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RW.01 ‑ EARTHWORK

1. DESCRIPTION

A.
The work includes all field surveys, excavation, filling, backfilling and grading necessary for the proper completion of the project and not specifically specified in other sections of the Specifications.

2. APPLICABLE DOCUMENTS

A.
Current editions or revisions of the following specifications and standards will apply.

ASTM D ‑ 2487
'Classification of Soils for Engineering Purposes"

ASTM D ‑ 2167
Density of Soil in Place by the rubber‑balloon method.

ASTM D ‑ 2922
Density of Soil and soil‑aggregate in place by nuclear methods


(shallow depth).

ASTM D ‑ 1556
Density of soil in place by the sand cone method.

(AASHTO T ‑ 191)

ASTM D ‑ 1557
Moisture‑density relation of soils ‑

(AASHTO T ‑180)

Method A or C, as applicable.

ASTM D ‑ 698
Moisture‑density relation of soils ‑

(AASHTO T ‑ 99)

Method A or C, as applicable.

3. SUBMITTALS

A.
A minimum of two (2) copies of results of all required tests shall be submitted to ENGINEER.

4. MATERIALS

A.
FILL AND BACKFILL ‑ All fill and backfill shall be suitable material free from roots, wood

space material, and other vegetable matter and refuse. Acceptable material shall generally

be a natural or artificial mixture of soil types normally found in natural deposits in the project

vicinity or material obtained from the CONTRACTOR's excavations. Fill, backfill and

embankment for structures, foundations, spread footings, concrete slabs on grade which

are not pile supported and pavements, shall conform to the following unless specifically

noted in other sections of the Specifications: Liquid limit shall not exceed 30; plasticity

index shall not be greater than 15; and no more than 15 percent by weight shall be finer

than a No. 200 sieve.

B.
UNSUITABLE MATERIAL ‑ In addition to vegetable matter, sod, muck, roots and rubbish,

highly plastic clay soils of the CH and MH descriptions, border‑line soils of the SC‑CH
description, and organic soils of the OL and OH descriptions as defined in the Unified Soils

Classification System; shall be considered as unsuitable material unless specifically noted

in other sections of the Specifications.

C.
RIP‑RAP ‑ All materials used as rip‑rap shall conform to State Highway Department Standard Specifications.
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5. FIELD SURVEYS

AL
The CONTRACTOR shall perform all necessary field surveying on all earthwork, including lines and grades.

6. SITE PREPARATION

A.
The CONTRACTOR shall clear and grub the job site within the limits of the clearing and

grubbing shown on the Drawings. Clearing and grubbing shall consist of clearing the

surface of the ground of all trees, stumps, brush, roots, fence structures, debris, rubbish

of any nature or such material which in the opinion of the ENGINEER is unsuitable for the

foundation of pavements or structures including the disposal from the project of all spoil

materials resulting from clearing and grubbing by burning or otherwise.

B.
The topsoil from the surface of the ground to be excavated or occupied by fills within the

general area specified to be sodded or planted (excluding sewer, gas, and water lines

outside of plant piping) shall be 'stripped’ or removed before other excavation work is

started. Topsoil so removed shall be stockpiled at a suitable location so that it can be

reused later for planting or sprigging as specified elsewhere. This stripping operation shall

remove all leaves, loam, and loose topsoil that are unsuitable for foundations and preserve

this material for use later in planting the finished excavated areas. The depth to which

topsoil is removed shall be determined by the ENGINEER but will be generally between the

limits of two to six inches.

C.
All stumps, roots, and other perishable matter thus exposed shall be removed to a depth

of not less than one foot. Any pits or cavities thereby created which extend beyond the

excavation limits shown on the plans shall be filled with approved material and compacted

to the same density as the adjacent earth material. Any deposits of muck, peat, bark or

trash occurring within the limits of clearing and grubbing or where directed by the

ENGINEER shall be removed to their full depth and backfilled with native sand as specified

herein. Material removed during clearing and grubbing shall be piled and burned or

disposed of at locations provided by the CONTRACTOR and in accordance with local laws

and regulations.

7. GENERAL EXCAVATION (Rough Grading)

A.
General Excavation, also synonymous with ‘Rough Grading', is defined as the site grading


depicted on the plans as will modify existing contour lines.

B.
Excavation shall be done where indicated on drawings and to within four (4) inches of


designated finished grade.

C.
All suitable excavated material shall be transported to and placed in the fill areas within the


limits of the work as specified and as shown on the plans, or as otherwise directed by the


ENGINEER.

D.
Where material encountered within the limits of the work shall be considered unsuitable by


the ENGINEER, such material shall be excavated to the depth directed. Unless otherwise


directed all excess and unsuitable material shall be disposed of as specified herein.

E.
During construction, excavation and filling shall be performed in a manner and sequence


that will provide drainage at all times. Material required for fills in excess of that produced

by normal grading operations shall be excavated from borrow areas as specified herein.

F.
Slopes and ditches shall be neatly trimmed and finished to conform to the slope lines

shown on the plans or as directed by the ENGINEER.
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B. STRUCTURAL EXCAVATION

A.
Excavation for poured in place structures shall not be greater in horizontal areas that

required to allow two feet in the clear between the outer surface of the structure and the

walls of the adjacent excavation or of the sheeting used to protect it (unless otherwise

indicated on the Drawings). The bottom of the excavation shall be true to the required

shape and elevations shown on the plans. No earth backfilling will be permitted under

structures unless specifically shown on the Drawings. Should the CONTRACTOR excavate

below the elevations shown or specified, he shall fill the void made with 2000 psi concrete

at his own expense.

B.
The CONTRACTOR shall notify the ENGINEER in due time to permit him to inspect

completed excavation, and no concrete or fill shall be placed in excavations or upon

subgrades until they have been inspected by the ENGINEER.

C.
On the completion of all excavation as indicated on drawings, the CONTRACTOR shall notify

the ENGINEER and make such probings as shown on the plans or as directed by the

ENGINEER where the character of the soil requires it. Proper adjustment in footing and

foundation dimensions shall be made before work proceeds. Any such adjustment will be

made by the CONTRACTOR on written instructions from ENGINEER.

D.
in areas where excavation may endanger existing railroads, structures and utilities,

CONTRACTOR will provide suitable support to these existing facilities so as to insure that

damage will not occur. The CONTRACTOR must obtain written approval from the utility or

OWNER concerned before proceeding with any construction which might undermine or

endanger existing utilities.

E.
When much, quicksand, soft clay, swampy or other material unsuitable for structural

foundations or subgrades are encountered which extend beyond the limits of the excavation,

such material shall be removed to a depth sufficient to produce a firm foundation or

subgrade. The unsuitable material shall then be replaced with a proper bedding material.

F.
In all cases where materials are deposited along open excavation they shall be placed so

that in the event of rain, no damage will result to the work or adjacent property.

9. DITCH AND CHANNEL EXCAVATION

A‑
Ditches and channels shall be cut accurately to the cross sections and grades indicated

on the drawings. At ‑roots, stumps and foreign matter in the sides and bottom of ditches

shall be cut to conform to the slope, grade and shape of the sections shown.

B.
Care shall be taken not to excavate ditches below grades indicated. Any excessive ditch

excavation shall be backfilled to grade with suitable, thoroughly compacted material. The

CONTRACTOR shall maintain all ditches and gutters excavated under the contract free

from detrimental quantities of leaves, sticks and other debris until final acceptance of the

work.

C.
All suitable material excavated from ditches shall be placed in fill areas unless otherwise

directed.

10. TRENCH EXCAVATION

A.
Trench excavation shall be in accordance with Section GIVI‑04.
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11. UNSUITABLE MATERIAL EXCAVATION

A.
This classification shall consist of material excavated and wasted or otherwise disposed of

as directed, because of unsuitability for foundations, embankments, or for use in the backfill.

B.
Excavations and backfill of unsuitable material areas shall be performed as follows. If the

disposal area is designated on the drawings, it will be staked out and shall be cleared prior

to beginning the excavation work. Where directed, dikes shall be built without compensation

to keep the deposited unsuitable material within the limits of the designated area.

Excavation of unsuitable material shall be performed by a suction dredge or dragline

excavator or by other approved means.

C.
Underwater backfill of unsuitable material excavation areas shall follow closely behind

underwater removal of unsuitable material unless otherwise specified. Underwater backfill

shall be so deposited that its weight will displace and force any remaining unsuitable

material outward and ahead of the backfill, and prevent trapping of unsuitable material

pockets. Back pressure from displaced unsuitable material against the toe of the advancing

backfill shall be relieved promptly by excavating the displaced unsuitable material as fast

as it accumulates. Underwater backfill will be allowed only upon prior approval of the

ENGINEER.

D.
Unsuitable material shall be wasted on the areas provided on the Drawings or on approved

substitute areas. If no disposal areas are shown on the Drawings, the CONTRACTOR shall

provide at his own expense disposal areas satisfactory to the ENGINEER. As soon as the

surface condition of the wasted material will permit, the CONTRACTOR shall remove all

visible stumps, roots, logs and other debris from the waste pile and dispose of them without

extra compensation. No compaction of waste pile will be required. Before acceptance of

the work, all parts of the waste pile shall be drained and dressed to a pleasing and

reasonable uniform surface as directed.

E.
The unsuitable material shall be replaced by extending the proper bearing element to rest

upon undisturbed subgrade.

12. WET EXCAVATION

A.
Where the excavation area shown on the drawings falls under the water surface or near the

banks of a flowing stream or other body of water or in high ground water areas, the

CONTRACTOR may adopt and carry out any method he may deem feasible for the

performance of the excavation work and for the protection of the work thereafter; provided

the method and equipment to be used has received prior approval of the ENGINEER.

B.
The excavation area shall be effectively protected from damage during the excavation period

and until all contemplated construction work therein has been completed to the satisfaction

of the ENGINEER.

13. ROCK EXCAVATION

A.
Wherever ‘rock’ is used as the name of an excavated material, it shall mean boulders or pieces of rock, concrete or masonry measuring one cubic yard or more, hard shale or solid ledge rock and masonry which, in the opinion of the ENGINEER, requires for its removal the continuous use of pneumatic tools or drilling and blasting.

14. BORROW EXCAVATION

A.
Wherever the backfill or embankment requires a volume of material that is in excess of the volume of suitable material available from the authorized excavations, such excess volume shall be obtained from other sources. This may require the opening of borrowing pits at
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points accessible to the work. In such cases the CONTRACTOR shall make suitable arrangements with the property owner and shall pay all costs incident to the borrowed material including royalties, if any, for the use of the material. Before a borrow pit is opened the quality and suitability of the material to be obtained therefrom shall be approved by the ENGINEER.

B.
Borrow pits shall not be opened until the original surface has been cross‑sectioned by the

ENGINEER so that the volume of material removed therefrom may be accurately determined

at any time as the work progresses. Borrow pits shall be property cleared and grubbed

and all objectionable material shall be removed from the borrow pits material prior to its

placement in the backfills.

C.
Borrow pits shall be excavated so that the remaining surfaces and slopes will be reasonable

smooth and provide adequate drainage over the entire area. Drainage ditches shall be

constructed where necessary to provide outlets of water to the nearest natural channel so

that the formation of pools in the borrow pit area will be avoided. Sides of borrow pit cuts

shall be left at two on one slope unless otherwise directed by the ENGINEER.

15. DISPOSAL OF MATERIALS

A.
All materials removed by excavation which are suitable for the purpose shall be used

whenever practicable for backfilling pipe trenches, foundations and footings, and for such

other purposes as may be shown on the drawings or directed by the ENGINEER. All

materials not used for such purposes shall be considered as waste materials and disposed

of by the CONTRACTOR in an approved manner.

B.
Waste materials may be deposited in spoil banks at locations to be approved by the

ENGINEER. Such materials shall not be left in unsightly piles but shall be spread in uniform

layers and neatly leveled and shaped. Spoil banks shall be provided with adequate

openings to permit surface drainage of adjacent lands.

C.
On completion of any pan of the work proper disposal shall be made of all surplus or

unused materials left within the construction limits of such work and the surface of the work

left in a neat and workmanlike condition.

D.
Clean up of excavated areas shall take place immediately after completion of backfill

operations. All loose construction material, rocks, vegetation and surplus soil shall be

removed and disposed of by the CONTRACTOR at his expense. All adjacent private

property and structure shall be repaired. Both repair and cleanup shall be to the

satisfaction of the OWNER.

16. SHEETING, SHORING AND BRACING

A.
The sides of all excavations shall be sufficiently sheeted, shored and braced whenever

necessary to prevent slides, cave‑ins, settlements or movement of the banks and to maintain

the excavation clear of obstructions that will, in anyway, hinder or delay the progress of the

work. Wood or steel sheet piling of ample design and type shall be used when necessary.

All sheeting, shoring and bracing shall have sufficient strength and rigidity to withstand the

pressures exerted and to maintain the walls of the excavation property in place and protect

all persons or property from injury or damage.

B.
Where excavations are made adjacent to existing buildings or other structures or in paved
streets or alleys the CONTRACTOR shall take particular care to sheet, shore and brace the
sides of the excavation adequately so as to prevent any undermining of or settlement
beneath such structures or pavement The CONTRACTOR will be liable for any damage
to any structure that results from his operations.
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C.
Sheeting, shoring or bracing materials shall not be left in place unless so shown on the

drawings or ordered by the ENGINEER. Such materials shall be removed in such manner

as will not endanger or damage the new structure or any existing structures or property,

either public or private, in the vicinity, and so as to avoid cave‑ins or slides.

D.
Sheeting and bracing which have been ordered left in place must be removed for a distance

of three (3) feet below the existing grade. Trench bracing, except that which must be left

in place, may be removed when the backfilling has reached the respective levels of such

bracing. Sheeting, except that which has been left in place, may be removed after the

backfilling has been completed or has been brought up to such an elevation as to permit

its safe removal.

E.
Sheeting, shoring and bracing shall be considered as an integral part of the excavation work

and no specific payment will be allowed.

17. SUBGRADE WATER AND DRAINAGE

A.
The CONTRACTOR shall examine the site after excavation, and before proceeding with the

work he shall notify the ENGINEER of any evidence of water rising in such areas.

B.
The ground water shall be lowered to two feet below subgrade and the excavation

maintained dry and firm until backfill is placed and compacted as specified. This may be

done by an adequate well point system, except that other means of dewatering will be

permitted only by the approval of the ENGINEER.

C.
The CONTRACTOR shall control grading in vicinity of the work to prevent water drainage

into the excavations.

D.
The CONTRACTOR shall do all pumping necessary to keep excavations and site dry at all

times. Water from such pumping shall be controlled to prevent any interference with other

work.

18. EMBANKMENTS

A.
Embankments shall be constructed of rolled or compacted earth conforming to these

specifications and to the lines and grades shown on the Drawings.

B.
The area to be occupied by the embankment shall be stripped of all surface material to a

depth of not less than 6 inches and this material shall be removed and stockpiled for reuse

as topsoil as specified elsewhere. The surface thus exposed shall then be machine‑graded

to planes suitable for embankment foundations. Any materials such as large stones or

stumps found embedded in the exposed surface that would interfere with proper compaction

and consolidation of the starting layers of embankment shall also be removed. Any

material thus removed from the embankment area which is unsuitable for embankment

construction shall be disposed of and shall not be used in the work.

C.
Material used for embankment construction shall consist of a mixture of the available soils.

It shall be entirely free of brush, stumps, heavy sods, heavy growths of grass and other

organic matter and shall not contain any stones larger than 6 inches in greatest diameter.

Material shall be placed in the embankment in successive layers of not more than 8 inches

in loose depth and then rolled and compacted as specified herein. Starting layers shall

begin at the lowest points in the fill. All starting layers shall be carefully placed and

compacted in such manner as will provide a complete bond between the compacted fill and

the natural ground on which it rests so as to prevent the development of planes of

weakness. Successive layers shall bed approximately horizontal after compaction and "I

be sloped slightly to the outside edge of the fill to provide proper drainage while the work
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is in progress. Material for successive layers may be dumped onto Preceding layers; but it shall then be spread, by the use of blade graders, bulldozers or similar equipment, so that when property compacted it will form a layer of uniform thickness over the entire preceding layer.

D.
The materials shall be distributed and mixed in each layer so that all parts of the finished


embankment will be a uniform composite mixture of all of the available soils, and will be free


of pockets, streaks or layers which differ materially in texture or density from adjoining


layers. No pockets or clusters of stones shall be permitted to form in the completed work.

E.
The slopes and the top of the fill shall be carefully trimmed so that after making proper


allowances for shrinkage they will conform to the slopes and dimensions called for on the


Drawings. No material shall be left on the outside surface of the fill which is at a steeper


slope than that shown on the drawings.

F.
The number, type, size and operation condition of all equipment used in the work shall be


subject to the ENGINEER's review. The CONTRACTOR shall furnish satisfactory evidence


as to the kind and quality of equipment used if required. Any unsuitable or inadequate


equipment shall be replaced when so directed by the ENGINEER.

19. FILUNG AND BACKFILUNG FOR STRUCTURES AND TRENCHES

A.
Fill and backfill shall be placed in layers not more than six (6) inches thick, except as


specified otherwise herein, and each layer shall be compacted thoroughly and evenly. Fill


and backfill adjacent to structural elements shall be placed, as far as practicable, as the


adjacent structural elements have been completed and accepted. Backfilling around


structures shall be tamped for the full depth of cut from the bottom of the finished grade.

B.
Backfill material having less than a 15% clay content may be compacted by flooding with


water in lieu of tamping when approved by the ENGINEER.

C.
Earth material for backfill to be placed under pavement that is too dry to allow thorough


compaction shall receive an admix of sufficient water prior to compaction to insure such


compaction, but earth material which has excessive water content shall not be placed.

D.
All backfilling shall be done in such manner as will not disturb or injure the structure over


or against which it is being placed. Any structure injured, damaged or moved from its


proper line or grade during backfilling operations shall be opened up and repaired and


then re‑backfilled as herein specified.

E.
The CONTRACTOR shall replace all surface material and shall restore paving, curbing,


sidewalks, gutters, shrubbery, fences, sod, and other surfaces disturbed, to a condition


equal to that before the work began, furnishing all labor and material incidental thereto as


provided elsewhere in these specifications.

F.
Initial backfill material for pipe trenches shall be in accordance with the appropriate pipe line


specification.

G.
Final backfill material for pipe trenches shall be in accordance with Section GM‑04.

H.
Where excavation has been made, the top one (1) foot of backfill material shall consist of


fine loose earth free from large clods, vegetable matter, debris, stone, or other objectionable

materials. The CONTRACTOR shall then fine grade all disturbed areas within the

construction limits.
Upon completion of fine grading the CONTRACTOR shall grass as

specified.
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1.
When muck, soft clay, swampy or other materials unsuitable for backfill are encountered, such unsuitable material shall be disposed.

20. COMPACTION

A.
After the material has been property spread in layers, it shall then be compacted by rolling

with tractor sheep's foot rollers or other types of tamping rollers until all parts of the layer

have been compacted to the required density. The number of passes of the roller shall be

sufficient to obtain the required density. In no case shall material for a following layer be

placed until rolling operations have continued long enough to produce the required density.

Earthmoving equipment may be routed over the work to assist in compaction.

B.
The theoretical maximum density shall be arrived at in the manner prescribed under

applicable documents. Material containing too much moisture shall not be placed. Its

placement may be delayed until it has dried out to the proper moisture content, or it may

be thoroughly mixed with a drier material to obtain the desired water content. Material with

insufficient moisture shall be wetted before compaction sufficiently to obtain the desired

moisture content. Adequate equipment for furnishing and sprinkling water shall be kept

available at all times during the progress of the work.

C.
The subgrade soils under concrete slabs, foundations and footings and elsewhere as

specified by the ENGINEER shall have a density of not less than 95 percent of the

maximum density to a depth of twelve (12) inches below the subgrade surface. The

subgrade surface is defined as the top of the ground underlying the foundation, footing or

slab, as the case may be. If the density of the existing subgrade material is less than 95

percent, it shall be compacted to a depth of twelve (12) inches to the minimum 95 percent

density. Fill and/or backfill under concrete slabs, foundations and footings shall be

compacted to not less than 95 percent of maximum density; under embankments and

grassed areas to 85 percent; for sides and bottom of ponds to 95 percent; and other

backfill adjacent to structures to 90 percent. The moisture content of the specified densities

shall be within 2 percent more or less than the optimum. All maximum density tests

referenced in this article shall be in accordance with ASTIM D1557, latest edition.

21. FINAL GRADING (Minor Shaping)

A.
Final Grading, also synonymous with 'minor shaping", is defined as the work necessary to

bring the final fill or excavations to the finished grades indicated on the Drawings as

intended to provide safe and functional access to all areas for use or maintenance; and

which provides for the intended surface runoff.

B.
“Limits of Final Grading” shall be all areas disturbed during construction as well as those

areas indicated on the Drawings to be grassed or otherwise directed by the ENGINEER to

be modified to facilitate drainage or erosion control.

C.
All stones larger than 2 inches in any diameter and all litter or other material shall be

cleared from the area. If the CONTRACTOR is not able to obtain the required degree of

evenness by means of mechanical equipment, he will be required to use hand labor

methods.

D.
All finished grades, as indicated on the Drawings, shall be brought within a tolerance of one‑

tenth of a foot.

E.
Areas to receive topsoil shall be brought to the elevations such that topsoil and grassing

operations will result in the desired finished grade.
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22. RIP‑RAP

A.
Where rip‑rap is indicated on the drawings, it shall be in accordance with State Highway Department Standard Specifications and the lines, grades, dimensions, and notes shown on the Drawings.

23. DRILLING AND BLASTING

A.
Drilling and blasting methods used in rock excavation shall be optional with the

CONTRACTOR but shall be conducted with due regard to the safety of persons and

property in the vicinity of the work and in the strict conformity with all laws, ordinances or

regulations governing blasting and the use of explosives.

B.
Rock excavation near existing structures of all types shall be conducted with the utmost care

and every precaution shall be taken to prevent damage to such structures. Any damage

or injury of whatever nature to persons or property caused directly or indirectly by blasting

operations shall be promptly repaired, replaced or compensated for by the CONTRACTOR

at his own expense and to the entire satisfaction of the person injured or the owners of the

property damaged.

24. FOUNDATION DRILLINGS

A.
When the excavation for foundations for buildings, tanks and other major structures is

completed, the CONTRACTOR shall test drill these foundations. Where the foundation is

in rock excavation, test holes shall be drilled to a depth of not less than 6 feet below grade.

B.
In earth excavations, holes shall be drilled to rock and 5 feet into such rock, except that no

holes will be required to be drilled deeper than 15 feet below grade. Holes shall be spaced

approximately 25 feet apart.

C.
Should drillings indicate the presence of cavities or other unsatisfactory foundation

conditions, such areas shall be excavated as directed by the ENGINEER.

25. MATERIALS TESTING

A.
All materials to be incorporated in the construction under this Contract shall be subject to

the tests and inspections listed herein and in the standard specifications referred to in this

Section.

B.
TESTING AND INSPECTION SERVICES

1
CONTRACTOR shall provide, at his expense, the testing and inspection services

required by these standards.

2)
CONTRACTOR shall employ an independent testing laboratory to perform specified

services and testing. Employment of the laboratory shall in no way relieve

CONTRACTOR's obligations to perform the work of the contract

C.
The minimum tests required on soil materials to prove compliance with the specifications

which are to be paid for by the CONTRACTOR shall be as follows:

1)
SOIL CLASSIFICATIONS

a.
A determination of soil classification, including sieve analysis and Atterburg

Limits of soil material proposed for use shall be made from each material

source.

b.
If material is to be job mixed, the tests shall be taken for each 4,000 &Y.
placed.

2)
MAXIMUM DRY DENSITIES (Proctors)

a.
One (1) test representative of the soils for each in‑place density test
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3)
IN‑PLACE DENSITIES (Compaction Tests)

a.
At least one (1) test shall be made on each lift of material for each 1,000


square yards (or portion) of material to be placed; but

b.
no more than twenty (20).

D.
In the event that construction materials are to be supplied on this contract similar to those

being produced for similar work by others which are being tested by a reputable testing

laboratory certified copies of the tests and inspection reports on such materials, if in

compliance with the contract, will be accepted in lieu of separate tests by an independent

testing laboratory.

E.
Test requirements on special bedding materials shall be made at the direction of the

ENGINEER to prove compliance with the specifications.

F.
OWNER TESTING

1)
The OWNER reserves the right of performing tests as frequently as deemed

necessary above and beyond that which is required by this section to be performed

and paid for by the CONTRACTOR.

2)
The CONTRACTOR shall cooperate fully with the Testing Laboratory of the OWNER and render any assistance necessary in order to facilitate the necessary sampling and testing work.

3)
If requested by OWNER, CONTRACTOR shall perform and pay for such additional

tests for the OWNER.

26. MAINTENANCE

A.
All excavated areas, backfills, embankments, and access road grading and ditches shall be

maintained by the CONTRACTOR in good condition at all times until final acceptance by

the OWNER.

B.
The CONTRACTOR shall be required to take all necessary precautions to minimize siltation

and erosion during the period of construction. Any settlement or washing that may occur

prior to acceptance of the work, shall be repaired and grades re‑established to the required

elevations and slopes.

END OF SECT10N ‑ RW.01
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RW.02 ‑ PAVING AND CURB WORK

1. DESCRIPTION

A.
This Section covers requirements for excavation and embankment, roadbed processing,

bases and subbases, surface courses, and compaction requirements for the construction

of all parking and roadway work indicated on the Drawings; as well as curbing and

replacement of all such work removed or damaged by the CONTRACTOR during the

progress of the work.

B.
Excavation and embankment work shall cover the excavation, hauling, disposal or

acquisition, and compaction of all material necessary for roadway or parking construction

in accordance with these specifications and in reasonably close conformity with the lines,

grades, thicknesses, and typical cross sections shown on the plans or as directed by the

ENGINEER.

C.
Subgrade and stabilization operations shall cover the work required to provide a satisfactory

roadbed for receiving a base or pavement structure layer.

D.
Base and subbase work shall cover the furnishing of all materials and the construction of

the specified base and subbase courses, complete in place on the roadbed.

E.
Surface course work shall cover the furnishing and placement of basic bituminous

treatments such as prime coat and liquid seals, or bituminous tack coats on existing

surfaces to be covered by bituminous plant mix material, and the one or more courses of

bituminous plant mix to be placed, including patching and/or leveling as shown on the

Drawings or specified herein.

F.
Curbing work shall cover constructing portland cement concrete gutter, curb, or combination

curb and gutter, constructed with or without metal reinforcement. All of which shall be

constructed in accordance with the plan details and the specifications at the locations

shown on the plans or established in conformity with the lines, grades, dimensions and

cross sections shown on the plans or designated.

2. QUALITY ASSURANCE

A.
Asphalt concrete materials supplier must currently be rated by the Florida Department of Transportation as furnishing acceptable asphalt concrete materials.

B.
Retain a testing agency equipped and qualified to test the materials.

3. DEFINITIONS

A.
BASE: The layer or layers of specified materials of designed thickness placed on a subbase

or subgrade to support a pavement or surface.

B.
CHANNEL EXCAVATION: When a separate item for Channel Excavation is shown in the

proposal, this item shall consist of the excavation and satisfactory disposal of all materials

from the limits of the channel as shown in the plans.

C.
EXCAVATION: Excavation specified under this Section may be classffied by any of the

following classes. (1) Regular Excavation; (2) Subsoil Excavation; (3) Lateral Ditch

Excavation; and (4) Channel Excavation.
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D.
LATERAL DITCH EXCAVATION: Lateral ditches shall include inlet and outlet ditches to

structures and roadway, changes in channels of streams, and ditches parallel to the

roadway right of way, as shown in the plans. Unless otherwise shown in the plans all

excavation in that portion of lateral ditches beyond the limits of the roadway right of way,

including the sections where dressing is required, shall be classified as Lateral Ditch

Excavation.

E.
REGULAR EXCAVATION: Regular excavation shall include roadway excavation and borrow

excavation, as defined below for each.

1)
ROADWAY EXCAVATION ‑ Road Excavation shall consist of the excavation and the utilization or satisfactory disposal, of all materials necessary for the construction of the roadway, side ditches, etc.; also that portion of the lateral ditches within the

limits of the roadway right of way as shown in the plans.

2)
BORROW EXCAVATION ‑ Borrow Excavation shall consist of the excavation and

satisfactory utilization of material from authorized borrow pits. ft shall include only

material that is suitable for the construction of roadway embankments and unsuitable

material in borrow areas furnished by the Department, which must be excavated,

as determined by the ENGINEER, in order to obtain the suitable material.

F.
ROADBED: That portion of the roadway occupied by the subgrade and shoulders.

G.
ROADWAY: The portion of roadbed, base, and shoulder construction within the limits as

shown on the Drawings.

H.
SHOULDER: That portion of the roadbed outside the edges of the traveled way (or back

of curb) and extending to the top of front slopes. The shoulders may be either paved or

unpaved.

1.
SUBBASE: A layer or layers of specified or selected material of designed thickness placed

on a subgrade to support a base or rigid pavement.

J.
SUBSOIL EXCAVATION: Subsoil Excavation shall consist of the excavation and disposal

of muck, clay, rock, or any other material that is unsuitable in its original position and that

is excavated below the finished grading templet. For stabilized bases and sand bituminous

road mixes the finished grading templet shall be taken as the top of the finished base,

shoulders and slopes; for all other bases and rigid pavement it shall be considered as the

finished shoulder and slope lines and bottom of completed base or rigid pavement. Subsoil

Excavation shall also include all suitable material excavated within the above limits which

ft is necessary to remove in order to excavate the unsuitable material. The limits of subsoil

excavation as might be indicated on the plans are to be considered as being particularly

subject to field variations, in accordance with the conditions actually encountered.

K
SURFACE COURSE: One or more layers of a material designed to accommodate the traffic


load, the top layer of which resists skidding, traffic abrasion and the disintegrating effects


of climate. The top layer is generally called the wearing layer and the lower layer the binder


layer.

4. REFERENCES

A.
The latest edition of Florida Department of Transportation “Standard Specifications for Road


and Bridge Construction.”

B.
Where specific references to the Florida Standards are made, the referenced section or


sections shall apply as though listed herein, including those internal references to other


sections of the standards.
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5. SUBMITTALS

A.
SUBMIT

1) 
List of labor and equipment proposed for paving team.

2) 
Job Mix Formula.

3) 
A minimum of two (2) copies of all test results required by this Section.

6. JOB CONDITIONS

A.
Once the roadway has been excavated, a drainage system (permanent or temporary) shall

be maintained if required to ensure relatively dry embankments.

B.
The base and subbase shall be free from standing water. Prior to prime coat and paving,

reshape and re‑roll as necessary to maintain tolerances.

C.
WEATHER UMITATIONS

1)
Apply prime coat when temperature is above 500F and pave only when temperature is above 40OF (in the shade).

2) 
Do not pave when rain is imminent or when subbase or preceding base is wet

D.
PRECEDING PAVING OPERATION CHECK

1)
Insure that final grade or subbase is within acceptable tolerances required for a satisfactory surface.

2) 
Verify by taking elevations and/or stringlines.

E.
PROVIDE TRAFFIC REGULATION

1)
Signal lights and warning signs and barricades shall be installed and maintained as required for adequate safety. CONTRACTOR shall be required to maintain suitable access to private or public property affected by construction work.

7. PRODUCT DEUVERY

A.
Schedule trucks in such a way that only one or two trucks are on the site at any one time.

8. CLEARING AND GRUBBING

A.
Prior to beginning excavation and embankment operations in any area, all necessary

clearing and grubbing of the area shall have been performed in accordance with Section Clearing and Grubbing, Section GM‑03.

9. EROSION CONTROL

A.
The CONTRACTOR shall incorporate into the work all permanent erosion control features

provided in the contract at the earliest practical time. In addition, temporary erosion control features may be ordered by the ENGINEER to facilitate protection until the permanent control features can be installed.

10. JOB MIX FORMULA

A.
Prior to the production of any asphaltic paving mixture, the CONTRACTOR shall submit in

writing a proposed job mix formula to the ENGINEER at least one week before the

scheduled start of production.

B.
The following information shall be furnished:

1) 
The specific project on which the mixture will be used.

2) 
The source and description of the materials to be used.
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3)
The gradation and approximate proportions of the raw materials as intended to be

combined in the paving mixture.

4)
A single percentage of the combined mineral aggregate passing each specified

sieve.

5)
A single percentage of asphalt by weight of total mix intended to be incorporated

in the completed mixture.

6)
A single temperature at which the mixture is intended to be discharged from the

plant.

7)
The laboratory density of the asphalt mixture. For all mixes except Open‑Graded

Wearing Courses.

8)
Evidence that the completed mixture will conform to all specified physical

requirements.

9)
The name of the individual responsible for the Quality Control of the mixture during

production.

C.
The approved job mix formula shall remain in effect until a change is authorized in writing

by the ENGINEER. The CONTRACTOR, at any time after construction has started, may

request that the job mix formula be revised, providing evidence is shown that the revision

is necessary and the revised aggregate gradation will meet the requirements of Table 331​

1 (State Standards).

D.
A new design will be required for any change in source of aggregate. All requests for

design mix adjustments, redesigns and new design mixes will be submitted in writing to the

ENGINEER. When the ENGINEER determines that an undesirable surface texture is being

produced due to mix conditions, he will require an immediate adjustment to the job mix

formula.

E.
The OWNER reserves the right to require the CONTRACTOR to sample the mix, make

Marshall pills and test them at the asphalt plant anytime for informational purposes. The

information will be used to determine if the CONTRACTOR is producing the mix established

by the approved design mix. When two consecutive samples taken for information purposes

fail to meet the required design stability, the asphalt plant production shall cease until the

matter can be satisfactorily resolved.

1. MATERIALS

A.
MATERIALS FOR EMBANKMENT

1)
Embankments shall be constructed of material containing no muck, stumps, roots,

brush, vegetable matter, rubbish or other material that will not compact into a

suitable and enduring roadbed, and material designated as undesirable shall be

removed and wasted. Utilization of material in embankment construction shall be

in accordance with plan details or as directed by the ENGINEER.

2)
The maximum sizes of rock which will be permitted in the completed embankment

are as follows:


In top 12 inches
3 1/2 inches


12 inches to 2 feet
6 inches


2 feet to 4 feet
12 inches


4 feet to 8 feet 
24 inches

3)
Below eight feet, a maximum dimension of 36 inches will be allowed except that

in wet areas, rock or boulders exceeding 36 inches in size will be permitted if placed

as directed by the ENGINEER and placed so as to be appropriately isolated.

4)
Where embankments are constructed adjacent to bridge end bents or abutments,

rock larger than 3 1/2 inches in diameter shall not be placed within three feet of the

location of any end bent piling.
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B.
SELECTED MATERIAL FOR PLANT GROWTH: For any areas enclosed by median curb or

by concrete islands, or any other areas designated by the ENGINEER for subsequent
landscape planting, when material suitable for plant growth, as designated by the
ENGINEER, is available from the excavation within the limits of the project, at least the top
eight inches of earth material in such enclosed areas (or other areas designated for such

landscaping) shall be composed of such selected material from the project excavation.

Material which is unsuitable for plant growth shall not be placed in such areas.

C.
TRENCH MATERIALS: Embankments over and around pipes, culverts, and bridge

foundations shall be made with selected materials.


D.
STABILIZING 
Section 160‑4 (State Standards)

E.
CEMENT TREATED SUBGRADE 
Section 170‑2 (State Standards)


F.
LIMEROCKBASE 
Section 200‑2 (State Standards)

G.
SAND/CLAY BASE

1)
Sand/clay material for use in the construction of sand/clay base shall be a mixture

of sand and clay, and shall be free of trash, foreign matter and other deleterious

materials. It shall not contain lumps or aggregate of such nature or in sufficient

quantity to prevent the obtaining of a smooth surface, free from pits and packets.

It shall not contain particles of aggregate which will not pass a one‑inch sieve.

2)
The material passing the 10‑mesh sieve shall meet the following requirements for

composition, gradation, etc.:


Percent


(of material passing


the 10‑mesh sieve)

Clay (material smaller than 0.005mm)
8 to 21

Silt (material from 0.005 to 0.05mm)
0 to 10

Combined clay and sift
8 to 25

3)
BEARING VALUE: The material shall have a Limerock Bearing Ratio Value of at least

50, unless otherwise shown on the Drawings, or approved by ENGINEER.

4)
PLASTICITY: The material shall meet the following requirements for plasticity (based

on tests made on the portion passing the No. 40 sieve):

a. Liquid Limit ‑ Not greater than 25.

b. Plasticity Index ‑ Not greater than 6.


H.
SHELL BASE 
Section 250‑2 (State Standards)


I.
ASPHALT BASE COURSES 
Section 280‑2 (State Standards)

J.
PRIME AND TACK COATS 
Section 300‑2 (State Standards)

K
BITUMINOUS SURFACE TREATMENTS. . Section 310‑3 (State Standards)

L
ASPHALT PAVEMENT

1)
The composition and physical test properties for all mixes shall be in accordance

with Table 331‑1 and Table 331‑2 of the State Standards.

2)
Material requirements, composition of mixture, and grading requirements for the

following shall be in accordance with the referenced section of the State Standards:


Type S Asphaltic Concrete 
331‑2 thru 331‑4


Type 11 Asphaltic Concrete 
332‑2 thru 332‑3

Type III Asphaltic Concrete. . . . . 333‑2 thru 333‑3


Sand Asphalt Hot Mix 
335‑2 thru 335‑3

Miscellaneous Asphalt Pavement. . 339‑2
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M.
CONCRETE AND ASSOCIATES (For

Curb and Gutter Elements) .... Section 520‑2 (State Standards)

12. EXCAVATION AND EMBANKMENT

A.
USE OF MATERIALS: All suitable materials resulting from the excavation shall be used as

far as practicable in the construction of the roadway and at such other places as shown

in the plans or required for completion of the work, as directed by the ENGINEER, including

backfill of pipe trenches and spaces from which unsuitable materials are required to be

excavated, whether anticipated or unanticipated. Where so shown in the plans suitable

material excavated from lateral ditches shall be used in the construction of the roadway and

appurtenances.

B.
REMOVAL OF UNSUITABLE MATERIALS AND EXISTING ROADS

1)
SUBSOIL EXCAVATION: Where muck, rock, clay or other material within the. limits

of the roadway is unsuitable in its original position, the CONTRACTOR shall excavate

such material to the cross sections shown in the plans or indicated by the

ENGINEER, and shall backfill with suitable material which shall be shaped to

conform to the required cross sections. Where the removal of plastic soils below

the finished earthwork grade is required, a construction tolerance from the lines

shown in the plans as the removal limits, of plus or minus 0.2 foot in depth and plus

or minus six inches (each side in width will be allowed).

2)
REMOVAL OF EXISTING OLD ROAD: Where a new road is to be constructed over

an old one, the old road shall be plowed or scarified, and broken up full width,

regardless of height of fill, unless otherwise shown in the plans. If the plans provide

that paving materials may be incorporated into the fill such material shall be

distributed in a manner so as to insure that voids are not created.

3)
OBLITERATING OLD ROAD: Where the plans call for obliteration of portions of an

old road outside of the proposed new roadway, such sections of the old road shall

be obliterated by grading to fill ditches and to restore approximately the original

contour of the ground or a contour which produces a pleasing appearance.

C.
DISPOSAL OF SURPLUS AND UNSUITABLE MATERIAL

1)
Unless otherwise provided by the plans or special provisions, any surplus materials

remaining and not needed for job requirements shall become the property of the

CONTRACTOR and are to be disposed of by him, outside the right of way, to the

satisfaction of the OWNER.

2)
In areas where temporary storage of apparent excess suitable materials within the

right of way may be impracticable, the CONTRACTOR may stockpile the materials

outside the right of way in areas provided by him, until such materials are needed

in the job o0ate declared surplus. With the written approval of the ENGINEER, the

CONTRACTOR may dispose of such apparent excess material with the stipulation

that he shall replace any portion of the disposed material required to fulfill the actual

job requirements, with equally suitable material.

3)
GENERAL REQUIREMENTS FOR DISPOSAL: Excavated muck or other materials

unsuitable for the roadway construction shall be disposed of as shown in the plans

or, if the plans do not indicate the disposal, the materials shall become the property

of the CONTRACTOR and shall be disposed of by him outside the right of way.

4)
DISPOSAL OF MUCK ON SIDE SLOPES: As an exception to the provisions above,

when approved by the ENGINEER, muck (A‑8 material may be placed on the

slopes, or may be stored alongside the roadway, provided there shall be a clear

distance of at least six feet between the roadway grading limits and the muck, and

the muck shall be so dressed as to present a reasonably neat appearance. Where

muck or other unsuitable material is permitted to be disposed of inside the right of

way limits, such material shall not be placed such as to impede the inflow or outfall

of any channel or of side ditches. The ENGINEER shall determine the limits

adjacent to channels within which such materials shall not be placed.
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5)
DISPOSAL OF PAVING MATERIALS: Unless otherwise indicated in the plans, paving

materials excavated in the removal of existing pavements, such as paving brick,

asphalt block, concrete slab, limerock, sidewalk, curb and gutter, etc., shall become

the property of the CONTRACTOR and shall be disposed of by him outside the right

of way.

6)
Where the plans or specifications require the CONTRACTOR to dispose of excavated

materials outside the right of way, and the disposal area is not indicated in the

contract documents, the CONTRACTOR shall furnish the disposal area. Areas

provided by the CONTRACTOR for disposal of removed paving materials shall be

out of sight of the project and at least 300 feet from the nearest roadway right of

way line of any State‑maintained road. The 300‑foot limitation will not apply,

however, if the materials are buried.

D.
BORROW

1)
Borrow shall be resorted to only when sufficient quantities of suitable material are

not available, as herein prescribed, from roadway and drainage excavation, to

properly construct the embankment, subgrade and shoulders, and to complete the

backfilling of structures. In no case shall material be borrowed until the ENGINEER

is notified.

2)
Borrow material, as required, shall be obtained from areas furnished by the

CONTRACTOR. The CONTRACTOR shall supply the OWNER with evidence theft

he has secured the necessary permits, rights or waivers for the use of such areas.

3)
All materials from borrow areas shall meet the requirements of the contract

documents and, when so indicated on the Drawings, the CONTRACTOR will be

required to furnish borrow material with a specific minimum bearing value. Any

blending of materials which is necessary to achieve this specified minimum bearing

value shall be done prior to placing the materials, except for stabilized subgrades.

Sampling of this borrow material shall be done at the pit or blended stockpile.

4)
The CONTRACTOR shall provide and maintain at his own expense all necessary

roads for hauling the borrow material. The CONTRACTOR shall not permit such

roads to deteriorate in condition due to his operations. The CONTRACTOR shall

make his own arrangements for the use of all non‑public haul routes crossing the

property of any railroad. Any expense for the use of such haul routes shall be the

responsibility of the CONTRACTOR.

5)
Upon completion of excavation, all exposed areas including haul roads, shall be

neatly shaped, dressed, grassed, vegetated, landscaped and drained as necessary

so as not to present an objectionable appearance.

E.
EMBANKMENT CONSTRUCTION

1)
Embankments shall be constructed true to lines, grades and cross sections shown

in the plans or ordered by the ENGINEER, within the tolerances specified herein.

They shall be constructed in sections of not less than 300 feet in lengths or for the

full length of embankment.

2)
Construction shall meet the requirements and be in accordance with Section 120‑

8.2 (Dry Fill Method) and Section 120‑8.3 (Hydraulic Method) of State Standards,

as applicable.

3)
The materials shall be compacted at a moisture content such that the specified

density can be attained. If necessary to attain the specified density, water shall be

added to the material, or the moisture content shall be lowered by manipulating the

material or allowing it to dry, as is appropriate.

F.
MAINTENANCE AND PROTECTION OF WORK

1)
While construction is in progress adequate drainage for the roadbed shall be maintained at all times. The shoulders shall be maintained adjacent to all pavement or base construction in order to provide support for the edges.
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2)
The CONTRACTOR shall maintain all earthwork construction and shall take all
reasonable precautions to prevent loss of material from the roadway due to the
action of wind or water. He shall repair at his own expense any slides, washouts,
settlement, subsidence, or other mishap which may occur prior to final acceptance
of the work.

3)
All channels excavated shall be maintained against natural shoaling or other

encroachments to the lines, grades, and cross sections shown in the plans, until

final acceptance of the project.

G.
FINAL DRESSING

1)
As a final grading operation the surface of the earthwork shall be shaped to conform

to the lines, grades and cross sections shown in the plans or as directed, within

the tolerances specified below. Hand dressing will not be required except as

necessary in confined areas where equipment operation is restricted.

2)
Unless otherwise indicated, lateral ditches shall be dressed to the grade and ‑cross

section shown in the plans, for a distance of 300 feet from the center line of the

road, measured at right angles to the center line. In sections of lateral ditches

beyond this 300 foot distance no dressing of the lateral ditches will be required

provided all the material is removed within the lines and grades shown in the plans.

The CONTRACTOR shall maintain and keep open and free from leaves, sticks and

other debris, all ditches dug by him, until final acceptance of the work.

3)
No dressing of channels will be required provided that all material within the lines,

grades, and cross sections shown in the plans is removed.

H.
CONSTRUCTION TOLERANCES

1)
In final shaping of the surface of earthwork a tolerance of 0.3 foot above or below

the plan cross section will be allowed with the following exceptions:

a.
The surface of shoulders shall be shaped to within 0.2 foot of the plan cross

section.

b.
Earthwork shall be shaped to match adjacent pavement, curb, sidewalk,

structures, etc.

C.
Ditches' bottoms shall be shaped so that no water will be impounded.

d.
When the work does not include construction of base or pavements, the

entire roadbed (shoulder point to shoulder point) shall be shaped to within

0.2 foot above and below the plan cross section.

2)
The shoulder lines shall not vary horizontally more than 0.3 foot from the true lines

shown in the plans.

1.
OPERATIONS ADJACENT TO PAVEMENT

1)
Extreme care shall be exercised when dressing areas adjacent to pavement areas,

to avoid damage to such pavement. Final dressing and grassing of shoulder areas

shall be completed prior to the placing of the friction course. No manipulation of

embankment material on pavement surface will be permitted.

2)
When shoulder dressing is underway adjacent to a pavement lane being utilized to

maintain traffic, extreme care shall be exercised to avoid interference with the safe

movement of traffic.

13. SUBGRADE AND STABILIZING OPERATIONS

A.
As designated, portions of the roadbed shall be stabilized to provide a firm and unyielding

subgrade, having the required bearing value specified in the plans. When so called for in

the plans this work shall also include the additional strengthening of the subbase, by
additional stabilizing of the upper portion of the previously stabilized subgrade, within the

limits called for. The work shall be constructed in accordance with these specifications and

the lines, grades, thicknesses and notes shown in the plans.
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B.
STABIUZED SUBGRADE

1)
For stabilized subgrade the type of materials, Commercial or Local, is at the

CONTRACTOR's option.

2)
When the stabilizing is designated as Type B, compliance with the bearing value

requirements will be determined by the Limerock Bearing Ratio Method. When the

stabilizing is designated as Type C, compliance will be determined by the Florida

Soil Bearing Test.

3)
It is the CONTRACTOR's responsibility that the finished roadbed section meets the

bearing value requirements, regardless of the quantity of stabilizing materials

necessary to be added.

4)
After the roadbed grading operations have been substantially completed, the

CONTRACTOR shall make his own determination as to the quantity (if any) of

stabilizing material, of the type selected by him, necessary for compliance with the

bearing value requirements. The CONTRACTOR shall notify the ENGINEER of the

approximate quantity to be added, and the spreading and mixing‑in of such quantity

of materials shall meet the approval of the ENGINEER as to uniformity and

effectiveness.

C.
STABIUZED SUBBASE: When Stabilized Subbase is called for, after the mixing operations

for the stabilization of the entire subgrade limits, the upper portion of the subgrade, within

the limits shown, shall be further strengthened by the adding and mixing‑in of a loose

depth of commercial stabilizing material as designated in the plans or as may be otherwise

designated by the ENGINEER. The minimum depth of spread shall be three inches (loose

measurement).

D.
CONSTRUCTION

1)
Prior to the beginning of stabilizing operations, the area to be stabilized shall have

been constructed to an elevation such that upon completion of stabilizing operations

the completed stabilized subgrade will conform to the lines, grades and cross

section shown in the plans. Prior to the spreading of any additive stabilizing

material, the surface of the roadbed shall be brought to a plane approximately

parallel to the plane of the proposed finished surface.

2)
The subgrade to be stabilized may be processed in one course, unless the

equipment and methods of being used do not provide the required uniformity,

particle size limitation, compaction and other desired results, in which case, the

ENGINEER will direct that the processing be done in more than one course.

E.
APPLICATION OF STABILIZING MATERIAL


1)
When additive stabilizing materials are required, the designated quantity shall be



spread uniformly over the area to be stabilized.


2)
When materials from an existing base are to be utilized in the stabilizing at a



particular location, all of such materials shall be placed and spread prior to the



addition of other stabilizing additives.


3)
Commercial stabilizing material shall be spread by the use of mechanical material



spreaders except that where use of such equipment is not practicable, other means



of spreading may be used, but only upon written approval of the proposed alternate



method.

F.
MIXING


1)
The mixing shall be done with rotary tillers, or other equipment meeting the approval



of the ENGINEER. At the CONTRACTOR's election, the mixing of the materials may


be accomplished in a plant of an approved type suitable for this work. The area


to be stabilized shall be thoroughly mixed throughout the entire depth and width


of the stabilizing limits.
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2)
The mixing operations, as specified, (either in place or in a plant) will be required

regardless of whether the existing soil, or any select soils placed within the limits

of the stabilized sections, have the required bearing value without the addition of

stabilizing materials.

3)
As an exception to the above mixing requirements, where the subgrade is of rock

or has an existing bearing value in significant excess of that required, the

ENGINEER may direct that the mixing operations (and the work of stabilizing) be

waived.

4)
At the completion of mixing, all particles of material within the limits of the area to

be stabilized shall pass a 3 1/2‑inch ring. Any particles not meeting this requirement

shall be removed from the stabilized area or shall be broken down so as to meet

this requirement.

G.
Except where a stabilized subbase is also to be constructed after the mixing operations

have been completed and requirements for bearing value, uniformity and particle size have

been satisfied, the stabilized area shall be compacted in accordance with Article 25. The

materials shall be compacted at a moisture content permitting the specified compaction. If the moisture content of the material is improper for attaining the specified density, either water shall be added or the material shall be permitted to dry until the proper moisture content for the specified compaction is reached. All soft and yielding material, and any other portions of the subgrade which will not compact readily, shall be removed and replaced with suitable material and the whole subgrade brought to line and grade, with proper allowance for subsequent compaction.

H.
COMPLETED SUBGRADE

1)
The completed stabilized subgrade shall be shaped to conform with the finished

lines, grades and cross section indicated in the plans. The subgrade shall be

checked by the use of elevation stakes, or other means approved by the

ENGINEER.

2)
After the stabilizing and compacting operations have been completed the subgrade

shall be firm and substantially unyielding, to the extent that it will support

construction equipment and will have the bearing value required by the plans.

3)
After the subgrade has been completed as specified above, the CONTRACTOR shall

maintain it free from ruts, depressions and damage resulting from the hauling or

handling of materials, equipment, tools, etc. It shall be the CONTRACTOR's

responsibility to maintain the required density until the subsequent base or pavement

is in place. Such responsibility shall include any repairs, replacement, etc., of curb

and gutter, sidewalk, etc., which might become necessary in order to recompact the

subgrade in the event of underwash or other damage occurring to the previously

compacted subgrade. Ditches and drains shall be constructed and maintained

along the completed subgrade section.

1.
STABILIZED SUBBASE (Additional Strengthening of Upper Portion): When a stabilized

subbase is to be constructed in conjunction with the stabilization operations, after the mixing

of the stabilization area and determination that the bearing value requirements have been

met, the area over which the stabilized subbase is to be constructed shall be shaped as

specified herein and compacted sufficiently to provide a firm surface for the operations to

follow. The amount of commercial stabilizing material specified for this operation shall be

spread and mixed to the depth indicated in the plans. A tolerance of one inch in excess

of the plan depth will be allowed in this mixing. No additional tests for bearing value will

be made after the mixing of materials for the Stabilized Subbase.

The operations of compaction and of finish grading shall then be performed.
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When commercial materials are used as the stabilizing additives for the initial subgrade stabilization, the work of Stabilized Subbase may be eliminated, at the direction of the ENGINEER, either entirely or in designated sections of the overall limits for this work as may be called for in the plans.

J.
BEARING VALUE REQUIREMENTS

1)
Bearing value samples will be obtained and tested by the ENGINEER at completion

of satisfactory mixing of the stabilized area. For any area where the bearing value

obtained is deficient from the value indicated in the plans, in excess of the

tolerances established herein, additional stabilizing material shall be spread and

mixed as specified herein. This reprocessing shall be done for the full width of the

roadway being stabilized and longitudinally for a distance of 50 feet beyond the

limits of the area in which the bearing value is deficient.

2)
The CONTRACTOR shall make his own determination of the quantity of additional

stabilizing material to be used in reprocessing.

14. CEMENT‑TREATED SUBGRADE

A.
All requirements for a ‑cement‑treated subgrade shall meet the requirements of Section 170 (State Standards).

15. LIMEROCK BASE

A.
As designated, a base course of limerock shall be constructed on the prepared subgrade, in accordance with Section 200 (State Standards) and in conformity with the lines, grades, notes, and typical cross sections shown on the Drawings.

16. SAND/CLAY BASE

A.
As designated, a base course shall be constructed composed of naturally or artificially mixed

sand and clay, on the prepared subgrade, in accordance with these specifications and in

conformity with the lines, grades, notes and typical cross sections shown in the plans.

B.
When the specified compacted thickness of the base is greater than eight inches the base

shall be constructed in two or more courses. When the specified compacted thickness is

eight inches or less one course construction may be used if the CONTRACTOR can

demonstrate that he can achieve satisfactory mixture of materials, proper moisture content,

and required density. Otherwise, two or more course construction shall be used.

C.
The CONTRACTOR ‑shall furnish the areas from which the sand/clay base material is

obtained. The areas furnished may consists of a single source, containing material meeting

the specified requirements (with proper manipulation of the various strata) or may consist

of separate sources, requiring that the separate materials be mixed as directed by the

ENGINEER or as shown in the plans. Before any base course material is used it shall first

have been tested by the CONTRACTOR and approved by the ENGINEER.

D.
PLACING AND MIXING MATERIALS

1)
For one‑course construction, the placing and mixing of the base course materials

shall be done as provided hereinafter for either Case 1 or Case 2‑

a
CASE 1: This covers the use of base course material consisting of natural


sand/clay with which the mixture of additional sand or clay is not necessary.


The material may be dumped directly on the subgrade but shall be und0m*


distributed by approved methods. The loose thickness shall be as

designated by the ENGINEER and shall be checked continuously by the


CONTRACTOR to insure that the finished base will have the thickness and

shape required by the typical section. The base course shall be thoroughly
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mixed for its full width and depth as shown in the plans. After the mixing is completed the material shall be shaped to the required grade and cross section.

b.
CASE 2: This covers the use of base course material consisting of a mixture

of two materials, both of which are to be hauled in. The materials shall be

spread in successive layers on the road and mixed in place. The

ENGINEER will determine the order in which the two materials shall be

spread, as well as the depth of layers of each material. The dumping and

spreading of the material, the mixing of the two materials and the shaping

of the base shall be done as specified for Case 1.

2)
MULTIPLE‑COURSE BASE: Where the base is to be constructed in two or more

courses, the component courses shall be approximately equal in thickness. Each

course shall be placed and mixed as provided above for either Case 1 or Case Z

except that in the operation of mixing a second or third course the equipment shall

be so operated as to penetrate and break up the top one inch of the underlying

course.
I

E.
COMPACTION: Reference Article 25.

F.
TESTING SURFACE: The finished surface of the base course shall be checked with a

templet cut to the required crown and with a 15 foot straightedge laid parallel to the center

line of the road. All irregularities greater than 1/2 inch shall be corrected by scarifying, and

removing or adding base material as may be required, after which the entire area shall be

recompacted to meet the specified density requirements.

G.
THICKNESS OF BASE: A 1/2 inch under‑tolerance in the thickness of the base will be

allowed. All areas where the thickness of the completed base is less than the thickness

required after such tolerance, shall be corrected by scarifying, adding base material and

recompacting.

H.
PRIMING, OPENING TO TRAFFIC AND CURING

1)
CURING: Before the prime coat is applied, the complete base course shall be

opened to traffic and allowed to cure until the moisture content in the top half of

the base does not exceed 90 percent of the optimum moisture content for the base

course material.

2)
MOISTURE‑DENSITY TESTS:
The moisture and density shall be checked

immediately prior to priming, and for any one section or day's compaction not less

than three determinations shall be made.

3)
SUBSEQUENT CURING AND MAINTAINING: Traffic shall be distributed so as to

property cure the entire area of base. After the prime coat is applied the base shall be allowed to further cure for a period of at least seven days before the wearing surface is laid, unless otherwise directed in writing by the ENGINEER. The CONTRACTOR shall maintain the base to a true and satisfactory surface until the wearing surface is constructed. If deemed necessary by the ENGINEER, moisture checks shall again be made immediately prior to application of the surface. Such tests shall be taken at the damper spots, as designated by the ENGINEER, and If the moisture content in the top half of the base exceeds 90 percent of the optimum, the surface shall not be applied until the moisture content is below such percentage.

4)
PROVISIONS FOR BITUMINOUS SURFACE TREATMENT:  As an additional

requirement, when the surface course is to be a bituminous surface treatment and

if the condition of the surface of the base is such that the aggregate would be

overly embedded in the base course, the placing of the surface course shall be

delayed until the surface of the base is sufficiently firm to prevent such over​

embedding of the aggregate.
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17. SHELL BASE

A.
As designated, a base course composed of shell shall be constructed on the prepared

subgrade, in accordance with Section 250 (State Standards) and in conformity with the lines, grades, notes, and typical cross sections shown on the Drawings.

18. ASPHALT BASE COURSE CONSTRUCTION

A.
All requirements for constructing asphalt base shall meet the requirements of Section 280

(State Standards) except as otherwise modified by these specifications.

B.
The mixes are as designated on the Drawings; as Asphalt Base Course Type 1 (ABC‑1),

Asphalt Base Course Type 2 (ABC‑2), and Asphalt Base Course Type 3 (ABC‑3).

C.
Acceptance of the mixture shall be as specified herein for Hot Bituminous Mixtures.'

19. PRIME AND TACK COAT CONSTRUCTION

A.
All requirements for applying prime and tack coats shall be in accordance with Section 300

(State Standards) except as otherwise modified herein.

20. GENERAL CONSTRUCTION REQUIREMENTS ‑ HOT BITUMINOUS MIXTURES

A.
Plant and methods of operations for preparing all plant‑mixed hot bituminous mixtures for

surface courses and bases, and the requirements for the equipment to be used in

construction of the pavements and bases shall meet the requirements of Section 320 (State

Standards).

B.
LIMITATIONS OF LAYING OPERATIONS

1)
GENERAL: The mixture shall be spread only when the surface upon which it is to

be laid has been previously prepared, is intact, firm and properly cured, and is dry.

Unless otherwise approved by the ENGINEER, no mixture shall be spread that

cannot be finished and compacted during daylight hours. Friction course shall not

be placed until the adjacent shoulder area has been dressed and grassed.

2)
TEMPERATURE: The mixture shall be spread only when the air temperature (the

temperature in the shade away from artificial heat) is above 40OF and there is no

evidence of frozen base.

3)
WIND: The mixture shall not be spread when the wind is blowing to such an extent

that proper and adequate compaction cannot be maintained or when sand, dust,

etc., are being deposited on the surface being paved, to the extent that the bond

between layers will be diminished.

C.
Preparation of Asphalt Cement, Aggregated, and Mixture shall be in accordance with Section

300 (State Standards).

D.
TRANSPORTATION: The mixture shall be transported in tight vehicles previously cleaned

of all foreign material and, if necessary, each load shall be covered. The cover shall be

used during cool and cloudy weather and at any time when there is probability of rain.

The inside surface of the truck bodies shall be thinly coated with soapy water or an

approved emulsion containing not over five percent oil, but no excess of either shall be

used. After the truck bodies are coated and before any mixture is placed therein, they shall

be raised so that all excess liquids will be drained out

E.
PREPARATION OF APPLICATION SURFACE

1)
CLEANING: Prior to the laying of the mixture, the surface of the base or pavements to be covered shall be cleaned of all loose and deleterious material by the use of power brooms or blowers, supplemented by hand brooming where necessary.
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2)
PATCHING AND LEVELING COURSES: Where a surface course is constructed on

an existing pavement or old base which is irregular and wherever so indicated in

the plans, the existing surface shall be brought to proper grade and cross section

by the application of patching or leveling courses.

3)
APPLICATION OVER SURFACE TREATMENT: Where a surface course is to be

placed over a newly constructed surface treatment, all loose material shall be swept

from the paving area and disposed of by the CONTRACTOR.

4)
COATING SURFACES OF CONTACTING STRUCTURES: All structures which will

be in actual contact with the asphalt mixture, with the exception of the vertical faces

of existing pavements and curbs or curb and gutter, shall be painted with a uniform

coating of asphalt cement to provide a closely bonded, watertight joint.

F.
TACK COAT: A tack coat, will be required on existing pavements that are to be overlaid

with an asphalt mix and between successive layers of all asphalt mixes.

G.
PLACING MIXTURE

1)
ALIGNMENT OF EDGES: All asphaltic concrete mixtures (including leveling courses),

other than adjacent to curb and gutter or other true edges, shall be laid by the

stringline method, to assure the obtaining of an accurate, uniform alignment of the

pavement edge.

2)
TEMPERATURE OF SPREADING: The temperature of the mix at the time of

spreading shall be within + 250F of the established mix temperature selected by

the CONTRACTOR. The m7inimurn frequency for taking mix temperatures on the

road will be an average of one per five trucks. If the temperature fails to fall within

the specified tolerance range, corrective action by the CONTRACTOR will be

required.

3)
RAIN, AND SURFACE CONDITIONS: Any mixture caught in transit by a sudden rain

may be laid on at the CONTRACTOR's risk. Should such mixture prove

unsatisfactory, it shall be removed and replaced with satisfactory mixture at the

CONTRACTOR's expense. In no case shall the mixture be laid while rain is failing

or when there is water on the surface to be covered.

4)
CHECKING DEPTH OF LAYER: The depth of each layer shall be checked at

frequent intervals, not to exceed 25 feet. Any deviation from the required thickness,

in excess of the allowable tolerance, shall be immediately corrected.

5)
HAND SPREADING: In limited areas where the use of the spreader is impossible

or impracticable, the mixture may be spread and finished by hand.

6)
STRAIGHTEDGING AND BACK‑PATCHING: Straightedging and back‑patching shall

be done after initial compaction has been obtained and while the material is still hot.

7)
SPREADING AND FINISHING: Upon arrival, the mixture shall be dumped into the

approved mechanical spreader and immediately spread and struck‑off to the full

width required and to such loose depth for each course that, when the work is

completed, the required weight of mixture per square yard, or the specified

thickness, will be secured. Any excess amount of mixture shall be carried ahead

of the screed at all times. Hand raking shall be done behind the machine as

required.

8)
THICKNESS OF LAYERS: Each course shall be constructed in layers of the

thickness shown on the Drawings.

9)
LAYING WIDTH: If necessary due to the traffic requirements, the mixture shall be

laid in strips in such manner as to provide for the passage of traffic. Where the

road is closed to traffic, the mixture may be laid to the full width, by machines

traveling in echelon.

10)
CORRECTING DEFECTS: Before any rolling is started the surface shall be checked,

any irregularities adjusted, and all drippings, fat sandy accumulations from the

screed, and fat spots from any source shall be removed and replaced with

satisfactory material. No skin patching shall be done. When a depression Is to be

corrected while the mixture is hot, the surface shall be well scarified before the
addition of fresh mixture.
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H.
REQUIREMENTS FOR LEVELING COURSES


1)
PATCHING DEPRESSIONS: Before any leveling course is spread, all depressions



in the existing surface more than one inch deep shall be filled by spot patching with



leveling course mixture and then thoroughly compacted.


2)
SPREADING LEVELING COURSES: All courses of leveling shall be placed by the



use of two motor graders ‑ one of which is equipped with a spreader box ‑ unless



otherwise shown in the plans. Other types of leveling devices may be used after



they have been approved by the ENGINEER.


3)
RATE OF APPLICATION: When the total asphalt mix provided for leveling exceeds



50 pounds per square yard, the mix shall be placed in two or more layers, with the



average spread of any layer not to exceed 50 pounds per square yard. When Type



S‑1 Asphaltic Concrete is used for leveling, the average spread of a layers shall not



exceed 75 pounds per square yard. The quantity of mix for leveling shown in the



plans represents the average for the entire project; however, the rate of application



may vary throughout the project as directed by the ENGINEER. When leveling in



connection with base widening, the ENGINEER may require that all the leveling mix



be placed prior to the widening operation.


4)
PLACING LEVELING COURSE OVER EXISTING PAVEMENT: When a leveling



course is specified to be placed over cracked concrete pavement (including existing



concrete pavement covered with an asphaltic surface), the first layer of leveling shall



be placed as soon as possible but no later than 48 hours after cracking the



concrete. The remainder of the leveling course shall be placed in the normal



sequence of operations.


5)
REMOVAL OF EXCESS JOINT MATERIAL: Where a leveling course is to be placed



over existing concrete pavement or bridge decks, the excess joint filler in the cracks



and joints shall be trimmed flush with the surface prior to placing the firs layer of



the leveling course.

I.
JOINTS


1
GENERAL: When fresh mixture is laid against the exposed edges of joints (trimmed



or formed as provided above), it shall be placed in close contact with the exposed



edge so that an even, well‑compacted joint will be produced after rolling.


2)
TRANSVERSE JOINTS: Placing of the mixture shall be as continuous as possible



and the roller shall not pass over the unprotected end of the freshly laid mixture



except when the laying operation is to be discontinued long enough to permit the



mixture to become chilled. When the laying operation is thus interrupted, a



transverse joint shall be constructed by cutting back on the previous run to expose



the full depth of the mat.


3)
LONGITUDINAL JOINTS: Where only a portion of the width of pavement is to be



laid and opqp9d to traffic, longitudinal joints shall be formed by rolling the exposed



edge of the strip first laid. When the adjacent strip is constructed, the ENGINEER



may require the edge of the mixture in place to be trimmed back to expose an



unsealed or granular vertical surface. Where the strip first laid is closed to traffic,



the edge shall not be sealed but shall be left vertical and the adjacent strip placed



against it without trimming.

J.
COMPACTING MIXTURE

1)
The CONTRACTOR may select his own equipment, sequence and coverage of

rolling to meet the minimum density requirements specified; however,

2)
for each paving or leveling train in operation, the CONTRACTOR shall furnish a

separate set of rollers, with their operators.

3)
Equipment, sequence and coverage shall be presented to the ENGINEER for review.

The ENGINEER I must be notified prior to changing the rolling process.

4)
Specific rolling procedures as described in Section 33o (State Standards) shall be

adhered to as required and specifically noted.
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K
PROTECTION OF FINISHED SURFACE

1)
Sections of newly compacted asphaltic concrete which are to be covered by

additional courses shall be kept clean until the successive course is laid.

2)
No dumping of embankment or base material directly on the pavement will be

permitted. Dressing of shoulders shall be completed before placement of the friction

course on adjacent pavement.

3)
Blade graders operating adjacent to the pavement during shoulder construction shall

have a two‑inch by eight‑inch (or larger) board (or other attachment providing

essentially the same results) attached to their blades in such manner that ft extends

below the blade edge, in order to protect the pavement surface from damage by

the grader blade.

4)
Vehicular traffic shall not be permitted on any pavement which has not hardened

sufficiently to prevent rutting or other distortion.

21. ACCEPTANCE OF HOT BITUMINOUS MIXTURES

AL
Acceptance of hot bituminous mixtures will be made with respect to gradation and asphalt


content at the plant or with respect to compacted density on the roadway.

B.
AT THE PLANT

1)
The CONTRACTOR shall control all operations in the handling, preparation, and

mixing of the asphalt mix so that the percent bitumen and the percents passing the

No. 4 and No. 10 sieves will meet the approved job mix formula within the tolerance

shown in Table 331‑5 (State Standards).

2)
Acceptance of the mixture shall be on the basis of test results on consecutive


random samples. One random sample shall be taken from each 500 tons of mixture

produced and placed.

3)
The bituminous mixture will be sampled at the plant in accordance with FM I ‑T1 68.

The percent bitumen content of the mixture will be determined in accordance with

FM 1 ‑T1 64 (as modified by DOT test procedures). The percents passing the No.

4, No. 10 and No. 200 sieves will be determined in accordance with FM I‑TO30.

Calculations for the acceptance test results for bitumen content and gradation

(percent pass No. 4, percent pas No. 10 and percent pass No. 200) shall be shown

to the nearest hundredth (0.01). Calculations for arithmetic averages shall be carried

to the thousandths (0.001) and rounded to the nearest hundredth (0.01) in

accordance with the Department's rules of rounding.

When the CONTRACTOR or Producer chooses to use a storage bin for mix storage

overnight or longer, the material processed in this manner will be handled as follows:

The samples of mix taken for acceptance test on asphalt content must be taken

before the mix is placed into the storage bin. Samples of mix for acceptance tests

on gradation shall be taken after the mix has been removed from the storage bin.

4)
Acceptance of the mixture produced by automatic batch plants may be based on

the printouts of the weights of asphalt and aggregates. The printout weight of

asphalt, converted to percent of asphalt of total mixture, may be substituted in lieu

of the random sample test result (FM 1 ‑T1 64) for each sublot.

C.
ON THE ROADWAY

1)
The completed pavement will be accepted with respect to densities taken on each

5000 s.y. or portion of mixture placed.

2)
One density determination will be made, as directed by the ENGINEER, at random

locations for each 5000 s.y. of mixture placed.

3)
Densities will not be taken within one foot of any unsupported edge.
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22. SURFACE REQUIREMENTS AND TESTING

A.
The CONTRACTOR shall be responsible for obtaining a smooth surface on all pavement

courses placed and therefore should straightedge all intermediate and final courses with

a 15‑foot rolling straightedge. A 15‑foot manual straightedge shall be furnished by the

CONTRACTOR and shall be available at the job site a] all times during the paving operation

for checking joints and surface irregularities.

B.
Acceptance testing for surface tolerance will be applicable only to through traffic lanes and

shall include all construction joints. Intersections, acceleration lanes, deceleration lanes,

tapers, crossovers, transitions at beginning and end of project, and similar areas will not

be tested for surface tolerance with the rolling straightedge as provided below. However,

any individual surface irregularity in these areas in excess of 1/2 inch as determined by a

15‑foot straightedge and deemed to be objectionable, shall be corrected.

C.
TEST METHOD

1)
Acceptance testing shall consist of one pass of a standard 15‑foot rolling

straightedge operated along the centerline of each lane tested.

2)
Upon completion of the final surface the CONTRACTOR shall, in the presence of

the ENGINEER, test the finished surface with one 15‑foot rolling straightedge.

3)
All deficiencies in excess of 1/2 inch shall be corrected.

4)
The ENGINEER may waive corrections specified above N it is determined that the

deficiencies are sufficiently separated so as not to significantly affect the ride quality

of the pavement and that corrective action would unnecessarily mar the appearance

of the finished pavement surface.

D.
The finished surface shall be of uniform texture and compaction. The surface shall have

no pulled, torn, or loosened portions and shall be free of segregation, sand streaks, sand

spots, or ripples. Any area of the surface which does not meet the foregoing requirements

shall be corrected.

23. REQUIREMENTS FOR PAVEMENT THICKNESS

A.
The thickness of the pavement shall be determined from the length of cores, at least two

inches in diameter, taken at random points of the cross section and along the roadway by

the CONTRACTOR at the direction of the ENGINEER.

B.
Each core shall represent a section not longer than 2,000 linear feet.

C.
The maximum allowable deficiency from the specified thickness shall be as follows:

1 )
For pavement of a specified thickness of 2 1/2 inches or more: 1/2 inch.

2)
For pavement of a specified thickness of less than 2 1/2 inches: 1/4 inch.

D.
WHEN DEFICIENCY IS SERIOUSLY IN EXCESS: Where the deficiency in thickness is: 1)

in excess of 3/8 inch, for pavement of less than 2 1/2 inches in specified thickness, or, 2)

in excess of 3/4 inch, for pavement of specified thickness of 2 1/2 inches or more, the

CONTRACTOR shall correct the deficiency either my replacing the full thickness for a length

extending at least 50 feet from each end of the deficient area, or (when permitted by the

ENGINEER) by overlaying.

E.
WHEN DEFICIENCY IS NOT SERIOUSLY IN EXCESS: When the deficiency in the thickness of the pavement is over 1/4 inch, but not more than 3/8 inch, for pavement of specified thickness less than 2 1/2 inches; or when the deficiency in thickness is over 1/2 inch but not more than 3/4 inch, for pavement of specified thickness of 2 1/2 inches or greater, the CONTRACTOR will be allowed to leave such pavement in place, but with reduced compensation.
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24. CORRECTING UNACCEPTABLE PAVEMENT

A.
The CONTRACTOR has the option of selecting one of the following methods:

1)
REMOVING AND REPLACING: If correction is made by removing and replacing the

pavement, the removal must be for the full depth of the course and extend at least

50 feet on either side of the defective area, for the full width of the paving lane.

2)
OVERLAYING: If correction is made by overlaying, the overlay shall cover the length of the defective area and taper uniformly to a featheredge thickness at a minimum distance of 50 feet on either side of the defective area. The overlay shall extend full width of the roadway. Care shall be taken to maintain the specified cross slope.  The mix used for the overlay may be adjusted as necessary for this purpose.

3)
OTHER METHODS: For courses which will not be the final pavement surface,

correction of minor straightedge deficiencies by methods other than specified above

may be approved by the ENGINEER.

B.
The cost of all corrective work, either by removing and replacing or by overlaying, including

the bituminous material, shall be borne by the CONTRACTOR.

25. DENSITY REQUIREMENTS

A.
Density requirements as specified herein will apply unless otherwise shown on the Drawings.

B.
Individual test points greater than 105% will be considered as 105 when computing average

value.

C.
EMBANKMENTS

1)
Except for embankment constructed by the hydraulic method and for the material

placed outside the standard minimum slope, and for other areas specifically

excluded herein, each layer of the material used in the formation of embankments

shall be compacted to a density of at least 100 percent of the maximum density as

determined by AASHTO T 99, Method C. Each layer shall be uniformly compacted

using equipment which will achieve the required density, and as compaction

operations progress, each layer shall be shaped and manipulated as necessary to

assure uniform density throughout the embankment.

2)
COMPACTION OVER UNSTABLE FOUNDATIONS: Where the embankment material is deposited in water or on low swampy ground, and in a layer thicker than 12 inches, the top six inches (compacted thickness) of such layer shall be compacted to the density specified above.

3)
COMPACTION WHERE PLASTIC MATERIAL HAS BEEN REMOVED:  Where unsuitable material is removed and the remaining surface is of the A‑4, A‑5, A‑6, or

A‑7 Soil Groups, as determined by the ENGINEER, the surface of the excavated area shall be compacted by rolling with a sheepsfoot roller exerting a compression of at least 250 pounds per square inch on the tamper feet, for the full width of the

roadbed (subgrade and shoulders). Such rolling shall be done before any backfill

is begun and shall be continued until the roller feet do not penetrate the surface

more than one inch. Such rolling will not be required where the remaining surface

is below the normal water table and covered with water. The procedure and

equipment required for this operation may be varied at the discretion of the

ENGINEER.

4)
COMPACTION OF MATERIAL TO BE USED IN BASE, PAVEMENT, OR STABILIZED AREAS: No compaction will be required under this Section, of embankment materials which will be incorporated into a pavement, base course, or stabilized subgrade, to be constructed as a part of the same contract.

5)
COMPACTION OF GRASSED SHOULDER AREAS: For the upper six‑inch layer of

all shoulders which are to be grassed, no specified density will be required under

this Section and compaction shall be only to the extent directed.
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6)
The backfill of trenches shall be compacted to the density specified for embankment

or subgrade; or as otherwise specified on the Drawings.

D.
SUBGRADE (NON‑STABILIZED)

1)
If the plans do not provide for stabilizing, the subgrade area in both cuts and fills

shall be compacted to a density of at least 100% of the maximum density as

determined by AASHTO T 99, Method C. Density requirements shall not apply

where narrow widening strips are being constructed on undisturbed soil.

2)
Where trenches for widening strips are not of sufficient width to permit the use of

standard compaction equipment, any compaction effort required shall be

accomplished by vibratory rollers, trench rollers, or other type compaction equipment

approved by the ENGINEER.

3)
It shall be the CONTRACTOR's responsibility to maintain the required density until

the base or pavement is placed on the Subgrade.

E.
STABILIZED SUBGRADE OR SUBBASE

1
Within the entire limits of the width and depth of the areas to be stabilized, the

minimum density acceptable at any location will be 98 percent of the maximum

density as determined by AASHTO T 180. When bearing value determinations are

made by the Florida Soil Bearing Test, Test Method C of AASHTO T 180 will be

used and when bearing value determinations are made by the Limerock Bearing

Ratio Method, Test Method D of the AASHTO T 180 will be used.

2)
EXCEPTIONS TO THE DENSITY REQUIREMENTS: Attainment of the minimum

density specified above is not required within the following limits:

a. 
The width and depth of areas which are to be subsequently incorporated


into a base course under the same contract.

b. 
The upper six inches of areas to be grassed under the same contract.

These areas shall be compacted to a reasonably firm condition as directed by the

ENGINEER.

F.
SAND/CLAY BASE

1)
SINGLE‑COURSE BASE: The material shall have approximately the optimum

moisture content and the proper loose consistency, as determined by the

ENGINEER 1, before being compacted. Wetting or drying will be required when the

material does not have the proper moisture content to insure the required density.

If the material is deficient in moisture, water shall be added and uniformly mixed​

in by disking the base course to its full depth. If the material contains an excess

of moisture, it shall be caused to dry before being compacted. Wetting or drying

operations %W involve manipulation of the entire width and depth of the base as

a unit. As soon as proper conditions of moisture are attained the material shall be

compacted to a density not less than 98 percent of the maximum density as

determined by AASHTO T 180. The minimum density which will be acceptable at

any location outside the traveled roadway, such as intersections, crossovers,

turnouts, etc., shall be 95 percent of such maximum.

2)
MULTIPLE‑COUIRSE BASE: Each course of multiple course base shall be

compacted as specified above for the single‑course base. Prior to the placing of

material for the overlaying course, the density tests shall have been made on the

lower course and the Engineer shall have determined that the specified compaction

requirements have been met. in the compaction of the upper course the operations

of wetting, disking, etc., shall not be such as to disturb the density in the lower

course. For multiple‑course base the density shall be determined separately for

each layer.

G.
LIMEROCK BASE

1)
As soon as proper conditions of moisture are attained the material shall be compacted to a density of not less than 98 percent of maximum density as
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determined by AASHTO T 180. The minimum density which will be acceptable at any location outside the traveled roadway (such as intersections, crossovers, turnouts, etc.) shall be 95 percent of such maximum.

2)
Limerock base for shoulder pavement shall be compacted to a density not less than

95 percent of the maximum density as determined under AASHTO T 180.

H.
ASPHALT BASE COURSES: The requirements for compaction as specified for Hot

Bituminous Mixtures shall apply with two exceptions:

1)
For widening strips three feet or less in width, there will be no specified target

density to achieve and nuclear determinations will not be made. The compactive

efforts may be applied using a trench roller, motor grader tires or any other heavy

equipment that will effectively exert a compactive effort. The CONTRACTOR shall

specify what equipment will be used and what compactive effort (coverage) will be

furnished. This must be approved by the ENGINEER before the CONTRACTOR

starts the operation.

2)
For the initial layer of an Asphalt Base Course placed on a soil subgrade, there will

be no density determinations made. The CONTRACTOR shall propose a rolling train

and pattern for the approval of the ENGINEER. Density determinations will be made

on all subsequent layers and the provisions for Hot Bituminous Mixtures will apply.

I.
HOT BITUMINOUS MIXTURES

1)
The minimum density of a completed course shall be at least 95% of the laboratory

density unless one or more control strips are required to be constructed for the

purpose of determining control strip densities. In such case the required density

of a completed course shall be at least 98% of the average density of the control

strip.

2)
Control strips, when specifically called for on the Drawings or in the bid, shall be

constructed and utilized in accordance with Section 330 (State Standards).

3)
DENSITY REQUIREMENTS FOR SMALL PROJECTS: For projects less than 1,000

linear feet in length and bridge projects with approaches less than 1,000 linear feet

each side, the requirements for control strips and nuclear density determination will

not apply. The CONTRACTOR will use the standard rolling procedures as specified

in Section 330 (State Standards).

26. MATERIALS TESTING

A.
All materials to be incorporated in the construction of Pavements, Curbing, or Walks required

under this contract shall be subject to the tests and inspections listed herein and in the

Standard specifications referred to in this Section.

B.
TESTING AND INSPECTION SERVICES

1)
Attention is directed to the provisions in the General Conditions requiring the

CONTRACTOR to provide at his expense the testing and inspection services

required by the contract documents.

2)
CONTRACTOR shall employ an independent testing laboratory to perform specified

services and testing. Employment of the laboratory shall in no way relieve

CONTRACTOR's obligations to perform the work of the contract.

C.
The cost for testing for material compliance as specified herein shall be paid for by the

CONTRACTOR. Any re‑testing required due to previous test failures shall be paid for by

the CONTRACTOR.

D.
The minimum tests required on soil materials to prove compliance with the specifications

which are to be paid for by the CONTRACTOR shall be as follows:

1)
MAXIMUM DRY DENSITIES (Proctors)


a. One (1) test representative of the soils for each in‑place density test
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2)
IN‑PLACE DENSITIES (Compaction Tests)

a
EMBANKMENT ‑ No more than one (1) test shall be made on each lift for


each 200 I.f. (or portion of) pavement to be placed.

b.
SUBGRADE ‑ No more than one (1) test for each 200 I.f. (or portion of)


pavement to be placed.

C.
BASE ‑ No more than one (1) test on each lift for each 200 I.f. (or portion of)


pavement to be placed.

d.
HOT BITUMINOUS MIXTURES ‑ (if acceptance on the roadway is to be


employed) No more than one (1) test for each 5,000 s.y. (or portion of)

pavement to be placed.

3)
LIMEROCK BEARING RATIO'S: (For Type B Stabilized Subgrade) No more than

one (1) test for each 5,000 s.y. (or portion of) pavement to be placed.

4)
SOIL CLASSIFICATIONS

a.
A determination of soil classification, including sieve analysis and Atterburg

Limits of soil material proposed for use as base shall be made from each

material source.

b.
If base material is to be road mixed, the tests shall be taken for each 5,000

s.y. of base to be placed.

5)
CORINGS: (For proving thickness compliance when pavement is paid for by the

square yard). No more than one per 2,000 linear feet of pavement.

6)
MARSHALL STABILITY TESTS: No more than two (2).

7)
Other Required Tests as specifically required to prove compliance with the

specifications shall be paid for by the OWNER, unless such test result in proof of

non‑compliance; in which the CONTRACTOR shall pay for re‑testing to prove

compliance.

E.
OWNER TESTING

1)
The OWNER reserves the right of performing tests as frequently as deemed

necessary above and beyond that which is required by this section to be performed

and paid for by the CONTRACTOR.

2)
The CONTRACTOR shall cooperate fully with the Testing Laboratory of the OWNER

and render any assistance necessary in order to facilitate the necessary sampling

and testing work.

3)
If requested by OWNER, CONTRACTOR shall perform such additional tests for

OWNER by the CONTRACTORS testing facility for which CONTRACTOR will be

reimbursed.

4)
If, however, the results of these tests indicate noncompliance, the CONTRACTOR

will be required to correct work and re‑test, at his expense, to prove compliance.

27. CONCRETE GUTTER, CURB ELEMENTS AND TRAFFIC SEPARATOR

A.
The construction of concrete curb and gutter, concrete traffic separator, valley gutter, special

concrete gutter, and other types of concrete curb shall be constructed in accordance with

these specifications and in conformity with the lines, grades, dimensions and notes shown

in the plans.

B.
All other concrete construction such as headwalls, inlets, etc., shall meet the requirements

of Section GM‑06.

C.
FORMS

1)
FORM MATERIALS: Forms for this work shall be made of either wood or metal

They shall be straight, free from warp or bends and of sufficient strength, when

staked, to resist the pressure of the concrete without deviation from line and grade.

For all items constructed on a radius, the CONTRACTOR will be required to Use
flexible forms, unless otherwise permitted by the ENGINEER.

2)
DEPTH OF FORMS: Forms shall have a depth equal to the plan dimensions for the

depth of concrete being deposited against them.
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3)
MACHINE PLACEMENT: Placing of these items by machine methods may be

allowed with the approval of the ENGINEER provided that an acceptable finished

product, true to line, grade and cross section, is consistently produced.

D.
EXCAVATION: Excavation shall be to the required depth, and the foundation material upon

which these items are to be placed shall be compacted as specified for embankments.

E.
PLACING CONCRETE: The concrete shall be placed in the forms and tamped and spaded

to prevent honeycomb and until the top of the structure can be floated smooth and the

edges rounded to the radius shown in the plans.

F.
JOINTS

1)
CONTRACTION JOINTS

a.
Except for machine placed items, at the option of the CONTRACTOR, joints

may be formed by the use of dummy joints (either formed or sawed) . or by

the use of sheet metal templets. If sheet metal templets; are used they shall

be of the dimensions, and shall be set to the lines, shown in the plans. The

templets shall be held firmly during the placing of the concrete and shall be

left in place until the concrete has set sufficiently to hold its shape but shall

be removed while the forms are still in place.

b.
For machine placed items, unless an alternate method is approved by the

ENGINEER, contraction joints shall be sawed. The joints shall be sawed

as soon as the concrete has hardened to the degree that excessive raveling

will not occur and before uncontrolled shrinkage cracking begins.

C.
Contraction joints shall be spaced at intervals of ten feet except where a

lesser interval is required for closure, but no section shall be less than four

feet in length.

2)
EXPANSION JOINTS: Expansion joints shall be constructed at all inlets, at all radius

points, and at other locations indicated in the plans. They shall be located al

intervals of 500 feet between other expansion joints or ends of a run. The joint shall

be 1/2 inch in width.

G.
FINISHING

1)
REPAIR OF MINOR DEFECTS: The forms shall be removed with 24 hours after the

concrete has been placed, and minor defects then filled with mortar composed of

one part portland cement and two parts fine aggregate. Plastering will not be

permitted on the face of the curb, and any rejected curb, curb and gutter, or valley

gutter shall be removed and replaced.

2)
FINAL FINIS14‑ All exposed surfaces shall be given a finish while the concrete is

still green. In general, only a brush finish will be required. For any surface areas,

however, which are too rough or where other surface defects make additional

finishing necessary, the ENGINEER may require that the curb be rubbed to a

smooth surface with soft brick or wood block, with water used liberally. Also, it

necessary further to provide a suitable surface, the ENGINEER may require

additional rubbing, using a thin grout or mortar.

H.
CURING

1)
GENERAL: The concrete shall be continuously cured for a period of at least 72

hours. Curing shall be commenced after finishing has been completed and as soon

as the concrete has hardened sufficiently to permit application of the curing material

without marring the surface. Any curing material removed or damaged during the

72‑hour period shall be replaced immediately.

2)
WET BURLAP METHOD: Burlap shall be placed over the entire exposed surface

of the concrete, with sufficient extension beyond each side to insure complete
coverage. Adjacent strips shall be overlapped a minimum of six inches. The burlap
shall be held securely in place such that it will be in continuous contact with the
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concrete at all times and no earth shall be permitted between the burlap surfaces at laps or between the burlap and the concrete. The burlap shall be saturated with water before being placed and shall be kept thoroughly wet throughout the curing period.

3)
MEMBRANE CURING COMPOUND METHOD: Clear membrane curing compound

or white‑pigmented curing compound, shall be applied by hand sprayer in a single

coat continuous film at a uniform coverage of at least one gallon to each 200 square

feet. Any cracks, checks or other defects appearing in the coating shall be recoated

immediately. The curing compound shall be thoroughly agitated in the drum prior

to application, and during application as necessary to prevent settlement of the

pigment.

4)
POLYETHYLENE SHEETING METHOD: Polyethylene sheeting, shall be placed over the entire exposed surface of the concrete, with sufficient extension beyond each side to insure complete coverage. Adjacent strips shall be overlapped a minimum of six inches. The sheeting shall be held securely in place such that it will be in continuous' contact with the concrete at ail times.

I.
BACKFILLING AND COMPACTION: After the concrete has set sufficiently, but not later than

three days after pouring, the spaces in front and back of the curb shall be refilled to the

required elevation, with suitable material, which shall be placed and thoroughly compacted

in layers not thicker than six inches.

J.
SURFACE REQUIREMENTS: The gutter section of curb and gutter shall be tested with a

ten‑foot straightedge laid parallel to the center line of the roadway, and while the concrete

is still plastic. Straightedge shall be done along the edge of the gutter adjacent to the

pavement or along other lines on the gutter cross section, as directed by the ENGINEER.

Irregularities in excess of 1/4 inch shall be immediately corrected.

28. PIPELINE CONSTRUCTION

A.
Where open ditch construction of pipe beneath paving is permitted, the pavement, curb and

gutter, walkways, etc., shall be removed to neat lines of a sufficient width to allow proper

installation of the pipe work. Cutting of asphaltic concrete pavement shall be done by

sawing.

B.
No pavement base shall be placed before the ditch backfill has been inspected and

approved by the ENGINEER.

C.
PAVEMENT REPLAPEMENT

1)
Embedment material shall be placed in accordance with pipeline specifications.

2)
Final backfill shall be placed in six (6) inch compacted layers to 98% maximum

density as determined by AASHTO 180 with mechanical tampers.

3)
A minimum 60 thick, 3000 psi concrete base shall then be poured over centerline

of pipe to the width as specified on the Drawings (Minimum W plus 2'‑M.

4)
An asphaltic leveling course (minimum la thick) shall then be placed to match

existing pavement elevations.

5)
A tack coat and surface course shall then be placed over the entire construction

area in accordance with the details as shown on the Drawings.

D.
Curb or curb and gutter shall be replaced with new concrete units formed‑in‑place and

having the same cross section as the original curb removed. The concrete shall be moist

cured for not less than seven days. Backfill under concrete work shall be thoroughly

compacted as specified and the subgrade approved by the ENGINEER before any concrete

may be placed.
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E.
Concrete walks and driveways shall be replaced with concrete of the same cross section

as the original walk or driveway including any original expansion or construction joints and

shall be cured for not less than seven days. Backfill under concrete work shall be

thoroughly compacted as specified and the subgrade approved by the ENGINEER before

any concrete may be placed.

F.
Asphalt driveways shall be patched in the same manner as for pavement replacement,

except that a 6” compacted base in lieu of concrete may be used.

G.
All gravel, shell or limerock driveways which have to be cut shall be backfilled with the same

type of materials as removed and shall be thoroughly compacted. Backfill shall be

inspected by the ENGINEER before placing surface material. The surface material shall be

of the same type and thickness as the original, and the work shall be done in a workmanlike

manner.

29. WORK IN STATE RIGHTS‑OF‑WAY

A.
All work within maintained rights‑of‑way shall meet the following requirements:

1)
Unless otherwise designated by the authority having jurisdiction over the road, street

or highway involved, minimum traffic requirements shall be one way traffic from sun

up to sun down and two way traffic from sun down to sun up. Two flagmen shall

be required during period of one way traffic.

2)
All work areas within the right‑of‑way shall be fine graded to the original lines and

elevations.

3)
Surfacing shall be applied immediately upon construction of the base course, except

that a temporary wearing surface of one‑inch thick, cold‑mix asphalt may be applied

and used until the pavement surface is constructed.

4)
When open cuts cross existing pavements or are parallel to and close to the existing

pavement, curb and gutter, or appurtenances, sheeting and shoring of excavation

may be required. This requirement is to be at the discretion of the State

Department District Maintenance Engineer and may vary with local conditions such

as existing water table, soil types, etc.

5)
All areas within the right‑of‑way that are disturbed by construction shall be mulched,

seeded, and fertilized.

6)
The CONTRACTOR shall construct and maintain temporary detours at the locations

indicated on the Drawings or designated by the ENGINEER or authority having

jurisdiction. Detour construction shall be as indicated on the Drawing or as directed

by the ENGINEER or the authority having jurisdiction. No open cuts or pavement

will be allowed on the Detour route while in use.

END OF SECTION ‑ RW.02
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RW‑03 ‑ GUARDRAIL

1. GENERAL

A.
The work specified in this Section consist of the construction of metal guardrail on posts of timber, as specified. The work shall be constructed in accordance with these specifications and in conformity with the lines, grades, dimensions, and notes shown in the plans.

2. MATERIALS

A.
GUARDRAIL: The guardrail shall be the standard beam type, and may be of either galvanized steel or aluminum, at the CONTRACTOR's option. The materials for the rail and rail elements shall meet the requirements of 967‑1 for steel and of 967‑2 for aluminum.

3. POSTS

A.
GENERAL: Unless the Drawings or special provisions designate a particular type of post

to be used the type of post used shall be at the CONTRACTOR's option. The posts shall

be either concrete, timber, steel or aluminum, and shall be of the sizes and dimensions

shown in the Drawings. The particular type selected shall be used throughout the project.

B.
TIMBER POSTS: Timber posts shall conform to the requirements of the latest edition of the

Southern Pine Inspection Bureau's Standard Grading Rules for Southern Pine Lumber, for

No. 2SR Stress Rated Grade timber, and the posts shall be treated. Treatment shall be

with pentachlorophenol solution, with a 12‑pound per cubic foot retention, using a heavy

oil solvent. The posts shall be shaped and drilled prior to treatment.

C.
OFFSET BLOCKS: Guardrail offset blocks shall be either timber, steel or aluminum, of the

sizes called for in the Drawings. The steel or aluminum blocks may be cut from a section

of post. Timber blocks shall be treated with pentachlorophenol solution in accordance with

these requirements for posts.

4. SETTING POSTS

A.
The posts shall be set vertically to the depth shown in the Drawings, and shall be accurately

lined and relined as necessary, until final acceptance. Where the posts are not set in

concrete structures, the post holes shall be backfilled with suitable material, which shall be

thoroughly tamped. As an alternate method, the CONTRACTOR may use a post‑driving

machine, meeting the approval of the ENGINEER and capable of driving the posts without

damaging them.

5. ERECTION OF RAIL

A. 
The guardrail panels, supports, anchors, etc., shall be erected as shown on the Drawings.

END OF SECTION ‑ RW.03
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