MACC Generic Specs 072007

SECTION 31 00 00

EARTHWORK
07/ 06

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the

basi ¢ designation only.

AMERI CAN ASSCCI ATI ON OF STATE HI GAMAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)

AASHTO T 180 (2001; R 2004) Mbisture-Density Rel ations
of Soils Using a 4.54-kg (10-1b) Ramrer
and an 457-mm (18-in) Drop

AASHTO T 224 (2001) Correction for Coarse Particles in

the Soil Conpaction Test
AMERI CAN WATER WORKS ASSCCI ATl ON( AVWAA)

AWM C600 (2005) Installation of Ductile-lron Water
Mai ns and Their Appurtenances

AMERI CAN WOOD- PRESERVERS' ASSOCI ATI ON ( AWPA)
AWPA C2 (2003) Lunber, Tinber, Bridge Ties and
M ne Ties - Preservative Treatnent by

Pressure Processes

AWPA P5 (2005) Standard for Waterborne
Preservatives

ASTM | NTERNATI ONAL (ASTM

ASTM C 136 (2005) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 33 (2003) Concrete Aggregates

ASTM D 1140 (2000) Amount of WMaterial in Soils Finer

than the No. 200 (75-m croneter) Sieve

ASTM D 1556 (2000) Density and Unit Weight of Soil in
Pl ace by the Sand- Cone Met hod

ASTM D 1557 (2002e1) Laboratory Conpaction
Characteristics of Soil Using Mdified
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Effort (56,000 ft-1bf/cu. ft. (2,700

KN-nfcu.m))

ASTM D 2487 (2000) Soils for Engineering Purposes
(Unified Soil Cassification Systen)

ASTM D 2922 (2004) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 422 (1963; R 2002) Particle-Size Analysis of
Soil's

ASTM D 4318 (2000) Liquid Limt, Plastic Limt, and

Plasticity Index of Soils

ASTM D 698 (2000ael) Laboratory Conpaction
Characteristics of Soil Using Standard
Effort (12,400 ft-Ibf/cu. ft. (600
KN-mfcu. m))

U. S. ENVI RONMENTAL PROTECTI ON ACGENCY ( EPA)

EPA 600/ 4- 79/ 020 (1983) Methods for Chemical Analysis of
Wat er and Wastes

EPA SW 846. 3-3 (1999, Third Edition, Update Il1-A) Test
Met hods for Eval uating Solid Waste:
Physi cal / Chemi cal Met hods

1.2 DEFI NI TI ONS
1.2.1 Satisfactory Materials

Satisfactory nmaterials conprise any materials classified by ASTM D 2487 as
GN GP, GM GP-GM GWGEM GC, GP-GC, GMGC, SW SP, SM SWSM SC, SWSC,
SP-SM SP-SC, CL, M, CL-M.,, CH, WMH Satisfactory materials for grading
conpri se stones less than 8 inches, except for fill material for pavenents
and rail roads which conprise stones less than 3 inches in any di nension.

1.2.2 Unsatisfactory Materials

Materials which do not conply with the requirenments for satisfactory
materials are unsatisfactory. Unsatisfactory materials also include
man-made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter or frozen material. Notify the Contracting O ficer when
encountering any contam nated nateri al s.

1.2.3 Cohesi onl ess and Cohesive Materials
Cohesi onl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC,

M., CL, WMH, and CH Materials classified as GMand SMwi Il be identified
as cohesionless only when the fines are nonplastic. Performtesting,
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required for classifying materials, in accordance with ASTM D 4318,
ASTM C 136, ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Conpaction

Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the naxi mum density obtained by the test
procedure presented in ASTM D 1557 abbrevi ated as a percent of |aboratory
maxi mum density. Since ASTM D 1557 applies only to soils that have 30
percent or |ess by weight of their particles retained on the 3/4 inch
sieve, express the degree of conpaction for material having nore than 30
percent by weight of their particles retained on the 3/4 inch sieve as a
percentage of the naxi mum density in accordance with AASHTO T 180 and
corrected with AASHTO T 224. To naintain the sane percentage of coarse
material, use the "renove and replace" procedure as described in NOTE 8 of
Paragraph 7.2 in AASHTO T 180.

1.2.5 Topsoi

Material suitable for topsoils obtained fromoffsite areas is defined as:
Natural, friable soil representative of productive, well-drained soils in
the area, free of subsoil, stunps, rocks larger than one inch dianeter,
brush, weeds, toxic substances, and other material detrinmental to plant
growh. Anmend topsoil pHrange to obtain a pH of 5.5 to 7.

1.2.6 Har d/ Unyi el di ng Materials

Har d/ Unyi el di ng materi al s conprise weat hered rock, dense consolidated
deposits, or conglonmerate materials which are not included in the
definition of "rock" with stones greater than 3 inch in any di nension or as
defined by the pipe nanufacturer, whichever is smaller. These materials
usual ly require the use of heavy excavati on equi pnent, ripper teeth, or
jack hamrers for renoval

1.2.7 Rock

Solid honpbgeneous interlocking crystalline material with firmy cenented,
| am nated, or foliated nasses or congl onerate deposits, neither of which
can be renoved wi thout systenmatic drilling and blasting, drilling and the
use of expansion jacks or feather wedges, or the use of backhoe-nounted
pneurmati ¢ hol e punchers or rock breakers; also |arge boul ders, buried
masonry, or concrete other than pavenent exceeding 1/2 cubic yard in

vol une. Renoval of hard material will not be considered rock excavation
because of intermttent drilling and blasting that is performed nerely to
i ncrease production.

1.2.8 Unst abl e Materi al

Unstable material are too wet to properly support the utility pipe,
conduit, or appurtenant structure.
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1.2.9 Sel ect Granul ar Materi al
1.2.9.1 CGeneral Requirenents

Sel ect granular material consist of nmaterials classified as GN GP, SW SP
by ASTM D 2487 where indi cat ed.

1.2.10 Initial Backfill Materi al
Initial backfill consists of select granular material or satisfactory
materials free fromrocks 3 inches or larger in any dinension or free from

rocks of such size as reconmended by the pipe manufacturer, whichever is
snmal | er.

1.2.11 Pil e Supported Structure

As used herein, a structure where both the foundation and fl oor slab are
pil e support ed.

1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for Contractor Quality Control

approval. Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 07 Certification
Materi al s
Provi de seperate certification of all naterials furnished under
contract. Meet requirenments listed in specification and on
dr awi ngs.
1.4  SUBSURFACE DATA
Subsurface soil boring | ogs are shown on the drawi ngs. These data
represent the best subsurface information avail able; however, variations
may exi st in the subsurface between boring |ocations.
1.5  CLASSI FI CATI ON OF EXCAVATI ON
No consideration will be given to the nature of the naterials, and al
excavation will be designated as unclassified excavation. Finish the
speci fied excavation on a classified basis, in accordance with the
foll owi ng designations and cl assifications.

1.5.1 Conmon Excavati on

I ncl ude combn excavation with the satisfactory renoval and di sposal of al
materials not classified as rock excavation
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1

1

5.2 Rock Excavati on

I ncl ude rock excavation with blasting, excavating, grading, disposing of
material classified as rock, and the satisfactory renoval and di sposal of
boul ders 1/2 cubic yard or nore in volune; solid rock; rock naterial that
is in | edges, bedded deposits, and unstratified nmasses, which cannot be
renoved wit hout systematic drilling and blasting; firmy cenented

congl oner at e deposits possessing the characteristics of solid rock

i mpossible to renbve without systematic drilling and blasting; and hard
materials (see Definitions). Include the renoval of any concrete or
masonry structures, except pavenents, exceeding 1/2 cubic yard in volune
that may be encountered in the work in this classification. |If at any tine
during excavation, including excavation from borrow areas, the Contractor
encounters material that nay be classified as rock excavation, uncover such
material and notify the Contracting Oficer. The Contractor shall not
proceed with the excavation of this nmaterial until the Contracting Oficer
has classified the materials as commpn excavation or rock excavati on and
has taken cross sections as required. Failure on the part of the
Contractor to uncover such material, notify the Contracting Oficer, and
allow anple tinme for classification and cross sectioning of the undisturbed
surface of such material will cause the forfeiture of the Contractor's
right of claimto any classification or volune of nmaterial to be paid for
other than that allowed by the Contracting Oficer for the areas of work in
whi ch such deposits occur.

.5.3 BLASTI NG
Blasting will not be permtted.
.6 CRITERI A FOR BI DDI NG

Base bids on the following criteria:
a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated,
wi Il not be encountered.

c. Gound water elevations indicated by the boring | og were those
existing at the tinme subsurface investigations were nade and do
not necessarily represent ground water elevation at the tine of
constructi on.

d. Material character is indicated by the boring | ogs.

7 DEWATERI NG WORK PLAN

Submit procedures for acconplishing dewatering work.

PART 2 PRODUCTS

2.

1 REQUI REMENTS FOR OFFSI TE SO LS

Test offsite soils brought in for use as backfill for Total Petrol eum
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Hydr ocarbons (TPH), Benzene, Tol uene, Ethyl Benzene, and Xyl ene (BTEX) and
full Toxicity Characteristic Leaching Procedure (TCLP) including
ignitability, corrosivity and reactivity. Backfill shall contain a naximm
of 100 parts per mllion (ppn) of total petroleum hydrocarbons (TPH) and a
maxi mum of 10 ppm of the sum of Benzene, Tol uene, Ethyl Benzene, and Xyl ene
(BTEX) and shall pass the TCPL test. Determ ne TPH concentrations by using
EPA 600/ 4-79/ 020 Method 418.1. Deternine BTEX concentrations by using

EPA SW846. 3-3 Met hod 5030/ 8020. Perform TCLP in accordance with

EPA SW846. 3-3 Method 1311. Provide Borrow Site Testing for TPH, BTEX and
TCLP froma conposite sanple of material fromthe borrow site, with at

| east one test fromeach borrow site. Do not bring naterial onsite until
tests have been approved by the Contracting O ficer.

2.2 BURI ED WARNI NG AND | DENTI FI CATI ON TAPE

Provi de pol yet hyl ene plastic and netallic core or netallic-faced, acid- and
al kal i -resi stant, polyethyl ene plastic warning tape manufactured
specifically for warning and identification of buried utility |ines.
Provide tape on rolls, 3 inch mnimumw dth, color coded as specified

bel ow for the intended utility with warning and identification inmprinted in
bold black letters continuously over the entire tape |ength. War ni ng and
identification to read, "CAUTION, BURIED (intended service) LINE BELOW or
simlar wording. Provide permanent color and printing, unaffected by

noi sture or soil.

War ni ng Tape Col or Codes

Red: El ectric
Yel | ow. Gas, QO ; Dangerous Materials
O ange: Tel ephone and O her
Communi cat i ons
Bl ue: Wat er Systens
G een: Sewer Systens
Wit e: St eam Syst ens
Gray: Conpressed Air

2.2.1 Warni ng Tape for Metallic Piping

Provide acid and al kali-resistant polyethylene plastic tape conformng to
the width, color, and printing requirenments specified above, with a m ni mum
t hi ckness of 0.003 inch and a m nimum strength of 1500 psi |engthw se, and
1250 psi crossw se, with a nmaxi num 350 percent el ongation.

2.2.2 Det ect abl e Warning Tape for Non-Metallic Piping

Provi de pol yet hyl ene plastic tape confornmng to the width, color, and
printing requirements specified above, with a m ni mumthickness of 0.004
inch, and a mnimum strength of 1500 psi |engthwi se and 1250 psi crossw se.

Manuf acture tape with integral wires, foil backing, or other neans of
enabling detection by a netal detector when tape is buried up to 3 feet
deep. Encase netallic elenent of the tape in a protective jacket or
provide with other neans of corrosion protection.
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2.3 DETECTI ON W RE FOR NON- METALLI C PI PI NG

Insulate a single strand, solid copper detection wire with a m ni numof 12
AWG

2.4 MATERI AL FOR RI P- RAP

Provi de Bedding material Grout Filter fabric and rock conform ng to these
requi renents for construction indicated.

2.4.1 Beddi ng Materi al

Provi de bedding material consisting of sand, gravel, or crushed rock, well
graded, or poorly graded with a maxi num particle size of 2 inch. Conpose
mat eri al of tough, durable particles. Allow fines passing the No. 200
standard sieve with a plasticity index |less than six.

2.4.2 G out

Provi de durabl e grout conposed of cenent, water, an air-entraining

adm xture, and sand nixed in proportions of one part portland cenent to two
parts of sand, sufficient water to produce a workable m xture, and an
amount of admi xture which will entrain sufficient air, as determ ned by the
Contracting O-ficer. Mx grout in a concrete nmixer. Allow a sufficient
mxing time to produce a m xture having a consistency pernitting gravity
flowinto the interstices of the rip-rap with |linmted spading and broom ng

2.4.3 Rock

Provide rock fragments sufficiently durable to ensure pernmanence in the
structure and the environnent in which it is to be used. Use rock
fragnments free fromcracks, seans, and other defects that would increase
the risk of deterioration fromnatural causes. Provide fragnments sized so
that no individual fragnent exceeds a weight of 150 pounds and that no nore
than 10 percent of the m xture, by weight, consists of fragnents wei ghing 2
pounds or |ess each. Provide rock with a mninmmspecific gravity of 2.50.

Do not permt the inclusion of nore than trace 1 percent quantities of
dirt, sand, clay, and rock fines.

2.5 CAPI LLARY WATER BARRI ER

Provide capillary water barrier of clean, poorly graded crushed rock,
crushed gravel, or uncrushed gravel placed beneath a building slab with or
wi t hout a vapor barrier to cut off the capillary flow of pore water to the
area i mediately below. Conformto ASTM C 33 for fine aggregate grading
with a maxi num of 3 percent by wei ght passing ASTM D 1140, No. 200 sieve,
or 1-1/2 inch and no nore than 2 percent by wei ght passing the No. 4 size
sieve or coarse aggregate Size 57, 67, or 77].

2.6 WOOD SUPPORTS
Treated Yell ow Pine or Douglas Fir, rough, structural grade. Provide wood

wi t h nonl eachi ng wat er - borne pressure preservative (ACA or CCA) and
treatment conformng to AWPA P5 and AWPA C2, respectively. Secure wood
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supports to carrier pipe with stainless steel or zinc-coated steel bands.

PART 3 EXECUTI ON

3.

1 STRI PPI NG OF TOPSA L

Where indicated or directed, strip topsoil to a depth as indicated on
drawi ngs. Spread topsoil on areas already graded and prepared for topsoil
or transported and deposited in stockpiles convenient to areas that are to
receive application of the topsoil later, or at |ocations indicated or
specified. Keep topsoil separate from other excavated materials, brush
l[itter, objectionable weeds, roots, stones larger than 2 inch in dianeter,
and other materials that would interfere with planting and mai nt enance
operations. Renpbve fromthe site any surplus of topsoil from excavations
and gradi ngs.

.2 GENERAL EXCAVATI ON

Perform excavation of every type of material encountered within the limts
of the project to the lines, grades, and el evations indicated and as
specified. Performthe grading in accordance with the typical sections
shown and the tol erances specified in paragraph FINISH NG Transport

sati sfactory excavated nmaterials and place in fill or embanknent within the
limts of the work. Excavate unsatisfactory materials encountered within
the limts of the work bel ow grade and replace with satisfactory materials

as directed. |Include such excavated material and the satisfactory naterial
ordered as replacenent in excavation. D spose surplus satisfactory
excavated material not required for fill or enbanknent in areas approved

for surplus material storage or designated waste areas. Dispose
unsati sfactory excavated material in designated waste or spoil areas.

During construction, performexcavation and fill in a nmanner and sequence
that will provide proper drainage at all tinmes. Excavate nmaterial required
for fill or embanknment in excess of that produced by excavation within the

grading limts fromthe borrow areas indicated or fromother approved areas
sel ected by the Contractor as specified.

2.1 Ditches, CQutters, and Channel Changes

Fi ni sh excavation of ditches, gutters, and channel changes by cutting
accurately to the cross sections, grades, and el evati ons shown on Draw ngs.
Do not excavate ditches and gutters bel ow grades shown. Backfill the
excessi ve open ditch or gutter excavation with satisfactory, thoroughly
conpacted, material or with suitable stone or cobble to grades shown.
Di spose excavated naterial as shown or as directed, except in no case all ow
materi al be deposited a maxi nurr 4 feet fromedge of a ditch. Mintain
excavations free fromdetrinmental quantities of |eaves, brush, sticks,
trash, and other debris until final acceptance of the work.

. 2.2 Drai nage Structures

Make excavations to the |lines, grades, and el evations shown, or as
directed. Provide trenches and foundation pits of sufficient size to
permt the placenment and renoval of forns for the full Iength and w dth of
structure footings and foundati ons as shown. Cl ean rock or other hard
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foundati on material of |oose debris and cut to a firm |evel, stepped, or
serrated surface. Renpve |oose disintegrated rock and thin strata. Do not
di sturb the bottom of the excavation when concrete or nasonry is to be

pl aced in an excavated area. Do not excavate to the final grade |evel

until just before the concrete or nasonry is to be placed. Were pile
foundations are to be used, stop the excavation of each pit at an el evation
1 foot above the base of the footing, as specified, before piles are
driven. After the pile driving has been conpleted, renove | oose and

di spl aced material and conpl ete excavation, |eaving a snooth, solid,

undi sturbed surface to receive the concrete or nasonry.

3.2.3 Dr ai nage

Provide for the collection and di sposal of surface and subsurface water
encountered during construction. Conpletely drain construction site during
peri ods of construction to keep soil materials sufficiently dry. Construct
storm drai nage features (ponds/basins) at the earliest stages of site

devel opnent, and throughout construction grade the construction area to
provi de positive surface water runoff away fromthe construction activity
and/ or provide tenporary ditches, swales, and other drainage features and
equi pnment as required to nmaintain dry soils. Wen unsuitable working
platforns for equi pnent operation and unsuitable soil support for
subsequent construction features devel op, renpove unsuitable material and
provide new soil material as specified herein. It is the responsibility of
the Contractor to assess the soil and ground water conditions presented by
the plans and specifications and to enpl oy necessary neasures to permt
construction to proceed.

3.2. 4 Dewat eri ng

Control groundwater flowing toward or into excavations to prevent sl oughing
of excavation slopes and walls, boils, uplift and heave in the excavation
and to elimnate interference with orderly progress of construction. Do
not permt French drains, sunps, ditches or trenches within 3 feet of the
foundati on of any structure, except with specific witten approval, and
after specific contractual provisions for restoration of the foundation
area have been nade. Take control neasures by the tinme the excavation
reaches the water level in order to maintain the integrity of the in situ
material. Wile the excavation is open, maintain the water |evel
continuously, at least 1 foot below the working level. Operate dewatering
system continuously until construction work bel ow existing water levels is
conpl et e.

3.2.5 Trench Excavation Requirenents

Excavate the trench as recommended by the nmanufacturer of the pipe to be
installed. Slope trench walls below the top of the pipe, or nmake vertical
and of such width as reconmmended in the manufacturer's printed installation
manual . Provide vertical trench walls where no nmanufacturer's printed
installation manual is available. Shore trench walls in accordance with
safety regul ations, cut back to a stable slope, or provide w th equival ent
neans of protection for enployees who may be exposed to noving ground or
cave in. Excavate trench walls which are cut back to at | east the angle of
repose of the soil. Gve special attention to slopes which may be
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adversely affected by weat her or noisture content. Do not exceed the
trench width bel ow the pipe top of 24 inches plus pipe outside dianeter
(O.D.) for pipes of less than 24 inch inside dianmeter, and do not exceed 36
i nch plus pipe outside dianeter for sizes larger than 24 inch inside

di anmeter. \Where recommended trench w dths are exceeded, provide redesign
stronger pipe, or special installation procedures by the Contractor. The
Contractor is responsible for the cost of redesign, stronger pipe, or
special installation procedures without any additional cost to the

Gover nrent .

3.2.5.1 Bott om Preparati on

Grade the bottons of trenches accurately to provide uniformbearing and
support for the bottom quadrant of each section of the pipe. Excavate bel
hol es to the necessary size at each joint or coupling to elimnate point
bearing. Renpve stones of 3 inch or greater in any dinmension, or as
recommended by the pi pe manufacturer, whichever is snaller, to avoid point
beari ng.

3.2.5.2 Rermoval of Unyielding Materi al

Where unyielding material is encountered in the bottomof the trench
renove such material 6 inch below the required grade and replaced with
suitable naterials as provided i n paragraph BACKFI LLI NG AND COVPACTI ON

3.2.5.3 Renoval of Unstable Materia

Where unstable material is encountered in the bottomof the trench, renove
such material to the depth directed and replace it to the proper grade with
sel ect granular material as provided in paragraph BACKFI LLI NG AND
COWPACTI ON.  When renoval of unstable naterial is required due to the
Contractor's fault or neglect in performng the work, the Contractor is
responsi bl e for excavating the resulting material and replacing it without
additional cost to the Government.

3.2.5.4 Excavation for Appurtenances

Provi de excavation for nmanhol es, catch-basins, inlets, or sinmlar
structures of sufficient size to pernit the placenent and renoval of forns
for the full length and width of structure footings and foundati ons as
shown. O ean rock of |oose debris and cut to a firmsurface either |evel,
st epped, or serrated, as shown or as directed. Renobve |oose disintegrated
rock and thin strata. Specify renoval of unstable material. Wen concrete
or masonry is to be placed in an excavated area, take special care not to
di sturb the bottom of the excavation. Do not excavate to the final grade

I evel until just before the concrete or nmasonry is to be placed.

3.2.5.5 Jacki ng, Boring, and Tunneling
Unl ess ot herwi se indicated, provide excavation by open cut except that
sections of a trench may be jacked, bored, or tunneled if, in the opinion

of the Contracting Officer, the pipe, cable, or duct can be safely and
properly installed and backfill can be properly conpacted in such sections.

SECTION 31 00 00 Page 10



MACC Generic Specs 072007

3.2.6 Underground Utilities

The Contractor is responsible for movenent of construction nmachi nery and
equi pnment over pipes and utilities during construction. Perform work

adj acent to non-CGovernnent utilities as indicated in accordance with
procedures outlined by utility conpany. Excavation nade wi th power-driven
equi pnment is not pernitted within two feet of known Government - owned
utility or subsurface construction. For work inmedi ately adjacent to or
for excavations exposing a utility or other buried obstruction, excavate by
hand. Start hand excavati on on each side of the indicated obstruction and
continue until the obstruction is uncovered or until clearance for the new
grade is assured. Support uncovered lines or other existing work affected
by the contract excavation until approval for backfill is granted by the
Contracting O ficer. Report damage to utility lines or subsurface
construction imediately to the Contracting Oficer

3.2.7 Structural Excavation

Ensure that footing subgrades have been inspected and approved by the
Contracting O ficer prior to concrete placenent. Excavate to bottom of
pile cap prior to placing or driving piles, unless authorized otherw se by
the Contracting Officer. Backfill and conpact over excavations and changes
in grade due to pile driving operations to 95 percent of ASTM D 698 naxi mum
density.

3.3 SELECTI ON OF BORROW NMATERI AL

Sel ect borrow material to neet the requirenments and conditions of the
particular fill or enmbankment for which it is to be used. Consider
necessary clearing, grubbing, and satisfactory drainage of borrow pits and
the di sposal of debris thereon related operations to the borrow excavati on

3.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

The Contractor is responsible for notifying the Contracting O ficer
sufficiently in advance of the opening of any excavation or borrow pit to
permt el evations and nmeasurenments of the undi sturbed ground surface to be
taken. Except as otherw se pernmitted, excavate borrow pits and other
excavation areas providing adequate drai nage. Transport overburden and
other spoil naterial to designated spoil areas or otherw se di spose of as
directed. Provide neatly trimed and drai ned borrow pits after the
excavation is conpleted. Ensure that excavation of any area, operation of
borrow pits, or dunping of spoil material results in mninumdetrinental
effects on natural environnental conditions.

3.5 SHORI NG

3.5.1 CGeneral Requirenents
Submit a Shoring and Sheeting plan for approval 15 days prior to starting
work. Submit draw ngs and cal cul ations, certified by a registered
pr of essi onal engi neer, describing the nethods for shoring and sheeting of

excavations. Finish shoring, including sheet piling, and install as
necessary to protect worknmen, banks, adjacent paving, structures, and
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utilities. Renpove shoring, bracing, and sheeting as excavations are
backfilled, in a manner to prevent caving.

3.5.2 CGeot echni cal Engi neer

Where indicated on drawi ngs, the Contractor is required to hire a

Pr of essi onal Geot echni cal Engi neer to provide inspection of excavations and
soi | / groundwat er conditions throughout construction. The Geotechnica

Engi neer is responsible for perform ng pre-construction and periodic site
visits throughout construction to assess site conditions. The Geotechnica
Engi neer is responsible for updating the excavation, sheeting and
dewat eri ng plans as construction progresses to reflect changi ng conditions
and subnit an updated plan if necessary. Submit a nonthly witten report,
informing the Contractor and Contracting O ficer of the status of the plan
and an accounting of the Contractor's adherence to the plan addressing any
present or potential problens. The Contracting Officer is responsible for
arrangi ng neetings with the Geotechnical Engineer at any tine throughout
the contract duration.

3.6 GRADI NG AREAS

Where indicated, divide work into grading areas within which satisfactory
excavated material will be placed in enbanknents, fills, and required
backfills. Do not haul satisfactory material excavated in one grading area
to anot her gradi ng area except when so directed in witing. Place and
grade stockpiles of satisfactory and wasted materials as specified. Keep
stockpiles in a neat and well drained condition, giving due consideration
to drainage at all times. Cear, grub, and seal by rubber-tired equiprent,
the ground surface at stockpile |ocations; separately stockpile excavated
sati sfactory and unsatisfactory materials. Protect stockpiles of

sati sfactory materials fromcontam nati on which nay destroy the quality and
fitness of the stockpiled material. |If the Contractor fails to protect the
stockpil es, and any material becones unsatisfactory, renove and repl ace
such material with satisfactory naterial from approved sources.

3.7 FI NAL GRADE OF SURFACES TO SUPPCRT CONCRETE

Do not excavate to final grade until just before concrete is to be placed.
For pile foundations, stop the excavation at an elevation of from 6 to 12

i nch above the bottom of the footing before driving piles. After pile
driving has been conpleted, conplete the renmai nder of the excavation to the
el evati ons shown. Only use excavation nethods that will |eave the
foundation rock in a solid and unshattered condition. Roughen the |evel
surfaces, and cut the sloped surfaces, as indicated, into rough steps or
benches to provide a satisfactory bond. Protect shales from sl aking and
all surfaces fromerosion resulting fromponding or water fl ow.

3.8 GROUND SURFACE PREPARATI ON
3.8.1 CGeneral Requirenents
Renove and replace unsatisfactory nmaterial with satisfactory materials, as

directed by the Contracting Oficer, in surfaces to receive fill or in
excavated areas. Scarify the surface to a depth of 6 inch before the fill
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is started. Plow, step, bench, or break up sl oped surfaces steeper than 1
vertical to 4 horizontal so that the fill material will bond with the
existing material. Wen subgrades are | ess than the specified density,
break up the ground surface to a mnimumdepth of 6 inch, pulverizing, and
conpacting to the specified density. Wen the subgrade is part fill and
part excavation or natural ground, scarify the excavated or natural ground
portion to a depth of 12 inch and conpact it as specified for the adjacent
fill.

3.8.2 Frozen Materi al

Do not place nmaterial on surfaces that are muddy, frozen, or contain frost.
Fi ni sh conmpacti on by sheepsfoot rollers, pneumatic-tired rollers,

steel -wheel ed rollers, or other approved equi pnent well suited to the soi
bei ng conpact ed.

3.9 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Di spose unsatisfactory materials renoving from excavations into designated
wast e di sposal or spoil areas. Use satisfactory material renpbved from
excavations, insofar as practicable, in the construction of fills,
enmbankments, subgrades, shoul ders, bedding (as backfill), and for simlar
purposes. Do not waste any satisfactory excavated material w thout
specific witten authorization. D spose of satisfactory nmateri al

aut horized to be wasted, in designated areas approved for surplus materia
storage or designated waste areas as directed. Cear and grub newly

desi gnat ed waste areas on Government-controlled | and before di sposal of
waste material thereon. Stockpile and use coarse rock from excavations for
constructing slopes or embanknents adjacent to streans, or sides and
bottons of channels and for protecting against erosion. Do not dispose
excavated material to obstruct the flow of any stream endanger a partly
finished structure, inpair the efficiency or appearance of any structure,
or be detrimental to the conpleted work in any way.

3.10 BURI ED TAPE AND DETECTI ON W RE
3.10.1 Buried Warning and ldentification Tape

Provide buried utility lines with utility identification tape. Bury tape
12 inch below finished grade; under pavenents and sl abs, bury tape 6 inch
bel ow t op of subgrade.

3.10.2 Buried Detection Wre

Bury detection wire directly above non-netallic piping at a distance not to
exceed 12 inch above the top of pipe. Extend the wire continuously and
unbr oken, from manhole to manhole. Ternmi nate the ends of the wire inside

t he manhol es at each end of the pipe, with a mninmumof 3 feet of wre,
coiled, remaining accessible in each manhole. Furnish insulated wire over

it's entire length. Install wires at manhol es between the top of the
corbel and the frame, and extend up through the chi mey seal between the
frame and the chimmey seal. For force mains, termnate the wire in the

valve pit at the punp station end of the pipe.
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3.11 BACKFI LLI NG AND COVPACTI ON

Pl ace backfill adjacent to any and all types of structures, and conpact to
at |least 90 percent |aboratory maxi num density for cohesive materials or 95
percent | aboratory nmaxi num density for cohesionless naterials, to prevent
wedgi ng action or eccentric |oading upon or against the structure. Prepare
ground surface on which backfill is to be placed as specified in paragraph
GROUND SURFACE PREPARATI ON. Provide conpaction requirements for backfil
materials in conformance with the applicable portions of paragraphs GROUND
SURFACE PREPARATI ON. Fi ni sh conpacti on by sheepsfoot rollers,
pneurmatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or

ot her approved equi pnent.

3.11.1 Trench Backfil
Backfill trenches to the grade shown. Backfill the trench to 2 feet above
the top of pipe prior to performng the required pressure tests. Leave the
joints and couplings uncovered during the pressure test. Do not backfil
the trench until all specified tests are perforned.

3.11.1.1 Repl acenment of Unyi el ding Mteri al

Repl ace unyielding material renmoved fromthe bottomof the trench with
sel ect granular material or initial backfill material

3.11.1.2 Repl acement of Unstable Materi al
Repl ace unstable material renoved fromthe bottomof the trench or
excavation with select granular material placed in |ayers not exceeding 6
inch | oose thickness.

3.11.1.3 Beddi ng and Initial Backfil

Provi de beddi ng of the type and thickness shown. Place initial backfil
material and conpact it with approved tanpers to a height of at |east one

foot above the utility pipe or conduit. Bring up the backfill evenly on
both sides of the pipe for the full length of the pipe. Take care to
ensure thorough conpaction of the fill under the haunches of the pipe.

Except as specified otherwise in the individual piping section, provide
beddi ng for buried piping in accordance with AWM C600, Type 4, except as
specified herein. Conmpact backfill to top of pipe to 95 percent of

ASTM D 698 maxi mum density. Provide plastic piping with bedding to spring
line of pipe. Provide materials as foll ows:

a. Cass |I: Angular, 0.25to 1.5 inch, graded stone, including a
nunber of fill nmaterials that have regional significance such as
coral, slag, cinders, crushed stone, and crushed shells.

b. dass Il: Coarse sands and gravels with nmaxi num particle size of
1.5 inch, including various graded sands and gravel s contai ni ng
smal | percentages of fines, generally granul ar and noncohesi ve,
either wet or dry. Soil Types GW GP, SW and SP are included in
this class as specified in ASTM D 2487
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c. Cean, coarse-grained sand classified by ASTM D 2487 for beddi ng
and backfill as indicated.

d. dean, coarsely graded natural gravel, crushed stone or a
conbi nation thereof identified in accordance with ASTM D 2487 for
beddi ng and backfill as indicated. Do not exceed maxi mum particle
size of 3 inches.

3.11.1. 4 Fi nal Backfi |

Fill the remmi nder of the trench, except for special materials for
roadways, railroads and airfields, with satisfactory material. Place
backfill material and conpact as foll ows:

a. Roadways, Railroads, and Airfields: Place backfill up to the

required elevation as specified. Do not pernit water flooding or
jetting nmethods of conpaction

b. Sidewal ks, Turfed or Seeded Areas and M scel |l aneous Areas:
Deposit backfill in layers of a maxi mumof 12 inch | oose
t hi ckness, and conpact it to 85 percent naxi mumdensity for
cohesive soils and 90 percent naxinum density for cohesionl ess
soi |l s. Do not pernmit conpaction by water flooding or jetting.
Apply this requirement to all other areas not specifically
desi gnat ed above.

3.11.2 Backfill for Appurtenances

After the manhol e, catchbasin, inlet, or simlar structure has been
constructed and the concrete has been allowed to cure, place backfill in
such a manner that the structure is not be danaged by the shock of falling
earth. Deposit the backfill material, conpact it as specified for fina
backfill, and bring up the backfill evenly on all sides of the structure to
prevent eccentric |oading and excessive stress.

3.12 SPECI AL REQUI REMENTS

Speci al requirenents for both excavation and backfill relating to the
specific utilities are as foll ows:

3.12.1 Gas Distribution

Excavate trenches to a depth that will provide a mnimumnr 18 inch of cover
in rock excavation and a mnimunr 24 inch of cover in other excavation

3.12.2 Wat er Lines
Excavate trenches to a depth that provides a mninumcover of 3 feet from
the existing ground surface, or fromthe indicated finished grade,
whi chever is |lower, to the top of the pipe.

3.12.3 Heat Distribution System

Free initial backfill material of stones larger than 1/4 inch in any
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di mensi on.
3.12. 4 El ectrical Distribution System

Provide a m ni mum cover of 24 inch fromthe finished grade to direct burial
cable and conduit or duct |line, unless otherw se indicated.

3.12.5 Ri p- Rap Construction

Construct rip-rap 1in accordance with SCDOT State Standard, Division 800,
Section 804 paragraph in the areas indicated. Trimand dress indicated
areas to conformto cross sections, lines and grades shown within a

tol erance of 0.1 foot.

3.13 SUBGRADE PREPARATI ON
3.13.1 Construction

Shape subgrade to |line, grade, and cross section, and conpact as specified.

I ncl ude pl ow ng, disking, and any noistening or aerating required to
obtain specified conmpaction for this operation. Renpbve soft or otherw se
unsatisfactory material and replace with satisfactory excavated material or
ot her approved material as directed. Excavate rock encountered in the cut
section to a depth of 6 inch below finished grade for the subgrade. Bring
up low areas resulting fromrenoval of unsatisfactory material or
excavation of rock to required grade with satisfactory materials, and shape
the entire subgrade to line, grade, and cross section and conpact as
specified. After rolling, do not show deviations for the surface of the
subgrade for roadways greater than 1/2 inch when tested with a 12-foot
strai ght edge applied both parallel and at right angles to the centerline of
t he area. Do not vary the elevation of the finish subgrade nore than 0.05
foot fromthe established grade and cross section.

3.13.2 Conpaction

Fi ni sh conmpacti on by sheepsfoot rollers, pneumatic-tired rollers,
steel -wheel ed rollers, vibratory conpactors, or other approved equiprent.
Conpact to at |east 95 percent of |aboratory maxi mum density.

3. 14 FI NI SHI NG

Fini sh the surface of excavations, enbanknents, and subgrades to a snpoth
and conpact surface in accordance with the |ines, grades, and cross
sections or elevations shown. Provide the degree of finish for graded
areas within 0.1 foot of the grades and el evations indicated except that
the degree of finish for subgrades specified in paragraph SUBGRADE
PREPARATI ON.  Finish gutters and ditches in a manner that will result in
ef fective drainage. Finish the surface of areas to be turfed from
settlenent or washing to a snoothness suitable for the application of
turfing materials. Repair graded, topsoiled, or backfilled areas prior to
acceptance of the work, and re-established grades to the required

el evati ons and sl opes.
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3.14. 1 Subgrade and Enbanknents

During construction, keep enbanknents and excavations shaped and drai ned.
Mai ntai n ditches and drains al ong subgrade to drain effectively at al
times. Do no disturb the finished subgrade by traffic or other operation
The Contractor is responsible for protecting and maintaining the finsihed
subgrade in a satisfactory condition until ballast, subbase, base, or
paverment is placed. Do not pernit the storage or stockpiling of nmaterials
on the finished subgrade. Do not |ay subbase, base course, ballast, or
paverment until the subgrade has been checked and approved, and in no case
pl ace subbase, base, surfacing, pavenent, or ballast on a nuddy, spongy, or
frozen subgrade

3.14.2 Capillary Water Barrier

Place a capillary water barrier under concrete floor and area-way sl abs
grade directly on the subgrade and conmpact with a mni nrum of two passes of
a hand-operated plate-type vibratory conpactor

3.14.3 Gradi ng Around Structures

Construct areas within 5 feet outside of each building and structure line
true-to-grade, shape to drain, and naintain free of trash and debris until
final inspection has been conpleted and the work has been accepted.

3.15 PLACI NG TOPSO L

On areas to receive topsoil, prepare the conpacted subgrade soil to a 2 inch
depth for bonding of topsoil with subsoil. Spread topsoil evenly to a

t hi ckness of 4 inch and grade to the elevations and sl opes shown. Do not
spread topsoil when frozen or excessively wet or dry. Obtain materia
required for topsoil in excess of that produced by excavation within the
grading limts fromoffsite areas

3.16  TESTING

Performtesting by a Corps validated conmercial testing |aboratory or the
Contractor's validated testing facility. Wen test results indicate, as
determ ned by the Contracting O ficer, that conpaction is not as specified,
renove the material, replace and reconpact to neet specification
requirenents. Performtests on reconpacted areas to deterni ne conformance
with specification requirenents. Appoint a registered professional civil
engineer to certify inspections and test results. These certifications
shall state that the tests and observations were performed by or under the
direct supervision of the engineer and that the results are representative
of the naterials or conditions being certified by the tests. The follow ng
nunber of tests, if perforned at the appropriate tinme, will be the m ninum
acceptabl e for each type operation

3.16.1 Fill and Backfill Material G adation
One test per 10 cubic yards stockpiled or in-place source materi al

Deternmine gradation of fill and backfill material in accordance with
ASTM C 136.
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3.16.2 I n-Place Densities

a. One test per 2000 square feet, or fraction thereof, of each lift
of fill or backfill areas conpacted by other than hand-operated
machi nes.

b. One test per 2000 square feet, or fraction thereof, of each |ift
of fill or backfill areas conpacted by hand-operated nmachi nes.

c. One test per 200 linear feet, or fraction thereof, of each lift of
embanknent or backfill for roads.

3.16.3 Check Tests on In-Place Densities
If ASTM D 2922 is used, check in-place densities by ASTM D 1556 as foll ows:

a. One check test per Iift for each 2000 square feet, or fraction
thereof, of each Iift of fill or backfill conpacted by other than
hand- oper at ed nachi nes.

b. One check test per lift for each 2000 square feet, of fill or
backfill areas conpacted by hand- operated nachi nes.

c. One check test per lift for each 200 linear feet, or fraction
t hereof, of enbankment or backfill for roads.

3.16.4 Moi sture Contents
3.16.5 Tol erance Tests for Subgrades

Perform conti nuous checks on the degree of finish specified in paragraph
SUBGRADE PREPARATI ON during construction of the subgrades.

3.16.6 Di spl acenent of Sewers

After other required tests have been perforned and the trench backfil
conpacted to the finished grade surface, inspect the pipe to determ ne

whet her significant displacement has occurred. Conduct this inspection in
the presence of the Contracting Officer. |Inspect pipe sizes |larger than 36
inch, while inspecting smaller dianeter pipe by shining a |light or |aser
bet ween manhol es or manhol e | ocations, or by the use of tel evision caneras
passed through the pipe. If, in the judgenment of the Contracting Oficer,
the interior of the pipe shows poor alignnment or any other defects that
woul d cause inproper functioning of the system replace or repair the
defects as directed at no additional cost to the Governnent.

3.17 DI SPCSI TI ON OF SURPLUS MATERI AL
Ssurplus material or other soil material not required or suitable for
filling or backfilling, and brush, refuse, stunps, roots, and NED/ti nber as

shal | be removed from Gover nnent property.

-- End of Section --
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