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The SOLICITATION is amended as follows:
1. SPECIFICATIONS:

a. Revised Pages: The following pages are deleted and replaced with revised pages of the same
numbers. Copies are attached.

Page 1 of 139
Page 3 of 139
Page 4 of 139
Page 42 of 139
Page 57 of 139
Page 138 of 139
Page 139 of 139

b. Revised Sections: The following sections are deleted and replaced with revised sections of the
same numbers. Copies of the revised sections are attached.

01451
02300
02620
02722

02749
02753

c. Narrative Changes: The following changes are made narratively to the Specifications as
indicated.

Section 02220, paragraph titled “References”, the date on reference EM 385-1-1 Safety and
Health Requirements Manual is changed to “2003".

2. DRAWINGS:
a. Narrative Changes: The following changes are made narratively to the drawings.
Volume 1: On Sheet V1_CG201, Note 5, the reference “CG102” is changed to “CS501".

Volumes 1, 2 and 3: Sheet T-102: The scale of 1” = 1000’ is replaced with the scale of
1" =3280'.

b. Revised Sheets: The following sheets are deleted and replaced with revised sheets of the
same numbers. Copies are attached.

Volume 1: SEO002

2-- Amdt. 0001



ised St Continued):

Volume 2: T-103
CS301A
CS313
CG405
B_SE503
SE002
C_SE101
C_SE102
C_SE401
C_SE501
C_SE502
C_SE601
Z SE101
ES101
ES107
ES501

Volume 3: T-103
CP101
CP102
CP104
CG101
CG102
CG103
CG104
CG105
CJ000
CJ101
CJ102
CG103
CJ104
CJ105
CD101
CK101
CR102
CT101
CT102
CT103
CT104
CT105
CT106
CT107

c. New Sheets: The following are new drawings and are added to the solicitation.

Volume 2: Sheet CS301A SITE PLAN — AREA 1 BUILDING GRANULAR FILL LIMITS
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New Sheets (Continued):

Volume 3:  Sheet CL101 SPOT ELEVATIONS — AREA 1 - OPTION 2 & 3
Sheet CL102 SPOT ELEVATIONS — AREA 2 - OPTION 2 & 3
Sheet CL103 SPOT ELEVATIONS — AREA 3 - OPTION 2 & 3
Sheet CL104 SPOT ELEVATIONS — AREA 4 - OPTION 2 & 3
Sheet CL105 SPOT ELEVATIONS — AREA5 - OPTION 2 & 3

4. For convenience, on the revised specification pages, essential changes have been emphasized by
underlining or indication of text deleted. However, all portions of the revised specification pages shall apply
whether or not changes have been indicated.

5. Bidders are required to acknowledge receipt of this amendment on the Bidding Form, in the space
provided, or by separate letter or telegram prior to opening of bids. Failure to acknowledge all amendments
may cause rejection of the bid.

6. Bids will be received until 2:00 p.m., local time, 31 August 2004 , in Room 748 Federal Building, 601 E.
12" Street, Kansas City, Missouri 64106-2896, and at that time will be publicly opened.

2-- Amdt. 0001
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1. SOLICITATION NO. |2. TYPE OF SOLICITATION 3. DATE ISSUED PAGE OF PAGES
SOLICITATION, OFFER,
AND AWARD SEALED BID (IFB)
(Construction, Alteration, or Repair) W912DQ-04-B-0011 I:INEGOT'ATED (RFP) 7/29/2004 1 139
IMPORTANT - The "offer" section on the reverse must be fully completed by offeror.
4. 5. REQUISITION/PURCHASE REQUEST NO. 6. PROJECT NO.
W58XUW-2311-0552
7. ISSUED BY CODE 8. ADDRESS OFFER TO
U.S. Army Engineer District, Kansas City See ltem 7
760 Federal Building, 601 E. 12th Street
Kansas City, Missouri 64106-2896 Bid Opening Room: 748
Tel: (816) 983-3845
Fax: (816) 426-5169
9. FOR INFORMATION A. NAME B. TELEPHONE NO.  (Include area code)
CALL: Perry D. Marks 816-983-3850 Ext. (NO COLLECT CAEL
SOLICITATION
NOTE: In sealed bid solicitation "offer" and "offeror" mean "bid" and "Bidder".
10. THE GOVERNMENT REQUIRES PERFORMANCE OF THE WORK DESCRIBED IN THESE DOCUMENTS (Title, identifying no., date):

Combined Arms Collective Training Facility (CACTF), Phase I, Fort Riley, Kansas
PN 59376
Fort Riley, Kansas

The work includes, but is not limited to, the following: Phase 2 construction of urban operations combined arms
collective training facilities (MOUT), including two-story office, townhouses, school, farmhouse, and a shanty
town on the east side of the Phase | CACTF site at Sector 36/34. At other range sites construct urban assault
course (UAC), Live Fire Exercise Shoot House, Live Fire Breach Facility including ammo breakdown buildings,
range control tower, after action review building, bleacher facilities, dual-sex field latrines, range instructional
building, and range operations/storage building. Construct airfield support buildings, aircraft turnarounds and
parking apron for a 4600 ft. assault airfield landing zone west of Highway 77. Site work includes site grading,
construction of tank trails and concrete turning pads, roadways, concrete and gravel parking lots, demolition,
landscaping, seeding, storm drainage, walkways, tunnels, extending utilities for water, electric and communications,
site lighting, tree removal and tank trail removal. Targets and cameras will be installed by separate contract
using OPA funding.

11. The Contractor shall begin performance within 10 calendar days and complete it within 720 calendar days after receiving
I:laward notice to proceed. This performance period is mandatory, Dnegotiable. (See Section 00800, FFAR 52.211-10)
12A. THE CONTRACTOR MUST FURNISH ANY REQUIRED PERFORMANCE AND PAYMENT BONDS? 12B. CALENDAR DAYS

(If "YES", indicate within how many calendar days after award in Item 12B.)

[X]ves  [no o

13. ADDITIONAL SOLICITATION REQUIREMENTS:

A. Sealed offers in original and  two copies to perform the work required are due at the place specified in Item 8 by 2:00 p.m.
local time 8/31/2004 (date). If this is a sealed bid solicitation, offers will be publicly opened at that time. Sealed envelolpes
containing offers shall be marked to show the offeror's name and address, the solicitation number, and the date and time offers are due.

B.  An offer guarantee [xJis.  [is not required. NOT TOEXCEED ~ 20%  OF TOTAL BID AMOUNT

C. All offers are subject to the (1) work requirements, and (2) other provisions and clauses incorporated in the solicitation in full text or by
reference.

D.  Offers providing less than 90 calendar days for Government acceptance after the date offers are due will not be considered and

will be rejected.

NSN 7540-01-155-3212 1442 102 STANDARD FORM 1442  (REV. 4-85)
Prescribed by GSA
FAR (48 CFR) 53.236-1(d)

10of 139
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BID SCHEDULE

BASE BID SCHEDULE
(All Line Items must be priced)
CLIN Description Unit of Issue Amount

0001 COMBINED ARMSCOLLECTIVE TRAINING FACILITY

The work includes all work to construct Two-Story Office, Townhouses, School and

Farmhouse including all site work, utilities, roads, demolition and all work includedin ~ Lump

the plans and specifications unless specifically identified as options (see option Sum  $
schedule below).

0002 URBAN ASSAULT COURSE, OFFENSIVE DEFENSIVE BUILDING
AND LIVE FIRE SHOOT HOUSE
The work includes all work to construct Urban Assault Course, Urban Offensive
Defensive Building and Live Fire Shoot house including all site work, utilities, roads,
demolition and all work included in the plans and specifications unless specifically Lump
identified as options (see option schedule below). Sum $

0003 BREACH FACILITY

The work includes all work to construct Breach Facility including all site work,

utilities, roads, demolition and all work included in the plans and specificationsunless ~ Lump
specifically identified as options (see option schedule below). Sum  $

0004 AIRFIELD BUILDINGS

The work includes al work to construct Airfield Tower, Airfield Terminal, Latrine and
Warehouse including all site work, utilities, roads, demolition and all work included in

the plans and specifications unless specifically identified as options (see option Lump
schedule below). Sum  $

TOTAL BASE BID SCHEDULE (CLINS0001 THROUGH 0004) $
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OPTION BID SCHEDULE
(All Line Items must be priced)
CLIN Description Unit of Issue Amount
0005 OPTION 1- GRADING LANDING ZONE, LANDING ZONE END
TURNAROUNDS AND APRON

The work includes all work included in the plans and specifications to grade landing
zone, landing zone end turnarounds, apron and the area surrounding the landing zone

up to top of finish grade including demolition of existing tank trail that crosses the Lump

landing zone and placement of aturn around at the eastern portion of the demolished Sum  $

road.

0006 OPTION 2-BITUMINOUSPAVING FOR LANDING ZONE AND Lump
CONCRETE TURNAROUNDS (Note: If Option 2 is awarded, Option 3 Sum $
will not be awarded)

0007 OPTION 3- CONCRETE PAVING FOR LANDING ZONE AND Lump
CONCRETE TURNAROUNDS (Note: If Option 3 is awarded, Option 2 Sum $
will not be awarded)

0008 OPTION 4 - SCARIFY, RECOMPACT SUB-GRADE AND PAVE Lump
APRON Sum $

0009 OPTION5-SHANTY TOWN

The work includes all work to construct Shanty Town including offices, shanty Lump

residences, shanty duplexes and all site work, utilities, roads and demolition and all Sum $

work included in the plans and specifications.

TOTAL OPTION BID SCHEDULE (CLINS 0005 THROUGH 0009) $

TOTAL BID SCHEDULE (CLINS0001 THROUGH 0009) $

NWK-00010-001 FIELD OFFICE OVERHEAD (JUL 2002)

NOTICE TO BIDDERS: For your bid to be responsive, you must declare below the single accounting practice that
you apply to contracts to calculate field office overhead for al change orders, modifications and requests for
equitable adjustment. Pursuant to Federal Acquisition Regulations (FAR) Parts 31.105(d)(3) and 31.203(d)(1), an
accounting practice that varies from modification to modification is not allowable. Select one of the following:

1. TIME DISTRIBUTION BASE FOR A PER DIEM RATE. If you use this practice, see Special Clause
“Field Office Overhead Per Diem Rate”

2. DIRECT COST DISTRUBITION BASE FOR A PERCENTAGE MARKUP. If you use this practice,
see Specia Clause “Field Office Overhead Percentage Markup

3. OTHER ACCOUNTING PRACTICE THAT ISALLOWABLE UNDER THE FAR AND THAT USES
A SINGLE DISTRIBUTION BASE. If you choose 3, you must describe the accounting practice in
sufficient detail below to allow the contracting officer to determine what accounting practiceis being
utilized by your company and that it complies with the FAR.

Failure to fully comply with the above requirement or, if aternative 3 is declared and your description does not
clearly state or describe a consistent accounting practice using a single distribution base, will be cause for your bid
to be rejected as non-responsive.
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Section 00700 - Contract Clauses

SECTION 00700 INDEX

52.202-1 DEFINITIONS (MAY 2001) --ALTERNATE | (MAR 2001)

52.203-3 GRATUITIES (APR 1984)

52.203-5 COVENANT AGAINST CONTINGENT FEES (APR 1984)

52.203-7 ANTI-KICKBACK PROCEDURES. (JUL 1995)

52.203-8 CANCELLATION, RESCISSION, AND RECOVERY OF FUNDS FOR ILLEGAL OR
IMPROPER ACTIVITY (JAN 1997)

52.203-10 PRICE OR FEE ADJUSTMENT FOR ILLEGAL OR IMPROPER ACTIVITY (JAN 1997)

52.203-12 LIMITATION ON PAYMENTS TO INFLUENCE CERTAIN FEDERAL TRANSACTIONS
(JUN 2003)

52.204-4 PRINTED OR COPIED DOUBLE-SIDED ON RECY CLED PAPER (AUG 2000)

52.209-6 PROTECTING THE GOVERNMENT'S INTEREST WHEN SUBCONTRACTING WITH
CONTRACTORS DEBARRED, SUSPENDED, OR PROPOSED FOR DEBARMENT (JUL 1995)

52.214-26 AUDIT AND RECORDS--SEALED BIDDING. (OCT 1997)

52.214-27 PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA - MODIFICATIONS -
SEALED BIDDING. (OCT 1997)

52.214-28 SUBCONTRACTOR COST OR PRICING DATA - MODIFICATIONS - SEALED BIDDING.
(OCT 1997)

52.217-7 OPTION FOR INCREASED QUANTITY (MAR 1989)

52.219-8 UTILIZATION OF SMALL BUSINESS CONCERNS (MAY 2004)

52.219-9 SMALL BUSINESS SUBCONTRACTING PLAN (JAN 2002)--ALTERNATE | (OCT 2001).

52.210-14 LIMITATIONS ON SUBCONTRACTING (DEC 1996)

52.210-16 LIQUIDATED DAMAGES-SUBCONTRACTING PLAN (JAN 1999)

52.222-3 CONVICT LABOR (JUN 2003)

52.222-4 CONTRACT WORK HOURS AND SAFETY STANDARDSACT - OVERTIME
COMPENSATION. (SEP 2000)

52.222-6 DAVIS-BACON ACT (FEB 1995)

52.222-7 WITHHOLDING OF FUNDS (FEB 1988)

52.222-8 PAYROLLS AND BASIC RECORDS (FEB 1988)

52.222-9 APPRENTICES AND TRAINEES (FEB 1988)

52.222-11 SUBCONTRACTS (LABOR STANDARDS (FEB 1988)

52.222-12 CONTRACT TERMINATION--DEBARMENT (FEB 1988)

52.222-13 COMPLIANCE WITH DAVIS-BACON AND RELATED ACT REGULATIONS (FEB 1988)

52.222-14 DISPUTES CONCERNING LABOR STANDARDS (FEB 1988)

52.222-15 CERTIFICATION OF ELIGIBILITY (FEB 1988)

52.222-21 PROHIBITION OF SEGREGATED FACILITIES (FEB 1999)

52.222-26 EQUAL OPPORTUNITY (APR 2002)

52.222-27 AFFIRMATIVE ACTION COMPLIANCE REQUIREMENTS FOR CONSTRUCTION
(FEB 1999)

52.222-37 EMPLOYMENT REPORTS ON SPECIAL DISABLED VETERANS, VETERANS OF THE
VIETNAM ERA, AND OTHER ELIGIBLE VETERANS (DEC 2001)

52.223-14 TOXIC CHEMICAL RELEASE REPORTING (AUG 2003)

52.225-11 BUY AMERICAN ACT--CONSTRUCTION MATERIALS UNDER TRADE AGREEMENTS
(JAN 2004)

52.227-1 AUTHORIZATION AND CONSENT (JUL 1995)

52.227-2 NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT INFRINGEMENT
(AUG 1996)

52.227-4 PATENT INDEMNITY--CONSTRUCTION CONTRACTS (APR 1984)

52.228-1 BID GUARANTEE (SEP 1996)

52.228-5 INSURANCE--WORK ON A GOVERNMENT INSTALLATION (JAN 1997)

52.228-11 PLEDGES OF ASSETS (FEB 1992)
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(b) Before awarding any subcontract expected to exceed the threshold for submission of cost or pricing data at FAR 15.403-
4(a)(1), on the date of agreement on price or the date of award, whichever is later; or before pricing any subcontract modifications
involving aggregate increases and/or decreasesin costs, plus applicable profits, expected to exceed the threshold for submission
of cost or pricing data at FAR 15.403-4(a)(1), the Contractor shall require the subcontractor to submit cost or pricing data
(actually or by specific identification in writing), unless an exception under FAR 15.403-1(b) applies.

(1) Based on adequate price competition;

(2) Based on established catalog or market prices of commercial items sold in substantial quantities to the general public; or

(3) Set by law or regulation.

(c) The Contractor shall require the subcontractor to certify in substantially the form prescribed in subsection 15.406-2 of the
Federal Acquisition Regulation that, to the best of its knowledge and belief, the data submitted under paragraph (b) above were
accurate, complete, and current as of the date of agreement on the negotiated price of the subcontract or subcontract modification.

(d) The Contractor shall insert the substance of this clause, including this paragraph (d), in each subcontract that, when entered
into, exceeds the threshold for submission of cost or pricing data at FAR 15.403-4(a)(1).

(End of clause)

52.217-7 OPTION FOR INCREASED QUANTITY--SEPARATELY PRICED LINE ITEM (MAR 1989)

The Government may require the delivery of the numbered line items 0005- 0009, identified in the Bid Schedule as option items
1-5, in the quantity and at the price stated in the Bid Schedule. The Contracting Officer may exercise the option by written
maodification to the Contractor within 120 calendar days from the

date specified in the solicitation for receipt of bids. Delivery of added items shall continue at the same rate that like items are
called for under the contract, unless the parties otherwise agree.

(End of clause)

52.219-8  UTILIZATION OF SMALL BUSINESS CONCERNS (MAY 2004)

(a) It isthe policy of the United States that small business concerns, veteran-owned small business concerns, service-disabled
veteran-owned small business concerns, HUBZone small business concerns, small disadvantaged business concerns, and women-
owned small business concerns shall have the maximum practicable opportunity to participate in performing contracts let by any
Federal agency, including contracts and subcontracts for subsystems, assemblies, components, and related services for major
systems. It is further the policy of the United States that its prime contractors establish procedures to ensure the timely payment of
amounts due pursuant to the terms of their subcontracts with small business concerns, veteran-owned small business concerns,
service-disabled veteran-owned small business concerns, HUBZone small business concerns, small disadvantaged business
concerns, and women-owned small business concerns.

(b) The Contractor hereby agrees to carry out this policy in the awarding of subcontracts to the fullest extent consistent with
efficient contract performance. The Contractor further agrees to cooperate in any studies or surveys as may be conducted by the
United States Small Business Administration or the awarding agency of the United States as may be necessary to determine the
extent of the Contractor's compliance with this clause.

Definitions. As used in this contract--

HUBZone small business concern means a small business concern that appears on the List of Qualified HUBZone
Small Business Concerns maintained by the Small Business Administration.

Service-disabled veteran-owned small business concern--

(1) Means asmall business concern--
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CLAUSES INCORPORATED BY FULL TEXT
52.211-10 COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984)
(a) The Contractor shall be required to (1) commence work under this contract within TEN (10) calendar days after
the date the Contractor receives the notice to proceed, (2) prosecute the work diligently, and (3) complete the entire
work ready for use not later than FIVE HUNDRED FORTY (540) CALENDAR DAY S &fter the date the

contractor receives the notice to proceed. The time stated for completion shall include final cleanup of the premises.

(b) COMPLETION TIME FOR OPTION 1 -- GRADING LANDING ZONE, LANDING ZONE END
TURNAROUNDS AND APRON.

(1) If Option 1 is awarded at the same time the Base Schedule line items are awarded, the Contractor shall
commence work on this option within ten (10) calendar days after the date the Contractor receives Notice to
Proceed, prosecute the work diligently, and concurrently with other Base Line Items, and complete the entire work
included in thisitem ready for use within two hundred thirty (230) calendar days after the date the Contractor
receives the notice to proceed.

(2) If Option 1 is awarded by modification after the time of the contract award, the Contractor shall commence work
on this option within ten (10) calendar days after the date the Contracator receives the contract modification
awarding the option, prosecute the work diligently, and complete the entire work included in this item ready for use
within two hundred thirty (230) calendar days after the date the Contracator receives the contract modification
awarding the option.

(3) The time stated for completion shall include final clean-up of the premises, seeding an/or sodding.

(c) EXCEPTION TO COMPLETION TIME: In the event the Contracting Officer determines that seeding or
sodding is not feasible during the completion time(s) stated above, the Contractor shall accomplish such seeding or
sodding in the first planting period following the contract completion time. See specification section 02921 for
seeding and sodding requirements. The contract planting season for seeding and sodding is April 15 - July 30.

(End of clause)
52.211-12 LIQUIDATED DAMAGES--CONSTRUCTION (SEP 2000)

(a) If the Contractor failsto complete the work within the time specified in the contract, the Contractor shall pay
liquidated damages to the Government in the amount of ONE THOUSAND NINE HUNDRED DOLLARS AND
NO CENTS ($1,900.00) for each calendar day of delay until the work is completed or accepted.

(b) If Option 1 isawarded, and the Contractor failsto complete the work on this option within thetime
specified in the contract, the Contractor shall pay liquidated damages to the Gover nment in the amount of
ONE THOUSAND NINE HUNDRED DOLLARSAND NO CENTS ($1,900.00) for each calendar day of
delay until thework on Option 1iscompleted or accepted. Theliquidated damagesfor Option 1 ar e separ ate
from, and independent of, the liquidated damages for all other work under this contract.

(c) If the Government terminates the Contractor's right to proceed, liquidated damages will continue to accrue until
the work is completed. These liquidated damages are in addition to excess costs of repurchase under the
Termination clause.

(End of clause)

52.236-1 PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984)

The Contractor shall perform on the site, and with its own organization, work equivalent to at least THIRTY



W912DQ-04-B-0011

Page 139 of 139

PERCENT (30%) of the total amount of work to be performed under the contract. This percentage may be reduced
by a supplemental agreement to this contract if, during performing the work, the Contractor requests a reduction and

the Contracting Officer determines that the reduction would be to the advantage of the Government.

(End of clause)

252.236-7001 CONTRACT DRAWINGS, MAPS, AND SPECIFICATIONS (AUG 2000)

(a) The Government will provide to the Contractor, without charge, one set of contract drawings and specifications,
except publications incorporated into the technical provisions by reference, in electronic or paper media as chosen
by the Contracting Officer.

(b) The Contractor shall--

(1) Check all drawings furnished immediately upon receipt;

(2) Compare all drawings and verify the figures before laying out the work;

(3) Promptly notify the Contracting Officer of any discrepancies,

(4) Be responsible for any errors that might have been avoided by complying with this paragraph (b); and

(5) Reproduce and print contract drawings and specifications as needed.

() In general--

(1) Large-scale drawings shall govern small-scale drawings; and

(2) The Contractor shall follow figures marked on drawingsin preference to scale measurements.

(d) Omissions from the drawings or specifications or the misdescription of details of work that are manifestly
necessary to carry out the intent of the drawings and specifications, or that are customarily performed, shall not
relieve the Contractor from performing such omitted or misdescribed details of the work. The Contractor shall

perform such details asif fully and correctly set forth and described in the drawings and specifications.

(e) The work shall conform to the specifications and the contract drawings identified on the following index of
drawings listed in the CD-ROM version of the solicitation, plus any changesthereto made by amendment.

(End of clause)
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SECTI ON 01451A

CONTRACTOR QUALI TY CONTROL
07/01

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 designation
only.

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

ASTM D 3740 (2001) M ni mum Requi renents for Agencies Engaged
in the Testing and/or Inspection of Soil and
Rock as Used i n Engineering Design and
Construction

ASTM E 329 (2000b) Agenci es Engaged in the Testing and/or
I nspection of Materials Used in Construction

1.2 PAYMENT

Separate paynment will not be nade for providing and nmaintaining an effective
Quality Control program and all costs associated therewith shall be included in
the applicable unit prices or |unp-sumprices contained in the Bidding Schedul e.

PART 2  PRODUCTS (Not Appl i cabl e)
PART 3  EXECUTI ON
3.1 GENERAL REQUI REMENTS

The Contractor is responsible for quality control and shall establish and

mai ntain an effective quality control systemin conpliance with the Contract
Clause titled "lInspection of Construction.” The quality control system shal
consi st of plans, procedures, and organi zation necessary to produce an end
product which conplies with the contract requirenents. The system shall cover
all construction operations, both onsite and offsite, and shall be keyed to the
proposed construction sequence.

3.2 QUALI TY CONTROL PLAN

The Contractor shall furnish for review by the Governnent, not later than 20 days
after receipt of notice to proceed, the Contractor Quality Control (CQC) Plan
proposed to inplenent the requirenents of the Contract O ause titled "Inspection
of Construction.” The plan shall identify personnel, procedures, control
instructions, tests, records, and forns to be used. The Governnment w || consider
an interimplan for the first 30 days of operation. Construction will be
permitted to begin only after acceptance of the CQC Plan or acceptance of an
interimplan applicable to the particular feature of work to be started. Wrk
outside of the features of work included in an accepted interimplan will not be
permitted to begin until acceptance of a CQC Plan or another interimplan
containing the additional features of work to be started.

3.2.1 Content of the CQC Pl an
The CQC Plan shall include, as a minimum the following to cover all construction

operations, both onsite and offsite, including work by subcontractors,
fabricators, suppliers, and purchasing agents:

01451A-1
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A description of the quality control organization, including a chart
showi ng lines of authority and acknow edgnent that the CQC staff shal

i npl emrent the three phase control systemfor all aspects of the work
specified. The staff shall include a CQC System Manager who shal

report to the Project Manager or soneone higher in the Contractor's
organi zation. Project Manager in this context shall nean the individua
with responsibility for the overall managenent of the project including
quality and production. |If the Project Manager and Project
Superintendent is the sane person, the CQC System Manager shall report
to soneone higher in the Contractor's organi zati on than the Project
Manager

The nanme, qualifications (in resume format), duties, responsibilities,
and authorities of each person assigned a CQC function.

A copy of the letter to the CQC System Manager signed by an authori zed

of ficial of the firmwhich describes the responsibilities and del egates
sufficient authorities to adequately performthe functions of the CQC
System Manager, including authority to stop work which is not in
conpliance with the contract. The CQC System Manager shall issue letters
of direction to all other various quality control representatives
outlining duties, authorities, and responsibilities. Copies of these
letters shall also be furnished to the Governnent.

Procedures for scheduling, review ng, certifying, and managi ng
submi ttals, including those of subcontractors, offsite fabricators,
suppliers, and purchasing agents. These procedures shall be in
accordance with Section 01330 SUBM TTAL PROCEDURES

Control, verification, and acceptance testing procedures for each
specific test to include the test nane, specification paragraph requiring
test, feature of work to be tested, test frequency, and person
responsi ble for each test. Laboratory facilities shall be approved by
the Corps of Engineers Material Testing Center. The Contractor shal
incorporate all tests required by the contract (including systens
conmi ssi oni ng and operating tests) to derive the above list of testing

i nformati on which shall be presented in matrix formas part of the CQC
Plan. This matrix shall be suitable for use by the Contractor and the
CGovernnent as a checklist to control testing to be done on the contract.
Coordi nate any additional test subm ssion or plan requirenents for
mechani cal and el ectrical systens with the appropriate specialized
specification section if applicable

Procedures for tracking preparatory, initial, and followup contro
phases and control, verification, and acceptance tests including
docunentation. Provide matrix of preparatory and initial inspections
i ncluding the specification reference paragraph, the nane of the

Defi nabl e Feature of Wrk, and spaces for date perforned, results, and
names of attendees.

Procedures for tracking construction deficiencies fromidentification
t hrough acceptabl e corrective action. These procedures shall establish
verification that identified deficiencies have been corrected.

Reporting procedures, including proposed reporting fornmats.

A list of the definable features of work. A definable feature of work is
a task which is separate and distinct fromother tasks, has separate
control requirenments, and may be identified by different trades or
disciplines, or it may be work by the sane trade in a different
environment. Al though each section of the specifications nay generally
be considered as a definable feature of work, there are frequently nore
than one definable features under a particular section. This list wll
be agreed upon during the coordi nation neeting

Contractor's plan for training all CQC personnel in the CQC system
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2.2 Acceptance of Plan

Accept ance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on satisfactory
performance during the construction. The Governnent reserves the right to
require the Contractor to nake changes in his CQC Pl an and operations including
renoval of personnel, as necessary, to obtain the quality specified.

.2.3 Noti ficati on of Changes

After acceptance of the CQC Plan, the Contractor shall notify the Contracting
Oficer in witing of any proposed change. Proposed changes are subject to
acceptance by the Contracting Oficer.

.3 COCRDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and prior to
acceptance by the Governnent of the CQC Plan, the Contractor shall meet with the
Contracting OFficer or Authorized Representative and discuss the Contractor's
quality control system The CQC Plan shall be submitted for review a m ni num of
7 cal endar days prior to the Coordination Meeting. During the meeting, a nutual
under st andi ng of the systemdetails shall be devel oped, including the forns for
recording the CQC operations, control activities, testing, admnistration of the
systemfor both onsite and offsite work, and the interrelationship of
Contractor's Managenent and control with the Governnent's Quality Assurance.

M nutes of the neeting shall be prepared by the Governnment and signed by both the
Contractor and the Contracting Officer. The minutes shall become a part of the
contract file. There nmay be occasi ons when subsequent conferences will be called
by either party to reconfirm nutual understandi ngs and/ or address deficiencies in
the CQC system or procedures which nay require corrective action by the
Contractor.

.4 QUALI TY CONTROL ORGANI ZATI ON

.4.1 Per sonnel Requirenents

The requirements for the CQC organi zation are a CQC System Manager and sufficient
nunber of additional qualified personnel to ensure safety and contract
conpliance. Personnel identified in the technical provisions as requiring
specialized skills to assure the required work is being perforned properly wll

al so be included as part of the CQC organi zati on. The Contractor's CQC staff shall
mai ntain a presence at the site at all times during progress of the work and have
conplete authority and responsibility to take any action necessary to ensure
contract conpliance. The CQC staff shall be subject to acceptance by the
Contracting Officer. The Contractor shall provide adequate office space, filing
systens and other resources as necessary to maintain an effective and fully
functional CQC organi zation. Conplete records of all letters, material

subm ttals, shop drawi ng submttals, schedules and all other project

docunent ati on shall be pronptly furnished to the CQC organization by the
Contractor. The CQC organi zati on shall be responsible to maintain these
docunments and records at the site at all tines, except as otherw se acceptable to
the Contracting Oficer.

.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within the
onsite work organi zati on who shall be responsible for overall nmanagenment of CQC
and have the authority to act in all CQC matters for the Contractor. The CQC
Syst em Manager shall be a graduate engi neer, graduate architect, or a graduate of
construction nanagenent, with a mninmumof 2 years construction experience on
construction simlar to this contract, or a construction person with at |least 5
years experience on construction simlar to this contract. This CQC System
Manager shall be on the site at all tines during construction and shall be

enpl oyed by the prime Contractor. The CQC System Manager shall be assigned no
other duties. An alternate for the CQC System Manager shall be identified in the
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plan to serve in the event of the System Manager's absence. The requirenments for
the alternate shall be the sanme as for the designated CQC System Manager.

.4.3 CQC Per sonnel

In addition to CQC personnel specified el sewhere in the contract, the Contractor
shal | provide as part of the CQC organi zati on specialized personnel to assist the
CQC System Manager for the followi ng areas: civil and nechanical. These

i ndividuals shall be directly enployed by the prime contractor on this project;
shal | be responsible to the CQC System Manager; shall be physically present at
the construction site during work on their areas of responsibility; may be

assi gned no other duties; and shall have the necessary educati on and/ or
experience in accordance with the experience matrix |isted herein.

Experi ence Matrix

Ar ea Qualifications

El ectri cal Graduate El ectrical
Engi neer with 2 yrs
rel ated experience or
person with 5 yrs
rel ated experience

Cvil Graduate G vil Engineer with
2 years experience in the
type of work being perfornmed
on this project or person
with 5 yrs rel ated experience

.4.4  Additional Requirenent

In addition to the above experience and/or educational requirenments, the CQC
System Manager, Alternate CQC System Manager, and Superintendent shall have
conpl eted the course entitled "Construction Quality Managenent for

Contractors” within the past five years and shall be in possession of a valid
certificate of instruction. |If the individuals designated as CQC System Manager
and Alternate CQC System Manager do not currently neet this training requirenent,
it is mandatory that the training be successfully conpleted within ninety

cal endar days of appointnent to the positions of CQC System Manager and
Alternate. The Contractor's CQC System Manager and Alternate nmay be appoi nted
and serve fully in their capacities pending certification, providing all other
qualifications are net. |If the CQC System Manager or Alternate fails to
successfully conplete the training, the Contractor shall pronptly appoint a new
CQC System Manager or Alternate who shall then attend the next avail abl e course
i f he/she does not have a current course certification. The certificationis
valid for five years at which time retraining is required. |If the Contractor
needs this training, it will be provided by Governnment personnel after award of
the contract. The cost for the training course shall be borne by the Contractor
and will not exceed one hundred dollars ($100.00) per course, per person.
Payment shall be by check in advance of the training. The Contractor shall
contact the Contracting O ficer upon award of the contract to arrange for course
parti ci pation.

.4.5 Organi zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tinmes. Wen
it is necessary to make changes to the CQC staff, the Contractor shall revise the
CQC Plan to reflect the changes and subnit the changes to the Contracting Oficer
for acceptance.

.5  SUBM TTALS AND DELI VERABLES

Submittals, if needed, shall be nade as specified in Section 01330 SUBM TTAL
PROCEDURES. The CQC organi zation shall be responsible for certifying that all
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submttals and deliverables are in conpliance with the contract requirenents.
Al'l contractor forms for submitting test results are subject to Contracting

O ficer approval. The submttals required by Sections 15951A DI RECT DI G TAL
CONTROL FOR HVAC; 15990A TESTI NG, ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS; or
15995A COWM SSI ONl NG OF HVAC SYSTEMS shal | be coordinated with Section 01330
SUBM TTAL PROCEDURES to ensure adequate tine is allowed for each type of

subm ttal required

.6 CONTROL

Contractor Quality Control is the means by which the Contractor ensures that the
construction, to include that of subcontractors and suppliers, conplies with the
requi renents of the contract. At |east three phases of control shall be
conduct ed by the CQC System Manager for each definable feature of work as foll ows:

.6.1 Preparat ory Phase

Thi s phase shall be perfornmed prior to beginning work on each definable feature
of work, after all required plans/docunents/ materials are approved/accepted, and
after copies are at the work site. This phase shall include

a. A review of each paragraph of applicable specifications, reference codes,
and standards. A copy of those sections of referenced codes and
standards applicable to that portion of the work to be acconplished in
the field shall be nmade avail able by the Contractor at the preparatory
i nspection. These copies shall be maintained in the field and avail abl e
for use by Governnment personnel until final acceptance of the work.

b. A review of the contract draw ngs.

c. A check to assure that all materials and/or equipnent have been tested,
subm tted, and approved.

d. Review of provisions that have been made to provide required contro
i nspection and testing.

e. Exam nation of the work area to assure that all required prelimnary
wor k has been conpleted and is in conpliance with the contract.

f. A physical exam nation of required materials, equipnment, and sanple work
to assure that they are on hand, conformto approved shop draw ngs or
submtted data, and are properly stored

g. Areview of the appropriate activity hazard analysis to assure safety
requirenents are net.

h. Discussion of procedures for controlling quality of the work including
repetitive deficiencies. Docunent construction tolerances and
wor kmanshi p standards for that feature of work.

i. A check to ensure that the portion of the plan for the work to be
perfornmed has been accepted by the Contracting O ficer.

j. Discussion of the initial control phase

k. The Governnent shall be notified at |east 48 hours in advance of
begi nning the preparatory control phase. This phase shall include a
nmeeti ng conducted by the CQC System Manager and attended by the
superi ntendent, other CQC personnel (as applicable), and the forenan
responsi ble for the definable feature. The results of the preparatory
phase actions shall be docunented by separate minutes prepared by the CQC
Syst em Manager and attached to the daily CQC report. The Contractor
shal | instruct applicable workers as to the acceptable | evel of
wor kmanshi p required in order to nmeet contract specifications

6.2 Initial Phase
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Thi s phase shall be acconplished at the begi nning of a definable feature of work.
The follow ng shall be acconplished

a. A check of work to ensure that it is in full conpliance with contract
requi renents. Review minutes of the preparatory neeting

b. Verify adequacy of controls to ensure full contract conpliance. Verify
required control inspection and testing.

c. Establish Ievel of workmanship and verify that it neets m ni mum
accept abl e wor kmanshi p standards. Conpare with required sanpl e panels as
appropriate

d. Resolve all differences

e. Check safety to include conpliance with and upgrading of the safety plan
and activity hazard analysis. Reviewthe activity analysis with each
wor ker .

f. The Government shall be notified at |east 48 hours in advance of
beginning the initial phase. Separate mnutes of this phase shall be
prepared by the CQC System Manager and attached to the daily CQC report.
Exact location of initial phase shall be indicated for future reference
and conparison with foll ow up phases.

g. The initial phase shall be repeated for each new crew to work onsite, or
any tinme acceptable specified quality standards are not being net.

6.3 Fol | ow up Phase

Daily checks shall be perfornmed to assure control activities, including contro
testing, are providing continued conpliance with contract requirenents, unti
conpletion of the particular feature of work. The checks shall be nade a matter
of record in the CQC docunentation. Final followup checks shall be conducted
and all deficiencies corrected prior to the start of additional features of work
whi ch may be affected by the deficient work. The Contractor shall not build upon
nor conceal non-conform ng work.

.6.4 Additional Preparatory and Initial Phases

Addi tional preparatory and initial phases shall be conducted on the sane
definable features of work if: the quality of on-going work is unacceptable; if
there are changes in the applicable CQC staff, onsite production supervision or
work crew; if work on a definable feature is resuned after a substantial period
of inactivity; or if other problenms devel op

.7  TESTS

.7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that contro
nmeasures are adequate to provide a product which conforns to contract

requi renents. Upon request, the Contractor shall furnish to the Governnent
duplicate sanples of test specimens for possible testing by the Governnent.
Testing includes operation and/or acceptance tests when specified. The
Contractor shall procure the services of a Corps of Engineers validated testing
| aboratory or establish a validated testing |aboratory at the project site. The
Contractor shall performthe following activities and record and provide the
foll owi ng dat a:

a. Verify that testing procedures conply with contract requirenents.

b. Verify that facilities and testing equi pnent are avail abl e and conply
with testing standards.
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c. Check test instrunent calibration data against certified standards.

d. Verify that recording fornms and test identification control nunber
system including all of the test docunmentation requirements, have been
pr epar ed.

e. Results of all tests taken, both passing and failing tests, shall be
recorded on the CQC report for the date taken. Specification paragraph
reference, location where tests were taken, and the sequential contro
nunber identifying the test shall be given. |f approved by the
Contracting O ficer, actual test reports may be subnmitted later with a
reference to the test nunber and date taken. An information copy of
tests perforned by an offsite or conmercial test facility shall be
provided directly to the Contracting Oficer. Failure to submt tinely
test reports as stated may result in nonpayment for rel ated work
perfornmed and di sapproval of the test facility for this contract. The
Contractor shall maintain test logs of all tests performed by
Speci fication Section and type of test.

7.2 Testing Laboratories
7.2.1 Validation

The testing | aboratory for aggregate, concrete, bitum nous materials, soil, and
rock shall be validated by the Corps of Engineers Materials Testing Center (MIC)
for all tests required by the contract. The validation of a |aboratory is site
speci fic and cannot be transferred or carried over to a facility at a different
location. Any and all costs associated with this validation shall be borne by
the Contractor. |If the selected |laboratory fails the validation, the Contractor
shal | al so be responsible for the costs of each succeedi ng recheck of the

| aboratory or the checking of a subsequently selected | aboratory. The costs
shall be the ambunts on the MIC web site at the tine the validation procedure is
perfornmed. Validation of a |laboratory is not granted for the entire | aboratory
activity, but only of the specific procedures requested by the inspected

| aboratory. The inspected |aboratory has full choice of the procedures to be

i nspected except that the Quality Assurance portion of ASTME 329 and tests
required by the contract are nandatory to be inspected.

a. Validation Procedures

Val idation of a laboratory may consist of either an inspection or audit as
defined herein. The MIC determ nes whether the | aboratory will be inspected or
audited. Validation of all material testing |aboratories shall be perforned by
the MIC. Validation may be acconplished by one of the foll ow ng processes:

1. Inspection. |Inspection shall be performed by the MIC i n accordance
with American Society for Testing and Materials (ASTM standards ASTM E 329
and ASTM D 3740

2. Audit. A laboratory may be validated by auditing if it has been
accredited by the Concrete and Cenent Reference Laboratory (CCRL) or
AASHTO Materials Reference Laboratory (AMRL) within the past two years
in accordance with ASTME 329. Audit shall be perforned by the MIC

I nspection by MIC may be required after auditing if one or nore of the
critical testing procedures required in the project specifications were
not included in the CCRL or AMRL inspection report or if there is any
concern that the laboratory nay not be able to provide required services.

b. Validation Schedul e
1. For all laboratories testing aggregate, concrete, bitum nous
materials, soils, and rock, a validation shall be performed at | east
every two (2) years, unless extended by the MIC

2. Al laboratories shall be revalidated at any tinme at the discretion
of the Corps of Engineers when conditions are judged to differ
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substantially fromthe conditions when | ast validated
c. Validation Process

If a validated |aboratory is unavailable for the Contractor elects to use a

| aboratory which is not validated, the Contractor shall coordinate with the Corps
of Engineers Material Testing Center (MIC) in Vicksburg, M5, to obtain validation
and pay all associated costs. Point of Contact at MIC is Daniel Leavell

t el ephone (601) 634-2496, fax (601) 634-4656, e-mail:

dani el . a. | eavel | @rdc. usace.arnmy.m |, at the follow ng address:

U.S. Arny Corps of Engineers
Materials Testing Center

Wat er ways Experinent Station
3909 Halls Ferry Road

Vi cksburg, M5 39180-6199

The procedure for Corps of Engineers validation, including qualifications and
i nspection/audit request forns, is available at the MIC web site:
http://ww. wes. arny. ml/SL/MICT ntc. htm

The Contractor shall conply with all requirenments on the web site

The Contractor shall coordinate directly with the MIC to obtain validation. The
Contractor is cautioned the validation process is conplicated and | engthy, and
may require an onsite inspection by MIC staff, correction of identified
deficiencies, and the subnmittal approval of significant docunentation. A m ninmum
of 60 days shall be estimated to schedul e an inspection/submttal and receive a
validation. The Contractor shall be as expeditious and punctual as possible in
hi s coordination and submttal activities with the MIC The Contractor shal

copy the Contracting O ficer on all correspondence and submttals to the MIC for
pur poses of |aboratory validation

.7.3 Laboratory and Testing Facilities

The Contractor shall provide and maintain all neasuring and testing devices,

| aboratory equi pment, instruments, transportation, and supplies necessary to
acconplish the required testing. Al neasuring and testing devices shall be
calibrated at established intervals against certified standards. The
Contractor's neasuring and testing equi pnent shall be nade avail abl e for use by
the Governnment for verification of their accuracy and condition as well as for
any inspection or test desired pursuant to the CONTRACT CLAUSE titled "Il nspection
of Construction". The Government reserves the right to utilized the Contractor's
control testing |aboratory and equi pnent to make assurance tests, and to check
the Contractor's testing procedures, techniques, and test results at no

addi tional cost to the Government. The location of the |aboratory shall be
convenient to the site such that test results are available prior to proceeding
with the next sequential phase of the work.

.7.4 Furni shing or Transportation of Sanples for Testing

Costs incidental to the transportation of sanples or materials shall be borne by
the Contractor. Sanples of materials for test verification and acceptance
testing by the Government shall be delivered to the Governnent-contract

| aboratory designated by the Area Ofice. Coordination for each specific test,
exact delivery location, and dates will be nade through the Area O fice.

.8  COWPLETI ON | NSPECTI ON
.8.1 Punch- Qut | nspection
Near the end of the work, or any increnment of the work established by a tine
stated in the O ause, "Commencenent, Prosecution, and Conpl etion of Wrk", or
el sewhere in the Contract, the CQC Manager shall conduct an inspection of the

work. A punch list of items which do not conformto the approved draw ngs and
speci fications shall be prepared and included in the CQC docunentation, as
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requi red by paragraph DOCUMENTATION. The list of deficiencies shall include the
estimated date by which the deficiencies will be corrected. The CQC System
Manager or staff shall nake a second inspection to ascertain that all

defi ci enci es have been corrected. Once this is acconplished, the Contractor
shall notify the Government that the facility is ready for the Governnent

Pre-Fi nal inspection.

.8.2 Pre-Final Inspection

The Governnment will performthe pre-final inspection to verify that the facility
is conplete and ready to be occupied. A Governnment Pre-Final Punch List may be
devel oped as a result of this inspection. The Contractor's CQC System Manager
shall ensure that all items on this Iist have been corrected before notifying the
Covernnent, so that a Final inspection with the customer can be schedul ed. Any
itens noted on the Pre-Final inspection shall be corrected in a tinely manner.
These i nspections and any deficiency corrections required by this paragraph shall
be acconplished within the tine slated for conpletion of the entire work or any
particular increment of the work if the project is divided into increments by
separate conpl eti on dates.

.8.3 Fi nal Acceptance |nspection

The Contractor's Quality Control I|nspection personnel, plus the superintendent or
ot her primary managenent person, and the Contracting Oficer's Representative
shall be in attendance at the final acceptance inspection. Additional personnel
including, but not limted to, those fromthe User, Customer, or Oaner, and mgj or
commands may al so be in attendance. The final acceptance inspection will be
formally schedul ed by the Contracting O ficer based upon results of the Pre-Final
i nspection. Notice shall be given to the Contracting O ficer at |east 14 days
prior to the final acceptance inspection and shall include the Contractor's
assurance that all specific itens previously identified to the Contractor as

bei ng unacceptable, along with all remaining work performed under the contract,
will be conplete and acceptable by the date scheduled for the final acceptance

i nspection. Failure of the Contractor to have all contract work acceptably
conplete for this inspection will be cause for the Contracting Oficer to bill
the Contractor for the Governnment's additional inspection cost in accordance with
the contract clause titled "lnspection of Construction".

.9 DOCUMENTATI ON

The Contractor shall maintain current records providing factual evidence that
required quality control activities and/or tests have been perforned. These
records shall include the work of subcontractors and suppliers and shall be on an
acceptable formthat includes, as a mininmum the follow ng information:

a. Contractor/subcontractor and their area of responsibility.

b. Operating plant/equi pnent with hours worked, idle, or down for repair.

c. Work perfornmed each day, giving location, description, and by whom
When Network Analysis (NAS) is used, identify each phase of work
perfornmed each day by NAS activity nunber.

d. Test and/or control activities performed with results and references to
speci fications/drawi ngs requirenents. The control phase shall be
identified (Preparatory, Initial, Followup). List of deficiencies
noted, along with corrective action.

e. Quantity of materials received at the site with statenment as to
acceptability, storage, and reference to specifications/draw ngs
requi renents.

f. Submittals and deliverables reviewed, with contract reference, by whom
and action taken.

g. Ofsite surveillance activities, including actions taken.
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h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or specifications.
j. Contractor's verification statenent.

These records shall indicate a description of trades working on the project; the
nunber of personnel working; weather conditions encountered; and any del ays
encountered. These records shall cover both conform ng and deficient features
and shall include a statenent that equi pment and materials incorporated in the
wor k and wor kmanship conply with the contract. The original and one copy, both
signed, of these records in report formshall be furnished to the Governnent
daily within 24 hours after the date covered by the report, except that reports
need not be submitted for days on which no work is perfornmed. As a mninmm one
report shall be prepared and subnmitted for every 7 days of no work and on the

|l ast day of a no work period. Al calendar days shall be accounted for
throughout the life of the contract. The first report following a day of no work
shall be for that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of test
reports and copies of reports prepared by all subordinate quality contro

per sonnel

.10 NOTI FI CATI ON OF NONCOWPLI ANCE

The Contracting Oficer will notify the Contractor of any detected nonconpliance
with the foregoing requirenments. The Contractor shall take inmmediate corrective
action after receipt of such notice. Such notice, when delivered to the
Contractor at the work site, shall be deemed sufficient for the purpose of
notification. |If the Contractor fails or refuses to conply pronptly, the
Contracting O ficer may issue an order stopping all or part of the work until
satisfactory corrective action has been taken. No part of the tine |lost due to
such stop orders shall be nmade the subject of claimfor extension of tine or for
excess costs or damages by the Contractor

-- End of Section --
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SECTI ON 02300A
EARTHWORK
12/ 97
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 designation

only.

AMERI CAN ASSCCI ATI ON OF STATE H GAMAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO T 180 (1997) Moisture-Density Relations of Soils Using
a 4.54-kg (10-1b) Rammer and an 457 nm (18-in)
Dr op
AASHTO T 224 (1996) Correction for Coarse Particles in the

Soi | Conpaction Test

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

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse

Aggr egat es
ASTM D 422 (1963; R 1998) Particle-Size Analysis of Soils
ASTM D 1140 (1997) Anpunt of Material in Soils Finer than

the No. 200 (75-mcrometer) Sieve

ASTM D 1556 (1990; R 1996el) Density and Unit Weight of Soil
in Place by the Sand- Cone Met hod

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified Effort
(56,000 ft-Ibf/cu. ft. (2,700 kNNnmfcu. m))

ASTM D 2167 (1994) Density and Unit Weight of Soil in Place
by the Rubber Ball oon Mt hod

ASTM D 2487 (1998) Cdassification of Soils for Engi neering
Purposes (Unified Soil Cassification System

ASTM D 2922 (1996el) Density of Soil and Soil-Aggregate in
Pl ace by Nucl ear Met hods (Shal | ow Dept h)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and Rock
in Place by Nucl ear Methods (Shall ow Dept h)

ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

1.2 DEFIN TIONS

1.2.1 Satisfactory Materials

Satisfactory materials shall conprise any materials classified by ASTM D 2487 as
GV G, GM G-GM GMGEM GC, GP-GC, GMGEC, SW SP, SM SWSM SC, SWSC, SP-SM

SP-SC, CL, M, CL-M, CH, and MH Satisfactory materials for grading shall be
conprised of stones |less than 8 inches, except for fill material for pavenents
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and railroads which shall be conprised of stones less than 3 inches in any
di mensi on.

.2.2 Unsati sfactory Materials

Materi al s which do not conply with the requirements for satisfactory materials
are unsatisfactory. Unsatisfactory materials also include man-made fills; trash;
refuse; backfills from previous construction; and material classified as

sati sfactory which contains root and other organic matter or frozen material.

O herwi se suitable material which contains excess noisture will not be classified
as unsuitable material unless it cannot be dried by mani pul ati on, aeration, or
blending with other material (i.e., dry soil, fly ash, linme, etc.) as approved by
the Contracting Oficer. The Contracting Oficer shall be notified of any
contam nated nateri al s.

.2.3 Cohesi onl ess and Cohesive Material s

Cohesionless materials include naterials classified in ASTM D 2487 as GN GP, SW
and SP. Cohesive nmaterials include materials classified as GC, SC, M, CL, M,
and CH Materials classified as GM GP-GM GMGM SM SP-SM and SWSMwi || be
identified as cohesionless only when the fines are nonplastic. Testing required
for classifying nmaterials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

.2.4 Degree of Conpaction

Degree of conpaction required, except as noted in the second sentence, is
expressed as a percentage of the maxi mum density obtained by the test procedure
presented in ASTM D 1557 abbrevi ated as a percent of |aboratory maxi mum density.
Since ASTM D 1557 applies only to soils that have 30 percent or |ess by weight of
their particles retained on the 3/4 inch sieve, the degree of conpaction for
material having nore than 30 percent by weight of their particles retained on the
3/4 inch sieve shall be expressed as a percentage of the maxi mumdensity in
accordance with AASHTO T 180 Method D and corrected with AASHTO T 224. To

mai ntai n the same percentage of coarse material, the "renove and repl ace"
procedure as described in the NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be
used.

.2.5 Expansi ve Soil s

Expansi ve soils are defined as soils having a liquid limt equal to or greater
than 50 and a plasticity index equal to or greater than 18 when tested in
accordance with ASTM D 4318.

.3  SUBM TTALS
CGovernnent approval is required for subnmittals with a "G' designation; submttals
not having a "G' designation are for information only. Wen used, a designation
following the "G' designation identifies the office that will reviewthe
submttal for the Governnent. The follow ng shall be submitted in accordance
wi th Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Earthwork; G RE.

Procedure and | ocation for disposal of unused satisfactory material. Pr oposed
source of borrow materi al .

Notification of encountering rock in the project.

Advance notice on the opening of excavation or borrow areas.
Advance notice on shoul der construction for rigid pavenents.
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SD- 06 Test Reports
Testing; G RE

Wthin 24 hours of conclusion of physical tests, 3 copies of test results,
including calibration curves and results of calibration tests.

SD-07 Certificates
Testing; G RE

Qualifications of the comercial testing |laboratory or Contractor's testing
facilities.

1.4  SUBSURFACE DATA

Subsurface soil boring | ogs are shown on the drawi ngs. These data represent the
best subsurface information avail abl e; however, variations may exist in the
subsurface between boring |ocations

1.5 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and all excavation
wi Il be designated as uncl assified excavation
TEXT DELETED.

1.5.1 Common Excavati on

Conmon excavation shall include the satisfactory renoval and di sposal of al
material s not classified as rock excavation

1.5.2 Cai sson Excavati on

Not Used.
1.6 BLASTI NG

Blasting will not be permtted
1.7 Unyi el ding Materi a

Unyi el ding material shall consist of rock and gravelly soils with stones greater
than 6 inches in any dinension or as defined by the pipe manufacturer, whichever
is smaller.

1.8 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsati sfactory materials renoved from excavations shall be disposed of in

desi gnat ed waste di sposal or spoil areas. Satisfactory material renpved from
excavations shall be used, insofar as practicable, in the construction of fills,
enbanknent s, subgrades, shoul ders, bedding (as backfill), and for simlar
purposes. No satisfactory excavated material shall be wasted without specific
witten authorization. Satisfactory material authorized to be wasted shall be
di sposed of in designated areas approved for surplus nmaterial storage or

desi gnated waste areas as directed. New y designated waste areas on
CGovernnent-controlled | and shall be cleared and grubbed before di sposal of waste
material thereon. Coarse rock from excavations shall be stockpiled and used for
constructing sl opes or enbanknments adj acent to streans, or sides and bottons of
channel s and for protecting against erosion. No excavated material shall be

di sposed of to obstruct the flow of any stream endanger a partly finished
structure, inpair the efficiency or appearance of any structure, or be
detrinental to the conpleted work in any way.

PART 2 PRODUCTS (Not Applicabl e)

PART 3 EXECUTI ON
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1 STRIPPING OF TOPSO L

Where indicated or directed, topsoil shall be stripped to a depth of 6 inches
Topsoil shall be spread on areas already graded and prepared for topsoil, or
transported and deposited in stockpiles convenient to areas that are to receive
application of the topsoil later, or at locations indicated or specified
Topsoil shall be kept separate from other excavated materials, brush, litter,
obj ecti onabl e weeds, roots, stones larger than 2 inches in dianeter, and other
materials that would interfere with planting and nmai nt enance operations. Any
surplus of topsoil from excavations and grading shall be removed fromthe site.

.2  GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of naterial encountered
within the limts of the project to the lines, grades, and el evations indicated
and as specified. Gading shall be in conformty with the typical sections shown
and the tol erances specified in paragraph FINISHI NG Satisfactory excavated
materials shall be transported to and placed in fill or enbanknent within the
limts of the work. Unsatisfactory materials encountered within the limts of
the work shall be excavated bel ow grade and replaced with satisfactory materials
as directed. Such excavated material and the satisfactory material ordered as
repl acenent shall be included in excavation. Surplus satisfactory excavated
material not required for fill or enbanknent shall be disposed of in areas
approved for surplus naterial storage or designated waste areas. Unsatisfactory
excavated material shall be disposed of in designated waste or spoil areas.
During construction, excavation and fill shall be perforned in a nmanner and
sequence that will provide proper drainage at all tinmes. Material required for
fill or enmbanknment in excess of that produced by excavation within the grading
limts shall be excavated fromthe borrow areas indicated or from ot her approved
areas selected by the Contractor as specified.

.2.1 Rock Excavation

.2.1.1 Rock Excavation Requirenents

Rock excavation shall include, excavating, grading, and disposing of material
classified as rock and shall include the satisfactory renoval and di sposal of

boul ders 0. 65 cubic yards or nore in volune; solid rock; rock material that is in
| edges, and bedded deposits. The renoval of any concrete or masonry structures,
except pavenents, exceeding 0.65 cubic yardsin volunme that may be encountered in
the work shall be included in this classification. |[If at any tine during
excavation the Contractor encounters material that nay be classified as rock
excavation, such material shall be uncovered and the Contracting O ficer shall be
notified by the Contractor. The Contractor shall not proceed with the excavation
of this material until the Contracting Oficer has classified the nmaterials as
conmon excavation or rock excavation and has taken cross sections as required.
Failure on the part of the Contractor to uncover such material, notify the
Contracting Officer, and allow anple tine for classification and cross sectioning
of the undisturbed surface of such material will cause the forfeiture of the
Contractor's right of claimto any classification or volunme of material to be
paid for other than that allowed by the Contracting Oficer for the areas of work
i n which such deposits occur.

.2.1.2 HI STORI CAL | NFORVATI ON

Borings indicate a variable depth to bedrock throughout the project area. It can

be anticipated that nost of the bedrock is in a deconposed to highly weat hered

state that can be excavated with typical soil excavation equi pnent. However,

due to the large area of the project site and the natural variability in

subsurface conditions, areas requiring rock excavation equipnment are likely to be

encountered. The Contractor shall ensure sufficient equipnent is available to

address renpval of such material when it is discovered. It is estinmated that

sone rock excavation can be anticipated by the Contractor along utility

alignnents. Typically, past projects in the area of this project have discovered

rock al ong approxi mately 30 percent of utility alignnent routes. END H STORI CAL
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| NFORMATI ON.
.2.2 Ditches, Qutters, and Channel Changes

Excavation of ditches, gutters, and channel changes shall be acconplished by
cutting accurately to the cross sections, grades, and el evations shown. Ditches
and gutters shall not be excavated bel ow grades shown. Excessive open ditch or
gutter excavation shall be backfilled with satisfactory, thoroughly compacted
material or with suitable stone or cobble to grades shown. Material excavated
shal | be disposed of as shown or as directed, except that in no case shal
material be deposited less than 4 feet fromthe edge of a ditch. The Contractor
shal |l maintain excavations free fromdetrinmental quantities of |eaves, brush,
sticks, trash, and other debris until final acceptance of the work.

.2.3 Dr ai nage Structures

Excavations shall be rmade to the |lines, grades, and el evati ons shown, or as
directed. Trenches and foundation pits shall be of sufficient size to permt the
pl acenent and renoval of forms for the full length and width of structure
footings and foundations as shown. Rock or other hard foundati on material shal
be cl eaned of |oose debris and cut to a firm level, stepped, or serrated
surface. Loose disintegrated rock and thin strata shall be renoved. Wen
concrete or masonry is to be placed in an excavated area, the bottom of the
excavation shall not be disturbed. Excavation to the final grade |evel shall not
be nade until just before the concrete or masonry is to be placed. Were pile
foundations are to be used, the excavation of each pit shall be stopped at an

el evation 1 foot above the base of the footing, as specified, before piles are
driven. After the pile driving has been conpleted, |oose and displaced materi al
shal | be renoved and excavation conpl eted, |eaving a snooth, solid, undisturbed
surface to receive the concrete or nasonry.

.3  SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to neet the requirenents and conditions of the
particular fill or enmbanknent for which it is to be used. Borrow naterial shal
be obtained fromthe borrow areas shown or from ot her approved sources, either
private or within the Iimts of the project site, selected by the Contractor. The
Contractor shall obtain fromthe owners the right to procure material, pay

royal ties and ot her charges involved, and bear the expense of devel oping the
sources, including rights-of-way for hauling. Borrow obtained froma

non- Gover nnent owned source shall be certified by the borrow source owner that
the material therein obtai ned does not contain any contam nants at |evels

regul ated by local, State, or Federal agencies. Borrow material from approved
sources on CGovernnent-controlled | and may be obtai ned wi thout paynent of
royalties. Unless specifically provided, no borrow shall be obtained w thin the
limts of the project site without prior witten approval. Necessary clearing
grubbi ng, and satisfactory drai nage of borrow pits and the disposal of debris

t hereon shall be considered related operations to the borrow excavation

.4 OPENI NG AND DRAI NAGE OF EXCAVATI ON AND BORROW PI TS

Except as otherwi se pernmitted, borrow pits and ot her excavation areas shall be
wor ked whil e constantly providing and nmai ntai ni ng adequate drai nage. Overburden
and other spoil material shall be transported to designated spoil areas or

ot herwi se di sposed of as directed. Borrow pits shall be neatly trimred and
drai ned after the excavation is conpleted. Slopes of the conpleted borrow area
shall be snmoothed and rounded. No steps, vertical cuts, or irregular surfaces
shall remain on any of the borrow source faces and no slopes shall renain
steeper than 3H 1V. Al portions of the former borrow area shall be sloped to
drain and shall not pool collected noisture. The Contractor shall ensure that
excavation of any area, operation of borrow pits, or dumping of spoil material
results in mnimmdetrimental effects on natural environmental conditions.

.5 GRADI NG AREAS

Where indicated, work will be divided into grading areas wi thin which
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sati sfactory excavated material shall be placed in enbanknents, fills, and

requi red backfills. The Contractor shall not haul satisfactory materia
excavated in one grading area to another grading area except when so directed in
writing.

.6  BACKFILL

Backfill adjacent to any and all types of structures shall be placed and
conpacted as specified in Section: EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR

BU LDINGS. G ound surface on which backfill is to be placed shall be prepared as
specified in paragraph PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS. Conpaction
requi renents for backfill materials shall also conformto the applicable portions

of paragraphs PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS, EMBANKMENTS, and
SUBGRADE PREPARATI ON, and Secti on 02630 STORM DRAI NAGE SYSTEM and Section 02316A
EXCAVATI ON, TRENCHI NG AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS. Conpacti on shal

be acconplished by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory conpactors, or other approved equi pment.

.7  PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
.7.1 General Requirenents

Ground surface on which fill is to be placed shall be stripped of live, dead, or
decayed vegetation, rubbish, debris, and other unsatisfactory material; plowed,
di sked, or otherw se broken up to a depth of 6 inches; pulverized; noistened or
aerated as necessary; thoroughly m xed; and conpacted to at |east 90 percent

| aborat ory maxi mum density for cohesive materials or 95 percent |aboratory maxi mum
density for cohesionless materials. Areas to be |line-nodified shall neet
specifications set forth in SECTION 02712A. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
conpactors, or other approved equi pnent. The prepared ground surface shall be
scarified and noi stened or aerated as required just prior to placenent of
enbanknent materials to assure adequate bond between enbanknent material and the
prepared ground surface

.7.2 Frozen Materi a
Enbankment shall not be placed on a foundati on which contains frozen nmaterial, or

whi ch has been subjected to freeze-thaw action. This prohibition enconpasses all
foundation types, including the natural ground, all prepared subgrades (whether

in an excavation or on an enbanknent) and all |ayers of previously placed and
conpacted earth fill which becone the foundations for successive |ayers of earth
fill. Al material that freezes or has been subjected to freeze-thaw action

during the construction work, or during periods of tenporary shutdowns, such as
but not limted to, nights, holidays, weekends, w nter shutdowns, or earthwork
operations, shall be renoved to a depth that is acceptable to the Contracting
Oficer and replaced with new material. Alternatively, the material will be
thawed, dried, reworked, and reconpacted to the specified criteria before

addi tional material is placed. The Contracting Oficer will determ ne when

pl acement of fill shall cease due to cold weather. The Contracting Oficer may
el ect to use average daily air tenperatures, and/or physical observation of the
soils for his determi nation. Enbanknent material shall not contain frozen cl unps
of soil, snow, or ice

.8 ENMBANKMVENTS
.8.1 Eart h Enbanknents

Earth enbankments shall be constructed fromsatisfactory materials free of
organic or frozen material and rocks with any di mension greater than 3 inches.
The material shall be placed in successive horizontal |ayers of |oose material

not more than 8 inches in depth. Each layer shall be spread uniformy on a soi
surface that has been noi stened or aerated as necessary, and scarified or

ot herwi se broken up so that the fill will bond with the surface on which it is

pl aced. After spreading, each |layer shall be plowed, disked, or otherw se broken
up; noi stened or aerated as necessary; thoroughly m xed; and conpacted as

02300A-6



W012DQ 04- B- 0011- 0001

speci fied below. The npisture content of cohesive fill or backfill materia

shal | be conpacted O percent to 3 percent wet of optinmum as determnm ned by ASTM
D1557 or as specifed in Section: EXCAVATION, FILLI NG OR BACKFI LLI NG FOR

BU LDI NGS. Each layer shall be conpacted before the overlaying lift is placed
Conpaction requirenments for the upper portion of earth enbanknents form ng
subgrade for pavenents shall be identical with those requirements specified in
par agr aph SUBGRADE PREPARATI ON. Conpaction shall be acconplished by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory conpactors, or
ot her approved equi pnent.

.9 SUBGRADE PREPARATI ON
.9.1 Construction

Subgrade shall be shaped to line, grade, and cross section, and conpacted as
specified. This operation shall include plow ng, disking, and any noi stening or
aerating required to obtain specified conpaction. Soft or otherw se
unsatisfactory material shall be renoved and replaced with satisfactory excavat ed
material or other approved material as directed. Rock encountered in the cut
section shall be excavated to a depth of 6 inches bel ow finished grade for the
subgrade. Low areas resulting fromrenoval of unsatisfactory material or
excavation of rock shall be brought up to required grade with satisfactory
materials, and the entire subgrade shall be shaped to |line, grade, and cross
section and conpacted as specified. After rolling, the surface of the subgrade
for roadways shall not show deviations greater than 1/2 inch when tested with a
10 foot straightedge applied both parallel and at right angles to the centerline
of the area. The el evation of the finish subgrade shall not vary nore than 0.05
foot fromthe established grade and cross section

.9.2 Conpacti on

Conpacti on shall be acconplished by sheepsfoot rollers, pneumatic-tired rollers,
steel -wheel ed rollers, vibratory conpactors, or other approved equi pnent. Except
for paved areas and railroads, each |ayer of the enbanknment shall be conpacted to
at | east 90 percent of |aboratory maxi mum density.

.9.2.1 Subgrade for Sidewal ks, Wl king/Running Trails and M sc. Pavenents

Subgrades for roads, streets, parking lots, and vehicle hardstands shall conform
to Section: LIM:-MDI FI ED SUBGRADE. Subgrade for pavenents/sidewal ks, not
specified to be lime-nodified, shall be conpacted to a maxi mum density of 90
percent for non-expansive, cohesive fill and not |ess than 95 percent naxi mum
density for non-cohesive fill material per ASTM D 1557. Subgrades to be
Iime-nodi fed shall be in accordance with SECTI ON 02712A. Expansive, cohesive
soils shall be conpacted to a mninmum 92 percent and a naxi nrum 95 percent of the
maxi mum density and at a noisture content 3 to 6 percentage points wet of optinum
noi sture content per ASTM D 1557. When nore than one soil classification is
present in the subgrade, the top 6 inches of subgrade shall be scarified

wi ndr oned, thoroughly bl ended, reshaped, and conpacted

.10 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow naterial or as
ot herwi se shown or specified. Shoulders shall be constructed as soon as possible
after adjacent paving is conplete, but in the case of rigid paverments, shoul ders
shall not be constructed until perm ssion of the Contracting O ficer has been
obtained. The entire shoul der area shall be conpacted to at |east the percentage
of maxi mum density as specified in paragraph SUBGRADE PREPARATI ON above, for
specific ranges of depth bel ow the surface of the shoulder. Conpaction shall be
acconpl i shed by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory conpactors, or other approved equi pment. Shoul der
construction shall be done in proper sequence in such a manner that adjacent
ditches will be drained effectively and that no danage of any kind is done to the
adj acent conpl eted paverment. The conpl eted shoul ders shall be true to alignnment
and grade and shaped to drain in conformty with the cross secti on shown.
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11 FI NI SHI NG

The surface of excavations, enbanknents, and subgrades shall be finished to a
smoot h and conpact surface in accordance with the lines, grades, and cross
sections or elevations showmn. The degree of finish for graded areas shall be
within 0.1 foot of the grades and el evations indicated except that the degree of
finish for subgrades shall be specified in paragraph SUBGRADE PREPARATI ON.
GQutters and ditches shall be finished in a manner that will result in effective
drai nage. The surface of areas to be turfed shall be finished to a snoot hness
suitable for the application of turfing material s.

.12 PLACI NG TOPSO L

On areas to receive topsoil and areas to be seeded, the conpacted subgrade soi
shall be scarified to a 2 inch depth for bonding of topsoil wth subsoil

Topsoil then shall be spread evenly to a thickness of 4 inches and graded to the
el evations and sl opes shown. Topsoil shall not be spread when frozen or
excessively wet or dry. Material required for topsoil in excess of that produced
by excavation within the grading linmts shall be obtained fromoffsite areas.

.13  TESTI NG

Testing shall be perforned by an approved conmercial testing |aboratory or by the
Contractor subject to approval. |If the Contractor elects to establish testing
facilities, no work requiring testing will be permitted until the Contractor's
facilities have been inspected and approved by the Contracting Oficer. Field

i n-place density shall be determ ned in accordance with ASTM D 1556, ASTM D 2167
or ASTM D 2922. Wen ASTM D 2922 is used, the calibration curves shall be
checked and adjusted using only the sand cone nethod as described in ASTM D 1556
ASTM D 2922 results in a wet unit weight of soil and when using this method
ASTM D 3017 shall be used to determne the noisture content of the soil. The
calibration curves furnished with the noisture gauges shall al so be checked al ong
with density calibration checks as described in ASTM D 3017; the calibration
checks of both the density and noi sture gauges shall be nade at the begi nning of
a job on each different type of material encountered and at intervals as directed
by the Contracting Oficer. Wen test results indicate, as determ ned by the
Contracting O ficer, that conpaction is not as specified, the material shall be
renoved, replaced and reconpacted to neet specification requirenents. Tests on
reconpacted areas shall be perforned to determ ne conformance with specification
requi renents. Inspections and test results shall be certified by a registered
prof essional civil engineer. These certifications shall state that the tests and
observations were perforned by or under the direct supervision of the engineer
and that the results are representative of the materials or conditions being
certified by the tests. The follow ng nunber of tests, if perforned at the

appropriate time, will be the mni mum acceptable for each type operation.

.13.1 Fill and Backfill Material G adation

One test per 1000 cubic yards stockpiled or in-place source material. G adation
of fill and backfill material shall be determned in accordance with ASTM D 422

.13.2 In-Place Densities

a. One test per 10,000 square feet, or fraction thereof, of each Iift of
fill or backfill areas conpacted by other than hand-operated nachines

b. One test per 1000 linear feet, or fraction thereof, of each lift of
enbanknent or backfill for roads.

.13.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556 as
fol | ows:

Confirmation testing at a ratio no greater than of 10:1 or tw ce per
day, whichever is nore frequent.
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3.13. 4 Moi sture Contents

In the stockpile, excavation, or borrow areas, a mninmumof two tests per day per
type of material or source of material being placed during stable weather

condi tions shall be performed. During unstable weather, tests shall be nmade as
dictated by local conditions and approved by the Contracting O ficer.

3.13.5 Opt i mum Moi sture and Laboratory Maxi mum Density

Tests shall be nmade for each type nmaterial or source of material including borrow
material to determine the opti mum nmoi sture and | aboratory maxi mum density val ues.

3.13.6 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be rmade during construction of the subgrades.

3.14  SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enbanknments and excavati ons shall be kept shaped and
drained. Ditches and drains al ong subgrades shall be naintained to drain
effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operations and shall be protected and naintained by the
Contractor in a satisfactory condition until ballast, subbase, base, or pavenent
is placed. The storage or stockpiling of materials on the finished subgrade will
not be permitted. No subbase, base course, ballast, or pavenent shall be laid
until the subgrade has been checked and approved, and in no case shall subbase
base, surfacing, pavenent, or ballast be placed on a nuddy, spongy, or frozen
subgr ade.

-- End of Section --
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SECTI ON 02620A

SUBDRAI NAGE SYSTEM
09/ 01

PART 1  GENERAL

1.

1  REFERENCES

The publications |isted below forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

ASTM | NTERNATI ONAL (ASTM

ASTM A 123/ A 123M (2002) Zinc (Hot-Di p Gal vani zed) Coatings on
Iron and Steel Products

ASTM A 48/ A 48M (2000) Gray lron Castings

ASTM A 536 (1984; R 1999el) Ductile Iron Castings

ASTM C 231 (2003) Air Content of Freshly M xed Concrete by
the Pressure Method

ASTM D 1751 (1999) Preformed Expansion Joint Filler for

Concrete Paving and Structural Construction
(Nonextruding and Resilient Bitum nous Types)

ASTM D 1752 (1984; R 1996el) Prefornmed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete Paving
and Structural Construction

ASTM D 5034 (1995; R 2001) Breaking Strength and El ongation
of Textile Fabrics (G ab Test)

ASTM F 405 (1997) Corrugated Pol yet hyl ene (PE) Tubi ng and
Fittings

.2  SUBM TTALS

Covernnent approval is required for subnmittals with a "G' designation; submttals
not having a "G' designation are for information only. Wen used, a designation
following the "G' designation identifies the office that will reviewthe
submttal for the Governnent. The follow ng shall be submitted in accordance
with Section 01330 SUBM TTAL PROCEDURES:

SD- 04 Sanpl es

Filter Fabric; G AE
Pi pe for Subdrains; G AE

Sanples of filter fabric, pipe, and pipe fittings, before starting the
wor k.

SD-07 Certificates
Filter Fabric; G
Pi pe for Subdrains; G
Franme, Cover and G atings

Certifications fromthe manufacturers attesting that materials neet
specification requirenents. Certificates are required for drain pipe,
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drain tile, fittings, and filter fabric. Certified proof test results
denonstrating the ability of frane and cover or gratings to carry the
i nposed |ive | oad

3 DELIVER, STORAGE, AND HANDLI NG
3.1 Del i very and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and stored
with mninmumhandling. Materials shall not be stored directly on the ground

The inside of pipes and fittings shall be kept free of dirt and debris. During
shi pment and storage, filter fabric shall be wapped in burlap or simlar heavy
duty protective covering. The storage area shall protect the fabric from nud,
soil, dust, and debris. Filter fabric materials that are not to be installed
imedi ately shall not be stored in direct sunlight. Plastic pipe shall be
installed within 6 nonths fromthe date of manufacture unl ess ot herw se approved

3.2 Handl i ng
Material s shall be handled in such a manner as to insure delivery to the trench

i n sound undarmaged condition. Pipe shall be carried and not dragged to the
trench.

PART 2 PRODUCTS

2.

1 Pl PE FOR SUBDRAI NS

Pi pe for subdrains shall be of the types and sizes indicated.

.11 Drain Tile

1.2 Pl astic Pipe

Pl astic pipe shall contain ultraviolet inhibitor to provide protection from
exposure to direct sunlight.

.1.2.1 Corrugat ed Pol yet hyl ene (PE) Pipe and Fittings

Use ASTM F 405 for pipes 3 to 6 inches in diameter, inclusive. Fittings shal
be manufacturer's standard type and shall conformto the indicated specification.

.1.2.2 Pi pe Perforations

Water inlet area shall be a minimumof 0.5 square inch per linear foot.
Manuf acturer's standard perforated pi pe which essentially neets these
requi renents may be substituted with prior approval of the Contracting Oficer.

a. GCircular Perforations in Plastic Pipe: Circular holes shall be cleanly
cut not more than 3/8 inch) or less than 3/16 inch in diameter and
arranged in rows parallel to the |ongitudinal axis of the pipe
Perforations shall be approximately 3 inches center-to-center along
rows. The rows shall be approximately 1-1/2 inches apart and arranged
in a staggered pattern so that all perforations lie at the m dpoint
bet ween perforations in adjacent rows. The rows shall be spaced over
not nmore than 155 degrees of circunference. The spigot or tongue end of
the pipe shall not be perforated for a length equal to the depth of the
socket, and perforations shall continue at uniform spacing over the
entire length of the pipe

b. Slotted Perforations in Plastic Pipe: Grcunferential slots shall be
cleanly cut so as not to restrict the inflow of water and uniformy
spaced along the length and circunference of the tubing. Wdth of slots
shall not exceed 1/8 inch nor be less than 1/32 inch. The length of
i ndi vidual slots shall not exceed 1-1/4 inches on 3 inch diameter
tubi ng, 10 percent of the tubing inside nomnal circunference on 4 to 8
i nch dianmeter tubing, and 2-1/2 inches on 10 inch dianeter tubing
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Rows of slots shall be symetrically spaced so that they are fully
contained in 2 quadrants of the pipe. Slots shall be centered in the
val | eys of the corrugations of profile wall pipe.

2.2 FI LTER FABRI C

Filter fabric shall be a pervious sheet of polyester, nylon, or polypropyl ene
filanments woven or otherwise formed into a uniformpattern with distinct and
measur abl e openings. The filter fabric shall provide an equival ent opening size
(AOS) no finer than the US Standard Sieve No. 100 and no coarser than the US
Standard Sieve No. 70. ACS is defined as the nunber of the US Standard sieve
havi ng openings closest in size to the filter fabric openings. The filanents
shal | consist of a |long-chain synthetic polymer conposed of at |east 85 percent
by wei ght of propyl ene, ethylene, or vinylidene-chloride, and shall contain
stabilizers and/or inhibitors added to the base plastic to make the filanents
resistant to deterioration due to ultraviolet and heat exposure. The fabric
shal | have a m ni num physical strength of 100 pounds per inch in any direction
when tested in accordance with ASTM D 5034using the grab test method with 1
square inch jaws and a constant rate of travel of 12 inches per m nute.

El ongation at failure shall be between 30 and 70 percent. The fabric shall be
constructed so that the filanents will retain their relative position with
respect to each other. The edges of the fabric shall be selvaged or otherw se
finished to prevent the outer material frompulling away fromthe fabric.

2.3 DRAI NAGE STRUCTURES
2.3.1 Concrete

Except for precast concrete, reinforcenent shall conformto the requirenents in
Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. The concrete m xtures shal
have air content, by volune of concrete, based on neasurenents nade i medi ately
after discharge fromthe mxer of 5 to 7 percent when coarse-aggregate maxi mum
sizeis 1-1/2 inches or snaller. Air content shall be determ ned in accordance
with ASTM C 231. The concrete covering over steel reinforcing shall be not I|ess
than 1 inch thick for covers and not less than 1-1/2 inches thick for walls
and flooring. Concrete covering deposited directly against the ground shall be
at least 3 inches thick between the steel and the ground. Expansion-joint
filler material shall conformto ASTM D 1751 or ASTM D 1752

2.3.2 Mort ar

Mortar for pipe joints and connections to other drainage structures shall be
conposed of one part by volune of portland cenent and two parts of sand. The
quantity of water in the mxture shall be sufficient to produce a stiff workable
nortar. Water shall be clean and free of injurious acids, alkalies, and organic
inmpurities. The nortar shall be used within 30 mnutes fromthe tine the
ingredients are mxed with water.

2.3.3 Manhol es and Appurtenances2.3.3.1 Franme, Covers and G atings

Frame shall be cast gray iron, ASTM A 48/ A 48M dd ass 35B; or cast ductile iron
ASTM A 536, G ade 65-45-12. Solid cover and gratings shall be cast ductile iron
conforming to ASTM A 536, Grade 65-45-12. Al franes, covers and gratings shal
be proof tested to a | oad 188,000 I bs applied on a 9"x9" area. Franes, covers,
or gratings with cracks or detrinental permanent distortion shall be rejected.
Wei ght, shape, size, and waterway openings for covers and grates shall be as

i ndi cated on the plans.

2.3.3.2 St eel Ladder

A steel |adder shall be provided where the depth of a manhol e exceeds 12 feet.
The | adder will be not less than 16 inches in width, with 3/4 inch dianeter
rungs spaced 12 inches apart. The two stringers shall be a mninmum 3/8 inch
thick and 2 inches wi de. Ladder shall be adequately anchored to the wall by
means of steel inserts spaced not nore than 6 feet apart vertically, and shal
be so installed as to provide at least 6 inches of space between the wall and
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the rungs. Ladders and inserts shall be gal vani zed after fabrication in
conformance with ASTM A 123/ A 123M The wall along the line of the |adder shal
be vertical for its entire length

2.4  SUBDRAIN FI LTER AND BEDDI NG MATERI AL
Subdrain filtermaterial shall be the sanme material used for the the drainage
| ayer. Filter materials shall be clean and free fromsoil and foreign
materials. Filter blankets found to be dirty or otherw se contam nated shall be

renoved and replaced with material neeting the specific requirenents, at no
addi tional cost to the Governnent.

PART 3 EXECUTI ON

3.1 EXCAVATI ON AND BEDDI NG FOR SUBDRAI N SYSTEMS
Trenchi ng and excavation, including the renoval of rock and unstable material,
shall be in accordance with Section 02300A EARTHWORK. Beddi ng material shall be
placed in the trench as indicated or as required as replacenent materials used in
those areas where unstable nmaterials were renoved. Conpaction of the bedding
material shall be as specified for cohesionless material in Section 02300A
EARTHWORK

3.2 MANHOLES AND FLUSHI NG AND OBSERVATI ON RI SERS

3.2.1 Manhol es
Manhol es shall be installed conplete with franes and covers or gratings at the
locations and within the limts and sizes indicated. Manholes shall be
constructed as indicated on the drawings and as specified for manholes in
par agr aph DRAI NAGE STRUCTURES. Joints shall be conpletely filled and shall be
smooth and free of surplus nmortar or mastic on the inside of the structure.
Ladders shall be installed in nmanhol es as indicated. Base for nmanhol es shall be
cast-in-place concrete.

3.2.2 Fl ushi ng and Cbservation Risers
Fl ushi ng and observation riser pipes with franes and covers shall be installed at
the locations indicated. Risers shall be constructed of polyethylene pipe
Joining of riser pipes to the subdrain systemshall be as indicated.

3.3 | NSTALLATI ON OF FILTER FABRI C AND Pl PE FOR SUBDRAI NS

3.3.1 Installation of Filter Fabric

3.3.1.1 TEXT DELETED

TEXT DELETED

3.3.1.2 TEXT DELETED

TEXT DELETED

3.3.1.3 Trench Lining and Overl aps

Trenches to be lined with filter fabric shall be graded to obtain snooth side
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and bottom surfaces so that the fabric will not bridge cavities in the soil or be
damaged by projecting rock. The fabric shall be laid flat but not stretched on
the soil, and it shall be secured with anchor pins. Overlaps shall be at |east 12

i nches, and anchor pins shall be used along the overl aps.
3.3.2 Installation of Pipe for Subdrains
3.3.2.1 Pi pel ayi ng

Each pipe shall be carefully inspected before it is laid. Any defective or
danmaged pi pe shall be rejected. No pipe shall be laid when the trench conditions
or weather is unsuitable for such work. Water shall be renoved fromtrenches by
sunp punpi ng or other approved nethods. The pipe shall be laid to the grades and
al ignnent as indicated. The pipe shall be bedded to the established gradeline.
Perforations shall be centered on the bottom of the pipe. Pipes of either the
bel | - and- spi got type or the tongue-and-groove type shall be laid with the bell or
groove ends upstream Al pipes in place shall be approved before backfilling.

3.3.2.2 Joi ntings

a. Drain Tile: Drain tile shall be bedded as provided for bell-and-spigot
or tongue-and-groove types of pipe and laid with open joints of
approximately 1/8 inch width but not over 1/4 inch width. Drain tile
shall be protected against the entrance of filter material into the line
by the use of filter fabric

b. Perforated Corrugated Pol yethyl ene Pipe: Perforated corrugated
pol yet hyl ene drai nage pi pe shall be installed in accordance with the
manufacturer's specifications and as specified herein. A pipe with
physi cal inperfections shall not be installed. No nore than 5 percent
stretch in a section will be permtted

3.4 | NSTALLATI ON OF AND BACKFI LLI NG FOR BLI ND OR FRENCH DRAI NS

Filter material shall be placed as indicated and conpacted as specified for
cohesionless materials in Section 02300A EARTHWORK. Filter material shall extend
to a suitable outlet or to an outlet through a pipeline as indicated. Overlying
backfill material shall be placed and conpacted as specified in Secti on 02300A
EARTHWORK.

3.5 | NSTALLATI ON OF FI LTER NMATERI AL AND BACKFI LLI NG FOR SUBDRAI NS

After pipe for subdrains has been laid, inspected, and approved, filter materia
shal | be placed around and over the pipe to the depth indicated. The filter
material shall be placed in layers not to exceed 8 inches thick, and each |ayer
shal | be thoroughly conmpacted by mechani cal tanpers or ramers to obtain the
required density. Conpaction of filter material and the placenent and comnpaction
of overlying backfill material shall be in accordance with the applicable

provi sions specified in Section 02300A EARTHWORK.

3.6 TESTS

3.6.1 Pi pe Test
Strength tests of pipe shall conformto field service test requirenents of the
Federal Specification, ASTM specification, or AASHTO specification covering the

product (paragraph Pl PE FOR SUBDRAI NS) .

3.6.2 JP-4 Fuel Resistance Test
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Fi ve unaged fabric sanples, 4 (plus or minus 0.2) by 6 (plus or mnus 0.2)

i nches shall be imersed in JP-4 fuel at roomtenperature for a period of 7 days.
Each sanple then shall be tested for tensile strength and el ongation in
accordance with ASTM D 5034. The strength of the fabric in any direction shall
be no |l ess than 85 percent of the strength specified in paragraph FILTER FABRI C.

-- End of Section --
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SECTI ON 02749

HOT- M X ASPHALT (HVA) FOR Al RFI ELDS
03/ 02

PART 1  GENERAL

1.

1  REFERENCES

The publications |isted below forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

AMERI CAN ASSCCI ATI ON OF STATE H GAMAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)
AASHTO MP 1la (2002) Performance G aded Asphalt Bi nder
AASHTO TP53 (2000) Determ ning Asphalt Content of Hot M x

Asphalt by the Ignition Method **
AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 117 (1995) Materials Finer Than 75 microneter (No.
200) Sieve in Mneral Aggregates by Washing

ASTM C 1252 (1998) Unconpacted Void Content of Fine
Aggregate (as Influenced by Particle Shape,
Surface Texture, and G adi ng)

ASTM C 131 (1996) Resistance to Degradation of Snall-Size
Coar se Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM C 566 (1997) Total Evaporable Misture Content of
Aggregate by Drying

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

ASTM D 140 (2000) Sanpling Bitum nous Materials

ASTM D 1461 (1985; R 1994) Moisture or Volatile Distillates

in Bitum nous Paving M xtures

ASTM D 1559 (1989) Resistance to Plastic Flow of Bitun nous
M xtures Using Marshall Apparatus \ N(Del et ed;
continued use wi thout replacenent.)

ASTM D 2041 (1995) Theoretical Maxi mum Specific Gavity and
Density of Bitum nous Paving M xtures

ASTM D 2172 (1995) Quantitative Extraction of Bitumen from
Bi t um nous Pavi ng M xtures

ASTM D 2419 (1995) Sand Equi val ent Val ue of Soils and Fine
Aggr egate

ASTM D 242 (1995) Mneral Filler for Bitum nous Paving
M xt ures
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ASTM D 2489 (2000) Degree of Particle Coating of
Bi t um nous- Aggregate M xtures

ASTM D 2726 (2000) Bulk Specific Gavity and Density of
Non- Absor pti ve Conpacted Bitum nous M xture

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

ASTM D 3203 (1994; R 2000) Percent Air Voids in Conpacted
Dense and Open Bitum nous Paving M xtures

ASTM D 3665 (1999) Random Sanpling of Construction Materials

ASTM D 3666 (2000) M ni mum Requi renents for Agencies Testing
and | nspecting Bitum nous Paving Materials

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

ASTM D 4791 (1999) Flat Particles, Elongated Particles, or
Fl at and El ongated Particles in Coarse Aggregate

ASTM D 4867/ D 4867M (1996) Effect of Misture on Asphalt Concrete
Pavi ng M xt ures

ASTM D 5444 (1998) Mechani cal Size Analysis of Extracted
Aggr egat e

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

I gnition Method

ASTM D 995 (1995b) M xing Plants for Hot-M xed, Hot-Laid
Bi t um nous Paving M xtures

ASPHALT | NSTI TUTE (Al)

Al MB-02 (1997) M x Design Methods for Asphalt Concrete
and Ot her Hot-M x Types

STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

CDT Test 526 (1978) Operation of California Profil ograph and
Eval uation of Profiles

U S. ARMY CORPS OF ENG NEERS ( USACE)

CCE CRD-C 171 (1995) Test Method for Determining Percentage of
Crushed Particles in Aggregate

.2 DESCRI PTI ON OF WORK

The work shall consist of pavenent courses conposed of mneral aggregate and
asphalt material heated and mxed in a central mxing plant and placed on a
prepared course. HMA designed and constructed in accordance with this section
shall conformto the |Iines, grades, thicknesses, and typical cross sections shown
on the drawi ngs. Each course shall be constructed to the depth, section, or

el evation required by the drawi ngs and shall be rolled, finished, and approved
before the placenment of the next course.

.3  SUBM TTALS
CGovernnent approval is required for subnmittals with a "G' designation; submttals
not having a "G' designation are for information only. Wen used, a designation

following the "G' designation identifies the office that will reviewthe
submttal for the Governnent. The follow ng shall be submitted in accordance
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with Section 01330 SUBM TTAL PROCEDURES:
SD- 03 Product Data
M x Design; G EC
Proposed JM.
Contractor Quality Control; G EC
Quality control plan.
SD- 04 Sanpl es
Asphalt Cenent Binder; G RE
5 gallon sanple for mx design verification.
Aggregates; G RE

Sufficient materials to produce 200 | b of blended m xture for mx
design verification.

SD- 06 Test Reports

Aggregates; G EC
QC Monitoring; G RE

Aggregate and QC test results.
SD-07 Certificates

Asphalt Cenent Binder; G RE
Copi es of certified test data.

Testing Laboratory; G EC
Certification of conpliance.

1.4  METHOD OF MEASUREMENT
Measurenent of the quantity of hot-m x asphalt, per ton placed and accepted,

shall be made for the purposes of assessing the pay factors stipulated in this
section.

1.5 BASI S OF PAYMENT

The neasured quantity of hot-nixed asphalt will be paid for and included in the
| unp-sum contract price. |If less than 100 percent payment is due based on the
pay factors stipulated in paragraph MATERI AL ACCEPTANCE AND PERCENT PAYMENT, a
unit price of $29.00 per ton shall be used for purposes of calculating the
paynent reduction.

1.6 ASPHALT M XI NG PLANT

Pl ants used for the preparation of hot-m x asphalt shall conformto the
requi renents of ASTM D 995 with the foll ow ng changes:

a. Truck Scales. The asphalt mxture shall be wei ghed on approved scal es
furnished by the Contractor, or on certified public scales at the Contractor's
expense. Scal es shall be inspected and seal ed at | east annually by an approved
calibration | aboratory.
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b. Testing Facilities. The Contractor shall provide |aboratory facilities
at the plant for the use of the acceptance testing and the Contractor's quality
control testing.

c. Inspection of Plant. The shall have access at all tines, to al
areas of the plant for checking adequacy of equiprent; inspecting operation of
the plant; verifying weights, proportions, and material properties; checking the
temperatures maintained in the preparation of the m xtures and for taking
sanples. The Contractor shall provide assistance as requested, for the to
procure any desired sanpl es.

d. Storage Bins. The asphalt mxture may be stored in non-insul ated
storage bins for a period of tine not exceeding 3 hours. The asphalt mxture may
be stored in insulated storage bins for a period of time not exceeding 8 hours.
The mi x drawn from bins shall neet the same requirements as mix |oaded directly
into trucks

.7 HAULI NG EQUI PMENT

Trucks used for hauling hot-m x asphalt shall have tight, clean, and snpoth netal
beds. To prevent the m xture fromadhering to them the truck beds shall be
lightly coated with a m ni mrum anount of paraffin oil, |linme solution, or other
approved material. Petrol eum based products shall not be used as a rel ease
agent. Each truck shall have a suitable cover to protect the m xture from
adverse weather. Wen necessary to ensure that the mxture will be delivered to
the site at the specified temperature, truck beds shall be insulated or heated
and covers (tarps) shall be securely fastened.

.8 ASPHALT PAVERS

Asphalt pavers shall be self-propelled, with an activated screed, heated as
necessary, and shall be capabl e of spreading and finishing courses of hot-m x
asphalt which will neet the specified thickness, snoothness, and grade. The
paver shall have sufficient power to propel itself and the hauling equi pnment
wi t hout adversely affecting the finished surface.

.8.1 Recei vi ng Hopper

The paver shall have a receiving hopper of sufficient capacity to pernit a

uni form spreadi ng operation. The hopper shall be equi pped with a distribution
systemto place the mixture uniformly in front of the screed without segregation.
The screed shall effectively produce a finished surface of the required evenness
and texture without tearing, shoving, or gouging the mxture

.8.2 Aut omati ¢ Grade Controls

If an automatic grade control device is used, the paver shall be equipped with a
control system capable of automatically maintaining the specified screed

el evation. The control systemshall be automatically actuated fromeither a
reference |line and/or through a system of mechanical sensors or sensor-directed
mechani sns or devices which will nmaintain the paver screed at a predeterm ned
transverse slope and at the proper elevation to obtain the required surface. The
transverse slope controller shall be capable of maintaining the screed at the
desired slope within plus or mnus 0.1 percent. A transverse slope controller
shall not be used to control grade. The controls shall be capable of working in
conjunction with any of the follow ng attachnents:

a. Ski-type device of not less than 30 feet in |ength.
b. Taut stringline set to grade.

c. Short ski or shoe for joint nmatching.

d. Laser control

9 ROLLERS
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Roll ers shall be in good condition and shall be operated at sl ow speeds to avoid
di spl acement of the asphalt m xture. The nunber, type, and weight of rollers
shall be sufficient to conpact the mixture to the required density while it is
still in a workable condition. Equipnment which causes excessive crushing of the
aggregate shall not be used

.10  VWEATHER LI M TATI ONS

The hot-m x asphalt shall not be placed upon a wet surface or when the surface
temperature of the underlying course is |less than specified in Table 1. The
tenmperature requirenents may be waived by the , if requested; however, all other
requi renents, including conmpaction, shall be met.

Table 1. Surface Tenperature Limtations of Underlying Course

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

PART 2 PRODUCTS

2.

1  AGGREGATES

Aggregates shall consist of crushed stone, crushed gravel, crushed sl ag,

screeni ngs, natural sand and mineral filler, as required. The portion of
material retained on the No. 4 sieve is coarse aggregate. The portion of
material passing the No. 4 sieve and retained on the No. 200 sieve is fine
aggregate. The portion passing the No. 200 sieve is defined as mineral filler.
Al'l aggregate test results and sanples shall be submtted to the at |east 14
days prior to start of construction

1.1 Coar se Aggregate

Coar se aggregate shall consist of sound, tough, durable particles, free from
films of material that would prevent thorough coating and bonding with the
asphalt material and free fromorganic nmatter and ot her del eteri ous substances.
The coarse aggregate particles shall neet the followi ng requirenents:

a. The percentage of loss shall not be greater than 40 percent after 500
revol utions when tested in accordance with ASTM C 131

b. The percentage of |oss shall not be greater than 18 percent after five
cycl es when tested in accordance with ASTM C 88 usi ng nagnesi um sul fate

c. At least 75 percent by weight of coarse aggregate shall have at |east
two or nore fractured faces when tested in accordance with COE CRD-C 171.
Fractured faces shall be produced by crushing.

d. The particle shape shall be essentially cubical and the aggregate shal
not contain nore than 20 percent, by weight, of flat and elongated particles (3:1
ratio of maxi mumto mnimun) when tested in accordance with ASTM D 4791

1.2 Fi ne Aggregate

Fi ne aggregate shall consist of clean, sound, tough, durable particles. The
aggregate particles shall be free fromcoatings of clay, silt, or any

obj ectionable material and shall contain no clay balls. The fine aggregate
particles shall neet the follow ng requirenents

a. The quantity of natural sand (noncrushed nmaterial) added to the
aggregate blend shall not exceed 15 percent by weight of total aggregate.
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b. The individual fine aggregate sources shall have a sand equi val ent val ue
greater than 45 when tested in accordance with ASTM D 2419

c. The fine aggregate portion of the bl ended aggregate shall have an
unconpacted void content greater than 45.0 percent when tested in accordance with
ASTM C 1252 Met hod A
.1.3 Mneral Filler
M neral filler shall be nonplastic material nmeeting the requirements of ASTM D 242
.1.4 Aggregate Gradation
The conbi ned aggregate gradation shall conformto gradations specified in Table
2, when tested in accordance with ASTM C 136 and ASTM C 117, and shall not vary
fromthe lowlimt on one sieve to the high limt on the adjacent sieve or vice

versa, but grade uniformly fromcoarse to fine

Table 2. Aggregate G adations

Gradation 1 Gradation 2 TEXT DELETED
Per cent Passi ng Per cent Passi ng TEXT DELETED
Si eve Size, inch by Mass by Mass
1 100 ---
3/4 76- 96 100
1/ 2 68- 88 76- 96
3/8 60- 82 69- 89
No. 4 45- 67 53-73
No. 8 32-54 38- 60 TEXT DELETED
No. 16 22-44 26- 48
No. 30 15-35 18- 38
No. 50 9-25 11-27
No. 100 6- 18 6- 18
No. 200 3-6 3-6

.2 ASPHALT CEMENT BI NDER

Asphalt cenent binder shall conformto AASHTO MP la Performance G ade (PG 64-22.
Test data indicating grade certification shall be provided by the supplier at the
time of delivery of each load to the mx plant. Copies of these certifications
shall be submitted to the . The supplier is defined as the |ast source of any
nodi fication to the binder. The nmmy sanple and test the binder at the mx plant
at any tine before or during mx production. Sanples for this verification
testing shall be obtained by the Contractor in accordance with ASTM D 140 and in
the presence of the . These sanples shall be furnished to the for the
verification testing, which shall be at no cost to the Contractor. Sanples of
the asphalt cenent specified shall be submtted for approval not |ess than 14
days before start of the test section

.3 M X DESI GN

The Contractor shall develop the mix design. The asphalt mx shall be conposed
of a m xture of well-graded aggregate, mneral filler if required, and asphalt
material. The aggregate fractions shall be sized, handled in separate size
groups, and conbi ned in such proportions that the resulting m xture neets the
grading requirenents of the job mx fornmula (JMF). No hot-mx asphalt for
paynent shall be produced until a JMF has been approved. The hot-m x asphalt
shal | be designed using procedures contained in Al M5-02 and the criteria shown
in Table 3. If the Tensile 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 anobunt 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. Sufficient materials to produce 200 pound of
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bl ended mi xture shall be provided to the for verification of mx design at |east
14 days prior to construction of test section.

2.3.1 JMF Requirements

The job mx formula shall be submitted in witing by the Contractor for approval

at | east
m ni mum

a.

b.

h.

i
stating t

j-

14 days prior to the start of the test section and shall include as a

Per cent passing each sieve size.

Percent of asphalt cenent.

Percent of each aggregate and nmineral filler to be used.

Asphalt viscosity grade, penetration grade, or perfornmance grade.
Nurber of bl ows of hammer per side of nol ded speci nen.
Laboratory m xi ng tenperature.

Lab conpaction tenperature.

Tenperature-viscosity relationship of the asphalt cenent.

Pl ot of the conbined gradation on the 0.45 power gradation chart,
he nom nal maxi num si ze.

Graphical plots of stability, flow, air voids, voids in the mneral

aggregate, and unit weight versus asphalt content as shown in Al Ms-02.

k. Specific gravity and absorption of each aggregate.
. Percent natural sand.
m Percent particles with two or nore fractured faces (in coarse aggregate).
n. Fine aggregate angularity.
0. Percent flat or elongated particles (in coarse aggregate).
p. Tensile Strength Ratio.
g. Antistrip agent (if required) and anount.
r. List of all nodifiers and anount.
Table 3. Marshall Design Criteria
Test Property 75 Bl ow M x
Stability, pounds
m ni mum *2150
Fl ow, 0.01 inch 8-16
Air voids, percent 3-5

Percent Voids in
m neral aggregate
(m ni mun See Table 4

TSR, m ni mum per cent 75
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Table 3. Marshall Design Criteria
Test Property 75 Bl ow M x
* This is a mninmumrequirenent. The average during construction shall be
significantly higher than this nunber to ensure conpliance with the

speci fications.

Table 4. M nimum Percent Voids in Mneral Aggregate (VMA) **

Aggregate (See Table 2) M ni mum VMA, percent
Gradation 1 13.0
G adation 2 14. 0
Gradation 3 15.0

** Calculate VMA in accordance with Al M5-02, based on ASTM D 2726 bul k specific
gravity for the aggregate.

3.2 Adjustnents to JMF

The JMF for each mixture shall be in effect until a new forrmula is approved in
witing by the . Should a change in sources of any materials be nade, a new mi x
desi gn shall be perfornmed and a new JM- approved before the new material is used
The Contractor will be allowed to adjust the JMF within the linmts specified
bel ow to optimze m x volunmetric properties. Adjustnments to the JM- shall be
limted to plus or mnus 3 percent on the 1/2 inch, No. 4, and No. 8 sieves;
plus or mnus 1.0 percent on the No. 200 sieve; and plus or mnus 0.40 percent
bi nder content. |[If adjustnments are needed that exceed these linmts, a new m x
design shall be devel oped. Tol erances given above may pernmt the aggregate
grading to be outside the limts shown in Table 2; this is acceptable

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF ASPHALT BI NDER MATERI AL

The asphalt cenment nmaterial shall be heated avoi ding |ocal overheating and

provi ding a continuous supply of the asphalt material to the mxer at a uniform
temperature. The tenperature of unnodified asphalts shall be no nore than 325
degrees F when added to the aggregates. Modified asphalts shall be no nore than
350 degrees F when added to the aggregates.

.2 PREPARATI ON CF M NERAL AGGREGATE

The aggregate for the mxture shall be heated and dried prior to nmxing. No
damage shall occur to the aggregates due to the maxi mumtenperature and rate of
heating used. The tenperature of the aggregate and mineral filler shall not
exceed 350 degrees F when the asphalt cement is added. The tenperature shal

not be lower than is required to obtain conplete coating and uniformdistribution
on the aggregate particles and to provide a mxture of satisfactory workability.

.3 PREPARATI ON CF HOT-M X ASPHALT M XTURE

The aggregates and the asphalt cenent shall be weighed or netered and introduced
into the mxer in the amount specified by the JM-. The conbined materials shal
be m xed until the aggregate obtains a uniformcoating of asphalt binder and is
t horoughly distributed throughout the m xture. Wt mixing tine shall be the
shortest tinme that will produce a satisfactory m xture, but no |l ess than 25
seconds for batch plants. The wet mixing tinme for all plants shall be
establ i shed by the Contractor, based on the procedure for determning the
percentage of coated particles described in ASTM D 2489, for each individua
plant and for each type of aggregate used. The wet mixing tine will be set to
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at | east achieve 95 percent of coated particles. The noisture content of all
hot-m x asphalt upon discharge fromthe plant shall not exceed 0.5 percent by
total weight of m xture as neasured by ASTM D 1461.

.4 PREPARATI ON CF THE UNDERLYI NG SURFACE

I medi ately before placing the hot m x asphalt, the underlying course shall be
cl eaned of dust and debris. A prime coat and/or tack coat shall be applied in
accordance with the contract specifications.

.5  TEST SECTI ON

Prior to full production, the Contractor shall place a test section for each JMF
used. The contractor shall construct a test section 250 - 500 feet |long and two
paver passes wi de placed in tw lanes, with a longitudinal cold joint. The test
section shall be of the sane depth as the course which it represents. The
under|ying grade or pavenent structure upon which the test section is to be
constructed shall be the same as the renai nder of the course represented by the
test section. The equi pment used in construction of the test section shall be
the sanme equi pment to be used on the remai nder of the course represented by the
test section. The test section shall be placed as part of the project pavenent
as approved by the

.5.1 Sanpling and Testing for Test Section

One random sanpl e shall be taken at the plant, triplicate specinmens conpacted,
and tested for stability, flow, and | aboratory air voids. A portion of the sanme
sanpl e shall be tested for theoretical naxi numdensity (TMD), aggregate gradation
and asphalt content. Four randomy selected cores shall be taken fromthe

fini shed pavement mat, and four fromthe longitudinal joint, and tested for
density. Random sanpling shall be in accordance with procedures contained in
ASTM D 3665. The test results shall be within the tol erances shown in Table 5
for work to continue. |If all test results meet the specified requirements, the
test section shall remain as part of the project pavenent. |If test results
exceed the tol erances shown, the test section shall be renoved and replaced at no
cost to the and another test section shall be constructed.

Table 5. Test Section Requirements for Material and M xture Properties

Property Specification Limt

Aggregate G adation-Percent Passing (Individual Test Result)

No. 4 and | arger JMF plus or mnus 8

No. 8, No. 16, No. 30, and No. 50 JMF plus or mnus 6

No. 100 and No. 200 JMF plus or minus 2.0
Asphalt Content, Percent JMF plus or minus 0.5

(I'ndividual Test Result)

Laboratory Air Voids, Percent
(Average of 3 speci nens) JMF plus or minus 1.0

VMA, Percent (Average of 3 speci mens) 13 14 15 mi ni mum
Stability, pounds (Average of 3 specinens) 2150 mi ni num
Fl ow, 0.01 inches (Average of 3 specinens) 8 - 16

Mat Density, Percent of TMD
(Average of 4 Random Cor es) 93.0 - 96.5

Joint Density, Percent of TM
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Table 5. Test Section Requirenments for Material and M xture Properties
Property Specification Limt

(Average of 4 Random Cor es) 91.5 - 96.5

3.5.2 Addi tional Test Sections

If the initial test section should prove to be unacceptable, the necessary
adjustnents to the JMF, plant operation, placing procedures, and/or rolling
procedures shall be made. A second test section shall then be placed

Addi tional test sections, as required, shall be constructed and eval uated for
conformance to the specifications. Full production shall not begin until an
acceptabl e section has been constructed and accept ed.

.6  TESTI NG LABORATCRY

The | aboratory used to develop the JM- and for acceptance testing shall neet the
requi renents of ASTM D 3666. A certification signed by the manager of the

| aboratory stating that it neets these requirenents or clearly listing al
deficiencies shall be subnmitted to the prior to the start of construction. The
certification shall contain as a m ni mum

a. Qualifications of personnel; |aboratory nmanager, supervising technician,
and testing technicians.

b. Alisting of equipnent to be used in devel oping the job m x.
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materials Reference Laboratory
(AVRL) program

.7 TRANSPORTI NG AND PLACI NG
.7.1 Transporting

The hot-m x asphalt shall be transported fromthe mxing plant to the site in
clean, tight vehicles. Deliveries shall be schedul ed so that placing and
conpacting of mixture is uniformw th mnimum stopping and starting of the paver.
Adequate artificial lighting shall be provided for night placenents. Hauling
over freshly placed material will not be permitted until the material has been
conpacted as specified, and allowed to cool to 140 degrees F. To deliver mx to
the paver, the Contractor shall use a material transfer vehicle which shall be
operated to produce continuous forward notion of the paver.

.7.2 Pl aci ng

The mi x shall be placed and conpacted at a tenperature suitable for obtaining
density, surface snpot hness, and other specified requirenments. The maxi mumlift
t hi ckness shall be 2. Upon arrival, the m xture shall be placed to the ful
width by an asphalt paver; it shall be struck off in a uniformlayer of such
depth that, when the work is conpleted, it shall have the required thickness and
conformto the grade and contour indicated. The speed of the paver shall be
regul ated to elimnate pulling and tearing of the asphalt mat. Unless otherw se
permtted, placenment of the mixture shall begin along the centerline of a crowned
section or on the high side of areas with a one-way slope. The mxture shall be
pl aced in consecutive adjacent strips having a mininumw dth of 10 feet. The

I ongitudinal joint in one course shall offset the longitudinal joint in the
course imedi ately below by at least 1 foot; however, the joint in the surface
course shall be at the centerline of the pavenent. Transverse joints in one
course shall be offset by at least 10 feet fromtransverse joints in the
previous course. Transverse joints in adjacent |anes shall be offset a m ni mum
of 10 feet. On isolated areas where irregularities or unavoi dabl e obstacl es
make the use of mechani cal spreading and finishing equi pment inpractical, the
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m xture may be spread and | uted by hand tools.
.8  COWPACTI ON OF M XTURE

After placing, the mxture shall be thoroughly and uniformy conpacted by
rolling. The surface shall be conpacted as soon as possible w thout causing

di spl acenment, cracking or shoving. The sequence of rolling operations and the
type of rollers used shall be at the discretion of the Contractor, with the
exception that the Contractor shall not apply nore than three passes with a
vibratory roller in the vibrating node. The speed of the roller shall, at al
times, be sufficiently slowto avoid displacenent of the hot m xture and be

ef fective in conpaction. Any displacenment occurring as a result of reversing the
direction of the roller, or fromany other cause, shall be corrected at once.
Sufficient rollers shall be furnished to handl e the output of the plant. Rolling
shall continue until the surface is of uniformtexture, true to grade and cross
section, and the required field density is obtained. To prevent adhesion of the
m xture to the roller, the wheels shall be kept properly noistened but excessive
water will not be permtted. In areas not accessible to the roller, the mxture
shal | be thoroughly conmpacted with hand tanpers. Any mixture that becomes | oose
and broken, mxed with dirt, contains check-cracking, or is in any way defective
shall be renoved full depth, replaced with fresh hot m xture and i nmedi ately
conpacted to conformto the surrounding area. This work shall be done at the
Contractor's expense. Skin patching will not be all owed.

.9 JANTS

The formation of joints shall be nmade ensuring a continuous bond between the
courses and to obtain the required density. Al joints shall have the sane
texture as other sections of the course and neet the requirenents for snoothness
and grade.

.9.1 Transverse Joints

The roller shall not pass over the unprotected end of the freshly laid mxture,
except when necessary to forma transverse joint. Wen necessary to forma
transverse joint, it shall be made by neans of placing a bul khead or by tapering
the course. The tapered edge shall be cut back to its full depth and width on a
straight line to expose a vertical face prior to placing the adjacent |ane. The
cut back material shall be renpbved fromthe project. In both nethods, all contact
surfaces shall be given a light tack coat of asphalt material before placing any
fresh m xture against the joint.

.9.2 Longi tudi nal Joints

Longi tudinal joints which are irregular, damaged, unconmpacted, cold (less than
175 degrees F at the time of placing the adjacent |ane), or otherw se defective,
shall be cut back a minimumof 2 inches fromthe edge with a cutting wheel to
expose a clean, sound vertical surface for the full depth of the course. All
cutback material shall be renpbved fromthe project. Al contact surfaces shal

be given a light tack coat of asphalt material prior to placing any fresh m xture
agai nst the joint. The Contractor will be allowed to use an alternate nethod if
it can be denonstrated that density, snoothness, and texture can be net.

.10  CONTRACTOR QUALI TY CONTROL
.10.1 Ceneral Quality Control Requirenents
The Contractor shall devel op an approved Quality Control Plan. Hot-m x asphalt
for payment shall not be produced until the quality control plan has been
approved. The plan shall address all elenents which affect the quality of the
paverent including, but not limted to

a. Mx Design

b. Aggregate G ading
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c. Quality of Materials
d. Stockpil e Managenent
e. Proportioning
f. Mxing and Transportation
g. Mxture Volunetrics
h. Misture Content of M xtures
i. Placing and Fini shing
j. Joints
k. Conpaction
I. Surface Snoot hness
3.10.2 Testing Laboratory

The Contractor shall provide a fully equi pped asphalt |aboratory |ocated at the
plant or job site. The effective working area of the |aboratory shall be a

m ni mum of 150 square feet with a ceiling height of not less than 7.5 feet.

Li ghting shall be adequate to illumnate all working areas. It shall be equi pped
with heating and air conditioning units to maintain a tenperature of 75 degrees
F plus or minus 5 degrees F. Laboratory facilities shall be kept clean and all
equi pnent shall be maintained i n proper working condition. The shall be
permtted unrestricted access to inspect the Contractor's |aboratory facility, to
witness quality control activities, and to performany check testing desired

The wll advise the Contractor in witing of any noted deficiencies concerning
the laboratory facility, equipnment, supplies, or testing personnel and
procedures. When the deficiencies are serious enough to adversely affect test
results, the incorporation of the materials into the work shall be suspended
imediately and will not be permitted to resunme until the deficiencies are
corrected

3.10.3 Quality Control Testing

The Contractor shall performall quality control tests applicable to these
specifications and as set forth in the Quality Control Program The testing
program shal |l include, but shall not be limted to, tests for the control of
asphalt content, aggregate gradation, tenperatures, aggregate noisture, noisture
in the asphalt mxture, laboratory air voids, stability, flow, in-place density,
grade and snoot hness. A Quality Control Testing Plan shall be devel oped as part
of the Quality Control Program

3.10.3.1 Asphalt Content

A mnimumof two tests to deternmine asphalt content will be perforned per lot (a
lot is defined in paragraph MATERI AL ACCEPTANCE AND PERCENT PAYMENT) by one of
the followi ng nethods: extraction nethod in accordance with ASTM D 2172, Met hod
A or B, the ignition method in accordance with the AASHTO TP53, ASTM D 6307, or
the nucl ear nethod in accordance with ASTM D 4125, provided the nucl ear gauge is
calibrated for the specific m x being used. For the extraction nethod, the

wei ght of ash, as described in ASTM D 2172, shall be determ ned as part of the
first extraction test performed at the beginning of plant production; and as part
of every tenth extraction test performed thereafter, for the duration of plant
production. The |ast weight of ash value obtained shall be used in the

cal cul ation of the asphalt content for the m xture.

3.10.3.2 Gradation

Aggregate gradations shall be determ ned a mininmumof twi ce per |ot from
mechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444. \Wen
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asphalt content is determ ned by the nucl ear nethod, aggregate gradation shall be
determ ned fromhot bin sanples on batch plants, or fromthe cold feed on drum

m x plants. For batch plants, aggregates shall be tested in accordance with ASTM
C 136 using actual batch weights to determ ne the combi ned aggregate gradati on of
the m xture.

.10.3.3 Tenper at ur es
Temperatures shall be checked at |least four tinmes per |ot, at necessary
|l ocations, to determ ne the tenperature at the dryer, the asphalt cenment in the

storage tank, the asphalt mxture at the plant, and the asphalt mxture at the
job site.

.10.3.4 Aggregate Misture

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

.10.3.5 Moi sture Content of M xture

The noi sture content of the mxture shall be determ ned at |east once per lot in
accordance with ASTM D 1461 or an approved alternate procedure.

.10.3.6 Laboratory Air Voids, Marshall Stability and Fl ow

M xture sanples shall be taken at least four tinmes per lot and conpacted into
speci nens, using [50] [75] blows per side with the Marshall hamrer as descri bed
in ASTM D 1559. After conpaction, the |aboratory air voids of each specinen
shall be determ ned, as well as the Marshall stability and flow

.10.3.7 In-Place Density

The Contractor shall conduct any necessary testing to ensure the specified
density is achieved. A nuclear gauge may be used to nmonitor pavenent density in
accordance with ASTM D 2950

.10.3.8 G ade and Snoot hness

The Contractor shall conduct the necessary checks to ensure the grade and

snoot hness requirements are net in accordance with paragraph MATERI AL ACCEPTANCE
AND PERCENT PAYMENT

.10.3.9 Additional Testing

Any additional testing, which the Contractor deems necessary to control the
process, may be perforned at the Contractor's option.

.10.3.10 QC Monitoring

The Contractor shall submit all QCtest results to the on a daily basis as the
tests are perforned. The reserves the right to nonitor any of the Contractor's
quality control testing and to performduplicate testing as a check to the
Contractor's quality control testing

.10. 4 Sanpl i ng

When directed by the , the Contractor shall sanple and test any material which
appears inconsistent with simlar material being produced, unless such nmaterial
is voluntarily renoved and replaced or deficiencies corrected by the Contractor.
Al'l sanpling shall be in accordance with standard procedures specified.

.10.5 Control Charts

For process control, the Contractor shall establish and maintain |inear contro

charts on both individual sanples and the running average of |ast four sanples
for the paraneters listed in Table 6, as a minimum These control charts shal
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be posted as directed by the and shall be kept current at all times. The
control charts shall identify the project number, the test parameter being

pl otted, the individual sanple nunbers, the Action and Suspension Limts |isted
in Table 6 applicable to the test paraneter being plotted, and the Contractor's
test results. Target values fromthe JM- shall al so be shown on the contro
charts as indicators of central tendency for the cunul ative percent passing
asphalt content, and | aboratory air voids paraneters. Wen the test results
exceed either applicable Action Limt, the Contractor shall take inmediate steps
to bring the process back in control. Wen the test results exceed either
appl i cabl e Suspension Limt, the Contractor shall halt production until the
problemis solved. The Contractor shall use the control charts as part of the
process control systemfor identifying trends so that potential problens can be
corrected before they occur. Decisions concerning m x nodifications shall be
made based on analysis of the results provided in the control charts. The
Quality Control Plan shall indicate the appropriate action which shall be taken
to bring the process into control when certain paranmeters exceed their Action
Limts.

Table 6. Action and Suspension Limts for the Paraneters to be Plotted on
I ndi vi dual and Runni ng Average Control Charts

I ndi vi dual Sanpl es Runni ng Aver age of
Last Four Sanpl es

Action Suspensi on Action Suspension
Paraneter to be Plotted Limt Limt Limt Limt

No. 4 sieve, Cunulative % 6 8 4 5
Passi ng, deviation from JM
target; plus or mnus val ues

No. 30 sieve, Cunul ative % 4 6 3 4
Passi ng, deviation fromJM
target; plus or mnus val ues

No. 200 sieve, Cumul ative % 1.4 2.0 1.1 1.5
Passi ng, deviation fromJM

target; plus or mnus val ues

Stability, pounds (m ninum

75 bl ow JMF 1760 1640 2150 2030

Fl ow, 0.01 inches

75 bl ow JMF 8 min. 7 mn. 9 min. 8 mn.
16 max. 17 max. 15 max. 16 nex.

Asphalt content, % deviation 0.4 0.5 0.2 0.3

fromJM- target; plus or mnus

val ue

Laboratory Air Voids, % No specific action and suspension

deviation from JM target limts set since this paraneter is

val ue used to determi ne percent paynent

I n-place Mat Density, % of No specific action and suspension

TVD limts set since this paraneter is
used to determ ne percent paynent

I n-place Joint Density, % of No specific action and suspension

TVD limts set since this paraneter is

used to determ ne percent paynent

11 MATERI AL ACCEPTANCE AND PERCENT PAYMENT

02749- 14



W012DQ 04- B- 0011- 0001

The qual ity assurance (QA) programfor this project, specified below, will be
separate and distinct fromthe Contractor's quality control (QC) program
specified above. Testing for acceptability of work will be perfornmed by the or
by an i ndependent |aboratory hired by the , except for grade and snoot hness
testing which shall be perfornmed by the Contractor. Acceptance of the plant
produced m x and in-place requirenents will be on a lot to |ot basis. A standard
lot for all requirements will be equal to 2000 short tons. Were appropriate
adjustnent in paynent for individual |Iots of hot-mx asphalt will be nade based
on in-place density, laboratory air voids, grade and snoot hness in accordance
with the foll owi ng paragraphs. G ade and surface snoot hness determ nations will
be nade on the ot as a whole. Exceptions or adjustnents to this will be nade in
situations where the mix within one ot is placed as part of both the

i ntermedi ate and surface courses, thus grade and snoot hness neasurenents for the
entire lot cannot be nade. In order to evaluate |aboratory air voids and
in-place (field) density, each lot will be divided into four equal sublots.

111 Per cent Paynent

When a lot of material fails to nmeet the specification requirenments for 100
percent pay as outlined in the foll owi ng paragraphs, that |ot shall be renoved
and repl aced, or accepted at a reduced price which will be conputed by

mul tiplying the unit price by the lot's pay factor. The lot pay factor is
determ ned by taking the | owest conputed pay factor based on either |aboratory
air voids, in-place density, grade or snoothness (each di scussed below). Pay
factors based on different criteria (i.e., laboratory air voids and in-place
density) of the same lot will not be multiplied together to get a |ower |ot pay
factor. At the end of the project, an average of all lot pay factors will be
calculated. If this average | ot pay factor exceeds 95.0 percent and no

i ndividual lot has a pay factor less than 75.1 percent, then the percent paynment
for the entire project will be 100 percent of the unit bid price. |If the average
|l ot pay factor is less than 95.0 percent, then each ot will be paid for at the
unit price multiplied by the lot's pay factor. For any lots which are | ess than
2000 short tons, a weighted |ot pay factor will be used to cal cul ate the average
| ot pay factor.

.11.2 Subl ot Sanpling

One random mi xture sanple for determining |aboratory air voids, theoretica

maxi mum density, and for any additional testing the desires, will be taken from
a | oaded truck delivering mxture to each sublot, or other appropriate |ocation
for each sublot. Al sanples will be selected randomy, using commonly
recogni zed net hods of assuring randomess conformng to ASTM D 3665 and enpl oyi ng
tabl es of random nunbers or conputer prograns. Laboratory air voids will be
determined fromthree | aboratory conpacted speci nens of each sublot sanmple in
accordance with ASTM D 1559. The specinens will be conpacted within 2 hours of
the time the mxture was | oaded into trucks at the asphalt plant. Sanples will
not be reheated prior to conpaction and insulated containers will be used as
necessary to maintain the tenperature

.11.3 Additional Sanpling and Testing

The reserves the right to direct additional sanples and tests for any area which
appears to deviate fromthe specification requirenents. The cost of any
additional testing will be paid for by the . Testing in these areas will be in
addition to the lot testing, and the requirenments for these areas will be the
same as those for a lot.

.11. 4 Laboratory Air Voids and Theoretical Maxi num Density

Laboratory air voids will be calculated in accordance with ASTM D 3203 by

determ ning the Marshall density of each |ab conpacted specinmen using the

| abor at ory-prepared, thoroughly dry nethod in ASTM D 2726 and determ ning the

theoretical maxi numdensity (TMD) of every other sublot sanple using ASTM D 2041.
Laboratory air void calculations for each sublot will use the latest theoretica
maxi mum densi ty val ues obtained, either for that sublot or the previous sublot.
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The nean absol ute deviation of the four laboratory air void contents (one from
each sublot) fromthe JMF air void content will be evaluated and a pay factor
determined fromTable 7. Al laboratory air void tests will be conpleted and
reported within 24 hours after conpletion of construction of each lot. The TMD
is also used for conputation of conpaction, as required in paragraph: Mt and
Joint Densities.

.11.5 Mean Absol ute Devi ation

An exanpl e of the conputation of nmean absolute deviation for |aboratory air voids
is as follows: Assunme that the |aboratory air voids are determined from4 random
sanples of a ot (where 3 specinens were conpacted from each sanple). The
average | aboratory air voids for each sublot sanple are determined to be 3.5,

3.0, 4.0, and 3.7. Assune that the target air voids fromthe JM-is 4.0. The
nmean absol ute deviation is then:

Mean Absolute Deviation = (|3.5 - 4.0 +[3.0- 4.0] + 4.0 - 4.0] +|3.7 -
4.0|)/4

=(0.5+ 1.0+ 0.0 +0.3/4=(1.8/4 =0.45
The nean absol ute deviation for |aboratory air voids is determined to be 0.45.
It can be seen fromTable 7 that the lot's pay factor based on | aboratory air

voi ds, is 100 percent.

Table 7. Pay Factor Based on Laboratory Air Voids

Mean Absol ute Deviation of Lab Air Voids from JM Pay Factor, %
O 60 or less 100
0.61 - 0.80 98
0.81 - 1.00 95
1.01 - 1.20 90
Above 1.20 reject (0)

.11.6 I n-place Density
.11.6.1 Ceneral Density Requirenents

For determ ning in-place density, one randomcore (4 inches or 6 inches in
diameter) will be taken by the fromthe mat (interior of the lane) of each

subl ot, and one randomcore will be taken fromthe joint (inmmrediately over joint)
of each sublot. Each randomcore will be full thickness of the |ayer being

pl aced. When the randomcore is less than 1 inch thick, it will not be included
in the analysis. In this case, another randomcore will be taken. After air
drying in accordance with ASTM D 2726 for | aboratory-prepared, thoroughly dry
speci nens, cores obtained fromthe mat and fromthe joints will be used for

i n-place density determ nation.

.11.6.2 Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage of the
average TMD for the lot. The average TMD for each lot will be determ ned as the
average TMD of the two random sanples per lot. The average in-place mat density
and joint density for a lot are determ ned and conpared with Table 8 to cal cul ate
a single pay factor per |ot based on in-place density, as described bel ow.

First, a pay factor for both mat density and joint density are determ ned from
Table 8. The area associated with the joint is then determ ned and will be
considered to be 10 feet wide tinmes the length of conpleted | ongitudinal
construction joint inthe lot. This area will not exceed the total |ot size.

The length of joint to be considered will be that | ength where a new | ane has
been pl aced agai nst an adj acent |ane of hot-m x asphalt pavenent, either an

adj acent freshly paved | ane or one paved at any tine previously. The area
associated with the joint is expressed as a percentage of the total lot area. A
wei ghted pay factor for the joint is determ ned based on this percentage (see
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exanpl e below). The pay factor for mat density and the wei ghted pay factor for
joint density is conpared and the | owest selected. This selected pay factor is
the pay factor based on density for the lot. Wen the TMD on both sides of a
longitudinal joint is different, the average of these two TMD will be used as the
TMD needed to calculate the percent joint density. Al density results for a |ot
will be conpleted and reported within 24 hours after the construction of that |ot.

Table 8. Pay Factor Based on |In-place Density

Average Mat Density Average Joint Density
(4 Cores) Pay Factor, % (4 Cores)
94.0 - 96.0 100.0 Above 92.5
93.9 100.0 92. 4
93.8 or 96.1 99.9 92.3
93.7 99.8 92.2
93.6 or 96.2 99.6 92.1
93.5 99.4 92.0
93.4 or 96.3 99.1 91.9
93.3 98.7 91.8
93.2 or 96.4 98.3 91.7
93.1 97.8 91.6
93.0 or 96.5 97.3 91.5
92.9 96. 3 91.4
92.8 or 96.6 94.1 91.3
92.7 92.2 91.2
92.6 or 96.7 90. 3 91.1
92.5 87.9 91.0
92.4 or 96.8 85.7 90.9
92.3 83.3 90. 8
92.2 or 96.9 80.6 90.7
92.1 78.0 90.6
92.0 or 97.0 75.0 90.5
bel ow 92. 0, above 97.0 0.0 (reject) bel ow 90. 5

.11.6.3 Pay Factor Based on In-place Density

An exanpl e of the conputation of a pay factor (in I-P units only) based on
in-place density, is as follows: Assunme the following test results for field
density made on the lot: (1) Average mat density = 93.2 percent (of |lab TMD).
(2) Average joint density = 91.5 percent (of lab TMD). (3) Total area of lot =
30,000 square feet. (4) Length of conpleted |ongitudinal construction joint =
2000 feet.

a. Step 1: Determine pay factor based on mat density and on joint density,
usi ng Tabl e 8:

Mat density of 93.2 percent = 98.3 pay factor.
Joint density of 91.5 percent = 97.3 pay factor.
b. Step 2: Deternmine ratio of joint area (length of |ongitudinal joint Xx
10 ft) to mat area (total paved area in the lot): Mltiply the I ength of
conpl eted | ongi tudi nal construction joint by the specified 10 ft. wi dth and
divide by the mat area (total paved area in the lot).

(2000 ft. x 10 ft.)/30000 sqg.ft. = 0.6667 ratio of joint area to mat
area (ratio).

c. Step 3: Wighted pay factor (wpf) for joint is determ ned as indicated
bel ow.

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio) wf = 97.3
+ (100-97.3) (1-.6667) = 98.2%
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d. Step 4: Conpare weighted pay factor for joint density to pay factor for
mat density and select the snaller:

Pay factor for mat density: 98.3% \Wighted pay factor for joint
density: 98.2%

Select the smaller of the two values as pay factor based on density:
98. 2%

11,7 G ade

Wthin 5 working days after conpletion of a particular |Iot incorporating the
final earing course, the Contractor shall test the final wearing surface of the
pavement for conformance with specified plan grade requirenents. Al testing
shall be perfornmed in the presence of the . The final wearing surface of
pavement shall conformto the elevations and cross sections shown and shall vary
not more than 0.03 foot for runways or 0.05 foot for taxiways and aprons from
the plan grade established and approved at site of work. Finished surfaces at
juncture with other pavenents shall coincide with finished surfaces of abutting
pavenments. Deviation fromthe plan elevation will not be permtted in areas of
pavenments where cl oser conformance with planned elevation is required for the
proper functioning of drainage and other appurtenant structures involved. The
grade will be determned by running Iines of levels at intervals of 25 feet, or

l ess, longitudinally and transversely, to determne the el evation of the
conpl et ed pavenment surface. Detailed notes of the results of the testing shal

be kept and a copy furnished to the inmediately after each day's testing. Wen
nmore than 5 percent of all measurements nade within a lot are outside the 0.03
or 0.05 foot tolerance, the pay factor based on grade for that ot will be 95
percent. In areas where the grade exceeds the tol erance by nore than 50 percent,
the Contractor shall renove the surface lift full depth; the Contractor shal

then replace the Iift with hot-m x asphalt to neet specification requirenents, at
no additional cost to the . Dianond grinding may be used to renove high spots to
nmeet grade requirenents. Skin patching for correcting | ow areas or planing or
mlling for correcting high areas will not be permtted

.11.8 Sur face Snoot hness

The Contractor shall use TEXT DELETED the followi ng nethods to test and eval uate
surface snoot hness of the pavenent. Al testing shall be performed in the
presence of the Contracting Oficer. Detailed notes of the results of the
testing shall be kept and a copy furnished to the inmedi ately after each day's
testing. The profilograph nethod shall be used for all |ongitudinal TEXT DELETED
testing. The straightedge nethod shall be used for all transverse testing

Wher e drawi ngs show requi red devi ations froma plane surface (crowns, drainage
inlets, etc.), the surface shall be finished to neet the approval of the
Contracting O ficer.

.11.8.1 Snoot hness Requi renents

a. Straightedge Testing: The finished surfaces of the pavenents shall have
no abrupt change of 1/8 inch or nore, and all pavenents shall be within the
tol erances specified in Table 9 when checked with an approved 12 foot
strai ght edge.

Table 9. Strai ghtedge Surface Snoot hness--Pavenents

Pavenent Category Direction of Testing Tol erance, inches
Runways and taxi ways Longi t udi nal 1/8
Transver se 174
Cal i brati on hardstands and Longi t udi nal 1/8
conpass swi ngi ng bases Transver se 1/8
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Table 9. Strai ghtedge Surface Snoot hness--Pavenents

Pavenent Category Direction of Testing Tol erance, inches
Al'l other airfields and Longi t udi nal 1/4
hel i copt er paved areas Transver se 1/4

b. Profilograph Testing: The finished surfaces of the pavenents shall have
no abrupt change of 1/8 inch or nore, and all pavenent shall have a Profile
Index not greater than specified in Table 10 when tested with an approved
California-type profilograph. |If the extent of the pavenent in either direction
is less than 200 feet, that direction shall be tested by the straightedge method
and shall neet requirenments specified above.

Tabl e 10. Profilograph Surface Snoot hness--Pavenents

Pavenent Category Direction of Testing Maxi mum Speci fi ed
Profile Index (inch/mle)

Runways Longi t udi nal 7
Transverse 9

Taxi ways Longi t udi nal 9
Transver se (Use Strai ght edge)

Cal i brati on Hardstands & (Use Strai ght edge)

Conpass Swi ngi ng Bases

All Gher Airfield & Longi t udi nal 9

Hel i copter Paved Areas Transver se 9

3.11.8.2 Testing Method

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 tol erances specified
above. Separate testing of individual sublots is not required. |[|f any pavenent
areas are ground, these areas shall be retested imediately after grinding. The
entire area of the paverment shall be tested in both a longitudinal and a
transverse direction on parallel lines. The transverse lines shall be 15 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 |anes
20 feet or greater. Oher areas having obvious deviations shall also be tested
Longitudinal testing lines shall be continuous across all joints.

a. Straightedge Testing. The straightedge shall be held in contact with
the surface and noved ahead one-half the length of the straightedge for each
successi ve neasurenment. The anmount of surface irregularity shall be determ ned
by placing the freestanding (unl evel ed) straightedge on the pavenment surface and
allowing it to rest upon the two hi ghest spots covered by its |ength, and
measuring the nmaxi mum gap between the strai ghtedge and the pavenent surface in
the area between these two high points.

b. Profilograph Testing. Profilograph testing shall be perforned using
approved equi pment and procedures described in CDT Test 526. The equi pnent shal
utilize electronic recording and automati c conputerized reduction of data to
i ndicate "nmust-grind" bunmps and the Profile Index for the pavenent. The
"bl anki ng band" shall be 0.2 inches wide and the "bunp tenplate" shall span 1
inch with an offset of 0.4 inch. The profilograph shall be operated by an
approved, factory-trained operator on the alignnents specified above. A copy of
the reduced tapes shall be furnished the at the end of each day's testing.
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3.11.8.3 Payment Adj ustnment for Snoot hness

a. Straightedge Testing. Location and deviation from straightedge for al
nmeasurenents shall be recorded. Wen between 5.0 and 10.0 percent of al
measurenents made within a | ot exceed the tol erance specified in paragraph
Snoot hness Requi renents above, after any reduction of high spots or renoval and
repl acenent, the computed pay factor for that |ot based on surface snoot hness
will be 95 percent. Wen nore than 10.0 percent of all neasurenents exceed the
tol erance, the conputed pay factor will be 90 percent. Wen between 15.0 and
20.0 percent of all neasurenents exceed the tol erance, the conputed pay factor
will be 75 percent. Wen 20.0 percent or nore of the neasurenents exceed the
tol erance, the lot shall be renoved and replaced at no additional cost to the .
Regardl ess of the above, any snmall individual area with surface deviation which
exceeds the tol erance given above by nore than 50 percent, shall be corrected by
di anond grinding to neet the specification requirenents above or shall be renoved
and repl aced at no additional cost to the .

b. Profilograph Testing. Location and data fromall profil ograph
nmeasurenents shall be recorded. Wen the Profile Index of a | ot exceeds the
tol erance specified in paragraph Snoot hness Requirenents above by 1.0 inch/mle,
but less than 2.0 inches/mle, after any reduction of high spots or renmoval and
repl acenent, the conputed pay factor for that | ot based on surface snpot hness
will be 95 percent. Wen the Profile Index exceeds the tolerance by 2.0
inches/mle, but less than 3.0 inches/mle, the conputed pay factor will be 90
percent. Wen the Profile Index exceeds the tolerance by 3.0 inches/nmile, but
less than 4.0 inches/nmile, the conputed pay factor will be 75 percent. When the
Profile Index exceeds the tolerance by 4.0 inches/nmle or nore, the lot shall be
renoved and replaced at no additional cost to the . Regardless of the above, any
smal | individual area with surface deviati on which exceeds the tol erance given
above by nore than 5.0 inches/nmile or nore, shall be corrected by grinding to
meet the specification requirements above or shall be renmoved and repl aced at no
additional cost to the

c. Bunps ("Must Gind" Areas). Any bunps ("must grind" areas) shown on
the profilograph trace which exceed 0.4 inch in height shall be reduced by
di amond grinding until they do not exceed 0.3 inch when retested. Such grinding
shall be tapered in all directions to provide snooth transitions to areas not
requiring grinding. The following will not be permitted: (1) skin patching for
correcting low areas, (2) planing or mlling for correcting high areas. At the
Contractor's option, pavenent areas, including ground areas, nay be rechecked
with the profilograph in order to record a | ower Profile Index.

-- End of Section --
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SECTI ON 02753A

CONCRETE PAVEMENT FOR Al RFI ELDS AND OTHER HEAVY- DUTY PAVEMENTS
01/ 02

PART 1  GENERAL

1.

1  REFERENCES

The publications |isted below forma part of this specification to the extent
referenced. The publications are referred to in the text by basic designation
only.

ACl | NTERNATI ONAL (ACl)

ACl 211.1 (1991) Standard Practice for Selecting
Proportions for Normal, Heavywei ght, and Mass
Concrete

ACl 214. 3R (1988; R 1997) Sinplified Version of the

Recommended Practice for Evaluation of Strength
Test Results of Concrete

ACl 305R (1999) Hot Weat her Concreting
AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI ClI ALS
( AASHTO)
AASHTO M 182 (1991; R 1996) Burlap Coth Made from Jute or

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

ASTM A 184/ A 184M (2001) Fabricated Deforned Steel Bar Mats for
Concr et e Rei nforcenent

ASTM A 185 (1997) Steel Wl ded Wre Fabric, Plain, for
Concr et e Rei nf or cenent

ASTM A 497 (1999) Steel Wl ded Wre Fabric, Deforned, for
Concr et e Rei nforcenent

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, W&l ded and Seamnl ess

ASTM A 615/ A 615M (2000) Deformed and Plain Billet-Steel Bars for
Concr et e Rei nforcenent

ASTM A 616/ A 616M (1996a) Rail-Steel Deformed and Plain Bars for
Concr et e Rei nforcenent

ASTM A 617/ A 617M (1996a) Axle-Steel Deformed and Plain Bars for
Concr et e Rei nforcenent

ASTM C 1064/ C 1064M (1999) Tenperature of Freshly M xed Portl and
Cement Concrete

ASTM C 1077 (1998) Laboratories Testing Concrete and Concrete
Aggregates for Use in Construction and Criteria
for Laboratory Eval uation

ASTM C 117 (1995) Materials Finer Than 75 mcroneter (No.
200) Sieve in Mneral Aggregates by Washing
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

123

1260

131

136

142

143/ C 143M
150
172

174/ C 174M

192/ C 192M

231

260

295

31/ C 31M

33

39/ C 39M

470/ C 470M

494/ C 494M

618

78

881

94/ C 94M

1751

1752
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(1998) Lightweight Particles in Aggregate

(1994) Potential Alkali Reactivity of Aggregates
(Mortar-Bar Met hod)

(1996) Resistance to Degradation of Snall-Size
Coarse Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

(1978; R 1997) Cay Lunps and Friable Particles
i n Aggregat es

(2000) Slunp of Hydraulic Cenent Concrete
(1999a) Portland Cenent
(1999) Sanmpling Freshly M xed Concrete

(1997) Measuring Thi ckness of Concrete El enments
Using Drilled Concrete Cores

(2000) Making and Curing Concrete Test Specinens
in the Laboratory

(1997el) Air Content of Freshly M xed Concrete by
the Pressure Met hod

(2000) Air-Entraining Adm xtures for Concrete

(1998) Petrographi c Exam nation of Aggregates
for Concrete

(2000el1) Maki ng and Curing Concrete Test
Specinens in the Field

(1999ael) Concrete Aggregates

(2001) Conpressive Strength of Cylindrical
Concr et e Speci nens

(1998) Mdlds for Formi ng Concrete Test Cylinders
Vertically

(1999ael) Chemical Adm xtures for Concrete
(2000) Coal Fly Ash and Raw or Cal ci ned Nat ural
Pozzol an for Use as a M neral Adm xture in
Concrete

(1994) Flexural Strength of Concrete (Using
Si npl e Beam Wt h Third-Point Loading)

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

(2000e2) Ready-M xed Concrete

(1999) Preformed Expansion Joint Filler for
Concrete Paving and Structural Construction
(Nonextruding and Resilient Bitum nous Types)

(1984; R 1996el) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete Paving
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and Structural Construction
ASTM D 3665 (1999) Random Sanpling of Construction Materials
NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)
NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and other Technical Requirenents for
Wei ghi ng and Measuring Devi ces
NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Plant Standards \$n/c$\ X
STATE OF CALI FORNI A DEPARTMENT OF TRANSPORTATI ON ( CDT)

CDT Test 526 (1978) Operation of California Profil ograph and
Eval uation of Profiles

U S. ARW CORPS OF ENG NEERS ( USACE)

CCE CRD- C 100 (1975) Method of Sampling Concrete Aggregate and
Aggregate Sources, and Sel ection of Material for
Testing

CCE CRD-C 104 (1980) Met hod of Cal cul ation of the Fineness
Modul us of Aggregate

CCE CRD-C 114 (1997) Test Method for Soundness of Aggregates
by Freezing and Thawi ng of Concrete Speci nens

CCE CRD-C 119 (1991) Standard Test Method for Flat or
El ongated Particles in Coarse Aggregate

CCE CRD- C 130 (1989) Scratch Hardness of Coarse Aggregate
Particles

CCE CRD-C 143 (1962) Specifications for Meters for Automatic

I ndi cation of Misture in Fine Aggregate

CCE CRD-C 171 (1995) Test Method for Determining Percentage of
Crushed Particles in Aggregate

CCE CRD- C 300 (1990) Specifications for Menbrane-Form ng
Conpounds for Curing Concrete

CCE CRD- C 400 (1963) Requirenents for Water for Use in M xing
or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency and
Anplitude of Vibrators for Concrete

CCE CRD-C 55 (1992) Test Method for Wthin-Batch Uniformty
of Freshly M xed Concrete

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- DTL- 24441/ 20 (Rev. A) Paint, Epoxy-Polyam de, G een Priner,
Formul a 150, Type |11

.2 SYSTEM DESCRI PTI ON
This section is intended to stand alone for construction of concrete (rigid)
pavenment. However, where the construction covered herein interfaces with other

sections, the construction at each interface shall conformto the requirenents of
both this section and the other section, including tolerances for both.
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3 SUBM TTALS

CGovernnent approval is required for subnmittals with a "G' designation; submttals
not having a "G' designation are for information only. Wen used, a designation
following the "G' designation identifies the office that will reviewthe
submttal for the Governnent. The follow ng shall be submitted in accordance

wi th Section 01330 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Equi pment; G RE

a. Details and data on the batching and m xing plant prior to plant
assenbly including manufacturer's literature showi ng that the equipnent
nmeets all requirements specified herein

b. A description of the equi pnent proposed for transporting concrete
m xture fromthe central mxing plant to the paving equi pment at |east 7
days prior to start of paving unless otherw se specified.

c. At the tine the naterials are furnished for the m xture
proportioning study, a description of the equi pment proposed for the
pl aci ng of the concrete mxture, nethod of control, and manufacturer's
literature on the paver and finisher, together with the manufacturer's
witten instructions on adjustnents and operating procedures necessary to
assure a tight, snoboth surface on the concrete pavenent, free of tears
and ot her surface inperfections, including excessive paste on the
surface. The literature shall show that the equi pment neets all details
of these specifications

Proposed Techni ques; G RE

a. A description of the placing and protection nethods proposed prior
to construction of the test section, if concrete is to be placed in or
exposed to hot or cold weather conditions.

b. A detailed plan of the proposed paving pattern showi ng all planned
construction joints. No deviation fromthe jointing pattern shown on the
drawi ngs shall be made without witten approval of the Omaha District
Geot echni cal Branch

c. Data on the curing nmedia and nmethods to be used.
Sanpl es for Mxture Proportioning Studies; G EC

The results of the Contractor's m xture proportioning studies al ong
with a statenent giving the maxi mum nom nal coarse aggregate size and the
proportions of all ingredients that will be used in the nmanufacture of
concrete at |least 14 days prior to comrenci ng concrete placing
operations. Aggregate quantities shall be based on the mass in a
saturated surface dry condition. The statenent shall be acconpani ed by
test results froman i ndependent conmercial testing |aboratory, inspected
by the Governnment, and approved in witing, showing that mxture
proportioning studies have been made with materials proposed for the
project and that the proportions selected will produce concrete of the
qualities indicated. No substitutions shall be made in the materials
used in the mxture proportions without additional tests to show that the
quality of the concrete is satisfactory.

Delivery, Storage, and Handling of Materials; G RE
Copi es of waybills or delivery tickets for cenentitious material during
the progress of the work. Before the final paynment is allowed, waybills

and certified delivery tickets shall be furnished for all cenmentitious
material used in the construction
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SD- 06 Test Reports
Sanpling and Testing; G EC

Certified copies of |aboratory test reports, including all test data
for cement, pozzol an, aggregate, adm xtures, and curing conpound proposed
for use on this project. These tests shall be made by an approved
conmerci al |aboratory or by a |aboratory maintained by the manufacturers
of the materials. No material shall be used until notice of acceptance
has been given. Materials nmay be subjected to check testing by the
Covernnent from sanpl es obtained at the manufacturer, at transfer points,
or at the project site.

1.4 MEASUREMENT AND PAYNMENT
1.4.1 Measur enment s
1.4.1.1 Concrete

The quantity of concrete to be paid for will be the volume of concrete in cubic
yards including nonolithic curb, where required, placed in the conpleted and
accepted pavenent. Concrete will be nmeasured in place in the conpleted and
accepted pavenent only within the neat |ine dinmensions shown in the plan and
cross section. No deductions will be made for rounded or bevel ed edges or the
space occupi ed by pavenment reinforcenent, dowel bars, tie bars, or electrica
conduits, nor for any void, or other structure extending into or through the
pavement slab, measuring 3 cubic feet or less in volume. No other allowance for
concrete will be nade unless placed in specified |locations in accordance with
witten instructions previously issued by the Contracting Oficer.

1.4.1.2 M xture Proportions By Contractor

The Contractor shall be responsible for the mxture proportions of cenentitious
material s and chemical adm xtures; no separate neasurenent or paynment wll be
made for any cenentitious material, including pozzolan, or for any chenica

adm xture

1.4.1.3 St eel Rei nf or cenent
The quantity of steel bar mats or welded wire fabric for reinforcement will not

be neasured for paynment but will be considered as a subsidiary obligation of the
Contractor, covered under the price per cubic yard for concrete

1.4.1.4 Dowel s and Tie Bars

The quantity of dowels and tie bars used in the work will not be neasured for
paynent but will be considered as a subsidiary obligation of the Contractor
covered under the price per yard for concrete

1.4.1.5 Joint Materials
The quantity of expansion joint filler, slip joint filler, and inserts for
contraction joints will not be neasured for paynent but will be considered as a
subsidiary obligation of the Contractor, covered under the price per yard for
concrete. Joint sealing materials are covered in Section 02760A FI ELD MOLDED
SEALANTS FOR SEALI NG JO NTS IN RI G D PAVEMENTS or Section 02762A COVPRESSI ON
JO NT SEALS FOR CONCRETE PAVEMENTS

1.4.2 Payment s

1.4.2.1 Concrete

The quantity of concrete will be paid for and included in the | unp-sum contract
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price. |If less than 100 percent paynent is due based on the pay factors
stipulated in paragraph ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS, a unit
price of $125.00 per cubic yard shall be used for purposes of calculating the
paynent reduction. Paynment will constitute full conpensation for furnishing all
material s, equipnment, plant and tools, and for all |abor and other incidentals
necessary to conplete the concrete pavenent, except for other itens specified
herein for separate paynent.

1.5 ACCEPTABILITY OF WORK AND PAYMENT ADJUSTMENTS

[ Except as otherw se specified, testing for acceptability of work and, where
appropri ate, paynent adjustrments will be perforned by the Governnment.] Concrete
sanpl es shall be taken by the Contractor in the field to determine the slunp, air
content, and strength of the concrete. Test beans and test cylinders shall be
made for determ ning conformance with the strength requirenments of these

speci fications [and, when required, for determning the tine at which pavenents
may be placed into service]. Any pavenment not neeting the requirenent for
"specified strength' shall be renoved and replaced at no additional cost to the
Government. The air content shall be determ ned in accordance with ASTM C 231
Slunp tests shall be made in accordance with ASTM C 143/ C 143M Test beans and
cylinders shall be nolded and cured in accordance with ASTM C 31/ C 31Mand as
specified below. Steel nolds shall be used for molding the beans speci mens

Mol ds for cylinder test specimens shall conformto ASTM C 470/ C 470M The
Contractor shall furnish all materials, labor, and facilities required for
nmol di ng, curing, testing, and protecting test specinens at the site and in the

| aboratory. Laboratory curing facilities for test specinmens shall include

furni shing and operating water tanks equi pped with tenperature-control devices
that will automatically maintain the tenperature of the water at 73 plus or mnus
5 degrees F. The Contractor shall furnish and maintain at the site boxes or
other facilities suitable for storing the specinens while in the nold at a
temperature of 73 plus or minus 10 degrees F. Tests of the fresh concrete and of
t he hardened concrete speci nens shall be made by and at the expense of the
Contractor.

1.5.1 Pavenment Lots
Appropriate adjustrment in paynent for individual |ots of concrete paverment will

be nade in accordance with the foll owi ng paragraphs. No such adjustnment in
paynent will be rmade for any nmaterial other than concrete. A lot will be that

quantity of construction that will be evaluated for conpliance with specification
requirenents. A lot will be equal to 10 hour's of concrete m x production. In
order to eval uate thickness, each lot will be divided into four equal sublots

G ade and surface snoothness (and condition) determinations will be rmade on the
Il ot as a whole. However, any pavenment not neeting the required 'specified
strength' shall be renpbved and replaced at no additional cost to the Governnent.
Strength will be evaluated, but will not be considered for paynent adjustnent.
Edge slunp requirenents will be applied to each individual slab into which the
primary paving | anes are divided by transverse joints, and will not be considered
for payment adjustment. Sanples for determ ning aggregate grading for fine
aggregate and each size of coarse aggregate shall be taken as the aggregate bins
di scharge into the weigh hoppers. Results of tests on aggregates shall be used
to control aggregate production and concreting operations, as specified in

par agr aph TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL, but will not be
used for payment adjustment. Sanples for determining air content and slunp and
for fabricating strength speci nens shall be taken in accordance with ASTM C 172
during or inmmediately followi ng delivery of the concrete at the paving site and
deposition of the concrete immediately in front of the paver or transfer
spreader. Results of strength tests shall be used to control concreting
operations, but will not be used for paynment adjustnment. Cores for thickness
determ nation shall be drilled and eval uated as specified. Location of all
sanpl es shall be as directed and will be deliberately selected on a truly random
basi s, not haphazard, using commonly recogni zed net hods of assuring randomess,
enpl oyi ng randoni zi ng tabl es or conputer prograns, in accordance with ASTM D 3665

1.5.2 Acceptance of Lots
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When a lot of material fails to meet the specification requirenments, that |ot
will be accepted at a reduced price or shall be renoved and replaced. The | owest
conput ed percent paynent determ ned for any pavenent characteristic (i.e.

t hi ckness, grade, and surface snoothness) di scussed bel ow shall be the actua
percent paynent for that lot. The actual percent paynent will be applied to the
bid price and the quantity of concrete placed in the lot to determ ne actua
paynent .

1.5.3 Eval uati on

The Contractor shall provide facilities for and, where directed, personnel to
assi st in obtaining sanples for any Governnent testing, all at no additional cost
to the Government. Such testing will in no way relieve the Contractor of any
specified testing responsibilities. The Contractor shall provide all sanpling
and testing required for acceptance and paynent adjustnent at its expense. Such
sanpling and testing shall be perfornmed by a commercial testing | aboratory

i nspected by the Government and approved in witing. The |aboratory performnng
the tests shall be on-site and shall conformw th ASTM C 1077. The individual s
who sanple and test concrete or the constituents of concrete as required in this
specification shall be certified as Anerican Concrete Institute (ACl) Concrete
Field Testing Technicians, Gade |, or shall have otherw se denonstrated to the
satisfaction of the Contracting Oficer other training providing know edge and
ability equivalent to the ACC minimumrequirenents for certification. The

i ndi viduals who performthe inspection of concrete shall be certified as AC
Concrete Construction |Inspector, Level Il, or have otherw se denbnstrated to the
satisfaction of the Contracting Oficer other training providing know edge and
ability equivalent to the ACC minimumrequirenents for certification. The
Governnent will inspect the |aboratory, equipnent, and test procedures prior to
start of concreting operations and at |east once per year thereafter for
conformance with ASTM C 1077

1.5.4 Additional Sanpling and Testing

The Contracting O ficer reserves the right to direct additional sanples and tests
for any area which appears to deviate fromthe specification requirenents

Testing in these areas will be in addition to the sublot or lot testing, and the
requi renents for these areas will be the same as those for a sublot or lot, but
shall be at no additional cost to the Government.

1.5.5 Air Content Tests

Air content of the concrete shall be controlled as specified in paragraph TESTI NG
AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTRCL and will not be considered for
paynent adj ustnent.

1.5.6 Sl unp Tests

Slump of the concrete shall be controlled as specified in paragraph TESTI NG AND
I NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL and will not be considered for paynent
adj ust nent .

1.5.7 Sur face Snoot hness

The Contractor shall use the follow ng nmethods to test and eval uate surface
snoot hness of the pavenent. Al testing shall be perfornmed in the presence of
the Contracting Oficer's representative. Detailed notes shall be kept of the
results of the testing and a copy furnished to the Governnment inmediately after
each day's testing. The profilograph nmethod shall be used for all |ongitudina
and transverse testing, except where the runs would be [ ess than 200 feet in

I ength and at the ends where the strai ghtedge shall be used. Were draw ngs show
requi red deviations froma plane surface (crowns, drainage inlets, etc.), the
surface shall be finished to meet the approval of the Contracting Oficer

1.5.7.1 Snmoot hness Requi renent s

a. Straightedge Testing: The finished surfaces of the pavenents shall have
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no abrupt change of 1/8 inch or nore, and all pavenents shall be within
the limts specified in Table 1 when checked with an approved 12 foot
strai ght edge.

TABLE 1
STRAI GHTEDCGE SURFACE SMOOTHNESS- - PAVEMENTS
Di rection Limts
Pavenent Category of Testing I nches
Runways and Taxi ways Longi t udi nal 1/8
Transver se 1/4
Cal i bration Hardstands & Longi t udi nal 1/8
Conpass Swi ngi ng Bases Transver se 1/8
Al Gher Airfield and Longi t udi nal 1/4
Hel i copter Paved Areas Transver se 1/4
Roads and Streets Longi t udi nal 3/ 16
Transver se 1/4
Tank Hardstands, Parking Longi t udi nal 1/4
Areas, Open Storage Areas Transver se 1/4
b. Profilograph Testing: The finished surfaces of the pavenents shall have
no abrupt change of 1/8 inch or nore, and all pavenent shall have a

Profile Index not greater than specified in Table 2 when tested with an
approved California-type profilograph. |If the extent of the pavenent in
either direction is less than 200 feet, that direction shall be tested
by the strai ghtedge nmethod and shall neet requirements specified for
such.

TABLE 2
PROFI LOGRAPH SURFACE SMOOTHNESS- - PAVEMENTS

Maxi mum Speci fi ed

Direction Profil e | ndex

Pavenent Category

Runways
Taxi ways
Cal i brati on Hardstands and

Conpass Swi ngi ng Bases

Al Oher Airfield and
Hel i copter Paved Areas

Roads and Streets

Tank Hardstands, Parking
Areas, Open Storage Areas
.5.7.2 Testing Method

After the concrete has hardened sufficiently to permt wal king thereon,
| ater than 36 hours after placenent,

| ot shall

irregularities exceeding the tol erances specified above.

of Testing
Longi t udi nal
Transver se

Longi t udi nal
Transver se

Longi t udi nal
Transver se

Longi t udi nal
Transver se

Longi t udi nal
Transver se
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profil ograph testing of multiple paving | anes shall be perforned at the timng
directed. Separate testing of individual sublots is not required. |If any
pavenment areas are ground, these areas shall be retested i Mmedi ately after
grinding. The entire area of the pavenent shall be tested in both a |ongitudinal
and a transverse direction on parallel lines. The transverse |lines shall be 15
feet or less apart, as directed. The longitudinal lines shall be at the
centerline of each paving | ane shown on the draw ngs, regardl ess of whether the
Contractor is allowed to pave two lanes at a tine, and at the 1/8th point in from
each side of the lane. Qher areas having obvi ous deviations shall al so be
tested. Longitudinal testing lines shall be continuous across all joints.
Transverse testing lines for pilot |anes shall be carried to construction joint
lines and for fill-in lanes shall be carried 24 inches across construction
joints, and the readings in this area applied to the fill-in lane. Straightedge
testing of the longitudinal edges of slipfornmed pilot |anes shall also be
performed before paving fill-in |lanes as specified in paragraph "Edge Slunp and
Joint Face Deformation".

a. Straightedge Testing: The straightedge shall be held in contact with the
surface and noved ahead one-half the I ength of the straightedge for each
successi ve neasurenent. The anmount of surface irregularity shall be
determ ned by placing the freestandi ng (unl evel ed) straightedge on the
pavement surface and allowing it to rest upon the two highest spots
covered by its length and neasuring the maxi num gap between the
strai ght edge and the pavenent surface, in the area between these two high
poi nts.

b. Profilograph Testing: Profilograph testing shall be perforned using
approved equi prent and procedures described in CDT Test 526. The
equi pnent shall utilize electronic recording and automati c conputerized
reduction of data to indicate "nust-grind® bunps and the Profile |ndex
for the pavenent. The "blanki ng band" shall be 0.2 inches wi de and the
"bunmp tenplate" shall span 1 inch with an offset of 0.4 inch. The
profil ograph shall be operated by an approved, factory-trained operator
on the alignments specified above. A copy of the reduced tapes shall be
furni shed the Governnent at the end of each day's testing.

1.5.7.3 Paynment Adj ustnent for Snoot hness

a. Straightedge Testing: Location and deviation from strai ghtedge for al
measurenents shall be recorded. Wen between 5.0 and 10.0 percent and
| ess than 15.0 percent of all measurenents made within a | ot exceed the
tol erance specified in paragraph "Snoot hness Requirenments" above, after
any reduction of high spots or renmoval and repl acenent, the conputed
percent paynent based on surface smoothness will be 95 percent. Wen
nore than 10.0 percent and | ess than 15.0 percent of all neasurenents
exceed the tol erance, the conputed percent paynent will be 90 percent.
When between 15.0 and 20.0 percent of all neasurenents exceed the
tol erance, the computed percent paynent will be 75 percent. Wen 20.0
percent or nore of the nmeasurenents exceed the tol erance, the | ot shal
be renoved and replaced at no additional cost to the Governnent.
Regardl ess of the above, any small individual area with surface deviation
whi ch exceeds the tol erance given above by nmore than 50 percent shall be
corrected by grinding to nmeet the specification requirenments above or
shall be renoved and replaced at no additional cost to the Governnent.

b. Profilograph Testing: Location and data fromall profilograph
nmeasurenents shall be recorded. Wen the Profile Index of a | ot exceeds
the tol erance specified in paragraph "Snpot hness Requirenents" above by
1.0 inch per mile but Iess than 2.0 inches per nmile, after any reduction
of high spots or renoval and replacenent, the conputed percent paynent
based on surface snoothness will be 95 percent. Wen the Profile Index
exceeds the tolerance by 2.0 inches per nmle but less than 3.0 inches
per mle, the conputed percent payment will be 90 percent. Wen the
Profile I ndex exceeds the tolerance by 3.0 inches per mle but |ess than
4.0 inches per mile, the conputed percent payrment will be 75 percent.
When the Profile I ndex exceeds the tolerance by 4.0 inches per mle or
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nore, the lot shall be renoved and replaced at no additional cost to the
Covernnent. Regardl ess of the above, any snall individual area with
surface devi ati on which exceeds the tol erance given above by nore than
5.0 inches per nmile or nore, shall be corrected by grinding to nmeet the
speci fication requirenents above or shall be renobved and repl aced at no
addi tional cost to the Governnent.

c. Bunps ("Must Gind" Areas): Any bunps ("nust grind" areas) shown on the
profil ograph trace which exceed 0.4 inch in height shall be reduced by
grinding in accordance with subparagraph "Areas Defective In Plan G ade
O Snoot hness" until they do not exceed 0.3 inch when retested. Such
grinding shall be tapered in all directions to provide snooth transitions
to areas not requiring grinding. Areas of textured pavenent shall be
retextured in accordance with the subparagraph |isted above. At the
Contractor's option, pavenent areas including ground areas may be
rechecked with the profilograph in order to record a | ower Profile Index.

1.5.8 Edge Sl unmp and Joi nt Face Def ormation

The followi ng requirenents on testing and eval uati on of edge slunp and joint face
deformation apply only to pavenents 10 inches or nore in thickness. Use of

sl i p-form paving equi pmrent and procedures that fail to consistently provi de edges
within the specified tol erances on edge slunp and joint face deformation shall be
di sconti nued and the pavenents shall be constructed by neans of standard pavi ng
procedures using fixed fornms. Slabs having nore than the all owabl e edge sl unp
shal | be renoved and replaced as specified in subparagraph "Excessive Edge Sl ump”
before the adjacent lane is placed. Edge slunp and joint face deformation wll
not be applied to paynent adjustnent.

1.5.8.1 Edge S| unp

When slip-formpaving is used, not nore than 15.0 percent of the total free edge
of any slab of the pavenent, as originally constructed, shall have an edge sl unp
exceeding 1/4 inch, and no slab shall have an edge sl unp exceeding 3/8 inch as
determined in accordance with the nmeasurenments as specified in paragraph

"Determ nati on of Edge Slunmp". (The total free edge of the pavenent will be

considered to be the curmul ative total |inear neasurement of pavenent edge
originally constructed as non-adjacent to any existing pavenent; i.e., 100 feet
of pilot lane, a paving lane originally constructed as a separate lane, will have
200 feet of free edge; 100 feet of fill-in lane will have no free edge, etc.,).

The area affected by the downward novenent of the concrete along the pavenent
edge shall not exceed 18 inches back fromthe edge

1.5.8.2 Joi nt Face Deformation

In addition to the edge slunmp limts specified above, the vertical joint face
shall have a surface within the maximumlimts shown bel ow

O fset from O fset From O fset From Abr upt O fset of
Strai ght edge Strai ght edge Strai ght edge O f set Joi nt Face
Appl i ed Appl i ed Appl i ed in Any From True
Longi tudinal Iy Longi tudinal Iy Top to Bottom Direction Vertica
To Pavenent to Vertical Agai nst the

Surface 1 Face Joint Face

I nch Back From
Joi nt Line

Airfield 1/8 inch 1/4 inch 3/ 8 inch 1/8 inch 1 inch per
Paverent 12 inches
Al other 1/4 inch Al other itens sanme as airfield pavenent.

Pavenent

1.5.8.3 Det ermi nati on of Edge Sl unp
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I medi ately after the concrete has hardened sufficiently to permt wal king

t hereon, the pavement surface shall be tested by the Contractor in the presence
of a representative of the Contracting Oficer. Testing shall be perforned with
a straightedge to reveal irregularities exceeding the edge slunp tol erance
speci fi ed above. The edge slunp shall be determ ned at each free edge of each
slipformed paving | ane constructed. The straightedge shall be placed transverse
to the direction of paving and the end of the straightedge |ocated at the edge of
the paving |l ane. Measurenments shall be nmade at 5 to 15 foot spacings, as
directed, comencing at the header where paving was started. Initially
nmeasurenents shall be nade at 5 foot intervals in each |ane. Wen no
deficiencies are present, the Contracting O ficer may approve an increase in the
interval. Wen any deficiencies exist, the interval will be returned to 5 feet.
In no case shall the interval exceed 15 feet. |In addition to the transverse edge
sl unp determ nati on above, the Contractor, at the same time, shall check the

| ongi tudi nal surface snoothness of the joint on a continuous line 1 inch back
fromthe joint line using the strai ghtedge advanced one-half its length for each
reading. QOher tests of the exposed joint face shall be nmade as directed to
ensure that a uniform true vertical joint face is attained. These tests shal

i nclude | ongitudi nal straightedge testing of the vertical face and vertica
testing of the face for both snoothness and angle. The nmeasurenents shall be
made by the Contractor, shall be properly referenced in accordance w th paving

I ane identification and stationing, and a report given to the Contracting O ficer
within 24 hours after nmeasurenent is made. The report shall also identify areas
requiring replacenent in accordance with paragraph "Excessive Edge Slunp" as well
as the cunul ative percentage of total free edge of pavenent constructed to date
whi ch has an edge sl unp exceeding 1/4 inch.

1.5.8.4 Excessi ve Edge Sl unp

When edge sl unmp exceeding the limts specified above is encountered on either
side of the paving |ane, additional straightedge neasurenents shall be nade, if
required, to define the linear limts of the excessive slunp. The concrete for
the entire width of the paving lane within these limts of excessive edge slunp
or joint deformation shall be renpbved and repl aced i n conformance w th paragraph
REPAI R, REMOVAL, REPLACEMENT OR SLABS. Partial slabs renoved and repl aced shal
extend across the full width of the pavenent |ane, parallel to the transverse
joints, and both the section of the slab renoved and the section remaining in

pl ace shall have a minimumlength of 10 feet to the nearest schedul ed transverse
joint. If less than 10 feet rermains, the entire slab shall be renoved and

repl aced. Adding concrete or paste to the edge or otherw se mani pul ating 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.

1.5.9 Pl an Grade
1.5.9.1 Pl an G ade Tol erances

The fini shed surfaces of pavenents shall conform wi thin the tol erances shown
below, to the lines, grades, and cross sections shown. The finished surfaces of
airfield runway, taxiway, and apron pavenents shall vary not nore than 1/2 inch
above or below the plan grade line or elevation indicated. The surfaces of other
pavenments shall vary not nore than 3/4 inch. Plan grade shall be checked on the
Il ot as a whole and when nore than 5.0 and | ess than 10.0 percent of al
measurenents made within a lot are outside the specified tolerance, the conputed
percent paynent for that lot will be 95 percent. Wen nore than 10.0 percent are
outside the specified tol erances, the conmputed percent paynent for the lot wll
be 75 percent. However, in any areas where the deviation fromgrade exceeds the
specified tol erances by 50 percent or nore, the deficient area shall be renoved
and replaced at no additional cost to the Government. However, the above

devi ations fromthe approved grade |line and elevation will not be permtted in
areas where closer conformance with the planned grade and elevation is required
for the proper functioning of appurtenant structures. The finished surfaces of
new abutting pavenents shall coincide at their juncture

1.5.9.2 Grade Confornmance Tests
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Each pavenent category shall be checked by the Contractor for conformance with
pl an grade requirenents. For the purpose of making grade conformance tests, the
pavenments will be subdivided into the sane |ots used for all other paynent
adjustnent items. Wthin 5 days after paving of each lot, the finished surface
of the pavenent area in each ot shall be tested by the Contractor, in the
presence of a representative of the Contracting Oficer, by running |ines of

|l evel s at intervals corresponding with every |longitudinal and transverse joint to
determine the elevation at each joint intersection. The results of this survey
shall be recorded and a copy given to the Governnment at the conpletion of the
survey of each |ot.

1.5.10 Fl exural Strength

Each | ot of pavenment will be evaluated for acceptance in accordance with the
foll owi ng procedures. The Contractor shall be responsible for all testing
required herein. Testing shall be perfornmed by an approved comercia

| aboratory. Results of strength tests will not be used for paynent adjustnent.

1.5.10.1 Sanpl i ng and Testi ng

One conposite sanple of concrete fromeach sublot shall be obtained i n accordance
with ASTM C 172 fromone batch or truckload. Test cylinders, 6 x 12 in. shall be
fabricated and cured in accordance with ASTM C 31/C 31M and tested in accordance
with ASTM C 39/C 39M Two test cylinders per sublot (8 per lot) shall be
fabricated and cured for conpressive strength, and two tested at 14-day age and
two at 28-day age The remaining four shall be tested at the ages directed. At
the sanme time 2 additional test cylinders per sublot to be used for CQC tests
shall be fabricated and cured; and tested as specified in paragraph TESTI NG AND

I NSTECTI ON FOR CONTRACTOR QUALI TY CONTROL. Two beans for flexural strength shall
be fabricated and cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78 for every 2500 cubic yards of concrete. These shall be
tested at the ages directed.

1.5.10.2 Conput ati ons
The follow ng conputations shall be perforned

a. Average the eight 14-day conpressive strength tests for the lot and al so
conpute the standard deviation(s) for the eight tests.

b. Convert the 14-day average conpressive strength for the lot to equival ent
90-day average flexural strength for the lot, using the Correlation Ratio
determ ned during mxture design studies.

c. Report results of strength tests to the Contracting Oficer daily. These
val ues will be used for acceptance, but will not be used for paynent
adj ust nent .

1.5.11 Thi ckness

Each | ot of pavenment will be evaluated for acceptance and paynent adjustnment in
accordance with the followi ng procedure. The Contractor shall be responsible for
drilling the cores, neasuring the cores in the presence of the Contracting
Oficer's representative, and for filling the core holes as directed.

1.5.11.1 Drilling, Measuring, and Conputations

Two cores, between 3 and 6 in. in dianmeter, shall be drilled fromthe pavenent,
per sublot (8 per lot). The Contractor shall fill the core holes with concrete
contai ni ng an expandi ng adm xture, as directed. The cores shall be evaluated for
t hi ckness of the pavement in accordance with ASTM C 174/ C 174M  The pavenent

thi ckness fromthe 8 cores for the ot shall be averaged and the standard
deviation for the 8 thickness neasurenents shall be conputed

1.5.11.2 Eval uati on and Paynent Adjustment for Thi ckness
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Usi ng the Average Thi ckness of the |ot, the conmputed percent paynent for
t hi ckness shall be determined by entering the follow ng table

Pavenents Over 8 inches In Thickness

Deficiency in Thi ckness

Det er mi ned by Cores Conput ed Percent Paynent
I nches for Thickness
0.00 to 0.24 100
0.25 to 0.49 75
0.50 to 0.74 50
0.75 or greater 0

Pavenments 8 inches or Less In Thickness

Deficiency in Thickness

Det er mi ned by Cores Conput ed Percent Paynent
I nches for Thickness
0.00 to 0.24 100
0.25 to 0.49 65
0.50 or greater 0

Where 0 percent paynent is indicated, the entire |ot shall be renoved and
replaced at no additional cost to the Governnent. \Were either of the two cores
froma subl ot show a thickness deficiency of 0.75 inchor greater, two nore cores
shall be drilled in the sublot and the average thickness of the four cores
conputed. |If this average shows a thickness deficiency of 0.75 inch or nore [
0.50 inch for pavenents 8 inches or less in thickness] the entire sublot shall be
removed

1.5.12 Partial Lots

When operational conditions cause a lot to be term nated before the specified
four sublots have been conpleted, the follow ng procedure shall be used to adjust
the lot size and nunber of tests for the lot. Were three sublots have been
conpl eted, they shall constitute a | ot and acceptance criteria adjusted
accordingly. Were one or two sublots have been conpleted, they shall be
incorporated into the next lot or the previous lot, as directed, and the tota
nunber of sublots shall be used and acceptance criteria adjusted accordingly.

1.5.13 Areas Defective in Plan Grade or Snoot hness

In areas not neeting the specified limts for surface snoothness and plan grade,
hi gh areas shall be reduced to attain the required snoot hness and grade, except
as depth is limted below H gh areas shall be reduced either by hand rubbing
the freshly finished concrete with a silicon carbide brick and water when the
concrete is less than 36 hours old or by grinding the hardened concrete with an
approved surface grinding machine after the concrete is 14 days or nore ol d.
Rubbing with a silicon carbide brick and water shall be discontinued as soon as
contact with the coarse aggregate is made, and all further necessary reduction
shal | be acconplished by grinding the hardened concrete with a surface-grinding
machi ne after it is 14 days old. The area corrected by grinding the surface of
t he hardened concrete shall not exceed 5 percent of the area of any integra

sl ab, and shall not exceed 1 percent of the total area of any sublot. The depth
of grinding shall not exceed 1/4 inch. Al pavenment areas requiring plan grade
or surface snoothness corrections in excess of the limts specified above, shal
be renoved and replaced in conformance wth paragraph REPAIR REMOVAL,
REPLACEMENT OF SLABS. In pavenent areas given a wire conb or tined texture
areas exceedi ng 25 square feet that have been corrected by rubbing or grinding
shal | be retextured by transverse grooving using an approved groovi ng nachi ne of
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standard manufacture. The grooves shall be 1/8 inch deep by 1/4 inch wide on 2
inch centers and shall be carried into, and tapered to zero depth within the
non-corrected surface, or shall match any existing grooves in the adjacent
paverment. All areas in which rubbing or grinding has been perfornmed will be
subj ect to the thickness tol erances specified in paragraph Thickness. Any
rubbi ng or grinding performed on individual slabs with excessive deficiencies
shall be perfornmed at the Contractor’'s own decision without entitlenent to

addi tional conpensation if eventual renoval of the slab is required.

.6 ACCEPTABI LI TY OF WORK

The materials and the paverment itself will be accepted on the basis of tests nade
by the Government and by the Contractor's approved comrercial |aboratory or the
supplier's approved | aboratory, all as specified herein. The Government nay, at
its discretion, make check tests to validate the results of the Contractor's
testing. |If the results of the Governnent and Contractor tests vary by less than
2.0 percent, of the Government's test results, the results of the Contractor's
tests will be used. |If the results of the Governnent and Contractor tests vary
by 2.0 percent or nore, but |less than 4.0 percent, the average of the two will be
considered the value to be used. |f these vary by 4.0 percent or nobre, each
sanpling and testing procedure shall be carefully evaluated and both the
CGovernnent and the Contractor shall take another series of tests on duplicate
sanples of material. |If these vary by 4.0 percent or nore, the results of the
tests made by the Government shall be used and the CGovernnent will continue check
testing of this itemon a continuous basis until the two sets of tests agree
within less than 4.0 percent on a regular basis. Testing performed by the
Covernnent will in no way at any tine relieve the Contractor fromthe specified
testing requirenents.

.7 PRECONSTRUCTI ON TESTI NG OF MATERI ALS

The Contractor shall not be entitled to any additional paynent or extension of
ti me because of delays caused by sanpling and testing additional sources, or
sanpl es, necessitated by failure of any sanples.

.7.1 Aggr egat es

Aggregates shall be sanpled by the Contractor in the presence of a Governnent
representative. Sanples shall be obtained in accordance with COE CRD-C 100 and
of the size indicated therein, or larger if specified in paragraph Testing
Sequence Del eterious Materials -- Airfields Only and shall be representative of
the materials to be used for the project. [Sanples shall be delivered by the
Contractor to [US ARW CORPS OF ENG NEERS< KANSAS CI TY DI STRICT OFFI CE, at | east
60 days prior to start of construction. Sanples will be tested by the Governnent
to determ ne conpliance with these specifications.] [Testing of sanples shall be
the responsibility of the Contractor and shall be perforned by an approved
conmerci al | aboratory. No material shall be used unless test results show that
it neets all requirements of these specifications.

.7.2 Chem cal Adm xtures

The Contractor shall provide satisfactory facilities for ready procurenment of
adequat e test sanples. Al sanpling and testing of an adm xture will be by and
at the expense of the CGovernnent. Tests will be conducted with materials
proposed for the project. An air-entraining adm xture that has been in storage
at the project site for longer than 6 nonths or that has been subjected to
freezing will be retested at the expense of the Contractor when considered
appropriate and shall be rejected if test results are not satisfactory.

.7.3 Curing Conpound

The Contractor shall provide satisfactory facilities for ready procurenent of
adequat e test sanples. The sanpling and testing will be by and at the expense of
t he Governnent.

7.4 Epoxy-Resin Materi al
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At | east 30 days before the material is used, the Contractor shall submt
certified copies of test results showing that the specific |lots or batches from
which the material will be furnished to this project have been tested by the
manufacturer and that the material conforns to the requirements of these
specifications. Wen epoxy resin arrives at the job site, the Contractor shal
assi st the Governnent to sanple the material. The Governnment will test the
sanple or will retain it in storage for possible future testing, as considered
appropriate

.7.5 Cenents, Pozzol ans, and GEBF Sl ag

Preconstruction sanpling and testing of cenent, pozzolan, and GGBF sl ag shal
conformto the requirenments specified for sanpling and testing during
construction except that test results showi ng that each material neets
specification requirenents shall be available at |east 5 days before start of
pavi ng operations.

.8  TESTI NG BY CONTRACTOR DURI NG CONSTRUCTI ON
.8.1 Contractor's Testing Requirenents

During construction, the Contractor shall be responsible for sanpling and testing
aggregates, cenmentitious materials (cenment and pozzol an), and concrete to
determ ne conpliance with the specifications. Al sanpling and testing shall be
perfornmed by an approved commercial |aboratory, or for cenentitious materials,
the manufacturer's |aboratory. Sanples of aggregate shall be obtained as the

bi ns di scharge into the the wei gh hopper. Sanples of concrete shall be obtained
at the point of delivery to the paver. The Governnent will sanple and test
concrete and ingredient naterials as considered appropriate. The Contractor
shall provide facilities and | abor as may be necessary for procurenent of
representative test sanples. Testing by the Governnent will in no way relieve
the Contractor of the specified testing requirenents.

.8.2 Cenentitious Materials

Cenent [, ground granul ated bl ast furnace (GEBF) slag,] and pozzolan will be
accepted on the basis of manufacturer's certification of conpliance, acconpanied
by mll test reports showing that the material in each shipnent neets the

requi renents of the specification under which it is furnished. No cenentitious
material shall be used until notice of acceptance has been given by the
Contracting Officer. Cenentitious material may be subjected to check testing by
the Government from sanples obtained at the mll, at transfer points, or at the
proj ect site.

.9 QUALI FI CATI ONS

Al Contractor Quality Control personnel assigned to concrete construction shal
be American Concrete Institute (ACI) Certified Worknen in one of the foll ow ng
grades (or shall have approved witten evidence of having conpleted simlar
qual i fication prograns):

Concrete Field Testing Technician, G ade |
Concrete Laboratory Testing Technician, Gade |I or Il
Concrete Construction |Inspector, Level I

The foreman or |ead journeyman of the finishing crew shall have simlar
qualification for ACI Concrete Flatwork Technician/Finisher, or equal. Witten
docunent ati on shall be furnished for each workman in the above groups

.10  TEST SECTI ON
At | east 10 days but not nore than 60 days prior to construction of the concrete
pavenment, a test section shall be constructed [near the job site [, but not as

part of the production pavenent area,] at the | ocation designated on the contract
plans] [as part of the production paving area at an outer edge as indicated on
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the drawings. |If part of the production paving area, the test section will be
allowed to remain in place, if neeting all specification requirements and will be
paid for as part of the production pavenent]. There will be no separate paynent
for the test section or sections and the cost of the materials, and the
construction will be considered a subsidiary cost of constructing the project.
The Contractor shall notify the Contracting Oficer at |east 5 days in advance of
the date of test section construction. The test section shall consist of one
paving | ane at | east 400 feet |Iong and shall be constructed to a thickness as
shown on the project airfield pavement sections. The |lane width shall be the
sane as thatrequired for use in the project. The test section shall contain at
| east one transverse construction joint. |If keyed or dowel ed | ongitudina
construction joints are required in any of the production pavenents, they shal
be installed full Iength al ong one side of the test strip throughout the test
section. |If both keys and dowels are required, each shall be installed in half
of the test section. Two separate days shall be used for construction of the
test section. The Contractor shall use the test section to devel op and
denonstrate to the satisfaction of the Contracting Oficer the proposed techniques
of m xing, hauling, placing, consolidating, finishing, curing, start-up
procedures, testing methods, plant operations, and the preparation of the
construction joints. Variations in mxture proportions other than water shall be
made if directed. The test section shall be placed as approved by the
CGovernnent. The Contractor shall vary the water content, as necessary, to arrive
at the appropriate content. The mxing plant shall be operated and calibrated
prior to start of placing the test section. The Contractor shall use the sane
equi pnent, materials, and construction techniques on the test section as will be
used in all subsequent work. Base course preparation, concrete production,
pl aci ng, consolidating, curing, construction of joints, and all testing shall be
in accordance with applicable provisions of this specification. The Contractor
shal | construct the test section neeting all specification requirenents and bei ng
acceptable to the Contracting Oficer in all aspects, including surface texture
Failure to construct an acceptable test section will necessitate construction of
additional test sections at no additional cost to the Government. Test sections
allowed to be constructed as part of the production paving which do not neet
speci fication requirenents shall be renoved at the Contractor's expense. If the
Contractor proposes to use slipformpaving and is unable to construct an
acceptabl e test section, or if the slipformpaving equipnent and procedures are
found to be unable to produce acceptabl e pavenent at any tinme, the slipform
pavi ng equi pnment shall be renoved fromthe job and the construction conpl eted
using stationary side forns and equi pnent conpatible with them The Contractor
shal | provide four cores at least 6 inch diameter and 2 beans at |east 6 by 32
inches by full depth cut frompoints selected in the test section by the
Covernnent, 5 days after conpletion of the test section. Producti on pavi ng may
be started imediately after the results of 7-day tests of the cores have been
approved and after approval of the test section

.11 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

.11.1 Bul kK Cenentitious Materials

Al'l cementitious material shall be furnished in bulk. The tenperature of the
cenentitious material, as delivered to storage at the site, shall not exceed 150
degrees F.

.11.1.1  Transportation

When bul k cenentitious material is not unloaded fromprimary carriers directly
into weat her-tight hoppers at the batching plant, transportation fromthe

rail head, mll, or internmediate storage to the batching plant shall be
acconpl i shed in adequately designed weather-tight trucks, conveyors, or other
means that will protect the cementitious material from exposure to noisture.

.11.1.2 St orage Requi renents
I mredi ately upon receipt at the site of the work, cenentitious materials shall be

stored in a dry and properly ventilated structure. Al storage facilities shal
be subject to approval and shall allow easy access for inspection and
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identification. Sufficient cementitious materials shall be in storage to sustain
conti nuous operation of the concrete mxing plant while the pavenent is being

pl aced. To prevent cenent from becomi ng unduly aged after delivery, any cenent
that has been stored at the site for 60 days or nore shall be used before using
cenent of |esser age.

.11.1.3 Separation of Materials

Separate facilities shall be provided which will prevent any interm xing during
unl oadi ng, transporting, storing, and handling of each type of cenentitious
materi al .

.11.2 Aggregate Materials
.11.2.1 St or age

Aggregate shall be stored at the site of the batching and m xing plant avoi ding
br eakage, segregation, or contam nation by foreign materials. Each size of
aggregate from each source shall be stored separately in free-draining
stockpiles. Fine aggregate and the snall est size coarse aggregate shall renain
in free-draining storage for at |east 24 hours innmediately prior to use.
Sufficient aggregate shall be maintained at the site at all tines to pernmit
continuous uninterrupted operation of the mxing plant at the time concrete
pavement is being placed.

.11.2.2 Handl i ng

Aggregate shall be handl ed avoi di ng segregati on or degradation. Vehicles used
for stockpiling or noving aggregate shall be kept clean of foreign materials.
Tracked equi pment shall not be allowed on coarse aggregate stockpiles

St ockpil es shall be built up and worked avoi di ng segregation in the piles and
preventing different sizes of aggregate from being m xed during storage or

bat ching. Aggregate shall not be stored directly on ground unless a sacrificial
layer is left undisturbed and unused.

.11.3 G her Materials

Rei nforcing bars and accessories shall be stored above the ground on platforns,
skids, or other supports. Qher materials shall be stored avoiding contam nation
and deterioration. Chem cal adm xtures which have been in storage at the project
site for longer than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirements. The
Contractor shall ensure that materials can be accurately identified after bundles
or containers are opened

.12 EQUI PMENT

Al'l plant, equipnent, tools, and machines used in the work shall be naintained in
satisfactory working conditions at all tines.

.12.1 Bat chi ng and M xi ng Pl ant

.12.1.1 Locati on of Batching and M xi ng Pl ant

The bat ching and m xing plant shall be |ocated on project site as indicated on
the drawi ngs. There shall be operabl e tel ephonic or radi o conmunication between
the batching plant and the placing site at all tines concreting is taking place.
.12.1.2 Type and Capacity of Batching and M xi ng Pl ant

The bat ching and m xi ng plant shall be a stationary-type plant. The plant shal
be desi gned and operated to produce concrete within the specified tol erances, and
shall have a capacity of at |east 250 cu. yd. per hour. The batching plant

shall conformto the requirenents of NRMCA CPMB 100 and as specified; however
rating plates attached to batch plant equi pnent are not required.
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1.12.1.3 Equi pment Requi renents

The batching controls shall be either sem automatic or autonmatic. Sem autonatic
bat chi ng system shall be provided with interlocks. Separate bins or conpartnents
shal | be provided for each size group of aggregate and each cenentiti ous
material. Aggregates shall be weighed either in separate wei gh batchers with

i ndi vidual scales or cunulatively in one weigh batcher on one scale, provided the
fine aggregate is weighed first. Aggregate shall not be weighed in the sane
batcher with cementitious material. |If both cement and pozzol an are used, they
may be batched cumul atively, provided portland cenent is batched first. Water
shall not be weighed or neasured cunul atively with another ingredient. Wter
batcher filling and dischargi ng val ves shall be so interlocked that the discharge
val ve cannot be opened before the filling valve is fully closed. An accurate
mechani cal device for neasuring and di spensi ng each chemical adm xture shall be
provi ded. Each dispenser shall be interlocked with the batching cycle and

di scharged automatically to obtain uniformdistribution throughout the batch in
the specified mxing period. Different chem cal adm xtures shall not be conbined
before introduction in water and cenent. The plant shall be arranged to
facilitate the inspection of all operations at all tines. Suitable facilities
shal | be provided for obtaining representative sanples of aggregates from each
bin or conpartnent.

1.12. 1. 4 Scal es

Adequate facilities shall be provided for the accurate neasurenment and control of
each of the materials entering each batch of concrete. The wei ghing equi prment
shall conformto the applicable requirenents of NIST HB 44, except that the
accuracy shall be within 0.2 percent of scale capacity. The Contractor shal
provi de standard test weights and any other auxiliary equi pnent required for
checki ng the operating performance of each scale or other neasuring device. Each
wei ghing unit shall include a visible springless dial, which shall indicate the
scale load at all stages of the weighing operation or shall include a beam scal e
with a beam bal ance indicator that will show the scale in balance at zero | oad
and at any beamsetting. The indicator shall have an over and under travel equa
to at least 5 percent of the capacity of the beam Approved electronic digita
indicators and load cells may al so be used. The wei ghing equi pnent shall be
arranged to allow the concrete plant operator to conveniently observe the dials
or indicators.

1.12.1.5 Bat chi ng Tol erances
The follow ng tol erances shall apply.

Per cent age of Required

Material s Mass

Cenent (and Pozzol an) plus or mnus 1
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Adm xt ure plus or mnus 3

For vol unetric batching equi prent for water and adm xtures, the above nuneric

tol erances shall apply to the required volume of nmaterial being batched
Concentrated adm xtures shall be uniformy diluted, if necessary, to provide
sufficient volunme per batch to ensure that the batchers will consistently operate
wi thin the above tol erance.

1.12.1.6 Moi sture Contro

The plant shall be capabl e of ready adjustnent to conpensate for the varying

noi sture contents of the aggregates and to change the quantities of the materials
bei ng batched. An electric noisture neter conplying with the provisions of CCE
CRD- C 143 shall be provided for neasuring of noisture in the fine aggregate. The
sensing el ement shall be arranged so that nmeasurenent is nmade near the batcher
charging gate of the fine aggregate bin or in the fine aggregate batcher.
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1.12. 1.7 Recor ders

A graphic or digital recorder conformng to the requirements of NRMCA CPMB 100
shal | be furnished and kept operational at the batching plant.

1.12.2 Concrete M xers

M xers shall be stationary m xers. M xers shall be capabl e of conbining the
materials into a uniformm xture and of discharging this mxture wthout
segregation. The mxers shall not be charged in excess of the capacity
recommrended by the manufacturer. The m xers shall be operated at the drum or

m xi ng bl ade speed designated by the manufacturer. The mxers shall be

mai ntai ned in satisfactory operating condition, and the m xer drums shall be kept
free of hardened concrete. M xer blades or paddl es shall be replaced when worn
down nore than 10 percent of their depth when conmpared with the manufacturer's

di nension for new bl ades or paddl es.

1.12.2.1 Stationary, Central Plant, M xers

Stationary mxers shall be drumm xers of thetilting type. Mxers shall be
provided with an acceptable device to | ock the discharge mechanismuntil the
required mxing tine has el apsed.

1.12.2.2 M xing Tinme and Uniformty

a. Stationary Mxers: For stationary mxers, before uniformty data are
avail able, the mxing tine for each batch after all solid nmaterials are
in the mxer, provided that all of the mxing water is introduced before
one-fourth of the mxing time has el apsed, shall be 1 minute for mxers
having a capacity of 1 cubic yard. For m xers of greater capacity, this
mnimmtinme shall be increased 20 seconds for each additional 1.33 cubic
yard or fraction thereof. After results of uniformty tests are
avai l able, the mxing tine may be reduced to the mnimumtine required to
meet uniformty requirements; but if uniformity requirenents are not
being net, the mxing tinme shall be increased as directed. M xer
performance tests at new nmixing times shall be performed i medi ately
after any change in mxing time. Wen regular testing is perfornmed, the
concrete shall neet the limts of any five of the six uniformty
requirenents listed in Table 4, bel ow. \Wen abbreviated testing is
perforned, the concrete shall meet only those requirenments listed for
abbreviated testing. The concrete proportions used for uniformty tests
shall be as used on the project. Regular testing shall consist of
performng all six tests on three batches of concrete. The range for
regul ar testing shall be the average of the ranges of the three batches
Abbrevi ated testing shall consist of performng the three required tests
on a single batch of concrete. The range for abbreviated testing shal
be the range for one batch. |If nore than one mixer is used and all are
identical in ternms of nake, type, capacity, condition, speed of rotation,
etc., the results of tests on one of the mxers shall apply to the
others, subject to the approval of the Contracting Oficer. Al mxer
performance (uniformty) testing shall be perforned by the Contractor in
accordance with COE CRD-C 55 and with paragraph titled TESTI NG AND
| NSPECTI ON FOR CONTRACTOR QUALI TY CONTRCL

TABLE 4
UNI FORM TY REQUI REMENTS- - STATI ONARY M XERS
Regul ar Tests Abbrevi ated Tests
Al | owabl e Al | owabl e
Maxi mum Range f or Maxi mum Range
Par anet er Aver age of 3 Batches for 1 Batch
Unit weight of air-free 2.0 2.0

nmortar, |b/cubic ft
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TABLE 4
UNI FORM TY REQUI REMENTS- - STATI ONARY M XERS
Regul ar Tests Abbrevi at ed Tests
Al | owabl e Al | owabl e
Maxi nrum Range for Maxi mum Range
Par anmet er Aver age of 3 Batches for 1 Batch
Air content, percent 1.0 --
Sl unmp, inches 25 --
Coar se aggregate, percent 6.0 6.0
Conpressive strength at 7 days, 10.0 10.0
per cent
Wat er content, percent 1.5 --

1.12.3 Transporting Equi prent

Concrete shall be transported to the paving site in nonagitating equi pnent
conforming to ASTM C 94/ C 94M in approved agitators. Al transporting equi pnent
shal | be designed and operated to deliver and discharge the required concrete

m xture conpletely w thout segregation.

1.12.4 Transfer and Spreadi ng Equi pnent

Equi pment for transferring concrete fromthe transporting equi pment to the paving
lane in front of the paver shall be specially manufactured, self-propelled
transfer equipnment which will accept the concrete outside the paving | ane and
will transfer and spread it evenly across the paving lane in front of the paver
and strike off the surface evenly to a depth which permts the paver to operate
efficiently.

1.12.5 Paver - Fi ni sher

The paver-finisher shall be a heavy-duty, self-propelled nmachine designed
specifically for paving and finishing high quality pavenment. The paver-finisher
shal |l weigh at |east 2200 I b. per footof |ane width, and shall be powered by an
engi ne having at |east 6.0 horsepower per foot of |lane width. The paver-finisher
shal | spread, consolidate, and shape the plastic concrete to the desired cross
section in one pass. The nechanisms for form ng the pavenent shall be easily
adjustable in width and thickness and for required crown. 1In addition to other
spreaders required by paragraph Transfer and Spreadi ng Equi pnent, the
paver-fini sher shall be equipped with a full w dth knock-down auger or paddle
mechani sm capabl e of operating in both directions, which will evenly spread the
fresh concrete in front of the screed or extrusion plate. |Imersion vibrators
shal | be gang mounted at the front of the paver on a frame equi pped with suitable
controls so that all vibrators can be operated at any desired depth within the
slab or conpletely withdrawmn fromthe concrete, as required. The vibrators shall
be automatically controlled so that they will be inmediately stopped as forward
nmotion of the paver ceases. The spacing of the imrersion vibrators across the
pavi ng | ane shall be as necessary to properly consolidate the concrete, but the
cl ear distance between vibrators shall not exceed 30 inches. Spud vibrators
shal | operate at a frequency of not |ess than 8000 inpul ses per mnute and an
anplitude of not less than 0.03 inch and tube vibrators at a frequency of not

| ess than 5000 inpul ses per mnute and an anplitude of not |ess than 0.03 inch,
as determned by COE CRD-C 521. The paver-finisher shall be equipped with a
transversely oscillating screed or an extrusion plate to shape, conpact, and
smooth the surface and shall so finish the surface that no significant amount of
hand fini shing, except use of cutting straightedges, is required. The screed or
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extrusion plate shall be constructed to provide adjustnent for crown in the
pavement. The entire nmachine shall provide adjustnment for variation in |ane
width or thickness and to prevent nore than 8 inches of the screed or extrusion
pl ate extendi ng over previously placed concrete on either end when paving fill-in
| anes. Machi nes that cause displacenent of properly installed forns or cause
ruts or indentations in the prepared underlying materials and nachi nes that cause
frequent del ays due to nechanical failures shall be replaced as directed

.12.5.1 Paver - Fi ni sher with Fi xed Forns

The paver-finisher shall be equipped with wheels designed to keep it aligned with
the forms and to spread the load so as to prevent defornmation of the forns.

.12.5.2 Sl i pf orm Paver - Fi ni sher

The slipform paver-finisher shall be automatically controlled and craw er mounted
with four padded tracks so as to be conpletely stable under all operating
conditions. The paver-finisher shall finish the surface and edges so that no
edge slunp beyond al |l owabl e tol erance occurs. Horizontal alignment shall be
electronically referenced to a taut wire guideline. Vertical alignment shall be
el ectronically referenced on both sides of the paver to a taut wire guideline, to
an approved | aser control system or, only where permtted by paragraph Slipform
Paving, to a ski operating on a conpleted | ane. Suitable noving side fornms shal
be provided that are adjustable and will produce snooth, even edges

perpendicular to the top surface and neeting specification requirenents for

al i gnnent and freedom from edge sl unp.

.12.5.3 Longi t udi nal Mechani cal Fl oat

A 1l ongi tudi nal nechanical float shall be specially designed and nmanufactured to
smooth and finish the pavenent surface w thout working excess paste to the
surface. It shall be rigidly attached to the rear of the paver-finisher or to a
separate self-propelled frame spanning the paving |ane. The float plate shall be
at least 5 feet long by 8 inches wide and shall automatically be oscillated in
the longitudinal direction while slowmy noving fromedge to edge of the paving
lane, with the float plate in contact with the surface at all tinmes

.12.5.4 Nonrotating Pi pe Fl oat

A pipe float if used, shall be a nonrotating pipe 6 to 10 inches in dianeter and
sufficiently long to span the full paving width when oriented at an angl e of
approxi mately 60 degrees with the centerline. The pipe float shall be nounted on
a self-propelled frane that spans the paving |lane. No means of applying water to
the surface shall be incorporated in the pipe float.

.12.5.5 O her Types of Finishing Equi prent
Clary screeds or other rotating tube floats, or bridge deck finishers, shall not

be allowed on the project. Concrete finishing equi pment of types other than
speci fi ed above may be denonstrated on a test section outside the production

pavenment if approved in witing. |If the Contracting Oficer's representative
deci des fromeval uation of the test section that the equipnent is better than the
specified finishing equipnent, its use will be permitted as long as it continues

to performbetter than the specified equi pnent.
.12.6 Curing Equi prent

Equi prent for applying nenbrane-form ng curing conpound shall be nobunted on a
self-propelled frame that spans the paving |ane. The reservoir for curing
conpound shall be constantly mechanically (not air) agitated during operation and
shall contain nmeans for conpletely draining the reservoir. The spraying system
shal | consist of a nmechanically powered punp which will maintain constant
pressure during operation, an operable pressure gauge, and either a series of
spray nozzl es evenly spaced across the |ane to give uniformy overl apping
coverage or a single spray nozzle which is nounted on a carriage which
automatically traverses the lane width at a speed correlated with the forward
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nmovenment of the overall frame. Al spray nozzles shall be protected with w nd
screens. Any hand-operated sprayers allowed by paragraph Menbrane Curing shal

be conpressed air supplied by a nechanical air conpressor. |f the curing nachine
fails to apply an even coating of conpound at the specified rate, it shal

i medi ately be repl aced.

.12.7  Texturing Equi pnent

Texturing equi pnent shall be as specified below Before use, the texturing
equi pnent shall be denbnstrated on a test section, and the equipnent shall be
nmodi fied as necessary to produce the texture directed.

.12.7.1 Fabric Drag

A fabric drag shall consist of a piece of material as long as the | ane wi dth
securely attached to a separate wheel nmounted frame spanning the paving | ane or
to one of the other similar pieces of equipment. Wdth of the material shal
provide 12 to 18 inches dragging flat on the pavenment surface. Length shall be
at least equal to the width of the slab plus 24 inches. The naterial shall be
cl ean, reasonably new burlap, conpletely saturated with water before attachnent
to the frame and al ways resaturated before start of use and kept clean and
saturated during use. Burlap shall conformto AASHTO M 182, dass 3 or 4.

.12.8 Sawi ng Equi prent

Equi pment for sawing joints and for other similar sawi ng of concrete shall be
standard di anond-type concrete saws nobunted on a wheel ed chassis which can be
easily guided to follow the required alignment. Blades shall be dianond tipped
If denpbnstrated to operate properly, abrasive blades nmay be used.

.12.9 St rai ght edge

The Contractor shall furnish and maintain at the job site, in good condition, one
12 foot straightedge for each paving train for testing the hardened portland
cenent concrete surfaces. These straightedges shall be constructed of al um num
or magnesi um al l oy and shall have bl ades of box or box-girder cross section with
flat bottom adequately reinforced to insure rigidity and accuracy.

Strai ght edges shall have handl es for operation on the pavenent.

.12.10 Profil ograph

The Contractor shall furnish a 25 foot profilograph for testing the finished
pavement surface. The profilograph shall produce a record on tape of the results
of testing the pavenent surface and shall automatically mark the Profile Index of
each section tested as well as indicate and nmeasure each "nust grind" point, all
in accordance with CDT Test 526 and as required by paragraph Surface Snoot hness.

PART 2 PRODUCTS

2.

2.

2.

1  CEMENTITI QUS MATERI ALS

Cenentitious materials shall be portland cenent, or portland-pozzol an cenent, or
only portland cenent in conbination with pozzol an and shall conformto
appropriate specifications listed below. Tenperature of cenentitious nmaterials
as supplied to the project shall not exceed 150 degrees F

.11 Portl and Cenent

Portl and cenent shall conformto ASTM C 150, Type | |1, except that the maxinmm
amount of C3A in Type | cenent shall be 15 percent, lowalkali including false
set requirenents.

1.2 Pozzolan (Fly Ash and Silica Fune)

1.2.1 Fly Ash
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Fl'y ash shall conformto ASTM C 618, dass [C] [F], including the optiona

requi renents in Tables 1A and 2A. [Loss on ignition shall not exceed 3 percent.]
Class F fly ash, when used to mtigate al kali-aggregate reactivity, shall have a

Cal cium Oxi de (CaO content of |less than 8 percent. The Contractor shall conply

with EPA requirenents in accordance with Section 01670 RECYCLED / RECOVERED
VATERI ALS

.2 AGCREGATES

[I'n addition to the grading requirenments specified for coarse aggregate and for
fine aggregate, the conbi ned aggregate gradi ng shall neet the foll ow ng
requi renents.

a. |f necessary, a blending aggregate shall be used to neet the required
conbi ned grading. This blending aggregate shall be batched separately.
The conbi ned gradi ng of all aggregates used, in the proportions sel ected,
shall be conputed on the basis of cunulative percent retained on each
sieve specified for fine and coarse aggregate

b. The materials selected and the proportions used shall be such that when
t he Coarseness Factor (CF) and the Workability Factor (W are plotted on
a di agram as described in d. below, the point thus determ ned shall fal
within the parall el ogram descri bed therein.

c. The Coarseness Factor (CF) shall be determned fromthe foll ow ng
equati on:

CF = (cumul ative percent retained on the 3/8 in. sieve)(100)/(cumrul ative percent
retained on the No. 8 sieve)

The Workability Factor (W is defined as the cumul ati ve percent passing the No. 8
sieve. However, Wshall be adjusted, upwards only, by 2.5 percentage points for
each 94 pounds of cenentitious material per cubic yard greater than 564 pounds
per cubic yard.

d. A diagramshall be plotted using a rectangular scale with Won the
Y-axis with units from20 (botton) to 45 (top), and with CF on the
X-axis with units from80 (left side) to 30 (right side). On this
di agram a paral |l el ogram shall be plotted with corners at the follow ng
coordinates (CF-75, W28), (CF-75, W40), (CF-45, W32.5), and (CF-45,
W41). |If the point determined by the intersection of the conputed CF
and Wdoes not fall within the above parallel ogram the grading of each
size of aggregate used and the proportions selected shall be changed as
necessary.

e. In addition, the individual percent retained on each sieve shall be
plotted for the conbi ned aggregate gradi ng, on either rectangul ar or
sem -1 og graph paper. The graph shall show a relative snmooth transition
bet ween coarse and fine aggregate and shall have no najor valleys or
peaks in the area smaller than the No. 8 sieve. |If this plot does not
nmeet the above criteria, the grading of each size aggregate used and the
proportions selected shall be changed as necessary.]

.2.1 Aggr egat e Sour ces

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 ASTM
C 1260. Both coarse aggregate size groups shall be tested if fromdifferent
sources. Test results shall have a neasured expansion equal to or less than 0.08
percent at 16 days after casting. Should the test data indicate an expansion
greater than 0.08 percent, the aggregate(s) shall be rejected, or additiona
testing, using a nodified version of ASTM C 1260, shall be performed by the
Contractor as described below. ASTM C 1260 shall be nodified as follows to

i ncl ude one of the follow ng options:

a. UWilize the Contractor's proposed |ow al kali portland cenent and
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Class F fly ash in conbination for the test proportioning. Cass F fly
ash shall contain |l ess than 8 percent Calcium Oxide (CaOQ and shall be
used in the range of 25 to 40 percent of the total cenmentitious materia
by mass. The quantity shall be determined that will nmeet all the

requi renents of these specifications and which will [ower the expansion
equal to or less than 0.08 percent at 16 days after casting.

b. UWilize the Contractor's proposed | ow al kali portland cenment and
ground granul ated bl ast furnace (GEBF) slag in conbination for the test
proportioning. GGBF slag shall be used in the range of 40 to 50 percent
of the total cenentitious material by mass. The quantity shall be
determined that will neet all the requirenents of these specifications
and which will |ower the expansion equal to or less than 0.08 percent at
16 days after casting.

If any of the above options does not |ower the expansion equal to or |ess than
0.08 percent at 16 days after casting, the aggregate(s) shall be rejected and the
Contractor shall submit new aggregate sources for retesting. The results of the
testing shall be subnmitted to the Contracting O ficer for evaluation and

accept ance.

.2.2 Coar se Aggregate

Coarse aggregate shall have a satisfactory service record of at |least 5 years
successful service in three paving projects or, if a new source is used, shal
meet the requirements when tested for resistance to freezing and thaw ng.

.2.2.1 Mat eri al Conposition

Coar se aggregate shall consist of crushed, crushed stone, or a conbination thereof.
Crushed gravel shall contain not |ess than 75 percent of crushed particles by
mass in each sieve size, as determ ned by COE CRD-C 171

.2.2.2 Quality

Aggregates as delivered to the m xers shall consist of clean, hard, uncoated
particles neeting the requirenents of ASTM C 33 and other requirenments specified
herein. Coarse aggregate shall be washed. Washing shall be sufficient to renove
dust and ot her coati ngs.

.2.2.3 Particle Shape Characteristics

Particles of the coarse aggregate shall be generally spherical or cubical in
shape. The quantity of flat and el ongated particles in any size group shall not
exceed 20 percent by weight as determined by COE CRD-C 119. A flat particle is
defined as 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.

.2.2.4 Si ze and G ading
The nom nal maxi num si ze of the coarse aggregate shall be 1.5 inchesand shal

meet the size groups bel ow. Wen the nom nal maxi mum coarse size is greater than
1 inch, the aggregates shall be furnished in two size groups as foll ows:

Nom nal Maxi mum Si ze

I nches Size Goup
ASTM C 33

34 --No.67 (No. 4 to 3/4 inch)
ASTM C 33

1-1/2 --No. 4 (3/4 to 1-1/2 inch
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The grading of the coarse aggregate within the separated size groups shall
conformto the requirements of ASTM C 33, Sizes 67 and 4 as delivered to the

m xer. [The nom nal maxi num si ze aggregate used in a thin bonded overlay shall
not exceed one-third of the overlay thickness. Overlay thickness used in

determ ni ng coarse aggregate size shall not include additional thickness for

Il eveling. The entrained air content shall be increased nearer the upper linmt as
t he maxi mum coar se-aggregate size i s decreased.]

.2.2.5 Del eterious Materials - Airfield Pavenents

The anount of deleterious material in each sieve size of coarse aggregate shall
not exceed the limts shown in Table 5 below, determ ned in accordance with the
test net hods shown.

TABLE 5
LIMTS OF DELETERI QUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass

Material s TEXT DELETED
Clay lumps and friable TEXT DELETED 2.0 TEXT DELETED
particles (ASTM C 142)
Shal e (a) (ASTM C 295) TEXT DELETED 1.0 TEXT DELETED
Material finer than 0.075 nm TEXT DELETED 1.0 TEXT DELETED

(No. 200 sieve) (b) (ASTM C 117)

Li ght wei ght particles (c) TEXT DELETED 0.5 TEXT DELETED
(ASTM C 123)

Clay ironstone (d) TEXT DELETED 1.0 TEXT DELETED
(ASTM C 295)

Chert and cherty stone (less than TEXT DELETED 1.0 TEXT DELETED
2.40 Mg/ cubic neter density SSD
(2.40 Sp. G.)) (e) (ASTM C 295)

Cl aystone, mudstone, and TEXT DELETED 1.0 TEXT DELETED
siltstone (f) (ASTM C 295)

Shaly and argill aceous TEXT DELETED 1.0 TEXT DELETED
Iimestone (g) (ASTM C 295)

O her soft particles TEXT DELETED 1.0 TEXT DELETED
COE CRD-C 130

Total of all deleterious TEXT DELETED 3.0 TEXT DELETED
subst ances excl usive of nmateri al
finer than 0.075 mm (No. 200 sieve)

a. Shale is defined as a fine-grained, thinly lam nated or fissile
sedimentary rock. It is comonly conposed of clay or silt or both. It
has been indurated by conpaction or by cenentation, but not so nuch as
to have becone sl ate.

b. Limt for material finer than 0.075 nm (No. 200 sieve) will be increased
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to 1.5 percent for crushed aggregates if the fine material consists of
crusher dust that is essentially free fromclay or shale.

c. The separation nmediumshall have a density of 2.0 My/cubic meter (Sp
G. of 2.0). This limt does not apply to coarse aggregate manufactured
from bl ast-furnace slag unless contam nation is evident.

d. day ironstone is defined as an inpure variety of iron carbonate, iron
oxi de, hydrous iron oxide, or conbinations thereof, commonly mxed with
clay, silt, or sand. It comonly occurs as dull, earthy particles,
honobgeneous concretionary masses, or hard-shell particles with soft
interiors. Qher names comonly used for clay ironstone are "chocol ate
bars" and |inonite concretions.

e. Chert is defined as a rock conposed of quartz, chal cedony or opal, or any

m xture of these forms of silica. It is variable in color. The texture
is so fine that the individual mneral grains are too snall to be

di stingui shed by the unaided eye. |Its hardness is such that it scratches
gl ass but is not scratched by a knife blade. It may contain inpurities

such as clay, carbonates, iron oxides, and other mnerals. Oher nanes
commonly applied to varieties of chert are: flint, jasper, agate, onyx,
hornstone, porcellanite, novaculite, sard, carnelian, plasm, bloodstone
touchstone, chrysoprase, heliotrope, and petrified wood. Cherty stone is
defined as any type of rock (generally |imestone) that contains chert as
| enses and nodul es, or irregular nasses partially or conpletely replacing
the original stone

f. daystone, nudstone, or siltstone, is defined as a nmassive fine-grained
sedi mentary rock that consists predomnantly of indurated clay or silt
wi thout |am nations or fissility. It nay be indurated either by
conpacti on or by cenentation.

g. Shaly linmestone is defined as linestone in which shale occurs as one or
nore thin beds or |amnae. These |am nae may be regular or very
irregul ar and nmay be spaced froma few inches down to minute fractions
of an inch. Argillaceous linestone is defined as a |linestone in which
clay minerals occur dissenminated in the stone in the anbunt of 10 to 50
percent by wei ght of the rock; when these make up from50 to 90 percent,
the rock is known as cal careous (or dolomitic) shale (or claystone,
mudst one, or siltstone).

.2.2.6 Testing Sequence Deleterious Materials -- Airfields Only

The size of the sanple shall be at |east 200 pounds for the 3/4 to 1-1/2 inch
size and 25 pounds for the No. 4 to 3/4 inch coarse aggregate and 10 pounds for
the fine aggregate. The Contractor shall provide facilities for the ready
procurenent of representative test sanples. Sanples shall be taken and tested by
and at the expense of the Contractor, using appropriate Corps of Engi neers

| aboratory and ASTM test nethods. Additional tests and anal yses of aggregates at
various stages in the processing and handling operations nay be nade by the
Covernnent at the discretion of the Contracting Oficer. Such Governnent testing
will not relieve the Contractor of any of its testing responsibilities. The
testing procedure on each sanple of coarse aggregate for conpliance with limts
on deleterious materials shall be as follows:

Step 1. Test approximately one-fifth of sanple for material finer than the No
200 sieve

Step 2: Wash off material finer than No. 200 sieve fromthe remai nder of the
sanpl e and reconbine the remai nder with material retained on the No. 200 sieve
fromStep 1.

Step 3: Test remaining full sanple for clay lunps and friable particles and
renove.

Step 4: Test remaining full sanple for |ightweight particles and renove, and
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then for chert and/or cherty stone with SSD density of |ess than 2.40 My/ cubic
meter (Sp. G. 2.40) and renove.

Step 5: Test renmmining sanple for clay-ironstone, shale, claystone, nudstone
siltstone, shaly and/or argillaceous |inestone, and renove.

Step 6: Test approximately one-fifth of remaining full sanple for other soft
parti cl es.

Determ nation of deleterious materials listed in Steps 4 and 5 shall be perforned
by an individual specifically trained in petrographic identification. The

i ndividual selected to performthe identification of these deleterious materials
shal | be subject to approval and, at |east 10 days before any individual is
proposed to comence this type of work, the Contractor shall submt a witten
r,sum of the individual's training and experience for approval by the US CORPS
OF ENA NEERS KANSAS CI TY DI STRI CT OFFI CE Laboratory. The Contractor will not be
entitled to any extension of tine or additional paynment due to any del ays caused
by the testing, evaluation, or personnel requirenents

2.2.2.7 Resi stance to Freezing and Thaw ng

Coar se aggregate not having a satisfactory denonstrable service record shall have
a durability factor of 50 or nore when subjected to freezing and thawing in
concrete in accordance with COE CRD-C 114.

2.2.2.8 Resi st ance to Abrasion

Coar se aggregate shall not show nore than 40 percent |oss when subjected to the
Los Angel es abrasion test in accordance with ASTM C 131

2.2.2.9 TEXT DELETED
TEXT DELETED
2.2.3 Fi ne Aggregate

Fi ne aggregate shall have a service record of at least 5 years satisfactory
service in three paving projects or, if a new source is used, shall neet the
requi renents for resistance to freezing and thaw ng.

2.2.3.1 Conposi tion

Fi ne aggregate shall consist of natural sand, manufactured sand, or a conbination

of the two, and shall be conposed of clean, hard, durable particles.

Irrespective of the source fromwhich it is obtained, all fine aggregate shall be

conposed of clean, hard, durable particles neeting the requirenents of ASTM C 33
Each type of fine aggregate shall be stockpiled and batched separately. Any

degree of contamination will be cause for the rejection of the entire stockpile

2.2.3.2 Particl e Shape
Particles of the fine aggregate shall be generally spherical or cubical in shape
2.2.3.3 Gradi ng

Grading of the fine aggregate, as delivered to the mixer, shall conformto the
requi renents of ASTM C 33. In addition, the fine aggregate, as delivered to the
m xer, shall have a fineness nodul us of not |ess than 2.50 nor nore than 3. 00.
The grading of the fine aggregate also shall be controlled so that the fineness
nmodul i of at |least nine of every set of ten consecutive sanples of the fine
aggregate, as delivered to the mxer, will not vary nore than 0.15 fromthe
average fineness noduli of all sanples previously taken. The fineness nodul us
shal | be determ ned by COE CRD C 104.

2.2.3. 4 Del eterious Materia
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The anount of deleterious material in the fine aggregate shall not exceed the
following limts by nass:

Mat eri al Per cent age by Mass
Clay lunmps and friable particles ASTM C 142 1.0
Material finer than 0.075 nm (No. 200 sieve) ASTM C 117 3.0
Li ght wei ght particles ASTM C 123 using a nedi um 0.5

with a density of 2.0 My/cubic neter (Sp. G. of 2.0))
Total of all above 3.0
.2.3.5 Resi stance to Freezing and Thaw ng
Fi ne aggregate not having a satisfactory denonstrable service record shall have a

durability factor of 50 or nore when subjected to freezing and thawing in
concrete in accordance with COE CRD-C 114.

.3 CHEM CAL ADM XTURES

.3.1 Air-Entraining Adm xtures

The air-entraining adm xture shall conformto ASTM C 260 and shall consistently
entrain the air content in the specified ranges under field conditions. The
air-entraining adm xture shall be in a solution of suitable concentration for
field use.

.3.2 Accel er at or

An accel erator shall be used only when specified in paragraph SPEC FI ED CONCRETE
STRENGTH AND OTHER PROPERTI ES and shall not be used to reduce the anount of
cenentitious material used. Accelerator shall conformto ASTM C 494/ C 494M Type
C. Calciumchloride and adm xtures containing cal ciumchloride shall not be used.

.3.3 Ret ar der

A retarding adm xture shall nmeet the requirenents of ASTM C 494/ C 494M Type B,
except that the 6-nmonth and 1-year conpressive strength tests are waived. The
use of the admi xture is at the option of the Contractor, but shall not be used to
reduce the anmount of cenentitious material.

.3.4 \Water-Reducer

A wat er-reduci ng adm xture shall neet the requirenents of ASTM C 494/ C 494M Type
A or D except that the 6-nonth and 1-year conpressive strength tests are waived.
The admi xture nmay be added to the concrete mixture only when its use is approved
or directed, and only when it has been used in m xture proportioning studies to
arrive at approved m xture proportions.

.4  CURI NG MATERI ALS

.4.1 Menbr ane Formi ng Curing Conpound

Menbrane form ng curing conpound shall be a white pignmented conmpound conformn ng
to COE CRD- C 300.

.4.2 Burl ap
Burl ap used for curing shall conformto AASHTO M 182, Class 3 or 4. Materials
shall be new or shall be clean materials never used for anything other than

curing concrete.

.5 WATER
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Water for mxing and curing shall be fresh, clean, potable, and free of injurious
amounts of oil, acid, salt, or alkali, except that non-potable water nay be used
if it neets the requirements of COE CRD- C 400.

.6 JO NT MATERI ALS
.6.1 Expansi on Joi nt Materi al

Expansion joint filler shall be a preformed material conforming to ASTM D 1751 or
ASTM D 1752 Type | Il 1I1l1. Expansion joint filler shall be 3/4 inch thick.

.6.2 Slip Joint Material

Slip joint material shall be 1/4 inch thick expansion joint filler conformng to
ASTM D 1751 or ASTM D 1752

.7 REI NFORCI NG

Al'l reinforcement shall be free fromloose, flaky rust, |oose scale, oil, grease,
mud, or other coatings that mght reduce the bond with concrete. Renpval of thin
powdery rust and tight rust is not required. However, reinforcing steel which is
rusted to the extent that it does not conformto the required di nensi ons or
mechani cal properties shall not be used.

.7.1 Rei nforcing Bars and Bar Mats

Rei nforcing bars shall conformto ASTM A 615/ A 615M billet-steel Grade 80. Bar
mats shall conformto ASTM A 184/ A 184M The bar nenbers shall be billet steel.

.7.2 Wel ded Wre Fabric

Wl ded steel wire fabric shall conformto ASTM A 185.

.7.3 Deformed Wre Fabric

Wl ded defornmed steel wire fabric shall conformto ASTM A 497.
.8 DOVWELS AND Tl E BARS

.8.1 Dowel s

Dowel s shall be single piece bars fabricated or cut to length at the shop or

m |l before delivery to the site. Dowels shall be free of |oose, flaky rust and
| oose scal e and shall be clean and straight. Dowels may be sheared to | ength
provi ded that the deformation fromtrue shape caused by shearing does not exceed
0.04 inch on the dianeter of the dowel and does not extend nore than 0.04 inch
fromthe end of the dowel. Dowels shall be plain (non-deforned) steel bars
conformng to ASTM A 615/ A 615M Grade 40 or 60; ASTM A 616/ A 616M G ade 50 or
60; or ASTM A 617/ A 617M G ade 40 or 60; or shall be steel pipe conformng to
ASTM A 53/ A 53M extra strong, as indicated. |If split dowels are proposed for
use, a conplete description of the materials and installation procedures shall be
subm tted for approval at |east 15 days before start of construction. Paint for
dowel s shall conformto M L-DTL-24441/20.

.9 EPOXY RESI N

Al'l epoxy-resin materials shall be two-conponent materials confornming to the
requi renents of ASTM C 881, C ass as appropriate for each application tenperature
to be encountered, except that in addition, the materials shall neet the

foll owing requirements:

a. Material for use for enbeddi ng dowel s and anchor bolts shall be Type 1V,
Grade 3.

b. Material for use as patching nmaterials for conplete filling of spalls,
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wi de cracks, and other voids and for use in preparing epoxy resin nortar
shall be Type Ill, G ade as approved.

c. Material for use for injecting cracks shall be Type IV, G ade 1.

d. Material for bonding freshly m xed portland cenent concrete or nortar or
freshly m xed epoxy resin concrete or nortar to hardened concrete shall
be Type V, G ade as approved.

10 SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES
10.1 Speci fied Flexural Strength

Specified flexural strength, R for concrete is 650 psi at 90 days, as determ ned
by tests made in accordance with ASTM C 78 of beams fabricated and cured in
accordance with ASTM C 192/ C 192M or as determ ned by equival ent flexura
strength for acceptance as specified in paragraph, Flexural Strength. Maximum
al |l owabl e water-cenentitious material ratio is 0.45. The water-cenentitious
material ratio will be the equivalent water-cenment ratio as determ ned by
conversion fromthe weight ratio of water to cenent plus pozzolan, silica fune,
and ground granul ated bl ast furnace slag by the mass equi val ency nethod descri bed
in ACl 211.1. The concrete shall be air-entrained with a total air content of 6.0
plus or mnus 1.5 percentage points, at the point of placenent. Air content
shall be determ ned in accordance with ASTM C 231. The maxi mum al | owabl e sl unp
of the concrete at the point of placenent shall be 2 inches for pavenent
constructed with fixed forms. For slipfornmed pavenent, at the start of the
project, the Contractor shall select a maxi mum all owabl e sl unp which will produce
i n-place pavenent neeting the specified tolerances for control of edge sl unp.

.10.2 Concrete Tenperature

The tenperature of the concrete as delivered shall conformto the requirenments of
par agr aphs, Paving in Hot Wather and Paving in Cold Wather. Tenperature of
concrete shall be determned in accordance with ASTM C 1064/ C 1064M

.10.3 Concrete Strength for Final Acceptance

The strength of the concrete will be considered acceptabl e when the average

equi val ent 90-day Flexural strengths for each | ot are above the' Specified

Fl exural Strength' as determined by correlation with 14-day conpressive strength
tests specified in paragraph M XTURE PROPCORTI ONS BY CONTRACTOR for 90-day
flexural Strength, and no individual set (2 cylinders per sublot) in the ot are
25 psi or nore below the equivalent 'Specified Flexural Strength'. |If any lot or
subl ot, respectively, fails to neet the above criteria, the lot or sublot shal

be renoved and replaced at no additional cost to the Governnent. This is in
addition to and does not replace the average strength required for day-to-day CQC
operations as specified in paragraph Average Flexural Strength Required for

M xt ures.

11 M XTURE PROPCORTI ONS BY CONTRACTOR

L1101 Conposi tion

Concrete shall be conposed of cenentitious naterial, water, fine and coarse
aggregates, and adm xtures. The cenentitious material shall be portland cenent,
or only portland cenent in conbination with [pozzolan. Fly ash, if used with non
al kal i -reacti ve aggregates, shall consist of not |ess than 15 percent of the
cenentitious material by nmass and not nore than 35 percent. G&BF slag, if used
with non alkali-reactive aggregates, shall consist of not |ess than 20 percent of
the cenmentitious material by nmass and not nore than 50 percent. |If dass F fly
ash or GGBF slag is required to nmtigate potential alkali-aggregate reactivity,
the percentage by mass determ ned fromthe nodified ASTM C 1260 testing shall be
used in the mxture proportioning studies.. The total cenentitious materia
content shall be at least 517 Ib./cu. yd. Adm xtures shall consist of air
entraining adm xture and may al so include, as approvedwater-reduci ng adm xt ure.
If water-reducer is used, it shall be used only at the dosage determ ned during
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m xture proportioning studies. High range water-reduci ng adm xtures and
adm xtures to produce flowable concrete shall not be used.

.11.2 Concrete Proportioning Studies, Pavenent Concrete

Trial design batches, mxture proportioning studies, and testing requirenents
shall be the responsibility of the Contractor. M xture proportioning studies
shall be performed by a commercial |aboratory, inspected by the Governnent, and
approved in witing. The |laboratory perform ng the m xture proportioning shall
conformwi th ASTM C 1077. Strength requirenents during m xture proportioning
studi es shall be based on flexural strength as determ ned by test specinmens
fabricated in accordance with ASTM C 192/ C 192M and tested in accordance with
ASTM C 78. Sanples of all materials used in mxture proportioning studies shall
be representative of those proposed for use on the project and shall be
acconpani ed by the manufacturer's or producer's test reports indicating
conpliance with these specifications. Trial mxtures having proportions, slunps,
and air content suitable for the work shall be based on met hodol ogy described in
ACl 211.1, nodified as necessary to accommodate flexural strength.

.11.2.1 Wat er - Cenent Ratio

At least three different water-cenent ratios, which will produce a range of
strength enconpassing that required on the project, shall be used. The maxi mum
al | owabl e water-cement ratio required in paragraph Maxi num Wat er - Cement Rati o
will be the equivalent water-cenent ratio as determ ned by conversion fromthe
mass ratio of water to cenent plus pozzolan, silica fume, and ground granul at ed
bl ast furnace (GEBF) slag by the weight equival ency method as described in AC
211.1. Laboratory trial mxtures shall be proportioned for maxi numpernitted
slunp and air content.

.11.2.2 Trial M xture Studies

Separate sets of trial mxture studies shall be made for each conbination of
cenentitious materials and each conbi nati on of adm xtures proposed for use. No
conbi nation of either shall be used until proven by such studies, except that, if
approved in witing and otherwi se permtted by these specifications, an
accelerator or a retarder may be used without separate trial mxture study.
Separate trial mxture studies shall also be made for concrete for any placing
met hod proposed which requires special properties. The tenperature of concrete
in each trial batch shall be reported. Each m xture shall be designed to pronote
easy and suitable concrete placenent, consolidation and finishing, and to prevent
segregation and excessive bleeding. Concrete proportioning studies shall be
perfornmed using the foll owi ng procedures:

.11.2.3 M xture Proportioning for 90-day Flexural Strength
The followi ng step by step procedure shall be foll owed:
a. Fabricate all beans and cylinders for each mi xture fromthe sanme batch
or blend of batches. Fabricate and cure all beans and cylinders in
accordance with ASTM C 192/ C 192M wusing 6 x 6 inch beans and 6 x 12 inch
cylinders.

b. Test beans in accordance with ASTM C 78, cylinders in accordance with
ASTM C 39/ C 39M

c. Fabricate and cure test beanms fromeach mixture for 7, 14, 28 and 90- day
flexural tests; 6 beans to be tested per age.

d. Fabricate and cure test cylinders fromeach mxture for 7, 14, 28 and
90-day conpressive strength tests; 6 cylinders to be tested per age.

e. Using the average strength for each w c at each age, plot all results
fromeach of the three m xtures on separate graphs for w c versus:

7-day flexural strength
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14-day flexural strength
90-day flexural strength

7-day conpressive strength
14- day conpressive strength

90-day conpressive strength

f. Fromthese graphs select a wc that will produce a mxture giving a
90-day flexural strength equal to the required strength determined in
accordance w th paragraph "Average Flexural Strength Required for
M xt ures".

g. Using the above selected wc, select fromthe graphs the expected 7, 14,
28 and 90-day flexural strengths and the expected 7, 14, 28 and 90-day
conpressive strengths for the mxture

h. Fromthe above expected strengths for the selected m xture determ ne the
followi ng Correl ati on Rati os:

(1) Ratio of the 14-day conpressive strength of the selected mixture to
the 90-day flexural strength of the m xture (for acceptance).

(2) Ratio of the 7-day conpressive strength of the selected mxture to
the 90-day flexural strength of the mixture (for CQC control).

i. |If there is a change in materials, additional mxture design studies
shal | be nmade using the new materials and new Correl ati on Rati os shal
be determ ned

j. No concrete pavenent shall be placed until the Contracting O ficer has
approved the Contractor's m xture proportions.

.11.3 Contractor Quality Control for Average Flexural Strength

The Contractor's day to day production shall be Controlled (CQC) in accordance
with the criteria herein, in the follow ng subparagraphs, and in par. 'Concrete
Strength Testing for CQC. This is entirely different fromthe acceptance

requi renents of par. 'Concrete Strength for Final Acceptance', and it is
mandatory that both sets of requirenments nmust be met. |If at any tinme, the
"equi val ent average 90-day flexural strength', for any |lot, as determ ned by
correlation with results of 7-day conpressive test specinmens, is 69 psi or nore
bel ow the 'required equival ent average 90-day flexural strength', as specified
bel ow, the paving operation shall be stopped and the Contractor shall take
necessary steps to inprove the mxture proportioning, materials, or the batching
and m xing to increase the strength. The paving operations shall not reconmence
until the Contracting Oficer has approved the Contractor's Proposed changes in
writing.

.11.3.1 Average CQC Flexural Strength Required for M xtures

In order to ensure neeting, the strength requirenents specified in paragraph
SPEC!I FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES, during production, the mxture
proportions selected during m xture proportioning studies and used during
construction shall produce a required average CQC flexural strength exceeding the
specified strength, R by the anount indicated below. This required average CQC
flexural strength, Ra, will be used only for CQC operations as specified in

par agr aph TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL and as specified
in the previous paragraph. During production, the required Ra shall be adjusted
(i ncreased or decreased), as appropriate and as approved, based on the standard
devi ation of equival ent 90-day strengths being attained during paving.

a. From Previous Test Records: Were a concrete production facility has

previous test records, a standard deviation shall be established in
accordance with the applicable provisions of ACI 214.3R  Test records
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fromwhich a standard deviation is cal culated shall represent materials
quality control procedures, and conditions sinmlar to those expected
shal | represent concrete produced to neet a specified flexural strength
or strengths within 150 psi of the 90-day flexural strength specified for
the proposed work, and shall consist of at |east 30 consecutive tests.

A strength test shall be the average of the strengths of two speci nmens
made fromthe sane sanple of concrete and tested at 90 days. Required
average CQC flexural strength, Ra, used as the basis for selection of
concrete proportions shall be the value fromthe equation that follows,
usi ng the standard devi ation as deterni ned above:

Ra = R + 1.34S

Wiere: S = standard devi ation
R = specified flexural strength
Ra = required average flexural strength

Where a concrete production facility does not have test records neeting
the requirenments above but does have a record based on 15 to 29
consecutive tests, a standard devi ati on shall be established as the
product of the cal cul ated standard devi ation and a nodification factor
fromthe foll owi ng table:

MODI FI CATI ON FACTOR

NUMBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03
30 or nore 1.00

b. Wthout Previous Test Records: Wen a concrete production facility does
not have sufficient field strength test records for calculation of the
standard devi ation, the required average strength, Ra, shall be
determ ned by adding 15 percent to the specified flexural strength, R

PART 3 EXECUTI ON

3.

1 PREPARATI ON FOR PAVI NG

Bef ore conmmenci ng paving, the follow ng shall be performed. Surfaces to receive
concrete shall be prepared as specified below. |If used, forns shall be in place
cl eaned, coated, and adequately supported. Any reinforcing steel needed shall be
at the paving site. Al transporting and transfer equipnment shall be ready for
use, clean, and free of hardened concrete and foreign material. Equipnent for
spreadi ng, consolidating, screeding, finishing, and texturing concrete shall be
at the paving site, clean and in proper working order. Al equipnment and
material for curing and for protecting concrete from weat her or nmechani cal danmage
shall be at the paving site, in proper working condition, and in sufficient
amount for the entire placerment. Wen hot, w ndy conditions during paving appear
probabl e, equi pment and material shall be at the paving site to provide

wi ndbr eaks, shading, fogging, or other action to prevent plastic shrinkage
cracking or other damagi ng drying of the concrete.

.2 CONDI TI ONI NG OF UNDERLY!I NG MATERI AL

.2.1 Ceneral Procedures

Underlying material, upon which concrete is to be placed shall be clean, danp,
and free fromdebris, waste concrete or cenent, frost, ice, and standing or
running water. Prior to setting forns or placement of concrete, the underlying
material shall be well drained and shall have been satisfactorily graded and
uni formy conpacted in accordance with the applicable Section of these
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specifications. The surface of the subgrade or base course shall be tested as to
crown, elevation, and density in advance of setting fornms or of concrete

pl acenment using slip-formtechniques. H gh areas shall be trimed to proper

el evation. Low areas shall be filled and conpacted to a condition simlar to
that of surrounding grade, or filled with concrete nonolithically with the
paverment. \Were |low areas are filled with concrete, the areas shall be marked
as approved, and cores for thickness determ nations as required by paragraph,

Fl exural Strength and Thi ckness shall not be drilled in those areas. Any
underlying material disturbed by construction operations shall be reworked and
reconpacted to specified density imrediately in front of the paver. |If a
slipformpaver is pernmitted and is used, the sane underlying material under the
pavi ng | ane shall be continued beyond the edge of the |lane a sufficient distance
and shall be thoroughly conpacted and true to grade to provide a suitable
trackline for the slipformpaver and firm support for the edge of the paving

| ane. Where an open-graded granul ar base is required under the concrete, the
Contractor shall select paving equi pnrent and procedures which will operate
properly on the base course without causing displacenent or other damage.

.2.2 Traffic on Underlying Material

After the underlying material has been prepared for concrete placenment, no

equi pnent shall be permitted thereon. Subject to specific approval, crossing of
the prepared subgrade or base course at specified intervals for construction
purposes may be permitted, provided rutting or indentations do not occur;
however, if traffic has been allowed to use the prepared subgrade or base course
the surface shall be reworked and reprepared to the satisfaction of the
Contracting O ficer before concrete is placed.

.3  WEATHER LI M TATI ONS
.31 Pl acenent and Protection During |Inclenent Wat her

The Contractor shall not conmence pl acing operations when heavy rain or other
damagi ng weat her conditions appear inmnent. At all tinmes when placing concrete,
the Contractor shall maintain on-site sufficient waterproof cover and neans to
rapidly place it over all unhardened concrete or concrete that m ght be danmaged
by rain. Placement of concrete shall be suspended whenever rain or other
damagi ng weat her commences to danmage the surface or texture of the placed

unhar dened concrete, washes cement out of the concrete, or changes the water
content of the surface concrete. Al unhardened concrete shall be i mediately
covered and protected fromthe rain or other damagi ng weather. Any pavenent
danaged by rain or other weather shall be conpletely renpbved and repl aced at the
Contractor's expense as specified in paragraph, Repair, Renoval, Replacenent of
Sl abs

.3.2 Pavi ng in Hot Wat her

When t he anbient tenperature during paving is expected to exceed 90 degrees F
the concrete shall be properly placed and finished in accordance wi th procedures
previously submtted and as specified herein. The concrete tenperature at tine
of delivery to the forns shall not exceed the tenperature shown in the table

bel ow when neasured in accordance with ASTM C 1064/ C 1064M  Cool i ng of the

m xi ng water or aggregates or placing in the cooler part of the day may be
required to obtain an adequate placing tenmperature. An approved retarder may be
used to facilitate placing and finishing. Steel forns and reinforcing shall be
cool ed as approved prior to concrete placenent when steel tenperatures are
greater than 120 degrees F. Transporting and pl aci ng equi pnent shall be cool ed
or protected if necessary to maintain proper concrete-placing tenperature.
Concrete shall be placed continuously and rapidly at a rate of not |ess than 100
feet of paving | ane per hour. The finished surfaces of the newy |aid pavenent
shal | be kept danp by applying a fog spray (mst) with approved spraying

equi pnent until the pavenent is covered by the curing nedium |f necessary, w nd
screens shall be provided to protect the concrete froman evaporation rate in
excess of 0.2 Ib./square foot per hour, as determ ned by method shown in Figure
2.1.5 of ACI 305R
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Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Concrete Pl acenent Tenperature in Degrees F
G eater than 60 90
40- 60 85
Less than 40 80

3.3 Prevention of Plastic Shrinkage Cracking

During hot weather with low humdity, and particularly with appreciable w nd, the
Contractor shall develop and institute neasures to prevent plastic shrinkage
cracks from devel oping. Particular care shall be taken if plastic shrinkage
cracking is potentially inmmnent and especially if it has devel oped during a
previous placenent. Periods of high potential for plastic shrinkage cracking can
be anticipated by use of Fig. 2.1.5 of ACl 305R In addition to the protective
nmeasures specified in the previous paragraph, the concrete placenent shall be
further protected by erecting shades and w ndbreaks and by applying fog sprays of
wat er, sprinkling, ponding, or wet covering. Wen such water treatment is
stopped, curing procedures shall be inmredi ately commenced. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed, after
the concrete hardens. Plastic shrinkage cracks shall never be trowel ed over or
filled with slurry.

.3.4 Paving in Col d Wat her

Speci al protection nmeasures, as submtted and approved, and as specified herein
shall be used if freezing tenperatures are anticipated before the expiration of
the specified curing period. The anbient tenperature of the air at the placing
site and the tenperature of surfaces to receive concrete shall be not |ess 40
degrees F. However, placenment may begi n when both the anbient tenperature and
the tenperature of the underlying material are at |east 35 degrees F and rising.
When the anbient tenperature is |less than 50 degrees F, the tenperature of the
concrete when placed shall be not |less than 50 degrees F nor nore than 75 degrees
F. Heating of the m xing water or aggregates will be required to regulate the
concrete placing tenperature. Materials entering the m xer shall be free from
ice, snow, or frozen lunmps. Salt, chem cals or other materials shall not be
incorporated in the concrete to prevent freezing. [Upon witten approval

chem cal admi xture conformng to ASTM C 494/ C 494M Type C or E may be used
provided it contains no calciumchloride.] Calciumchloride shall not be used at
any tine. Covering and other neans shall be provided for maintaining the
concrete at a tenperature of at |east 50 degrees F for not |ess than 72 hours
after placing, and at a tenperature above freezing for the renai nder of the
curing period. Pavenent damaged by freezing shall be conmpletely removed and
replaced at the Contractor's expense as specified in paragraph REPAIR, REMOVAL,
REPLACEMENT OF SLABS

.4 CONCRETE PRODUCTI ON

Bat chi ng, mi xing, and transporting equi pment shall have a capacity sufficient to
mai ntai n a continuous, uniformforward nmovenent of the paver of not less than 2.5
feet per minute. Concrete shall be deposited in front of the paver within 45
mnutes fromthe time cement has been charged into the m xing drum except that

if the anbient tenperature is above 90 degrees F, the time shall be reduced to 30
mnutes. No water shall be added to the concrete after it is batched . Every

| oad of concrete delivered to the paving site shall be acconpanied by a batch
ticket fromthe operator of the batching plant. Tickets shall be on approved
forms and shall show at |east the mass, or volume, of all ingredients in each
batch delivered, and the time of day. Tickets shall be delivered to the placing
foreman who shall keep themon file and deliver themto the Government weekly.

3.4.1 Bat chi ng and M xi ng Concrete
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The bat chi ng and m xi ng equi pnment and the operation thereof shall conformto the
requi renents of paragraph EQU PMENT and as specified herein. Al equi pnent shall
be kept clean and in operable condition at all times. Scale pivots and bearings
shall be kept clean and free of rust. Any equi pment which fails to perform as
specified shall inmmediately be removed fromuse until properly repaired and

adj usted, or replaced.

.4.2 Transporting and Transfer - Spreading Operations

The transporting and transfer equi pnent and the operation thereof shall conform
to the requirenents of paragraph EQUI PMENT and as specified herein. Al

equi pnent shall be kept clean and in operable condition at all tines.
Non- agi tating equi pnent shall be used only on snooth roads and for haul tinme |ess
than 15 mnutes at all tinmes during the work day. No transporting equi pnent

shall be allowed to operate on the prepared and conpacted underlying naterial in
front of the paver-finisher. An approved transfer spreader shall be used to
transfer the concrete from hauli ng equi prent outside the paving |ane and to
spread it evenly and strike it off to approximate grade in front of the

paver - fi ni sher. Concrete shall be deposited as close as possible to its fina
position in the paving lane. Al equipnment shall be operated to di scharge and
transfer concrete without segregation. |In no case shall dunping of concrete in

discrete piles be permitted. No transfer or spreading operation which requires
the use of front-end | oaders, dozers, or simlar equipnment to distribute the
concrete will be permitted. Al batching and m xing, transporting, transferring
pavi ng, and finishing shall be properly coordi nated and controlled such that the
paver-fini sher has a continuous forward novenent at a reasonably uniform speed
from beginning to end of each paving | ane, except for inadvertent equi pnent
breakdown. Failure to achieve this shall require the Contractor to halt
operations, regroup, and nodify operations to achieve this requirenent.

.5  PAVING
.5.1 General Requirenents

The paving and finishing equi prent and the operation thereof shall conformto the
requi renents of paragraph EQU PMENT and as specified herein. Al equi pment shall
be kept clean and properly operable at all times. Pavenent shall be constructed
with paving and finishing equipnent utilizing rigid fixed forns [or by use of

sl i pf orm pavi ng equi pnent]. Paving and finishing equi prent and procedures shal
be capabl e of constructing paving |lanes of the required width at a rate of at

| east 100 feet of paving |ane per hour on a routine basis. Paving equipnment and
its operation shall be controlled, and coordinated with all other operations,
such that the paver-finisher has a continuous forward novenent, at a reasonably
uni form speed, from beginning to end of each paving | ane, except for inadvertent
equi pnent breakdown. Workmen with foreign naterial on their footwear or
construction equi pment that m ght deposit foreign material shall not be permtted
to wal k or operate in the plastic concrete.

.5.2 Consol i dation

Concrete shall be consolidated with the specified type of |ane-spanning,

gang- nount ed, mechani cal, imersion type vibrating equi pment mounted in front of
t he paver, supplemented, in rare instances as specified, by hand-operated
vibrators. Gang-nounted vi brator spuds shall be spaced so as to thoroughly
consolidate the entire paving |lane, but not nore than 30 inch spacing, and with
the outside vibrators not nore than 12 inches fromthe edge of the lane. The
vibrators shall be inserted into the concrete to a depth that will provide the
best full-depth consolidation but not closer to the underlying material than 2
inches. The vibrators or any tanping units in front of the paver shall be
automatically controlled so that they shall be stopped i mediately as forward
notion ceases. Excessive vibration shall not be permitted. |If the vibrators
cause visible tracking in the paving | ane, the paving operation shall be stopped
and equi pnent and operations nodified to prevent it. Concrete in small

odd- shaped slabs or in isolated |ocations inaccessible to the gang-nounted

vi bration equi pnent shall be vibrated with an approved hand- operated i nmersion
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vibrator. Vibrators shall not be used to transport or spread the concrete.

Hand- operated vibrators shall not be operated in the concrete at one |ocation for
nore than 20 seconds. For each paving train, at |east one additional vibrator
spud, or sufficient parts for rapid replacenent and repair of vibrators shall be
mai ntai ned at the paving site at all times. Any evidence of inadequate
consol i dati on (honeyconb al ong the edges, |arge air pockets, or any other
evidence) shall require the inmedi ate stopping of the paving operation and
approved adjustnment of the equi pnent or procedures.

3.5.3 Qperati on

When t he paver approaches a header at the end of a paving | ane, a sufficient
amount of concrete shall be naintai ned ahead of the paver to provide a roll of
concrete which will spill over the header. The amount of extra concrete shall be
sufficient to prevent any slurry that is formed and carried al ong ahead of the
paver from being deposited adjacent to the header. The spud vibrators in front
of the paver shall be brought as close to the header as possible before they are
lifted. Additional consolidation shall be provided adjacent to the headers by
hand- mani pul ated vi brators. Wen the paver is operated between or adjacent to
previously constructed pavenent (fill-in | anes), provisions shall be nade to
prevent damage to the previously constructed pavenent. Transversely oscillating
screeds and extrusion plates shall overlap the existing pavenent the m ni num
possi ble, but in no case nore than 8 inches. These screeds or extrusion plates
shall be electronically controlled fromthe previously placed pavenent so as to
prevent them from appl yi ng pressure to the existing pavenent and to prevent
abrasi on of the pavenent surface. The overlapping area of existing pavenent
surface shall at all times be kept conpletely free of any | oose or bonded foreign
material as the paver-finisher operates across it. Wen the paver travels on
exi sting pavenent, approved provisions shall be made to prevent danage to the
exi sting pavenent. Pavers using transversely oscillating screeds shall not be
used to formfill-in lanes that have widths less than a full width for which the
paver was designed or adjusted.

3.5.4 Requi red Results

The paver-finisher, and its gang-nounted vibrators, together with its operating
procedures shall be adjusted and operated and coordinated with the concrete

m xture being used to produce a thoroughly consolidated slab throughout, true to
line and grade within specified tol erances. The screed or the extrusion plate
shal | be properly adjusted to produce a pavenent surface true to |ine and grade.
Any necessary adjustnent to conpensate for surging behind the screed or for

i nadequat e hei ght of surface after paving shall be carefully rmade and checked
frequently. The paver-finishing operation shall produce a surface finish free of
irregularities, tears, voids of any kind, and any other discontinuities. It

shal | produce only a very mnimumof paste at the surface; never nore than 3/32
inch cover over the top | ayer of coarse aggregate. The paver-finisher shall nake
only one pass across the pavenment; nultiple passes will not be permtted. The
equi pnent and its operation shall produce a finished surface requiring no hand
finishing other than the use of cutting strai ghtedges, except in very infrequent
instances. |f any equi pment or operation fails to produce the above results, the
pavi ng shall be stopped, the equi pnment shall be replaced or properly adjusted,
the operation shall be appropriately nodified, or the m xture proportions

nmodi fied, in order to produce the required results before recomenci ng pavi ng

No water, other than true fog sprays (mst) as specified in paragraph, Prevention
of Plastic Shrinkage Cracking, shall be applied to the concrete or the concrete
surface during paving and finishing.

3.5.5 Fi xed For m Pavi ng
Pavi ng equi pnent for fixed-form paving and the operation thereof shall conformto
the requirenments of paragraph EQU PVENT, all requirenments specified above under
par agr aph PAVI NG and as specified herein.

3.5.5.1 Forns for Fixed-Form Paving

a. Forns shall be steel, except that wood fornms may be used for curves
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having a radius of 150 feet or less, and for fillets. Forms shall be
equal in depth to the edge thickness of the slab as shown on the

drawi ngs. Forns shall be in one piece for the full depth required
except as permtted below Under no conditions shall fornms be adjusted
by filling or excavating under the forns to an el evation other than the
bottom of the pavenent slab. Were the project requires severa
different slab thicknesses, forns may be built up with metal or wood to
provide an increase in depth of not nore than 25 percent. The required
formdepth may be obtai ned by securely bolting or welding to the bottom
of the forma tubular netal section of the proper thickness or by
securely bolting wood planks to the bottomof the form The tubul ar
nmetal section or wood planks shall conpletely cover the underside of the
base of the formand shall extend beyond the edge of the base a
sufficient distance to provide the necessary stability. The base w dth
of the one-piece form or built-up form shall be not |ess than
eight-tenths of the vertical height of the form except that forms 8
inches or less in vertical height shall have a base wi dth not |ess than
the vertical height of the form Fornms shall not be built-up by adding
to the top. The top surface of each formsection shall not vary nore
than 1/16 inch in 12 feet froma true line. The face of the form shal
not vary nore than 3/16 inch in 12 feet froma true plane. Forns with
battered top surfaces or distorted faces or bases shall be renoved from
the project. Wiere keyway forns are required, they shall be rigidly
attached to the main formso no displacenent can take place. Metal
keyway forns shall be tack-welded to steel forns. Keyway forns shall be
so aligned that there is no variation over 1/4 inch either vertically or
hori zontally, when tested with a 12 foot tenplate after forns are set,
including tests across formjoints.

Steel forms shall be furnished in sections not |ess than 10 feet in

| ength, except that on curves having a radius of 150 feet or less, the
I ength of the sections shall be 5 feet unless the sections are flexible
or curved to the proper radius. Each 10 foot length of formshall be
provided with at least three formbraces and pin sockets so spaced that
the formw Il be rigidly braced throughout its length. Lock joints

bet ween form sections shall be free fromplay or novenent. Forns shal
be free of warps, bends, or kinks.

Wod forms for curves and fillets shall be made of well-seasoned
surfaced plank or plywood, straight, and free fromwarp or bend. Wod
forms shall be adequate in strength and rigidly braced.

The forms shall be set on firmmaterial cut true to grade so that each
formsection when placed will be firmy in contact with the underlying
layer for its entire length and base width. Underlying material shal

be thoroughly conpacted and trinmed to grade before forns are set in
place. Setting fornms on blocks or on built-up spots of underlying
material will be not permitted under any condition. The form sections
shal | be staked into position and tightly |ocked together. The length

of pins and quantity provided in each section shall be sufficient to hold
the format the correct Iine and grade. When tested with a

straightedge, the top of the installed formshall conformto the

requi renents specified for the finished surface of the concrete, and the
I ongi tudi nal axis of the upstanding |eg shall not vary nore than 1/4 inch
fromthe straightedge. Conformty to the alignnent and grade el evati ons
shown on the drawi ngs shall be checked and necessary corrections shall be
made i mediately prior to placing the concrete. Forns shall be set well

i n advance of concrete placenment. The forns shall be cleaned and oil ed
each time before concrete is placed. No concrete shall be placed unti
setting of fornms has been checked and approved by the CQC team

Forms for overlay pavenents and for other |ocations where forns nust be
set on existing pavenents shall be held securely in place with stakes or
by ot her approved nethods. Holes in existing pavenents for form stakes
shall be carefully drilled by methods which will not crack or spall the
exi sting pavenent. After use, the holes shall be filled as directed
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Any net hod whi ch does not hold the formsecurely or which damages the
exi sting pavenent shall be inmediately discontinued. Prior to setting
forms for paving operations, the Contractor shall denmonstrate his
proposed form setting procedures at an approved |ocation and shall not
proceed further until the proposed nmethod is approved

3.5.5.2 For m Renpval

Fornms shall remain in place at |east 12 hours after the concrete has been pl aced.
When conditions are such that the early strength gain of the concrete is

del ayed, the forns shall be left in place for a longer tinme, as directed. Forns
shal | be renoved by procedures that do not injure the concrete. Bars or heavy
metal tools shall not be used directly against the concrete in renoving the
forms. Any concrete found to be defective after formrenoval shall be repaired
pronptly, using procedures specified hereinafter or as directed.

3.5.6 Sl i pf orm Pavi ng
3.5.6.1 Gener a

Pavi ng equi pnent for slipformpaving and the operation thereof shall conformto
the requirenment of paragraph EQU PMENT, all requirements specified above in
subpar agr aphs, General, Consolidation, Operation, and Required Results, and as
specified herein. The slipformpaver shall shape the concrete to the specified
and indi cated cross section, neeting all tolerances, in one pass. The slipform
paver shall finish the surface and edges so that only a very mninmumi sol at ed
amount of hand finishing is required. |If the paving operation does not neet the
above requirenents and the specified tol erances, the operation shall be

i medi ately stopped, and the Contractor shall regroup and replace or nodify any
equi pnent as necessary, nodify paving procedures or nodify the concrete mix, in
order to resolve the problem The slipformpaver shall be automatically
electronically controlled froma taut wire guideline for horizontal alignnent and
on both sides froma taut wire guideline for vertical alignment, except that

el ectronic control froma ski operating on a previously constructed adj oi ni ng

| ane shall be used where applicable for either or both sides. Automatic,

el ectronic controls for vertical alignment shall always be used on both sides of
the lane. Control froma slope-adjustnent control or control operating fromthe
underlying material shall never be used. |f approved by the Contracting O ficer
after a preconstruction denonstration, automatic |aser controls may be used in
lieu of or to supplenent the taut wire guidelines. Side forms on slipform pavers
shall be properly adjusted so that the finished edge of the paving | ane neets all
specified tolerances. Dowels in |ongitudinal construction joints shall be
installed as specified below. The installation of these dowels by dowel
inserters attached to the paver or by any other neans of inserting the dowels
into the plastic concrete shall not be permtted

3.5.6.2 Gui deline for Slipform Paving

Cui del i nes shall be accurately and securely installed well in advance of concrete
pl acenent. Supports shall be provided at necessary intervals to elimnate al

sag in the guideline when properly tightened. The guideline shall be high
strength wire set with sufficient tension to renove all sag between supports.
Supports shall be securely staked to the underlying material or other provisions
made to ensure that the supports will not be displaced when the guideline is
tightened or when the guideline or supports are accidentally touched by worknen
or equi pment during construction. The appliances for attaching the guideline to
the supports shall be capable of easy adjustment in both the horizontal and
vertical directions. Wien it is necessary to |eave gaps in the guideline to
permt equipnment to use or cross underlying material, provisions shall be nade
for quickly and accurately replacing the guideline without any delay to the
forward progress of the paver. Supports on either side of the gap shall be
secured in such a manner as to avoid disturbing the remai nder of the guideline
when the portion across the gap is positioned and tightened. The guideline
across the gap and adjacent to the gap for a distance of 200 feet shall be
checked for horizontal and vertical alignment after the guideline across the gap
is tightened. Vertical and horizontal positioning of the guideline shall be such
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that the finished paverment shall conformto the alignnent and grade el evati ons
shown on the drawings within the specified tol erances for grade and snoot hness.
The specified tolerances are intended to cover only the nornmal deviations in the
fini shed pavement that may occur under good supervision and do not apply to
setting of the guideline. The guideline shall be set true to line and grade

.5.6.3 Laser Controls

If the Contractor proposes to use any type of automatic |aser controls, a
detail ed description of the systemshall be subnitted and a trial field
denonstration shall be performed in the presence of the Contracting Oficer at

| east one week prior to start of paving. Approval of the control systemwll be
based on the results of the denpbnstration and on continuing satisfactory
operation during paving.

.5.7 Pl aci ng Reinforcing Stee

The type and anount of steel reinforcenent shall be as shown on the draw ngs.

For pavenent thickness of 12 inches or nore, the reinforcement steel shall be
installed by the strike-off method wherein a | ayer of concrete is deposited on

the underlying material, consolidated, and struck to the indicated el evati on of

the steel reinforcenent. The reinforcenent shall be |aid upon the prestruck

surface, and the renaining concrete shall then be placed and finished in the
requi red manner. \Wen pl acenent of the second |ift causes the steel to be

di spl aced horizontally fromits original position, provisions shall be nmade for

i ncreasing the thickness of the first Iift and depressing the reinforcement into

t he unhardened concrete to the required el evation. The increase in thickness

shall be only as necessary to permt correct horizontal alignnent to be

mai ntai ned. Any portions of the bottom|ayer of concrete that have been pl aced
nmore than 30 minutes without being covered with the top layer shall be renoved

and replaced with newy m xed concrete wi thout additional cost to the Governnent.
For pavenments |ess than 12 inches thick, the reinforcement shall be positioned

on suitable chairs securely fastened to the subgrade prior to concrete placenent.
Concrete shall be vibrated after the steel has been placed. Regardless of

pl acenent procedure, the reinforcing steel shall be free from coatings which

coul d inpair bond between the steel and concrete, and |aps in the reinforcenent

shall be as indicated. In lieu of the above, automatic reinforcenent depressing

attachnents may be used to position the reinforcenment, either bar mats or wel ded

wire fabric, provided the entire operation is approved by the Contracting

O ficer. Regardless of the equipnment or procedures used for installing

rei nforcement, the Contractor shall ensure that the entire depth of concrete is

adequat el y consol i dated

.5.8 Pl aci ng Dowel s and Tie Bars

The nethod used in installing and hol ding dowels in position shall ensure that
the error in alignment of any dowel fromits required alignnment after the
pavement has been conpleted will not be greater than 1/8 in. per ft. Except as
ot herwi se specified bel ow, |ocation of dowels shall be within a horizonta

tol erance of plus or minus 5/8 inch. The Contractor shall furnish an approved
tenpl ate for checking the alignnent and position of the dowels. The portion of
each dowel intended to nove within the concrete or expansion cap shall be painted
with one coat of the specified paint. Wen dry, the painted portion shall be

wi ped clean and coated with a thin, even filmof lubricating oil before the
concrete is placed. Pipe used as dowels shall be filled with a stiff
sand-asphalt m xture or portland-cenent nortar. Dowels in joints shall be
omtted when the center of the dowel is |located within a horizontal distance
froman intersecting joint equal to or less than one-fourth of the slab

t hi ckness. Dowels shall be installed as specified in the foll owi ng subparagraphs

.5.8.1 Contraction Joints
Dowels in longitudinal and transverse contraction joints within the paving | ane
shall be held securely in place, as indicated, by neans of rigid netal frames or

basket assenblies of an approved type. The assenblies shall consist of a
framework of metal bars or wires arranged to provide rigid support for the dowels
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t hr oughout the paving operation, with a mninmumof four continuous bars or wires
extending along the joint line. The dowels shall be welded to the assenbly or
held firmy by mechanical |ocking arrangenents that will prevent them from
rising, sliding out, or becom ng distorted during paving operations. The basket
assenbl i es shall be held securely in the proper |ocation by neans of suitable
pins or anchors. At the Contractor's option, in lieu of the above, dowels ] in
contraction joints shall be installed near the front of the paver by insertion
into the plastic concrete using approved equi prent and procedures. Approval will
be based on the results of a preconstruction denonstration which the Contractor
shal | conduct, showing that the dowels are installed within specified tolerances.

.5.8.2 Construction Joi nts-Fi xed Form Pavi ng

Installation of dowels shall be by the bonded-in-place nethod. Installation by
renoving and replacing in preforned holes will not be pernmitted. Dowels shal

be prepared and placed across joints where indicated, correctly aligned, and
securely held in the proper horizontal and vertical position during placing and
finishing operations, by neans of devices fastened to the forns. |If split dowels
are approved and used, the female portion of the split dowel shall be bonded in
the initially placed pavenent |lane. The female portion of the split dowel shal
be securely fastened to the pavenent formand shall maintain the proper position
and al i gnnent of the dowel during concrete placenment so that no nortar or other

foreign material will enter the socket or coupling. Before the split dowels are
assenbl ed, the external and internal threads shall be cleaned thoroughly to
renove all cement, cenent nortar, grit, dirt, and other foreign matter. |In the

final assenbly, a minimmtorque of 200 ft-1bs shall be applied. The spacing of
dowels in construction joints shall be as indicated, except that, where the

pl anned spaci ng cannot be mai ntai ned because of formlength or interference with
form braces, closer spacing with additional dowels shall be used.

.5.8.3 Dowel s Installed in Hardened Concrete

Dowel s installed in hardened concrete, such as in |ongitudinal construction
joints for slipformpaving, in joints between new and exi sting pavenent, and
simlar locations, shall be installed by bonding the dowels into holes drilled
into the hardened concrete. The installation of dowels in |ongitudina
construction joints by dowel inserters attached to a slipformpaver or by any

ot her neans of inserting the dowels into the plastic concrete shall not be
permtted. However, when paving two | anes together with a | ongitudina
contraction joint between, any dowels required may be installed in this joint
with an approved inserter. Holes approximately 1/8 inch greater in dianeter than
the dowel s shall be drilled into the hardened concrete with rotary core drills to
receive the dowels. In lieu of rotary drills, the contractor may use percussion
drills, provided that spalling at the collar of the hole does not occur

Regardl ess of the type of drill used, the drill shall be held rigidly in exact
alignnent by neans of a stable jig or framework, solidly supported; gang drills
nmeeting this are acceptable. Any damage to the concrete face during drilling
shall be repaired as directed; continuing damage shall require nodification of

t he equi pnent and operation. Dowels shall be bonded in the drilled hol es using
epoxy resin. Epoxy resin shall be injected at the back of the hole before
installing the dowel and extruded to the collar during insertion of the dowel so
as to conpletely fill the void around the dowel. Application by buttering the
dowel shall not be permtted. The dowels shall be held in alignment at the
collar of the hole, after insertion and before the grout hardens, by neans of a
suitable netal or plastic collar fitted around the dowel. The vertical alignnent
of the dowels shall be checked by placing a strai ghtedge on the surface of the
pavement over the top of the dowel and nmeasuring the vertical distance between
the strai ghtedge and the begi nning and ending point of the exposed part of the
dowel . The horizontal alignnent shall be checked with a fram ng square. Dowels
required to be installed in any joints between new and existing concrete shall be
grouted in holes drilled in the existing concrete, all as specified above

.5.8.4 Expansi on Joints

Dowel s in expansion joints shall be installed as shown using appropriate
procedures specified above.
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6 FI NI SHI NG

The finishing machi ne, or paver-finisher, shall nmeet all requirenents specified

i n paragraph EQUI PVENT and herein. Finishing operations shall be a continuing
part of placing operations starting i nediately behind the strike-off of the
paver and the nmachines shall be designed and operated to strike off, screed, and
consol idate the concrete. Initial finishing shall be provided by the transverse
screed or extrusion plate. The sequence of operations shall be transverse
finishing, longitudinal machine floating if used, straightedge finishing,
texturing, and then edging of joints. Finishing shall be by the nmachi ne nmet hod
The hand net hod shall be used only infrequently and only on isol ated areas of odd
slab widths or shapes and in the event of a breakdown of the nechanical finishing
equi pnent. [Wen approved, the hand finishing nethod may al so be used for
separate, isolated slabs during renoval and replacenent type repair operations.]
Suppl enental hand finishing for machi ne finished pavenent shall be kept to an
absol ute mninum Equi pnent to be used for supplenental hand finishing shal
primarily be 10 to 12 feet cutting strai ghtedges; only very sparing use of bul
floats shall be allowed. Any machine finishing operation which requires
appreci abl e hand finishing, other than a noderate anobunt of straightedge
finishing, shall be inmedi ately stopped and proper adjustnents nade or the

equi pnent replaced. Every effort shall be nade to prevent bringing excess paste
to the surface and any operations whi ch produce nore than 3/32 inch of paste
(nortar, water, laitance, etc.) over the top | ayer of coarse aggregate shall be
hal ted i nmredi ately and the equi pnent, mxture, or procedures nodified as
necessary. Conpensation shall be made for surging behind the screeds or
extrusion plate and settlenent during hardening and care shall be taken to ensure
that paving and finishing machi nes are properly adjusted so that the finished
surface of the concrete (not just the cutting edges of the screeds) will be at
the required Iine and grade. Surface checks shall be made regularly and paving
operations i mediately halted and adjust nents nmade whenever conpensation is

i nadequate. Screed and float adjustnents of the machines shall be checked at the
start of each day's paving operations and nore often if required. Machines that
cause frequent delays due to nmechanical failure shall be replaced. Wen nachines
ride the edge of a previously constructed slab, the edge shall be kept clean and
provi sion shall be nmade to protect the surface of the slab. dary screeds,
"bridge deck" finishers, or other rotating pipe or tube type equi pnent will not
be permitted. Finishing equi prment and tools shall be maintained clean and in an
approved condition. At no time shall water be added to the surface of the slab
with the finishing equipnent or tools, or in any other way, except for fog (mst)
sprays specified to prevent plastic shrinkage cracking.

.6.1 Longi tudi nal Fl oati ng

When t he equi prent contains a nechanical, longitudinal, oscillating float, the
float shall be operated to smooth and finish the pavenent inmedi ately behind the
transverse screed or extrusion plate. The float shall be operated maintaining
contact with the surface at all times. Care shall be taken to prevent working
paste to the surface in excess of the anmount specified above.

.6.2 O her Types of Finishing Equi prent

Concrete finishing equi pnent of types other than those specified above may be
used on a trial basis, when specifically approved, except that rotating pipe or
tubes or bridge deck finishers will not be permtted. Approval will be given
after denonstration on a test section prior to start of construction, and

provi ded the Contracting O ficer determ nes that the pavenment produced is better
than that produced by the specified equi prent. The use of equipnent that fails
to produce finished concrete of the required quality, using concrete proportions
and slunp as specified, shall be discontinued, and the concrete shall be finished
with specified equipnent and in the manner specified above. Vibrating screeds or
pans shall be used only for isolated slabs where hand finishing is permtted as
specified, and only where specifically approved. Slipform paving equi pment shal
not be operated on fixed forns unless approved in witing prior to use

6.3 Machi ne Fi nishing Wth Fi xed Forns
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The machi ne shall be designed to ride the fornms and shall be operated to screed
and consolidate the concrete. Machines that cause di spl acenent of the forns
shall be replaced. The nachine shall make only one pass over each area of
pavenment. |f the equipnment and procedures do not produce a surface of uniform
texture, true to grade, in one pass, the operation shall be inmediately stopped
and the equi pnent, mxture, and procedures adjusted as necessary.

3.6.4 Machi ne Fi nishing Wth Slipform Pavers
The slipform paver shall be operated so that only a very m ni rum of additiona

finishing work is required to produce pavenent surfaces and edges neeting the
specified tol erances. Any equi pnent or procedure that fails to neet these

specified requirenents shall inmediately be replaced or nodified as necessary. A
sel f-propelled nonrotating pipe float may be used if the Contractor desires while
the concrete is still plastic, to renove mnor irregularities and score nmarks

The pipe float shall be 6 to 10 inches in diameter and sufficiently long to span
the full paving width when oriented at an angle of approximately 60 degrees with
the center line. Only one pass of the pipe float shall be allowed. |If there is
sufficient concrete slurry or fluid paste on the surface that it runs over the
edge of the pavenent, the paving operation shall be i mediately stopped and the
equi pnent, mxture, or operation nmodified to prevent formation of such slurry.
Any slurry which does run down the vertical edges shall be imediately renoved by
hand, using stiff brushes or scrapers. No slurry, concrete or concrete nortar
shall be used to build up along the edges of the pavenent to conpensate for
excessive edge slunmp, either while the concrete is plastic or after it hardens.
Sl abs having areas of edge slunmp in excess of the specified tolerances shall be
renoved and repl aced in accordance with paragraph, REPAIR REMOVAL, REPLACEMENT
OF SLABS; repair operations on such areas will not be permtted

3.6.5 Surface Correction and Testing

After all other finishing is conpleted but while the concrete is still plastic,
mnor irregularities and score marks in the pavenent surface shall be elimnated
by neans of cutting straightedges. Such straightedges shall be 12 feet in length
and shall be operated fromthe sides of the pavenment and from bridges. A
strai ght edge operated fromthe side of the pavenent shall be equipped with a
handl e 3 feet |onger than one-half the width of the pavenent. The surface shal
then be tested for trueness with a straightedge held in successive positions
parallel and at right angles to the center line of the pavenent, and the whol e
area covered as necessary to detect variations. The straightedge shall be
advanced al ong the pavenent in successive stages of not nore than one-half the

I ength of the straightedge. Depressions shall be imediately filled with freshly
m xed concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. The straightedge
testing and finishing shall continue until the entire surface of the concrete is
free fromobservabl e departure fromthe strai ghtedge and conforns to the surface
requi renents specified in paragraph ACCEPTABI LI TY OF WORK AND PAYMENT
ADJUSTMENTS. Long-handl ed, flat bull floats shall be used very sparingly and
only as necessary to correct mnor, scattered surface defects. |f frequent use
of bull floats is necessary, the paving operation shall be stopped and the

equi pnent, m xture or procedures adjusted to elimnate the surface defects.
Finishing with hand floats and trowels shall be held to the absolute m ni mum
necessary. Extrene care shall be taken to prevent overfinishing joints and
edges. The surface finish of the paverment shall be produced essentially by the
fini shing machi ne and not by subsequent hand finishing operations. Al hand
finishing operations shall be subject to approval and shall be nodified when
directed. No water shall be added to the pavenent surface during these

oper ations.

3.6.6 Hand Fi ni shi ng
Hand finishing operations shall be used only as specified above.

3.6.6.1 Equi prent
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In addition to approved nmechanical internal vibrators for consolidating the
concrete, a strike-off and tanping tenplate and a |ongitudinal float shall be
provided for hand finishing. The tenplate shall be at least 1 foot |onger than
the width of pavement being finished, of an approved design, and sufficiently
rigid to retain its shape, and shall be constructed of netal or other suitable
material shod with metal. The longitudinal float shall be at |east 10 feet |ong,
of approved design, and rigid and substantially braced, and shall maintain a

pl ane surface on the bottom. Gate tanpers (jitterbugs) shall not be used.

.6.6.2 Fi ni shing and Fl oati ng

As soon as placed and vi brated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and fini shed, the surface of the pavenent will be at the required
elevation. In addition to previously specified conplete coverage wi th handheld
i mersion vibrators, the entire surface shall be tanped with the strike-off and
tamping tenplate, and the tamping operation continued until the required
conpacti on and reduction of internal and surface voids are acconplished (grate

tanmpers shall not be used). Imediately follow ng the final tanping of the
surface, the pavenent shall be floated longitudinally frombridges resting on the
side forms and spanning but not touching the concrete. |f necessary, additiona

concrete shall be placed and screeded, and the float operated until a

sati sfactory surface has been produced. The floating operation shall be advanced
not more than half the length of the float and then continued over the new and
previously floated surfaces. Long-handled, flat bull floats shall be used very
sparingly and only as necessary to correct mnor, scattered surface defects. |If
frequent use of bull floats is necessary, the operation shall be stopped and
adjusted to elinmnate the surface defects. Finishing with hand floats and
trowels shall be held to the absol ute m ni num necessary. Extrenme care shall be
taken to prevent overfinishing joints and edges. No water shall be added to the
pavenment during finishing operations.

.6.7 Text uri ng

Bef ore the surface sheen has di sappeared and before the concrete hardens, the
surface of the pavenent shall be given a texture as described herein. After
curing is conplete, all textured surfaces shall be thoroughly power brooned to
renove all debris. [Any type of transverse texturing shall produce grooves in
straight lines across each lane within a tolerance of plus or mnus 1/2 inch of a
true line.]

.6.7.1 Fabric Drag Surface Finish

Surface texture shall be applied by dragging the surface of the pavenent, in the
direction of the concrete placement, with an approved fabric drag. The drag
shall be operated with the fabric noist, and the fabric shall be cleaned or
changed as required to keep clean. The dragging shall be done so as to produce a
uni form finished surface having a fine sandy texture w thout disfiguring marks.

.6.8 Edgi ng

After texturing has been conpleted, the edge of the slabs along the forns, along
the edges of slipforned | anes, and at the joints shall be carefully finished with
an edging tool to forma snooth rounded surface of 1/8 inch radius. Tool nmarks
shall be elimnated, and the edges shall be snooth and true to line. No water
shall be added to the surface during edging. Extrene care shall be taken to
prevent overworking the concrete.

.6.9 Qutlets in Pavenent

Recesses for the tie-down anchors, lighting fixtures, and other outlets in the
pavenment shall be constructed to conformto the details and di mensi ons shown.

The concrete in these areas shall be carefully finished to provide a surface of
the sanme texture as the surrounding area that will be within the requirenents for
pl an grade and surface snoot hness
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7 CURI NG
7.1 Protection of Concrete

Concrete shall be continuously protected agai nst | oss of noisture and rapid
temperature changes for at |east 7 days fromthe conpletion of finishing
operations. Unhardened concrete shall be protected fromrain and fl owi ng water.
Al'l equi prent needed for adequate curing and protection of the concrete shall be
on hand and ready for use before actual concrete placenent begins. Sufficient
sheet material to protect unhardened concrete fromrain shall be at the paver at
all times. Protection shall be provided as necessary to prevent cracking of the
pavenment due to tenperature changes during the curing period. |If any selected
met hod of curing does not afford the proper curing and protection agai nst
concrete cracking, the damaged pavenent shall be renoved and repl aced, and

anot her met hod of curing shall be enployed as directed. Curing shall be
acconpl i shed by one of the follow ng nethods

.7.2 Menbr ane Curi ng

A uni form coating of white-pignented, nenbrane-formng, curing conpound shall be
applied to the entire exposed surface of the concrete as soon as the free water
has di sappeared fromthe surface after [finishing] [nDist curing ceases]. |If
evaporation is high and no noisture is present on the surface even though
bl eedi ng has not stopped, fog sprays shall be used to keep the surface noist
until setting of the cenment occurs and bl eeding is conplete. Curing conpound
shall then be imedi ately applied. Along the formed edge faces, it shall be
applied imediately after the forns are renmoved. Concrete shall not be all owed
to dry before the application of the menbrane. |If any drying has occurred, the
surface of the concrete shall be npistened with a fine spray of water, and the
curing conpound applied as soon as the free water disappears. The curing
conpound shall be applied to the finished surfaces by neans of an approved
automati c sprayi ng machine. The spraying nachi ne shall be sel f-propelled and
shall span the newly paved | ane. The machi ne shall have one or nore spraying
nozzl es that can be controlled and operated to conpletely and uniformy cover the
pavement surface with the required anpbunt of curing conpound. The curing
conpound in the drumused for the spraying operation shall be thoroughly and
continuously agitated mechanically throughout the full depth of the drum during
the application. Air agitation may be used only to suppl enent nechanica
agitation. Spraying pressure shall be sufficient to produce a fine spray as
necessary to cover the surface thoroughly and conpletely with a uniformfilm
Spray equi prent shall be kept clean and properly naintained and the spray nozzle
or nozzles shall have adequate wi nd shields. The curing conpound shall be
applied with an overl appi ng coverage that will give a two-coat application at a
coverage of 400 square feet per gallon, plus or mnus 5.0 percent for each coat.
A one-coat application nay be applied provided a uniform application and
coverage of 200 square feet per gallon, plus or minus 5.0 percent is obtained
The application of curing conmpound by hand-operated, nechani cal powered pressure
sprayers will be permitted only on odd wi dths or shapes of slabs where indicated
and on concrete surfaces exposed by the renmoval of forns. Wen the application
i s made by hand-operated sprayers, the second coat shall be applied in a
direction approximately at right angles to the direction of the first coat. The
conpound shall forma uniform continuous, cohesive filmthat will not check,
crack, or peel and that will be free from pinhol es and other discontinuities. |If
pi nhol es, abrasions, or other discontinuities exist, an additional coat shall be
applied to the affected areas within 30 mnutes. Concrete surfaces that are
subjected to heavy rainfall within 3 hours after the curing conpound has been
applied shall be resprayed by the nmethod and at the coverage specified above.
Areas where the curing conpound i s damaged by subsequent constructi on operations
within the curing period shall be inmediately resprayed. The surfaces adjacent
to joint sawcuts shall be cleaned and resprayed with curing conmpound inmedi ately
after cutting. Approved standby facilities for curing concrete pavenent shall be
provi ded at an accessible location at the job site for use in the event of
mechani cal failure of the spraying equi pnent or other conditions that m ght
prevent correct application of the menbrane-curing conpound at the proper tine.
Concrete surfaces to which nmenbrane-curing conpounds have been applied shall be
adequately protected during the entire curing period from pedestrian and
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vehicular traffic, except as required for joint-saw ng operations and surface
tests, and from any other possible damage to the continuity of the nenbrane

.7.3 Moi st Curing

Concrete to be noist-cured shall be maintained continuously wet for the entire
curing period, or until curing conpound is applied, comencing i medi ately after
finishing. If forms are renoved before the end of the curing period, curing
shall be carried out as on unforned surfaces, using suitable materials. Surfaces
shal | be cured by pondi ng, by continuous sprinkling, by continuously saturated
burlap or cotton mats, or by continuously saturated plastic coated burlap

Burlap and mats shall be clean and free fromany contam nation and shall be

conpl etely saturated before being placed on the concrete. The Contractor shal
have an approved work systemto ensure that nbist curing is continuous 24 hours
per day and that the entire surface is wet.

.8 JANTS
.8.1 CGeneral Requirements for Joints

Joints shall conformto the details indicated and shall be perpendicular to the
fini shed grade of the pavenent. Al joints shall be straight and continuous from
edge to edge or end to end of the paverment with no abrupt offset and no gradua
devi ation greater than 1/2 inch. Before comrenci ng construction, the Contractor
shall submit for approval a control plan and equi pnent to be used for ensuring
that all joints are straight fromedge to edge of the pavement within the above
tol erances. Were any joint fails to neet these tol erances, the slabs adjacent
to the joint shall be renobved and replaced at no additional cost to the
Covernnent. No change fromthe jointing pattern shown on the draw ngs shall be
made without witten approval of the Contracting Oficer. Sealing of joints
shall be in accordance with Section COWRESSI ON JO NTS FOR CONCRETE PAVEMENTS or
FI ELD MOLDED SEALANTS FOR SEALING JO NTS IN RI G D PAVEMENT.

.8.2 Longi tudi nal Construction Joints

Longi tudi nal construction joints between paving | anes shall be |ocated as

i ndicated. Dowels [or keys] [or tie bars] shall be installed in the |ongitudina
construction joints, or the edges shall be thickened as indicated. [Dowels] [Tie
bars] shall be installed in conformance with paragraph, Placing Dowels and Tie
Bars. [Wen the concrete is placed using stationary forns, netal keyway forns
securely fastened to the concrete formshall be used to forma keyway in the
plastic concrete. Wen the concrete is placed using slipformpavers, a keyway
shall be formed in the plastic concrete by neans of nmetal forns permanently
attached to the side forns or by nmeans of preformed netal keyway |iners, which
are inserted during the slipformoperations and may be left in place. The

di nensi ons of the keyway forns shall not vary nore than plus or mnus 1/8 inch
fromthe dinmensions indicated and shall not deviate nmore than plus or mnus 1/4
inch fromthe md-depth of the pavenent. There shall be no abrupt offset either

horizontally or vertically in the conpleted keyway. |f any length of conpleted
keyway of 5 feet or nore fails to nmeet the above tol erances, dowels shall be
installed in that part of the joint by drilling holes in the hardened concrete

and grouting the dowels in place with epoxy resins using approved nmaterials and
procedures.] After the end of the curing period, |ongitudinal construction
joints shall be sawed to provide a groove at the top for sealant confornming to
the details and di mensi ons indi cat ed.

.8.3 Transverse Construction Joints

Transverse construction joints shall be installed at the end of each day's

pl aci ng operations and at any other points within a paving | ane when concrete

pl acenent is interrupted for 30 minutes or |longer. Wen concrete placenent
cannot be continued, the transverse construction joint shall be installed at a
pl anned transverse joint, if possible. Transverse construction joints shall be
constructed by utilizing headers and the very m ni mum anmount of hand pl acenent
and finishing techniques. Pavenent shall be constructed with the paver as cl ose
to the header as possible, and the paver shall be run out conpletely past the

02753A- 46



W012DQ 04- B- 0011- 0001

header. Transverse construction joints installed at a planned transverse joint
shal | be constructed as shown or, if not shown otherw se, shall be dowelled

.8.4 Expansi on Joints

Expansi on joints shall be formed where indicated, and about any structures and
features that project through or into the pavenent, using joint filler of the
type, thickness, and width indicated, and shall be installed to forma conplete,
uni form separati on between the structure and the pavement. The filler shall be
attached to the original concrete placenent w th adhesive or other fasteners and
shall extend the full slab depth. Adjacent sections of filler shall be fitted
tightly together, and the filler shall extend across the full w dth of the paving
| ane or other conplete distance in order to prevent entrance of concrete into the
expansi on space. Edges of the concrete at the joint face shall be finished with
an edger with a radius of 1/8 inch. The joint filler strips shall be installed
3/ 4 inch bel ow the paverment surface with a slightly tapered, dressed-and-oiled
wood strip or other approved nmaterial tenporarily secured to the top of the
filler to forma recess to be filled with joint sealant. The wood strip shal

be renoved soon after the concrete has set and the reservoir tenporarily filled
with an approved material to protect the reservoir until the joint sealer is
installed. Expansion joints shall be constructed with [dowels] [thickened edges]
for load transfer.

.8.5 Slip Joints

Slip joints shall be installed where indicated using the specified materials.
Preformed joint filler material shall be attached to the face of the origina
concrete placement with adhesive or other fasteners. Bitum nous material shal
be applied to cover the entire surface of the face of the original concrete

pl acenent to a depth of 1/4 inch plus or mnus 1/16 inch. Only a material which
will remain in place on the vertical surface shall be used. 1In each case a 3/4
inch deep reservoir for joint sealant shall be constructed at the top of the
joint. Edges of the joint face shall be finished with an edger with a radius of
1/8 inch.

.8.6 Contraction Joints

Transverse and | ongitudinal contraction joints shall be of the weakened-pl ane or
dunmmy type and shall be constructed as indicated. Longitudinal contraction joints
shal | be constructed by sawing a groove in the hardened concrete with a

power -driven saw in conformance with requirenents for sawed joints, unless

ot herwi se approved in witing. Transverse contraction joints shall be
constructed in conformance with requirenents for sawed joints

.8.6.1 Sawed Joints

Sawed contraction joints shall be constructed by sawing an initial groove in the
concrete with a 1/8 inch blade to the indicated depth. During sawing of joints

and again 24 hours later, the CQC teamshall inspect all exposed | ane edges for
devel opment of cracks bel ow the saw cut, and shall imrediately report results to
the Contracting Oficer. |If the Contracting Oficer determ nes that there are

nmore uncracked joints than desired, the Contractor will be directed to saw
succeedi ng joints 25 percent deeper than originally indicated at no additiona
cost to the Government. After expiration of the curing period, the upper portion
of the groove shall be wi dened by sawing to the width and depth indicated for the
joint sealer. The tine of initial sawing shall vary depending on existing and
anti ci pated weat her conditions and shall be such as to prevent uncontrolled
cracking of the pavenent. Sawing of the joints shall comrence as soon as the
concrete has hardened sufficiently to permt cutting the concrete wi thout
chipping, spalling, or tearing. The sawed faces of joints will be inspected for
undercutting or washing of the concrete due to the early sawi ng, and sawi ng shall
be delayed if undercutting is sufficiently deep to cause structural weakness or
excessive roughness in the joint. The sawing operation shall be carried on as
requi red during both day and ni ght regardl ess of weather conditions. The joints
shall be sawed at the required spacing consecutively in the sequence of the
concrete placement. A chalk line or other suitable guide shall be used to mark
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the alinenent of the joint. Before sawing a joint, the concrete shall be
exam ned closely for cracks, and the joint shall not be sawed if a crack has
occurred near the planned joint location. Saw ng shall be discontinued when a
crack devel ops ahead of the saw cut. Wrknen and inspectors shall wear clean
rubber-sol ed footwear, and the nunber of persons wal king on the pavenent shall be
limted to those actually performng the sawing operation. Imediately after the
joint is sawed, the saw cut and adj acent concrete surface shall be thoroughly
flushed with water until all waste fromsawing is renoved fromthe joint. The
surface shall be resprayed with curing conmpound as soon as free water di sappears.
Necessary precautions shall be taken to insure that the concrete is properly
cured at sawed joints, but that no curing conpound enters the joints. The top of
the joint opening and the joint groove at exposed edges shall be tightly seal ed
with cord, backer rod, or other approved material before the concrete in the
region of the joint is resprayed with curing conpound. The nethod used for
sealing the joint groove shall prevent |oss of noisture fromthe joint during the
entire specified curing period and shall prevent infiltration of foreign materi al
until renoved i mredi ately before sawing joint sealant reservoir. The saw ng
equi pnent shall be adequate in the nunber of units and the power to conplete the
sawing at the required rate. An anple supply of saw bl ades shall be available on
the job before concrete placenent is started and at all tinmes during sawi ng. At
| east one standby sawing unit in good working order shall be available at the
jobsite at all tines during the sawi ng operation.

.8.7 Thi ckened Edge Joints

Thi ckened edge joints shall be constructed as indicated on the draw ngs
Underlying material in the transition area shall be graded as shown and shal

meet the requirements for snoot hness and conpaction specified for all other areas
of the underlying material.

.8.8 Seal i ng Joints

Joints shall be sealed imediately followi ng curing of the concrete or as soon
thereafter as weather conditions permt. Sawing or other renoval of filler type
joint formers shall be acconplished i nmedi ately before sealing of the joints.
Joints shall be sealed as specified in Section [02760A FI ELD MOLDED SEALANTS FOR
SEALI NG JO NTS I N Rl G D PAVEMENTS] [02762A COVPRESSI ON JO NT SEALS FOR CONCRETE
PAVEMENTS] .

.9 REPAI R, REMOVAL, REPLACEMENT OF SLABS
.9.1 Ceneral Criteria

New pavenent sl abs that are broken or contain cracks shall be renpbved and
replaced or repaired, as specified hereinafter at no cost to the Governnent.
Spalls along joints shall be repaired as specified. Were renmoval of partial
slabs is permitted, as specified, renoval and repl acement shall be full depth
shall be full width of the paving lane, and the linmt of renoval shall be nornal
to the paving lane and not |ess than 10 feet fromeach original transverse joint
(i.e., renmoval portion shall be at |least 10 feet longitudinally, and portion to
remain in place shall be at least longitudinally; thus, if original slab Iength
is less than 20 feet, the entire slab shall be renmoved). The Contracting O ficer
wi Il determ ne whether cracks extend full depth of the pavenent and may require
cores to be drilled on the crack to determ ne depth of cracking. Such cores
shall be at least 6 inch dianeter, shall be drilled by the Contractor and shal

be filled by the Contractor with a well consolidated concrete m xture bonded to
the walls of the hole with epoxy resin, using approved procedures. Drilling of
cores and refilling holes shall be at no expense to the Governnent. Al epoxy
resin used in this work shall conformto paragraph EPOXY RESIN, Type and G ade as
speci fi ed.

.9.2 Slabs with Cracks Thru Interior Areas
Interior area is defined as that area nore than 24 inchesfrom either adjacent

original transverse joint. Slabs with any cracks that extend into the interior
area, regardless of direction, shall be treated by one of the follow ng
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procedures.
.9.2.1 Cracks That Do Not Extend Full Depth of Slab

These cracks, and simlar cracks within the areas 24 i ncheseach si de of
transverse joints, shall be cleaned and then pressure injected with epoxy resin
Type 1V, Grade 1, using procedures as approved. The procedure shall not w den
the crack during epoxy resin injection. Al epoxy resin injection shall take
pl ace in the presence of a representative of the Contracting O ficer.

.9.2.2 Cracks That Extend Full Depth of Slab

Wiere there is any full depth crack at any place within the interior area, the
full slab shall be renmpved. However, if the cracked area all lies within 10 feet
of one original transverse joint, only a partial slab need be renoved provided
all criteria specified above for distance fromeach original transverse joint is
met .

.9.3 Cracks close to and Parallel to Transverse Joints

Al'l cracks essentially parallel to original transverse joints, extending ful
depth of the slab, and lying wholly within 24 incheseither side of the joint
shall be treated as specified hereinafter. Any crack extending nore than 24
inches fromthe transverse joint shall be treated as specified above for Sl abs
Wth Cracks Through Interior Areas. Any cracks which do not extend full depth of
the slab shall be treated as specified above in subparagraph, Cracks That Do Not
Extend Full Depth O Slab, and the original transverse joint constructed as
originally designed

.9.3.1 Full Depth Cracks Present, Oiginal Joint Not Opened

When the original transverse joint has not opened, the crack shall be routed and
seal ed, and the original transverse joint filled with epoxy resin. The crack
shall be routed with an easily gui ded, wheel nounted, vertical shaft, powered
rotary router designed so the routing spindle will caster as it nmoves along the
crack, or with a small dianmeter saw designed for this use. The reservoir for
joint sealant in the crack shall be formed by routing to a depth of 3/4 inch, plus
or mnus 1/16 inch, and to a width of 5/8 inch, plus or mnus 1/8 inch. Any

equi pnent or procedure which causes ravelling or spalling along the crack shal

be nodified or replaced to prevent such ravelling or spalling. The joint seal ant

shall be a liquid sealant as specified for rigid pavenent joints. Installation
of joint seal shall be as specified for sealing joints or as directed. The
uncracked transverse joint shall be filled with epoxy resin. If the joint

seal ant reservoir has been sawed out, the reservoir and as nuch of the | ower saw
cut as possible shall be filled with epoxy resin, Type |V, Gade 2, thoroughly

tooled into the void using approved procedures. |If only the original narrow saw
cut has been nade, it shall be cleaned and pressure injected with epoxy resin
Type 1V, Grade 1, using approved procedures. If filler material (joint insert)

has been used to forma weakened plane in the transverse joint, it shall be

conpl etely sawed out and the saw cut pressure injected with epoxy resin, Type IV,
Grade 1, using approved procedures. Were a parallel crack goes part way across
the paving lane and then intersects and follows the original transverse joint
which is cracked only for the remai nder of the width, it shall be treated as
follows: The area with the separate crack shall be treated as specified above
for a parallel crack, and the cracked original joint shall be prepared and seal ed
as originally designed.

.9.3.2 Full Depth Cracks, Oiginal Joint Also Cracked

At a transverse joint, if there is any place in the |ane w dth where a parall el
crack and a cracked portion of the original joint overlap, a section of the slab

containing the crack shall be renpbved and replaced for the full lane wi dth and at
|l east 10 feet long. |If this partial slab renoval places the limt of renoval

|l ess than 10 feet fromthe next transverse joint, the entire slab shall be
renoved. |If the parallel crack crosses the transverse joint line, a simlar area

shal | be renoved and replaced in both sl abs.
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9.4 Rermoval and Repl acenent of Full Sl abs

Where it is necessary to renove full slabs, unless there are keys or dowels
present, all edges of the slab shall be cut full depth with a concrete saw. Al
saw cuts shall be perpendicular to the slab surface. |If keys, dowels, or tie
bars are present along any edges, these edges shall be sawed full depth 6 inches
fromthe edge if only keys are present, or just beyond the end of dowels or tie
bars if they are present. These joints shall then be carefully sawed on the
joint line towithin 1 inch of the depth of the dowel or key. The main slab
shall be further divided by sawing full depth, at appropriate |ocations, and each
piece lifted out and renpved. Suitable equi pnment shall be used to provide a
truly vertical lift, and approved safe lifting devices used for attachment to the
sl abs. The narrow strips al ong keyed or dowel ed edges shall be carefully broken
up and renoved using light, hand-held jackhamrers, 30 Ib or less, or other
approved simlar equipnment. Care shall be taken to prevent danage to the dowel s,
tie bars, or keys or to concrete to remain in place. The joint face bel ow keys
or dowels shall be suitably trimed so that there is no abrupt offset in any
direction greater than 1/2 inch and no gradual offset greater than 1 inch when
tested in a horizontal direction with a strai ghtedge. No nmechanical i npact
breakers, other than the above hand-hel d equi pnrent shall be used for any renoval
of slabs. [|If underbreak between 1-1/2 and 4 inches deep occurs at any point
al ong any edge, the area shall be repaired as directed before replacing the
renoved slab. Procedures directed will be simlar to those specified for surface
spalls, nodified as necessary. |f underbreak over 4 inches deep occurs, the
entire slab containing the underbreak shall be renoved and replaced. Were there
are no dowels, tie bars, or keys on an edge, or where they have been damaged
dowel s of the size and spacing as specified for other joints in simlar pavenent
shall be installed by epoxy grouting theminto holes drilled into the existing
concrete using procedures as specified in paragraph, Placing Dowels and Tie Bars.
Oiginal damaged dowels or tie bars shall be cut off flush with the joint face.
Protrudi ng portions of dowels shall be painted and lightly oiled. Al four edges
of the new slab shall thus contain dowels or original keys or original tie bars
Pl acenment of concrete shall be as specified for original construction. Prior to
pl acenent of new concrete, the underlying material shall be reconpacted and
shaped as specified in the appropriate section of these specifications, and the
surfaces of all four joint faces shall be cleaned of all |oose material and
contam nants and coated with a doubl e application of nmenbrane formng curing
conpound as bond breaker. Care shall be taken to prevent any curing conpound
fromcontacting dowels or tie bars. The resulting joints around the new sl ab
shal | be prepared and seal ed as specified for original construction

.9.5 Rermoval and Repl acenent of Partial Slabs

Where the above criteria permts renoval of partial slabs, renoval and

repl acenent operations shall be as specified for full slabs, except that the
joint between the renoved area and the partial slab to remain in place shal
consist of a full depth saw cut across the full lane width and perpendicular to
the centerline of the paving |lane. Replacenent operations shall be the sane as
speci fied above, except that, at the joint between the renoved area and the
partial slab to renmain, deforned tie bars shall be epoxy resin grouted into holes
drilled into the slab to remain in place. Size and spacing of the tie bars shal
be as specified for dowels. Drilling of holes and installation of tie bars shal
be as specified for dowels in paragraph, Placing Dowels and Tie Bars, except that
no portion of the tie bars shall be painted or oiled. No curing conpound shal

be used on this joint face and, inmrediately before placing new concrete, the
joint surface of the partial slab remaining in place shall be coated with epoxy
resin, Type V, G ade 2.

.9.6 Repairing Spalls Al ong Joints

Wiere directed, spalls along joints of new slabs, along edges of adjacent
existing concrete, and along parallel cracks shall be repaired by first making a
vertical saw cut at least 1 inch outside the spalled area and to a depth of at

|l east 2 inches. Saw cuts shall be straight lines form ng rectangul ar areas. The
concrete between the saw cut and the joint, or crack, shall be chipped out to
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renove all unsound concrete and at |east a depth of 1/2 inch of visually sound
concrete. The cavity thus formed shall be thoroughly cleaned with high pressure
water jets supplenmented with conpressed air to renove all | oose nateri al

I mredi ately before filling the cavity, a prine coat shall be applied to the dry
cl eaned surface of all sides and bottomof the cavity, except any joint face.
The prime coat shall be applied in a thin coating and scrubbed into the surface
with a stiff-bristle brush. Prime coat for portland cenent repairs shall be a
neat cenent grout and for epoxy resin repairs shall be epoxy resin, Type Il
Grade 1. The cavity shall be filled with | ow slunp portland cement concrete or
nmortar or with epoxy resin concrete or nmortar. Portland cenent concrete shall be
used for larger spalls, those more than 1/3 cu. ft. in size after renova
operations; portland cement nortar shall be used for spalls between 0.03 cu. ft.
and 1/3 cu. ft.; and epoxy resin nmortar or Type Ill, G ade 3 epoxy resin for
those spalls less than 0.03 cu. ft.in size after renoval operations. Portland
cenent concretes and nortars shall be very low slunp mxtures, 1/2 inch slunp or
| ess, proportioned, mxed, placed, consolidated by tanping, and cured, all as
directed. Epoxy resin nortars shall be nade with Type |11, G ade 1, epoxy
resin, using proportions and m xi ng and pl aci ng procedures as recomended by the
manuf act urer and approved by the Contracting Oficer. The epoxy resin materials
shall be placed in the cavity in layers not over 2 inches thick. The tine

i nterval between placenent of additional |ayers shall be such that the
temperature of the epoxy resin material does not exceed 140 degrees F at any tine
during hardening. Mechanical vibrators and hand tanpers shall be used to

consol idate the concrete or nortar. Any repair material on the surroundi ng
surfaces of the existing concrete shall be renoved before it hardens. Were the
spall ed area abuts a joint, an insert or other bond-breaki ng nediumshall be used
to prevent bond at the joint face. A reservoir for the joint sealant shall be
sawed to the dinmensions required for other joints, or as required to be routed
for cracks. The reservoir shall be thoroughly cleaned and then sealed with the
seal er specified for the joints. |If any spall penetrates half the depth of the
slab or nmore, the entire slab, or 10 foot portion thereof, shall be renpbved and
repl aced as previously specified.

.10 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

Exi sting concrete pavenent shall be renpbved as indicated and as specified in
Section 02220 DEMOLI TION, nodified, and expanded as specified herein. Repairs
shall be nmade as indicated and as specified herein. Al operations shall be
carefully controlled to prevent damage to the concrete pavement and to the
underlying material to remain in place. All saw cuts shall be nade perpendicul ar
to the slab surface, and form ng rectangul ar areas.

.10.1 Rermoval of Existing Pavenment Sl ab

When exi sting concrete pavenent is to be renpbved and adj acent concrete is to be
left in place, the joint between the renoval area and adjoi ni ng pavenent to stay
in place , including dowels, tie bars or keys, shall first be cut full depth with
a standard di anmond-type concrete saw. |f keys or dowels are present at this
joint, the saw cut shall be made full depth at 6 inches fromthe joint if only
keys are present, or just beyond the end of dowels if dowels are present. The
edge shall then be carefully sawed on the joint line to within 1 inch of the top
of the dowel or key. Next, a full depth saw cut shall be nade parallel to the
joint at least 24 inches fromthe joint and at |east 6 inches fromthe end of
any dowels. This saw cut shall be nade with a wheel saw as specified in

par agr aph SAW NG EQUI PVMENT. All pavenent to be renmpbved beyond this | ast saw cut
shal | be renoved using equi pnent and procedures specified in Section 02220
DEMCOLI TI ON and as approved. All pavenent between this last saw cut and the joint
line shall be renoved by carefully pulling pieces and bl ocks away fromthe joint
face with suitable equi pnent and then picking themup for removal. |In lieu of
this nethod, this strip of concrete may be carefully broken up and renobved using
hand- hel d jackhamers, 30 Ib or |ess, or other approved |ight-duty equi pment
which will not cause stress to propagate across the joint saw cut and cause
distress in the pavenent which is to remain in place. In lieu of the above
speci fied removal method, the slab may be sawcut full depth to divide it into
several pieces and each piece lifted out and renoved. Suitable equi pnent shal
be used to provide a truly vertical lift, and safe lifting devices used for
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attachnent to the slab. Were dowels or keys are present, care shall be taken to
produce an even, vertical joint face bel ow the dowels or keys. This joint face
shall be trimed so that there is no abrupt offset in any direction greater than
1/2 inch and no gradual offset greater than 1 inch when tested in a horizonta
direction with a straightedge. |If the Contractor is unable to produce such a
joint face, or if underbreak or other distress occurs, the Contractor shall saw
the dowels or keys flush with the joint. The Contractor shall then install new
dowel s, of the size and spacing used for other simlar joints, by epoxy resin
bonding themin holes drilled in the joint face as specified in paragraph

Pl acing dowels and Tie-bars. Al this shall be at no additional cost to the
CGovernnent. Dowel s of the size and spacing indicated shall be installed as shown
on the draw ngs by epoxy resin bonding themin holes drilled in the joint face as
specified in paragraph, Placing Dowels and Tie Bars.

.10. 2 Edge Repair

The edge of existing concrete pavenent agai nst which new pavenent abuts shall be
protected fromdamage at all tinmes. Areas which are danmaged during construction
shall be repaired at no cost to the Governnent; repair of previously existing
danage areas will be paid for as listed in the bid schedul e

.10.2.1 Spal | Repair

Spalls along joints and al ong cracks shall be repaired where indicated and where
directed. Repair materials and procedures shall be as previously specified in
subpar agraph, Repairing Spalls Al ong Joints.

.10.2.2 Under br eak Repair

Al'l underbreak shall be repaired. First, all delam nated and | oose nateri al

shall be carefully renbved. Next, the underlying material shall be reconpacted
wi thout addition of any new material. Finally, the void shall be conpletely
hand-filled with paving concrete m xture, thoroughly consolidated. Care shall be
taken to produce an even joint face fromtop to bottom Prior to placing
concrete, the underlying material shall be thoroughly noistened. After

pl acenent, the exposed surface shall be heavily coated with curing conpound. Al
this shall be done at |east 24 hours before placing the new paving concrete

agai nst the joint.

.10.2.3 Under !l yi ng Materi al

The underlying material adjacent to the edge of and under the existing pavenent
which is to remain in place shall be protected from danmage or di sturbance during
renoval operations and until placement of new concrete, and shall be shaped as
shown on the drawings or as directed. Sufficient underling material shall be
kept in place outside the joint line to conpletely prevent disturbance of

mat eri al under the pavenent which is to remain in place. Any material under the
portion of the concrete pavenent to remain in place which is disturbed or |oses
its conpaction shall be carefully renoved and replaced with concrete as specified
above under Underbreak Repair. The underlying material outside the joint line
shal | be thoroughly conpacted and shall be nbist when new concrete is placed.

.11 PAVEMENT PROTECTI ON

The Contractor shall protect the paverment against all damage prior to fina
acceptance of the work by the Governnent. Aggregates rubble, or other sinilar
construction materials shall not be piled on airfield pavenents. Traffic shal
be excluded fromthe new pavenent by erecting and mai ntaini ng barricades and
signs until the concrete is at |least 14 days old, or for a |longer period if so
directed. As a construction expedient in paving internedi ate | anes between newy
paved pil ot |anes, operation of the hauling equipment will be permtted on the
new pavenent after the pavenent has been cured for 7 days and the joints have
been seal ed or otherw se protected. Also, the subgrade planer, concrete paving
and finishing machi nes, and simlar equipnment may be permtted to ride upon the
edges of previously constructed sl abs when the concrete has attained a m ni mum
flexural strength of 400 psi and approved neans are furnished to prevent danmage
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to the slab edge. Al new and existing pavenent carrying construction traffic or
equi pnent shall be continuously kept conpletely clean, and spillage of concrete
or other materials shall be cleaned up i medi ately upon occurrence. Special care
shal | be used where Contractor's traffic uses or crosses active airfield
pavenment. In these areas, if necessary in order to acconplish this, full-tine
wor knmen wi th hand broons shall be used at anytime there is traffic. Oher

exi sting pavenents used by the Contractor shall be power broormed at |east daily
when traffic operates. For fill-in |Ianes, equipnment shall be used that will not
danmage or spall the edges or joints of the previously constructed pavenent.

3.12  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL
3.12.1 Testing and Inspection by Contractor

The Contractor shall performthe inspection and tests described bel ow, and based
upon the results of these inspections and tests, shall take the action required
and submt reports as required. Wen, in the opinion of the Contracting Oficer,
the paving operation is out of control, concrete placenent shall cease. The

| aboratory performng the tests shall be on-site and shall conformw th ASTM C
1077. The individuals who sanple and test concrete or the constituents of
concrete as required in this specification shall have denonstrated a know edge
and ability to performthe necessary test procedures equivalent to the AC

m ni mum gui delines for certification of Concrete Field Testing Technicians, Gade
I. The individuals who performthe inspection of concrete shall have
denonstrated a know edge and ability equivalent to the ACI m ni mum gui delines for
certification of Concrete Construction Inspector, Level Il. The Government will

i nspect the | aboratory, equipnent, and test procedures prior to start of
concreting operations and at | east once per year thereafter for conformance with
ASTM C 1077. This testing shall be perforned by the Contractor regardl ess of any
other testing perforned by the Government, either for pay adjustment purposes or
for any other reason.

3.12.2 Testing and Inspection Requirenents
3.12.2.1 Fi ne Aggregate

a. Gading. At least once during each shift when the concrete plant is
operating, there shall be one sieve analysis and fineness nodul us
determ nation in accordance with ASTM C 136 and COE CRD-C 104 for the
fine aggregate or for each fine aggregate if it is batched in nore than
one size or classification. The |ocation at which sanples are taken nay
be selected by the Contractor as the nbst advantageous for control.
However, the Contractor is responsible for delivering fine aggregate to
the mxer within specification limts

b. Corrective Action for Fine Aggregate G ading. Wen the anount passing on
any sieve is outside the specification limts, the fine aggregate shal
be imedi ately resanpled and retested. |If there is another failure on
any sieve, the fact shall be imediately reported to the Contracting
O ficer, paving shall be stopped, and i nmedi ate steps taken to correct
t he gradi ng.

3.12.2.2 Coar se Aggregate

a. Gading. At least once during each shift in which the concrete plant is
operating, there shall be a sieve analysis in accordance with ASTM C 136
for each size of coarse aggregate. The location at which sanples are
taken may be selected by the Contractor as the npbst advantageous for
production control. However, the Contractor shall be responsible for
delivering the aggregate to the m xer within specification limts. A
test record of sanples of aggregate taken at the same |ocations shal
show the results of the current test as well as the average results of
the five nost recent tests including the current test. The Contractor
may adopt approved limts for control coarser than the specification
limts for sanples taken other than as delivered to the mxer to all ow
for degradation during handling.
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b. Corrective Action for Gading. Wen the anount passing any sieve is
outside the specification limts, the coarse aggregate shall be
imedi ately resanpled and retested. |If the second sanple fails on any
sieve, that fact shall be reported to the Contracting Officer, and steps
taken to correct the grading. Were tw consecutive averages of 5 tests
are outside specification limts, the operation shall be considered out
of control and shall be reported to the Contracting Oficer, paving shal
be stopped, and i medi ate steps shall be taken to correct the grading.

3.12.2.3 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests specified for aggregate quality, including deleterious
materials. In addition, after the start of paving, the Contractor shall perform
simlar tests for aggregate quality at |east once every nonth, and when the
source of aggregate or aggregate quality changes. Testing interval may be
increased to three nonths when the previous two tests indicate the aggregate
meets all quality requirenents. Sanples tested after the start of concrete

pl acement shall be taken imediately prior to entering the concrete m xer

3.12.2. 4 Scal es, Batching and Recording

a. Weighing Accuracy. The accuracy of the scales shall be checked by test
wei ghts prior to start of concrete operations and at | east once every
month for conformance with specified requirenents. Such tests shal
al so be made as directed whenever there are variations in properties of
the fresh concrete that could result from batching errors

b. Batching and Recordi ng Accuracy. Once a week the accuracy of each
bat chi ng and recordi ng device shall be checked during a wei ghing
operation by noting and recording the required nass, recorded nass, and
the actual nmass batched. The Contractor shall test and ensure that the
devi ces for dispensing adm xtures are operating properly and accurately.

c. Corrective Action. Wen either the weighing accuracy or batching
accuracy does not conply with specification requirenents, the plant
shal |l not be operated until necessary adjustnments or repairs have been
made. Discrepancies in recording accuracies shall be corrected
i medi at el y.

3.12. 2.5 Bat ch- Pl ant Contro

The neasurerment of all constituent materials including cenentitious materials,
each size of aggregate, water, and adm xtures shall be continuously controll ed.
The aggregate masses and anmount of added water shall be adjusted as necessary to
conpensate for free noisture in the aggregates. The anpbunt of air-entraining
agent shall be adjusted to control air content within specified limts. A report
shal | be prepared indicating type and source of cenent used, type and source of
pozzol an or slag used, amount and source of adm xtures used, aggregate source,
the required aggregate and water masses per cubic yard, anount of water as free
nmoi sture in each size of aggregate, and the batch aggregate and water nasses per
cubic yard for each class of concrete batched during each day's plant operation

3.12. 2.6 Concrete M xture

a. Ar Content Testing. Air content tests shall be made when test speci nens
are fabricated. In addition, at | east two other tests for air content
shal | be nade on randomy sel ected batches of each separate concrete
m xture produced during each 8-hour period of paving. Additional tests
shal | be nade when excessive variation in workability is reported by the
pl aci ng foreman or Governnent inspector. Tests shall be nmade in
accordance with ASTM C 231. Test results shall be plotted on contro
charts which are kept current and shall, at all tines, be readily
avail able to the Government and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews and
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results plotted as tests are nade. Wen a single test result reaches
either the upper or lower action linmt, a second test shall imediately
be nade. The results of the two tests shall be averaged and this
average used as the air content of the batch to plot on both the air
content and the control chart for range, and for determ ning need for
any renedial action. The result of each test, or average as noted in
the previous sentence, shall be plotted on a separate control chart for
each m xture on which an average line is set at the mdpoint of the
specified air content range from paragraph SPECI FI ED CONCRETE STRENGTH
AND OTHER PROPERTIES. An upper warning limt and a lower warning limt
line shall be set 1.0 percentage point above and bel ow t he average |ine
respectively. An upper action linmt and a lower action limt |ine shal
be set 1.5 percentage points above and bel ow the average |i ne,
respectively. The range between each two consecutive tests shall be
plotted on a secondary control chart for range where an upper warning
limt is set at 2.0 percentage points and an upper action limt is set
at 3.0 percentage points. Sanples for air content shall be taken at the
paving site. The Contractor shall deliver the concrete to the paving
site at the stipulated air content. |If the Contractor's naterials or
transportati on nmethods cause air content |oss between the mxer and the
paving site, correlation sanples shall be taken at the paving site as
required by the Contracting Oficer, and the air content at the m xer
control l ed as directed.

Air Content Corrective Action. Wenever points on the control chart for
percent air reach either warning limt, an adjustment shall imediately
be nade in the anount of air-entraining adm xture batched. As soon as
practical after each adjustment, another test shall be nade to verify
the result of the adjustnent. Wenever a point on the secondary contro
chart for range reaches the warning limt, the adm xture di spenser shal
be recalibrated to insure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart (single test
or result of two tests made concurrently, as specified above) reaches an
action limt line, the air content shall be considered out of contro
and the paving operation shall inmediately be halted until the air
content is under control. Additional air content tests shall be nade
when paving is restarted.

Slump Testing. Slunp tests shall be nmade when test specinens are
fabricated. 1In addition, at |least four other slunp tests shall be nade
on randomy sel ected batches in accordance with ASTM C 143/ C 143M for
each separate concrete m xture produced during each 8-hour or |ess period
of concrete production each day. Al so, additional tests shall be nade
when excessive variation in workability is reported by the placing
foreman or Governnment inspector. Test results shall be plotted on
control charts which shall at all tines be readily available to the
Covernnent and shall be submitted weekly. Copies of the current contro
charts shall be kept in the field by testing crews and results plotted
as tests are nade. Wen a single slunp test reaches or goes beyond the
upper action limt, a second test shall inmediately be nade. The
results of the two tests shall be averaged and this average used as the
slump of the batch to plot on both the control chart for slunp and the
chart for range, and for determ ning need for any renedial action. An
upper warning limt shall be set at 1/2 inch bel ow t he nmaxi num al | owabl e
sl unp on separate control charts for slunp used for each type of mxture
as specified in paragraph, SPECI FI ED CONCRETE STRENGTH AND OTHER
PROPERTI ES, and an upper action limt line shall be set at the maxi mum
al | owabl e sl unp, as specified in the sane paragraph for fixed form
paving or as selected by the Contractor at the start of the project for
slipform paving. The range between each consecutive slunp test for each
type of mxture shall be plotted on a single control chart for range on
whi ch an upper action limt is set at 1-1/2 inches. Sanples for slunp
shall be taken at the paving site. The Contractor is responsible for
delivering the concrete to the paving site at the stipulated slunp. |If
the Contractor's materials or transportati on methods cause slunmp | oss
between the m xer and the paving site, correlation sanples shall be
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taken at the paving site as required by the Contracting Oficer, and the
slump at the m xer controlled as directed

Slump Corrective Action. Wenever points on the control charts for slunp
reach the upper warning limt, an approved adjustnment shall imediately
be nmade in the batch nasses of water and fine aggregate. The

adjustnents are to be made so that the total water content does not
exceed that anount allowed by the maxi mum w c specified, based on
aggregates which are in a saturated surface dry condition. Wen a slunp
result (average of two tests nade concurrently, as specified above)
exceeds the upper action limt, no further concrete shall be delivered to
the paving site until proper adjustnents have been nmade. |Immediately
after each adjustnent, another test shall be nade to verify the
correctness of the adjustnent. Wenever two consecutive individual slunp
tests, made during a period when there was no adjustnment of batch

masses, produce a point on the control chart for range at or above the

upper action limt, the paving operation shall inmediately be halted,
and the Contractor shall take approved steps to bring the slunp under
control. Additional slunp tests shall be made as directed

Tenmperature. The tenperature of the concrete shall be neasured when
conpressive strength specinmens are fabricated. Measurenment shall be in
accordance with ASTM C 1064/ C 1064M The tenperature shall be reported
along with the conpressive strength data

Concrete Strength Testing for CQC

Contractor Quality Control operations for concrete strength shall consist of the
foll owi ng steps

a.

3.12.2.8

Take sanples for strength tests at the paving site. Fabricate and cure
test cylinders in accordance with ASTM C 31/C 31M test themin
accordance with ASTM C 39/ C 39M

Fabricate and cure 2 test cylinders per sublot fromthe sanme batch or
truckload and at the sane tinme acceptance cylinders are fabricated and
test themfor conpressive strength at 7-day age

Average all 8 conpressive tests per lot. Convert this average 7-day
conpressive strength per lot to equivalent 90-day flexural strength using
the Correlation Ratio determ ned during m xture proportioning studies.

Conpare the equival ent 90-day flexural strength fromthe conversion to
the Average Flexural Strength Required for M xtures from paragraph of
same title.

If the equival ent average 90-day strength for the lot is below the
Average Flexural Strength Required for Mxtures by 20 psiflexura
strength or nore, at any tinme, adjust the mixture to increase the
strength, as approved.

If the equival ent average 90-day strength is above the Average Fl exural
Strength Required for Mxtures by 20 psi flexural strength or nore for 2
consecutive days, the Contractor will be permtted to adjust the m xture
to decrease the strength, as approved.

The Contractor's CQC testing agency shall nmaintain up-to-date contro
charts for strength, showi ng the 7-day CQC conpressive strength, the
14- day conpressive strength (from acceptance tests) and the 90-day
equi val ent flexural strength of each of these for each |ot.

I nspection Before Pl acing

Underlying materials, construction joint faces, forms, reinforcing, dowels, and
enbedded itens shall be inspected by the Contractor in sufficient time prior to
each paving operation in order to certify to the Contracting Oficer that they
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are ready to receive concrete. The results of each inspection shall be reported

in witing.
3.12.2.9 Pavi ng
a. Paving Inspection. The placing foreman shall supervise all placing and

3.12.2.10

a.

3.12.2.11

a.

pavi ng operations, shall determ ne that the correct quality of concrete
is placed in each location as shown and that finishing is performed as
specified; shall be responsible for neasuring and recordi ng concrete
tenperatures and anbi ent tenperature hourly during placing operations,
weat her conditions, tinme of placenent, volume of concrete placed, and
met hod of paving and any probl ens encountered.

Pl aci ng and Paving Corrective Action. The paving foreman shall not
permt batching and paving to begin until it has been verified that an
adequat e nunber of vibrators in working order and with conpetent
operators are available. Paving shall not be continued if piles of
concrete exist or if the concrete is inadequately consolidated or if
surface finish is not satisfactory. |f any batch of concrete fails to
nmeet the tenperature requirenents, imediate steps shall be taken to

i nprove tenperature controls.

Vi brators

Vi brator Testing and Use. The frequency and anplitude of each vibrator
shall be determ ned in accordance with COE CRD-C 521 prior to initial
use and at |east once a nmonth when paving is in progress. Additiona
tests shall be nade as directed when a vibrator does not appear to be
adequat el y consolidating the concrete. The frequency shall be determ ned
while the vibrator is operating in concrete with the tachometer being
hel d agai nst the upper end of the vibrator head while al nbst subnerged
and just before the vibrator is withdrawn fromthe concrete. The

anpl itude shall be determined with the head vibrating in air. Two
nmeasurenents shall be taken, one near the tip and another near the upper
end of the vibrator head, and these results averaged. The nmake, nodel
type, and size of the vibrator and frequency and anplitude results shal
be reported in witing.

Vi brator Corrective Action. Any vibrator not neeting the requirenents of
subpar agr aphs, Paver-Fi ni sher and Consolidation, shall be inmediately
renoved from service and repaired or repl aced

Curing I nspection

Moi st Curing |Inspections. At |east twice each shift, and not |ess than
four times per day (never nore than 7 hours apart) on both work and
non-wor k days, an inspection shall be nmade of all areas subject to noist
curing. The surface noisture condition shall be noted and recorded.

Moi st Curing Corrective Action. Wen any inspection finds an area of
i nadequate curing, i medi ate corrective action shall be taken, and the
required curing period for the area shall be extended by 1 day.

Menbrane Curing Inspection. No curing conpound shall be applied unti

the Contractor has verified that the conpound is properly mxed and ready
for spraying. At the end of each day's operation, the quantity of
conpound used shall be determ ned by measurenment of the container and the
area of concrete surface covered; the Contractor shall then conpute the
rate of coverage in square feet per gallon and shall al so note whether
or not coverage is uniform Al this shall be reported daily.

Menbrane Curing Corrective Action. Wen the coverage rate of the curing
conpound is less than that specified or when the coverage is not uniform
the entire surface shall be sprayed again

Sheet Curing Inspection. At |east once each shift and once per day on
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non-wor k days, an inspection shall be nade of all areas being cured
usi ng i npervious sheets. The condition of the covering and the tightness
of the laps and tapes shall be noted and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report lists
any tears, holes, or laps or joints that are not conpletely closed, the
tears and holes shall pronptly be repaired or the sheets replaced, the
joints closed, and the required curing period for those areas shall be
extended by 1 day.

3.12.2.12 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection shal
be nade of all areas subject to col d-weather protection. Any deficiencies shal
be noted, corrected, and reported.

3.12.2.13 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and once every
4 nmont hs when concrete is being placed, or once for every 50,000 cubic
yards of concrete placed, whichever results in the |longest tine interval
uniformty of concrete mxing shall be determ ned in accordance with COE
CRD-C 55. The original test shall be a Regular Test. After the m xing
operation has been tested and approved, subsequent tests shall be
Abbrevi ated Tests.

b. Truck Mxers. Prior to the start of concrete placing and at |east once
every 4 nonths when concrete is being placed, uniformty of concrete
m xi ng shall be determined in accordance with ASTM C 94/C 94M The
truck mxers shall be selected randomy for testing. Wen satisfactory
performance is found in one truck m xer, the performance of m xers of
substantially the sane design and condition of the blades nmay be
regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wien a mxer fails to nmeet m xer
uniformty requirenents, either the mxing tinme shall be increased
bat chi ng sequence changed, batch size reduced, or adjustments shall be
made to the mxer until conpliance is achieved. After adjustnents have
been nmade, another uniformty test shall be nade.

3.12.2.14 Reports

Al'l results of tests or inspections conducted shall be reported informally as
they are conpleted and in witing daily. A weekly report shall be prepared for
the updating of control charts covering the entire period fromthe start of the
construction season through the current week. During periods of cold-weather
protection, reports of pertinent tenperatures shall be made daily. These

requi renents do not relieve the Contractor of the obligation to report certain
failures inmmediately as required in preceding paragraphs. Such reports of
failures and the action taken shall be confirmed in witing in the routine
reports. The Contracting Oficer has the right to examne all contractor quality
control records

-- End of Section --
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