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NOTE: This guide specification is issued by the
Atlantic Division, Naval Facilities Engineering
Command for regional use in Italy.
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NOTE: This gui de specification covers the
requirenents for graded crushed aggregate base course
for use under flexible pavenents only.
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Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choices or locations where text nust be supplied by
t he desi gner.
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PART 1 GENERAL

1

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 3017 (1996) Water Content of Soil and Rock in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)
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| TALI AN NATI ONAL ASSOCI ATI ON FOR UNI FI CATI ON OF STANDARDS (UNI)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl Normis a technical normative

recogni zed as ltalian Law, submitted by a private
organi zation "Ente Nazionale Italiano d
Unificazione" for Italy and is available only in
the Italian |language. It is the National Standard.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI CNR 10008 Test on road construction nmaterials -
Moi sture content of soil

UNI CNR 10009 Test on road construction nmaterials -
Bearing capacity (cbr) of soil

CNR UNI 10014 (1964) Soil tests - Determination of the
consi stency (Atterberg) of a soi

| TALI AN/ EUROPEAN HARMONI ZATI ON STANDARDS (UNI EN) (UNI ENV) (CEl EN)
(UNI EN 1SO) (UNI |SO)

EE R R R I I I R I R I R I O I R I R R I R I R R R O

NOTE: A UNl EN, UNl ENvV, CEI EN, UNI EN I SO or UN
ISOis a European Standard with a coi nci dent
Italian National Standard or Internationa
Standard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and the UNI available only in the Italian
| anguage.

EE R R R I I I R I R I R I O I R I R R I R I R R R O

UNI EN 206-1 Concrete - Specification, performance,
production and confornity

UNI EN 474-1 Eart h-novi ng machinery - Safety - Genera
requirenents

UNI EN 474-1/ Al Eart h-nmovi ng machinery - Safety - Genera
requi renents (Anmendnent)

UNI EN 474-7 Eart h-novi ng nachinery - Safety -
Requirements for scrapers

UNI EN 474-8 Eart h-novi ng nachinery - Safety -
Requirenments for garders

UNI EN 500-1 Mobi | e road construction nachinery -
Safety - Common requirenments

UNI EN 500-2 Mobi | e road construction nachinery -

Safety - Specific requirenents for
road-m | ling machi nes

SECTI ON 02722 Page 2



UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN

EN

EN

EN

EN

EN

EN

EN

BU

BU

BU

BU

BU

BU

500- 3 Mobi | e road construction nachinery -
Safety - Specific requirenents for soi
stabilization nmachi nes

500- 4 Mobi | e road construction nachinery -
Safety - Specific requirenents for
conpacti on machi nes

932-1 (1996) Tests for general properties of
aggregates - Part 1: Methods for sanpling

932-2 Tests for general properties of aggregates
- Methods for reducing | aboratory sanpl es

933-1 Tests for general properties of aggregates
- Methods for reducing | aboratory sanpl es
nmet hod

1097-2 (1998) Tests for nechanical and physica
properties of aggregates - Part 2: Methods
for the determi nation of resistance to
fragmentation

1097-3 (1998) Tests for nechanical and physica
properties of aggregates - Part 3:

Det erm nation of |oose bulk density and
voi ds

| SO 6165 Eart h-nmovi ng nachinery - Basic types -
Vocabul ary

NATI ONAL RESEARCH COUNCI L ( CNR)

n. 22 (1972) Apparent Specific Gavity Wight of
Soil in Situ

n. 34 (1973) Determ nation of /weight Loss for
Fragnentati on of Aggregates with Los
Angel es Appar at us

n. 69 (1978) Code of Road Construction Mterials
- Conpaction Test of Soil

n. 139 (1992) Acceptance Criteria for Aggregates
Used for Road Constructions

n. 146 (1992) Plate Loading Soil Test

n. 176 (199) Acceptance and Plating Criteria for

Unbound Natural or Crushed G aded
Aggregates used for Base and Subbase
Cour se of Road Constructions
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1.

2 SUBM TTALS
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NOTE: Subnmittals nust be limted to those necessary
for adequate quality control. The inportance of an
itemin the project should be one of the prinary
factors in determning if a submittal for the item
is required.

A "G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a "G'. Only
delete an existing "G' if the subnittal itemis not
conpl ex and can be reviewed through the Contractor's
Quality Control system Only add a "G' if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G
designation to indicate the approving authority.
Recommended codes for Arny projects are "RE" for
Resi dent Engi neer approval, "ED' for Engineering
approval, and "AE" for Architect-Engi neer approval.
Codes following the "G' typically are not used for
Navy projects.

Submittal itens not designated with a "G' are
considered as being for information only for Arny

projects and for Contractor Quality Control approval
for Navy projects.

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Submit the following in accordance with Section 01330, "Submttal
Procedures."

SD- 06 Test Reports
Gradation
Bearing ratio
Liquid limt
Pl asticity index
Per cent age of wear
[Dry wei ght of slag]
Density

Snoot hness
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1

Thi ckness
3 DELI VERY AND STORAGE

Inspect naterials delivered to site for danage and store as to prevent
segregati on and contam nation

.4 VEEATHER LI M TATI ONS

Do not construct base course when atnospheric tenperature is bel ow 2
degrees C or when rainfall or other weather conditions detrinentally affect
the quality of the finished course. Any areas of conpleted base course
that are danmaged by rainfall or other weather conditions shall be brought
to a satisfactory condition by the contractor in conformance with this
specification wi thout additional cost to the Governnent.

.5 CONSTRUCTI ON EQUI PMENT

Equi pnent shall be dependabl e and adequate for the purpose intended.

Mai ntai n equi pnent in satisfactory and safe operating condition. Subject
to approval, special equiprment dictated by local conditions may be used.
Cal i brat ed equi pnent, such as scal es, batching equi prent, spreaders, and
simlar itens, shall have been recalibrated by an approved calibration

| aboratory within [12] [ ] months of comrencing work. All nachineries
shall conmply with UNI EN 474-1 and UNI EN 474-1/ A1, UNI EN 474-7, UNI EN
474-8, UNI EN 500-1, UNI EN 500-2, UNI EN 500-3, UNI EN 500-4 and UNI EN

| SO 6165

.6 APPROVAL OF MATERI AL

The source of the material shall be selected 30 days in advance of the tine
materials will be required in the work. Tentative approval of the source
wi || be based on an inspection by the Contracting Oficer. Tentative
approval of the material will be based on tests, including gradation,
liquid limt, and plasticity index, perfornmed on sanples of production for
the specific job. Final approval of both the source and the materials wll
be based on tests for gradation, liquid limt, specific gravity, and
plasticity index, perfornmed on sanples taken fromthe conpl eted and
conpact ed base course.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS

1.1 Aggr egat es

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Maxi nrum anount of naterial passing 75

m cronmeters sieve for 50 mm nmaxi num shoul d not be
nore than 7 percent, for 38 nm naxi mum 8 percent,
and for 25 mm maxi num 9 percent, where frost is a
factor in design.

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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NOTE: Del ete percentage of wear and wei ght of slag
not applicable to the project. For pavenent
designed for aircraft equipped with tires having
pressure of 1725 kPa or nore, the percentage of wear
shoul d not exceed 40; and for slag, the weight
shoul d be not |ess than 1120 kg per cubic neter; for
tire pressures less than 1725 kPa, the percentage of
wear may be increased to 45; and for slag, the

wei ghts may be reduced to 29.4 kg. The requirenents
of 40 or less for wear test under high pressure
tires may be increased to 45 if a satisfactory
service record can be denonstrated

EE R R R R R R R R R R R R R R R R R R R R R R O R
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NOTE: Delete the sizes which are unsuitable for the
t hi ckness of the base course |ayer to be constructed
or are not available. The conpacted thickness of
any conpacted base course layer should be linmted to
a maxi mum of 150 mm and a mininmumof 75 mm The
gradations may be nodified to suit |ocal conditions;
however, the conposite naterial nust neet the
required California Bearing Ratio. Prior to

speci fying any nodified gradation, tests should be
perforned using the material to be incorporated in

t he base course to determ ne whether the nodified
gradation will provide the required California
Bearing Rati o.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

CNR BU n.

base course of

CNR BU n.
denonstrate the suitability of such material. Sieve analysis shall be

carried out in conpliance with UNI EN 933-1. Gradation shall conply with
the limts defined in table 1, CNR BU n. 176 and reported in the follow ng

i nes:

139 Graded aggregates generally are not considered suitable for
roads subject to heavy and very heavy traffic (as defined by
176), unless appropriate testing and anal ysis or past experience

Percent age by wei ght passing sieve analysis (table 1, CNR BU n. 176)

Si eves

40

25

15

10

4

2

0.4
0.18
0. 075

333333333

Passi ng Percentage by Wi ght

100%
75-100%
45-75%
35-65%
25-50%
15-35%
8-22%
5-18%
2-10%
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The percentage of crushed aggregates shall be 70% for road constructions
subject to light traffic |oading, 100%in all other cases (nedium heavy
and very heavy traffic). CBR factor shall be determ ned through | aboratory
testing on sanples conpacted at 100% nmaxi nrum density with the nodified
AASHTO procedure (as per CNR BU n. 69) at the optinal npisture content
(with a tolerance variation within plus or mnus 2% of optiml val ue),

after 4 days of soaking, and shall not be less than 80 (see UNI CNR 10009).
Al so, loss of weight testing with "Los Angel es" procedure as per UNI EN
1097-2 (or CNR BU n. 34) shall be not greater than 25-30% The conpressive
test on site through the circular plate |oading nethod (as per CNR BU n. 146
) shall give a nodulus MD not |ess than 1000 kg/sgcm The portion of

mat eri al passing the 0.4 mmsieve shall have a liquid limt of not nore
than 25 and a plasticity index of not nore than 5 as determ ned by CNR UN
10014. Prepare sanples in accordance with UNI EN 932-1

PART 3 EXECUTI ON
3.1 BASE COURSE

Construct the graded aggregate base course on a [prepared subgrade]

[ previously constructed subbase course], as indicated. Provide |line and
grade stakes for control. Place grade stakes in lanes parallel to the
centerline of areas to be paved and space for string lining or other
control nethods. The base course shall consist of aggregate processed,
deposi ted, spread, and conpacted on a prepared surface. The Contractor
shal | be responsible for protection of conpleted areas agai nst detri nental
effects. Recondition, reshape, and reconpact areas danaged by freezing,
rainfall, or other weather conditions.

3.2 GRADE CONTRCL

During construction, the lines and grades indicated for the base course
shal | be naintai ned by neans of |ine and grade stakes placed by the
contractor at the site of the work.

[3.2 OPENI NG AND OPERATION OF PITS

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: If suitable material is available from
stockpiles, it should be so stated and the | ocation
of the stockpiles shown or specified.

EE R R R R R R R R R R R R R R R R R R R R R R R R I O R

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Delete this paragraph when naterial is
furni shed by the Contractor fromother than
Gover nnent owned or |icensed pits.

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

Perform stripping, clearing, processing, and blending in the opening of new
pits and operation of existing pits as necessary to obtain acceptable
material. Qpen pits in a nanner to expose the vertical faces of the
deposits for suitable working depths, follow ng which the material shall be
obt ai ned in successive vertical cuts extending through the exposed strata.
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Waste strata and pockets of unsuitable materials overlaying or occurring in
t he deposit. Change or nodify the nethod of operating the pits, and the
processi ng and bl ending of the naterial when necessary to obtain naterial
conforming to the specified requirenents. Upon conpletion of the work,
condition pits to drain readily and |l eave in a satisfactory condition

13.3 M XI NG CF MATERI ALS

M x aggregates in a stationary or traveling plant. Proportion aggregates

by wei ght or volume in such quantities that specified gradation, liquid
limt, and plasticity index requirenents are net after the base course has
been placed and conpacted. |Incorporate, during the nixing operation, water

in quantities sufficient to provide the necessary noisture content for the
speci fied conmpaction. M xing operations shall produce satisfactory uniform
bl endi ng and the method of discharging into trucks shall not produce
segregation.

3.4 PLACI NG

Do not dunmp mxed naterials in piles, but place on prepared subgrade or
subbase in layers of uniformthickness with a spreader. Wen a conpacted
course 150 mmin thickness is required, place material in a single |ayer.
When a conpacted course in excess of 150 mmis required, place naterial in
| ayers of equal thickness. Do not exceed 150 mmor have less than 75 nmin
t hi ckness for any conpacted |layer. Place |ayers so that when conpacted,
they will be true to grades or levels required with the | east possible
surface disturbance. Were the base course is constructed in nore than one
| ayer, clean previously constructed |ayers of |oose and foreign matter.
Maintain material water content during the placing period to obtain the
conpaction specified. Mke adjustnents in placing procedures or equi pment
to obtain true grades, to mninize segregation and degradation, to reduce
or increase water content, and to insure a satisfactory base course.

3.4.1 Stationary-Plant Mt hod

M x aggregates, binder naterial and water until a uniform honbgeneous

m xture is obtained. Do not dunp materials in piles; place in |ayers of
essentially uniformthickness, not to exceed 150 mm after conpaction, by an
approved spreader. Tail gate spreading will be acceptable only with
perm ssi on, under conditions such as where space |imtations prohibit use
of the spreader.

3.4.2 W ndrow Travel i ng- Pl ant Met hod

Pl ace aggregates and binder materials in wi ndrows of such cross section and
proportions that, when picked up, m xed, and redeposited in w ndrows, the
finished mxture shall conformto the specified requirenments. Do not
exceed the rated capacity of the traveling plant with the size of the

wi ndrow of the conbined materials. Add water, in quantity sufficient to
provi de the necessary noisture content for conpacting, to the aggregates at
the tine of mxing. Mx materials uniformy by the traveling plant,

deposit in windrows of uniformcross section, and spread in a |ayer of

uni formthickness to the required contour and grades.
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3.5 COVPACTI NG AND FI NI SHI NG

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Specify nmethod of deternining in-place
density by nucl ear procedures for projects which
require large quantities of base course material and
provi ded that the avail abl e nucl ear devices can be
standardi zed for the graded aggregate base materi al s.

EE R R R R R R R R R R R R R R R R R R R R R I R

I mredi ately followi ng the placing, spread the finished mxture uniformy in
a layer and bring to optinum noisture content. The | oose thickness and the
surface of the layer shall be such that the specified density and the

requi red thickness shall be obtained after conpaction. Conpact the |ayer
with steel-faced, vibrating or pneumatic-tired rollers, or other suitable
conpacti ng equi prent or conbi nations thereof. Continue conpacting unti

the layer is conpacted through the full depth to a field density of at

| east 100 percent of the maxi mum density at optinmum noi sture content tested
in accordance with CNR BU n. 22 [UNI CNR 10008 and ASTM D 3017.] In areas
not accessible to rollers or conpactors, conpact the mxture with
nmechani cal hand tanpers. |If the mxture is excessively noistened by rain
aerate by bl ade graders, or other suitable equipnent. Aerate until the

noi sture content of the material is that needed to obtain the required
density. Finish the surface of the layer by a conbination of rolling and
bl ading. Final surface shall be snmboth and free from waves,

irregularities, and ruts or soft vyielding spots.

[3.6 PROOF ROLLING

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Mbdify this paragraph as necessary to proof
roll other areas. The areas given in this paragraph
are as required by Design Manual 21.03 for Navy
airfield pavenents but may be nodified if project
requirenents so dictate

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

On the center 7.50 mof taxiways and on the center 30 mof runways, in
addition to conpacting the base course to the required density, proof rol
the top surface of the conpl eted base course by naking eight passes with a
heavy rubber-tired roller having four tires with each tire |oaded to 13, 600
kg or nore and inflated to at |east 1034 kPa. Make four passes over ot her
areas to be paved, excluding the runway over-runs, blast protection areas,
and shoul ders. A pass is defined as one application of one tire print over
each point in the surface of the designated area. Wen under the action of
the proof rolling, the base course yields, punps, or otherw se fails,
renove, replace with suitable materials, and reconpact naterials in the
base course or in the underlying layers indicated to be unsatisfactory.

The speed of the roller shall not exceed 8 kph. (btain approval upon

conpl etion of the proof rolling of the base course.

13.7 FI NI SH NG AT EDCGES OF BASE COURSE

Pl ace earth or other approved materials along the edges of the base course
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in such quantity that it will conpact to the thickness of the course being
constructed. When the course is being constructed in two or nore |ayers,
place material to the thickness of each layer. |n each operation, allow at
| east a 300 mmwi dth of the shoulder to be rolled and conpact ed

simul taneously with the rolling and conpacting of each |ayer.

. 8 FI ELD QUALI TY CONTRCL

Approve naterials and material sources in advance of the use of such
materials in the work. Replace base where sanples are renoved. [Provide
duplicate sanples to the Contracting O ficer on an average of | ]
sanples a [week] [nmonth]. Take duplicate sanples at the same tine and in
the sane nanner as the original.]

.8.1 Sanpl i ng
.8.1.1 Aggregates at the Source

Prior to production and delivery of aggregates, take at |east one initial
sanple in accordance with UNI EN 932-1. Collect each sanple by taking
three increnental sanples at randomfromthe source nmaterial to nake a
conposite sanple of not less than 23 kg. Repeat above sanpling when source
of material is changed or when unacceptabl e deficiencies or variations from
specified grading of materials are found in testing.

.8.1.2 During Construction

Take one random sanpl e from each [1000] [ ] metric tons of conpleted
course naterial, but not |ess than one random sanple per day's run. Take
sanpl es in accordance with UNI EN 932-1

.8.1.3 Sanpl e ldentification

Pl ace each sanple in a clean container, securely fastened to prevent |oss
of material. Tag each sanple for identification and with the foll ow ng
i nformation:

Contract No.

Sanpl e No. Quality
Dat e of Sanple
Sanpl er
Sour ce
I nt ended Use
For Testing

.8.2 Testi ng
.8.2.1 Aggr egat es

Test each sanpl e of base course material wthout delay. Make gradation
tests fromeach sanple in accordance with UNI EN 933-1

3.8.2.2 Snoot hness Tests
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Test surface with a 3 mstrai ghtedge, applied parallel with and at right
angles to the center line of the paved area. Correct deviations in the
surface in excess of [10] [13] mm by | ooseni ng, adding or renoving

mat eri al, reshaping, watering, and conpacting. The snpothness requirenents
specified herein apply only to the top |ayer when base course is
constructed in nore than one |ayer.

3.8.2.3 Field Density Tests

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify nmethod of deternining in-place
density by nucl ear procedures for projects which
require large quantities of base course material and
provi ded that the avail abl e nucl ear devices can be
standardi zed for the graded aggregate base materi al s.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

CNR BU n. 22 or [UNI CNR 10008 and ASTM D 3017]. Take one test for each
[420] [ ] square neters of each |ayer of base course

3.8.2.4 Laboratory Density Tests
In accordance with CNR BU n. 69, Method D
3.8.2.5 Thi ckness Tests

Measure thickness of base course at intervals such that there will be a
depth nmeasurenent for at |east each [420] | ] square neters of conplete
base course. Make depth nmeasurenents by test holes, at least 75 nmin

di anmeter, through the base course. Were base course deficiency is nore
than 13 mm correct by scarifying, adding m xture of proper gradation

rebl adi ng, and reconpacting. Where the neasured thickness is nore than 13
mm t hi cker than indicated, consider it as the indicated thickness plus 13 mm
for deternmining the average. The average thickness is the average of the
dept h nmeasurenents and shall not underrun the thickness indicated.

3.9 MAI NTENANCE

After construction is conpleted, nmamintain the base course throughout,

except where portion of the succeeding course is under construction

t hereon. Mai ntenance includes drainage, rolling, shaping, and watering, as
necessary, to nmamintain the course in proper condition. Correct
deficiencies in thickness, conposition, construction, snpothness, and
density, which devel op during the nmintenance, to conformto the

requi renents specified herein. Maintain sufficient noisture by |ight
sprinkling with water at the surface to prevent a dusty condition

-- End of Section --
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