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Use for | TALI AN projects only
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CONCRETE PAVEMENT FOR Al RFI ELDS AND OTHER HEAVY DUTY PAVEMENTS
01/ 03
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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 requirenments
for Portland cenent concrete pavenent for |arge road
and airfield projects using slipformpavers or
paving "trains" on fixed forns. |If the concrete is
to be laid on a surface other than a prepared
subgrade or base, sone paragraphs nay need to be
suppl enented or nodified. Joints, reinforcenent,
and nooring eyes are covered in Section 02762,
"Joints, Reinforcenent, and Mooring Eyes in Concrete
Pavenents." For repair jobs or small jobs such as
parking lots or small sections of residential
streets see Section 02752, "Reinforced Cenent
Concrete Pavenent for Roads and Site Facilities."”

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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NOTE: The followi ng information should be shown on
t he draw ngs:
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PART 1

1

1. Plan of paving, show ng horizontal dinensions;
| ocation with respect to existing structures, and
exi sting ground contours.

2. Section of paving showi ng thickness and detail ed
di nensi ons.

3. Finished lines and grades of paving and
shoul ders

4, See NAVFAC ML HDBK 1021/4 for guidance on the
| ocation and types of joints. Details of
contraction, expansion and construction joints
shoul d be shown on the draw ngs.

5. Reinforcenent as required. Specify
reinforcement in Section 02762, "Joints,

Rei nforcenent, and Mooring Eyes in Concrete
Pavenent s.

6. Moring eyes, as required. Refer to Section
02762, "Joints, Reinforcenent, and Moring Eyes in
Concrete Pavenents."

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

GENERAL

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.

| TALI AN LAWS AND NORMB (D. M) (LAW (CI RC.)

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: Italian |laws and normatives are the

| egi sl ative regul ati ons and decrees issued by the
Italian governnment in the formof |aws, norns,
decrees, circulars, and letters. These Laws and
Decrees concur together with Nornms and Standards
in formng the governing directives for
construction.

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

Law 595

Law 1086

(26 May 1965) Technical characteristics
for hydraulic binders

(5 Novenber 1971; Rev. 1983) Technica
norns for the cal cul ati ons, executions and
testing of norns and prestressed
reinforced concrete structures and netal
structures
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DM 9-1-96 Techni cal nornms for the design, execution
and testing of cast-in-place reinforced
concrete, pre-cast prestressed reinforced
concrete and steel structures

D.M 16-1-96 Technical norns relative to genera
criteria for building safety verification
and for |oads and superi nposed | oads

| 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 5294 (1978) Mechani cal tests of ferrous
material - Reverse bend test for stee
Wi res

UNI 6127 (1998) Concrete specinens for strength
tests - Making and curing

UNI 6133 (1983) Destructive tests of concretes -
Fl exure test

UNI 8520-1 (1999) Aggregates for use in concretes -
Definition, classification and properties

UNI 8520-2 (1997) Aggregates for use in concretes -
Requi renment s

UNI 8520-7 (1984) Aggregates for use in concretes -
Deternmination of the sieved at 0,075 UN
2332

UNI 8520-8 (1999) Aggregates for use in concretes -
Determ nation of clay lunps and friable
particles

UNI 8520-10 Aggregates for use in concretes -

Det erm nati on of degradation by sul fates

UNI 8520-13 (1984) Aggregates for use in concretes -
Determ nation of density and water
absorption of fine aggregates

UNI 8520-15 Aggregates for use in concretes -
Det erm nation of the equivalent in sand

UNI 8520-16 Aggregates for use in concretes -

SECTI ON 02751 Page 3



UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

8520- 17

8520- 20

8520-21

8520- 22

8656/ FA- 219

8926

8927

8981-7

10622

10765

SS UNI U50. 00. 206. 0

Determ nation of density and water
absorption of coarse aggregates.
(hydrostatic bal ance and cylinder nethods)

(1984) Aggregates for use in concretes -
Conpression test of coarse aggregates

Aggregates for use in concretes -
Determ nation of freeze-thaw resistance

(1999) Aggregates for use in concretes -
Conparison in concrete with aggregates of
known characteristics

(1999) Aggregates for use in concrete -
Determ nation of potential reactivity of
alcali in aggregates

(1984/87) Liquid nenbrane-forn ng
conmpounds for the protection of the
concrete during the naturation -

O assification and requirenents

(1986) Steel wires to be used in
manufacturing of electrically wel ded
fabrics and lattice girders for the
rei nforcment of concrete

(1986) Electrically welded steel fabrics
and lattice girders for the reinforcenent
of concrete

(1989) Durability of concrete works -
Criteria for mx design, mxing and
pl aci ng of concrete

(1997) Zinc-coated (gal vani zed) steel bars
and wire rods for concrete reinforcenment

(1999) Admi xtures for concrete -

Mul tifunctional adm xtures for concrete -
Definitions, requirenments and conformty
criteria

For mmor ks - CGeneral requirenments for
design, construction and use

| 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 UN

ENV, CEl EN, UNI EN I SO or UN

ISOis a European Standard with a coi nci dent

Italian National

St andard or |nternationa
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St andard. The two standards are identical, with
nost (but not all) EN s available in the English

| anguage and t he UN
| anguage.

available only in the Italian

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

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

CNR 10020

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

EN

196-1

196-2

196-3

196- 4

196-5

196-6

196-7

196- 21

197-1

197-2

206-1

450

451-1

451-2

932-1

(1971) Beamtest on steel bars

(1996) Met hods of testing cenent -
Determ nation of strength

(1996) Met hods of testing cenent -
Chemi cal analysis of cenent

(1996) Met hods of testing cenent -
Determ nation of setting tinme and soundness

Met hods of testing cenent - Quantitative
determ nation of constituents

(1996) Met hods of testing cenent -
Pozzol anicity test for pozzol anic cenents

(1991) Methods of testing cenent -
Det erm nati on of fineness

(1991) Methods of testing cenent - Methods
of taking and preparing sanples of cenent

(1991) Methods of testing cenent -
Determ nati on of the chloride, carbon
di oxi de and al kali content of cenent

(2001) Cenent - Part 1: Conposition
specifications and conformity criteria for
conmon cenents

(2001) Cenent - Part 2: Conformity
eval uation

(2001) Concrete - Part 1: Specification
perfornmance, production and confornity

(1995) Fly ash for concrete - Definitions,
requirenents and quality contro

(1996) Method of testing fly ash -
Determ nati on of free cal ci um oxi de content

(1994) Method of testing fly ash - Part 2:
Determ nation of fineness by wet sieving

(1998) Tests for general properties of
aggregates - Part 1: Methods for sanpling
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UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

UNI

EN 932-3

EN 933-1

EN 933-2

EN 933-3

EN 933-8

EN 933-9

EN 934-2

EN 1097-1

EN 1367-1

EN 1367-2

EN 1744-1

ENV 10080

EN 12350-1

(1998) Tests for general properties of
aggregates - Part 3: Procedure and
term nol ogy for sinplified petrographic
description

(1999) Tests for geonetrical properties of
aggregates - Part 1: Deternination of
particle size distribution - Sieving nethod

(1997) Tests for geonetrical properties of
aggregates - Part 2: Deternination of
particle size distribution - Test sieves,
nom nal size of apertures

(1998) Tests for geonetrical properties of
aggregates - Part 3: Deternination of
particle shape - Fl aki ness index

(2000) Tests for geonetrical properties of
aggregates - Part 8: Assessnent of fines -
Sand equi val ent test

(2000) Tests for geonetrical properties of
aggregates - Part 9: Assessnent of fines -
Met hyl ene bl ue test

(2002) Admi xtures for concrete, nortar and
grout - Part 2: Concrete adm xtures -
Definitions and requirenents

(2000) Tests for nechanical and physica
properties of aggregates - Determnation
of resistance to ware (mcro-Deval)

(2001) Test for thermal and weat hering
properties of aggregates - Determnation
of resistance to freezing and thaw ng

(2001) Test for thermal and weat hering
properties of aggregates - Magnesi um
sul fate test

(1999) Tests for chem cal properties of
aggregates - Part 1: Chemical analysis

(1997) Steel for the reinforcenment of
concrete - Wl dable ribbed reinforcing
steel B 500 - Technical delivery
conditions for bars, coils and wel ded
fabric

(2001) Testing fresh concrete - Part 1:
Sanpl i ng
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1

UNI

UNI

UNI

2

EN 12350-2 (2001) Testing fresh concrete - Part 2:

Sl unp test

EN 12350-7 (2002) Testing fresh concrete - Air

content - Pressure nethods

EN 12504-1 (2002) Testing concrete in structures -

Cor ed speci nens - Taking, exam ning and
testing in conpression

SUBM TTALS

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

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significantly to nerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organizati on.

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

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

SD- 03 Product Data

Curing materials

Adm xt ures

SD- 05 Design Data

M x design; G

At | east 30 days prior to the mxing and pl aci ng of concrete,
submit mx design for approval. Furnish a conplete |ist of
materials including type, brand, source and anount of cenent, fly
ash, pozzol an, ground granul ated bl ast-furnace slag, adm xtures,
aggregates, and applicable reference specifications. The

| aboratory test reports shall include mll test and other tests
for cenent, aggregates, and adm xtures. Provide nmaxi num noni na
aggregate size, gradation analysis, percentage retained and
passi ng sieve, and a graph of percentage versus sieve size. Test
reports shall be submitted along with concrete mx design. btain
acknow edgenent of approvals prior to concrete placenent. Subnit
a new m x design for each material source change

SD- 06 Test Reports

EE R R R R R R R R R E R R R R R R R R ERE R E R R R R R

NOTE: Require aggregate quality testing on |large
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1

1

concrete projects where concrete is exposed to
seawater, alkali soils, noist conditions, or the
qual ity of aggregates is questionable.

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

Aggregate tests

Concrete slunp tests

Air content tests
Pavenent thickness tests
Fl exural strength tests
Al kali reactivity test

Submit testing results as required in paragraph entitled "Field
Quality Control in Part 3 of this section.”

SD-07 Certificates

Ready-m xed concrete plant identification
Batch ticket information

Cenentitious Material

Aggr egat es

Admi xt ur es

Curing materials

SD-11 C oseout Submittals

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: Use this paragraph for contracts which
require concrete quantities of 1500 cubic neters and
nor e.

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

Control charts

Submit copi es weekly.

3 DELI VERY, STORAGE, AND HANDLI NG

3.1 Cenment, Fly Ash, Pozzolan and G ound Granul ated Bl ast-Furnace Sl ag

Store inmedi ately upon receipt. Store bagged naterial in a dry
weat hertight ventilated structure. Stack bags cl ose together to reduce
circulation of air but do not stack agai nst outside walls. Transfer bulk

mat eri al

to weat herproof bins. Test cenent stored |onger than 6 nonths by
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standard nortar tests or loss on ignition tests to detern ne whet her
suitable for use. Do not use such cenent without approval of the
Contracting O ficer.

.3.2 Aggr egat es

Sufficient aggregate shall be stored at the site at all tinmes to permt
continuous, uninterrupted operation of the m xing plant while concrete is
being placed. Store aggregates in a nmanner to mnimze segregation and
prevent contanination. Store different sizes in separate piles. Stockpile
coarse aggregates in thin, horizontal |ayers with no cone stockpiling
permtted. Shoul d coarse aggregates becone segregated, rem x stockpile to
conformto the specified gradi ng requirenents.

.3.3 Adni xt ures

Store adm xture in undanmaged contai ners which will prevent evaporation
Retest air-entraining adm xture stored | onger than 6 nonths or which has
been subject to freezing. Do not use adm xtures stored |onger than 15
nont hs.

.4 EQUI PNENT

Mai ntain all equipnent in satisfactory working condition throughout the
I ength of the contract.

4.1 Vi brators
.4.1.1 Internal Vibrators

Pneumatic gas driven, or electric nounted on the slipform paver or fixed
form paver or on a seperate frame. Qperating frequency shall be between
8,000 and 12,000 vibrations per mnute. Space vibrators 450 nmto 600 M
apart. Use on pavenents of 200 mm or greater thickness.

.4.1.2 Surface Vibrators

Pan or vibrating screed with operating frequency between 3,000 and 6, 000
vibrations per mnute. Use on pavenents |ess than 200 nmthick

. 4.2 Sli pform and Fi xed Form Pavers

Use equi prent designed to spread, consolidate, screed, and float finish the
freshly placed concrete in one pass requiring a m nimum of hand fi ni shing.

. 4.3 Curing Conpound Spray Equi prent

Sel f-propelled, straddling newWy paved | ane, with sprayi ng nozzl es and
pressure that can be controlled and operated to conpletely and uniformy
cover pavenment surface with required anount of curing conpound.

Conti nuously nechanically agitate curing conpound throughout full depth of
drumduring application. Use air agitation only to supplenment mechanica
agitation. Spraying pressure shall be sufficient to produce a fine spray
as necessary to cover the surface thoroughly and conpletely with a uniform

SECTI ON 02751 Page 9



film Small or irregular areas nay be sprayed by hand net hods.

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: Include the bracketed paragraph on projects
where the Contractor is required to provide an
on-site batch plant. Edit paragraphs as appropriate.

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

[1.4.4 Bat ch Pl ant

The Contractor shall provide a batch processing plant. All areas used for
production shall be kept clean at all tinmes and debris shall be noved to

t he approved spoil area. The spoil area shall be contained within the
batch plant |aydown area. Access roads fromwork | ocations to the |ocation
of the batch plant shall be kept clean at all tines. The Contractor shal
bear all costs arising fromthese operations and shall renove all plant and
materials within 14 days of conpletion of production. The Contractor shal
return the area to a condition acceptable to the Contracting Oficer at the
conpl etion of work. Locate plant as indicated and approved by the
Contracting O ficer. Electric power is available at the batch plant site
but is not included as part of this contract].

Assenbl e the plant on a firmand stable foundation as to facilitate

i nspection of all operations at all tinmes and nmake necessary adjustnents to
conpensate for varying noisture content of aggregate and for changi ng
proportions of materials. Provide test weights or other equipnent for
calibrating and checking the neasuring devices. Make all necessary
corrections to secure satisfactory performance. Arrange the batch plant so
that the wei ghing beamor dial and the aggregate di scharge gates are in
full view of the operator. Install glass wi ndows to provide a view of

m xer chargi ng and di schargi ng, truck | oading positions, and water and
additive gages. Scales shall be accurate to within 1/2 of one percent.

Bat chi ng shall be such that the ingredients are consistantly neasured
within the follow ng tolerances: 1 percent for water, 2 percent for
aggregate, and 3 percent for addm xtures. Furnish nandatory batch ticket
information for each | oad of concrete materials. Provide a canvas treme
or curtains attached to the di scharge hopper to prevent |oss of naterials
when di scharging into batch trucks or m xers.

The Contractor shall provide water [and el ectric power]for plant operations.
]1.5 QUALITY ASSURANCE
1.5.1 Requi red Data

Submit nane and | ocation of the ready-m xed concrete plant. Subnmit batch
ticket information as specified in UNI 8981-7.

PART 2 PRODUCTS
2.1 SCQURCE MANUFACTURERS

2.1.1 Concrete for Pavenent
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The foll owi ng nmanufacturers generally conply with these specifications:

| TALCEMENT

Via San Bernardi no, 149/ A
24126 Ber gano

Tel : 035/4167111

Fax: 035/4167046

Wb Site: www cal cestruzzi.it

MAC S. p. A

Via Vicinale delle Corti, 21
31100 Treviso

Tel : 0422/ 304251

Fax: 0422/421802

Wb Site: www. nmac- nbt.com

2.2 MATERI ALS

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

NOTE: UNI EN 197-1 and UNI EN 197-2 cover 27
products in the fanmly of comon cenents. They are
grouped into five main cenent types (refer to Table
1 of UNI EN 197-1).

The followi ng are acceptable for use:

1. CEM | - Portland cenent.

2. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMII/A-S, CEMII/B-S Portland-slag cenent

CEMII/A-P, CEMI1/B-P,
CEMII/A-Q CEMII/B-Q Portland-pozzol an cenent

CEMII/A-V, CEMII1/B-V Portland-fly ash cenent
The following are acceptable for use with
restrictions on constitutant materials or material

per cent ages:

1. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMII/A-M CEMII/B-M Portland-conposite cenent
2. CEM 111 - Blast furnace cenent, type CEMIII/A
3. CEM IV - Pozzol anic cenent, type CEMIV/ A

4, CEM V - Conposite cenent, type CEM V/ A
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2.

The followi ng are not acceptable for use:

1. CEM Il - Portland conposite cenent that
i ncludes the types:

CEMI1I/A-D Portl and-silica fune cenment
CEMII/A-W CEMII/B-W Portland-fly ash cenent
CEMII/AT, CEMII/B-T Port| and- burnt shal e cenent

CEMII/A-L, CEMII/B-L,
CEMII/A-LL, CEMII/B-LL Portl and-Ii nmestone cenent

2. CEM 111l - Blast furnace cenent, that includes
t he types:

CEMIII1/B, and CEMIII/C

3. CEM IV - Pozzol anic cenent, type CEMIV/B

4, CEM V - Conposite cenent, type CEM V/B
Kk k k ok ok ok kK Kk ok ok ok kK ok ok kk ok kK Kk k ok k ok kK ok k ko k kK ok k ok ok ok kK ok k k ko kK ok k ko kK K Kk
2.1 Cenentitious Materi al

"Cenentitious Material" as used herin shall include all portland cenent,
fly ash, pozzolan and ground granul ated bl ast-furnace sl ag.

.2.1.1 Cenent

UNI EN 197-1 and UNI EN 197-2, with nmaxi mum al kali content of 0.60 percent.
Cenent certificates shall include test results in accordance with UNI EN
197-1 and UNI EN 197-2, including Equivalent Al kalies. Blended and
conposite cenents shall contain a mninumof 50 percent portland cenent by
wei ght of total cenentitious materials.[ Cenment shall be high early
strength cenent, (Cass R).] Cenent sanmpling and testing to verify the
conpliance of the product with the codes cited above shall be carried out
as specified in UNIl EN 196-1, UNI EN 196-2, UNI EN 196-3, UNI EN 196-4, UN
EN 196-5, UNI EN 196-6, UNI EN 196-7 and UNI EN 196-21

.2.1.2  Fly Ash

UNI EN 206-1 and UNI EN 450, Type (V) Siliceous fly ash, except that the
maxi mum al | owabl e | oss on ignition shall be 6 percent and nmaxi num avail abl e
al kalies shall be 1.5 percent. The maxi mum al | owabl e cal ci um oxi de (CaO
content shall be 8 percent, as tested in accordance with UNI EN 451-1 and
UNI EN 451-2. Fly ash certificates shall include test results in
accordance with UNI EN 206-1 and UNI EN 450 includi ng Avail able Al kalies.
Type (W Cal careous fly ash shall not be used.
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2.2.1.3 Pozzol an

UNI EN 197-1 and UNI EN 196-5.
2.2.1.4 Ground Granul ated Bl ast - Furnace Sl ag

Law 595 and UNI EN 197-1.
2.2.1.5 Silica Fune

Silica fume shall not be used.
2.2.1.6 Burnt Shal e

Burnt shal e shall not be used.
2.2.1.7 Li nest one

Li mest one shall not be used.
2.2.2 \at er

Law 1086, DM 9-1-96, and DM 16-1-96. Water shall be fresh, clean and
pot abl e.

2.2.3 Aggr egat es

Aggregates for concrete shall conply with UNI 8520-1 definitions and UN
8520-2 requirenments. Acceptance criteria testing shall be carried out in
accordance with UNI 8520-7, UNI 8520-8, UNI 8520-10, UNI 8520-16, UN
8520-17, UNI 8520-20, UNI 8520-21, and UNI 8520-22. Aggregate testing
shall also be in conpliance with UNI EN 1367-1 and UNI EN 1367-2.

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 R

NOTE: Serious probl ens have been experienced in
sonme areas with reactive aggregates, and with porous
particles absorbing noisture to the point of
saturation followed by freezing. |In the case of

i ndi vidual reactive particles, and in the case of
frozen porous material, should the depth of
enmbednment be insufficient to restrain the forces
built up by expansion, the concrete above the
particle is expelled fromthe slab. This phenonenon
is often referred to as "pop outs.” This expansion
can al so becone destructive in nature and cause
swel I ing, cracking and eventual concrete slab
failure. See note in paragraph entitled "Alkal
Reactivity Test" for additional applicable

i nformation.

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 O R

2.2.3.1 Al kali Reactivity Test

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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1. Wiile not wholly conclusive, petrographic

exam nation (UNI EN 932-2) and chenical test nethod
(UNI EN 1744-1) provide val uabl e indicators.
However, chemical test results may not be correct
for aggregates containing carbonates of cal cium
magnesi um or ferrous iron, such as calcite,
dolonite, nmagnesite or siderite; or silicates of
magnesi um such as serpentine. The ASTM C 227 nortar
bar nethod while preferable and nore reliabl e,
requires at least 6 nonths and preferably one year
to yield results.

2. UNI 8520-22 identifies nost inportant rocks and
m neral known to be deleteriously reactive with the
alkalies in Portland cenent. However, this list is
not inclusive, and particles having a glassy or

m cro-crystalline structure should be consi dered
suspect. Contract docunents for inportant concrete
proj ects should include provisions for preventing
reactive aggregate being used, if possible, or
requiring their use exclusively with | ow al kal
cenents, suitable blended cenments, or pozzol anic
adm xtures as available and as required to avoid
del eterious effects on the concrete.

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

Fi ne and Coarse aggregates to be used in all concrete shall be eval uated
and tested by the Contractor for alkali-aggregate reactivity in accordance
with UNI 8520-22. The coarse and fine aggregates shall be eval uated
separately, in accordance with UNI 8520-22, and in conbination, which match
the contractors's proposed nix design proportioning, utilizing the nodified
version of UNI 8520-22 described below . Test results of the conbination
shal | have a measured expansi on of |ess than 0.08 percent at 16 days.
Shoul d the test data indicate an expansi on of greater than 0.08 percent,

t he aggregate(s) shall be rejected and the Contractor shall submt new
aggregate sources for retesting or may subnit additional test results
incorporating LithiumN trate for consideration at no additional cost to

t he Governnent.

UNI 8520-22 shall be nodified as follows to include one of the follow ng
options:

a. Uilize the Contractor's proposed |ow al kali Portland cenent and
fly ash or pozzolan in conbination for the test proportioning. The

| aboratory shall use the Contractor's proposed percentage of cenent and
fly ash or pozzol an.

b. Wilize the Contractor's proposed | ow al kali Portland cenent and
ground granul ated bl ast furnace (GEF) slag in conbination for the test
proportioning. The |aboratory shall use the Contractor's proposed
percent age of cement and GGBF.

c. Uilize the Contractor's proposed |low al kali Portland cenent, fly
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2.

2.

2. 3.

UNI
UNI

2. 3.

UNI
UNI

ash or pozzol an, and ground granul ated bl ast furnace (GEBF) slag in
conbination for the test proportioning. The |laboratory shall use the
Contractor's proposed percentage of cenent, fly ash or pozzolan, and
GGBF.

2 Fi ne Aggregates

EN 933-1, UNI EN 933-2, UNI EN 933-8, UNI EN 933-9, UNI 8520-13, and
8520- 15.

3 Coar se Aggregates

8520-7, UNI 8520-8, UNI 8520-10, UNI 8520-16, UNI 8520-17, UNI 8520-20,
8520-21, maximumsize [38 nmm{[25 nmM [19 m] except as ot herw se

nodi fi ed herein.

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: In the text below, use 40 percent for
airfield projects. For road projects, consult CNR
139/ 92, "Norms concerning aggregates - Criteria and
acceptance requirenents of aggregates used in road
superstructures”

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

a. Abrasion loss shall not exceed [40] [__
tested in accordance with UNI EN 1097- 1.

] percent for aggregates

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 O R

NOTE: At the text below, for airfield projects in
regions and localities where the possibility exists
that | ocal aggregate sources may be |low quality,
uncrushed or poorly graded, consider specifying
crushed coarse aggregates and a m ni mum specific
gravity of 2.55. Avail able sources should be
eval uat ed.

Concrete characteristics

1. Strength: Mlitary Handbook M L-HDBK-1021/4
requires a flexural strength of 4.5 MPa as a basis
for pavenent design.

2. Aggregate Size:

a. Specify the maxi nrum aggregate size as 38 nm
except as specified herein. For slipform pavenent,
speci fy 25 mm naxi num aggregate si ze

b. The Anerican Concrete Paving Association in
Technical Bulletin No. 15, entitled "Optinmum Si ze
Coarse Aggregates for Portland Cenent Concrete

Pavi ng," has concluded that for a given water-cenent
rati o and percentage of fine aggregates, the
flexural strength of concrete becones progressively
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hi gher as the maxi nrum aggregate size (coarse
aggregate) decreases. For the sane cenent content
and range of sand content generally used in pavenent
construction, the report states that the 19 to 38 mMm
range in coarse aggregates size devel oped hi gher
strength concrete than when the coarse aggregate is
38 mmand | arger. Four different gradings were
studied with nmaxi num aggregate size 9.5, 19, 25, 38
mm (cenent content for all mixes was approxinately 6
sacks for cubic yard). For this reason it is
suggested that the maxi num aggregate size be linted
to 38 nm and preferably, the maxi num size shall be
25 mmwhich is al so desirable for slipform paving.
Gradations for such sizes are available in UNI 2334,
Size 40 for 38 mmuaxi mum si ze aggregate or size 25
for 25 mm maxi num si ze aggregate. Exceptions to the
sel ection of aggregate size nmay be as foll ows:

(1) In ltaly, the source is predom nantly crushed
stone, 38 nmm naxi num aggregate size may be specified
(or 25 mm naxi num si ze for slipform pavers).

Experi ence has shown that the flexural strength, 4.5
MPa, is obtained with approxi mately 307 kg 7.2 sacks
per cubic neter.

(2) River run naterials are rare in Italy but are
general ly used when available locally. Wen river
run materials or porous aggregates are used, the
maxi mum aggregate size should be limted to 25 nm
For these materials it requires 346 kg 8.1 sacks of
cenment per cubic neter to obtain the concrete
strength of 4.5 MPa at 28 days. For airfield

proj ects consideration should be given to specifying
crushed coarse aggregates and specific gravity of

2. 55.

3. Durability of Concrete:

a. Mninmm Cenent Content: The cenent required to
produce concrete strength of 4.5 MPa at 28 days is
generally sufficient to provide durable concrete and
resistance to surface abrasion. Air entraining

adm xtures should be required. |If the selected
cenment factor is 290 kg 6.8 sacks per cubic neter to
assure durable concrete, the specified strength may
be obtai ned provided that the maxi num coarse
aggregate are sizes di scussed above or crushed
stone. Specifying a mninumcenent content will not
necessarily provide the specified flexural strength
and additional cenent may be required. The actua
anount of cenent required to obtain the required
strength is decided by the Contractor based on mix
designs for local aggregates and equi pnent and

met hods to be used in the field production of the
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2.

concrete. Select a mninmmcenent content to
conpensate for poor quality aggregates, seawater
exposure, and for sites of difficult concrete

pl acenent conditions. Guidance for m ni nrum cenent
contents for suitability, durability and workability
of concrete is frequently given in the State

St andard Specifications.

b. Corrosion Protection: In environments where
concrete is exposed to sulfate-soil conditions,
specify UNI EN 197-1, Type CEMII/A-S or Type CEM
I1/B-S cenent and a m ni nrum of 7.85 sack equi val ent
per cubic neter (6 sack equival ent per cubic yard).
For marine environnents use 9.2 sack equival ent per
cubic neter (7 sack equival ent per cubic yard).

Al so consider using UNI EN 197-1, Type CEMIII1/A
cenent .

c. Slunmp: Specify lowslunp concrete. Cenerally,
the range is 25 to 75 mmfor regular pavenent, 13 or
38 mmfor slip form paving.

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

2.4

Aggregates shall be gravel, crushed gravel, or crushed stone.

Specific gravity not |less than 2.55, saturated-surface-dry (SSD)
Provi de aggregate tests in conformance with UNI 8520-13.

Furni sh coarse aggregate in at |east two separate sizes with
separation at the 19 nm si eve when conbi ned material graded from
4.75 mmto 37.5 nm nom nal naxi num size is specified. Wen the
nom nal maxi num si ze of aggregate is 25 mmor |ess, such
separation is not necessary.

Del eteri ous Substances: Test in accordance with UNI EN 1744-1 and
UNI EN 932-3. Requirenents of UNI 8520-22 apply. Deleterious
substances in coarse aggregate shall not exceed the follow ng

per cent ages by wei ght:

(1) day Lunps and Friable Particles: 1.0 percent when tested in
accordance with UNI 8520- 8.

(2) Lightweight Pieces: 1.0 percent as determ ned by UNI 8520-1
When bl ast furnace slag is used, unit weight shall control

(3) Materials Finer than 75 mcroneters Sieve: 1.0 percent when
tested in accordance with UNl 8520-7.

(4) Flat and Elongated Particles: 5 to 1 ratio with a total of
15 percent when tested in accordance with UNI EN 933- 3.

Adni xt ures
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EE R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Adni xtures are used in concrete to inprove
the concrete or to provide sound concrete under
conditions where it would be burdensone to do so
wi t hout use of an adni xture. The follow ng
information is applicable:

1. Air Entraining Agents. Air entrainnent should
be specified for concrete exposed to freezing and
thawi ng and sulfates and for seawater exposed
concrete. Air entrainnent inproves the workability
of plastic concrete, and where not specified, it
shoul d generally be permtted if the Contractor
desires to use it, provided the requirenents
specified herein are net. |If the Contractor is
required to furnish a mx design, specify that
concrete shall be air-entrained in accordance with
requi renents specified herein.

2. Retarders. Retarding adm xtures act to slow the
hardeni ng of concrete in hot weather. Generally,
retarders should be pernmitted, when not specified,

if the Contractor desires to use it.

3. Water Reducers. Water reducing adnixtures are
used to inprove the quality of concrete, obtain
specified strength at | ower water-cenent ratios or
to increase the slunp of a given mxture w thout
increase in water content. Generally, water
reduci ng adni xtures should be permtted, when not
specified, if the Contractor desires to use them

4. Accelerators. Calciumchloride and non-cal ci um
chloride types are available. Wen added to the
concrete acts to accel erate the hardening of
concrete in cold weather. Calciumchloride

accel erators should not be permtted for seawater
exposed concrete, reinforced concrete and in
concrete in contact with alum num or other
non-ferrous material 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 I O R

Where not shown or specified, adm xtures may be used subject to witten
approval of the Contracting Oficer

2.2.4.1 Ai r-Entraining Adni xtures
UNI EN 934-2 and UNI 10765.
2.2.4.2 Ret ar di ng Admi xt ures

UNI EN 934-2 and UNI 10765.
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2.2.4.3 Wat er - Reduci ng Admi xt ur es
UNI EN 934-2 and UNI 10765.

2.2.4.4 Accel erating Adm xtures
UNI EN 934-2 and UNI 10765.

2.2.5 Curing Materials

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: Curing naterials are essential for proper
curing of concrete however sone precautions have
been noted and the following information is

appl i cabl e.

1. Pol yethyl ene Sheeting is difficult to keep in
place and if it is not placed uniformy and wi thout
any air pockets the surface will have nottling and
i ncrease the potential of surface "pop outs" from
reactivity.

2. Liquid Menbrane-Form ng Conpounds. The Navy has
encountered problens with |iquid nmenbrane formng
conpounds due to adhering too well and too long to
pavenent surface. It is difficult to renove and if
| eft on, the pavenent becones slippery resulting in
skid resistance bei ng bel ow t he acceptabl e m ni nrum
criteria thereby affecting aircraft safety and
striping paint not adhering properly and pealing off
in sonme areas.

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

2.2.5.1 Pol yet hyl ene Sheeti ng
UNI 8656/ FA-219, white color, with a mninum sheet thickness of 0.25 mm
2.2.5.2 Wi t e- Bur | ap- Pol yet hyl ene Sheet

UNI 8656/ FA-219 , 0.10 nmmthick white opaque pol yethyl ene bonded to 0.31 kg
per meter (1.0 m) wi de burl ap.

2.2.5.3 Li qui d Menbr ane- For m ng Conpound

UNI 8656/ FA-219, white-pignented, clear or translucent with white fugitive
dye.

2.2.6 Joints, [Reinforcenent][and][Moring Eyes]

Provide as specified in Section 02762, "Joints, Reinforcenent, and Moring
Eyes in Concrete Pavenents."

2.2.7 Rei nf or cnent
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Rei nforcing steel shall conformwi th UNI 8926, UNI 8927, UNl 10622, and UNI
ENV 10080.

2.3 CONCRETE M X DESI GN

2.3.1 Contract or-Furni shed Concrete M x 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 I R

NOTE: 14 Days is the default value for flexural
testing due to short turnaround tine associated with
airfield pavenents. Testing at 28 days is
acceptable if the project schedule pernits a 28 day
curing period of the in place work. For accel erated
proj ect schedules, testing at 7 days is an option.

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

Contractor-furnished m x design concrete shall be designed in accordance
with UNI 8981-7 and UNI EN 206-1, except as nodified herein, and the m x
design shall be as specified herein under paragraph entitled "Submttals."
The concrete shall have a mninumflexural strength of 4481 kPa at
[7]1[14][ 28] days. The air content shall be 5.5 plus or minus 1.5 percent.
The design shall include a graph of flexural strength verses tine (in days)
for the selected m xture proportions. Concrete specinines shall be tested
at the ages of 3, 7 and 14 days, minimum The m ni num cenent factor and
slunp shall be as follows:

Met hod of Fi ni shing M ni nrum Cenent Fact or, Range in Sl unp
to be Used kg Per Cubic Meter (m)
Aggregate Size
19 & 25 mm 38 M

Machi ne finish wth-
out vibration 368 351 50 to 75 mm

Machi ne finish, with
vi bration (except

slip form 340 323 25 to 50 nm
Hand tool s 396 379 75 to 100 nm
Slip form 340 323 0to 25 mm

The cenent factors given in the foregoing table are mininum if they are
not sufficient to produce concrete of the flexural strength required, they
shal | be increased as necessary, w thout additional conpensation under the
contract. The cenent factor shall be cal cul ated using cenmentitious
material, including fly ash, pozzolan and or GGBF slag. Use 25 to 35
percent (by weight) fly ash or pozzolan, 40 to 50 percent GGBF slag or a
conbination that is approved by the Contracting Officer. The slunp will be
determ ned by UNI EN 12350-2 and shall be within the ranges given herein;
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the specific slunp shall be as approved by the Contracting Oficer. Obtain
acknow edgerment of receipt prior to beginning any concrete work. Approved
adm xtures shall be used in proportions reconmended by the nanufacturer to
obtain the optimumeffect, with seasonal atnospheric and job conditions
considered. |If nodifications to the mx are required, a new m x design
shall be submtted for approval

[2.3.2 Concrete Made Wth High-Early-Strength Portland Cenent

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: When high early strength concrete is required
in the project, identify location of concrete and
select Cass R, high early strength cenent.

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

Provi de high-early-strength Portland cenent concrete for [ ].

12.4 FI XED FORVS

Use netal forns free fromirregularities, bulges, warps, dents, and sags.
Top face of formshall not vary by nore than 3 mMmin 3 m and latera
variation shall be less than 6 mmin 3 m Use forns sufficiently strong to
resi st pressure of concrete and | oads resulting fromfinishing operations
wi t hout springing, settling, or losing their shape. Cean forns before
reuse. Before placing concrete, coat contact surfaces of forms with a
non- st ai ni ng rel ease agent.

PART 3 EXECUTI ON

3.

1 PREPARATI ON

Bef ore placing concrete, bring [subgrade] [base] surface to finish grade
and el evations as shown. [Fine grading of cement treated bases shall be
conplete prior to initial hardening of base material.] Mbisten underlying
material in advance of placing concrete to ensure a firm noist condition
at tinme concrete is placed. Do not permt equipnment other than concrete
delivery or paving equi pment on prepared underlying material. |In cold
weat her protect underlying material fromfrost. Do not use chenicals to
elimnate frost. Miintain drainage ditches, gutters and side drains to
drain the [subgrade] [base] during construction

1.1 Base for Fi xed Form Construction

Finish to the design profile. Test prepared surfaces with a tenplate. Do
not vary [subgrade surface] [surface of base material] nore than 12 nmfrom
i ndi cated el evati ons.

. 1.2 Base for Slipform Construction

Finish to the design profile. Do not vary surface of base material nore
than 12 mm fromindi cated el evations. M nimumw dth of sub-base shall be
600 mm greater on each side than the width of the paving to acconmpdate the
slipform equi pnent tracks. Grade and elevation control of the slip form
paver shall be by string line.
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3.

2 FI XED FORVS

Set forns for full bearing on foundation for entire length and width and in
alignment with edge of finished pavenent. Support forns during entire
operation of placing, conmpaction, and finishing so that forns will not
deviate vertically more than 3 mmfromrequired grade and el evati ons

i ndi cated. WMaxi mumvertical deviation of top of any side form including

joints, shall not exceed 3 mmfroma 3 mstrai ghtedge, nor shall inside
face vary nore than 6 nmfroma 3 mstrai ghtedge. Provide stake sockets
and interlocking devices that will prevent novenent of the form Forns

shall conply with SS UNl U50. 00. 206. 0

Base bids on fixed fornms bei ng used, however, slipform equi pnent nay be
used to place concrete in forns.

.3 JONTS, [REINFORCEMENT] [AND MOORI NG EYES]

Place joints, [welded wire fabric] [reinforcenent steel] [and nporing eyes]
in accordance with Section 02762, "Joints, Reinforcenent, and Moring Eyes
in Concrete Pavenents."

.4 MEASURI NG AND M XI NG

4.1 Site Mxing / Batch Pl ant

Law 1086.

.4.1.1 M xer Perfornance

Before the start of concrete production, the uniformty of the m xed
concrete shall be determ ned and the mx tine adjusted. Adjustments in the
m xer shall be made until the variation in the control paraneters are
within the allowable Iimts. M xer perfornance shall be validated after
repair of a mechanical breakdown which affects the mxing characteristics
of the plant; or when there is extrene variability in the fresh concrete.

.4.1.2 Scal es

The accuracy of the scales shall be determ ned and scales certified proir
to the start of production of concrete. Scales shall also be checked when
the mxture is variable in consistency and the indicated proportions do not
appear to have varied fromthe selected proportions. Scales shall be
certified after each 20,000 cubic neters of concrete m xing.

.4.1.3 Batch Pl ant Control

The measurement of all constituent materials of the concrete m xture shal
be continuously controlled and nonitored. Daily reports shall be prepared
by the Contractor which identifies the m xture proportions, the variance
fromthe design m xture, annotations where nix proportions are nodified to
account for variations in npoisture content of the aggregate, aggregate
gradi ng, and/or environnmental conditions.
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3.4.2 Ready- M xed Concrete

UNI 8981-7, except as nodified herein. Begin mxing within 30 m nutes
after cenent has been added to aggregates. Additional water nmay be added
to bring slunp within required limts, provided that specified water-cenent
ratio i s not exceeded.

3.5 CONVEYI NG AND PLACI NG CONCRETE
3.5.1 Pl aci ng

Law 1086, except as nodified herein. Place concrete continuously at a
uniformrate, with a mni num anmount of segregation, w thout danage to the
grade and wi t hout unschedul ed stops except for equi pment failure or other
energencies. |If an energency stop does occur within 3 mof a previously

pl aced expansion joint, renove concrete back to joint, repair any damage to
grade, install a construction joint and continue placing concrete only
after cause of energency stop has been corrected.

3.5.1.1 Col d Weat her
Law 1086. High-early-strength-concrete shall be naintai ned above freezing
for a period greater than one-quarter of the period specified for portland
cenent concrete or a mnimum of 48 hours.

3.5.1.2 Hot Weat her
Law 1086.

3.5.2 Consol i dati on
Law 1086.

3.5.3 Protection Against Rain
Law 1086.

3.6 FI NI SHI NG
Start finishing operations inmmedi ately after consolidation. Use finishing
machi ne, except that hand finishing nay be used in energencies and for
concrete slabs that are of shapes or locations that are not accessible with
a finishing nachine. Finishing operations shall not displace coarse
aggregate from surface and shall produce a surface of uniformtexture true
to grade and design profile. Excessive operation over an area, which
results in an excess of nortar and water being brought to the surface, wll
not be pernmitted. Finish pavenent surface on both sides of a joint to the

sanme grade. Finish transverse joints froma securely supported transverse
bri dge.

3.6.1 Fi xed Form Fi ni shi ng
Mai ntain travel of nmachine on forns w thout vertical novenent which wll

af fect precision of concrete finish. Keep formtops clean by a device
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3.

attached to the machine. Finish concrete flush with top of forns.

.6.2 Sli p- Form Fi ni shi ng

Renove concrete slurry fromvertical edges of slip-forned concrete using
stiff brushes or other approved scrapers. Do not use concrete slurry to
buil d up edges of concrete to conpensate for edge slunp. |In locations
wher e sl oughi ng occurs, attach tenmporary forns to underlying material in

t he proper location and correct defective edges. Such procedures are to be
used sparingly. Should excessive sloughing occur, halt operations unti
proper corrective adjustnents have been made.

.6.2.1 Edge Sl unp

Deternmine slunp of edges with a 4 neter straightedge. Before the concrete
hardens, correct edge slunmp of pave exceeding 6 nmm at edge of pavenent.
The area affected by the downward novenent of the concrete along the
paverment edge shall be |limted to not nmore than 450 nm fromthe edge.

.6.3 Hand Fi ni shing and Fl oati ng

As soon as placed and consolidated, strike off and screed concrete to
required cross section. |f necessary, place and screed additional concrete
and float until a satisfactory surface has been produced. Advance floating
operation not nore than half the I ength of the float and then conti nue over
new and previously floated surfaces. Hand finishing shall be linmted to
snmall irregular areas not accessible with finishing nmachine.

.6.4 Surface Correction and Testing

After finishing is conpleted but while concrete is still plastic, use
strai ghtedges to elimnate nmnor irregularities and score narks. Use
straightedges 3 min length and operated from sides of pavenent and from
bridges. Equip a straightedge operated from side of pavenent with a handle
one neter |onger than one-half the width of pavenent. Check surface for
trueness with strai ghtedge held in successive positions parallel and at
right angles to center |ine of pavenent, with whole area covered to detect
variations. Advance strai ghtedge al ong pavenent in successive stages of
not nmore than one-half the length of the straightedge. Inmmediately fill
depressions with freshly m xed concrete, strike off, consolidate, and
refinish. Strike off and refinish projections above required el evation
Continue strai ghtedge testing and finishing until entire surface of
concrete is free from observabl e departure from strai ght edge

6.5 Texturing

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: Select the type of texturing for the
particul ar use of the concrete surface: roads, and
airfields. dimatic conditions nust be considered
for exposed concrete. Cenerally, specify artificia
turf texture or burlap drag finish. Wen required
specify surfaces to receive broomn ng
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3.

1. Specify wire brooning for non-skid concrete
surface textures. Permt steel or new fiber broons.

2. Specify broonmed finish if required in lieu of
artificial turf finish. Brooned finish nmay cause
excessive tire wear and is not recomended except
for special conditions in which Iight nechanica
broom ng may be desirable.

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

Law 1086. Before surface sheen has di sappeared and before concrete becones
nonpl astic, give the pavenent surface a texture [as shown.] [as specified
i n paragraph entitled "Surface Finish."]

6.6 Sur face Finish

[3.6.6.1 Artificial Turf or Burlap Drag Finish

Bef ore concrete becones non-plastic, finish surface by dragging a strip of
clean, artificial turf or wet burlap 600 mm wi der than pavenent. Sel ect
di nensions so that at |east 600 mmof nmaterial in the direction of travel
is in contact with pavenent. Drag surface so as to produce a finished
surface with a fine granular or sandy texture without |eaving disfiguring
mar ks.

]1[3.6.6.2 Br ooni ng

Bef ore concrete becones non-plastic, finish by broomng surface with a wire
broom at |least 450 mmwi de. Gently pull the broom over surface from edge
to edge just before concrete beconmes non-plastic. Slightly overlap

adj acent strokes of broom Broom perpendicular to centerline of the
paverment so that corrugations produced will be uniformin character and

wi dth, and not nmore than 2 mmin depth. Brooned surface shall be free from
porous spots, irregularities, depressions, and snmall pockets or rough spots
such as may be caused by accidentally disturbing particles of coarse

aggr egat e enbedded near the surface.

13.6.7 Edgi ng

3.

At the tinme the concrete has attained a degree of hardness suitable for
edging, carefully finish edges, including the edges at formed joints, with
an edge having a maximumradius of 6 mm [If brooming is specified for the
final surface finish, edge transverse joints before starting the broom ng
then operate the broomto obliterate as nuch as possible mark left by
edging tool wi thout disturbing the rounded corner left by the edger.]

Cl ean by renmoving | cose fragnents and soupy nortar fromcorners or edges of
sl abs whi ch have crunbl ed and areas which |lack sufficient nortar for proper
finishing. Refill voids solidly with a m xture of suitable proportions and
consi stency and refinish. Renpbve unnecessary tool marks and edges. After
renoval of forns, repair damaged and honeyconbed areas with nortar conposed
of one part Portland cenent to two parts sand.

7 CURI NG AND PROTECTI ON
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I mredi ately after the finishing operati ons have been conpleted and the
water filmhas evaporated fromthe surface or as soon as nmarring of the
concrete will not occur, the entire surface of the newy placed concrete
shal | be covered and cured in accordance with Law 1086 using one of the
fol |l owi ng net hods:

[3.7.1 Li qui d Menbrane Curing

Uniformy coat the concrete surface with |iquid nmenbrane-form ng conpound
wi th approved nmechani cal spray equipnent at the rate of 2.7 liters per 10
square neters of surface or as reconmended by the manufacturer. |Irregular
areas or sections of paving where the use of mechanical spraying equi pment
is not practicable may be sprayed with approved hand sprayi ng equi pnent.
Coat edges of paving within 60 mnutes after the renoval of forns. Protect
concrete surfaces fromfoot and vehicular traffic and other sources of
abrasion for a mnimmof 72 hours. Maintain continuity of applied liquid
menbr ane-form ng conpound for the entire curing period. Prior to
application of curing conmpound, fill open joints by inserting noistened
paper or fiber rope, or cover joints with strips of waterproof material to
prevent curing compound fromentering the joint. Seven days after
application of curing compound, joints nmay be exposed and prepared to
receive joint sealant materials.

1[3.7.2 Wi t e- Bur | ap- Pol yet hyl ene Sheet

Thoroughly wet the burlap and cover surface and edges of paving with the
burlap face in contact with the concrete. Lap sheets to provide ful
coverage. Maintain the sheets fully wetted and in position for the entire
curing period.

1[3.7.3 Pol yet hyl ene Sheeti ng

Apply white polyethylene to surface and edges of paving while concrete is
still nmoist. |If concrete surface appears dry, wet with a fine spray of
clean water. Lap adjacent sheets 450 nm and wei ght to keep sheeting in
contact with paving. Keep sheeting continuously in place for the entire
curing period.

13.8 FIELD QUALI TY CONTROL

Sanpling and testing shall be conducted on site at the expense of the
Contractor, by a laboratory officially authorized by the Italian Public
Wrk M nistry and approved by the Contracting Officer. Sanples shall be
supplied by the Contractor as specified at the expense of the Contractor

3.8.1 Sanpl i ng

3.8.1.1 Aggr egat es

EIRE R R I S I I I R A R R A S I S I R I R R S I S I R A R I S S S R I S O I I
NOTE: Specify frequency of sanpling aggregates
during concrete placenent; e.g., 1360 netric tons
for coarse aggregates; 907 netric tons for fine
aggr egat e.
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Sanpl e fine and coarse aggregates at the batch plant. During concrete

pl acenent sanpl e coarse aggregates for each | ] metric tons and fine
aggregates for each | ] metric tons. Sanple in accordance with UNI EN
932-1. Wien test results indicate that fine aggregates consistently neet
specified gradation requirenents, the rate of sanpling may be reduced if
approved by the Contracting Oficer

.8.1.2 Concrete

ot ai n sanpl es of plastic concrete in accordance with UNI EN 12350-1
Quality control sanples may be taken at the concrete batch plant; however,
sanpl es for verification of concrete strength and slunp for submittal to
the Governnent shall be taken in accordance with UNI EN 12350-1 at the
job-site as concrete is delivered. Fromeach sanple nold the required
nunber of beans and cylinders for each group of test specinens.

.8.1.3 Sanpl e ldentification

Tag each for identification. Tag shall contain the follow ng information:

Contract No. [ ]
Sanpl e No. [ ]
Date of Sample [__ ]
Sanpl e [ ]
Sour ce [ |
I ntended Use [ ]
For Testing [ ]

.8.2 Testi ng
.8.2.1 Aggregate Tests

Perform gradation tests on each sanple; UNl EN 933-1, UNI EN 933-2, UNI EN
933-8, UNI EN 933-9. Make other aggregate tests on initial source sanples,
and repeat tests whenever there is a change of source. During progress of
concrete placenent performgradation tests for fine and coarse aggregates.
I ncl ude sieve analysis for each fractional size and gradation anal ysis of
the conbined material representing the aggregate part of the concrete mx

3.8.2.2 Concrete Testing

a. Concrete Slunp: Test consistency of concrete slunp in accordance
with UNl EN 12350-2. Deternine consistency of concrete at the
start of each day's concrete placenent and for each group of test
speci nens.
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b. Air Content: Determine air content at the start of concrete
pl acenent and for each group of test specinens. Record results
with test specinens. Deternine air content in accordance with UN
EN 12350-7.

c. Surface Tests: After curing, test pavenent surface with a
strai ghtedge or device which will reveal irregularities in the
concrete surface. Irregularities in the concrete surface shal
not exceed 3 mMmin 3 min both the longitudinal and transverse
directions for primary roads, runways and taxi ways and shall not
exceed 6 nmmin 3 min both the |ongitudinal and transverse
direction for secondary roads. Where defective areas of pavenent
are renoved or replaced, the portion of the slab which remains in
t he pavenent abutting the replacenent slab shall have | ength and
width not less than 3 mfromthe nearest edge or joint.

d. Test for Pavenent Thickness: Cbtain 100 nmm di aneter core sanples
to determ ne in-place thickness of concrete pavenent. Cbtain
cores in accordance with UNI EN 12504-1. Renpbve cores at varying
intervals but in no case |ess than one core for each [1700]
[ ] square neters. Repair core holes with non-shrink grout.
Measure cores in accordance with UNI EN 12504-1. A tolerance in
pavenent thickness of plus or minus 13 mmw Il be permtted for
i ndi vi dual core; however, the average thickness of cores nust be
at least [ ] mMmm Wien determ ning the average, cores with a
t hi ckness of nore than 13 nm greater than specified thickness
shal | be assigned a thickness of the specified thickness plus 13 mMm

I f measured pavenent thickness is |ess than that shown by nore
than 13 nm renove deficient areas and replace with pavenent of
the specified strength, quality and thickness. Wen a core
i ndi cates unsatisfactory thickness, linmts of the pavenent to be
renoved and repl aced shall be determined as foll ows: Take one
core for each slab of lane in question in both directions from
unsatisfactory core until satisfactory thickness is indicated;
renove and repl ace pavenent in each panel, for the full w dth of
the lane, in which a core indicated unsatisfactory thickness.
Include the following information in each of the reports of
corings:

(1) Date concrete represented by core was pl aced
(2) Date core was taken

(3) Location of Core: Lane nunber, station nunber
(4) Thickness of core

(5) Condition of Core: Appearance, concrete texture, condition
of bottom of core

(6) Disposition of Cores: In ROCC or Contractor possession
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NOTE: The default value of age for design strength
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is 14 days, for which field cured test specin nes
woul d be tested at ages of 7 and 14 days. Test data
is conpared to the strength/age curve of the nmix
design. Ages of test specimnes nmay be nodified to
mat ch proj ect schedul e.

For accel erated project schedules (short turnaround
tinmes) use the ages of 3 and 7 days; when the
project pernits extended curing tinme use the ages of
14 and 28 days; otherw se use the default val ues of
7 and 14 days.
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e. Flexural Strength: During progress of work verify flexura
strength by testing beans nade fromconcrete taken fromthe
delivery vehicle at intervals specified herein. Mld and cure
beans in accordance with UNI 6127. Performtests in accordance
with UNI 6133. Mld at |east ten beans each day fromconcrete
pl aced that day. Select one group of five beans near the
begi nning of the work and a second group of five beans fromthe
final third of concrete to be placed that day. An approved
| aboratory shall furnish necessary |abor, concrete and facilities
for nolding, handling, and storing the beans at the site of the
work and testing beans. Performtests at [3][7][14] days and
[7]1[14][28] days.[ Earlier tests may be perfornmed at the
Contractor's request, with no additional cost to the Governnent. ]
Concrete shall nmeet the follow ng requirenents:

(1) Fromeach group of five beans, three beans tested at
[7]1[14][ 28] days shall have an average flexural strength equal to
or greater than the specified strength. Specinens obviously

def ective shall not be considered in the determination of the
strengt hs.

(2) No individual beam of the three beans tested shall have a
flexural strength less than 4.1 MPa. Discard defective beans.

(3) Test two beans of the group at [3][7][14] days. |If the ratio
of the [3/7][7/14][14/28]-day strength is |less than expected
(conpared to the m x design strength/age curve), nake necessary
adj ustnents for confornance.

(4) Wen a satisfactory relationship between the
[3/7][7/14]] 14/ 28] -day strengths has been established and approved
by the Contracting O ficer or his authorized representative, the
[3][7][14] -day test results nay be used as an indication of the
[7]1[14][ 28] -day strengths. |If test results of any concrete to be
used in the project show that the concrete strength is bel ow the
specified lints and does not neet other requirenents of this
specification, the Contractor shall nmke necessary adjustnents, as
approved by the Contracting Oficer or his authorized
representative at the Contractor's expense. Concrete which at the
end of 60 days does not neet the specified strength shall be
renoved or otherw se corrected at the Contractor's expense, wth

SECTI ON 02751 Page 29



corrective nethods subject to the approval of the Contracting
O ficer or his authorized representative.

(5) If the [7][14][28] day strength test results do not neet the

requi renents specified herein, the Contractor shall take a m ni num

of three core sanples fromthe in-place work represented by the

|l ow strength test results and test UNI EN 12504-1, at no cost to

the Governnment. Concrete represented by core tests shall be

considered structurally adequate if the average of the three cores

is equal to at |east 100 percent of the specified design strength.
Renove concrete not neeting the strength criteria and provide

new, acceptable concrete. Repair core holes with non-shrink

grout. Match color and finish of adjacent concrete.
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NOTE: Use the text below for contracts which
require concrete quantities of 1500 cubic neters and
nor e.
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[ f. Control Charts: Mintain control charts for concrete flexura
strength in accordance with UNI 6133, except as otherw se nodified
herein. Post copies of charts at the job site. Indicate specified
m x design strength and average strength determ ned by speci nm ne
testing. Each control chart shall consist of the follow ng plots:

(1) Test Results: At the sanme |location, plot each individua
test strength (the average results of two beans tested at
[3]1[7]1[14] days and the average results of three beans tested at
[71[214][28] days).

(2) Moving Average for Strength: Mving average of five
consecutive tests UNI 6133.

13.8.2.3 Rei nf or cnent

Steel reinforcnent shall be tested in accordance with Law 1086 and D. M
9-1-96 or the |latest updated revision, with UNI 5294 and UNI CNR 10020.
Speci men preparation and testing shall be carried out in accordance with
UNI ENV 10080.

3.9 PAVEMENT PROTECTI ON

Prot ect pavenent agai nst damage. Exclude traffic by erecting and

mai nt ai ni ng barricades and signs until concrete is at |least [7][14][ 28]
days ol d. Subgrade planer, concrete finishing nachines, slipformpavers and
simlar equiprment may be pernmitted to ride upon surface of previously
constructed sl abs when concrete has attained a mninumflexural strength of
3.5 MPa. For fill-in lanes, use equipnent that will not danage or spal
edges of joints of previously constructed pavenent.

-- End of Section --
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