall bave a properly prepared surkace pnor o the start of the paving
opembons 1 shall be tree from all loose or toreign matenal.

Where n base 15 rough or uneven, o beveling course <hall be placed and properly
compacted betore the plocime of subsequest courses.

When levehimg course 15 not requined. all depressians and other irregularsties shall be
paiched or correcied. and the work approved by the Engincer before the paving
operabin begins.

The nren o be paved shall be prmsed or tncked emiiormly m accordance wath the
provigons ol Section 2204 enhifled "Pnme and Tack Coat”.

The surfnces of curbs, gutiors. verbcal faces of masting pevements ond oll stroctures
in actunl contact wath nsphalt mixes sholl be painted with a thane complete coating of
psphalic matenal to provide o closely bonded. watertight jomt.
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C.

Wenther Limitations: When the moistane of the nggregate in the stockpale or from
the dryer interieres with the guality of mex producion or with sonoal plomt
opembons, or when pools of waser are observed on the surface &0 be paved, the
mixing ol placing af hot-mix asphalt will mot be pemmitted soibout the permisson
of the Emgineer.

Haot Mg aspholt pasvang shall nod be maxed or placed when the ambient wr or base
temperaiore 15 below 4907 F {4 4% C), or wien there 15 Erost en the subgrade or any
olfver fime when weather condihons are ussuninble for the type of motenal being
ploced without expressed approval of the Engineer.

Asphalt muix lavdown temperntares amd rolling tmes shall condorm o the bollowing
tablec

hlimimumn Loydonm Tem perature

Base Temp. 1-1/T" " 3 unal Gireater
A" F (L 4=109 0y 5007 F (14850 ) ek L S E D 279 F I3 )
i=frlr® P {1016y 2085 F (148" O 280° F{13E" ) 2MEF (LEE
G- P {1d&Xi®C) 298% F (1407 ) 2THF (134 2y ol el
T80 F {2027 MiFFrizerCy WP FEEC W& EErCy
S0 F 275290 AP F 1220y & FErCy 200 F (1 Z2¥ )
W+ F 32 O 03° F (12 ) 200 F{12% A8 F (12 )
:I-h:ull.rtg T 12 imissanes 1% iniianes 13 mmanes

Eegardless ol the tenspembare, final neceptance of the asphalt mat shall be based on
densaty determuined in sccordnmce with sechion 2205 8 (B Rollimeg times shown are
mnamum bmes dunng whach tareet density must be ncheved.

Spreading and Finishing: The spreadig and fineshing of each course shall be fo the
theckness amd width indicated on the plans or Specaal Provisions. The tnckeess of
individual layers shall mot exceed the following bor the respective type ol naxture.
The suggestad mimemum it thickness shall be three tnses the sominal mosanum
size ol the max. Momanal maamum s defined as the Grst sieve size larger than the
sicve whach mekaans ot least 105 ol the aggregate by weaghi.

Asphalt Type Max. Compacted Lift Thickness
Type 1-01 6" (150 mm}}
Typa 2-01 4" { 1Ok mm))
Type 3-01 I (T6 num)
Type =001 2" (50 nam
Type 501 SANREEER
Typa 4=01 ¥ (75 mm)
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Spreachng amd fimshimg shall be conductad m the ollowimg mammer:

hechanical Favers The base and surfoce courses shall be spresd and
struck-ofl with o1 mechanical paving mochane meehing the requrements of
Secton 2200574 entitbed "Pavers omd Laydorwn Machines." The paving
machme shall be opemted @ that the matenal does ni sccumolate amd
reman along the sides ot the receaving hopper. The wings of the spreader
bopper shall not be empteed [ flipped | between truck loads.

n.  Egmpment which leaves tracks or indemled areas winch cannot be
carmecied in normal opembion, or wisch produces other permanem
blemishes or fals o prodduce a sasdoctony surinee, shall not b used.
The sereed auger shall be operated approcimately 2 full and the hopper
comveyor shall not be allowed g0 man out of materal dunng the paving
O pernion.

b Longrhedimal points nnd edges shall be construcied o true hines. Lines for
the paver to fodlow i placmg individual lanes wall be estabhshed pamliel
it the cemterline of the proposed msdvway. The paver shall be postoned;
amd operted to follow closely the estabhished line.

¢, Sutheient trucks shall ke wsmed 1o comtinuonsly supply asphalt to the
paver. Delays m the paving operateon shall be kept t 2 mmmaina.

d. The Contmeior sholl make every effort 1o mimmize the number of posses
heavy equapenont makes over uncompleted rmadway sechons.

e, When using pavers i echelon the second paver shall follow the edee of
the matenal placed by the lars paver. The length of each lovdown pass
shall be limatecl, depending on weather comdrivons, to assure a hot joint
amd obtmn proper compaction.

f.  Asxsoonas the first boad ol matenal has been spread, the texture of the
unmlbed surtasce shall be checked o dedermane its vmicrmrty. Segre-
gatiom of matemals shall not be permatted. 1§ segregation ooours, e
spreading operation shall be immediately saspended umhl the couse 15
determined amd comected.

g Trmsverse jomnts in suceeading conrses shall be oblset at least 2 feel (0.6
m . Longrbadinal Joents shall be oflset ot least & mmohes {150 mm). The
longrucinal pounts shall be kxnd om so that the surdace point 15 under the

lane markings where possihle.
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B Ay imregulanties in aligmment lett by the paver shall be corrected by
tnmming directly behind the mackipe. Destortvon of the pavement duning

thas opermbion shall be avoided.

i Fdges ngmanst which additional povensent 15 0 be placed shall be placed
ana 307 (2:1) beved, or ns specified by the engineer. Any imegulombes in
the surdnce of the pavement course shall be comedied directly behind the
paver. Excess malenal formmg high spots shall be mmoved by o showvel
or lute. Indenied sreas <hall be filled waih hot mix and smoothed
Brosdenstine of matenal shall nod be permatied.

Hand Spreading: In small arens where the use of mechanecal fimshmg
egunpment 15 nof practcal, the mes may be spread and himeshed by hand . The
matereal sholl be distnbuted anitormly 1o avesd segregation of the conrse and
fine npgregate. Brosdensting of matenial shall noé be permatied. Dunng the
spresdimg operation, ol maotenal shall be thorowghly amd andormly
distnbuted by lules or mkes. Muotenal that hos formsed mio lomps and does
et break dovwn readily shall be removed. Fodlowomg placing and before
rodling, the surlace shall be checked with templates and strasgbtedges amd all
mregulanites commectad.

I3 Coammapaction

General: A manamum of three mllers shall be used lor compacting mexes
wnless otherwise approved by the engmeer. These rollers shall meest the

requorements of Section 2205.TH entitbed "Rollers” Addibomal rodlers shall
b used as necosany o provide specified povement densaty.

Immeadiately abler spreading. sach course ol the pavement mixhare shall be
compacied by rolhime. The mhal or "breakdown” rollmg shall be
accomplished with a steel-wheeled vabratory roller. The pnewmabic-tired
reller shall be used o knesd amd compact the pavement micure following
the imitinl rolling and preceding the final molling. Care shall be exercised in
the wse of the preamatic-tired raller o ensure that the pavement maxture s
sufficeently cooled to pvod "pcking wp™ of the mixtare on the tres of the
rodler. and also to ensure that the pnemmatic-bired mlling 15 completed bedrme
the mmxhare becomes too cool 1o alow setisEactory imsh medling. Final, or
finish molling, shall be done with o steel-wheeled ralker. The w2quence of
redling operations may be changed wath the approval of the engineer.

All rolhmz shall be longrhadinal. startieg near the edee ol the pavement.
Alermate tnps of the moller skadl be of shghtly different lengths. The mrbal
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redling shwdl dnke ploce ns closely beband the laydesyn mochane as the
temperature arsd comdion of the mat will alloes

The msaticn of e roller shall be slow enough ot &l imes o ayvead
displacensent of the bot maxture. The mral compaction mll skall be
accomplished with the roller drve wheel Feading the ller wheel. Ay
displacensent occurnng as o result of reversing the dinecbion of the raller, or
trom ney oifser canse, skadl be comected 1mmedestely by ibe use of mkes and
frosh mixture when required. To prevent adhesion of the mixtare o the
rodler. the wheels shall be kept properly noisbemed. but excess water wall niot
bz permuiod.

The surbsce of the mixture abier compacticn shall be snsocth sand true 1o
eetublished secton and grsde. Anv sarlace which s segrepited, or 15 1@ any
way defective, shall be remsoved ond replaced wath fresh hod na<iane a1 the
Contrnctors expense, and shall be immoediately compacied 1o conform with
the sumoundmg are

Ralling Frocedure:

0. Thin Layers (Liftsy: When placing a then hit {less thor 2 0. 30 mm)
compacted thickness ) in single-lope widih or fall width, the mixture
should be rolled in the following sequence:

). Tramsverse joint.
2} Dhatade edge.
i) Breakdown rolling. begmeang om the low side.

4 Intermedute ralline: sume procedure ns Slep 3

51 Fimsh rodling.

B When pavang o thim lifl in echelon, or when obuting o previously ploced

lane ar eiher lateral resizmni. the mesture sheald ke mlled im the
lollowing sequence:

1} Tmmsverse joimd.

2} Lomgatudimal joint.
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) Oualsmde edge.

4} Breakdown rolling. begmming om the low side

51 Intermedinte ralling: snme procedure as Step 4.

G} Fimish molling.

Thick Layers {Liftxik ‘When placime a theck hit {2 . |3 mm] or more

compacted thickness ) im smgle-lame widih or foll width, the mixbore
shoubd be rofled in the lollowang sequence:

1) Trumsverse jmpd.

2} Breakdowm rolling. begmming 12 to 15 in. 300 4o 380 mm ) imenor o
the lower nsupported edge. The retam pass shall be made with the
edge of the roller 3 mches (76 mm ) extenar o the ensappored edge
o the puvensent.

3} Breakdown rolling of oatsade edge. Repeat the process descnbed 1
Step 2 above on the other longatudinal edge.

4} Intermedinte rolhng, beginmumg on the low ade.

5} Fimsh rolling.

When paving n thick litt in echelon, or when abatang o previoosly placed
lnne or other laierl restmint. the misdure shoald ke molled in the
tollowang sequence:

1} Trmsverse jommt.

2} Longatodimal joant.

) Breakdown miling. begmming ot the longriwdinal goml.

4} Intermedinte malling, begimnimg on the low ade.

5} Fimsh rolling.
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g. When paving in echebon, 2-3 inches | 5.08-7.62 cm } of the first mat shall
be ledt vnrolled. snd rolked when the joant between the lanes 15 rolled and
after the 2! mat is placed. Edzes shall not be exposed more than filkeen
minmies without being malled. Particudar altenbon shall be given o the
constraction ol ransverse and longnwsdinal jomnis m ol courses.

i Imlavimg n surfnce mx ndpacent to ey finished area, 1t shaoll be ploced
sulticiontly hegh = that, whon compacied, the hmshed sarface wall be
true and undonm. Where the grade 1s shight a level will be used o insurs
drmmnge o the desired outlet.

F. Tramsverse joints: When the transverse point 15 next o an adjmnang lame. the
first poss shall be mode with o sintic siecl-wheeled roller moving along the
longitudhina jrint for a bew feet. The surface will then be checked with n
stroig htedge amd comrectioms shall be made of necessary. The poent then shall
be rolled transversely, with & 1m0 150 mm of the drum width on the newly
laad motennl. Thas opemon shall be repeated with successive passes. cach
covering on additsonal & o ¥ m.( 150 te 200 mm) of the mew mat, umhl the
entire width of o dnve mall 15 on the new mxture. Dhunmg tmnsverse molling,
wooden boards of the proper thackress should be placed at the edege of the
pavement o give the roller n surtsce o dove on once 11 pasaes the edge of
fle Mat. i boards ore mot used, transverse rmdling must slop 6 1o 8 m. (150 1o
2 mum } shont of the omtade edee o prevent domaging 1L and the edge muast
b compacted later dunng longstodmal rolling. Transversa: poents shall be
caretully constnacied amd thoronghly compacied o provade a smooth nding
surtace. [t the joimt has been disiorted, it shall be tnmmed 1o a lme. The jomt
fnce shall be tacked betore the fresh matenal is placed aganst it

4. Lomgitadinal jeimts: [ongitodimal joants shall be rolled direcctly belind the
paving operntion. The edge o be poined shall be mck coated. The paver
screed shall be ot to overlap the birst mat by 1.2 mches {2550 mm . The
elevatson of the screed above the surtace of the first mat should be equaal o
the amoumnt of rodl-down expected danmg compacion of the new mat. For
largs npgresate mixes, the coarse azoregate i the matenol overloppng the
cold yomt showld be caretully removed ned wasted, bemvime only the finer
partvon of the mixbure to be pressed into the compactod kane ot the fime the
Joumt is ralbed. For nmxes wath smaller coarse agpregate, such as surinoe
conrses, the overlapmeg mntenal shoald be pushed with o lute ipde 2 hamp
over the joimt aren prior fo compacteon.



5. Edges: The edzes ol the ppvement shall be rolled comcurmestly wath or
rmmedantely after rolling the longitudieal joint. In rolling pavement edzes.
rodler wheels shall extend 2-34 mches {30-100 mm) bevond the ppvement
edge provided the loeml displacement s not axcessive.

4. Breakdown Raelling Bresbdowm rolling shall rmmedintely follow the olling
ol the lomginadinal joint and edges. Bollers shall be opersted as close o the
paver ns necessary o obinin adeguale density withow cousing andue
displacervent. The breakdown mller shall be operated wath the dnve wheel
mearest the kaydoown mackhne. Excapbons may be made by the Engineer
when working on sleep slopes or super-elevated curves.

7. Intermediate Rolling: Poeumatic-ared mollers os specified in Section
205.TH entitbed "Rollers" shall be used tor mtermodante molling. The
mtemmedante olling shall tollow the breakdown molling as closely as posible
and while the poving nox 1s sl ol a empemture that wall result m mmomam
den@ty from this operation. Pneumabic-frred rofling shall be contmuous abber
the imtial rolling uniéil nll of the mix ploced has been compacied 1o the
required density. Turmng of preamatic-tired mollers om the bot pavimg max
which causes displocensent shall not be pennitied.

B. Fimizsh Rolling The binedy mollimg shall be socomplished while the maotenal 15
still warm encugh for the removal ot rofler marks. All rolbar marks shall be
remaved by the fimsh molling operation. All redling opembions shall be
condadied in dose sguence.

9. In places insocessible tor the operation of stomdard rollers & specified,
compaction shall be performed by trench rollers or others meeting tho
reguirements of Section 2205 7TH entitled "Follers™ The trench rolber shall be
opermed until the et s thoroughly compacted. Hoed mmpang, monual or
mechamcal, may be used im sach nrens, 1f such opemboas will give the
required density.

ensity and Surfoce Requirements: The completed aspbalt conerete poving shall
have o densty equad 0 or greater than 95% for Type 1=00 and 501 Asphalt
Concrete Bose and 96%0 bor Types 2-01, 301, 4-01, 501 and =01 Asphalt Comcrete
Surlace. Density s based on lobomtory specinsens prepared as speaified m Secton
220538 entitled "Mix Design Critenn® and made from plant max condisrmansg to the
job max lomeula. Dessity testing shall comform to ASTM 1 2950 or ASTM I 2726
or [} 11588,
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2MI5H s LA L

I cores ore wsed o determine dessity, one or mone lests (one best equals thres cores)
will be nken For each tomnage 1ot and averaged o determane acceptance. Two cores
will be tnken from the lane beng paved, amd ome cone cemlered on the lomgitudinal
Joimt with the adjoanang lame. The Engimeer will mark the locations of all cores.

The compaciod surlnce shall be O=1'4 m. (=% mmj nbove the edee of curl All
unsatiskaciony work shall be repasred. replaced or corrected. The surfnce of the final
course shall be of a uniborm texture and condorm o line and grde shown oa the
plams.

The field contral density will be based oo the dessity of plant produced max
compacted 11 a laborstony in sccerdance with Section 22053 (C).

22059 Method of Measurenvent: Asphaliic comcnete base. asphaltic comoruie surfnee,
or asphialbe cononele base and sarlace moy be mcluded in the proposal as sepambe ikems,
or a5 o single rlem, omd moy be measared by one of the Iolbowing:

A Per siqaare vard (square meter) or kenth part thereol for the specified depth.

B. Perton (metnc fom) or benth pard theroof,

C. i prvement smoothness = required o ihe proposal, pay adjestments will apply to the
traltic lane desagn drving widih only 10 sccondomce with Secbon 2211

2500 Basis of Payment: Asphaltic Concrete Surlace. Asphalive Conerete Base, or
Asplalie Concrete Base amd Surfice whether used for pavimg, patchimg, or leveling
pourses will he pasd for by ome of the Iollowimg:

M Comiract umi bed price.

B, Contract lumgp sum bad price.

. Testing descnbed in Secton 220535 pamgraph 115 subsdiary o the pnce hid for
aspialt unless otherwise provided tor in the contmot
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PART 1

1

1

SECTI ON 03311

CAST- I N- PLACE STRUCTURAL CONCRETE FOR Cl VI L WORKS

GENERAL

REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by
basi ¢ designhation only.

AC

AC

AC

AC

AC

AC

AC

AC

AC

ACl | NTERNATI ONAL (ACl)

117/ 117R

207

211.1

214

229

303R

305R

318/ 318R

318M 318RM

(1990; Errata) Standard Tol erances for
Concrete Construction and Materials

(1996) Mass Concrete

(1991) Standard Practice for Sel ecting
Proportions for Normal, Heavyweight,
and Mass Concrete

(1977; R 1997) Recommended Practice for
Eval uation of Strength Test Results of
Concrete

(1994) Controlled Low Strength
Materials (CLSM

(1991) Cuide to Cast-in-Place
Architectural Concrete Practice

(1999) Hot Weat her Concreting

(1992; Rev 1992; Errata) Building Code
Requi renments for Reinforced Concrete

(1995) Building Code Requirenments for
Structural Concrete and Conmentary
(Metric)

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 31/ C 31M

(2000) Making and Curing Concrete Test
Specinens in the Field
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

33

39/ C 39M

40

42/ C 42M

87

94/ C 94M

117

123

127

128

131

136

142

143/ C 143M

150

171

172

192/ C 192M

(1999 ael) Concrete Aggregates

(1999) Conpressive Strength of
Cylindrical Concrete Specinens

(1999) Organic Inpurities in Fine
Aggr egates for Concrete

(1999) Obtaining and Testing Drilled
Cores and Sawed Beans of Concrete

(1983; R 1995el1) Effect of Organic
Impurities in Fine Aggregate on
Strength of Mortar

(2000) Ready-M xed Concrete

(1995) Materials Finer Than 75
m cronmeter (No. 200) Sieve in M neral
Aggr egat es by Washi ng

(1998) Lightweight Particles in
Aggr egat e

(1988; R 1993el) Specific Gavity and
Absor ption of Coarse Aggregate

(1997) Specific Gravity and Absorption
of Fi ne Aggregate

(1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and | npact in the Los Angel es Machi ne

(1996a) Sieve Analysis of Fine and
Coar se Aggregates

(1978; R 1997) Cay Lunps and Friable
Particles in Aggregates

(2000) Slunp of Hydraulic Cenent
Concrete

(1999a) Portl and Cenent

(1997a) Sheet Materials for Curing
Concrete

(1999) Sanpling Freshly M xed Concrete

(2000) Making and Curing Concrete Test
Speci nens in the Laboratory
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

231

260

295

309

441

494/ C 494M

535

566

595

597

618

666

803/ C 803M

805

881

989

(1997e1) Air Content of Freshly M xed
Concrete by the Pressure Method

(2000) Air-Entraining Adm xtures for
Concrete

(1998) Petrographic Examni nation of
Aggregates for Concrete

(1998a) Liquid Menbrane- Form ng
Conmpounds for Curing Concrete

(1997el) Effectiveness of M neral

Adm xtures or Ground Bl ast-Furnace Sl ag
in Preventing Excessive Expansion of
Concrete Due to the Alkali-Silica
Reacti on

(1999a) Chenical Adm xtures for
Concrete

(1996el) Resistance to Degradation of
Large- Si ze Coarse Aggregate by Abrasion
and I nmpact in the Los Angel es Machine

(1997) Total Evaporable Misture
Content of Aggregate by Drying

(2000a) Bl ended Hydraulic Cenents

(1983; R 1997) Pulse Vel ocity Through
Concrete

(2000) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzolan for Use as a M neral
Adm xture in Concrete

(1997) Resistance of Concrete to Rapid
Freezing and Thaw ng

(1997el) Penetration Resistance of
Har dened Concrete

(1997) Rebound Nunber of Hardened
Concrete

(1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1999) G ound Granul ated Bl ast - Fur nace
Slag for Use in Concrete and Mrtars
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ASTM C 1017/ C 1017M (1998) Chemical Adm xtures for Use in
Produci ng Fl owi ng Concrete

ASTM C 1059 (1999) Latex Agents for Bonding Fresh
to Hardened Concrete

ASTM C 1064/ C 1064M (1999) Tenperature of Freshly M xed
Portl and Cenent Concrete

ASTM C 1077 (1998) Laboratories Testing Concrete
and Concrete Aggregates for Use in
Construction and Criteria for
Laborat ory Eval uati on

ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM C 1260 (1994) Potential Alkali Reactivity of
Aggregates (Mortar-Bar Method)

ASTM D 75 (1987; R 1997) Sanpling Aggregates

ASTM E 1155 (1996) Determ ning Floor Flatness and

Level ness Using the F-Nunmber System

ASTM E 1155M (1996) Determ ning Floor Flatness and
Level ness Using the F-Nunber System
(Metric)

U S. ARMY CORPS OF ENG NEERS ( USACE)
COE CRD-C 94 (1995) Surface Retarders

COE CRD- C 100 (1975) Method of Sanpling Concrete
Aggregat e and Aggregate Sources, and
Sel ection of Material for Testing

CCE CRD-C 104 (1980) Method of Calculation of the
Fi neness Modul us of Aggregate

CCE CRD-C 114 (1997) Test Method for Soundness of
Aggregates by Freezing and Thaw ng of
Concrete Speci nens

CCE CRD-C 130 (1989) Scratch Hardness of Coarse
Aggregate Particles

COE CRD-C 143 (1962) Specifications for Meters for
Automatic Indication of Moisture in
Fi ne Aggregate

COE CRD-C 318 (1979) Cloth, Burlap, Jute (or Kenaf)
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1.

COE CRD- C 400 (1963) Requirements for Water for Use
in Mxing or Curing Concrete

COE CRD-C 521 (1981) Standard Test Method for
Frequency and Anmplitude of Vibrators
for Concrete

CONCRETE | NDUSTRY BOARD, | NC. OF KANSAS CI TY M D- WEST ( MCI B)

Bulletin No. 20 Air Entraining Admixtures
Section 4 Materias-Fine Aggregate
Section 5 Concrete Mix Design Tables,
Air Entrained Concrete
Section 8 Placing of Concrete
Section 9 Curing and Protection
Section 10 Cold Weather Concrete
Section 11 Hot Weather Concrete

M SSOURI HI GHWAY AND TRANSPORTATI ON COVM SSI ON. M SSOUR
STANDARD SPECI FI CATI ONS FOR HI GHWAY CONSTRUCTI ON, 1996 EDI TI ON

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNCLOGY ( NI ST)

NI ST HB 44 (1997) NI ST Handbook 44:
Speci fications, Tol erances, and O her
Techni cal Requirenents for Weighing and
Measuri ng Devices

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)

NRMCA CPMB 100 (1996) Concrete Plant Standards

.2 MEASUREMENT AND PAYMENT

No separate neasurenent or paynent will be rmade for work covered
under this Section and all costs shall be included in the contract
unit or lunp sumprice for the itemof work to which the materials and
work is incidental.

3 SUBM TTALS
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Item nunbers within submttal packages shall be clearly identified.
Information, including letters, test results, and certifications,
shall be presented with headings relevant to this project.

Governnent approval is required for all submittals with a "GA"
designation; submittals having an "FI O' designation are for
information only. The followi ng shall be submitted in accordance with
Section, SUBM TTAL PROCEDURES.

SD-08 Statenents
Concrete M xture Proportioning ; GA-GD .

Requi rements outlined in this paragraph shall be included in one
transmittal. Concrete m xture proportions shall be determ ned by the
Contractor, in accordance with the requirenents in paragraphs,

"MATERI ALS" and " CONCRETE M XTURE PROPORTI ONI NG " and subnitted for
review. The concrete mixture quantities of all ingredients per

cubi cyard and nom nal naxi num coarse aggregate size that will be used
in the manufacture of each quality of concrete shall be stated.
Statenents regardi ng cenmentious materials, aggregates, and chem cal
adm xtures shall address all requirements specified. Proportions
shall indicate the mass of cement, pozzol an and ground granul ated

bl ast -furnace (GGBF) slag, and water; the mass of fine and coarse
aggregates in a saturated surface-dry condition; and the quantities of
adm xtures. The subm ssion shall be acconpani ed by test reports from
a |laboratory conplying with ASTM C 1077 whi ch show t hat proportions
thus selected will produce concrete of the qualities indicated. No
substitution shall be nmade in the source or type of materials used in
the work without additional tests to show that the quality of the new
mat eri al s and concrete are satisfactory.

Non- Shri nk G out ; GA-GD .

M xture proportions with | aboratory report denonstrating conpliance
wi th specified requirenents.

FI owabl e Backfill; GA-GD.

M xture proportions with [ aboratory report denonstrating conpliance
with specified requirenments.

Batch Pl ant ; GA-GD .

The Contractor shall subnit batch plant data to the Contracting
O ficer for review for conformance with applicable specifications.

Concrete M xers ; GA-EC .Capacity ; GA-GD.

The Contractor shall submt concrete nixer data which includes the
make, type, and capacity of concrete m xers proposed for m xing
concrete in conformance with the paragraphs, "CAPACI TY" and " CONCRETE
M XERS. "
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Conveyi ng Equi pnent and Methods; FI O EC .

The conveyi ng equi pnent and nethods for transporting, handling, and
depositing the concrete shall be subnitted for review by the
Contracting Oficer for confornmance w th paragraphs, "CAPACI TY" and
" CONVEYI NG EQUI PMENT. "

Pl aci ng Equi prent and Met hods; FI O EC .

Al'l placing equi pnent and nethods shall be submitted for review by the
Contracting Oficer for confornance w th paragraph, "CAPACITY."

Testing Technicians ; FIOEC . Concrete Transportation Construction
I nspector (CTCl) ; FIOEC.

The Contractor shall submt statenents that the concrete testing
technicians and the concrete inspectors neet the requirenents of
par agr aph, "TESTS AND | NSPECTI ONS. "

Construction Joint Treatnent ; GA-EC .

The nmethod and equi pnent proposed for joint cleanup and waste di sposal
shall be submitted for review and approval for conformance with
par agraph, "CONSTRUCTI ON JO NT TREATMENT. "

Curing and Protection ; GA-EC .

The curing nedi um and met hods to be used shall be subnmitted for review
and approval for conformance wi th paragraph, "CURI NG AND PROTECTI ON. "

Col d- Weat her Pl acing ; GA-EC .

If concrete is to be placed under col d-weather conditions, the
proposed materials, nethods, and protection neeting the requirenents
of paragraph, "COLD-WEATHER PLACI NG' shall be subnmitted for approval.

Hot - Weat her Pl acing ; GA-EC .

If concrete is to be placed under hot-weather conditions, the proposed
mat eri al s and nmet hods, neeting the requirenents of paragraph, "HOT-
WEATHER PLACI NG' and paragraph, "FINISHI NG " shall be submitted for
review and approval.

The previous four submittals (Construction Joint Treatment, Curing and Protection, Cold-
Weather Placing, and Hot-Weather Placing) shall be submitted in a single packet.

SD- 09 Reports

Aggregate Quality ; GA-GD .
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Aggregate quality tests shall be submtted at |east 30 days prior to
start of concrete placenent, in accordance with paragraph, "QUALITY OF
AGGREGATES. "

Uniformty of Concrete Mxing ; GA-GD

The results of the initial mxer unifornmty tests as required in
par agraph, "M XER UNI FORM TY" shall be subnitted at | east 5 days prior
to the initiation of placing.

Tests and I nspections ; GA-EC .

Test results and inspection reports shall be submtted daily and
weekly as required in paragraph, "REPORTS."

SD-13 Certificates

All certificates shall be subnmitted in a single packet.
Cenentitious Materials ; GA-GD

Cenmentitious Materials, including Cenment and Pozzol an, and
Ground Granul ated Bl ast-Furnace Slag will be accepted on the
basis of the manufacturer's certification of conpliance,
acconpanied by mll test reports that materials nmeet the
requi renments of the specification under which they are
furnished. Certification and m Il test reports shall be from
sanpl es taken fromthe particular Iot furnished. No
cenentitious materials shall be used until notice of
accept ance has been given by the Contracting Oficer
Cenmentitious materials will be subject to check testing from
sanpl es obtained at the source, at transfer points, or at the
project site, as scheduled by the Contracting O ficer, and
such sampling will be by or under the supervision of the
Government at its expense. Material not neeting
speci fications shall be pronmptly renoved fromthe site of
wor k.

| mpervi ous- Sheet Curing Materials ; GA-EC

| mpervi ous- Sheet Curing Materials shall be certified for
conpliance with all specification requirenments.

Air-Entraining Adm xture ; GA-GD

Air-Entraining Adm xture shall be certified for conpliance
with all specification requirements.

O her Chem cal Adm xtures ; GA-GD
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Ot her Chemi cal Adm xtures shall be certified for conpliance
with all specification requirements.

Menbr ane- Formi ng Curing Conmpound ; GA-GD

Menbr ane- Formi ng Curing Conmpound shall be certified for
conpliance with all specification requirenents.

Epoxy Resin ; GA-EC

Epoxy Resin Bondi ng Conpound shall be certified for
conpliance with all specification requirenents.

Nonshrink G out ; GA-GD .

Descriptive literature of the Nonshrink G out proposed for use shal

be furnished together with a certificate fromthe manufacturer stating
that it is suitable for the application or exposure for which it is
bei ng consi der ed.

SD- 14 Sanpl es
Aggregates ; GA-EC .

Sanpl es of materials for governnent verification testing and approva
shall be subnitted as required.

.4 GOVERNMENT VERI FI CATI ON TESTI NG AND SAMPLI NG

The Governnent nmmy sanple and test aggregates and concrete to
deternine conpliance with the specifications. The Contractor shal
provide facilities and | abor as nmay be necessary for procurenent of
representative test sanples. Sanples of aggregates will be obtained
at the point of batching in accordance with ASTM D 75. Concrete wil|l
be sanpled in accordance with ASTM C 172.

4.1 Governnment Verification Sanpling and Testing
.4.1.1 Aggr egat es

The aggregate sources listed at the end of this section for aggregates
have been previously tested and at the tinme testing was perfornmed were
capabl e of producing materials of a quality required for this project
provi ded suitable processing is perfornmed. Coarse aggregates shall be
produced from Burlington Linmestone, except for special aggregate
concrete. The Government will inspect the Contractor’s proposed
aggregate sources, prior to determning requirenent for initia
Governnent Verification Sanpling and Testing. Initial nateria
acceptance will be based on the Governnent inspection and the results
of material testing and eval uation specified in paragraph Tests and

I nspections. Material sources shall be tested by an approved

i ndependent commercial testing | aboratory, and certified copies of

| aboratory test reports and anal ysis shall be submitted in accordance
wi t h paragraph Tests and | nspections. The Contracting Oficer wll
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det ermi ne when Government Verification Sanpling and Testing is
required, to verify conpliance with specified requirenents. Sanples
for Governnent Verification Sanpling and Testing, shall be obtained
fromthe source of coarse aggregate and sources of fine aggregate
sel ected by the Contractor, shall be taken under the supervision of
the Contracting Oficer in accordance with COE CRD-C 100 shall be
delivered to the Corps of Engineer's Quality Control Laboratory for
testing. Sanpling and shi pnent of sanples shall be at the

Contractor's expense. Testing will be perforned by and at the expense
of the Governnment in accordance with the applicable COE CRD-C or ASTM
test methods. |[If the Contractor selects more than one source for each

aggregate size or selects a substitute source for any size aggregate
after the original source was tested, the cost of that additiona
testing will be borne by the Contractor. Tests to which aggregate may
be subjected are listed in paragraph QUALITY. The material fromthe
proposed source shall neet the quality requirenents of this paragraph
Testing of aggregates by the Governnent does not relieve the
Contractor of the requirenments outlined in paragraph TESTS AND

| NSPECTI ONS

.4.2 Construction Testing by the Gover nnment

Governnment Verification testing will be performed by and at the
expense of the Government except as otherw se specified. Sanples for
Governnent Verification Sanpling and Testing shall be taken under the
supervi sion of the Contracting Oficer. Sanpling and shi pnent of
sanpl es shall be at the Contractor’s expense. Testing will be
perfornmed by and at the expense of the Government. The governnment may
require duplicate sanples for independent parallel quality assurance
testing by the city. All testing and eval uations shall be coordi nated
with the contracting officer

.4.2.1 Chemi cal Adm xtures Storage

Chemi cal adni xtures that have been in storage at the project site for
| onger than 6 nonths or that have been subjected to freezing shall be
retested at the expense of the Contractor when directed by the
Contracting Officer and shall be rejected if test results are not
satisfactory. Chenical adnmi xtures will be accepted based on
conpliance with the requirenments of paragraph, "CHEM CAL ADM XTURES. "

.4.2.2 Concrete Strength

Conpressive strength verification test specinmens will be nade by the
Governnment and cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 39. The strength of the concrete will be

consi dered satisfactory so long as the average of all sets of three
consecutive test results equals or exceeds the specified conpressive
strength f'c and no individual test result falls bel ow the specified
strength f'c by nore than 500 psi. A "test" is defined as the average
of two conpanion cylinders, or if only one cylinder is tested, the
results of the single cylinder test. Additional analysis or testing,

i ncl udi ng nondestructive testing, taking cores and/or |oad tests may
be required at the Contractor's expense when the strength of the
concrete in the structure is considered potentially deficient.
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a. Investigation of Low Strength Test Results - \Wen any
strength test of standard-cured test cylinders falls bel ow the
speci fied strength requirement by nmore than 500 psi or if tests
of field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Nondestructive
testing in accordance with ASTM C 597, ASTM C 803, or ASTM C 805
may be permitted by the Contracting Officer to estimte the
relative strengths at various locations in the structure as an
aid in evaluating concrete strength in place or for selecting
areas to be cored. Such tests shall not be used as a basis for
acceptance or rejection.

b. Testing of Cores - When the strength of concrete in place is
considered potentially deficient, cores shall be obtained and
tested in accordance with ASTM C 42. At |east three
representative cores shall be taken from each nmenmber or area of
concrete in place that is considered potentially deficient. The

| ocation of cores will be determ ned by the Contracting Oficer
to least inpair the performance of the structure. Concrete in
the area represented by the core testing will be considered

adequate if the average strength of the cores is equal to at

| east 85 percent of the specified strength requirement and if no
single core is less than 75 percent of the specified strength
requirenment.

c. Load Tests - If the core tests are inconclusive or

i mpractical to obtain or if structural analysis does not confirm
the safety of the structure, load tests nmay be directed by the
Contracting O ficer in accordance with the requirements of AC
318/ 318R. Concrete work eval uated by structural analysis or by
results of a |load test shall be corrected in a manner
satisfactory to the Contacting Officer. All investigations,
testing, load tests, and correction of deficiencies will be
performed and approved by the Contracting O ficer at the expense
of the Contractor, except that if all concrete is in conpliance
with the plans and specifications, the cost of investigations,
testing, and load tests will be at the expense of the Governnent.

1.5 DESI GN REQUI REMENTS
1.5.1 Concrete Strength

Speci fied conpressive strength f'c shall be as follows:

COVPRESSI VE STRENGTH ( PSI) STRUCTURE OR PORTI ON OF
STRUCTURE
4,000 @28 days For all work, except special aggregate
concr et e.

Speci al aggregate concrete shall conformto the requirenents
herein and in MCI B, except as otherw se noted. Special aggregate

03311-11



1.

concrete shall conformto MCIB Mx No. SA-1 and SA-2. The

m xtures shall be used at |ocations specified, and as indicated
on the drawings. The work shall require constructing a full
dept h special aggregate concrete bridge deck within the area and
to the depth shown on the drawi ngs. The sidewal ks, barrier and
curb, diaphragns and approach sl abs shall be special aggregate

concr et e.
4,000 @28 days M x No. SA-1
4,500 @28 days M x No. SA-2

5.2 Maxi mum Wat er - Cenent (WC) Ratio

Maxi mum W C shall be 0.45 by mass for all work except special
aggregate concrete. Maxi mum W C for speci al aggregate concrete shall
be 0.385 by mass. The WC ratio may cause hi gher strengths than that
requi red by paragraph "Concrete Strength" of this section.

.6 CONSTRUCTI ON' TOLERANCES

.6.1 Gener al

The definitions of the ternms used in the followi ng tables shall be as
defined in ACI 117/ 117R. Level and grade tol erance neasurements of

sl abs shall be made as soon as possible after finishing. Wen forns
or shoring are used, the neasurenents shall be made prior to renoval.
Tol erances are not curul ative. The npst restrictive tol erance
controls. Tolerances shall not extend the structure beyond | ega
boundari es. Except as specified otherwi se, plus tolerance increases
the amount or dinmension to which it applies, or raises a |l eve

al i gnnent, and ninus tol erance decreases the ampbunt or dinension to
which it applied, or lowers a level alignment. A tolerance without
sign nmeans plus or mnus. \Were only one signed tolerance is
specified, there is no linmt in the other direction. The application
of the tolerances shall not be allowed to result in a reduction in the
m ni rum requi red concrete clear cover over reinforcenent or other
nmet al enmbednent.

TOLERANCES FOR STRUCTURES (Includes Intakes)
(1) Vertica alignment
For heights 100 feet or less
Lines, surfaces, and arrises.........oceeeeeevveeeennee. lin
Outside corner of exposed

corner columns and control
joint grooves in concrete
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eXPOSEd. tO VIEW .....ccuveeeeeecece e, 1/2in
Sealing SUrfaces .......ccovvevevereeineeei 1/16in
(2) Latera alignment

In dabs, centerline location of
openings 12 inches or smaller

and edge location of larger openings .........ccccceeveneene 1/2in

Sawcuts, joints, and weakened

plane embedment in Jabs ... 3/4in
Sealing SUfaces .......ccccvevvveeve e 1/16in
(3) Level aignment
Top of dabs
Elevation of slabs-on-grade ...........ccocevvenneee. 3/4in

Lintels, parapets,
horizontal grooves, and other
[ines exposed tO VIEW .......ccccovvveereereereeeeeeeeine 1/2in

Sealing surfaces of sills and postwells..........cccceueee. 1/16in

(4) Cross-sectiona dimensions
Members, such as abutments, postwells,
pedestals, walls (thickness
only), and slabs (thickness only)

12-in. dimension or 1€SS ......oocceeeeecvveeciiiieeens +3/81in
............................... -1/4in
More than 12 in. but not
over 3ft. dimension ..... e, +1/2in
.................................. -3/8in
Over 3ft. dimension ........cccceeeveeeveecveeennen. +1in
.................................. -3/4in

Dimensions of unformed
members cast against soil

(5) Deviations from a planar
surface measured with a
10-foot straight edge
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placed on high points:

GeENEral ..o 3/8in
Sealing SUrface .......ccooveveveeceveece e, 1/16in

(6) The offset between adjacent
pieces of formwork facing
material shall not exceed:

ClasS A ... 1/8in
ClassSB .....cocoeeeeeceee e 1/4in
ClassC ... 1/2in
ClassS D ...ooeveeceeee e lin

TOLERANCES FOR TUNNEL LININGS, CONDUITS, PRECAST CONCRETE PIPE,
FILLING AND EMPTYING CULVERTS AND INLET AND OUTLET STRUCTURES

(1) Lateral alignment

Centerline alignment
Water conveying,
conduits, and Culverts .........c.cceceveerenerennene 12in
(01415 £ T lin
Insidedimensions.................... 0.005 times inside dimension

(2) Level aignment

Profile grade

Water conveying,

conduits, and CUIVErTS .........coceevrieeicienicnine 1/2in

OtNErS ... lin
Surface of INVEIT .......ccveieieceee V4in
Surface of SIde JOpe .....cccvevevvvieieceeeciee 1/2in

(3) Cross-sectional dimension

Thickness at any point
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Conduits ......ccccevvrerieenienne +5 percent thickness but
not lessthan /2 in.
............................ -2.5 percent thickness but
not lessthan 1/4 in.

1.6.2 Sl abs on grade

Tol erances for finished surfaces of slabs on grade shall conformto
the requirenments specified herein. Masurenents shall be acconplished
al ong the alignnment of each paving direction (slabs on grade) for
gates, railroad crossings, and street pavenments. The nmeasurenments in
the transverse direction shall be acconplished at slab joints and at
5-foot intervals along the alignnment. Measurenents in the

| ongi tudinal direction shall be acconplished continuously along the
alignnment at the centerline and edges of each paving | ane or row of

sl abs. Measurenents shall be acconplished across joints in slabs on
grade to determ ne gradual and abrupt variations in surface el evations
across joints.

1.6.3 Appear ance

Per manently exposed surfaces shall be cleaned, if stained or otherw se
di scol ored, by a nmethod that does not harmthe concrete and that is
approved by the Contracting O ficer.

PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Cenentitious Materials

Cenentitious materials shall be portland cenent, Portland-pozzol an
cenent, portland cenent in conbination with pozzolan or GGBF slag and
shal |l conformto appropriate specifications |isted below. Use of
cementitious materials in architectural concrete shall be restricted
to one color, one source, and one type. Cenment for special aggregate
concrete nixtures shall conformto ASTM C 150 Type |I. Fly ash

(pozzol an), Bl ended Hydraulic Cenent, Type IP cenent or Type | (PM
cenent, Ground Granul ated Bl ast-Furnace Sl ag, shall not be used in the
speci al aggregate concrete.

2.1.1.1 Portl and Cenent

Portl and cenent shall conformto ASTM C 150, Type | or Il, except that
t he maxi num amount of C3A in Type | cenent shall be linted to a
maxi nrum of 15 percent, Type | and Il shall neet the | ow al kal

requi renent. The sane types and source of Portland cenent shall be
used t hroughout the entire project. Wite Portland cenent shall neet
the above requirenents, and may only be used when specifically
approved in witing.
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.1.1.2 Hi gh-Early-Strength Portl and Cenent

ASTM C 150, Type II1l, with C3Alimted to 8 percent, neeting the |ow
al kali requirenment nmay be used only when specifically approved in
writing.

.1.1.3 Pozzol an, Other than Silica Fune

Pozzol an shall conformto ASTM C 618, Class C or F, Tables 1 and 3,

i ncluding the Supplenentry Optional Chenical Requirenents in Table 2
for available al kalies, and the Suppl enentary Optional Physica
Reqirements in Table 4.

.1.1. 4 Ground Granul ated Bl ast - Furnace Sl ag

Ground Granul ated Bl ast - Furnace Slag shall conformto ASTM C 989,
Grade 100 or 120.

.1.1.5 Bl ended Hydraulic Cenent

Portl and Pozzol an cenent shall conformto ASTM C 595, Type IP, neeting
the nortar expansion requirenent.

1.2 Aggr egat es
.1.2.1 Genera

Concrete aggregates may be furnished from any source capabl e of
nmeeting the quality requirements as stated in paragraph QUALITY.
Coarse aggregates shall be produced fromBurlington |inmestone, except
for special aggregate concrete. The sources listed at the end of this
section were previously evaluated and were found at that time capable
of neeting the quality requirenents when suitably processed. No
guarantee is given or inplied that any of the listed sources are
currently capabl e of produci ng aggregates that neet the required
quality stated in paragraph QUALITY. The listed sources are provided
for information only. The contractor shall sanple and test al

sel ected aggregates for conpliance with specified requirenments herein
All sanpling and testing (except as otherw se specified) is the
contractor’s responsibility and shall be acconplished by an approved
commercial testing |aboratory. WMaterial tests acconplished within 12
nont hs shall be allowed for use in material conpliance approvals. The
noni nal maxi num si ze coarse aggregate for concrete, except specia
aggregate concrete, shall be as listed in paragraph NOM NAL NMAXI MUM

SI ZE COARSE AGGREGATE. Fi ne and coarse aggregates shall conformto
the grading requirenents of ASTM C 33, except special aggregate
concrete.

Speci al Aggregate Concrete: Fi ne aggregate for special aggregate
concrete shall conformto MCIB Section 4, sanpling and testing shal
conformto ASTM C 33. Coarse aggregate for special aggregate concrete
shall be Iron Mountain Trap Rock, Nepheline Syenite or approved equal
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and shall conformto the requirenents of MCIB. Coarse aggregate for
speci al aggregate concrete shall conformto the foll owi ng gradation

Si eve Designhation Per cent age Passi ng
1-inch (25.0 mm 100

3/4 inch (19.0 mm) 90- 97

1/2 inch (12.5 nm 45-70

3/8 inch (9.5 M 20-55

No. 4 Sieve (4.75 nmm 0-10

No. 8 Sieve (2.36 nm 0-5

The fineness nodul us of aggregate for special aggregate concrete shal
not vary nore than plus or mnus 0.20 fromthe fineness nodul us of the
gradation on which the nmix is designed

The conbi ned wei ght of sul fides such as Pyrite, Marcasite and

Chal copyrite, shall not exceed 0.1 percent of the wei ght of specia
aggregate sanple. The material finer than the No. 200 (75un) sieve
shall not exceed one (1) percent of the weight of the specia
aggregat e sanpl e.

Met hods of sanpling and testing special aggregate shall conformto
ASTM C 33

Concrete, Except Special Aggregate Concrete: In addition to the
grading limts in ASTM C 33, the fine aggregate, as delivered to the
nm xer shall have a fineness nodul us of not |less than 2.40 nor greater
than 3.10. The grading of the fine aggregate shall also be controlled
so that the fineness noduli of at |east four of any five consecutive
test sanples of the fine aggregate as delivered to the m xer shall not
vary nore than 0.15 fromthe average fineness nodul us of all sanples
taken during the first 30 days of concrete placenent unless otherw se
directed. The fineness nodul us shall be determnined by dividing by
100, the sum of the cunul ative percentages retained on U S. Standard
Si eves Nos. 4, 8, 16, 30, 50, and 100. At the option of the
Contractor, fine aggregate nmay be separated into two or nore sizes or
classifications, but the uniformty of grading of the separate sizes
shal |l be controlled so that they may be conbi ned throughout the job in
fixed proportions established during the first 30 days of concrete

pl acenent .

.1.2.2 Concrete Aggregate Sources

After the award of the contract, the Contractor shall designate in
witing only one source or conbination of sources from which he
proposes to furnish each aggregate for all concrete. If the
Contractor proposes to furnish aggregates froma source or from
sources not |listed at the end of this section, he may designate only a
single source or single conbination of sources for each aggregate.
The contractor shall be responsible for sanpling and testing the
aggregates. All aggregates shall be tested for conpliance with the
speci fied requirenments, and certified copies of |aboratory test
reports submtted for approval prior to the use of the aggregates in
the work. |If a source for coarse or fine aggregates so designated by
the Contractor does not neet the quality requirenents stated in
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paragraph QUALITY, the Contractor shall replace the source. The
contractor shall submt certified | aboratory reports for the new
source, show ng conpliance with the specified requirements prior to us
in the work.

.1.2.3 Quality

Concrete, Except Special Aggregate Concrete: (Aggregates for specia
aggregate concrete shall conformto the requirenents specified for
speci al aggregate concrete) Fine aggregates for all other concrete,
shall conformto the aggregate quality requirements of ASTM C 33,
except as nodified herein. Coarse aggregates for all other concrete,
shall conformto the aggregate quality requirenments of ASTM C 33,

Cl ass 5S, except as nodified herein. Aggregate particles shall be
sound and durable and free from objectionabl e coatings. Coarse
aggregate shall not contain nore than 0.5 percent by weight of white
tripolitic chert that has a specific gravity, saturated surface dry,
of less than 2.40. Tripolitic chert is the white porous siliceous
form of weathered chert found in nodules and beds within some
Burlington |inestone sources. The total anpunt of all types of chert
shall not exceed 3 percent by weight. To keep chert from exceeding
these specified maximumlinmts, it may be necessary to enpl oy

sel ective quarrying to utilize the |esser cherty portions of the

| i mestone deposit and to renove cherty particles by processing,

| oadi ng, and handpicking fromthe quarried material before and during
final processing into finished aggregate sizes.

Al |l aggregates (including special aggregate concrete) shall have a
specific gravity, saturated surface dry of not |ess than 2.60, and an
absorption of not nore than 2.0 percent, as deternined by ASTM C
127and ASTM C 128. All aggregates shall be tested in accordance with
ASTM C 1260 and shall have an expansion of |ess than 0.1 percent at 16
days.

In addition, aggregates delivered to the nixer shall neet the
foll owi ng requirenments:

TEST LIMTS
PROPERTY FI NE AGGREGATE COARSE AGGREGATE
TEST
Durability Factor
using (Procedure A) Greater than 50 Greater than 50 COE CRD-
114
ASTM C 666
Clay Lunps and
Friable Particles 1 2 ASTM C 142
Mat eri al Finer
than 75-m
(No. 200) Sieve 3 1 ASTM C 33
Organic Inpurities Not darker than No. 3 ASTM C 40
Not | ess than 95 percent ASTM C 87
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Test Limts
L. A. Abrasion

Total Lignite

Total Chert,
than | ess 2.40
specific gravity

1

03311-19

40

.5

ASTM C 131
ASTM C 535

ASTM C 123
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Coal and Lignite,
| ess than 2.00

specific gravity 0. 25 0. 25 ASTM C 123
Pet r ogr aphi c Presence and types of Chert,
Exam nati on Coal, Lignite, Shale and
Al kali-Silica reactive aggregates ASTM C 295

.1.2.4 Particl e Shape

The shape of the particles in the fine aggregate and in the coarse

aggregate shall be generally spherical or cubical. The quantity of
flat and elongated particles in the separated size groups of coarse
aggregate, as defined and determ ned by CE specification CRD-C 119

shall not exceed 25 percent in any size group.

. 1.3 Chem cal Adm xtures

Cheni cal adni xtures to be used, when required or permitted, shal
conformto the appropriate specification |isted.

.1.3.1 Air-Entraining Adnm xture

The air-entrai ning adm xture shall conformto ASTM C 260 and shal

consi stently cause the concrete to have an air content in the

speci fied ranges under field conditions. Air-entraining agents used to
produce speci al aggregate concrete shall conformto ASTM C 260 and
MCI B Bull etin No. 20.

.1.3.2 Accel erating Adm xture

Accel erators shall neet the requirenments of ASTM C 494/ C 494M Type C
or E, except that calciumchloride or adm xtures containing cal cium
chloride shall not be used.

2.1.3.3 WAt er - Reduci ng or Retarding Adm xture

a. Water-Reducing or Retarding Adm xtures: ASTM C 494/ C 494M
Type A, B, or D, except that the 6-nonth and 1-year conpressive
strength tests are wai ved. Wen the anbient air tenperature is 85
degrees F or above ASTM C 494 Type D water-reduci ng and retarding
adm xture shall be used for special aggregate concrete.

b. H gh-Range Water Reduci ng Adm xture: ASTM C 494/ C 494M, Type
F or G except that the 6-nmonth and 1-year strength requirenents
shall be waived. The adni xture may be used only when approved by
the Contracting O ficer, such approval being contingent upon
particular m xture control as described in the Contractor's
Quality Control Pl an.

2.1.3. 4 O her Chem cal Adm xtures
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O her chemical adm xtures for use in producing flow ng concrete shal
conply with ASTM C 1017/ C 1017M Type 1 or 2. These adm xture shal
be used only for concrete listed in paragraph SLUWP

.1.4 Curing Materials
.1.4.1 | mpervi ous- Sheet Curing Materials

| npervi ous-sheet curing materials shall conformto ASTM C 171, type
optional, except polyethylene filmshall not be used.

.1.4.2 Menmbr ane- For mi ng Curi ng Conpound

The menbrane-form ng curing conpound shall conformto ASTM C 309, Type
1-D or 2, except a styrene acrylate or chlorinated rubber conmpound
neeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or
floors that are to receive adhesive applications of resilient

flooring. The curing conpound sel ected shall be conpatible with any
subsequent paint, roofing, coating, or flooring specified.

Nonpi gnment ed conpound shall contain a fugitive dye and shall have the
reflective requirenments in ASTM C 309 wai ved.

.1.4.3 Bur | ap
Burlap used for curing shall conformto COE CRD-C 318.
.1.5 Wat er

Water for mixing and curing shall be fresh, clean, potable, and free
of injurious amunts of oil, acid, salt, alkali, or organic conpounds,
except that nonpotable water nmay be used if it neets the requirenents
of COE CRD- C 400.

.1.6 Nonshri nk G out

Nonshrink grout shall conformto ASTM C 1107 and shall be a commercia
formul ation suitable for the application proposed.

1.7 FI owabl e Backfi |

Fl owabl e backfill shall conformto State Specifications, Section 621
FLOWABLE BACKFILL. All ingredients used in the flowable backfil
shall conformto the requirenents herein.

.1.8 Epoxy Resin

Epoxy resin for use in repairs shall conformto ASTM C 881, Type II1I,
Grade | or I1I.

.2 CONCRETE M XTURE PROPORTI ONI NG
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2.

2.1 Quality of M xture

For each portion of the structure, mxture proportions shall be
selected so that the strength and WC requirenents |isted in paragraph
DESI GN REQUI REMENTS are net.

.2.2 Cenent Cont ent

Cement Content shall be neasured by weight. Cenent content per cubic
yard of concrete shall be 564 pounds, mninum for all work except
speci al aggregate concrete. The cenent content per cubic yard for
speci al aggregate concrete shall conformto MCIB, and shall be at

| east 634 pounds for Mx No. SA-1 and at |east 683 pounds for M x No.
SA-2, mininum

.2.3 Aggr egat e

The aggregate portion of the concrete m xtures shall contain at |east
50 percent crushed Burlington |inestone coarse aggregate, except for

speci al aggregate concrete. Special aggregate concrete shall be from

the special aggregate source list at the end of this specification

. 2.4 Nom nal Maxi mum Si ze Coar se Aggregate

Nom nal maxi mum si ze coarse aggregate for all concrete shall be 3/4
i nch, except special aggregate concrete shall conformto the specified
gradati on.

.2.5 Ai r Cont ent

Air content of all concrete as delivered to the fornms and as
deternmi ned by ASTM C 231 shall be between 4-1/2 and 7-1/2 percent,
except for special aggregate concrete. Special aggregate concrete
shall be between 5 and 7 percent.

2.6 Slunp

The slunp shall be deternmined in accordance with ASTM C 143/ C 143M
Al'l concrete shall have a slunp within the range of 1 to 4 inch,
except special aggregate concrete. Special aggregate concrete shal

be designed to produce a 3 inch (75 mm) slunp and shall be rejected at
the job site if the slunp exceeds 4 inches (100 mm). Were placenent
by punp is approved, the slunp shall not exceed 6 inches. The slunp
of punped concrete shall be determi ned at the di scharge side of the

punp. Flowabl e backfill nmay contain a chem cal adnixture for use in
producing a fl owabl e concrete nixture in accordance with ASTM C 1017/ C
1017M  The slunmp of flowable backfill shall not exceed 8-inches.

2.7 Concrete Proportioning

Trial batches and testing requirenents for various qualities of
concrete specified shall be the responsibility of the Contractor.
Sanpl es of aggregates shall be obtained in accordance with the

requi renents of ASTM D 75. Sanples of materials other than aggregate
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shall be representative of those proposed for the project and shall be
acconpani ed by the manufacturer's test reports indicating conpliance
with applicable specified requirenents. Trial m xtures having
proportions, consistencies, and air content suitable for the work
shall be made based on net hodol ogy described in ACI 211.1, using at

| east three different water-cenent ratios, which will produce a range
of strength enconpassing those required for the work. The maxi mum
wat er-cenent ratios required in paragraph MAXI MUM WATER- CEMENT RATI O
will be converted to a weight ratio of water to cenent plus pozzol an
by mass, or GGBF slag by mass equival ency as described in ACI 211.1
In the case where GGBF slag is used, the weight of the slag shall be
included in the equations for the termP, which is used to denote the

mass of pozzolan. |If pozzolan (Fly Ash)is used in the concrete
nm xture, the pozzolan content shall be 20 percent of the tota
cenentitious material. Trial mxtures shall be proportioned for

maxi nrum perm tted slunp and air content with due consideration to the
approved conveyi ng and pl acenent nmethod. The tenperature of concrete
in each trial batch shall be reported. For each water-cenent ratio,

at least three test cylinders for each test age shall be made and
cured in accordance with ASTM C 192/ C 192M  They shall be tested at 7
days and at the design age specified in paragraph DESI GN REQUI REMENTS
in accordance with ASTM C 39/C 39M Fromthese test results, a curve
will be plotted showing the relationship between water-cenent ratio
and strength. Flowabl e backfill shall conformto the requirenents
herein for concrete and to state specifications section 621

.2.8 Requi red Average Conpressive Strength

In neeting the strength requirenents specified in paragraph CONCRETE
STRENGTH, the selected m xture proportion shall produce a required
average conpressive strength f'cr exceeding the specified strength f'c
by the anmpunt indicated bel ow.

.2.8.1 Aver age Conpressive Strength from Test Records

VWere a concrete production facility has test records, a standard

devi ation shall be established in accordance with the applicable

provi sions of ACI 214. Test records fromwhich a standard devi ation
is calculated shall represent materials, quality control procedures,
and conditions simlar to those expected, shall represent concrete
produced to neet a specified strength or strengths (f'c) within 1,000
psi of that specified for proposed work, and shall consist of at |east
30 consecutive tests. A strength test shall be the average of the
strengths of two cylinders made fromthe sane sanple of concrete and
tested at 28 days or at another test age designated for determ nation
of f'c.

Requi red average conpressive strength f'cr used as the basis for

sel ection of concrete proportions shall be the |arger of the equations
that follow using the standard devi ati on as determ ned above:

' 1.34S
2.33S - 500

f'er
f'er

f'c +
f'c +

Where S = standard devi ation
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Where a concrete production facility does not have test records
neeting the requirenents above but does have a record based on 15 to
29 consecutive tests, a standard deviation shall be established as the
product of the cal cul ated standard deviation and a nodification factor
fromthe follow ng table:

MODI FI CATI ON FACTOR

FOR STANDARD DEVI ATI ON

NUMBER OF TESTS* Use tabul ation in paragraph
| ess than 15 DETERM NI NG REQUI RED AVERAGE
STRENGTH
15 1.16
20 1.08
25 1.03
30 or nore 1.00

*|Interpolate for internmedi ate nunbers of tests.

2.2.8.2 Aver age Conpressive Strength wi thout Previous Test Records

When a concrete production facility does not have sufficient field
strength test records for cal culation of the standard deviation, the
requi red average strength fcr shall be deternined as foll ows:

If the specified conpressive strength f'c is less than 3,000 psi,
f'ecr = f'c + 1,000 psi
If the specified conpressive strength f'c is 3,000 to 5,000 psi,
f'ecr =f'c + 1,200 psi
If the specified conpressive strength f'c is over 5,000 psi,
f'cr = f'c + 1,400 psi
PART 3 EXECUTI ON
3.1 EQUI PMENT
3.1.1 Capacity

The batching, m xing, conveying, and placing equipnment shall have a
capacity of at |east 40 cubic yards per hour

3.1.2 Bat ch Pl ant

Bat ch plant shall conformto the requirenents of NRVCA CPMB 100and as
speci fied; however, rating plates attached to batch plant equi prment
are not required. The batch plant may be | ocated on or off the
project site.
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3.1.2.1 Bat chi ng Equi pnment

The batching controls shall be sem automatic or automatic. The

sem automati ¢ batching system shall be provided with interlocks such
that the discharge device cannot be actuated until the indicated
material is within the applicable tolerance. The batching system
shall be equipped with an accurate recorder or recorders that neet the
requi renments of NRMCA CPMB 100. Separate bins or compartnents shal

be provided for each size group of aggregate and cenent, pozzol an, and
GGBF sl ag. Aggregates shall be weighed either in separate weigh

bat chers with individual scales or cunulatively in one weigh batcher
on one scale. Aggregate shall not be weighed in the sane batcher with

cenent, pozzolan, or GGEBF slag. |f both cenent and pozzol an or GGBF
slag are used, they nmy be batched cunul atively provided that the
portland cenent is batched first. |[|f measured by mass, the mass of
the water shall not be weighed cunulatively with another ingredient.
Wat er batcher filling and discharging val ves shall be so interl ocked
that the discharge val ve cannot be opened before the filling valve is

fully closed. An accurate nechanical device for nmeasuring and

di spensi ng each adm xture shall be provided. Each dispenser shall be
interlocked with the batching and di schargi ng operation of the water
so that each admixture is separately batched and di scharged
automatically in a manner to obtain uniformdistribution throughout
the batch in the specified m xing period. Adnmi xtures shall not be
combi ned prior to introduction in water. The plant shall be arranged
so as to facilitate the inspection of all operations at all tines.
Suitable facilities shall be provided for obtaining representative
sanpl es of aggregates from each bin or conpartnment. All filling ports
for cenentitious materials bins or silos shall be clearly marked with
a pernmanent sign stating the contents.

3.1.2.2 Scal es

The equi prent for batching by mass shall conformto the applicable
requi rements of NI ST HB 44, except that the accuracy shall be plus or
m nus 0.2 percent of scale capacity. The Contractor shall provide
standard test weights and any other auxiliary equi pnment required for
checki ng the operating performance of each scale or other neasuring
devices. Tests shall be nade at the frequency required in paragraph
TESTS AND | NSPECTI ONS, and in the presence of a governnent inspector

3.1.2.3 Bat chi ng Tol erances

a. Weighing Tol erances

PERCENT OF
REQUI RED
MATERI AL MASS

Cenentitious materials 0O to plus 2

Aggr egat e pl us or m nus
2

Wat er pl us or m nus
1

Chemi cal adm xture 0 to plus 6
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b. Volunetric Tol erances - For volunetric batching equipnent,
the followi ng tol erances shall apply to the required vol une of
mat eri al bei ng bat ched:

Water: ......... ... ... ... ... Plus or minus 1 percent.
Chemical adm xtures: ........ Zero to plus 6 percent.

3.1.2. 4 Mbi st ure Contr ol

The plant shall be capable of ready adjustnment to conpensate for the
varyi ng noisture content of the aggregates and to change the masses of
the materials being batched. An electric noisture neter conplying
with the provisions of COE CRD-C 143 shall be provided for neasuring
noi sture in the fine aggregate. The sensing el ement shall be arranged
so that the neasurenent is made near the batcher charging gate of the
sand bin or in the sand batcher

3.1.3 Concrete M xers

The concrete m xers shall not be charged in excess of the capacity
recommended by the nmanufacturer. The mixers shall be operated at the
drum or m xi ng bl ade speed designated by the manufacturer. The m xers
shall be nmmintained in satisfactory operating condition, and the m xer
druns shall be kept free of hardened concrete. Should any mi xer at
any tinme produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired

3.1.3.1 Stationary M xers

Concrete plant mxers shall be tilting, nontilting, horizontal-shaft,
vertical -shaft, or pugmil|l and shall be provided with an acceptable
device to lock the discharge mechanismuntil the required m xing tine
has el apsed. The mixing tinme and unifornmity shall conformto all the
requi renments in ASTM C 94/ C 94M applicable to central -m xed concrete.
Al'l special aggregate concrete used in the work shall be Ready-M xed
Concrete. Special aggregate concrete shall be m xed and transported
in accordance with ASTM C 94. Speci al aggregate concrete m xtures
whi ch are non plastic and workabl e when placed in the work, shall be
rej ected.

3.1.3.2 Truck M xers

Truck m xers, the m xing of concrete therein, and concrete uniformty
shall conformto the requirements of ASTM C 94/ C 94M A truck m xer
may be used either for conplete mxing (transit-mxed) or to finish
the partial mxing done in a stationary m xer (shrink-nm xed). Each
truck shall be equipped with two counters fromwhich it will be
possible to determi ne the nunber of revolutions at nixing speed and
the nunber of revolutions at agitating speed
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3.

1.4 Conveyi ng Equi prrent

The conveyi ng equi prent shall conformto the follow ng requirenents.

.1.4.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe
hori zontal, the m ni num di mensi on of the clear gate opening shall be
at least five tines the nom nal maxi num size aggregate, and the area
of the gate opening shall not be less than 2 square feet. The

maxi nrum di mensi on of the gate opening shall not be greater than tw ce
the mni num di mensi on. The bucket gates shall be essentially grout
tight when closed and may be nanual ly, pneumatically, or hydraulically
operat ed except that buckets larger than 2 cubic yards shall not be
manual |y operated. The design of the bucket shall provide nmeans for
positive regulation of the ambunt and rate of deposit of concrete in
each dunping position

.1.4.2 Transfer Hoppers

Concrete nay be charged into nonagitating hoppers for transfer to

ot her conveying devices. Transfer hoppers shall be capabl e of
receiving concrete directly fromdelivery vehicles and have coni cal -
shaped di scharge features. The transfer hopper shall be equipped with
a hydraulically operated gate and with a neans of external vibration
to effect conplete discharge. Concrete shall not be held in

nonagi tating transfer hoppers nore than 30 m nutes.

.1.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirements of
ASTM C 94/ C 94M  Nonagitating equi prent nay be used for transporting
pl ant-m xed concrete over a snooth road when the hauling tinme is |ess
than 15 nminutes. Bodies of nonagitating equi pnent shall be snpoth,

wat ertight, netal containers specifically designed to transport
concrete, shaped with rounded corners to minimze segregation, and
equi pped with gates that will permt positive control of the discharge
of the concrete.

.1.4.4 Chut es

When concrete can be placed directly froma truck nixer, agitator, or
nonagi tating equi pnment, the chutes attached to this equi pnent by the
manuf acturer may be used. A discharge deflector shall be used when
required by the Contracting O ficer. Separate chutes and ot her
simlar equipnment will not be permitted for conveying concrete.

.1.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow
of concrete fromm xer to final place of deposit w thout segregation
of ingredients or loss of nortar and shall be provided with positive
nmeans for preventing segregation of the concrete at the transfer
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poi nts and the point of placing. Belt conveyors shall be constructed
such that the idler spacing shall not exceed 36 inches. The belt
speed shall be a mi ninmum of 300 feet per minute and a maxi mum of 750
feet per minute. |If concrete is to be placed through installed

hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant trunk that is |ong enough to extend
t hrough the reinforcing bars.

3.1.4.6 Concrete Punps

Concrete nmay be conveyed by positive displacenent punp when approved
The punpi ng equi pnent shall be piston or squeeze pressure. The

pi peline shall be rigid steel pipe or heavy-duty flexible hose. The

i nside diameter of the pipe shall be at |east three tinmes the nomi nal
maxi mum si ze coarse aggregate in the concrete mxture to be punped but
not less than 4 inches. Al um num pi pe shall not be used

3.1.5 Vi brators

Vibrators of the proper size, frequency, and amplitude shall be used for the type of work

being performed in conformance with the following requirements:
HEAD DI AVETER FREQUENCY AMPLI TUDE
APPLI CATI ON | NCHES VPM | NCHES

Thin walls, beans, etc. 1-1/4 to 2-1/2 9,000 to 13,500 0.02 to
0.04
General construction 2to 3-1/2 8,000 to 12,000 0.025 to
0. 05

The frequency and anplitude shall be determ ned in accordance with COE
CRD- C 521

3.2 PREPARATI ON FOR PLACI NG

3.2.1 Enbedded |tens

Bef ore placenent of concrete, care shall be taken to determni ne that
all enbedded itens are firnmly and securely fastened in place as

i ndi cated on the draw ngs, or required. Enbedded itens shall be free
of oil and other foreign matter such as | oose coatings or rust, paint,
and scale. The enbedding of wood in concrete will be pernitted only
when specifically authorized or directed. Voids in sleeves, inserts,
and anchor slots shall be filled tenporarily with readily renovabl e
materials to prevent the entry of concrete into voids. Welding,

i ncluding tack welding, will not be pernmitted on enbedded netal s
within 2 feet of the surface of the concrete.

3.2.2 Concrete on Earth Foundati ons

Earth surfaces upon which concrete is to be placed shall be clean,
danp, and free fromdebris, frost, ice, and standing or running water
Prior to placenent of concrete, the earth foundation shall have been
satisfactorily conpacted in accordance with Section 02331 - EARTHWORK
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2.3 Concrete on Rock Foundati ons

Rock surfaces upon which concrete is to be placed shall be clean, free
fromoil, standing or running water, ice, nud, drummy rock, coating,
debris, and | oose, semi detached, or unsound fragments. Joints in rock
shall be cleaned to a satisfactory depth, as determ ned by the
Contracting Officer, and to firmrock on the sides. |Inmmediately
before the concrete is placed, all rock surfaces shall be cl eaned
thoroughly by the use of air-water jets or sandblasting as descri bed

i n paragraph CONSTRUCTI ON JO NT TREATMENT. All rock surfaces shall be
kept continuously wet for at |least 24 hours imediately prior to

pl aci ng concrete thereon. All approximately horizontal surfaces shal
be covered, inmmediately before the concrete is placed, with a |ayer of
nortar proportioned simlar to that in the concrete mixture. The
nortar shall be covered with concrete before the time of initia
setting of the nortar

.2.4 Construction Joint Treatnent

Construction joint treatnent shall conformto the follow ng
requi renents.

.2.4.1 Joint Preparation

Concrete surfaces to which additional concrete is to be bonded shal

be prepared for receiving the next lift or adjacent concrete by
cleaning with either air-water cutting, sandbl asting, high-pressure
water jet, or other approved nethod. Air-water cutting will not be
permtted on fornmed surfaces or surfaces congested with reinforcing
steel. Regardl ess of the nmethod used, the resulting surfaces shall be
free fromall laitance and inferior concrete so that clean, wel

bonded coarse aggregate is exposed uniformy throughout the lift
surface. The edges of the coarse aggregate shall not be undercut.

The surface shall be washed cl ean again as the | ast operation prior to
placing the next |ift. There shall be no standing water on the
surface upon which concrete is placed

.2.4.2 Air-Water Cutting

Air-water cutting of a construction joint shall be perfornmed at the
proper tinme and only on horizontal construction joints. The air
pressure used in the jet shall be 90 to 110 psi, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting

O ficer, aretarder conplying with the requirements of COE CRD-C 94
may be applied to the surface of the lift to prolong the period of
time during which air-water cutting is effective. Prior to receiving
approval, the Contractor shall furnish sanples of the material to be
used and shall denpnstrate the nethod to be used in applications.
After cutting, the surface shall be washed and rinsed as long as there
is any trace of cloudiness of the wash water. \Where necessary to
renove accunul ated | aitance, coatings, stains, debris, and other
foreign material, high-pressure water jet or sandblasting will be
required as the last operation before placing the next |ift.
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3.2.4.3 Hi gh- Pressure Water Jet

A stream of water, under a pressure of not less than 3,000 psi, may

be used for cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renoved
and there is no undercutting of coarse-aggregate particles. |If the

water jet is incapable of a satisfactory cleaning, the surface shal
be cl eaned by sandbl asti ng

3.2.4.4 Wet Sandbl asti ng

This method may be used when the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles.
The surface of the concrete shall then be washed thoroughly to renove
all |1 oose materials.

3.2.4.5 Wast e Di sposa

The nmethod used in disposing of waste water enployed in cutting,

washi ng, and rinsing of concrete surfaces shall be such that the waste
wat er does not stain, discolor, or affect exposed surfaces of the
structures, or damage the environnent of the project area. The nethod
of disposal shall be subject to approval

3.3 PLACI NG
3.3.1 Pl aci ng Procedures

The surfaces of horizontal construction joints shall be kept
continuously wet for the first 12 hours during the 24-hour period
prior to placing concrete. Surfaces nmay be danpened i medi ately
before placenent if necessary. Concrete placenent will not be
permtted when, in the opinion of the Contracting O ficer, weather
condi tions prevent proper placenent and consolidation. Concrete shal
be deposited as close as possible to its final position in the fornms
and, in so depositing, there shall be no vertical drop greater than 5
feet except where suitable equipnment is provided to prevent
segregation and where specifically authorized. Depositing of the
concrete shall be so regulated that it may be effectively consolidated
in horizontal layers 2.0 feet or less in thickness with a m ni num of
| ateral movenent. The ampunt deposited in each | ocation shall be that
whi ch can be readily and thoroughly consolidated. Sufficient placing
capacity shall be provided so that concrete placenent can be kept
plastic and free of cold joints while concrete is being placed
Concrete shall be placed by nethods that will prevent segregation or

| oss of ingredients. Any concrete transferred from one conveying
device to another shall be passed through a hopper that is conical in
shape. The concrete shall not be dropped vertically nore than 5 feet,
except where a properly designed and sized el ephant truck with rigid
drop chute bottom section is provided to prevent segregation and where
specifically authorized. 1n no case will concrete be discharged to
free-fall through reinforcing bars. Full depth special aggregate
concrete deck: The Contractor shall place a full depth specia
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aggregate deck as shown. The prestressed panels are not required to
be speci al aggregate concrete.

.3.2 Pl acement by Punp

When concrete is to be placed by punp, the nomi nal maximum size coarse
aggregate shall not be reduced to accommpdate the punps. The distance
to be punped shall not exceed limts recommended by the punp

manuf acturer. The concrete shall be supplied to the concrete punp
continuously. Wen punping is conpleted, concrete remaining in the

pi peline shall be ejected wi thout contam nation of concrete in place
After each operation, equipnent shall be thoroughly cleaned, and
flushing water shall be wasted outside of the forns. G out used to

| ubricate the punping equi pmrent at the beginning of the placenent will
not be incorporated into the placenent.

.3.3 Time Interval Between M xing and Pl acing

Concrete shall be placed within 30 m nutes after discharge into
nonagi tating equi pnent. When concrete is truck-m xed or when a truck
nm xer or agitator is used for transporting concrete nixed by a
concrete plant mxer, the concrete shall be delivered to the site of
the work, and discharge shall be conpleted within 1-1/2 hours after

i ntroduction of the cenent to the aggregates. \When the | ength of hau
makes it inpossible to deliver truck-m xed concrete within these tine
limts, batching of cenent and a portion of the m xing water shall be
del ayed until the truck m xer is at or near the construction site.

.3.4 Col d- Weat her Pl aci ng

When col d-weat her pl acing of concrete is likely to be subjected to
freezing tenperatures before the expiration of the curing period, it
shall be placed in accordance with procedures previously subnmitted in
accordance with paragraph SUBM TTALS. The ambient tenperature of the
space adj acent to the concrete placenent and surfaces to receive
concrete shall be above 32 degrees F. The placing tenperature of the
concrete having a m ni mum di nension | ess than 12 inches shall be

bet ween 55 and 75 degrees F when neasured in accordance with ASTM C
1064/ C 1064M  The placing tenperature of the concrete having a

nm ni rum di mensi on greater than 12 inches shall be between 50 and 70
degrees F. Heating of the m xing water or aggregates will be required
to regulate the concrete-placing tenperatures. Materials entering the
m xer shall be free fromice, snow, or frozen lunps. Salt, chemni cals,
or other materials shall not be m xed with the concrete to prevent
freezing. Concrete placenents with a | east dinension of 2.5 feet

shall be protected from damagi ng thernal gradients and tenperature
conditions as recomended in ACI 207, except as otherw se specified or
di rect ed.

.3.5 Hot - Weat her Pl aci ng

Concrete shall be properly placed and finished with procedures
previously submtted in accordance with paragraph SUBM TTALS. The
concrete-placing tenperature shall not exceed 85 degrees F when
nmeasured in accordance with ASTM C 1064/ C 1064M  Cool i ng of the
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m xi ng water and aggregates, or both, may be required to obtain an
adequate placing tenmperature. A retarder meeting the requirements of
par agr aph WATER- REDUCI NG OR RETARDI NG ADM XTURES may be used to
facilitate placing and finishing. Steel forms and rei nforcenent shal
be cooled prior to concrete placenent when steel tenperatures are
greater than 120 degrees F. Conveying and pl aci ng equi pnment shall be
cooled if necessary to mmintain proper concrete-placing tenperature
Concrete placenments with a |l east dinmension of 2.5 feet shall be
protected from damagi ng thernmal gradients and tenperature conditions
as recommended in ACI 207, except as otherw se specified or directed

3.3.5.1 Large Pl acenents

The concrete placing tenperature, for placenents with a | east di nension
of 2.5 feet shall be less than 75 degrees F. The tenperature
determination shall be nmade in the freshly placed concrete. Shaved ice
may be used to replace a portion of the m xing water requirement on a
di rect weight substitution basis. Liquid nitrogen injection in the

m xer may al so be used. Methods of tenperature control proposed for
use in hot weather concreting shall be submtted for approval.

3.3.6 Consol i dati on

I medi ately after placenent, each |ayer of concrete, including
Controlled Low Strength Material (CLSM shall be consolidated by
internal vibrating equipnment. Vibrators shall not be used to
transport concrete within the forns. Hand spading may be required, if
necessary, with internal vibrating along forned surfaces permanently
exposed to view. Formor surface vibrators shall not be used unless
specifically approved. The vibrator shall be inserted vertically at
uni form spaci ng over the entire area of placenent. The distance

bet ween insertions shall be approximately 1-1/2 tinmes the radi us of
action of the vibrator. The vibrator shall penetrate rapidly to the
bottom of the layer and at | east 6 inches into the preceding
unhardened | ayer if such exists. It shall be held stationary unti
the concrete is consolidated and then withdrawn sl owy.

3.3.7 Pl aci ng Concrete Underwat er

Concrete, used to seal the concrete caisions and other placenments
required in water, shall be deposited in water by a trem e or concrete
punp. The nethods and equi prment used shall be subject to approval
Concrete buckets will not be pernmitted for underwater placenent of
concrete except to deliver concrete to the treme. The trem e shal

be watertight and sufficiently large to pernmit a free flow of

concrete. The discharge end of the punp line or trem e shaft shall be
kept continuously subnerged in the concrete. The underwater sea

shall be effected in a manner that will not produce undue turbul ence
in the water. The trem e shaft shall be kept full of concrete to a
point well above the water surface. Placenent shall proceed w thout
interruption until the concrete has been brought to the required

hei ght. The tremi e shall not be noved horizontally during a placing
operation, and a sufficient nunber of trem es shall be provided so
that the maxi mum horizontal flow will be linted to 15 feet.
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4 FI NI SHI NG

The anmbi ent tenperature of spaces adjacent to surfaces being finished
shall be not less than 40 degrees F. |In hot weather when the rate of
evaporation of surface noisture, as determ ned by use of Figure 2.1.5
of ACI 305R, mmy reasonably be expected to exceed 0.2 pounds per
square foot per hour. Provisions for w ndbreaks, shading, fog
spraying, or wet covering with a light-colored naterial shall be nade
i n advance of placenent, and such protective neasures shall be taken
as quickly as finishing operations will allow. Al unforned surfaces
that are not to be covered by additional concrete or backfill shal
have a float finish. Additional finishing shall be as specified bel ow
and shall be true to the elevation shown in the drawings. Surfaces to
recei ve additional concrete or backfill shall be brought to the

el evati on shown on the drawings and left true and regular. Exterior
surfaces shall be sloped for drainage unl ess otherw se shown in the
drawing or as directed. Joints shall be carefully made with a
jointing or edging tool. The finished surfaces shall be protected
fromstains or abrasions. Gate tanpers or jitterbugs shall not be
used.

. 4.1 Unfornmed Surfaces

.4.1.1 Fl oat Fi ni sh

Al'l unformed surfaces shall be screeded and darbied or bullfloated to
bring the surface to the required finish level with no coarse
aggregate visible. No water, cenent, or nortar shall be added to the
surface during the finishing operation. The concrete, while stil
green but sufficiently hardened to bear a man's wei ght wi thout deep
inmprint, shall be floated to a true and even plane. Floating nmay be
performed by use of suitable hand floats or power-driven equi prent.
Hand fl oats shall be nade of nmagnesi um or al um num

.4.1.2 Trowel Finish

A trowel finish shall be applied to unfornmed surfaces where indicated
Concrete surfaces shall be finished with a float finish, and after
surface noi sture has di sappeared, the surface shall be troweled to a
snmoot h, even, dense finish free from bl em shes including trowel narks.

.4.1.3 Broom Fi ni sh

A broom finish shall be applied as the final surface texturing for
sl abs on grade, which will be subject to vehicle or pedestrian
traffic. The concrete surface shall be given a float finish. The
fl oated surface shall be brooned with a fiber-bristle brush in a
direction transverse to that of the main traffic

.4.1. 4 W re-Conmb Texturing

Surface texture transverse to the pavenent centerline shall be applied
using a nechanical wire conb drag. The conb shall be capabl e of
traversing the full width of the pavenent in a single pass at a

uni form speed and with a uniform pressure. Successive passes of the
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comb shall be overl apped the m ni mum necessary to obtain a continuous
and uniformy textured surface. The scores shall be 1/8 to 3/16 inch
deep, 1/16 to 1/8 inch wide, and spaced 1/2 inch apart. Specia
aggregate concrete decks and other surfaces as shown shall be given a
uniformy textured surface finish by use of a Kansas Mop. The
finished texture shall consist of transverse grooves approxi mately
0.125 inches (3.2 nm deep spaced at 1/2 inch (12.5 mm) centers. The
Kansas Mop and the nanner and tine of it's use shall be such as to
result in a uniformtexture without tearing or unduly roughening the
concrete.

. 4.2 Formed Surfaces

Unl ess another finish is specified, surfaces shall be left with the
texture inparted by the forns except that defective surfaces shall be
repaired as described in paragraph FORMED SURFACE REPAIR.  Unl ess

pai nting of surfaces is required, uniformcolor of the concrete shal
be mai ntai ned by use of only one m xture w thout changes in materials
or proportions for any structure or portion of structure that is
exposed to view or on which a special finish is required. The form
panel s used to produce the finish shall be orderly in arrangenent,
with joints between panels planned in approved relation to openings,
bui l ding corners, and other architectural features. The finished
surface of textured, tooled, and other architectural finishes shal
duplicate the pre-approved sanple panel. The sanple panel shall be
prepared in accordance with Section 03101 FORMAORK FOR CONCRETE

Forms shall not be reused if there is any evidence of surface wear or
defects that would inpair the quality of the surface

.4.2.1 Textured Finish

Textured finish shall be applied where specified or indicated, unless
otherwi se directed. This type of finish shall be applied where
specified to conformto details shown in the draw ngs by use of
approved textured formliners. Liner panels shall be secured in the
forms by nmethods recomrended by the manufacturer but not by nethods
that will permt inpressions of nail heads, screw heads, washers, or
the like to be inparted to the surface of the concrete. Edges of
textured panels shall be sealed to each other to prevent grout

| eakage. The seal ant used shall be nonstaining to the surface. The
finish shall be similar to and shall closely match the finish on the
sanmpl e panel

.4.2.2 Tool ed Fini sh

Tool ed finish shall be applied where specified or indicated, unless

ot herwi se directed. The thoroughly cured concrete shall be dressed

with electric, air, or hand tools to a uniformtexture and shall be

gi ven a hand-tool ed surface texture. The finish shall be simlar to
and shall closely match the finish on the sanpl e panel

4.3 Formed Surface Repair
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After renoval of forms, all ridges, lips, and bul ges on surfaces
per manent|ly exposed shall be rempved. All repairs shall be conpleted
Wi thin 48 hours after formrenoval

.4.3.1 Class A Finish

Surfaces listed in Section 03101 FORMAORK FOR CONCRETE and as shown to
have a class A finish shall have surface defects repaired as follows:
defective areas, voids, and honeyconbs snaller than 16 square inches
in area and |l ess than 1/2 inch deep and bug hol es exceeding 1/2 inch
in diameter shall be chipped and filled with dry-packed nortar. Holes
| eft by renpval of tie rods shall be reaned and filled with dry-packed
nortar as specified in paragraph MATERI AL AND PROCEDURE FOR REPAI RS
Def ective and unsound concrete areas |larger than described shall be
defined by 1/2 inch deep dovetailed saw cuts in a rectangular pattern
with lines parallel to the formmrk, the defective concrete renmoved by
chi pping, and the void repaired with replacenment concrete. The
prepared area shall be brush-coated with an epoxy resin neeting the
requi rements of paragraph EPOXY RESIN, or a neat cenent grout after
danmpening the area with water. The void shall be filled with

repl acenment concrete in accordance with paragraph MATERI AL AND
PROCEDURE FOR REPAI RS

.4.3.2 Class C and Class D Finishes

Surfaces listed in Section 03101 FORMAORK FOR CONCRETE and as shown
shall have defects repaired as foll ows: defective areas, voids, and
honeyconbs snmall er than 24 square inches and | ess than 2 inches deep
bug hol es exceeding 1-1/2 inches in dianeter shall be chipped and
filled with dry-packed nortar; and holes | eft by renoval of the tie
rods shall be chipped and filled with dry-packed nortar. Defective
and unsound concrete areas |larger than 24 square inches and deeper
than 1-1/2 inches shall be defined by 1/2 inch deep dovetail ed saw
cuts in a rectangul ar pattern, the defective concrete renoved by
chi pping, and the void repaired with replacenment concrete. The
prepared area shall be brush-coated with an epoxy resin neeting the
requi renments of paragraph EPOXY RESIN, or a neat cenent grout after
danpening the area with water. The void shall be filled with

repl acenent concrete in accordance with paragraph MATERI AL AND
PROCEDURE FOR REPAI RS

.4.3.3 Material and Procedure for Repairs

The cenent used in the dry-packed nortar or replacenent concrete shal
be a blend of the cenent used for production of project concrete and
white portland cenent properly proportioned so that the final col or of
the nortar or concrete will match adjacent concrete. Trial batches
shall be used to deternine the proportions required to match col ors.
Dry- packed nortar shall consist of one part cenment to two and one-hal f
parts fine aggregate. The fine aggregate shall be that used for
production of project concrete. The nortar shall be rem xed over a
period of at |east 30 minutes wi thout addition of water until it
obtains the stiffest consistency that will permt placing. Mortar
shall be thoroughly conpacted into the prepared void by tanping,

roddi ng, ramm ng, etc. and struck off to match adj acent concrete.
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Repl acenent concrete shall be produced using project materials and
shal | be proportioned by the Contracting O ficer. 1t shall be
thoroughly conpacted into the prepared void by internal vibration
tampi ng, rodding, ramming, etc. and shall be struck off and finished
to match adj acent concrete. Forms shall be used to confine the
concrete. If an expanding agent is used in the repair concrete, the
repair shall be thoroughly confined on all sides including the top
surface. Metal tools shall not be used to finish pernmanently exposed
surfaces. The repaired areas shall be cured for 7 days. The
tenperature of the in situ concrete, adjacent air, and repl acenment
nortar or concrete shall be above 40 degrees F during pl acenent,
finishing, and curing. Oher methods and materials for repair may be
used only when approved in witing by the Contracting O ficer

Repairs of the so called "plaster-type" will not be permtted

.5 CURI NG AND PROTECTI ON
.5.1 Dur ati on

Al'l concrete shall be cured by an approved method. Curing
ef fectiveness and nethods shall be continuously nmaintained to ensure
that concrete curing is uninterrupted for the entire curing period

Concrete produced with Type | or 111 Portland cement shall be cured
for at least 7 days.

Concrete containing Type |l Portland cement, or fly ash shall be
cured for at least 14 days.

Concrete containing GGBF dlag shall be cured for at least 21 days.

Curing of the special aggregate concrete shall be a continuously
applied wet cure for a mninmumto 120 hours. The specia
aggregate concrete shall be covered with a wet burlap or wet
cotton mat covering and water applied to the mats to naintain a
wet condition.

| medi ately after placenent, concrete shall be protected from
premature drying, extremes in tenperatures, rapid tenperature change,
and nmechani cal damage. All materials and equi pnent needed for
adequate curing and protection shall be avail able and at the placenent
site prior to the start of concrete placement. Concrete shall be
protected fromthe damagi ng effects of rain for 12 hours and from
flowing water for 14 days. No fire or excessive heat including
wel di ng shall be permitted near or in direct contact with concrete or
concrete enbednents at any tine. Concrete placenents with a | east

di mrension of 2.5 feet shall be protected from damagi ng therma

gradi ents and tenperature conditions as recommended in ACl 207

except as otherw se specified or directed. The contractor shal

provide, install, and nonitor approved concrete tenperature sensors in
the nmiddle of each placenent |ift, near the free surface of each lift.
The air tenperature near the placenment shall be nonitored by approved
net hods. The Contractor shall acconplish tenperature nonitoring at

| east twice per shift, and nore frequently if required due to changing
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tenperature conditions. The tenperature data shall be collected and
stored in an approved data | ogger, which can be downl oaded to paper
printout (and el ectronic data storage and processing software if
required for evaluation). A record of all readings shall be

mai nt ai ned and eval uated for adequacy of protection by the Contractor

Certified report of tenperature data, tines of tenperature nonitoring
and results of data evaluation shall be reported daily in witing to
the Contracting Oficer. Tenperature nonitoring and concrete
protection shall be continuously maintained until concrete thernal
conditions as determined in accordance with ACI 207 indicate that the
concrete will not be subject to danaging thermal conditions, but not

| ess than the specified curing period

3.5.2 Mbi st Curing

Mbi st -cured concrete shall be naintained continuously, not
periodically, wet for the entire curing period. |If water or curing
materials stain or discolor concrete surfaces that are to be

per manent |y exposed, they shall be cleaned as required in paragraph
APPEARANCE. Where wooden form sheathing is left in place during
curing, the sheathing shall be kept wet at all tines. Were stee
forns are left in place during curing, the forns shall be carefully
broken | oose from the hardened concrete and curing water continuously
applied into the void so as to continuously saturate the entire
concrete surface. Horizontal surfaces may be npist cured by ponding,
by covering with a mininum uniformthickness of 2 inches of
continuously saturated sand, or by covering with saturated nonstaining
burlap or cotton mats. Horizontal construction joints may be all owed
to dry for 12 hours inmediately prior to the placing of the foll ow ng
lift.

3.5.3 Menbr ane- Formi ng Curing Conpound

Concrete nmay be cured with an approved nenbrane-forning curing
conpound in |ieu of noist curing except that nenmbrane curing will not
be permitted on any surface to which a grout-cleaned finish is to be
applied or other concrete is to be bonded, on any surface containing
protrudi ng steel reinforcenment, on an abrasive aggregate finish, or
any surface maintained at curing tenperature by use of free steam A
styrene acrylate or chlorinated rubber conpound may be used for
surfaces that are to be painted or are to receive bitum nous roofing
or waterproofing, or for floors that are to receive adhesive
applications of resilient flooring. The curing conpound sel ected
shal | be conpatible with any subsequent paint, roofing, waterproofing,
or flooring specified

3.5.3.1 Pi gnent ed Curing Conpound

A pignmented curing conpound neeting the requirenents of the above
par agr aph MEMBRANE- FORM NG CURI NG COMPOUND ney be used on surfaces
that will not be exposed to view when the project is conpleted

3.5.3.2 Nonpi gment ed Curing Conpound
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A nonpi gnented curing conpound containing a fugitive dye nmay be used

on surfaces that will be exposed to view when the project is

conmpl eted. Concrete cured w th nonpigmented curing conpound must be

shaded fromthe sun for the first 3 days when the anbient tenperature
is 90 degrees F or higher

.5.3.3 Appl i cation

The curing compound shall be applied to forned surfaces i medi ately
after the forns are renoved and prior to any patching or other surface
treat ment except the cleaning of |oose sand, nortar, and debris from
the surface. The surfaces shall be thoroughly noistened with water,
and the curing conpound applied as soon as free water disappears. The
curing conpound shall be applied to unforned surfaces as soon as free
wat er has di sappeared and bl eedi ng has stopped. The curing conmpound
shall be applied in a two-coat continuous operation by approved

not ori zed power-sprayi ng equi pnment operating at a mini mum pressure of
75 psi, at a uniform coverage of not nore than 400 square feet per

gal lon for each coat, and the second coat shall be applied
perpendicular to the first coat. Concrete surfaces that have been
subjected to rainfall within 3 hours after curing conpound has been
applied shall be resprayed by the nethod and at the coverage
specified. All concrete surfaces on which the curing conpound has
been applied shall be adequately protected for the duration of the
entire curing period from pedestrian and vehicular traffic and from
any other cause that will disrupt the continuity of the curing

menbr ane

.5. 4 Evapor ati on Ret ar dant

Sheet curing shall not be used on vertical or near-vertical surfaces.
All surfaces shall be thoroughly wetted and be conpletely covered with
wat er pr oof paper or pol yet hyl ene-coated burlap having the burlap

t horoughly water-saturated before placing. Covering shall be laid
with light-colored side up. Covering shall be |apped not |ess than
12 inches and securely wei ghted down or shall be | apped not |ess than
4 inches and taped to forma continuous cover with completely closed
joints. The sheet shall be weighted to prevent displacenent so that
it remains in contact with the concrete during the specified | ength of
curing. Coverings shall be folded down over exposed edges of sl abs
and secured by approved neans. Sheets shall be immediately repaired
or replaced if tears or hol es appear during the curing period

.5.5 Col d- Weat her Curing and Protection

VWhen the daily outdoor |ow tenperature is |less than 32 degrees F, the
tenmperature of the concrete shall be maintained above 40 degrees F for
the first 7 days after placing. 1In addition, during the period of
protection renoval, the air tenperature adjacent to the concrete
surfaces shall be controlled so that concrete near the surface wll

not be subjected to a tenperature differential of nore than 25 degrees
F as determnmi ned by observation of ambi ent and concrete tenperatures

i ndi cated by suitable tenperatures neasuring devices furnished by the
Contractor as required and installed adjacent to the concrete surface
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and 2 inches inside the surface of the concrete. The installation of
the thernoneters shall be made by the Contractor at such |ocations as
may be directed.

3.5.6 Hot Weat her Curing and Protection

WHEN THE RATE OF EVAPORATI ON OF SURFACE MO STURE, AS DETERM NED BY USE
OF FIG 2.1.5 OF ACI 305, MAY REASONABLY BE EXPECTED TO EXCEED 0. 2
POUNDS PER SQUARE FOOT PER HOUR, PROVI SI ONS FOR W NDBREAKS, SHADI NG
FOG SPRAYI NG, OR WET COVERING W TH A LI GHT COLORED MATERI AL SHALL BE
MADE | N ADVANCE OF PLACEMENT, AND SUCH PROTECTI VE MEASURES SHALL BE
TAKEN AS QUI CKLY AS FI NI SHI NG OPERATI ONS W LL ALLOW 3.6 SETTI NG OF
BASE PLATES AND BEARI NG PLATES

3.6.1 Setting of Plates

After being plunbed and properly positioned, colum base plates,
bearing plates for beans and simlar structural memnmbers, and nmachinery
and equi pment base plates shall be provided with full bearing with
nonshrink grout. The space between the top of concrete or nasonry-
bearing surface and the bottom of the plate shall be approxi mately

1/ 24 of the width of the plate, but not |less than 1/2 inch for plates
| ess than 12 inches wide. Concrete surfaces shall be rough, clean,
and free of oil, grease, and laitance, and they shall be danp. Meta
surfaces shall be clean and free of oil, grease, and rust.

3.6.2 Nonshri nk Grout Application

Nonshrink grout shall conformto the requirenents of paragraph
NONSHRI NK GROUT. Water content shall be the minimumthat will provide
a flowable nmixture and fill the space to be grouted without
segregation, bleeding, or reduction of strength.

3.6.2.1 M xi ng and Pl aci ng of Nonshrink Grout

M xi ng and pl acing shall be in conformance with the materia

manuf acturer's instructions and as specified. Ingredients shall be
thoroughly dry-m xed before adding water. After adding water, the
batch shall be nmixed for 3 minutes. Batches shall be of size to allow
conti nuous placenent of freshly nmixed grout. Gout not used within 30
m nutes after mxing shall be discarded. The space between the top of
the concrete or masonry-bearing surface and the plate shall be filled
solid with the grout. Forns shall be of wood or other equally
suitable material for retaining the grout and shall be renpved after
the grout has set. |f grade "A" grout as specified in ASTM C 1107 is
used, all surfaces shall be fornmed to provide restraint. The placed
grout shall be worked to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. Gout shall not be
retenpered or subjected to vibration fromany source. \Were

cl earances are unusually small, placenent shall be under pressure with
a grout punp. Tenperature of the grout, and of surfaces receiving the
grout, shall be maintained at 65 to 85 degrees F until after setting.

3.6.2.2 Treat nent of Exposed Surfaces

03311-39



After the grout has set, those types containing netallic aggregate
shal | have the exposed surfaces cut back 1 inch and inmmediately
covered with a parge coat of nortar proportioned by nmass of one part
portland cenent, two parts sand, and sufficient water to nmake the

m xture placeable. The parge coat shall have a snooth, dense finish.
The exposed surface of other types of nonshrink grout shall have a
snoot h, dense fi nish.

3.6.2.3 Curing

Grout and parge coats shall be cured in conformance w th paragraph
CURI NG AND PROTECTI ON

3.7 TESTS AND | NSPECTI ONS
Tests and inspections shall conformto the followi ng requirenents.
3.7.1 Cener a

The Contractor shall performthe inspections and tests described

bel ow, and, based upon the results of these inspections and tests, he
shall take the action required and submit reports as required. Wen,
in the opinion of the Contracting O ficer, the concreting operation is
out of control, concrete placenent shall cease. The |aboratory
performng the tests shall conformwi th ASTM C 1077. The | aboratory
shall be located onsite. (An offsite |aboratory may be used, subject
to the approval of the Contracting O ficer.) The individuals who
sanpl e and test concrete or the constituents of concrete as required
in this specification shall have denponstrated a know edge and ability
to performthe necessary test procedures equivalent to the ACI m ni nrum
gui delines for certification of Concrete Field Testing Technicians,
Grade |I. The individuals who performthe inspection of concrete
construction shall have denonstrated a know edge and ability

equi valent to the ACI m ni mum guidelines for certification of Concrete
Transportation Construction Inspector (CTCl). The Government will

i nspect the | aboratory, equipnment, and test procedures prior to start
of concreting operations and at | east once per year thereafter for
conformance with ASTM C 1077.

3.7.2 Testing and I nspection Requirenents
3.7.2.1 Fi ne Aggregate

a. Gading - At |east once during each shift when the concrete
plant is operating, there shall be one sieve analysis and
fineness nmodul us determ nation in accordance with ASTM C 136 and
COE CRD-C 104 for the fine aggregate or for each size range of
fine aggregate if it is batched in nore than one size or
classification. The |ocation at which sanples are taken nay be
sel ected by the Contractor as the npbst advantageous for control.
However, the Contractor is responsible for delivering fine
aggregate to the mxer within specification limts.

b. Corrective Action for Fine Aggregate Grading - \Wen the
anount passing on any sieve is outside the specification linmts,
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2.

the fine aggregate shall be i medi ately resanpl ed and retested.
If there is another failure on any sieve, the fact shal
i medi ately be reported to the Contracting O ficer.

c. Misture Content Testing - Wen in the opinion of the
Contracting Officer the electric noisture nmeter is not operating
satisfactorily, there shall be at |east four tests for noisture
content in accordance with ASTM C 566 during each 8-hour period
of m xing plant operation. The tines for the tests shall be

sel ected randomy within the 8-hour period. An additional test
shall be nmade whenever the slunp is shown to be out of control or
excessive variation in workability is reported by the placing
foreman. When the electric nmoisture neter is operating
satisfactorily, at least two direct measurenents of noisture
content shall be made per week to check the calibration of the
meter. The results of tests for noisture content shall be used
to adjust the added water in the control of the batch plant.

d. Moisture Content Corrective Action - \Wenever the noisture
content of the fine aggregate changes by 0.5 percent or nore, the
scal e settings for the fine-aggregate batcher and water batcher
shall be adjusted (directly or by means of a nvisture
conpensation device) if necessary to maintain the specified

sl unp.

2 Coar se Aggregate

a. Grading - At |east once during each consecutive 8 hours of
operations in which the concrete plant is operating, there shal
be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |location at which sanples are taken may
be selected by the Contractor as the npost advantageous for
production control. However, the Contractor shall be responsible
for delivering the aggregate to the mixer within specification
limts. A test record of sanples of aggregate taken at the sane
| ocations shall show the results of the current test as well as
the average results of the five npost recent tests including the
current test. The Contractor nmay adopt limts for graduation
control which are coarser than the specification linmts for
sanpl es taken at |ocations other than as delivered to the nixer
to all ow for degradation during handling.

b. Corrective Action for Gading - Wen the anmbunt passi ng any
sieve is outside the specification |inmts, the coarse aggregate
shall be immediately resanpled and retested. |[|f the second
sanple fails on any sieve, that fact shall be reported to the
Contracting Officer. \Where two consecutive averages of five
tests are outside specification |imts, the operation shall be
consi dered out of control and shall be reported to the
Contracting Officer. Concreting shall be stopped and i medi ate
steps shall be taken to correct the grading.

c. Coarse Aggregate Misture Content - A test for noisture
content of each size group of coarse aggregate shall be nmde at
| east twice per week. Wen two consecutive readings for snall est
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Ssi ze coarse aggregate differ
of testing shal
unt i

aggr egat e,

by nore than 1.0 percent,

frequency

be increased to that specified above for fine
the difference falls below 1.0 percent.

d. Coarse Aggregate Misture Corrective Action - Whenever the
noi sture content of any size of coarse aggregate changes by 0.5
the scale setting for the coarse aggregate

be adjusted if necessary to

percent or
bat cher

nor e,
and the water

bat cher

mai ntain the specified slunp.

3.7.2.3

a. Frequency of Quality Tests -
of concrete placement the Contractor shal

Qual ity of Aggregates

aggregate quality listed bel ow

concrete pI acenent,

shal

In addition,
t he Contractor

shal

Thirty days prior to the start
perform al
after

tests for

the start of
performtests for

aggregate quality in accordance with the frequency schedul e shown

bel ow.
shal

PROPERTY

Specific Gravity
127

128
Absor ption
127
128
Durability
Fact or Usi ng,
114
(Procedure A)
666
Al kali Reactivity
1260
Clay Lunps
and Friable
Particles
142
Mat eri al Fi ner
than the 75-m
(No. 200) Sieve
117
I mpurities

FI NE
AGGREGATE

Every 3 nonths

Every 3 nonths

Every 12 nonths

Every 3 nonths

Every 3 nonths

Not applicable

Every 3 nonths
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FREQUENCY
COARSE
AGGREGATE

Every 3 nonths

Every 3 nonths

Every 12 nont hs

Every 3 nonths

Every 3 nonths

Every 3 nonths

Not applicable

Sanples tested after the start of concrete placenent
be taken i mmedi ately prior to entering the concrete nixer

TEST

ASTM C

ASTM C

ASTM C

ASTM C

COE CRD-C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C 40
ASTM C 87



L. A. Abrasion Not applicable Every 6 nonths ASTM C

131

535

ASTM C

Pet rogr aphi c
Exami nati on Every 6 nonths Every 6 nonths ASTM C

295

Total Chert,
than | ess 2.40
specific gravity Every 6 nonths Every 4 hours ASTM C

123

Coal

and

Lignite, |ess
than 2.00
gravity Every 6 months Every 6 months ASTM C

123

. 2.

b. Corrective Action for Aggregate Quality - If the result of a
quality test fails to neet the requirements for quality

i medi ately prior to start of concrete placenent, production
procedures or materials shall be changed and additional tests
shall be perfornmed until the material neets the quality

requi renents prior to proceeding with either mxture
proportioning studies or starting concrete placenent. After
concrete placenment commences, whenever the result of a test for
quality fails the requirenments, the test shall be rerun

i mediately. |If the second test fails the quality requirenent,
the fact shall be reported to the Contracting O ficer and

i medi ate steps taken to rectify the situation

4 Scal es

a. Weighing Accuracy - The accuracy of the scales shall be
checked by test weights prior to start of concrete operations and
at | east once every 3 nonths for conformance with the applicable
requi renents of paragraph BATCHI NG EQUI PMENT. Such tests shal

al so be made as directed whenever there are variations in
properties of the fresh concrete that could result from batching
errors.

b. Batching and Recordi ng Accuracy - Once a week the accuracy of
each batching and recordi ng device shall be checked during a

wei ghi ng operation by noting and recordi ng the required wei ght,
recorded wei ght, and the actual weight batched. The Contractor
shall confirmthat the calibration devices described in paragraph
BATCH PLANT for checking the accuracy of dispensed adm xtures are
operating properly.

c. Scales Corrective Action - When either the weighing accuracy
or batching accuracy does not conply with specification
requi renents, the plant shall not be operated until necessary
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adj ustnents or repairs have been made. Discrepancies in
recordi ng accuracies shall be corrected inmmediately.

3.7.2.5 Bat ch- Pl ant Contr ol

The nmeasurenent of all constituent nmaterials including cenentitious
mat eri al s, each size of aggregate, water, and admi xtures shall be
continuously controlled. The aggregate wei ghts and anpunt of added
wat er shall be adjusted as necessary to conpensate for free mpisture
in the aggregates. The anount of air-entraining agent shall be
adjusted to control air content within specified Iimts. A report
shall be prepared indicating type and source of cenent used, type and
source of pozzolan or slag used, ampbunt and source of adm xtures used,
aggregate source, the required aggregate and water weights per cubic
yard, amount of water as free noisture in each size of aggregate, and
the batch aggregate and water weights per cubic yard for each cl ass of
concrete batched during plant operation

3.7.2.6 Concrete M xture

a. Air Content Testing - Air content tests shall be nade when
test specinens are fabricated. |In addition, at |least two tests
for air content shall be made on randomy sel ected batches of
each separate concrete m xture produced during each 8-hour period
of concrete production. Additional tests shall be nade when
excessive variation in workability is reported by the placing
foreman or Governnment quality assurance representative. Tests
shall be made in accordance with ASTM C 231. Test results shal
be plotted on control charts which shall at all times be readily
avail able to the Governnment. Copies of the current contro

charts shall be kept in the field by the Contractor's quality
control representatives and results plotted as tests are nade.
When a single test result reaches either the upper or | ower
action limt a second test shall imediately be made. The
results of the two tests shall be averaged and this average used
as the air content of the batch to plot on both the control chart
for air content and the control chart for range, and for
determining the need for any renmedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate chart for each m xture on which an "average
line" is set at the mdpoint of the specified air content range
from paragraph AIR CONTENT. An upper warning linit and a | ower
warning limt line shall be set 1.0 percentage point above and
bel ow the average line. An upper action limt and a | ower action
limt line shall be set 1.5 percentage points above and bel ow t he
average |line, respectively. The range between each two
consecutive tests shall be plotted on a control chart for range
where an upper warning limt is set at 2.0 percentage points and
up upper action limt is set at 3.0 percentage points. Sanples
for air content nmay be taken at the mixer, however, the
Contractor is responsible for delivering the concrete to the

pl acenent site at the stipulated air content. |If the
Contractor's materials or transportati on nethods cause air
content | oss between the m xer and the placement, correlation
sanpl es shall be taken at the placenent site as required by the
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Contracting Officer and the air content at the m xer controlled
as directed.

b. Air Content Corrective Action - Wenever points on the
control chart for percent air reach either warning limt, an

adj ustment shall i mrediately be nade in the anount of air-
entraining adm xture batched. As soon as is practical after each
adj ust ment, another test shall be nmade to verify the result of
the adjustnent. Whenever a point on the control chart range
reaches the warning limt, the adm xture dispenser shall be
recalibrated to ensure that it is operating accurately and with
good reproducibility. Wenever a point on either control chart
reaches an action limt line, the air content shall be considered
out of control and the concreting operation shall inmediately be
halted until the air content is under control. Additional air
content tests shall be nade when concreting is restarted. Al
this shall be at no extra cost to the CGovernment.

c. Slunp Testing - In addition to slunmp tests which shall be
made when test specinens are fabricated, at |east four slunp
tests shall be made on randomy sel ected batches in accordance
with ASTM C 143/ C 143M for each separate concrete m xture
produced during each 8-hour or |ess period of concrete production
each day. Also, additional tests shall be nade when excessive
variation in workability is reported by the placing foreman or
Government's quality assurance representative. Test results
shal |l be plotted on control charts which shall at all tinmes be
readily available to the Governnent. Copies of the current

control charts shall be kept in the field by the Contractor's
quality control representatives and results plotted as tests are
made. \Wien a single slunp test reaches or goes beyond either the
upper or lower action limt, a second test shall inmediately be
made on the same batch of concrete. The results of the two tests
shall be averaged and this average used as the slunmp of the batch
to plot on both the control chart for percent air and the chart
for range, and for determ ning the need for any renedial action
An upper warning limt shall be set at 1/2 inch bel ow t he maxi mum
al |l owabl e sl unp on separate control charts for percent air used
for each type of mxture as specified in paragraph SLUWMP, and an
upper action limt line and lower action limt line shall be set
at the nmaxi num and mi ni rum al | owabl e sl unps, respectively, as
specified in the sanme paragraph. The range between each
consecutive slunmp test for each type of mixture shall be plotted
on a single control chart for range on which an upper action
limt is set at 2 inches. Samples for slunp shall be taken at
the m xer, however, the Contractor is responsible for delivering
the concrete to the placenent site at the stipulated slunp. If
the Contractor's materials or transportation nmethods cause slunp
| oss between m xer and the placenent, correlation sanpl es shal

be taken at the placenent site as required by the Contracting

O ficer and the slunp at the m xer controlled as directed.

d. Slunp Corrective Action - Wenever points on the contro
chart for slunp reach the upper warning limt, an adjustnent
shall be immediately made in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the tota
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wat er content does not exceed that anmount allowed by the maxi mum
W C specified, based upon aggregates which are in a saturated
surface-dry condition. Wen a single slunp reaches the upper or
| ower action limt, no further concrete shall be delivered to the
placing site until proper adjustnents have been made.

| medi ately after each adjustnent, another test shall be made to
verify the correctness of the adjustnment. Wenever two
consecutive slunp tests, nmade during a period when there was no
adj ust rent of batch wei ghts, produce a point on the control chart
for range at or above the upper action |linit, the concreting
operation shall imediately be halted and the Contractor shal
take appropriate steps to bring the slunp under control. Also,
additional slunp tests shall be nmade as directed. Al this shal
be at no additional cost to the Governnent.

e. Tenperature - The tenperature of the concrete shall be
measur ed when conpressive strength specinens are fabricated.
Measur ement shall be in accordance with ASTM C 1064/ C 1064M  The
tenperature shall be reported along with the conpressive strength
data. During hot weather conditions, mass or |arge placenents
with a least dinmension of 2.5 feet shall have a tenperature
nmeassur ement nmade for each batch or delivery at the placenent

| ocation, prior to placement.

f. Conpressive-Strength Specinmens - At |east one set of test
speci mens shall be made each day on each different concrete

m xture placed during the day, except special aggregate concrete.
At | east one set of test specinens shall be nade for specia
aggregate concrete for every 50 cubic yards, or fraction thereof,
pl aced i n one continuous operation. Addi ti onal sets of test
cylinders shall be nmade, as directed by the Contracting O ficer,
when the m xture proportions are changed or when | ow strengths
have been detected. A random sanpling plan shall be devel oped by
the Contractor and approved by the Contracting O ficer prior to
the start of construction. The plan shall assure that sanpling
is done in a conpletely random and unbi ased nmanner. A set of
test specinens for concrete with a 28-day specified strength per
par agraph DESI GN REQUI REMENTS shal |l consist of four cylinders,
two to be tested at 7 days and two at 28 days. A set of test
speci mens for concrete with a 7-day strength per specified

par agr aph DESI GN REQUI REMENTS shal | consist of six cylinders, two
tested at 3 days, two at 7 days, and two at 28 days. Test

speci mens shall be nolded and cured in accordance with ASTM C
31/ C 31M and tested in accordance with ASTM C 39/C 39M Al
conpressive-strength tests shall be reported i mediately to the
Contracting Officer. Quality control charts shall be kept for

i ndi vidual strength tests, noving average for strength, and
novi ng average for range for each m xture. The charts shall be
simlar to those found in AC 214.

3.7.2.7 I nspection Before Placing

Foundation or construction joints, forns, and enbedded itens shall be
i nspected for quality by the Contractor in sufficient tinme prior to
each concrete placenent to certify to the Contracting O ficer that

03311-46



they are ready to receive concrete. The results of each inspection
shal |l be reported in witing.

3.7.2.8 Pl aci ng

. 2.

. 2.

a. Placing Inspection - The placing foreman shall supervise al
pl aci ng operations, shall determine that the correct quality of
concrete or grout is placed in each |ocation as directed and
shall be responsible for neasuring and recordi ng concrete
tenperatures and ambi ent tenperature hourly during placing
operations, weather conditions, tinme of placenent, yardage

pl aced, and nethod of placenent.

b. Placing Corrective Action - The placing foreman shall not
permt batching and placing to begin until he has verified that
an adequat e nunber of vibrators in working order and with
conpetent operators are available. Placing shall not be
continued if any pile of concrete is inadequately consolidated.
If any batch of concrete fails to neet the tenperature

requi renents, inmediate steps shall be taken to inprove
tenperature controls.

9 Vi brators

a. Vibrator Testing and Use - The frequency and anplitude of
each vibrator shall be determ ned in accordance with COE CRD-C
521prior to initial use and at |east once a nmonth when concrete
is being placed. Additional tests shall be nade as directed when
a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determ ned at the sanme tine the
vibrator is operating in concrete with the tachometer held

agai nst the upper end of the vibrator head while al nost subnerged
and just before the vibrator is withdrawn fromthe concrete. The
anplitude shall be determined with the head vibrating in air

Two neasurenents shall be taken, one near the tip and another
near the upper end of the vibrator head and these results
averaged. The make, nodel, type, and size of the vibrator and
frequency and anplitude results shall be reported in witing.

b. Vibrator Corrective Action - Any vibrator not neeting the
requi renents of paragraph VIBRATORS shall be inmediately renoved
fromservice and repaired or repl aced

10 Curing

a. Moist-Curing Inspections - At |east once each shift, and once
per day on nonwork days an inspection shall be made of all areas
subject to nmoist curing. The surface noisture condition shall be
noted and recorded.

b. Moist-Curing Corrective Action - Wien a daily inspection
report lists an area of inadequate curing, inmediate corrective
action shall be taken, and the required curing period for such
areas shall be extended by one (1) day.
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c. Menbrane-Curing Inspection - No curing conpound shall be
applied until the Contractor's authorized representative has
verified that the compound is properly m xed and ready for
spraying. At the end of each operation, he shall estimte the
quantity of conmpound used by neasurenent of the container and the
area of concrete surface covered and conpute the rate of coverage
in square feet per gallon. He shall note whether or not coverage
is uniform

d. Menbrane-Curing Corrective Action - Wen the coverage rate of
the curing conmpound is |less than that specified or when the
coverage is not uniform the entire surface shall be sprayed
agai n.

e. Sheet-Curing Inspection - At |east once each shift and once
per day on nonwork days, an inspection shall be nmade of all areas
bei ng cured using material sheets. The condition of the covering
and the tightness of the |laps and tapes shall be noted and
recorded.

f. Sheet-Curing Corrective Action - Wen a daily inspection
report lists any tears, holes, or laps or joints that are not
conpletely closed, the tears and holes shall pronptly be repaired
or the sheets replaced, the joints closed, and the required
curing period for those areas shall be extended by one (1) day.

3.7.2.11 Col d- Weat her Protection and Seal ed I nsul ation Curing

At | east once each shift and once per day on nonwork days, an

i nspection shall be made of all areas subject to col d-weat her
protection. The protection systemshall be inspected for holes,
tears, unsealed joints, or other deficiencies that could result in
damage to the concrete. Special attention shall be taken at edges,
corners, and thin sections. Any deficiencies shall be noted,
corrected, and reported

3.7.2.12 Col d- Weat her Protection Corrective Action

When a daily inspection report lists any holes, tears, unseal ed
joints, or other deficiencies, the deficiency shall be corrected
i mmedi ately and the period of protection extended 1 day.

3.7.2.13 M xer Uniformty

a. Stationary Mxers - Prior to the start of concrete placing
and once every 6 nonths when concrete is being placed, or once
for every 75,000 cubic yards of concrete placed, whichever
results in the longest time interval, uniformty of concrete
m xi ng shall be deternmined in accordance with ASTM C 94/ C 94M

b. Truck Mxers - Prior to the start of concrete placing and at
| east once every 6 nonths when concrete is being placed,
uniformty of concrete shall be determined in accordance with
ASTM C 94/ C 94M  The truck m xers shall be selected randomy for
testing. Wen satisfactory performance is found in one truck
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3.

m xer, the performance of m xers of substantially the same design
and condition of the bl ades nmay be regarded as satisfactory.

7.2.14 M xer Uniformity Corrective Action

When a mixer fails to neet nixer uniformty requirenents, either the
nm xer shall be renpved from service on the work, the m xing tinme shal
be increased, batching sequence changed, batch size reduced, or

adj ustnents shall be made to the mi xer until conpliance is achieved

. 7.3 Reports

Al results of tests or inspections conducted shall be reported
informally as they are conpleted and in witing daily. A weekly
report shall be prepared for the updating of control charts covering
the entire period fromthe start of the construction season through
the current week. During periods of col d-weather protection, reports
of pertinent tenperatures shall be made daily. These requirenments do
not relieve the Contractor of the obligation to report certain
failures inmediately as required in precedi ng paragraphs. Such
reports of failures and the action taken shall be confirnmed in witing
in the routine reports. The Contracting Oficer has the right to
exam ne all test and inspection records.

LI ST OF COARSE AGCREGATE SOURCES

QUARRI ES COUNTY STATE GEOLOG CAL
UNI'T

LaFar ge (Menefee)

- Dresden Quarry Pettis MO Burlington
LS

Sec. 23, T.46N, R22W

Sedal ia, MO

816-826- 0328

Fi scher Quarries Pettis MO Burl i ngton
LS

Sec 17, T46, R21
Hughesville, MO
660- 829- 5555,
800- 352- 1517

Hi

Ity Quarries
Snyder QuarryY St. dair MO Burl i ngton

LS
Sec. 16, T39N, R25W

d

i nton, MO

816- 855-8135

Hi

Ity Quarries
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- Tightwad Quarry Bent on MO
Burlington LS
Sec. 3 & 34, T41IN, R24W
Clinton, MO
816- 855-8135

Hilty Quarries
- Warsaw North Quarry Bent on MO
Burlington LS
Sec. 15, T41N, R23W
Cinton, MO
816- 855- 8135

Hlty Quarries
- Warsaw South Quarry Bent on MO
Burlington LS
Sec. 4 T39N, R22w
Cinton, MO
816- 855- 8135

Ash Grove Aggregates
- Wheatl and QRY Hi ckory MO
Burlington LS
Sec. 2, T37N, R23W
Butler, MO
816-679-4128

LI ST OF FI NE AGGREGATE SOURCES

SOURCE LOCATI ONS GEOLOG CAL UNILT

Commer ci al Producers Kansas & M ssouri Rivers Nat ur al
Al luvi al Sand

LI ST OF COARSE SPECI AL AGGREGATE SOURCES ( ABRASI VE)

SOURCE LOCATI ONS GEOLOGI CAL UNI T
Iron Mountain Trap Sec.29,30& 31, T 35N, Felsite
Rock Co., R 4 E, St. Francois County, Porphyry
Iron Mountain, Missouri 63649
Concrete Materias Sec. 18, T. 101 N., R. 49 W. Sioux
Quarry Minnehaha County Quartzite
Sioux Falls, South Dakota
Dell Rapids Quarry Sec. 10, T104 N, R49 W, Sioux
L. G. BEveigt Minnehaha County Quartzite

Sioux Falls, South Dakota
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LIST OF FINE SPECIAL AGGREGATE SOURCES

(ABRASIVE)
SOURCE LOCATIONS GEOLOGICAL UNIT
Commerci al Producers Kansas & M ssouri Rivers Nat ural Al |l uvi al

Sand

Sec 5, T52N, R21W

Listing of a source is not to be construed as approval of all materi al
fromthe source. The right is reserved to reject materials from
certain |localized areas, zones, strata, or channels when such
materials are unsuitable as determned by the Contracting Oficer. A
Wi nter quarrying prohibitionis in effect for this Contract.

Materials may be furnished fromany of the above |listed sources or, at
the option of the Contractor, may be furnished from any other source
desi gnated by the Contractor and approved by the Contracting O ficer.

-- BEnd O Section --
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