SECTION 1200 - SUBGRADE PREPARATION

1201 _SCOPE This section governs the furnishing of all Igbegquipment, tools, and materials, and

the

performance of all work connected with subgrgueparation, prior to constructing

pavements for streets, alleys, parking areas, sitksywdrive approaches and the construction of
concrete curb and curb and gutters. This sectoas ahot include the construction of any base
courses.

1202 DEFINITIONS

A. Subgrade Subgrade is defined as a well-graded and coregasirface, constructed as

specified herein to the grades, lines, and crosseseshown, bladed and compacted to the
specified density, preparatory to constructing pasets, or other improvements thereon.

Subgrade PreparatiorSubgrade preparation is the repeated operatiineograding and

compacting the subgrade until the specified lirggades, and cross-sections have been
obtained and the materials are compacted to thefigokedepth and density.

1203 _CONSTRUCTION REQUIREMENTS

A.

City of Gardner

General. All underground work contemplatedcluding clearing, grubbing, and
demolition, shall be completed in accordance wlbk tequirements of Section 1100
Grading prior to commencement of any subgrade preparation.

Prior to beginning any work on street subgradeddntractor shall secure the services of a
gualified testing agency to acquire samples of rieterial to be used for subgrade
construction. These samples shall be analyzeetermine proctor values, liquid limits,
and plasticity index. Copies of the analysis shallprovided to the City Engineer for
review prior to commencing any subgrade preparatidinit is determined that fly ash
modification is required the following guidelingsadl be followed.

The contractors testing agency shall determieeatieas to be modified, the amount of fly
ash to be used (% by weight), and the depth tdled.t

Construction of pavements on high plasticityssthall be modified with class “C” fly ash,
or replaced with lower plasticity soils. High piagy soils shall be defined as soils with a
liquid limit greater that 50 and a plasticity indgeeater than 30. (See section #1208)

The subgrade surface shall be brought to theifsggbdines, grades and cross-sections by
repeatedly adding or removing material and compgcto the specified density with a
suitable roller to perform these operations.

Foundation Treatment. Unless otherwise spatifir shown on the contract drawings, the
soil below grade line in cut sections shall be ifiear, broken up, adjusted to a moisture

Revised: May 2007 TS/12-1



content within the designated moisture range andpeacted to the designated type of
compaction.

When the depth of compaction in cut sectionshsas to be more than nine inches (9”)
material shall be removed to within nine inches) &'the lower limit of the compaction.
The layer of material left in place shall be sgadf broken up, adjusted to a satisfactory
moisture content and compacted to the designapeldfcompaction. This process shall
be repeated until the cut section is compactedhéograde as shown on the contract
drawings.

All roadway excavation in rock (shale, sandstdinegstone) shall be undercut no less than
12” for the full width of the roadway and backfilevith suitable soil or granular material.
Undercut shall be unclassified excavation.

C. Moisture Control Requirements. The moistureiteot of the soil at the time of
compaction shall be as necessary to obtain theitdeas designated on the contract
drawings unless it is determined by the enginearttie soil is unstable with that moisture
content.

When the moisture content of the soil is notséatitory to the engineer, water shall be
added or the material aerated, whichever is netaladjust the soil to the proper moisture
content. In no case, shall water be added wittltmitonsent of the engineer.

D. Compaction Control Requirements. Roadway er@nt earth (fill) materials shall be
placed in horizontal layers not exceeding eighh@sc(8”) unless otherwise approved by
the engineer and shall be compacted as specifiedSention 1205 Compaction
Requirements before the next layer is placed. Effective spreg@quipment shall be used
on each lift to obtain uniform thickness prior tongpaction. Water shall be added or
removed on the approval of the engineer, in or@btain the required density.

1204 MOISTURE CONTENT REQUIREMENTSThe moisture content of the soil at the time of
compaction shall be uniform and shall be such tihat soil can be compacted to the
requirements of the type of compaction as designaethe contract drawings or as directed by
the engineer.

If Type B compaction is specified with this moigticontrol, the content shall be sufficient to
produce a uniform mixture of the soil and moisture.will be determined by the engineer
whether or not satisfactory compaction and moistorgent is obtained.

1205 COMPACTION REQUIREMENTS

A. Pavements The subgrade for pavements shall be compactadiemsity of at least ninety-
five percent (95%) of the maximum density for thatemial used for a depth of at least nine
inches (9”) below the finished subgrade elevatiod within the tolerance of the moisture
for the type of material at ninety-five percent¥8bof maximum density, as determined by
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the standard proctor test (ASTM D698) for cohesimds. Any further compacted layers
shall be accomplished in the same manner as specifi

When Type B compaction is specified or shown e d¢ontract drawings, the compacted
density is to be such that the tamping or sheepstdier, while rolling the layer or lift will
walk out of the material and ride the top portidrhe lift.

Subgrade compaction for curbs and pavements lsdatcomplished by use of sheepsfoot
rollers. The roller may be self-propelled or maehdrawn. The sheepsfoot roller shall be
fully loaded with liquid or solid ballast to prodeiadequate compactive energy to the
tamping foot. The roller shall have a minimum drdrameter of 30" and a 6" minimum
length of tamping feet.

Compaction of low plasticity or non-plastic, figeained material shall be considered
adequate when additional passes of the roller ddnog the tamping feet closer to the
surface of the lift, provided the entire weighttloé roller is supported on the tamping feet
and none by material directly in contact with therd.

Construction of pavements on high plasticity seihall be modified with hydrated lime or
class "C" fly ash or replaced with lower plastic@gils. High plasticity soils shall be
defined as soils with a liquid limit greater thabh&nd a plasticity index greater than 30.

Sand and gravel which cannot be compacted setbsity with a sheepsfoot roller shall be
rolled with a pneumatic-tired roller. Each liftadhbe rolled until no further consolidation
is evident.

B. Sidewalks The subgrade for sidewalk pavements shall bepected to a density
equivalent to the density of the immediately sunding soil in areas not requiring fill. In
areas where fill is required, the subgrade shaltdrmapacted to ninety-five percent (95%)
of the maximum dry density as determined by ASTM®6Eor cohesive soils or to seventy
percent (70%) relative density as determined by M$I2049 for non-cohesive soils.

C. Drive Approaches and Concrete Curb & Gutt@he subgrade for drive approaches and
concrete curb and gutter shall be compacted tsdnge requirements as stated above in
parta. Pavements.

1206 PROTECTION AND MAINTENANCE OF SUBGRADEThe newly finished subgrade shall
be repaired from action of the elements. Any setént or washing that occurs prior to the
acceptance of the work shall be repaired and teeifsp lines, grades, and cross-section re-
established.

The contractor shall protect all pavements, cudosb and gutters, and sidewalks from his
subgrade operation with an earth cushion, timbankhg, or both where tractors, graders,
rollers, or other equipment are required to passyum around. All resulting damage shall be
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repaired. Any damaged work which cannot be redawehe satisfaction of the engineer, shall
be replaced by the contractor at his own expense.

1207 COMPACTION TESTING AND PROOF ROLLING The subgrade must successfully pass
compaction testing by a nuclear density/moistur@sugng device and proof rolling with a
loaded tandem dump truck carrying a minimum loadl16ftons. If as a result of the
testing/proof rolling, the city engineer determingat further compaction is required, the
contractor shall revise his methods or proceduseseaessary to obtain density and stability.

1208 FLY ASH SUBGRADE TREATMENT

GENERAL

The purpose of this specification is to secure mpdeted section of treated material which
contains a uniform mixture of fly ash and pulvedzraterial with no loose or segregated areas,
has a uniform density and moisture content, awaels bound for its full depth. It shall be the
responsibility of the contractor to regulate theusnce of his work, to process a sufficient
guantity of material to provide full depth as shoamthe Plans, to use the proper amounts of
fly ash, to maintain the work, and to rework araasiecessary to meet the requirements.

A. The contractor shall secure the services of a fip@liesting agency to perform on site
testing. A qualified field technician shall momnitglacement, mixing, moisture content
and in place density. Copies of the test restitdl e provided to the City Engineer for
review prior to pavement placement. All costs med through the use of the testing
agency shall be borne by the contractor-developer.

B. A sample of the fly ash intended for use on thggatowill be submitted to the testing
laboratory for the purpose of developing a fly @sbctor. The fly ash supplier will
submit certified laboratory analysis indicatingttig ash used on the project conforms
to A.S.T.M. C618, Class C, except the supplemerdgptipnal physical requirements in
table 4 will not apply and the minimum calcium oxi@CaO) content of the fly ash shall
be 25%. Fly ash shall be sampled and tested mrdacce with A.S.T.M. C311.

Fly ash furnished by the contractor shall complyhwthe requirements of A.S.T.M.
C618 class C. The minimum calcium oxide (CaO) eonhbf the fly ash shall be 25%.
Fly ash shall be stored and handled in closed watef containers prior to distribution
on a roadway or fill. Fly ash that has been plytmaked or set shall not be used. A
certification indicating compliance to these speations shall be attached to or be part
of the scale ticket for each load delivered. Thetiftcation shall be signed by the
producer or his assigned representative.
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1209 CONSTRUCTION REQUIREMENTS

A.

City of Gardner

Preparation of Roadbed

The subgrade shall be trimmed as near as possbfmish subgrade elevations as
shown on the plans. The contractor shall allow gotential swell of material to
minimize waste during final trimming. This may u#@ the subgrade to be trimmed to
slightly below proposed finished grade dependinghensoil characteristics.

Equipment

The machinery, tools, and equipment necessaryrfgpgp execution of the work shall
be on the project and approved by the Engineen paoobeginning of construction

operations. Pulveration of existing subgrade alehding of the mixture shall be
accomplished by use of a drum-rotary type tillenipped with an adjustable water
proportioning system. Initial compaction shall behieved using a self-propelled
sheepsfoot compactor having a minimum operatingghtedf twelve tons with a

minimum centrifugal force of 24 tons. Rubber-ti@dsmooth-wheeled rollers shall be
used for final compaction of the stabilized secti@l machinery, tools and equipment
used shall be maintained in satisfactory and workik@ manner. Fly ash shall be
stored and handled in closed weatherproof contminertii immediately before

distribution. Fly ash exposed to moisture priomixing with recycled material shall be
discarded.

Application

The fly ash shall be spread in an approved mannérearate specified. Care shall be
taken to prevent the fly ash from flowing off theato be treated. The fly ash shall be
distributed at a uniform rate in such a mannepasihimize the scattering of fly ash by
wind. Fly ash shall not be applied when wind ctinds, in the opinion of the
Engineer, are such that blowing fly ash becomegatignable to adjacent property
owners or significantly reduces the amount of 8 ncorporated into the work.

Moisture Control

The required moisture content will be establishgdtle contractors testing agency
based on laboratory tests on the materials andfgpi#yg ash content to be used for the
treatment. Water shall be introduced directly itite rotary mixing drum during the

tilling procedure. Final moisture content of thexmmmediately prior to compaction

shall be uniform and not exceed plus or minus tipeeentage points of the optimum
moisture content of the mix. If the moisture comtexceeds the specified limits,
additional fly ash may be added to lower the moesttontent
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City of Gardner

to the required limits. Lowering the moisture cantby aeration following addition of
fly ash will not be allowed. If the moisture conte are below the specified limits,
additional water shall be added and uniformly beshdith the mixture. Additional fly
ash added to lower the moisture content shall bleea¢xpense of the Contractor.

Mixing

The pulverized subgrade material and fly ash dtethoroughly mixed and the mixing
continued until a homogenous, friable mixture otvpuzed subgrade material and
flyash meeting the specified size requirementdisioed. The subgrade material shall
be pulverized through use of the specified equigmdérepth of pulverization shall be
as designated. The pulverized subgrade materhflamsh shall be mixed thoroughly
until a uniform mixture is obtained. All clods $hiae reduced in size by mixing until
the pulverized subgrade material-fly ash mixtureetsehe following size requirement
when tested.

Sieve Size Percent Retained
1” 0
5" 50

Compaction

Compaction of the mixture shall begin immediatdhgramixing and confirmation that

the moisture content is within the specified ran@ée specified compaction shall be
obtained within 1 hour after the incorporation bétfly ash. The material shall be
sprinkled as necessary to maintain the specifiegton@ content. Compaction of the
mixture shall begin at the bottom and shall corginatil the entire depth of mixture is
uniformly compacted to the specified density.

All non-uniform (too-wet, too dry or insufficientlireated) areas which appear shall be
corrected immediately by scarifying the areas affi@cadding or removing material as
required and reshaping and recompacting.

The stabilized section shall be compacted to amim of 95% of the combined
materials maximum dry density.

In addition to the requirements specified for dnghe section shall be compacted to
the extent necessary to remain firm and stablerncwlestruction equipment. After each
section is completed, tests will be made by théngsagency field technician. If the
material fails to meet the density requirements,Engineer may require it be reworked
as necessary to meet those requirements and/oiregfje Contractor to change his
construction methods to obtain required densityhennext section. Additional fly ash
will be added to the areas that are reworked adubtional cost to the owner, and the
amount required shall be determined by the testgency field technician. Should the
section, due to any reason or cause, lose theregfsiability, density and finish before
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the surface is placed or the work is acceptedyatl e reprocessed, recompacted and
refinished at the sole expense of the Contrac®eprocessing shall follow the same
patterns as the initial stabilization including #dweidition of fly ash.

G. Finishing and Curing

Following the compaction of the stabilized sectiba treated section will be trimmed to
the required lines and grade by means of equipmviith is automatically controlled
with regard to grade. The surface shall then bapaxted with a smooth wheel or
pneumatic tired roller.

The Engineer may waive the use of automaticallytroied equipment on projects
containing narrow or irregular dimensions whererapen of the automated equipment
is impractical. Finishing of these areas may bsetdorth above or the surface will be
lightly scarified during finishing operations anthtbed to a uniform grade and cross
section to eliminate and imprints left by the equgnt.

After the fly ash treated section has been finishe@pecified herein, the surface shall
be protected against rapid drying by either offtiiewing curing methods.

1. Maintain in a thorough and continuously moist caiodi by sprinkling.
2. Apply an asphaltic prime coat.
H. Weather Limitations

Fly ash mixing operations shall not be performeemthe subgrade is frozen or when
the ambient air temperature is less than 35 degFeesThe Contractor shall be
responsible for protection and quality of the fshamodified subgrade mixture under
any weather conditions.

At cooler temperatures additional passes may barestjto reduce the nominal size of
the soil agglomerates to less than 1”. Multiplegas of rollers may also be required to
achieve specified densities in cooler weather ¢oord.

l. Proofrolling

Proofrolling with a loaded tandem dump truck cargya minimum load of 16 tons will

be required before acceptance of finish subgr&légrade failures will be repaired by
incorporating additional fly-ash into the subgrad&he use of fly-ash trimmings to
correct areas of failure will not be permitted.
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