DEPARTMENT OF THE ARWY
Omha District, Corps of Engineers
106 South 15th Street
Oraha, Nebraska 68102-1618

:NOTICE:  Failure to acknow edge : Solicitation No. DACA45 03 R 0003
call amendnents may cause rejec-
:tion of the offer. See FAR : Date of Issue: 7 NOV 2003
:52.215-1 of Section 00100 : Dat e of Receiving Proposal s:

23 DEC 2003

Amendnment No. 0003
16 Decenber 2003

SUBJECT: Anendnent No. 0003 to specification and drawi ngs for Construction of
UPGRADE BASE | NFRASTRUCTURE PHASE 111, CRWJ 05-3003, BUCKELY AFB,
COLORADC.

Solicitati on No. DACA45 03 R 0003.

TG Prospective Oferors and & hers Concer ned
1. The specifications and drawi ngs for subject project are hereby nodified
as follows (revise all specification indices, attachnment Ilists, and draw ng

i ndi ces accordingly).

a. Specifications. (Descriptive Changes.)

No descri ptive changes.

b. Specifications (New and/or Revised and Reissued). Del ete and
substitute or add specification pages as noted bel ow The substituted pages are
revised and reissued with this amendment. For convenience, on the revised
speci ficati on pages, changes have been identified by underlining of added text
and strikeout of deleted text.

Pages Del et ed Pages Substituted or Added

Section 02560, Pages 1 thru 14 Section 02560, Pages 1 thru 19

c. Drawings (Not Reissued). The follow ng sheets of drawi ng code AF
870-90-01 are revised as indicated below with latest revision date of 16
Decenber 2003. These drawi ngs are not reissued with this amendment.

(1) Sheet UL. 00, add the follow ng general note:
“ GENERAL NOTES:

1. ALL SANI TARY SEWER MANHCLES SHALL BE 6 | NCHES ABOVE THE EXI STI NG OR
NEW GRADI NG ELEVATI ON. ”

(2) Sheet W. 01.
(a) PUWPHOUSE WATER AND O L PIPING FLOOR PLAN, draw ng

coordinate D5, delete note reading “PROVIDE CHECK VALVE
AND | SOLATI ON GATE VALVES AS SHOMW' and substitute:

Am #0003 - 1



“PROVI DE NEW 12- | NCH CHECK VLAVE AND | SOLATI ON GATE VALVES AS SHOM. "
(b) Above title block, add the follow ng note:
“NEW CONSTRUCTI ON NOTES:

ALL WORK SHOMN ON THI' S SHEET 1S EXI STI NG EXCEPT FOR THE NEW CHECK VALVE
AND | SCLATI ON VALVES | NDI CATED. ”

d. Drawings (Reissued). The follow ng sheets of drawi ng code AF 870-
90-01 are revised with latest revision date of 16 Decenber 2003, and reissued
with this anendnent. Rei ssued drawi ngs are avail able at:
http://ebs-nwo. wes. arny. mi |

(1) Sheets U.1.01, U1.02, UL1.03, UL.04, U1.05, ULl.06, UL. 07 and
and UL. 08.

e. Drawings (New). The follow ng new sheet of draw ng code AF 870-90-
01 dated 16 Decenber 2003 is hereby added to the contract drawings and is
issued with this anendnent. New drawing is avail able at:
http://ebs-nwo. wes. arny. mi |

(1) Sheet 9.01.

2. This anendnent is a part of the proposing papers and its receipt shall be
acknow edged on the Standard Form 1442. Al other conditions and requirenments
of the specifications remain unchanged. If the proposals have been nmailed
prior to receiving this anendnent, you will notify the office where proposals
are received, in the specified manner, immediately of its receipt and of any
changes in your proposal occasioned thereby.

a. Hand- Carried Proposals shall be delivered to the U S. Arny Corps
of Engi neers, Omaha District, Contracting Division (Room 301), 106 South 15th
Street, Oraha, Nebraska 68102-1618.

b. Mai | ed Proposals shall be addressed as noted in Item 8 on Page
00010-1 of Standard Form 1442.

3. Ofers will be received until 2:00 p.m, local time at place of
recei ving proposals, 23 DEC 2003.

Attachment s:
Spec Pages listed in 1.b. above
Dwgs. listed in 1.c. and 1.d. above

U S Arny Engineer District, QOmaha
Cor ps of Engineers

106 South 15th Street

Omaha, Nebraska 68102-1618

16 Decenber 2003
DRL/ 4547
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SECTI ON 02560

PAVEMENTS
05/ 02

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 basic
desi gnation only.

STATE DEPARTMENT OF HI GHWAYS, DI VI SION OF HI GHWAYS, STATE OF
COLORADO ( CDOT)

CDOT St andard Specifications for Road and
Bri dge Construction, 1999 Edition

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

( AASHTO)
AASHTO T 180 (1997) Mdisture-Density Relations of Soils
Using a 4.54-kg (10-1b) Rammer and an 457
mm (18-in) Drop
AASHTO TP53 (1998; Interim 1999) Determ ning Asphalt
Content of Hot M x Asphalt by the Ignition
Met hod

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 185 (2001) Steel Welded Wre Fabric, Plain,
for Concrete Reinforcenent

ASTM C 31/ C 31M (2000e1) Making and Curing Concrete Test
Specinens in the Field

ASTM C 39/ C 39M (2001) Conpressive Strength of Cylindrical
Concrete Speci nmens

ASTM C 88 (1999a) Soundness of Aggregates by Use of
Sodi um Sul fate or Magnesi um Sul fate

ASTM C 136 (2001) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 143/ C 143M (2000) Slunp of Hydraulic Cenent Concrete

ASTM C 192/ C 192M (2000) Meking and Curing Concrete Test

Specinens in the Laboratory

ASTM C 231 (1997e1) Air Content of Freshly M xed
Concrete by the Pressure Method

ASTM C 566 (1997) Total Evaporabl e Mi sture Content

SECTI ON 02560 Page 3
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Upgr ade Base Infrastructure, Phase II11, Buckley AFB, Co BU34

of Aggregate by Drying

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM D 946 (1982; R 1999) Penetration-G aded Asphalt
Cenent for Use in Pavenent Construction

ASTM D 1461 (1985; R 2001) Moisture or Volatile
Distillates in Bitunm nous Paving M xtures

ASTM D 1557 (2000) Laboratory Conpaction
Characteristics of Soils Using Mdified
Effort (56,000 ft-Ibf/ft (2,700 KN-mim)

ASTM D 2041 (2000) Theoretical Maxi num Specific
Gravity and Density of Bitum nous Paving
M xtures

ASTM D 2172 (1995) Quantitative Extraction of Bitunen
from Bitum nous Paving M xtures

ASTM D 2726 (2000) Bulk Specific Gravity and Density
of Non- Absorptive Conpacted Bitum nous
M xt ure

ASTM D 2950 (1991; R 1997) Density of Bitum nous
Concrete in Place by Nucl ear Met hod

ASTM D 3666 (2001) M ni mum Requirenments for Agencies
Testing and | nspecting Road and Pavi ng
Materi al s

ASTM D 4125 (1994) Asphalt Content of Bitum nous
M xtures by the Nucl ear Method

ASTM D 4867/ D 4867M (1996) Effect of Mdisture on Asphalt
Concrete Paving M xtures

ASTM D 5444 (1998) Mechani cal Size Anal ysis of
Extracted Aggregate

ASTM D 5893 (1996) Cold Applied, Single Conponent
Chemically Curing Silicon Joint Seal ant
for Portland Cenment Concrete Pavenent

ASTM D 6307 (1998) Asphalt Content of Hot M x Asphalt
by Ignition Method

ASTM D 6690 (2001) Joint and Crack Seal ants, Hot
Applied, for Concrete and Asphalt Pavenents

CORPS OF ENG NEERS (COE) HAND BOOK FOR CONCRETE AND CEMENT
CRD- C 525 (1989) Corps of Engineers Test Method for

Eval uation of Hot-Applied Joint Seal ants
for Bubbling Due to Heating

SECTI ON 02560 Page 4
Am #0003



Upgr ade Base Infrastructure, Phase II11, Buckley AFB, Co BU34

ASPHALT | NSTI TUTE (Al)

Al M52 (1994) M x Design Methods for Asphalt
Concrete and Ot her Hot-M x Types

1.2 MODI FI CATI ON TO THE CDOT

Ref erence to "Engi neer" and "Departnment" in the CDOT shall nmean the
Contracting Oficer or Representative.

1.3 DEFINITIONS
For the purposes of this specification, the follow ng definitions apply.
1.3.1 Degree of Conpaction

Degree of conpaction of aggregate base course, rigid pavenent base course
and aggregate surface course shall be expressed as a percentage of the

maxi mum density obtai ned by the test procedure presented in either ASTM D
1557 or AASHTO T 180, Method D. The maxi mum density shall be determined in
accordance with ASTM D 1557 if the material gradation contains |ess than 30
percent retained on the 3/4 inch sieve or AASHTO T 180 if the materi al
gradation contains nore than 30 percent retained on the 3/4 inch sieve. In
this specification, degree of conpaction shall be a percentage of

| aboratory maxi mum density.

1.4 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for information only. Wen
used, a designation following the "G' designation identifies the office
that will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
Pl ant, Equi pnent, and Tool s
Job M x Fornula; G DO
Pr oposed JMF.
M xture Proportions; G DO
The report of the Contractor's m xture proportioning studies showi ng the
proportions of all ingredients and supporting information on aggregate and
other materials that will be used in the manufacture of concrete, at |east
14 days prior to conmmenci ng concrete placing operations.
SD-06 Test Reports
Initial Tests; G AQO

Certified copies of test results for approval not |ess than 20 days before
material is required for the work.

Contractor Quality Control; G AQO

The Contractor shall submit all QC test results to the Contracting Oficer

SECTI ON 02560 Page 5
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on a daily basis as the tests are perforned.
Acceptability of Wrk; G AQ

The Contractor shall submt all test results to the Contracting Oficer on
a daily basis as the tests are perforned.

SD-07 Certificates
Asphalt Cenent Binder; G AQ
Copies of certified test data.
Bi t umi nous Tack and Prinme Coat; G AQO
Copies of certified test data.
SD- 08 Manufacturer's Instructions
Manuf acturer's Recommendati ons; G AO

Where installation procedures, or any part thereof, are required to be in
accordance with the manufacturer's recommendations, printed copies of these
recomendati ons, 20 days prior to use on the project. Installation of the
material will not be allowed until the recommendati ons are received.
Failure to furnish these recomrendati ons can be cause for rejection of the
mat eri al .

1.5 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor.
Sanpling and testing shall be perforned by a testing | aboratory approved in
accordance with Section 01451A CONTRACTOR QUALI TY CONTROL. Work requiring
testing will not be permitted until the testing | aboratory has been

i nspected and approved. The nmaterials shall be tested to establish
conpliance with the specified requirenents; testing shall be perforned at
the specified frequency. The Contracting Oficer may specify the tine and
| ocation of the tests.

1.6 APPROVAL OF MATERI AL

The source of the material for aggregate base course, rigid pavenent base
course, and aggregate surface course shall be selected 30 days prior to the

time the material will be required in the work. Tentative approval of
material will be based on initial test results. Final approval of the
materials will be based on sieve analysis, liquid limt, and plasticity

i ndex tests performed on sanples taken fromthe conpleted and fully
conpact ed base course.

1.7 WEATHER LI M TATI ONS
1.7.1 Hot - M x Asphalt Pavenent

The hot-m x asphalt pavenent shall not be placed upon a wet surface or when
the surface tenperature of the underlying course is less than specified in
Table 1. The tenperature requirenents may be waived by the Contracting
Oficer, if requested; however, all other requirenents, including
conpaction, shall be net.

SECTI ON 02560 Page 6
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Table 1. Surface Tenperature Linmitations of Underlying Course

Mat Thi ckness, inches Degrees F
3 or greater 40
Less than 3 45

1.7.2 Bi t um nous Prinme and Tack Coat

Bi tum nous coat shall be applied only when the surface to receive the

bi tum nous coat is dry. Bitunminous coat shall be applied only when the

at nospheric tenperature in the shade is 50 degrees F or above and when the
tenperature has not been bel ow 35 degrees F for the 12 hours prior to
appl i cation.

1.7.3 Portl and Cenent Concrete Pavenent

Limtations on the placing of concrete shall conformto Section 412.009,
"Limtations of Placing Concrete" of the CDOI.

1.7.4 Base Course and Aggregate Surface Course

Construction of aggregate base course, rigid pavenent base course, and
aggregate surface course shall be done when the atnospheric tenperature is
above 35 degrees F. Wen the tenperature falls bel ow 35 degrees F, the
Contractor shall protect all conpleted areas by approved net hods agai nst
detrinmental effects of freezing. Conpleted areas damaged by freezing,
rainfall, or other weather conditions shall be corrected to neet specified
requi renents.

1.8 PLANT, EQUI PMENT, AND TOCLS

Al'l plant, equipnent, and tools used in the performance of the work shal
be subject to approval before the work is started and shall be maintained
in satisfactory working condition at all tines. The equipnent shall be
adequate and shall have the capability of produci ng paverments neeting the
requirenents as set forth herein.

PART 2 PRODUCTS
2.1 HOT- M X ASPHALT PAVEMENT

Bi t um nous wearing course shall conformto the requirenents specified in
the CDOT, Section 401, "PLANT M X PAVEMENTS- GENERAL, and Section 403, "HOT
Bl TUM NOUS PAVEMENT", except as nodified herein. The aggregate grading
shal |l be as indicated on the drawi ngs. Coarse aggregate shall neet the
foll owi ng additional requirenents: Percentage of |oss shall not exceed 18
after 5 cycles when performed in accordance with ASTM C 88, using magnesi um
sul fate. The Contractor shall develop the nmix design. The |aboratory used
to develop the job mix formula (JMF) shall neet the requirenments of ASTM D
3666. A certification signed by the manager of the |laboratory stating that
it nmeets these requirenents or clearly listing all deficiencies shall be
submitted to the Contracting Officer prior to the start of construction.
The asphalt nmix shall be dense-graded and composed of a m xture of

wel | - graded aggregate, mneral filler if required, and asphalt material.
The hot-m x asphalt shall be designed using Marshall nethod of m x design
contained in Al M5-2 and the criteria shown in Table 3. If the Tensile

SECTI ON 02560 Page 7
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Strength Ratio (TSR) of the conposite m xture, as determ ned by ASTM D
4867/ D 4867Mis |less than 75, the aggregates shall be rejected or the
asphalt mixture treated with an approved anti-stripping agent. The anount
of anti-stripping agent added shall be sufficient to produce a TSR of not
less than 75. If an antistrip agent is required, it shall be provided by
the Contractor at no additional cost. The hot-m x asphalt pavenent shal
not contain nore than 15 percent reclaimed asphalt pavenent.
2.1.1 JMF Requirenents

The job mix formula shall be submitted in witing by the Contractor for
approval at |east 14 days prior to the start of the test section and shal
i nclude as a m ni mum

a. Percent passing each sieve size.

b. Percent of asphalt cenent.

c. Percent of each aggregate and mineral filler to be used.

d. Asphalt viscosity grade or perfornmance grade.

e. Nunber of bl ows of hamrer per side of nol ded specinen.

f. Laboratory mxing tenperature.

g. Lab conpaction tenperature.

h. Tenperature-viscosity relationship of the asphalt cenent.

i. Plot of the combined gradation on the 0.45 power gradation chart,
stating the nom nal maxi mum si ze.

j. Gaphical plots of stability, flow, air voids, voids in the
m neral aggregate, and unit weight versus asphalt content as shown in Al
M5- 2.

k. Specific gravity and absorption of each aggregate.

|. Percent natural sand.

m Percent particles with 2 or nore fractured faces (in coarse
aggregate).

n. Fine aggregate angularity.

0. Percent flat or elongated particles (in coarse aggregate).
p. Tensile Strength Rati o( TSR)

q. Antistrip agent (if required) and anount.

r. List of all nodifiers and anmount.

s. Percentage and properties (asphalt content, binder properties, and
aggregate properties) of reclained asphalt pavenment (RAP) if RAP is used.

SECTI ON 02560 Page 8
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Table 2. Marshall Design Criteria

Test Property 50 Bl ow M x

Stability, pounds

m ni mum *1000
Fl ow, 0.01 inch 8-18
Air voids, percent 3-5

Percent Voids in
m neral aggregate VMA

(m ni mum
Grading S 13.0
Gradi ng SX 14.0
TSR, m ni mum per cent 75

* This is a mnimumrequirenent. The average during construction shall be
significantly higher than this nunber to ensure conpliance with the

speci fications.

** Cal culate VMA in accordance with Al Ms-2, based on ASTM D 2726 bul k
specific gravity for the aggregate.

2.1.2 Adj ustments to Field JMF

The Laboratory JMF for each mixture shall be in effect until a new fornul a
is approved in witing by the Contracting Oficer. Should a change in
sources of any materials be made, a new | aboratory jnf design shall be
performed and a new JM- approved before the new material is used.

2.1.3 Asphalt Cenent Bi nder

Asphalt cenment shall conformto the requirements specified in Section 702,
"Bi tum nous Materials" of the CDOTI. Asphalt cement binder shall be either
vi scosity grade AC-10 or Performance Grade (PG 58-34 or ASTM D 946
penetration grade 85-100. Test data indicating grade certification shall
be provided by the supplier at the tinme of delivery of each load to the m x
plant. Copies of these certifications shall be submtted to the
Contracting Officer. The supplier is defined as the |last source of any
nodi fication to the binder.

2.2 Bl TUM NOUS TACK AND PRI ME COAT

Test data indicating grade certification shall be provided by the supplier.
Copi es of these certifications shall be submitted to the Contracting
Oficer.

2.2.1 Bi t um nous Prinme Coat

Bi tum nous prinme coat shall conformto the requirenments specified in
Section 407, Prime Coat, Tack Coat, and Rejuvenating Agent", and Section
702, "BI TUM NOUS MATERI ALS", of the CDOT. Bitum nous nmaterials shall be
liquid asphalt, designation MC-30, or MC-70 at the Contractor's option,
except that only MC-30 shall be used on dense graded base courses if MC-70
does not adequately penetrate the base course material. |In lieu of

SECTI ON 02560 Page 9
Am #0003



Upgr ade Base Infrastructure, Phase II11, Buckley AFB, Co BU34

cut - back asphalt, the Contractor may use cationic emulsified asphalt,
desi gnation CSS-1 or CSS-1h

2.2.2 Bi t um nous Tack Coat

Bi tum nous tack coat shall conformto the requirenents specified in Section
407, "Prine Coat, Tack Coat, and Rejuvenating Agent" of the CDOT

Bi tum nous material shall be emulsified asphalt designation SS-1 or SS-1h,
or cationic emulsified asphalt designation CSS-1 or CSS-1lh

2.3 PORTLAND CEMENT CONCRETE PAVEMENT
2.3.1 Portl and Cenment Concrete

Portl and cement concrete shall conformto the requirenments specified in
Section 412, "Portland Cenent Concrete Pavenent", and Section 601
"Structural Concrete" of the CDOI. Proportioning of the mx shall conform
to the requirenments of Cass "P" concrete, except that the required 28-day
field conpressive strength strength shall be 5500 psi. The coarse aggregate
shal | have a maxi num nom nal size of 1-1/2 inches. The nmaxi mum al | owabl e
slunmp of the concrete shall be 3 inches for pavenent constructed with fixed
forns. For slipforned pavenent, the maxi num al |l owabl e sl unp shall be

1-1/4 inches. The water-cenent ratio shall not exceed 0.45. The air
content of the concrete by volune shall be naintai ned by the Contractor at
6.0 percent plus or mnus 1.0 percent. The Contractor shall submt design
m xture proportions, |aboratory trial mx, aggregate data, and 28-day
compressive strength test results in accordance with Section 601. 05,
"Proportioning" of the CDOT.

2.3.2 Wel ded Steel Wre Fabric
Wel ded steel wire fabric shall conformto ASTM A 185.
2.3.3 Dowel s Bars and Tie Bars

Dowel bars and tie bars shall conformto Section 709.03 "Dowel Bars and Tie
Bars" of the CDOT.

2.3.4 Epoxy Resin

Epoxy resin materials for enbeddi ng dowels shall be two-conponent materials
conform ng to the requirenents of ASTM C 881, Type |1V, Gade 3. d ass
shal | be appropriate for each application tenperature to be encountered.

2.4 CURI NG MATERI ALS

Curing nmaterials for portland cement concrete pavenent and si dewal k shal
conformto Section 711.01 "Curing Materials" of the CDOT. Liquid
menbr ane-form ng conpound shall be white pignented type 2.

2.5 JO NT FI LLER, BACKER ROD AND SEALANT

Prefornmed expansion joint filler and backer rod shall conformto Section
705.01, "Joint Fillers" of the CDOT. Cold-applied silicone joint seal ant
shall conformto ASTM D 5893. Col d-applied silicone sealant for sidewal ks
shall be gray or stone in color. Hot-applied joint sealant shall conform
to ASTM D 6690, Type Il and CRD- C 525.

SECTI ON 02560 Page 10
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2.

6 AGGREGATE BASE COURSE ( ABC)

Aggr egat e base course aggregate shall conformto the requirements specified
in Section 304, "AGGREGATE BASE COURSE" and Section 703.03 "AGGREGATE FOR
BASES', of the CDOT, except as nodified herein. Aggregate base course
shal |l be CDOT C ass 4 except as otherwi se specified herein. The portion
retained on the No. 4 sieve shall be known as coarse aggregate; that
portion passing the No. 4 sieve shall be known as fine aggregate.
Aggregates shall be angul ar particles of uniformdensity. Coarse aggregate
shal | be crushed gravel, crushed stone, crushed recycled concrete, or
crushed slag. Fine aggregate shall consist of screenings, angular sand,
crushed recycl ed concrete fines, or other finely divided mineral matter
processed or naturally conbined with the coarse aggregate. The amount of
flat and el ongated particles shall not exceed 30 percent. A flat particle
is one having a ratio of width to thickness greater than 3; an el ongated
particle is one having a ratio of length to width greater than 3. In the
portion retained on each sieve specified, the crushed aggregates shal
contain at |east 50 percent by weight of crushed pieces having two or nore
freshly fractured faces with the area of each face being at |east equal to
75 percent of the smallest mdsectional area of the piece. Wen two
fractures are contiguous, the angle between planes of the fractures nust be
at |l east 30 degrees in order to count as two fractured faces. Crushed
gravel shall be manufactured fromgravel particles 50 percent of which, by
wei ght, are retained on the maxi num si ze sieve. The percentage of |o0ss
shal | not exceed 18 after 5 cycles when performed in accordance with ASTM C
88, using magnesium sul fate. The portion of the material passing the No. 40
sieve shall have liquid limt not greater than 25 and a plasticity index
not greater than 5. Wen tested for gradation, the percentage passing the
No. 200 sieve shall not exceed 10 percent and the No. 635 sieve shall not
exceed 3.0 percent.

.7 Rl G D PAVEMENT BASE COURSE

Ri gi d pavenent base course aggregate shall conformto the requirenents
specified in Section 304, "AGGREGATE BASE COURSE" and Section 703. 03

" AGGREGATE FOR BASES', of the CDOT, except as nodified herein. Rigid
pavenent base course shall be CDOT Class 5 except as otherw se specified
herein. The aggregate shall neet the follow ng additional properties; the
aggregate shall be a crushed quarry rock, crushed gravel, crushed
screenings, sand or a conbination thereof. The percentage of |oss shal

not exceed 18 after 5 cycles when perforned in accordance with ASTM C 88,
usi ng magnesium sul fate. The portion of the material passing the No. 40
sieve shall have liquid limt not greater than 25 and a plasticity index
not greater than 5. Wen tested for gradation, the percentage passing the
No. 200 sieve shall be between 9 percent and 15 percent. The No. 635 sieve
shal | not exceed 6.0 percent.

.8  AGCGREGATE SURFACE COURSE

Crushed aggregate surface course aggregate shall conformto the
requirenents specified in Section 304, "AGGREGATE BASE COURSE" and Section
703. 03 "AGGREGATE FOR BASES", of the CDOI, except as nodified herein.
Aggregates shall consist of crushed stone or slag, crushed or natura
gravel, sand, or other sound, durable materials processed and bl ended or
natural ly conmbi ned. Aggregates shall be durable and sound, free from/l unps
and balls of clay, organic matter, objectionable coatings, and other
foreign material. The aggregate shall neet the gradation requirenent for
Class 7. The anpbunt of flat and el ongated particles shall not exceed 20
percent. A flat particle is one having a ratio of width to thickness
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greater than 3; an elongated particle is one having a ratio of length to

wi dth greater than 3. The aggregate for the surface course shall contain a
m ni mum 80 percent crushed material. The portion of the material passing
the No. 40 sieve shall have a liquid Iimt not greater than 35 and a
plasticity index of 4 to 9.

.9 I NI TI AL TESTS

One of each of the following tests shall be performed on the proposed
aggregate base course, rigid pavenent base course and aggregate surface
course material prior to comrencing construction to denonstrate that the
proposed material nmeets all specified requirenents when furnished. |If
materials fromnore than one source are going to be utilized, this testing
shal | be conpleted for each source.

a. Sieve Analysis including No. 635 size material.

b. Liquid limt and plasticity index.

c. Misture-density rel ationship.

d. \ear.

e. Soundness.

PART 3 EXECUTI ON

3.

1 PAVEMENT REMOVAL

Where p.c. concrete and bitum nous pavenent is to be renobved at the

| ocati ons shown on the draw ngs, the pavenent shall be sawed with a
pre-approved concrete saw so as to |l eave a straight true edge. P.C
concrete paverment renoval shall be acconplished by a full depth double
sawcut. The initial sawcut shall be located in the pavenent area to be
renoved and shall be 18 inches fromthe final sawcut. The pavenent
materi al and existing base course shall be renmoved in a manner that wll
not damage the adjacent in-place pavenent to renmain. The Contractor nust
demonstrate that his method of removal will not damage adjacent concrete
pavenent slabs. Any slab found by the Contracting Oficer to be danaged by
the Contractor's renoval nethods shall be fully renoved and replaced at no
cost to the Governnent. Pavenent nmaterial fromthe renoval area shall be
di sposed of outside the limts of Governnent controlled | and at the
Contractor's expense.

.2 HOT- M X ASPHALT PAVEMENT

Hot - mi x asphalt pavenent wearing course shall be constructed to the
requirenments specified in the CDOI, Section 401, "PLANT M X

PAVEMENTS- GENERAL" and Section 403, "HOT Bl TUM NOUS PAVEMENT", except as
nodi fi ed herein.

2.1 Contractor Quality Control

A standard lot for all requirenments will be equal to 8 hours of production.

.2.1.1 Asphalt Cont ent

A mninmmof two tests to determ ne asphalt content will be performed per
| ot by one of the followi ng nethods: the extraction nethod in accordance
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with ASTM D 2172, Method A or B, the ignition nmethod in accordance with the
AASHTO TP53or ASTM D 6307, or the nuclear nethod in accordance with ASTM D
4125, provided the nuclear gauge is calibrated for the specific m x being
used. For the extraction nmethod, the weight of ash, as described in ASTM D
2172, shall be determned as part of the first extraction test perforned at
the begi nning of plant production; and as part of every tenth extraction
test perforned thereafter, for the duration of plant production. The |ast
wei ght of ash val ue obtained shall be used in the calcul ation of the
asphalt content for the mxture.

3.2.1.2 Gradati on

Aggr egate gradations shall be deternined a mininmmof twice per lot from
nmechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444.
When asphalt content is determ ned by the nucl ear nethod, aggregate
gradation shall be determ ned fromhot bin sanples on batch plants, or from
the cold feed on drumm x plants. For batch plants, aggregates shall be
tested in accordance with ASTM C 136 using actual batch weights to
determ ne the conbi ned aggregate gradation of the m xture.

3.2.1.3 Tenper at ur es

Tenperatures shall be checked at |east four times per |ot, at necessary

| ocations, to determne the tenperature at the dryer, the asphalt cenent in
the storage tank, the asphalt mixture at the plant, and the asphalt m xture
at the job site.

3.2.1.4 Aggregate Misture

The noi sture content of aggregate used for production shall be determned a
m ni mum of once per lot in accordance with ASTM C 566.

3.2.1.5 Moi sture Content of M xture

The noisture content of the mxture shall be determi ned at |east once per
ot in accordance with ASTM D 1461 or an approved al ternate procedure.

3.2.1.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanples shall be taken at |east four tines per |ot and conpacted
into speci nens, using 50 bl ows per side with the Marshall hamrer. After
conpaction, the laboratory air voids of each specinmen shall be determ ned,
as well as the Marshall stability and flow.

3.2.2 Acceptability of Work

The pavenent will be accepted on the basis of tests nade by the the
Contractor or its suppliers, as specified herein. The Governnent may, at
its discretion, make check tests to validate the results of the
Contractor's testing.

3.2.2.1 Sanpl i ng Pavenents

Sanpl es of the finished pavenent, shall be obtained by the Contractor. The
| ocation of the sanples shall be as directed and the cores shall be at

| east 4 inches in dianeter. The sanples shall be tested by the Contractor
to determ ne conformance to density. Specimnmens shall be tested in
accordance with the requirenents of ASTM D 2726. Three sanples shall be
taken and tested for each 750 tons or |ess of bitum nous m xture placed
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each day. A minimm of one core shall be obtained fromthe |ongitudina
joint. The Contractor shall fill all cores holes with new material and
shal | neet the requirenents as described herein.

3.2.2.2 Laboratory Air Voids

Laboratory air voids will be calculated by determnmining the Marshall density
of each | aboratory conpacted specimen using ASTM D 2726 and determ ning the
theoretical maxi num density of every other subl ot sanple using ASTM D 2041.
Laboratory air void cal culations for each sublot will use the |atest
theoretical maxi mum density val ues obtained, either for that sublot or the
previous sublot. The nean absol ute deviation of the four |aboratory air
void contents (one fromeach sublot) fromthe JMF air void content will be
eval uated. The nmean absol ute deviation shall be less than 1.00. Al
| aboratory air void tests will be conpleted and reported within 24 hours
after conpletion of construction of each |ot.

3.2.2.3 I n-place Density

Density of the conpacted m xture of the bitum nous wearing course shall be
bet ween 97 and 100 percent (joint density 95 to 100 percent) of the maxi num
| aboratory conpacted density. The nmaxi num | aboratory conpacted speci nens
shal |l be determined fromthe sane mxture taken fromthe plant in
accordance with ASTM D 2041. Densities of the in-place conpacted m xture
may be determ ned by the nuclear nethod in accordance with ASTM D 2950 for
Contractor quality control purposes. In any event, the basis of acceptance
for density shall be determ ned fromthe specific gravity nethod.

3.2.2.4 Sur f ace Snoot hness

After the final rolling, but not later than 24 hours after placenent, the
surface of the pavenent in each entire lot shall be tested by the
Contractor in such a manner as to reveal all surface irregularities
exceeding the tolerances specified below. |If any pavenent areas are
ground, these areas shall be retested i mediately after grinding. Al
testing shall be perfornmed in the presence of the Contracting O ficer.
Detail ed notes of the results of the testing shall be kept and a copy
furnished to the Government inmredi ately after each day's testing. The
entire area of the pavenment shall be tested in both a |ongitudinal and a
transverse direction on parallel lines. The transverse |lines shall be 25
feet or less apart, as directed. The longitudinal lines shall be at the
centerline of each paving lane for lines |less than 20 feet and at the third
points for lanes 20 feet or greater. O her areas having obvi ous devi ations
shall also be tested. Longitudinal testing |lines shall be continuous
across all joints. \Were drawi ngs show required deviations froma pl ane
surface (crowns, drainage inlets, etc.), the surface shall be finished to
neet the approval of the Contracting Oficer. The straightedge shall be
held in contact with the surface and noved ahead one-half the |length of the
strai ghtedge for each successive neasurenent. The amount of surface
irregularity shall be determ ned by placing the freestandi ng (unl evel ed)
strai ght edge on the pavenent surface and allowing it to rest upon the two
hi ghest spots covered by its length, and neasuring the nmaxi mum gap between
the straightedge and the pavenent surface in the area between these two
hi gh points. The finished surfaces of the pavenents shall have no abrupt
change of 3/16 inch or nmore, and all pavenents shall be within the

tol erances specified in Tabl e 3 when checked with an approved 10 foot

st rai ght edge.
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Table 3. Straightedge Surface Shopot hness--Pavenents

Paverent Category Direction of Testing Tol erance, inches
Al l Longi t udi nal 3/ 16
paved areas Transver se 3/ 16

3.3 Bl TUM NOUS TACK AND PRI ME COAT

Except as otherw se specified herein, application of bitum nous tack and
prinme coat shall be in accordance with Section 407, PRI ME COAT, TACK COAT,
AND REJUVENATI NG AGENT" of the CDOT. Follow ng application of the

bi tum nous material and prior to the application of the pavement, the

bi t um nous coat shall be allowed to cure and to obtain evaporation of any
vol atil es or noisture.

3.3.1 Bi t um nous Tack Coat

Cont act surfaces of previously constructed pavement, curbs, manhol es, and
other structures shall be sprayed with a thin coat of bitum nous tack coat.

Rate of application shall be not |less than 0.05 gallon nor nore than 0.15
gal l on per square yard.

3.3.2 Bi t um nous Prine Coat

A prime coat will be required if it will be at |east seven days before a
the surfacing (Asphalt cenment hot m x concrete)layer is constructed on the
under | yi ng aggregate base course. The type of liquid asphalt and
application rate will be as specified herein. The Contractor shall protect
the underlying fromany damage (water, traffic, etc.) until the surfacing
is placed. |If the Contractor places the surfacing within seven days, the
choi ce of protection measures or actions to be taken is at the Contractor's
option. Damage to the underlying material caused by |ack of, or

i nadequate, protection shall be repaired (reconpacted or replaced) by

approved nethods at no additional cost to the Governnent. |If the
Contractor options to use the prine coat, it shall be applied as soon as
possi bl e after consolidation of the underlying material. Rate of

application shall be not less than 0.15 gallon nor nore than 0.40 gallon
per square yard. To obtain uniformapplication of the prine coat on the
surface treated at the junction of previous and subsequent applications,
bui |l di ng paper shall be spread on the surface for a sufficient distance
back fromthe ends of each application to start and stop the prine coat on
the paper. |Imediately after application, the building paper shall be
renoved and destroyed. Prinme coat shall be allowed to cure w thout being
di sturbed for a period of at |east 48 hours or |longer, as may be necessary
to attain penetration into the treated course.

3.4 PORTLAND CEMENT CONCRETE PAVEMENT
Except as otherw se specified herein, portland cenent concrete shall be
constructed in accordance with the requirenments specified in Section 412,
"PORTLAND CEMENT CONCRETE PAVEMENT", and Section 601, "STRUCTURAL CONCRETE"
of the CDOT. Tining and stationing of concrete is not required.

3.4.1 Spr eadi ng

Spreadi ng shall be by machi ne or hand nethod. Hand spreading will be
permtted only when approved for odd w dths or shapes of slabs, or for
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pl acenment of separate, isolated slabs during renmoval and repl acenent type
repair operations, or for lanes 50 feet or less in |l ength. Hand spreadi ng,
where permtted, shall be done with shovels; rakes shall not be used.
Where the concrete is delivered to the formin truck m xers, suitable
chutes may be used, provided wi ndrows cover essentially the entire area
within the form |In no case shall dunping of concrete in piles be
permtted.

3.4.2 Pl aci ng Rei nforcing Stee

Rei nforcenent shall be positioned on suitable chairs securely fastened to
the subgrade prior to concrete placenent, or nay be placed on an initial

| ayer of consolidated concrete, with the subsequent |ayer placed within 30
m nutes of the first layer placenent.

3.4.3 Joints

Transverse and | ongitudi nal contraction joints shall be of the weakened

pl ane type and shall be forned by sawing. Joints shall be sealed with

hot - appl i ed or col d-applied sealant inmrediately follow ng curing of the
concrete or as soon thereafter as weather conditions permt. Before
seal i ng operations comence, a copy of the Manufacturer's Recommendati ons
pertaining to the storage, heating and application of the sealant shall be
submitted to the Contracting O ficer.

3.4. 4 Contractor Quality Control

The Contractor shall performthe inspection and tests described bel ow at
the placenment and, based upon the results of these inspections and tests,
shal |l take the action required and subnit reports as specified. Wen, in
the opinion of the Contracting O ficer, the paving operation is out of
control, concrete placement shall cease. The Contractor shall furnish al
materials, |abor, and facilities required for nolding, curing, testing, and
protecting test specinens at the site and in the | aboratory.

3.4.4.1 Air Content Testing

Air content tests shall be nmade when test specinens are fabricated. In
addition, at least two other tests for air content shall be nade on
random y sel ected batches of each separate concrete m xture produced during
each 8-hour period of paving. Al air content neasurenents shall be
determined in accordance with ASTM C 231. Whenever air content reaches

specified limts, an inmediate confirmatory test shall be nade. |f the
second test also shows air content at or exceeding specified limts, an
adjustrrent shall imrediately be made in the anmount of air-entraining

adm xture batched to bring air content within specified limts. |If the

next adjusted batch of concrete is not within specified linmts, concrete
pl acement shall be halted until concrete air content is within specified
[imts.

3.4.4.2 Sl unmp Testing

Slunp tests shall be nade when test specinens are fabricated. Additiona
tests shall be nmade when excessive variation in workability is reported by
the placing foreman or Governnent inspector. Al slunp tests shall be made
in accordance with ASTM C 143/ C 143M  Wenever sl unp approaches the
maxi mum |l imt, an adjustnment shall imrediately be nmade in the batch nasses
of water and fine aggregate. Wen a slunp result exceeds the specification
[imt, no further concrete shall be delivered to the paving site unti
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adj ustments have been made and slunp is again within the Iimt.
3.4.4.3 Tenperat ure

The tenperature of the concrete shall be nmeasured when strength speci nens
are fabricated.

3.4.4.4 Concrete Strength Testing

Four (4) cylinders fromthe sane batch shall be fabricated, cured and
tested for conpressive strength, testing two cylinders at 7-day and two
cylinders at 28-day age. A strength test shall be the average of the
strengths of two cylinders nade fromthe sane sanple of concrete and tested
at 28 days. A mininmum of one set of four (4) cylinders shall be
fabricated, cured and tested for each shift of concrete placement nor |ess
than once for each 250 cubic yards of concrete or fraction thereof. Al
test cylinders shall be 6 by 12 inch cylinders and shall be fabricated in
accordance with ASTM C 192/ C 192M wusing only steel nolds, cured in
accordance with ASTM C 31/C 31M and tested in accordance with ASTM C 39/C
39M Control charts for strength, show ng the 7-day and 28-day CQC
conmpressi ve strengths, and the 28-day required conpressive strength, shal
be mai ntained and submtted with weekly CQC Reports.

3.4.5 Acceptability of Work

The paverent will be accepted on the basis of tests made by the Contractor
or its suppliers, as specified herein. The Governnent may, at its

di scretion, neke check tests to validate the results of the Contractor's
testing.

3.4.5.1 Strength Requirements

A strength test shall be the average of the strengths of two cylinders nade
fromthe sane sanple of concrete and tested at 28 days. The strength of
the concrete will be considered satisfactory so |long as the runni ng average
of all sets of three consecutive test results equals or exceeds the
specified 28-day field conpressive strength and no individual test result
falls below the specified strength by nore than 500 psi. The Contractor
shall furnish all materials, labor, and facilities required for nolding,
curing, testing, and protecting test specinens at the site and in the

| aboratory.

3.4.5.2 Sur face Snpot hness Requi rements

The surface of the pavement shall be tested with a 3 m (10 foot)
straightedge to identify all surface irregularities exceeding the

tol erances specified above. The entire area of the pavenent shall be
tested in both a |longitudinal and a transverse direction on parallel lines
approximately 15 feet apart. The strai ghtedge shall be held in contact
with the surface and noved ahead one-half the length of the straightedge
for each successive nmeasurenent. The amount of surface irregularity shal
be determ ned by placing the strai ghtedge on the pavenent surface and
allowing it to rest upon the two highest spots covered by its | ength and
neasuri ng the maxi mum gap between the strai ghtedge and t he pavenent
surface, in the area between these two high points. The finished surfaces
of the pavenents shall have no abrupt change of 1/8 inch or nore. Al
pavenents shall have a surface snmoothness tolerance within 1/4 inch in the
transverse and |longitudinal direction, except that roads and streets shal
have tol erance of 3/16 inchin the longitudinal direction. |In areas not
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neeting the specified limts for surface snoothness, high areas shall be
reduced to attain the required snoot hness, except as depth is limted

bel ow. Hi gh areas shall be reduced by grinding the hardened concrete with
a surface grinding machine after the concrete is 14 days or nore old. The
depth of grinding shall not exceed 1/4 inch. Al pavenent areas requiring
surface snpot hness corrections in excess of the specified linmts, shall be
renmoved and replaced. All areas in which grinding has been performed wll
be subject to the thickness tol erances specified in paragraph Thi ckness.
Any grinding perforned on individual slabs with excessive deficiencies
shal |l be perfornmed at the Contractor's own decision without entitlenent to
addi tional conpensation if eventual renoval of the slab is required.

3.4.5.3 Edge Sl unp Testing and Conformance

When slip-formpaving is used, not nmore than 15 percent of the total free
edge of any 10 inch or thicker slab of the slipformed portion of the
pavenent, shall have an edge slunp exceeding 1/4 inch and no sl ab shal

have an edge slunp exceeding 3/8 inch. Edge slunp shall be determ ned as
above for surface snoothness, at each free edge of each slipforned paving

| ane constructed. Measurenents shall be made at 5 to 15 foot spacings, and
as directed. When edge slunmp exceeding the limts specified above is
encountered on either side of the paving | ane, additional straightedge
neasurenents shall be nmade, if required, to define the linear limts of the
excessive slunmp. The concrete for the entire width of the paving | ane
within these limts of excessive edge slunp shall be renoved and repl aced.
Addi ng concrete or paste to the edge or otherw se manipulating the plastic
concrete after the sliding formhas passed, or patching the hardened
concrete, shall not be used as a nmethod for correcting excessive edge sl unp.

3.4.5.4 Thi ckness Det erm nati on

The t hi ckness of the pavenent shall be determ ned by the Government on the
basis of neasurenments made on 4 inch diameter cores which shall be drilled
by the Contractor, within 7 days after placenent of the concrete. Cores
shall be drilled at the points directed by the Contracting Oficer and
there shall be at |east one core taken from each separate pavenent areas of
4000 sq yd or less. The Contractor shall fill the core holes with an
approved non-shrink high strength grout. For pavenents |ess than 8 inches
in thickness, when any core shows a deficiency in thickness greater than
1/4 inch, the pavenent area represented by the core shall be renpved and
repl aced by the Contractor at no cost to the Government. For pavenents
greater than 8 inches in thickness, when any core shows a deficiency in
thi ckness greater than 1/2 inch, the pavenent area represented by the core
shal | be renoved and repl aced by the Contractor at no cost to the

Gover nment .

3.5 AGGREGATE COURSES

Aggregat e base course, rigid pavenent base course, and aggregate surface
course shall conformto, and be constructed in accordance with, the
requirenents specified in Section 304, "AGGREGATE BASE COURSE" and Section
703. 03, "AGCGREGATE FOR BASES" of the CDOT, except as nodified herein. The
aggregate base course, rigid pavenent base course, and aggregate surface
course shall be conpacted to 100 percent of |aboratory maxi mum density.

3.5.1 Acceptability of Work
The aggregate base course, rigid pavenent base course, and aggregate

surface course will be accepted on the basis of tests nmade by the
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Contractor as specified herein. The Governnent may, at its discretion,
make check tests to validate the results of the Contractor's testing.

3.5.1.1 I n-Pl ace Tests

One of each of the following tests shall be perfornmed on sanples taken from
the placed and conpacted aggregate course. Sanples shall be taken and
tested at the rates indicated for each | ayer of material placed.

a. Density tests shall be performed on every lift of material placed
and at a frequency of one set of tests for every 250 square yards, or
portion thereof, of conpleted area.

b. Sieve Analysis including No. 635 size material shall be performed
on every lift of material placed and at a frequency of one test for every
1000 square neters, or portion thereof, of conpleted area for every 500 tons,
or portion thereof, of material placed.

c. LiquidIlimt and plasticity index tests shall be performed at the
same frequency as the sieve anal ysis.

3.5.1.2 Thi ckness

The total conpacted thickness of the aggregate course shall be within 1/2
inch of the thickness indicated. Were the measured thickness is nore than
1/2 inch deficient, such areas shall be corrected by scarifying, adding new
materi al of proper gradation, reblading, and reconpacting as directed.
Where the measured thickness is nore than 1/2 inch thicker than indicated,
the course shall be considered as confornmng to the specified thickness
requi rements. Average job thickness shall be the average of all thickness
neasurenents taken for the job, but shall be within 1/4 inch of the

thi ckness indicated. The total thickness of the aggregate course shall be
nmeasured at intervals in such a manner as to ensure one neasurenent for
each 500 square yards of aggregate course. Measurenents shall be made in 3
inch dianeter test hol es penetrating the aggregate course.

3.5.1.3 Snpot hness

The surface of the top |layer shall show no deviations in excess of 3/8 inch
when tested with a 10 foot straightedge applied parallel with and at right
angles to the centerline of the area to be paved. Measurenents shall be
taken in successive positions parallel to the centerline of the area to be
paved. Measurenents shall also be taken perpendicular to the centerline at
50 foot intervals. Deviations exceeding this amunt shall be corrected by
renoving material and replacing with new material, or by reworking existing
material and conpacting it to neet these specifications.

-- End of Section --
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