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SECTION 35 73 13

EMBANKMENT FOR EARTH AND ROCKFI LL DAMS
11/18

NOTES: This guide specification covers the

requi renents for preparing the enbanknment and

bl anket foundati ons and pl aci ng and conpacting al
permanent fills and backfills for earth and rock
fill danms. This section was originally devel oped
for USACE Civil Wrks projects.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate information.

Thi s gui de specification has renoved paragraphs for
rel ated construction activities that have their own
UFGS CGui de Specifications. These include Section

31 23 00.00 20 EXCAVATI ON AND FI LL, Section 31 00 00
EARTHWORK, Section 31 60 00 FOUNDATI ON PREPARATI ON
and Section 31 11 00 CLEARI NG AND GRUBBI NG anpng

ot hers. Those Quide Specifications should be

i ncluded and referenced as is appropriate.

REMOVE | NFORVATI ON AND REQUI REMENTS NOT REQUI RED I N
RESPECTI VE PRQIECT, WHETHER OR NOT BRACKETS ARE
PRESENT.

Conment s, suggestions and reconmmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).
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PART 1 GENERAL

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: This guide specification provides for
furnishing all plant, |abor, and equi prent, and
performng all operations in connection with the
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1

1

1

pl acenent of enbanknent naterials for earthen or
rockfill danmns.

The requirements for rock as prescribed herein are
i ntended to be used on enbanknments invol ving rock
fill sections. \Where rock for slope protection is
specified, Section 35 31 19 STONE, CHANNEL
SHOREL| NE/ COASTAL PROTECTI ON FOR STRUCTURES shoul d
be used.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

This specification provides for furnishing all materials, |abor, and
equi pnent, and performing all operations in connection with the placenent
of enbankment materials for construction of the [earthen][rockfill] dam

1 UNIT PRI CES

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If Section 01 22 00.00 10 (USACE) or Section
01 20 00.00 20 (NAVFAC) PRI CE AND PAYMENT PROCEDURES
is included in the project specifications, this
paragraph title (UNIT PRI CES) shoul d be del eted from
this section and the renmining appropriately edited
subpar agr aphs bel ow should be inserted into Section
01 22 00.00 10 or Section 01 20 00.00 20 as

appropriate.

1.1 Conpacted Fill, [Inpervious][Pervious][Randoni
NOTE: | ncl ude separate paragraphs for each type of
conpacted fill material that will be required for

the construction of the dam and select the
appropriate bracketed description for each

*% *% *% *% *% *% *% *% *% *% *% *%%

1.1.1 Payment

Paynment will be made for costs associated with placenent of conpacted

[i npervious] [pervious] [random fill enbanknent; spreadi ng, harrow ng,

nmoi sture control, conpacting, renoving objectionable materials; and all
other incidental work required for the construction, protection, and

mai nt enance of the dam enbankment. [This paynent is separate to any
paynment for excavating and transporting of material as specified in Section
31 00 00 EARTHWORK.] Paynent for preparation of foundations to receive
conpacted [inpervious] [pervious] [randonm] fill will be nmade in accordance
with Section 31 60 00 FOUNDATI ON PREPARATI ON.

.1.1.2 Measurenent of Fill Materia

Conpacted [inpervious][pervious][randon] fill will be neasured for paynent
in place based upon the established Iimt lines and the paynent |ines shown
on the plans or as otherwi se established. Limt lines will be established
by the vol une between the foundation lines as determ ned on the basis of a
survey made from excavation [including the cut-off trench] and[
acconpl i shnent of foundation preparation (except scarifying)] and the
lines, grades and sl opes of the accepted enbanknent.
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1.1.1.3 Unit of Measure

Unit of neasure: cubic neter yard.

1.1.2 Backfill, [Inpervious][Pervious][Random
NOTE: | ncl ude separate paragraphs for each type of
backfill material that will be required for the

construction of the dam and sel ect the appropriate
bracket ed description for each

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.1.2.1 Payment

Payment will be made for costs associated with preparation of contacting

surfaces, including the spreading, conpacting, noisture control, and al

ot her operations incidental to the placenent of [inpervious] [pervious]
[randon] backfill. [This paynment is in addition to any paynent for

excavating and transporting of the material as specified in Section 31 00 00
EARTHWORK.] Paynent for preparation of rock foundations to receive

[i nmpervious] [pervious] [randon] backfill will be done in accordance with

Section 31 60 00 FOUNDATI ON PREPARATI ON

1.1.2.2 Measurement

Backfill, [inpervious][pervious][random, will be measured for paynment in
pl ace based upon the established linmt lines and the payment |ines

i ndi cated on the cross sections shown on the plans or as otherw se
established. Limt lines will be established by the vol une between the
foundation |ines as deternined on the basis of a survey nmade from
excavation [and acconplishrment of foundation preparation (except
scarifying) ]Jand the lines, grades and slopes of the accepted enbanknent.

1.1.2.3 Unit of Measure
Unit of neasure: cubic neter yard.

1.1.3 Filter [Sand][ G avel ][ Rock]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If several classes of naterial are to be used
to include transition zones or a nulti-stage filter
a separate pay item should be included for each
class.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

1.1.3.1 Payment

Payment will be nade for costs associated with obtaining filter [sand]
[gravel] [rock], [transportation to the site (whether fromrequired
excavation, borrow, or conmercial source),] mixing the materials to the
required gradation, spreading, noisture control, conpacting, renoving

obj ectionable materials, and all other incidental work required for the
construction, protection, and naintenance of the filter. This paynent is
in addition to any paynment for excavation (fromrequired excavation or
borrow) of the material as specified in Section 31 00 00 EARTHWORK.
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1.1.3.2 Measurement

Filter [sand][gravel][rock] will be neasured for paynent in place based
upon the established linit lines and the paynent |ines indicated on the
cross sections shown on the plans or as otherwi se established. Limt lines
will be established by the volunme between the foundation lines as

determ ned on the basis of a survey nmade from excavati on and
[accompl i shment of foundation preparation (except scarifying)] and the
Iines, grades and sl opes of the accepted enbanknent.

1.1.3.3 Unit of Measure
Unit of neasure: cubic neter yard.

1.1.4 Rock Fil

NOTE: |If several classes of rock fill nmaterial are
used, a separate pay item should be included for
each class of material.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

1.1.4. 1 Payment

Payment will be made for costs associated with rock fill, including all
operations with excavation, quarrying, stockpiling, hauling, placing,
moi sture condi tioning, renoving objectionable naterial, and all other
operations incidental to the placenent of the rock fill.

1.1.4.2 Measurement

Rock fill will be neasured for paynent in place based upon the established
limt lines and the paynent lines indicated on the cross sections shown on
the plans or as otherw se established. Linmit lines will be established by
the vol unme between the foundation |ines as determined on the basis of a
survey made from excavation [and acconplishnent of foundation preparation
(except scarifying) ]Jand the lines, grades and sl opes of the accepted
embankment.

1.1.4.3 Unit of Measure
Unit of neasure: cubic neter yard.

[1.1.5 Additional Rolling for Conpaction

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: |If an end result (production) specification
is used for conpaction in section COVACTION, delete
this item

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

1.1.5.1 Payment

Payment will be made for costs associated with additional rolling for
compaction.

1.1.5.2 Measurement

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: Delete the bracketed reference to Section
35 73 13 if this paragraph is not noved to Section
01 22 00.00 10.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhkhkhkhkkkkk

*k%

Additional rolling for conpaction will be neasured for paynent on the basis
of the nunber of roller hours the conpaction equipnent is operated in
acconpl i shing the conpaction specified in [Section 35 73 13 EMBANKMENT FOR
EARTH DAMS, ] paragraph COVPACTI ON

1.1.5.3 Unit of Measure

Unit of measure: hour.

]1.1.6 Instrunmentation [Piezonmeter][Settlement Gage][ Survey Marker]

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The installation of instrunentation is not
strictly speaking an activity of construction of an
enbankment dam This activity should be placed
within its own specification division as an item of
SPECI AL CONSTRUCTI ON. There is presently no UFGS
gui de specification for this item The
specification witer should consider the use of a
section for SPECI AL CONSTRUCTION, and if so, delete
the foll owi ng paragraphs.

I ncl ude paragraphs for all types of instruments as
may be utilized.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.1.6.1 Payment

Payment will be nade for costs associated with furnishing, installing,
[monitoring] and nmaintaining the [piezoneters] [settlenent gages] [survey
mar kers] during construction as specified[ in Section 35 73 13 EMBANKNMENT
FOR EARTH DAMS] during construction, including neasurenents required to be
made by the Contractor.

1.1.6.2 Measurement
[ Pi ezoneters] [Settlenent gages] [Survey markers] to be installed will be
measur ed for paynent on the basis of the nunber specified[ in Section
35 73 13 EMBANKMENT FOR EARTH DAMS]

1.1.6.3 Unit of Measure

Unit of measure: each.

1.2 REFERENCES

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.
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Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*%

The publications listed below forma part of this specification to the

ext ent The publications are referred to within the text by the

*% *% *% *% *% *% *% *% *% *% *% *%%

ref er enced.

basi c designation only.

ASTM | NTERNATI ONAL ( ASTM

ASTM C136/ C136M (2014) Standard Test Method for

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Anal ysi s of Fine and Coarse Aggregates

C33/ C33M (2018) Standard Specification for Concrete
Aggregates

D1140 (2017) Standard Test Methods for
Det erm ni ng the Anmount of Material Finer
than 75-pum (No. 200) Sieve in Soils by
Washing

D1556/ D1556M (2015; E 2016) Standard Test Method for

D1557

D2167

D2216

D2487

D2937

D422

D4253

Density and Unit Weight of Soil in Place
by Sand- Cone Met hod

(2012; E 2015) Standard Test Methods for
Laborat ory Conpaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN n1 nB)

(2015) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Method

(2010) Laboratory Deternination of Water
(Moi sture) Content of Soil and Rock by Mass

(2017) Standard Practice for
Classification of Soils for Engineering
Pur poses (Unified Soil Cassification
System)

(2017; E 2017; E 2018) Standard Test
Met hod for Density of Soil in Place by the
Drive-Cylinder Method

(1963; R 2007; E 2014; E 2014)
Particle-Size Analysis of Soils

(2016) Standard Test Methods for Maxi mum
Index Density and Unit Weight of Soils
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1.

1.

Using a Vibratory Tabl e

ASTM D4254 (2016) Standard Test Methods for M nimum
I ndex Density and Unit Weight of Soils and
Cal cul ation of Relative Density

ASTM D4318 (2017; E 2018) Standard Test Methods for
Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM D4643 (2017) Standard Test Method for
Det erm nation of Water Content of Soil and
Rock by M crowave Oven Heati ng

ASTM D5195 (2014) Density of Soil and Rock |In-Place
at Depths Bel ow the Surface by Nucl ear
Methods

ASTM D6938 (2017a) Standard Test Method for In-Place

Density and Water Content of Soil and
Soi | - Aggregat e by Nucl ear Met hods (Shal | ow
Depth)

ASTM D698 (2012; E 2014; E 2015) Laboratory
Conpaction Characteristics of Soil Using
Standard Effort (12,400 ft-I1bf/cu. ft.
(600 kKN-nfcu. m))

3 DEFINITIONS

NOTE: Add applicable definitions as appropriate for
t he project.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

3.1 Embankment

Embankment, as used in these specifications, is defined as the earth [and
rock Jfill portions of the dam structure and includes all types of earth
[and rock Jfill and filter materials for the dam[and cut-off trench, ]and
all other specified or directed earth and rock fills within the limts of
the dani{, excepting those stone and filter materials used for slope
protection in accordance with Section 35 31 19 STONE, CHANNEL,

SHORELI NE/ COASTAL PROTECTI ON FOR STRUCTURES] .

.3.2 Conpacted Fill

Conpacted fill includes all fill, except backfill and rock fill, deposited
in layers and conpacted by rolling or tanping. The types of conpacted
earth fill are:

a. lnmpervious fill for the [cut-off trench][, horizontal and inclined
i mpervi ous bl ankets,][ and ]inpervious section of the enbanknent;

b. Randomfill where indicated on the plans;

c. Pervious fill formng the upstream and downstream secti ons of the
enmbanknent or where indicated on the plans, and

SECTION 35 73 13 Page 10



d. Filter drainage layers form ng the horizontal [and/or vertical or
i nclined] pervious drai nage bl ankets.

1.3.3 Unconpact ed Fi l

Al fill, deposited in layers but not conpacted except by the controlled
nmovenent of haul i ng and spreadi ng equi pnent.

1.3.4 Backfill
Backfill, as used in these specifications, is defined as that excavation
refill which cannot be placed around or adjacent to a structure until the
structure is conpleted and reached a specified concrete strength, requires
speci al conpaction efforts, and is defined by Iimts indicated on the plans
and specifications.

1.3.5 Filter Materials

Filter materials are defined as material used as drainage or transition
zones between various types of fill and backfill (inpervious, pervious,
random and rock fill).

1.3.6 Rock Fil
Those portions of the enbanknment where rock is used as enbanknent fill.

1.3.7 Unsatisfactory Materials

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Unsatisfactory material will be defined in
accordance with ASTM D2487. This paragraph should
be edited as appropriate to delete inapplicable
materials.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

[Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory.] [Mterials unsatisfactory for use as fill
and backfill are those earth and earth mixtures that classify by ASTM D2487
as [CH, [MH, O, OH, and PT. |In addition all topsoil, organics, roots
and ot her organic matter, biodegradable materials, debris, trash, rubble
and contam nated soil is unsatisfactory for use as enbankment, backfill or
engineered fills. Unsatisfactory materials or processes are not in
conmpliance with these specifications.] Notify the Contracting O ficer when
encountering any contani nated materi al s.

1.3.8 Unsatisfactory vs Satisfactory
The use of the terns satisfactory and unsatisfactory in this sectionis in
reference to the Contract requirenents. Satisfactory materials or
processes are in full conpliance with these specifications and

unsatisfactory nmaterials or processes are not in conpliance with these
specifications.

1.4 SYSTEM DESCRI PTI ON

1.4.1 Haul Roads

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTES: Where roads are to be used by ot her

SECTION 35 73 13 Page 11



Contractors, the limts of responsibility should be
stated in the specifications.

Wth reference to the coverage in this paragraph, it
has been found advantageous to establish a project
traffic pattern for jobs of considerable scope and
to indicate on the plans acceptabl e haul road

| ocations and to specify maxi nrum grades and m ni mum
road wi dt hs which are considered suitable. Were
proj ect operations are varied and the use of hau
roads by other Contractors is required, the
specifications should so indicate. Detailed

requi renents for haul roads should be based upon the
anticipated length of time the roads will be in use,
traffic |l oad and probable types of hauling equi pnent
applicable to the specific project. This paragraph
shoul d be nodified as necessary to clarify the

requi renents of the particul ar project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Haul roads must be [located as indicated and][l| ocated and] constructed as
approved. Design haul roads to maintain the intended traffic, to be free
drai ning and nmi ntain good condition throughout the contract period, unless
otherwi se directed. Renpbve haul roads within the area of contact between

t he enbankment and its foundation and abutnments and treat the area as
specified in paragraph PREPARATI ON OF FOUNDATI ON, PARTI AL FILL SURFACE, AND
ABUTMENTS.

Subnmit a Plan of Operations for approval thirty days prior to comencenent
of haul road construction or placing enbanknent and backfill, whichever is
earlier, for acconplishing all enbankment and backfill construction and for
the location and construction of haul roads.

1.4.2 St ockpi ling from [ Approved Borrow Sources] [ Requi red Excavati ons]

When the excavation from [approved borrow sources][or required excavations]

progresses at a faster rate than placenent in the fill is being
acconpl i shed, stockpile excavated material at approved | ocations adjacent
to the work until its use is authorized. No paynent will be nmade for such

stockpiling nor for the reloading and hauling of this material to its fina
position in the enbanknent.

1.5 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Review Subnittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" Generally, other submittal itens can be
reviewed by the Contractor's Quality Control

System Only add a “G to an itemif the subnmittal
is sufficiently inmportant or conplex in context of

t he project.
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For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident Office; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

An "S" following a submittal itemindicates that the
submttal is required for the Sustainability

eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG. Locate the "S" submitta
under the SD nunber that best describes the
submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arny projects.

*% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Contro
approval .] [information only. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES

SD-01 Preconstruction Subnmttals
Pl an of QOperations; G DO

30 days prior to conmencenent of haul road construction or placing
enbankment and backfill, whichever is earlier, submt for approval
a Plan of Qperations for acconplishing all enbanknent and backfil
construction and for the |location and construction of haul roads.
This plan rmust include, but not be Iimted to, the proposed

sequence of construction for enmbanknent and backfill items, and
nmet hods and types of equipnent to be utilized for all enmbanknent
and backfill operations, including transporting, placing, and

conpaction. Also include the nanmes and addresses of the
comercial testing labs which will performthe soil testing and
i nspection and describe how all required soils testing will be
performed in this plan.

Enmbanknent and Backfill Materials; G DO
At | east 30 days prior to delivery of any Contractor-furni shed
material to the site of the work, submt soil classification test

results, noisture-density curves, gradation curves, and |aboratory
results of the required tests of the proposed materi al
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SD-06 Test Reports
Foundation I nspection; G DO

Provi de a foundation inspection report, certified by a registered
Pr of essi onal Geot echni cal Engi neer or Ceol ogi st, docunenting the
i nspection. The report nust include, at a mninum a description
of each geol ogi ¢ stratum encountered al ong the sl opes and
excavation bottom |aboratory testing results if any tests were
performed, and other pertinent information. The report's main
body nust be a color copy submtted to the Governnent within four
cal endar days of conpletion of the inspection by the Contractor's
geol ogist. Include figures, tables and photographs as necessary.

Measurenent of Fill Material; G RO

Submit a copy of the records of each conpliance survey the next
wor k day follow ng the survey.

Testing; G RO
Wthin 24 hours of conclusion of physical tests, three copies of

test results, including calibration curves and results of
calibration tests.

SD-07 Certificates
Testing; G RO

Qualifications of the [USACE validated] [validate] comerci al
testing laboratory or the Contractor's validated testing
facilities.

Nucl ear Density; G RO

Use nucl ear density testing equipnent in accordance with ASTM D6938.
In addition, the follow ng conditions are applicable:

a. Prior to using the nuclear density testing equi pment on the
site, subnit to the Contracting Officer a certification that the
operator has conpleted a training course approved by the nucl ear
density testing equi pnrent nmanufacturer, the nost recent data sheet
fromthe nmanufacturer's calibration, and a copy of the nost recent
statistical check of the standard count precision

b. Provide nuclear density testing equi pnent capable of extending
a probe a mninmumof 12 inches down into a hole.

c. Field density reports nust include the |aboratory density
reports applicable to the field data presented.

PART 2 PRODUCTS

2.1 MATERIALS

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: This paragraph may be nodified to specify
soils for various types of fill in accordance with
the Unified Soil Classification System Wen this
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is done, the optional sentence should be sel ected.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

[Cassification of soils will be in accordance with ASTM D2487.]
2.1.1 General

The origin of any fill material in no way deternines where it nmay be used
in the enmbanknment. Obtain materials for enmbanknment fills fromrequired
excavations, fromthe borrow areas indicated, or fromoff-site comercial
sources as required. The intention is to use the nost suitable materials
obt ai nable fromthese sources. Material to be wasted will be specifically
designated at the time the material is excavated. Materials containing
brush, roots, sod, organics or other perishable materials will not be
considered suitable. The suitability of the materials are subject to
approval and their disposition in the enbankment will be as directed.
Excavate in the borrow areas in the |location determ ned by the Contracting
O ficer, whenever such control is necessary to obtain the type of material
required for the enbanknent. Use borrow pits in accordance with Section
31 00 00 EARTHWORK par agraph SELECTI ON OF BORROW MATERI AL and par agr aph
OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROWPITS. M xing of materials
during the excavating process at the borrow area may be required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The designer nmay choose to limt the
definition of inpervious with restriction on liquid

limt, plasticity index, or fines content. |If so,
those restrictions should be added to paragraph
2.1.2.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.1.2 | npervious Fil

Provide material for conpacted inpervious fill consisting of [GC SC M. CL
MH CH clays, silty clays, or clayey silts ] classified as cohesive
materials in accordance with ASTM D4318, ASTM C136/ Cl36N and ASTM D1140
obtai ned fromthe designated borrow areas [or required excavation] [or

of f-site comrercial sources].

2.1.3 Random Fi | |

Provide material for conpacted randomfill consisting of any or all types
of satisfactory material which are suitable for use in the dam enbanknent.

2.1. 4 Pervi ous Fil

Mat erial for conpacted pervious fill must be clean, free draining sand or

sand and gravel obtained fromnatural deposits [within borrow areas and

from desi gnated excavations][ or ][from sources designated]. Provide

particles of material that are free from any objectionable coating and not

more than [ ] percent of the material, by weight, and passing a 0.075 nm
No. 200 sieve.

2.1.5 Unconpacted Fil
Except as otherwise [indicated or Jrequired, material for unconpacted fill
may consist of any or all types of material available fromrequired

excavations and desi gnated borrow areas with the exception of material that
is considered unsatisfactory as defined in Unsatisfactory Materials.

SECTION 35 73 13 Page 15



2.1.6 Backfil

Provi de backfill consisting of material of a type and quality conforning to
that specified for the contiguous enbanknent fill material, unless
ot herwi se directed.

2.1.7 Filter Drainage Layers

Filter materials nmust neet the quality requirenments of ASTM C33/ C33N
concrete aggregate except as stated herein. Filter materials nust consi st
of sand, gravel, or crushed stone conposed of tough, durable, angul ar
particles; nust be free fromthin, flat and el ongated pi eces, and nust
contain no organic matter or soft, friable particles. The material nust be
washed with clean water such that the final product has no visible soil

soil slurry, or objectionable coatings.

Gradation of the material nmust be determ ned in accordance with ASTM D2487
ASTM D422, ASTM D1140, and ASTM D4318. All points on individual grading
curves obtained fromrepresentative sanples of filter material nmust lie
bet ween the boundary linits as defined by smooth curves drawn through the
tabul ated grading linmits plotted on a nmechani cal anal ysis diagram The

i ndi vidual grading curves within these Iimts nust not exhibit abrupt
changes in slope denoting skip grading, scal ping of certain sizes or other
irregularities which would be detrinental to the proper functioning of the
filter; and will be well-graded between the limts specified bel ow .

SIEVE SI ZE PERCENT BY VEI GHT PASSI NG
L1 L1
L1 L1
L1 L1

2.1.8 Rock Fil
2.1.8.1 Rock

Stone cl assed as "rock" nust be sound; well graded and free draining.[ The
presence of rock neeting the requirenents of slope protection, Section

35 31 19 STONE, CHANNEL, SHORELI NE/ COASTAL PROTECTI ON FOR STRUCTURES, wil |
not be objectionable.] Obtain rock fromrequired excavation[ and from

al ready existing stockpiles][ and from designated quarries]. Shales,

mudst one and ot her rock and excavated nmaterial unsuitable for use as rock
fill, will be wasted in designated spoil areas

PART 3 EXECUTI ON
3.1 CONSTRUCTION

3.1.1 Li nes and G ades

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: |If settlenent of the foundation is expected
during construction, install settlenent gages as
detailed in 3.9.2 and 1.1.11

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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3.

3.

Construct the enbanknent to the lines, grades and cross sections indicated,
unl ess otherwi se directed. The Governnent reserves the right to increase
or decrease the foundation wi dths or the enbankment slopes or nake such
ot her changes in the enbanknent sections as nmay be deemed necessary to
produce a safe structure. |Increases in height of section, made to
conpensate for shrinkage or consolidation of the enbanknment material or
foundation during construction of the enmbanknent, will not exceed five
percent of the height above the foundation indicated w thout the approva
of the Contracting Oficer. The end slopes and side slopes of partial fil
sections nmust not be steeper than[ one vertical on [ ] horizontal ]|

t hose shown].

.1.2 Conduct on the Wrk

Mai ntain and protect the enmbankment in a satisfactory condition at al
times until final conpletion and acceptance of all work under the
contract. At all times protect pervious fills, filters, and drainage

| ayers fromerosion, runoff, and contam nation fromdifferent soils or
other materials. These materials nust be uncontani nated for nini mum

di mensi ons shown on the plans. M nim ze equi pment travel on these zones to
prevent segregation, contam nation, and breakdown of materials.

If in the opinion of the Contracting Oficer the hauling equipnent causes
hori zontal shears or slickensides, rutting, quaking, heaving, cracking or
excessi ve deformation of the enbanknent, lint the type, load or trave
speed of the hauling equiprent on the enbanknment. Repl ace any enbanknent
mat eri al rendered unsuitable after being placed in the enmbanknment and
before final acceptance of the work in a satisfactory manner and no

addi tional paynent will be nade therefor. Excavate and renove fromthe
enbanknment any material which the Contracting O ficer considers

obj ectionabl e, dispose of such nmaterial, and refill the excavated area as
directed, all at no cost to the Governnent. Do not place unsatisfactory
materials in the embanknent. The Contractor may be required to renove,

wi t hout additional paynment, any enbanknment material placed outside of
prescri bed sl ope lines.

2 PREPARATI ON OF FOUNDATI ON, PARTI AL FILL SURFACES AND ABUTMENTS

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: Ceneral preparation of the foundation for dam
construction should be addressed in Section 31 60 00,
FOUNDATI ON PREPARATI ON. The fol | owi ng par agraphs may
be deleted or nodified as appropriate to provide
explicit direction to preparation of surfaces for

pl acenent of enbankment fill.
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2.1 Earth

After excavation or stripping of the embanknment foundation[ and excavation
of the cut-off trench] to the extent indicated or otherw se required, break
down the sides of stunp holes, test pits, and other simlar cavities or
depressions where so directed to flatten out the slopes, and scarify the
sides of the cut or hole to provide bond between the foundation materia

and the fill.[ Scarify the slopes and bottom of the cut-off trench as
directed.] Unless otherw se directed, fill each depression with either
pervi ous, random or inmpervious[, or rockfill] material dependent upon the
type of material which is to be placed i nmedi ately above the foundation
Place the fill in layers; nbisten and conpact in accordance with the
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appl i cabl e provisions of paragraphs PLACEMENT, MJ STURE CONTROL, and
COWPACTI ON.  Spread material s which cannot be conpacted by roller equipnent
because of inadequate clearances in [__ ]-mMminch |ayers and conpact with
power tampers to an extent equal to that of the contiguous enbanknment fill
material. After filling of depressions[ and cut-off trench] and

i mediately prior to placenent of conpacted fill in any section of the
enbanknment, | oosen the foundation of such section thoroughly by scarifying,
pl owi ng, discing or harrowing to a mninumdepth of [___
i nches, and adjust the noisture content to the anmobunt specified in

par agr aph MO STURE CONTROL for the appropriate type of material, except in
areas where this requirenent is waived by the Contracting Officer. After
renoval of roots or other debris turned up in the process of |oosening,
conpact the entire surface of the enbanknent foundation area [by [ ]
compl ete coverages of the conpaction equi prent as specified for the
appropriate type of fill in accordance w th paragraph COVPACTI ON. ]
[compacted to a density of [__ ] percent in accordance w th paragraph
COVPACTION.J[ Proof roll foundation areas in accordance with Section 31 00
00 EARTHWORK par agr aph PROOF ROLLI NG ]

Prior to placenment of conpacted fill on or against the surfaces of any
partial fill section, renove all soft or |oose material, all material
containing cracks or gullies, and all naterial that does not conformwth
the specified zoning of the enbanknent. Loosen the renmining surface of
the partial fill by scarifying, plowi ng, discing or harrowing to a mnimum
depth of 150 nmm 6 inches, and adjust the noisture content as specified in
par agraph MO STURE CONTRCL for the appropriate type of material. Conpact
the surface of the partial fill section upon which fill is to be placed as
specified in paragraph COMPACTION for the appropriate type of fill. No
separate paynent will be nade for |oosening and rolling the foundation
area, the abutnent area, or the surfaces of partial fill sections, but
include the entire cost in the applicable contract price for fill.

. 2.2 Rock

Claen all rock surfaces upon which or against which enbanknent naterials
are to be placed in accordance with the applicable provisions of Section
31 00 00 EARTHWORK and Section 31 60 00 FOUNDATI ON PREPARATION.[ Prior to
the placenment of enmbanknment material upon or against a rock surface, fill
all open joints and cracks in that surface with nortar to the depths
cleaned. Fill those portions of such rock surfaces where, in the opinion
of the Contracting Oficer, the conpaction of the enbanknent materials
cannot be acconplished satisfactorily with power tanpers or other specified
conpaction equi pment with nortar or concrete as directed to the extent
necessary to permnmit satisfactory use of the conpaction equi pnrent. Do no

| eave a thin coat of nortar on snmooth, intact rock surfaces. Renobve |arge
rock overhangs and protrusions by pre-splitting or line drilling techniques
in such a manner as to nminimze danmage to the underlying rock, or the
spaces beneat h overhangs and fill around protrusions with consolidated
concrete so that satisfactory conpaction of enbanknent materials can be
acconpl i shed. Provide vertical surfaces that are no nore than [__ ]
meters [ ] feet in height, and provi de benches of sufficient width as
necessary so that the average slope of any rock face is not steeper than
[ ] vertical on [ __ ] horizontal. Provide nortar and concrete,
including form ng as necessary, conformng with the applicabl e provisions
of Section [03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE][ 03 30 00.00 10
CAST- | N- PLACE CONCRETE] [ 1.1
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[3.2.3 Foundation I nspection and Mappi ng Procedures

Foundati on nmeans any area of the excavation to receive concrete, backfill,
or enbankment, including the entire excavation bottom and side sl opes.

I nspections to determ ne the adequacy of the foundations will be perfornmed
by the Contracting Officer in all foundation areas between conpletion of

the surface preparation and placenment of Enbankment Fill, Filter Material
Mud Mat, or concrete. The Contractor will cooperate to the extent
necessary to assist in the inspection. This will include having equi pnent

and personnel available to assist excavating, conpacting, proof rolling,
cleaning, etc. The Contractor nust coordinate his schedule for foundation
preparation and final cleanup with the Contracting Oficer to ensure that
the cl eanup and inspection proceed in an orderly manner.

I 324 Foundati on Condition Eval uation

[ Governnent will perform foundation condition inspection of the conpleted
foundation after final cleanup, dental treatnent (if required) and
mappi ng/ docunent ati on are conplete. Notify the Contracting Oficer at
| east seven days before foundation cleanup will be conpleted and ready for
i nspection by the Government. Mintain the foundation in a cleaned
condition for a period of at least [ ] [days] [hours] for Governnent
foundation inspection. The [___ ] [days][hours] for Government eval uation
starts after the Contracting Officer receives notification fromthe
Contractor that the foundation is conpleted and ready for napping and
i nspection. Governnent will eval uate excavation surfaces to receive
backfill or structures. As used in this Section, evaluation nmeans
i nspection, testing, mapping, exploratory test pits, interpretation, and
deci si on naking. Governnment will performinspection of excavated
foundati on subgrade and cut slopes at each site to obtain a geol ogic record.

Il Proof roll the earth foundation by a fully | oaded dunmp truck or approved
roller to detect and elinminate soft spots in the foundation

][ During inspection, follow ng cleanup for geol ogic mapping, if the
Contracting O ficer determ nes that additional excavation is required to
i nprove foundation conditions, perform additional excavation as directed.
Clean the areas of additional excavation. The Government will map and
i nspect the surfaces of additional excavation

11 3.2.5 Excavati on and Foundati on Mappi ng
Foundati on mapping will be performed by Government personnel throughout
excavation, foundation cleanup, and foundati on acceptance inspection
Permit and facilitate safe access to the excavation by Government personnel
for geol ogi ¢ mappi ng, sanpling, inspection, and testing of surfaces exposed
during construction.

a. Keep traffic and equi pment away fromtest areas during testing to
ensure personnel safety and to prevent ground vibrations;

b. Keep traffic and equi pnent away from personnel perform ng mapping to
ensure personnel safety;

c. Provide support, such as excavating equi pment, to pernit proper
inspection.

Foundati on mapping will require excavated surfaces to be closely inspected
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Il

and docunented. The Governnent will require surfaces to be cleaned by the
Contractor to facilitate mapping. Ceaning will require cutting of fresh
surface on the excavation bottom and on excavated sl opes, and excavation of
test pits on excavated sl opes and excavation bottom The Contractor nust
provi de Governnment personnel access to the excavation bottomfor a period
of [ ] [days] [hours] after final cleanup and foundation preparation
and before dental treatnment. During excavation and foundation mappi ng,
renpve any tenporary ranps covering side slopes such that the excavation

si de sl opes can be documented and mapped by the Governnent. The Contractor
must provi de equi pnment to performtest pits as deenmed necessary by the
Gover nment geol ogi st and engi neers perform ng the excavati on mappi ng.

3.2.6 Equi pnent for Foundation Excavation and Mappi ng

The Contractor must have on site and nake avail able to Governnent personne

perform ng mappi ng and i nspection the followi ng equi pment with equi prent

operators to aid in performng excavations for test pits, sanpling,

i nspection and cutting fresh surfaces for inspection and nappi ng:

a. Excavating equi pnent - Backhoe with snpboth edge bucket and bull dozer

b. Proof roller - Fully |l oaded dunp truck

c. Hand tools - Shovels, bars, picks, wedges, and broons.

d. Water jet - A water jet consists of a high flow nozzle with a supply
hose connected to a suitable source of water. Provide a system capable

of delivering up to 24 gpm The flow rate nust be controllable at the
nozzle.

13.3 PLACEMENT

3.

3.1 General

Do not place fill on any part of the enbanknent foundation until such areas
have been inspected and approved by the Contracting O ficer in witing.

The gradation and distribution of materials throughout the conpacted earth
fill section of the dam nust be such that the enmbankment will be free from
| enses, pockets, streaks, and layers of material differing substantially in
texture or gradation from surrounding material of the same classification

Dunp successive | oads of material at |ocations on the fill as directed or
approved. Do not place fill upon a frozen surface, nor shall snow, ice, or
frozen earth be incorporated in the enbanknent. Fill will not be placed on

or against any dry surface, but against a surface that is nmoist or danp.

.3.2 Frozen NMateri al

Do not place enbanknment on frozen material, or on material which has been
subj ected to freeze-thaw action. This prohibition enconpasses natura
ground, all prepared subgrades, whether in an excavation or on an
enbanknent, and all |ayers of previously placed and conpacted earth fill
upon whi ch successive |ayers of enbanknent fill will be placed. Renove al
material that freezes or has been subjected to freeze-thaw action during
the construction work, or during periods of tenporary shutdowns, such as,
but not limted to, nights, holidays, weekends, or w nter shutdowns or
earthwork operations, to a depth that is acceptable to the Contracting

O ficer and replace with new material. Alternatively, the material mnust be
thawed, dried, reworked, and reconpacted to the specified criteria before
additional material is placed. The Contracting Oficer will determ ne when
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pl acement of fill nust cease due to cold weather. Enbanknent materia
contai ning frozen clunps of soil, snow, or ice is not acceptable.

3.3.3 Rate of Pl acenent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: |If construction of the embanknent involves a

cl osure section, the follow ng considerations should
be taken into account and specified by the designer

if required.

Pl acenent of rock fill in the closure section may be
del ayed until conpletion of the conpacted fill to
el evation [ ] meters feet ms.l. The rate of

pl acement of materials in the enbanknment closure
section will be such that this section will be
conpleted to elevation | ] meters feet ms.|.
within a period of [ ] cal endar days fromthe
aut hori zed date of diversion, but in no event will
the rate of placenent in this section be faster than
required to construct the enmbankment to el evation

[ ] meters feet ms.l. within | ] days from
the beginning of fill operations. Subsequent to
conpl etion of the enbankment closure section to

el evation | ] meters feet ms.l. and prior to

t he begi nning of topping operations a period of

[ ] calendar days will el apse, unless this
provision is waived in witing by the Contracting
Oficer at the time of construction.

Rate of placenent of clay fill materials should be
governed by the potential for devel opment of high
pore pressures in the fill that could lead to

instability of the enbankment slopes. Appropriate
par agr aphs shoul d be included to identify el evations
where placenent nay need to cease until pore
pressures have dissipated sufficiently to prevent
slides or failure of the embankment.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Unl ess ot herwi se directed, mmintain the enmbanknent at approximately the
sanme | evel regardless of the nunber of types of materials being placed,]|
except place rock fills and the adjoining filter blankets with sufficient
lag to prevent m xture of enbankment and filter blanket and/or rock
materials].

3.3.4 | mpervi ous Fil

Pl ace inmpervious fill in the inpervious section of the enbankment as shown
on the plans[, cut-off trench,][ and inpervious bl anket].

3.3.5 Random Fi | |

Place random fill in the random sections of the enbanknment as shown on the
pl ans.

Except as specified below, linits of random secti ons shown indicate the
maxi mum extent of random material. In general, place the finer grained
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random material toward the inpervious section or blanket and place the
coarser-grai ned random material toward the outer edge of the random section
so that a transition in perneability is effected fromthe inpervious
section to the [pervious section][outer portions of the enmbankment].

.3.6 Per vi ous Fil

Pl ace pervious fill in the pervious sections of the embankment as shown on
the pl ans.

. 3.7 Filter Drai nage Layers

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: \Where there are vertical or inclined filters
and horizontal filters, a different tol erance nay be
i ndi cated for each.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Place [sand filters][, gravel filters,][ and ][sand and gravel filters] in
t he enmbankrment in the manner described and to the |lines and grades
i ndi cated. Tolerance of plus or mnus [ ] mminches will be allowed.

.3.8 Rockfill

Construct the [upstream[,][ and ][downstrean][ and rock drain] sections of
t he enbankment of quarry run sizes of durable rock dunped and bul | dozed
into place in not greater than [__ ] mmfoot lifts to the lines and
grades shown, or as staked in the field, and in such manner as to produce a
reasonably well graded nass with no objectionabl e pockets of snall stones
or clusters of larger stones. A tolerance of plus 300 mm 12 i nches and

m nus 150 nm 6 i nches fromthe slope lines and grades shown will be allowed
in the finished surfaces of the rock fills, except that the extreme m nus
tol erance nmust not be continuous over an area greater than 20 square neters
200 square feet. Al bridging in rock fills shall be broken as well as al
sl abs and sl abby rock. Stone having a length to thickness ratio greater
than 3:1 are considered flat, elongated, or flat and el ongated and will be
rejected. Special care nust be exercised in placing rock fill in all areas
within 1 m3 feet of structures to avoid damage to such structures.

.3.9 Spreading

After dunping, spread the materials by bulldozers or other approved neans
in approxi mately horizontal |ayers over the entire fill areas. Unless
ot herwi se directed, the thickness of these |l ayers before conmpaction with
tanmping type rollers nust not be nore than [__ ] mminches for inpervious
materials, nor nore than [ ] mminches for other enmbanknment materials
except backfill which nust be spread in accordance w th paragraph
BACKFI LL. Unl ess otherwi se directed, the thickness of |ayers before
conpaction with rubber-tired rollers nust not be nore than [ ] mminches
for inpervious materials, nor nore than [ ] mminches for other
embanknent materials except backfill. Spread pervious fill and filters in
| ayers not nore than [___ ] mminches in thickness. As soon as
practicabl e after commencenent of construction of any section of the
enbanknent, raise or crown the [central portion thereof][area adjacent to
the inclined or vertical filter drain] with grades not to exceed [ ]
percent so that the surface of the fill will drain freely and maintain
t hroughout construction. Filter material placenent should | ead the
pl acenment of adjacent material to avoid contamination of the filter
material. |f the conpacted surface of any layer of material, exclusive of
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filter material[ and rock fill], is determned to be too snoboth to bond
properly with the succeeding | ayers, loosen it by harrow ng, or by any

ot her approved net hod, before the succeeding layer is placed. At all tines
during the dunpi ng and spreadi ng processes, naintain a force of nen
adequate to renove all roots and debris fromall enbanknent materials and
all stones of greater than [ ] mminches in maxi nrum di nension from
impervious nmaterials and greater than [ ] mminches in maxi num

di nension frompervious nmaterials, except filters. Renbve stone, roots,
and debris fromthe enbanknent and di spose of in an approved nanner.
Maintain the entire surface of any section of the enmbankment under
construction in such condition that construction equi prent can travel on
any part of any one section. Renopve ruts in the surface of any |ayer by
scarifying before placing and conpacting additional material

.4 MO STURE CONTROL

Provide materials in each |ayer of the fill containing the anpbunt of

nmoi sture, within the linmts, specified below or as directed, necessary to
obtain the specified conpaction. Rework material that is not within the
specified linmts after conpaction regardl ess of density.

4.1 | npervi ous Sections
NOTE: It is preferable to noisture condition the
impervious fill material either at the excavation

site, borrow site, or another area that is not on
t he enbanknent itself.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The noi sture content after conpaction nust be uniformthroughout any one

| ayer of inmpervious materials placed. The noisture content after
compaction as determ ned by ASTM D2216 nust be within the limts of [__ ]
percent age poi nts above optinum and [ ] percentage points bel ow opti nmum
nmoi sture content.

Process material such that the noisture content is within|[__ ] percent
of the specified range prior to placing the material on the enbanknent.
This may require material processing either at the borrow excavation site
or other |ocation near the enbanknent. Harrow ng, or other approved

met hods may be required ensure a uniformdistribution of noisture.

Accurately control the anbunt of water applied on a layer of fill such that
free water does not appear on the surface during spreading and rolling.
Shoul d too rmuch water be added to any part of the enmbankment, so that the
material is too wet to obtain the specified conpaction, the rolling on that
section of the enmbanknent will be delayed until the npisture content of the
material is reduced to an amount within the specified limts. Material

that is too wet may be worked by discing or harrowing, if necessary, unti
the noisture content is reduced to an ampunt within the specified limts.
Wet material may al so be blended with drier material to produce a product
that neets the noisture requirenents of this specification

If, in the opinion of the Contracting Oficer, the top or contact surfaces

of the partial fill section becone too dry to permt suitable bond with the
succeeding lift, the Contractor will be required to noisture condition the
materials on the fill. The Contractor will | oosen the dried materials by

scarifying or discing to such depths as nmay be directed by the COR, danpen
the | cosened material to an acceptable noisture content, and conpact this
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3.

3.

3.

| ayer in accordance with the applicable requirenents of paragraph
COVPACTI QN, subparagraph | MPERVI QUS FI LL.

4.2 Random Secti ons

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The designer should determne if specified
control of the npisture content of the random
portions of the embankment is inportant. In many
cases, the density is the only consideration and the
random secti ons nmay be specified to achieve a
certain density regardl ess of nbisture content.

*% *% *% *% *% *% *% *% *% *% *%%

The upper and lower limts of noisture content, and the noisture contro
procedures for random materials nmust be [the same as that specified for

i mpervious nmaterial, or pervious material, dependent upon which of these
types it nost nearly resenbles][such that the specified density can be
achieved].

.4.3 Pervi ous Section

Wet pervious material by sprinkling after spreading on the enmbankment and
[mai ntain the noisture content of each |ayer at the optinmum for conpacti on]
[ keep each layer in an approxinmately saturated condition] during rolling.
Prewetting of pervious material at the sources of excavation or borrow will
not be required. Sprinkle with hoses connected to header pipes along the
faces of the enmbankment, by water trucks with pressure spray bars, or by
any ot her approved nethod. All connections in the water supply system

i ncluding the hose connections to the header pipes, nust be watertight. Do
not direct jets at the enbanknent with such force that the finer materials
wi Il be washed out. Provide capacities of punps and sizes of header pipes
sufficient to supply the required anbunt of water at all tines.

.4.4 Filter Drainage Layers

Moi sture control of graded gravel filter and bedding | ayers will not be
required and sluicing will not be permitted. Misture control of filters
contai ning a predom nate anount of sand particles will be as required to
achi eve the density specified in paragraph COVPACTI ON

.4.5 Rock Fil

[No noisture control will be necessary on rock fills. ][The noisture
content of the rock fill must be reasonably uniformthroughout each |ayer
of material placed prior to and during compaction. Add water in an anount
equal to [15][__ ] percent of the volune of the fill to the material on
the enmbanknment prior to conpaction by uniformspraying froma water truck
The required water anmount nmay be nodified based on results of a test fill,
as approved by the Contracting Oficer.]

5 COMPACTION

5.1 Equipment
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NOTES: In deternining the use of a method
specification versus an end-result (production)
specification, the follow ng should be consi dered:
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a. The use of a nmethod specification involving
restrictions on material type, lift thickness,

noi sture content, and a specified nunber of passes
wi t h approved conpaction equi pnent, a test fill
shoul d be required at the start of enbanknent work,
to include foundation preparation. This will allow
for the evaluation of the results achieved for
particular efforts prior to the beginning of
producti on worKk.

b. If the designer chooses an end-result
(production) specification which would specify
material type, lift thickness, npisture content, and

i n-place density, the requirements of COVPACTI ON
EQUI PMENT and ADDI Tl ONAL ROLLI NG FOR COWVPACTI ON may
be either renmoved or tailored to fit the project
requirements.

Wth reference to the use of compaction equi pment in
thi s paragraph, the follow ng precautions should be
noted:

a. The foll owi ng paragraphs are provided as exanpl es
of the information that should be provided within
the specifications to describe the selection of

equi prent to performconstruction. Specifications
should be witten to ensure that the type of
conpaction equi prrent will be used which, in the

j udgrment of the designer and Contracting Oficer, is
best suited to obtain the desired conpaction of the
material being utilized. Consideration nust be given
to soil type, lift thickness and pl acenment

| ocation. A requirenent should be included in the
specifications for the performance eval uation of
each type of conpaction equi prment conformng with
the specifications and i ntended for use by the
Contractor at an early stage of enbanknent
construction. This equipnent eval uation should be
acconpl i shed through analysis of test fill areas
that are carefully constructed under representative
wor ki ng conditions with nmaterials and noisture
contents as specified. Test fill areas may either
be separate or part of the permanent work, and for
clarity to prospective bidders, paynent under a
separate itemis recomended to equitably cover
costs of required variations in equi pnent coverages,
possi bl e changes in equi pnent | oading or foot sizes,
as well as intensified field soils testing.

b. For tanping rollers that are either towed or
self-propelled, with drums capabl e of being

ball asted with fluid, the provision for a pressure
relief valve and safety head shoul d be incl uded.
Over-pressurization of fluid ballasted conpaction
drums to the level of a safety hazard has been rare,
but has occurred on several occasions at |ocations
of high elevation and tenperature.
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c. In conpacting materials consisting of shales,
sandst ones, weathered rock and similar random
material s, consideration should be given to

speci fyi ng sheepfoot-type tanpi ng equi prent that has
been nodified by replacing the standard feet with
"chisel" point tanper feet generally referred to as
"shal e breakers". The end areas of these nodified
tanper feet tend to break up weathered rock to
prevent the bridling effect sometines created by

I arge rock particles.

d. For conpaction of sand and gravel fills or
filter and drainage |ayers, equipnent
characteristics for both a large and snall vibratory
roll er have been provided for optional selection by
t he desi gner, dependi ng upon location, selected |ift
t hi ckness, gradation, grain shape, and durability
properties of the nmaterials. The smaller roller
shoul d be specified for materials which exhibit
degradati on under conpaction. Oher options, based
on construction experience may al so be exercised.

For exanple, it has been found that inproved
trafficability can often be achi eved when conpacting
clean, fine grained, uniformsands by specifying a
drumdriven sel f-propelled vibratory roller
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Provi de conpaction equi prent confornming to the foll owi ng requirenents and
use as prescribed in subsequent paragraphs.

.5.1.1 Tanpi ng Rollers

.5.1.1.1 Towed

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Towed rollers are generally obsol ete and
sel dom used in nbdern construction. The
specification witer should delete this section
unl ess there is an expectation that towed roller
will be used.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide tanping rollers consisting of two or nore non-vibratory roller
drums nounted side-by-side in a suitable frame and towed by either a

crawl er-type or rubber tired tractor having sufficient power to pull the
roller satisfactorily when the drunms are fully ballasted. Each drum nust
be free to pivot about an axis parallel to the direction of travel

Control rollers operating in tandem sets in a manner such that the prints
produced by the tamping feet of the tandemunits are staggered. Each drum

of a roller nust have an outside dianmeter of not less than [___ ] m
[ ] feet and nust be not less than | ] m[ ] feet in length
The space between two adj acent druns, when on a |level surface, must not be
| ess than | ] m[ ] feet nor nore than | ] m[ ] feet.

[Equip each drum ballasted with fluid with at | east one pressure-relief
valve and with at |east one safety head. The safety head nust be equal to
uni on-type safety heads equi pped with rupture discs suitable for rupturing
pressures between 350 and 500 kPa50 and 75 psi. The pressure relief valve
is a manual |y operated val ve and nust be opened periodically. Instruct
personnel responsible for opening pressure-relief valves periodically to
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ascertain that val ve openings are free from plugging to assure that any
pressure developed in roller drunms is rel eased at each inspection.]

Provide at | east one tanping foot for each [ __ ] square mm{ ] square
feet of drumsurface. The Iength of each tanping foot fromthe outside
surface of the drum nust be not nore than | ] mm| ] inches and
must be mmintained at not less than | ] mm| ] inches. The bearing
surface of each tanping foot nmust be flat with a surface area not |ess than
[ ] m[__ ] inches nor nore than [___ ] nm[__ ] inches. During
the operation of rolling, the spaces between the tamping feet nust be

mai ntai ned clear of materials which would inpair the effectiveness of the
tamping rollers. The weight of a roller when fully | oaded nust be not |ess
than [ ] Nl ] pounds per foot of drumlength, and the weight of a
roller enpty nust be not nore than [ ] Nl ] pounds per foot of
drum length. The bearing surface, tanping foot size, the druml oadi ng, and
the operation of the rollers nust be as required to obtain the desired
conpaction. |If nore than one roller is used on any one layer of fill, all
rollers so used nust be of the sane type and essentially of the sane
dimensions. Draw rollers by crawl er-type or rubber-tired tractors at a
speed not to exceed [ ] kmih[ ] nmph. Discontinue the use of
rubber-tired towing equipnent if the tires leave ruts that prevent uniform
conmpaction by the tamping roller, and the substitution of craw er-type
towi ng equi prent may be directed.

.5.1.1.2 Self-propelled

The use of self-propelled non-vibratory tanping rollers conformng with the
followi ng specification will be pernmitted, and their design and operation
will be subject to approval, and subject to the right, at any time during
the prosecution of the work, to direct such nodifications to the tanping
feet or variations in roller drumwei ght where applicable, as nmay be found
necessary to secure optinmum conpaction of the earth fill materials. |[If use
of self-propelled tamping rollers causes shearing of the fill, laminations
inthe fill, or results in inadequate conpaction, the Contracting O ficer
may direct that such rollers be renmoved fromthe fill and that appropriate
towed tanping rollers be used. Two-or three-drum side-by-side units that
are either in drive position or drawn by separate power equi pnent nust have
a cl earance between adjacent druns not |less than | ] mi ] inches
nor nmore than [ ] mm ] inches. Two-drum or four-drum equi pnent
separated by cab and differential and arranged in tandem must have its
static weight equally distributed to all conpaction druns and nust have the
tandem druns positioned such that the prints of the tanping feet produced
by the tandem druns are staggered. The surface on which the tanping feet
are nounted nust have a m ni nrum out si de di aneter of | ] mi ] feet
and at | east one tanping foot for each [__ ] square mm ] square feet
of drum surface. The distance between the centers of any two adjacent
tanmpi ng feet nust be not |less than | ] mi ] inches. The length of
each tanping foot fromthe outside nounting surface of the drum nust be not
nore than | ] mi ] inches and nmust be maintai ned at not |ess than
[ ] mm| ] inches. The bearing surface of each tanping foot nust
be flat and have a surface area not less than [ ] square mm] ]
square inches nor nore than [__ ] square mm| ] square inches. Cupped
recesses within the bearing surface of each tanping foot will be permitted
but nust not exceed | ] mi ] inches in depth. During rolling
operations, keep the spaces between the tanping feet clear of materials
which would inpair the effectiveness of the tanping roller. The weight of

all roller druns during conpaction of fill materials nust be nmintained
uni formand with the weight per foot of drumlength not less than [___ ] N
[ ] pounds. [For self-propelled rollers with druns capabl e of being

ballasted with fluid, equip each drumwith at |east one pressure-relief
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valve and with at |east one safety head. The safety head nust be equal to
uni on type safety heads equi pped with rupture discs suitable for rupturing
pressures between 350 and 500 kPa50 and 75 psi. The pressure relief valve
is a manual |y operated val ve and nust be opened periodically. Instruct
personnel responsible for opening pressure-relief valves periodically to
ascertain that valve openings are free from plugging to assure that any
pressure developed in roller druns is released at each inspection.] For
self-propelled rollers in which steering is acconplished through the use of
rubber-tired wheels, the tire pressure nust not exceed [__
psi. Discontinue use of the conpactor if the tires leave ruts that prevent
uni form conpaction by the tanping roller and the substitution of
appropriate towed tanping rollers may be directed. Wen a self-propelled
roller is provided with a dozer blade, do not count coverages nade with the
bl ade in operation as conpacti on coverages. perate self-propelled rollers
at a speed not to exceed |

.5.1.2 Vibratory Rollers

Equip vibratory rollers for conpacting rock fills, pervious sand and gravel
fills, or filter and transition drainage layers with a smooth stee
compaction drum and operate at a frequency of vibration during compaction
operations between 1100 and 1500 vi brations per mnute (vpn). Provide
vibratory rollers that are either towed or self-propelled and that have an
unsprung drum wei ght that is a mninmumof 60 percent of the rollers' static
weight. Provide towed rollers that have at |east 90 percent of their
weight transmitted to the ground through the conpaction drum when the
roller is standing in a level position hitched to the tow ng vehicle.

Roll ers for conpacting rock fill, [sand and gravel fills, or filter and
drai nage | ayers] nust have a mininmumstatic weight of [ ] kN[ ]
pounds, a minimumdynamic force of [__ ] pounds when operating
at 1400 vpm and an applied force not less than [ ] KNm[__ ] pounds
per foot of conpaction drumlength. [Rollers for conpacting sand and
gravel fills or filter and drainage |ayers nust have a mininumstatic

wei ght of | ] kN[ ] pounds, a mininumdynanmc force of [__ ] kN
[ ] pounds when operating at 1400 vpm and an applied force not |ess
than [ ] KN[___ ] pounds nor greater than [___ ] kNmJ[___ ] pounds

per foot of conpaction drumlength.] The level of anplitude and vibration
frequency during conpaction will be naintai ned uniformthroughout the
enbanknent zone within which it is operating. Operate rollers at speeds
not to exceed |

.5.1.3 Rubber-tired Rol lers

Provide rubber-tired rollers that have a m ni mum of four wheels equi pped
with pneumatic tires. The tires nust be of such size and ply to naintain
tire pressures between [___ ] kPa [ ] and [___ ] psi for a
[ ] KN[__ ] pound wheel |oad during rolling operations. Locate the
roll er wheels abreast and design so that each wheel will carry
approxi mately equal load in traversing uneven ground. The spacing of the
wheel s will be such that the di stance between the nearest edges of adjacent
tires will be greater than 50 percent of the tire width of a single tire at
the operating pressure for a [__ ] pound wheel |oad. Provide
the roller with a body suitable for ballast |oading such that the | oad per
wheel nmay be varied, from] ] to | ] kN[ ] to | ] pounds
Tow roll er at speeds not to exceed [ ] kmth [__ ] mph. The character
and efficiency of this equipnment will be subject to approval
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3.5.1.4 Power Tanpers

Perform conpaction of material, in areas where it is inpracticable to use a
roller or tractor, as provided in paragraph EARTHWORK, by the use of
approved power tanpers.

3.5.2 | mpervi ous Fil

After a layer of inmpervious fill material has been dunped and spread,
harrow it if required, to break up and blend the fill materials, to renove
| am nations, ruts or snmooth surfaces to enhance bondi ng between | ayers.
Performharrowing to the full depth of the |ayer.

When the noisture content and the condition of the layer is satisfactory,
compact the lift [to at least [__ ] percent of maxi mumdry density as
determ ned by ASTM D698, prior to placenent of the next |ayer

Determ nation of in-place density nust be in accordance with

ASTM D1556/ D1556N and ASTM D6938.][by [not less than J[[__ ] conplete
coverages of the tanpering roller][[___ ] conpl ete coverages of the
rubber-tired roller].][ Provide conplete coverage consisting of the
coverage of the entire lift to be conpacted with the roller specified.][ A
compl ete coverage nmust consist of the application of conpactive effort to
the entire lift to be conpacted with a single roller drum having the
characteristics as specified in paragraph SELF- PROPELLED. The use of
four-drum sel f-propell ed equipment that is laterally separated by
operator's cab and differential may be used; however, two conplete
coverages of the lift to be conpacted will be achi eved by a subsequent
offset trip of the roller for coverage of the previously unconpacted
central portion of the roller path.] Place portions of the fill which are
not accessible to the roller [__ ] mminch | ayers | oose neasurenent and
conpacted with power tanpers to a degree equal to that obtained on the
other portions of the conpacted fill by rolling as specified in accordance
wi t h paragraph BACKFI LL. Dunpi ng, spreading, sprinkling, and conpacting
may be performed at the same tinme at different points along a section when
there is sufficient area to permt these operations to proceed
simultaneously.

3.5.3 Pervi ous Fil

After each | ayer of pervious material has been dunped and spread, and the
nmoi sture content is in accordance with the provisions of paragraph PERVI QUS
SECTI ON, conpact the entire surface of the layer [to an average of [ ]
percent minimumrelative density][by not less than [ ] conplete
coverages of [the rubber-tired roller][the vibratory roller]].

[3.5.4 Additional Rolling for Conpaction

If, in the opinion of the Contracting Officer, the desired conpaction of
any portion of the enbanknent is not achieved by the m ni num nunber of
coverages specified, make additional conplete coverages over the surface
area of such designated portion until the desired conpacti on has been
obtained.

1]3.5.5 Filter and Transition Drai nage Layers
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NOTE: The foll owi ng paragraph for Transition Layers
does not include bedding for riprap slope
protection, which should be provided under Section
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35 31 19 STONE, CHANNEL, SHORELI NE/ COASTAL
PROTECTION.
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Acconpl i sh conpaction of filter soil using the conpaction equi pnent
described i n subparagraph VI BRATORY ROLLERS of paragraph COVPACTI ON above.
The roller nust make a mininmumof two (2) passes, acting in vibratory node,
across the initial lift of filter material. Upon conpletion of these first
2 passes, check the density of the filter material. Make additional passes
of the vibratory roller until a relative density between [__
[ ] percent is attained based on the maxi mumdry density obtained in
accordance with ASTM D4253 and mininumdry density as determ ned by

ASTM D4254. The nunber of passes required to achieve a relative conpaction
of [__ ] percent must be the ninimnmumrequired nunber of passes on
subsequent lifts of filter material. Conpaction equi pnent mnust be clean
and free fromother fill types or debris and nust not result in

contam nation of the filter material. Slightly sope adjacent lifts of
other fill types to drain away fromthe filter material. Renove and
replace any contamnated filter material at no additional cost. Placenent
met hods must not result in segregation of the filter material (such as but
not limted to placenent via conveyor of chute).

.5.6 Rock Fil

After the rock fill has been dunped and spread to the thickness specified,
compact the entire surface of the layer by not less than [__ ] conplete
coverages of the vibratory roller specified in paragraph VI BRATORY

ROLLERS. Provide a conplete coverage consisting of the entire coverage of
the area with one trip of the equi pnment specified. Each trip of the roller

nmust overlap the adjacent trip not less than [ ] mmfeet.

. 6 BACKFILL

.6.1 General

Do not place enbankment fill, filter soil or backfill against a concrete
structure until the top of the structure has been conpletely placed, and
has reached 80 percent of its design strength. Bring fill up inlifts
evenly on both sides of structure and headwal|l structures with no nore than
[ ] m ] feet difference in elevation on opposing sides of the

structure.

Subsequent to the concrete structure attaining 80 percent of design
strength, backfill operations nay be initiated but no rolling or hauling
equi pment will be permitted to pass over the structure, or within [___ ] mm
[ ] feet of any part of the structure. During this period, backfil
may be pl aced against the sides of the structure and to a mininumthickness
of [ ] mm| ] feet over the top of the structure, if conpaction is
acconpl i shed by power tanpers as specified in paragraph PONER TAMPERS
Bef ore passage of hauling and rolling equi pmrent over the top of the conduit
or other structure will be pernmitted, the depth of fill over the concrete
must be sufficient to permt such passage w thout inducing harnful stresses
or vibrations in the structure.

.6.2 Placement
Pl ace backfill in[___ ] mminch layers and thoroughly compact. Unl ess

otherw se directed, the placing and conpacting of all backfill material and
the control of its noisture content nmust conformto the applicable
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3.

3.

provi si ons of paragraphs PLACEMENT, MJ STURE CONTRCOL, and COWMPACTI ON. Keep
fill in back of wing walls at approximately the same el evations as that of
the backfill, gravel blankets, riprap, or derrick stone on the opposite
side of the wall until placenment has reached the maxi num el evati on of the
materials to be placed on the toe of the wall. Keep drai nage openi ngs
through walls open at all tines.

7 FI ELD QUALI TY CONTRCL
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NOTE: FAR Part 46.312 establishes a requirenent for
Contractor Quality Control (CQC) in construction
contracts and ER 1180-1-6 requires that a CQC
section based on Sections 01 45 00.00 10,

01 45 00.00 20, and 01 45 00.00 40 QUALI TY CONTROL
be included in contracts of $1,000,000 or nore. Use
of Section 01 45 00.00 10, 01 45 00.00 20 and 01 45
00.00 40 for contracts of less than $1,000,000 is

di scretionary. This part of the specifications nust
be consistent with the CQC section.

Use caution when appl yi ng nucl ear gages for in-place
density neasurenent of cohesive and cohesionl ess
soils. Soils consisting of mca, halloysite, sone
ot her chemi cal conposition, or oversize rocks and

| arge voids woul d af fect the nmeasurenent accuracy of
wet density. Sand Cone or sinmilar field density
tests should be perforned periodically at the sane

| ocation as Nucl ear Tests to assure nuclear testing
is providing accurate information.

Specifier may desire the use of a tabular format for
frequency of testing of materials.
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Establish and maintain field quality control for enbanknment and backfil
operations to assure conpliance with contract requirenents and maintain
detailed records of field quality control for all operations including but
not limted to the follow ng:

7.1 Materials Testing

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Types of tests and frequency of testing
shoul d be detail ed below. Types of tests and
frequency of testing will be dependent upon the
types of materials utilized, configuration of
foundati on and enbanknment, placenent and conpaction
procedures required, noisture control requirenents
etc. Testing requirements are material type
specific rather than enbankment fill type specific.
It is desirable to present the testing frequency and
type in tabular form

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Performsufficient testing to ensure that the fill is being constructed as
specified. The testing program specified below wi |l be considered the

m ni mum accept abl e frequency of testing. This does not relieve the
Contractor fromthe responsibility of perfornming additional testing, if
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required to ensure conpliance with these specifications.
[3.7.1.1 Soil Cassification Tests

Soil classification tests will be perforned in accordance with ASTM D2487
One initial classification test will be required for each different
classification of material to be utilized as enbankment fill or backfill.
As prescribed in ASTM D2487, grain size analyses in accordance with

ASTM D422 and Atterberg limits in accordance with ASTM D4318 will be
performed on each different classification. Submit additional tests for
every [ ] cubic ntubic yards of enbanknment or backfill material. Soi
classification tests will be perforned on foundation material as required
to determne the acceptability of the in-situ soils. Additional tests wll
be required if noticeable changes in the material occur

13.7.1.2 Cohesive Material Testing

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Edit the following to conply with the nethod
selected to determine the optimum properties (i.e.
density and noi sture content, LL, PL, PI).
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3.7.1.3 Mbi sture Density Rel ati onshi ps

The noi sture-density relations for each different classification of
cohesive material utilized will be determi ned in accordance with [__ 1
ASTM D698], [Method A] [Method B] [Method C].[ Prior to placing any fill
mat eri al containing cohesive material, a minimumof [ ] five-point
[ ] conpaction test will be perforned on representative sanples of the
material to be used as fill.] During fill placenment a mninmum of one
additional noisture-density test will be perfornmed for every [
cubic yard placed. Additional tests will be required each tine a new
material is encountered.[ The noisture-density curves will be compiled to
forma famly of curves which will be utilized to estinmate opti num
properties (maxi mumdry density and optinum noi sture content) to be used
with field density test.]

3.7.1.4 \ater (Misture) Content Tests

Determ nation of water content will be performed in accordance with
ASTM D2216.[ ASTM D4643 nmay be used when rapid noisture content results
are needed. All rapid results obtained by ASTM D4643 wi Il be confirnmed by
a test on a duplicate sanple perforned in accordance with ASTM D2216. In
the event of disagreenent between the results, ASTM D2216 will govern.]
One water content test will be perfornmed for each [__ ] cubic ntubic yards
of material placed [or each |ift of material whichever is less].[ These
tests will be in addition to the water content tests perforned in
conjunction with in-place density tests.] Backfill and fills not neeting
the required specifications for water content will be retested after
corrective nmeasures have been appli ed.

3.7.1.5 In-place Density Testing for Cohesive Materials

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The desi gner should pick the nethod or

nmet hods of |n-place density which are acceptabl e.

I f unconpacted fill is specified density control my
not be required.
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Use caution when appl yi ng nucl ear gages for in-place
density measurenent of cohesive and cohesionl ess
soils. Soils consisting of certain chenica
conposition, or oversize rocks and | arge voi ds woul d
af fect the measurenent accuracy of wet density.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The in-place density of the cohesive materials will be determined in
accordance with [ ASTM D1556/ D1556N] [, ASTM D2167] [, ASTM D6938] [,

ASTM D2937] [, or ] [ASTM D5195]. At least one (1) in-place density test
will be performed on [each |ift of material or] every [ ] cubic ntubic
yards of conpleted fill whichever is nore frequent with the horizonta

| ocations randomy staggered in the fill.[ At each field density test

| ocation, soil sanples will be obtained and one [one-point] [two-point]
conpaction test, one noisture content, [one grain size analysis,] [ and one
Atterberg limts test,] [if applicable,] will be perforned on the

sanple.][ The results of the [one-point] [two-point] conpaction test and
the noisture content test will be utilized to obtain the optinmum properties
to conpare to the results of the in-place density test.][ For use with the
famly of curves to determine the optimmproperties of the material a

[ one-point] [two-point] conpaction tests will be perforned in conjunction
with each in-place density. A portion of the soil fromthe in-place field
density test and soil obtained i mediately adjacent to the field density
test location will be used for a [one-point] [two-point] conpaction test.
The minus 19 mm 3/4-inch portion of the soil will be subjected to [__ ]
conpactive effort using a [150 mmj[6-inch][___ ] conpaction nold in
accordance with the procedures presented in ASTM D[ ] [ASTM D698] [
ASTM D1557]]. Fill not neeting the required specifications for in-place
density will be retested after additional conpacti on has been conpl eted. |
When nucl ear nethod is used for in-place density testing according to

ASTM D6938, the first test and every tenth test thereafter for each

material type will include a sand cone correlation test in accordance with
ASTM D1556/ D1556N. The sand cone test will be perfornmed adjacent to the
| ocation of the nuclear test, will include a nom nal 150 nm6 inch dianeter
sand cone, and will include a m ninmum wet soil weight of 2.7 kg 6 pounds

extracted fromthe hole. Nuclear density testing equipnment will not be used
during rain. The density correlations will be submitted with test

results. Each transmittal including density test data will include a
sunmary of all density correlations for the job neatly prepared on a
summary sheet including at a m ni mnum

a. Test ldentification Nunber.
b. Test location
Station.
Coor di nat es.
c. Elevation of Lift.
d. Lift nunmber (if appropriate).
e. Photo nunber (if appropriate).
f. Meter serial nunmber and operators initials.
g. Standard count for each test.
h. Material type
i. Probe depth.
j. Mdisture content by each test nethod and the deviation
k. Wet density by each test nmethod and the deviation.
|. Pass/Fail.
m Retest.
n. Coments.]
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[3.7.1.6 Cohesi onl ess Material Testing

3.

7.1.6.1 Conpaction Tests

Run not less than one relative density test for every [3,000] [__
n3,900] [__ ] cubic yards of cohesionless fill in accordance with
ASTM D4253 and ASTM D4254.

[3.7.1.6.2 I n-place Density Tests

Il

Il

The in-place density of the cohesionless materials will be determined in
accordance with [ ASTM D1556/ D1556N] [, ASTM D2167] [, ASTM D6938] [,
ASTM D2937] [, or] [ASTM D5195]. Run not less than one (1) field in-place

density test on [each |ift of material or] every [shift][day] [___ ] cubic
m cubi ¢ yards of conpl eted enbanknent fill or backfill whichever is |ess.
Hori zontal |ocations will be randomy staggered in the fill. Wen nucl ear

met hod is used for in-place density testing according to ASTM D6938, the
first test and every tenth test thereafter for each material type wll
include a sand cone correlation test in accordance with ASTM D1556/ D1556.
The sand cone test will be perforned adjacent to the |location of the

nucl ear test, and will include a nom nal 150 m® inch di aneter sand cone,
and will include a m nimumwet soil weight of 2.7 kg6 pounds extracted from
the hole. The density correlations will be subnmitted with test results
Each transmittal including density test data will include a sumary of all
density correlations for the job neatly prepared on a sunmary sheet
including at a m ni num

a. Test ldentification Nunber
b. Test location
Station.
Coor di nat es.
c. FElevation of Lift.
d. Lift nunber (if appropriate).
e. Photo nunber (if appropriate).
f. Meter serial nunber and operators initials.
g. Standard count for each test.
h. Material type
i. Probe depth.
j. Misture content by each test nethod and the deviation
k. Wet density by each test nmethod and the deviation.

3.7.1.6.3 Wat er (Mbisture) Content Tests

Determ nation of water content will be performed in accordance with
ASTM D2216.[ ASTM D4643 nay be used when rapid noisture content results
are needed. All rapid results obtained by ASTM D4643 wi Il be confirmed by
a test on a duplicate sanple perforned in accordance with ASTM D2216. In
the event of disagreenent between the results, ASTM D2216 will govern.]
One water content test will be perforned for each [ ] cubic ntubic yards
of material placed] or each lift of material whichever is less].[ These
tests will be in addition to the water content tests performed in
conjunction with in-place density tests.] Backfill and fills not neeting
the required specifications for water content will be retested after
corrective neasures have been appli ed.

3.7.1.6.4 Additional Testing

The Contracting Oficer may request additional tests if there is reason to
doubt the adequacy of the conpaction, or special conpaction procedures are
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bei ng used, or materials change, or if the Contracting Oficer determ nes
that the Contractor's testing is inadequate, or the Contractor is
concentrating backfill and fill operations in a relatively small area.

113.7.1. 7 Materials

3.

Suitability of enbankment and backfill materials.

.7.1.8 Fill Pl acenent

Layout, maintaining existing drainage, noisture control, thickness of
| ayers, renoval of oversized material, spreading and conpaction for
embanknment and backfill.

.7.1.9 Grade and Cross Section

Surveys to verify that the dinensions, slopes, |lines and grades conformto
those shown on the drawings.[ Surveys to nonitor settlenment gages to
measure foundation settlenent.] [ Surveys to |ocate core boring |ocations
and el evations to determi ne foundation settlenent.]

.7.1.10 Testing by the Government

During the Iife of this contract, the Governnent [or its Contractors] wll
performquality assurance tests. Make available to the Governnent [or its
Contractors] the equi pment to performthese test.

.7.1.11 Reporting

On a daily basis, furnish the inspection records and all material testing
results, [the quantity of fill placed,] as well as the records of
corrective action taken, in accordance with Sections 01 45 00.00 10,

01 45 00.00 20, and 01 45 00.00 40 QUALI TY CONTROL.

. 8 SLIDES

In the event of slides, in any part of the enbanknment prior to fina
acceptance of the work, renove material fromthe slide area, as directed,
and rebuild such portion of the embanknent. |In case it is determ ned that
the slide was caused through the fault of the Contractor, performthe
renoval and di sposal of material and the rebuil ding of the enbanknent

wi t hout cost to the Governnent; otherwise this work will be paid for at the
applicable contract unit prices for borrow excavation and conpacted fill or
backfill.

9 Pl EZOVETERS, SETTLEMENT GAGES AND SURFACE REFERENCE MARKS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The installation of instrunentation is not
strictly speaking an activity of construction of an
enbankment dam This activity should be placed
within its own specification division as an item of
SPECI AL CONSTRUCTION.  There is presently no UFGS
gui de specification for this item The
specification witer should consider the use of a
section for SPECI AL CONSTRUCTION, and if so, delete
the foll owi ng paragraphs.

I ncl ude paragraphs for all types of instrunents to
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be utilized.
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[3.9.1 Governnent Installed Piezoneters

Il

Il

A nunber of piezonmeters will be installed on the enbanknent foundations by
the Government with its own forces. Connections and extensions of riser

pi pes nmust be made by the Contractor with nmaterials furnished by the
Contractor. Deternmine the elevation of the top of the riser pipe

i medi ately before and imedi ately after each extension is added to the

pi pe. Keep the top of such pipes at |east 600 nm 2 feet above the

enbanknent surface. During construction, place a mound of fill around the
riser pipes and conpact to the sane density and noisture content as the
surrounding fill material. Conduct the required operations in such a

manner that the devices will not be damaged. Place suitable markers and
guard posts around the gages for protection. No separate paynent will be
made for such protection or for special neasures required in connection
with the installation of these devices; include all costs in the contract
prices bid for related itens of work.

3.9.2 Location and Installation of Settlement Gages

Furni sh and install settlenent gages for determ ning foundation and
enbanknent settlenent during construction. Provide type, arrangenment and
| ocati on of gages as shown. The areas in which adjustnent in quantities
will be nmade as a result of foundation settlenent are as indicated on the
pl ans. Place the base plate on a | evel surface of well conpacted
foundation naterial. Deternine the elevations of the base plates before
placing fill material and again within 48 hours after conpletion of the
enbanknent. Deternmine the elevation of the stemimediately before and

i Mmedi ately after each extension is added. These elevations will be
verified by the Contracting Officer. Carefully install the stem plunb.
Extend the stemin increments as the enmbanknment rises with the top of the
stemat a mininumof 600 nm 2 feet above the surface of the enbanknent.
Conduct these operations in such a manner that the gages will not be
damaged. Pl ace suitable guard posts around the gages for protection
Conpact fill around the stemto the sane density and npisture content as
the surrounding nmaterial. Restore or replace any settlenment gage damaged
or destroyed due to fault or negligence at no additional cost to the
CGovernment. No additional payment will be made for conpaction of fill
around and over the settlenent gages or for interference with the
Contractor's operations resulting fromthe settl enent gage install ations.

3.9.3 Sur f ace Ref erence Marks

Furni sh and install surface reference marks as shown. Furnish the

hori zontal and vertical |ocation of each reference mark with respect to
establ i shed bench marks at the time of installation, and every [ ]

cal endar days thereafter until conpletion of the contract. Conduct these
operations in such a manner that the reference marks will not be disturbed
or damaged. Replace or repair any reference mark disturbed or damaged due
to negligence on the Contractor's part and furnish the correct horizontal
and vertical locations the Contractor's expense.

-- End of Section --
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