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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

The following have been added by full text:

AMENDMENT #0001
AMENDMENT NUMBER 0001
Upgrade Aircraft Parking Ramp
Johnstown, Pennsylvania
05 JUN 2003
IFB #: DACA27-03-B-0005
Table of Contents:

Amendment One consists of the following:

Specifications
-Specification Modifications

Drawings

1. General
-Drawing revisions

2. Civil
-Drawing revisions

3. Electrical
-Drawing revisions
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Specifications:
Amendment One includes the following specification changes:

SF 1442, Block #11 — The number of calendar days for completion of this project
is changed from 360 calendar days to 480 calendar days.

Section 00010 — Bidding Schedule is deleted and the attached Bidding Schedule is
made a part of this contract.

Specification Index has been updated to show specification updates or modifications

Specification Submittal Register has been updated.

Specification Section 00800 has been revised in paragraph 1.7 Contract Drawings to add sheets C-302 and
C-509 and paragraph 1.8.11 to require Micro station J format cadd drawings. Paragraph 1.3 Construction
calendar days are changed to 480 days. Paragraph 1.56 has been added, Variations in Estimated Quantities
— Subdivided Items (MAR 95) EFARS 52.212-5001.

Specification Section 01451 has been revised in paragraph 3.4.2 to add additional
requirements for the CQC System Manager.

Specification Section 01500 has been revised in paragraph 1.6.1 to add requirements for Resident
Engineer’s Office.

Specification Section 01780 has been revised in paragraph 1.1 SD-02 Shop Drawings As-Built Drawings
and paragraph 1.2.1.4.d concerning as-built drawings.

Specification Section 02620, Subdrainage System has been revised.
Specification Section 02630, Storm Drainage has been revised.

Specification Section 02714, Exterior Pavement Drainage Layer, Rapid Drainage
Material (RDM) has been revised.

Specification Section 02722, Aggregate Base Course and Subgrade Stabilization has been revised.
Specification Section 02753, Concrete Pavement for Airfields has been replaced.
Specification Section 16526, Taxiway and Apron Lighting and Visual Navigation Aids has been revised.

Drawings:
Amendment One includes the following drawing modifications.

1. General:
Sheet G-100 — Added C-302 and C-509 to the Drawing Index. (Drawing
Reissued)

Sheet G-400 — Added Security and Parking notes. (Drawing Reissued)

Sheet G-500 — Added construction trailer location and site access notes.

Added general notes 7 through 15. Added Phasing notes. Clarification; The pavement markings and
pavement sealant needs to be completed with each phase. The same aircraft that utilize the ramp now will
utilize the ramp during construction. (Drawing Reissued)
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Sheet B-102 — Revised Subsurface Exploration note #1. (Drawing Reissued)

Sheet C-001 — Revised Limits of Construction. Added Cemetery note
and Contractor Site Access. Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-100 — Revised Pavement Hatching. Revised Sheet Notes #4 and #8.
Added Sheet Notes #9 through #13. Added Section Cuts 5/C-504 and 6/C-504.
Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-101 — Revised Pavement Hatching. Added Sheets Note #7 and #8.
Added Section Cuts 5/C-504 and 6/C-504. Drawing revised to reflect existing site conditions. (Drawing
Reissued)

Sheet C-200 — Added Sheet Note #1. Drawing revised to reflect existing site conditions. (Drawing
Reissued)

Sheet C-201 — Revised Legend. Drawing revised to reflect existing site conditions. (Drawing Reissued)
Clarification; The pavement labeled “REPLACEMENT CONCRETE PAVEMENT” AND C-130
REPLACEMENT CONCRETE PAVEMENT” will require the removal and replacement of the stone base
and drainage layer. “NEW CONCRETE PAVEMENT” will require new stone base and drainage layer.
All other areas, the stone base and drainage layer may remain provided it meets the other requirements of
the specifications.

Sheet C-202 — Revised Sheet Note #5. Added Sheet Note #6. Modified
Dimension at Army hanger. Removed Shed from shoulder. Drawing revised to reflect existing site
conditions. (Drawing Reissued)

Sheet C-203 — Removed dashed line from existing Runway. Revised
Shoulder at taxiway and runway. (Drawing Reissued)

Sheet C-204 - Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-205 — Removed dashed line from existing Runway. Revised
Shoulder at taxiway and runway. (Drawing Reissued)

Sheet C-206 — Removed dashed line from existing Runway. Revised
Shoulder at taxiway and runway. Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-207 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)

Sheet C-208 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)

Sheet C-209 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
Added Detail callout 2/C-504. Removed Shed from shoulder. (Drawing Reissued)

Sheet C-210 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)
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Sheet C-211 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
Revised Shoulder at Taxiway and Runway. (Drawing Reissued)

Sheet C-212 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)

Sheet C-213 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)

Sheet C-214 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)

Sheet C-215 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)

Sheet C-216 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
(Drawing Reissued)

Sheet C-217 — Revised Legend. Added “CJ” and “DJ” to joints on plan.
Revised Joint Layout. (Drawing Reissued)

Sheet C-218 — Removed dashed line from existing Runway. Revised
Shoulder at taxiway and runway. Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-219 — Removed Sheet Note #1. Drawing revised to reflect existing site conditions. (Drawing
Reissued)

Sheet C-300 — Added Sheet Note #2 to plan. Revised Contours.
(Drawing Reissued) Clarification; Sod is not required at this point. Drawing revised to reflect existing site
conditions.

Sheet C-301 — Revised Drainage Schedule. Added Drainage Structure
Layout Schedule. Revised Contours. Revised Storm Pipe under Taxiway. Added
Sheet Note #4. Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-302 — New Sheet. (Drawing Issued)
Sheet C-400 — Removed Straw Bale erosion control measures, replaced with
Filter Barrier and Inlet Protection. Revised Legend. Revised Sheet Note #1.

Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-401 — Removed Straw Bale erosion control measures, replaced with
Filter Barrier and Inlet Protection. Revised Legend. (Drawing Reissued)

Sheet C-501 — Replaced Details 2/501 and 3/501 with Inlet Protection Detail
2/C-501. Changed Detail 6/C-501 to 3/C-501. (Drawing Reissued)

Sheet C-502 — Deleted Detail 5/502, Ditch Erosion Control. (Drawing Reissued)

Sheet C-503 — Revised Paving Notes #2. Revised Details 7/C-503 and 8/C-503.
(Drawing Reissued)
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Sheet C-504 — Revised Details 2/C-504, 3/C-504 and 4/C-504. (Drawing
Reissued)

Sheet C-505 - Drawing revised to reflect existing site conditions. (Drawing Reissued)

Sheet C-506 — Revised Detail 1/C-506, Note #2. Revised Subgrade Stabilization

Note #4-B. Revised Detail 5/C-506. Drawing revised to reflect existing site conditions. (Drawing
Reissued) Clarification; Provide an inspection port that matches the existing. Elevations for the 150mm
subdrain will remain the same, slope to drain.

Sheet C-507 — Revised Detail 3/C-507. Added Concrete Notes for Concrete
Other than Pavement. (Drawing Reissued)

Sheet C-508 — Revised Detail 1/C-508. Replaced Headwall Detail 3/C-508.
(Drawing Reissued)

Sheet C-509 — New Sheet. (Drawing Issued)

3. Electrical:
- Sheet ED101 — Revised sheet Notes 1, 2, and 4. Added Guidance sign to
legend. (Drawing Reissued)

- Sheet EA101 — Revised General Notes, Sheet Notes, Schedules, and
Electrical Site Plan. (Drawing Reissued)

- Sheet EA102 — Added grounding point to parking space in southeast
corner of apron. Deleted General Note and Sheet Note. (Drawing
Reissued)

- Sheet EA103 — Added to and revised Basis of Design Schedule.
Remainder of sheet revised with additional dimensions, schedules, and
lighting changes. (Drawing Reissued)

- Sheet EA501 — Added plan view of mooring point to Detail 1. Revised
fixture type in note as part of Detail 3. (Drawing Reissued)

- Sheet EA502 — Revised Note #4. Revised details and requirements for
Taxiway/Runway Guidance Signs to Size 3 from Size 2. (Drawing
Reissued)

- Sheet EA503 — Revised Details 1, 2, 3 4, and 5 as shown. (Drawing
Reissued)

- Sheet EA504 — Revised Pole and Gage Notes, Floodlight, and Obstruction
Light Details. (Drawing Reissued)
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REVISED BIDDING SCHEDULE

Amendment #0001
BID SCHEDULE
ESTIMATED UNIT
ITEM NO DESCRIPTION QUANTITY UNIT PRICE AMOUNT
PRIMARY FACILITIES
001 200 mm Concrete Pavement 1198 CM $
(Payment Item No. 02753-1
as specified in Section 02753)
002 300 mm Concrete Pavement 18909 CM $
(Payment Item No. 02753-2
as specified in Section 02753)
003 All other Primary Facility 1 LUMP $
Costs to include demolition SUM
Of the existing ramp/apron,
New oil/water separator,
Shoulders and tie downs.
SUPPORTING FACILITIES
004 Stabilization of Subgrade
(Payment Item No. 02722-1
as specified in Section 02722)
004a  First 2400 SM 2400 SM $
004b  Over 2400 SM 240 SM $
005 All other Supporting Facility 1 LUMP $
Costs to include grading, SUM
Civil/mechanical utilities,
Electrical and grounding systems
TOTAL BID PRICE

Amendment #0001
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PART | - THE SCHEDULE PAGE B-1
SECTI ON B - SUPPLI ES OR SERVI CES AND PRI CES
UNI T PRI CE SCHEDULE
AVENDMVENT 1
| TEM ESTI MATED UNI'T ESTI MATED
NO. DESCRI PTI ON QUANTITY  UNIT PRI CE ANMOUNT
000* Stabilization of Subgrade
(Paynment Item No. 02722-1 as
specified in Section 02722
000* AA First 2400 S. M 2400 S M $
000* AB Over 2400 S. M 240 S M $
#1 000* 200 nm Concrete Pavenent 1205 C M $
(Paynment Item No. 02753-1
as specified in section
02753)
000* 300 mm Concrete Pavenent 18745 C M $

(Paynent Item No. 02753-2
as specified in section
02753)

TOTAL ESTI MATED BI D PRI CE
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00800 |SD-01 Preconstruction Submittals
Small Tool Usage Plan FIO
Labor, Equipment and Material 1.35 G RE
Reports
Pollution Prevention Plan FIO
Updated Network Analysis 1.19 G _RE
Quality Control Plan G_RE
SD-05 Design Data
Equipment-in-Place List 1.10 FIO
Maintenance and Parts Data 1.10 FIO
SF1413 1.16 FIO
Local Agency Check 1.18 FIO
Aggregate Sources G RE
Purchase Orders 1.29 FiO
Notice of Soil Treatment FIO
Progress Photographs 1.39 FIO
Waste Test Results Manifest FiO
Site Plan G _RE
Dirt and Dust Control Plan G RE
Construction and Demolition 1.59 G _RE
{C&D) Waste Management Plan
Activity Environmental Analysis 1.58 FIO
SD-07 Certificates
Warranties 1.20 FIO
Insurance 1.41 FiO
Updated Network Analysis 1.19 G RE
SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 1 OF 10 PAGES
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01320 |SD-01 Preconstruction Submittals
Initial Project Schedule
Preliminary Project Schedule
Qualifications

SD-05 Design Data

ED
(o]
O

00800 | DA Form 3337 G _RE
SD-11 Closeout Submittals

As-Built Drawings 1.8.1 G_RE
Mechanical Room Layout G RE
Preliminary Network Analysis 1.19 G RE
Complete Network Analysis 1.19 G RE
Updated Network Analysis 1.19 G_RE

G

Fi

Fi

Narrative Report FIO

Schedule Reports FIO

Periodic Schedule Updates G
01355 |SD-01 Preconstruction Submittals

Environmental Protection Plan 1.7 G

RE FIO
01356 {SD-07 Certificates

Mill Certificate or Affidavit 2.1.3 FIO

01525 |SD-01 Preconstruction Submittals
Accident Prevention Plan (APP) |1.8 G _RE
Activity Hazard Analysis (AHA) 1.9 G _RE

Crane Critical Lift Plan G RE
SD-06 Test Reports
Reports 1.13 FIO
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01525 | Accident Reports 1.13.1 _{FIO
Monthly Exposure Reports 1.13.3 |FIO
Regqulatory Citations and 1.134 |FIO
Violations
Crane Reports 1.13.5 _|FIO

SD-07 Certificates
Confined Space Entry Permit 1.10 FiO
01780 |SD-02 Shop Drawings
As-Built Drawings 1.2.1 G_RE
SD-03 Product Data
As-Built Record of Equipment and FIO
Materials
Warranty Management Plan FIO
Warranty Tags 1.3.5 FIO
02220 |SD-03 Product Data
Work Plan
SD-07 Certificates
Demolition plan 1.10
Notifications 1.4.1
Notification of Demolition and
Renovation forms
SD-11 Closeout Submittals

A,

RE

OOO @

Receipts 1.4.2 FIO
02300 }SD-06 Test Reports

Testing 3.11 FIO

Earthwork FIO
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02300 }SD-07 Cetrtificates
Testing 3.1 G AR
02316 }SD-05 Design Data
Dewatering Plan G _ED
Shoring and Bracing Plans FIO
SD-06 Test Reports
Field Density Tests FIO
Testing of Backfill Materials FIO
SD-07 Certificates
Testing Lab G AR
02390 {SD-02 Shop Drawings
As-Built Drawings G RE
SD-06 Test Reports
Concrete 2.6 G _RE
Tests 3.5 G RE :
SD-07 Certificates . i
Mooring Devices 2.2 G RE
Grounding Rods 2.3 FiO :
Grounding Connectors 25 FIO i
Copper Conductors 24 FIO
Reinforcing Steel 2.7 FIC
02547 |SD-05 Design Data
Asphalt Mix Design G ED
SD-06 Test Reporis
Density Testing FIO
Plant Control G AR ;
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02547 |SD-07 Cerificates
Tack Coat FIO
Prime Coat FIO
02620 |SD-04 Samples
Filtration Geotextile 2.2 G ED
Pipe for Subdrains 2.1 FIO
SD-07 Cetrtificates
Filtration Geotextile 2.2 G ED
Pipe for Subdrains 2.1 FIO
02630 |SD-02 Shop Drawings
Qil/Grit Separator G _AE
SD-03 Product Data
Placing Pipe 33 FiO
SD-05 Design Data
Qil/Grit Separator G _AE
SD-07 Certificates
Resin Certification FIO
Pipeline Testing 3.8 FIO
Hydrostatic Test on Watertight 2.6 FiO
Joints
Determination of Density 3.75 G _RE
Frame and Cover for Gratings 2.2.7 G RE
Qil/Grit Separator G RE
SD-10 Operation and Maintenance
Data
Qil/Grit Separator FIO
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SD-07 Certificates
Testing Lab G AR
02722 {SD-03 Product Data
Plant, Equipment, Machines, and {1.7 FIO
Tools
SD-04 Samples
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02753 |SD-03 Product Data
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Proposed Techniques 1.10 FIO
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CONTRACT NO.

SUBMITTAL REGISTER
TITLE AND LOCATION CONTRACTOR
Johnstown
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T cT
R L
A A O
AlN S R A A
cls s c c
Tim ] P I A T T
i i P A F 7 1 {
v E R it E o} DATE FWD 0 MAILED
T c A c N TO APPR N TO
TlA G# A R AUTH/ CONTR/
vyl s R T E c c
E DESCRIPTION A v IAPPROVAL|MATERIAL] O | DATE |DATE RCD|DATEFWD|DATERCD]| O | DATE |DATE RCD
NN c P o w NEEDED | NEEDED | D OF FROM |TO OTHER JFROMOTH| D OF  |FRMAPPR
olo T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR [REVIEWER|REVIEWER] E | ACTION | AUTH REMARKS
(a) | ) (c) (d) (e) \i] (@) ) 0} 1)} (k) 0} (m) (n) (0} P} @ U]
02753 | Samples for Mixture Proportioning FIO
Studies
Delivery, Storage, and Handling of{1.11 FIO
Materials
G_AR FIO
SD-06 Test Reports
Sampling and Testing 1.5.10.1 |FIO
G_ED FIO
02762 jSD-03 Product Data
Equipment 15 FIO
G_ED FIO
Manufacturer's instructions G ED
SD-04 Samples
Compression Seals 2.1 G ED
SD-06 Test Reports
Test Requirements 1.4 G AR
02763 {SD-03 Product Data
Equipment 1.5 G _RE
Composition Requirements FiO
Qualifications FIO
SD-06 Test Reports
Sampling and Testing 2.6 FIO
8D-07 Certificates
Volatile Organic Compound FIO
(VOC)
02821 {SD-07 Cettificates

SUBMITTAL FORM,Jan 96
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CONTRACT NO.

SUBMITTAL REGISTER
TITLE AND LOCATION CONTRACTOR
Johnstown
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
%
T cT
R L
A A O
AlN S R A A
c|s s c c
TMm s P I A T T
| i P A F / } |
vir E R 1 E o) DATE FWD o] MAILED
' c A c N TO APPR N TO
T|A G# A R AUTH/ CONTR/
vy | L s R T E c c
E DESCRIPTION A (Y APPROVAL|MATERIAL| © | DATE |DATE RCD|DATE FWD|DATERCD| © | DATE |DATERCD
N[N c P o w NEEDED | NEEDED | D OF FROM |10 OTHER |[FROM OTH| D OF  |FRMAPPR
olo T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR |REVIEWER|REVIEWER| E | ACTION | AUTH REMARKS
(@ | () (c) (G)] (e) (4] (9 (h) @M @ (k) 0} (m) n (0} P (@ n
02821 | Chain Link Fence 2.1.1 G
RE FIO
02921 |SD-03 Product Data
Equipment 3.1.3 FIO
Surface Erosion Control Material [2.8 FIO
Chemical Treatment Material 1.4.3 FIO
Delivery 1.4.1 FIO
Finished Grade and Topsoit 3.2.1 FiO
Topsoil 22 FIO
Quantity Check 3.5 FIO
Seed Establishment Period 3.9 FiO
Maintenance Record 3.9.3.5 |FIO
SD-06 Test Reports
Equipment Calibration 3.1.3 FIO
Soil Test 3.14 G RE
SD-07 Certificates
Seed 2.1 FIO
Topsoil 2.2 FIO
pH Adjuster 2.3.1 FIO
Fertilizer 2.3.2 FiO
Organic Material 2.3.4 FIO
Soil Conditioner 2.3.5 FIO
Mulch 2.4 FIO
Asphalt Adhesive 2.5 FIO
02922 |SD-03 Product Data
Equipment 3.1.3 FIO
SUBMITTAL FORM,Jan 96 PREVIOUS EDITION IS OBSOLETE PAGE 8 OF 10 PAGES




CONTRACT NO.
SUBMITTAL REGISTER
TITLE AND LOCATION CONTRACTOR
Johnstown
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
0
v
T c T
R L
A A O
AN S R A A
cls s c c
TiMm s P 1 A T T
I i P A F / | {
virT E R I E o} DATE FWD o] MAILED
v T c A c N TO APPR N TO
TlaA G# A R AUTH/ CONTR/
vy L s R T E c c
E DESCRIPTION A (Y] APPROVAL|MATERIAL| O | DATE |DATE RCD |DATE FWD]DATERCD| © | DATE |pATERCD
NN c P ow NEEDED | NEEDED | D OF FROM |TO OTHER [FROM OTH| D OF  |FRMAPPR
o]o T ITEM SUBMITTED H N R SUBMIT BY 8Y E | AcTiON | CONTR [REVIEWER|REVIEWER| E | ACTION | AUTH REMARKS
(@) | ® © (d) (e) ® (g} h) U] ) (k) 03 (m) n) (0} (9] @ n
02922 | Delivery 1.4.1 FIO
Finished Grade and Topsoil 3.21 FIO
Topsoil 2.2 FIO
Quantity Check 3.5 FIO
Sod Establishment Period 3.9 FIO
Maintenance Record 3.9.3.5 |{FIO
SD-06 Test Reports
Equipment Calibration 3.1.3 FIO
Soil Test 3.1.4 G _RE
SD-07 Certificates
Sod 2.1 FIO
Topsoil 2.2 FIO
pH Adjuster 2.3.1 FIO
Fertilizer 2.3.2 FIO
Organic Material 2.34 FIO
Soil Conditioner 235 FIO ;
16526 {SD-02 Shop Drawings W
Lighting and Navigation Aids G _RE v
As-Built Drawings G RE
Lighting System G _RE “
Detail Drawings G _RE
Pole Base Design G_RE w
SD-03 Product Data
Materials and Equipment 21 G RE
Protection Plan G _RE
Training G _RE
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CONTRACT NO.

SUBMITTAL REGISTER
TITLE AND LOCATION CONTRACTOR
Johnstown
CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
G SCHEDULE DATES ACTION
o
v
T c T
R L
A A O
AlN S R A A
cl|s s c c
T M s P I A T T
t 1 P A F / ! i
vi]T E R [ o} DATE FWD o) MAILED
T c A c N TO APPR N T0
TlaA G# A R AUTH/ CONTR/
YL s R T E c c
E DESCRIPTION A 1 v APPROVAL |MATERIAL] O | DATE |DATE RCD [pATE FWD|DATERCD| © | DATE |DATE RCD
NN c P o w NEEDED | NEEDED | D OF FROM |TO OTHER |[FROM OTH] D OF |FRMAPPR
oo T ITEM SUBMITTED H N R SUBMIT BY BY E | ACTION | CONTR |REVIEWER[REVIEWER] E | ACTION | AUTH REMARKS
(@ | () (d) (e) (Y] (@ h M 0] (k) (0] (m) n (0} (2] @ (]
16526 | Special Tools G RE
Parts G_RE
Repair Requirements G _RE
Posted Instructions G _RE
SD-06 Test Reports
Field Quality Control 3.22 G RE
Inspection 3.22.3 |G RE
SD-07 Certificates
Welding 3.7 G_RE
Cavles, General Requirements G RE
Materials and Equipment 2.1 G RE
SD-10 Operation and Maintenance
Data
Equipment 212 G RE
16665 |SD-02 Shop Drawings
Protection System G _RE
SD-06 Test Reports
Testing and Inspection 3.2 G RE
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SECTI ON 00800
SPECI AL CLAUSES
10/ 02

AMENDMENT 1

PART 1 GENERAL
1.1 REFERENCES - NOT USED
1.2 SUBM TTALS
Gover nment approval /acceptance is required for submittals with a "G'
designation; subnittals not having a "G' designation are for information
only. When used, a designation following the "G' designation identifies the
office that will review the subnmittal for the Government. The follow ng
shal | be subnmitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Submttals
Smal | Tool Usage Pl an ;
Labor, Equi prent and Material Reports ; G RE,
Pol | uti on Prevention Plan ;
Updat ed Network Analysis ; G RE
Quality Control Plan ; G RE,
SD- 05 Desi gn Dat a
Equi pment -i n- Pl ace List ;
Mai nt enance and Parts Data ;
SF1413 ;
Local Agency Check ;
Aggregate Sources ; G RE
Purchase Orders ;
Notice of Soil Treatnment ;
Progress Phot ographs ;

Waste Test Results Mnifest ;

Site Plan ; G RE



Dirt and Dust Control Plan ; G RE
Construction and Denolition (C&D) Waste Managenent Plan ; G RE
Activity Environnmental Analysis
SD-07 Certificates
Warranties ;
| nsur ance ;
Updat ed Network Analysis ; G RE
DA Form 3337 ; G RE
SD- 11 Cl oseout Submittals
As-Built Drawings ; G RE
Mechani cal Room Layout ; G RE
Prelimnary Network Analysis ; G RE
Conmpl ete Network Analysis ; G RE
Updat ed Network Analysis ; G RE
1.3 COVMENCEMENT, PROSECUTI ON AND COVPLETI ON OF WORK ( APR 1984) FAR 52.211-
10.
2 Jan 96 *1
The Contractor shall be required to commence work under this contract within
10 cal endar days after the date the Contractor receives the notice to
proceed, prosecute said work diligently, and conplete the entire work ready
for use not later than 480 cal endar days after date of receipt of notice to
proceed. The tinme stated for conpletion shall include as-built draw ngs,
O&M menual s, operational tests/reports/training/instructions, equipment
lists, and final cleanup of the premi ses. *1
1.4 Ll QUI DATED DAMAGES- - CONSTRUCTI ON ( SEP 2000) FAR 52.211-12.
Oct 00

a. |If the Contractor fails to conplete the work within the tine
specified in the contract, the Contractor shall pay |iquidated damages to
the Governnent in the anmount of $1,800.00 for each cal endar day of del ay
until the work is conpleted or accepted.

b. If the Governnment terminates the Contractor's right to proceed,
i qui dat ed damages will continue to accrue until the work is conpl eted.
These |iqui dated damages are in addition to excess costs of repurchase under
the Termination clause.

1.5 TI ME EXTENSI ONS ( SEPT 2000) FAR 52.211-13
Cct 00



Ti me extensions for contract changes will depend upon the extent, if any, by
whi ch the changes cause delay in the conpletion of the various el enents of
construction. The change order granting the tinme extension may provide that
the contract conpletion date will be extended only for those specific

el ements related to the changed work and that the renmining contract

conpl etion dates for all other portions of the work will not be altered

The change order also nay provide for an equitabl e readjustnent of

I i qui dat ed damages under the new conpl eti on schedul e

1.6 NOT USED
24 Feb 92

1.7  CONTRACT DRAW NGS AND SPECI FI CATI ONS (AUG 2000) DFARS 252. 236- 7001
19 Sept 2000

(May 2002)

a. At award, the Governnment will furnish the Contractor a conpact
di sk containing all technical contract docunents. This disk will include a
conplete set of drawing files and technical specification files which have
all anmendnents incorporated. The disk will contain drawing files in CALS
Type 4 format and technical specifications in PDF fornmat.

The CALS files and the PDF files are being provided for the Contractor's use
in printing hard copies of contract documents.

In addition, native CADD files and Specsintact files are provided in
accordance with "AS-BU LT DOCUVENTS" paragraph for the Contractor's use in
devel opi ng as-built plans and specifications.

b. The Contractor shall--
(1) Check all drawi ngs furnished i mediately upon receipt;

(2) Conpare all drawi ngs and verify the figures before |aying
out the work;

(3) Pronptly notify the Contracting O ficer of any
di screpanci es;

(4) Be responsible for any errors which m ght have been avoi ded
by conplying with paragraph (b); and

(5) Reproduce and print contract draw ngs and specifications as
needed.

c. Onissions fromthe drawi ngs or specifications or the nisdescription
of details of work which are manifestly necessary to carry out the intent of
the drawi ngs and specifications, or that are custonmarily perforned, shal
not relieve the Contractor from perform ng such omtted or m sdescribed
details of the work. The Contractor shall perform such details as if fully
and correctly set forth and described in the draw ngs and specifications.



d. The work shall conformto the specifications and the contract
drawi ngs identified on the follow ng index of draw ngs:

TABLE OF DRAW NGS

Drawi ng Code F-115-13-01

Lat est Rev.
Drawi ng No. Title (followed by No. & Date
drawi ng code if
different fromthat
shown above)

GENERAL

G 100 Cover Sheet

G 200 Abbr evi ati ons

G 300 Legends and Reference Synbol ogy

G 400 Haul Route

G 500 Construction Phasing Plan
GEOTECHNI CAL

B- 100 Boring Location Plan

B-101 Geol ogi ¢ Not es

B- 102 Boring Logs and Notes

B- 103 Boring Logs and Notes

B- 104 Boring Logs and Notes

B- 105 Bori ng Logs and Notes

B- 106 Boring Logs and Notes

B- 107 Bori ng Logs and Notes

ClVIL

C-001 Existing Site Pl an

C- 100 Denolition Plan

C- 101 Denolition Plan

C- 200 Geonetric Plan

C 201 Pavenment Layout

C- 202 Layout Pl an

C- 203 Layout Pl an

C- 204 Pavenment Marking Pl an

C- 205 Pavenment Marki ng Pl an

C- 206 Overall Pavenent Pl an

C- 207 Pavenment and El evation Pl an

C- 208 Pavenment and El evation Pl an

C- 209 Pavenent and El evation Pl an

C- 210 Pavenment and El evation Pl an

C- 211 Pavenent and El evation Pl an

C-212 Pavenent and El evati on Pl an

C- 213 Pavenment and El evation Pl an

C- 214 Pavenment and El evati on Pl an

C- 215 Pavenment and El evation Pl an

C- 216 Pavenment and El evation Pl an

C- 217 Pavenment and El evation Pl an

C- 218 Geonetric Plan for C5 Aircraft

C 219 Layout and Pavenment Marking Plan for C-5 Aircraft

C- 300 Grade and Drain Pl an
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1.

C- 301 Grade and Drain Pl an

C-302 Grade and Drain Plan
C- 400 Sedi ment and Erosion Control Plan
C-401 Sedi ment and Erosion Control Plan
C- 500 Sedi ment and Erosi on Control Notes
C-501 Sedi ment and Erosion Control Details
C-502 Sedi ment and Erosion Control Details
C- 503 Pavenment Details
C-504 Pavenent Details
C- 505 Pavenent Details
C- 506 Pavenent Details
C- 507 Pavenent Details
C-508 Pavenent Details
C- 509 Details

ELECTRI CAL
ED101 El ectrical Denplition Site Plan
EA101 El ectrical Site Plan
EA102 El ectrical Site G ounding Plan
EA103 El ectrical Site Lighting Design
EA501 El ectrical Details
EA502 El ectrical Details
EA503 El ectrical Details

1.8 AS- BUI LT DOCUMENTS3 NOVEMBER 1998
8.1 Gener al .

This section covers the conpletion of as-built draw ngs and as-built
specifications, as a requirenment of the contract.

.8.1.1 As-Bui |t Draw ngs

An as-built drawing is a construction drawing revised to reflect the final
as-built conditions of the project because of nodifications, changes,
corrections to the project design required during construction, submittals
and extensions of design. The ternms "draw ngs,"” "contract draw ngs,"
"drawing files," "working as-built drawi ngs" and "final as-built draw ngs"
refer to contract drawi ngs that are revised to be used for the "RECORD
DRAW NG AS-BUI LTS".

.8.1.2 As-Built Specifications:

As-built specifications are the construction specifications as nodified by
changes (contract nopds, ACO approved variations fromthe construction
specifications which did not result in contract nods).

.8.2 Mai nt enance of Working As-Built Draw ngs

The Contractor shall revise 2 sets of paper prints by red-line process to
show the as-built conditions during the prosecution of the project. These
as-built marked prints shall be kept current on a weekly basis and
available on the jobsite at all tinmes. Changes fromthe contract plans
which are nade in the work or additional information which m ght be
uncovered in the course of construction shall be accurately and neatly



recorded as they occur by neans of details and notes. Changes nust be
reflected on all sheets affected by the change. The working as-built narked
prints will be jointly reviewed for accuracy and conpl eteness by the
Contracting Oficer and the Contractor before subn ssion of each nonthly pay
estimate. The working as-built drawi ngs shall show the follow ng

i nformati on, but not be linmted thereto:

a. The actual location, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these |ines and appurtenances may be
deternmined in the event the surface openings or indicators becone covered
over or obscured, the as-built draw ngs shall show, by offset dinensions to
two permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes and sinilar appurtenances shal
be |l ocated by dinensioning along the utility run froma reference point.
The average depth bel ow the surface of each run shall al so be recorded

b. The location and di nmensi ons of any changes within the building
structure

c. Correct grade, elevations, cross section, or alignnent of roads,
earthwork, structures or utilities if any changes were nade from contract
pl ans.

d. Additional as-built information that exceeds the detail shown on the
Contract Drawi ngs. These as-hbuilt conditions include those that reflect
structural details, fabrication, erection, installation plans and placing
details, pipe sizes, insulation material, dinensions of equipnent
foundations and | ayouts, equipnent, sizes, mechanical roomlayouts and ot her
ext ensions of design, that were not shown in the original contract documents
because the exact details were not known until after the tine of approved
shop drawings. It is recognized that these shop drawi ng submttals (revised
showi ng as-built conditions) will serve as the as-built record w thout
actual incorporation into the contract draw ngs. Al such shop draw ng
submttals nmust include, along with the hard copy of the draw ngs, CADD
files of the shop drawings in a comercially available digital fornmat,
conpatible with the Using Agency System (see paragraph "Conputer Aided
Desi gn and Drafting (CADD) Draw ngs"). All shop draw ngs which require
submttal of CADD files are indicated in the submittal register |ocated at
the end of this section

e. The topography, invert elevations and grades of drainage installed
or affected as part of the project construction.

f. Changes or nodifications which result fromthe final inspection

g. Were contract drawi ngs or specifications present options, only
the option selected for construction shall be shown on the final as-built
prints.

h. If borrow material for this project is fromsources on Governnent
property, or if Government property is used as a spoil area, the Contractor
shall furnish a contour map of the final borrow pit/spoil area el evations.

i. |If fire protection and fire detection related systens are included
in this project, the as-built drawings will include detailed information for
all aspects of the systens including wiring, piping, and equi pnent draw ngs.



The Contractor will be provided files at the beginning of construction for
use during the construction phase which are to be maintained during
construction and for the preparation of as-builts. The Contractor shal

enter changes and corrections on blue line prints on a weekly basis in
accordance with Paragraph "Mai ntenance of Working As-Built Draw ngs" and
update the CADD as-built drawi ngs on a weekly basis. Both paper and

el ectroni c docunents shall be available at all tines and shall be provided
pronmptly to the Contracting O ficer when requested. The Contractor shall be
responsi bl e for backup of electronic files during construction and for
controlling rel ease of information

.8.3 Ret ai nage

The Contractor shall include in his schedule of values, the cost of as-built
docunent preparation. This value shall include all requirements of this
cl ause:

Mai nt enance of working as-built draw ngs

Mai nt enance of working as-built specifications

Conversion of submittals and other m scellaneous docunents into
el ectronic files

Creation of "Record As-Built Draw ngs & Specifications"” (either by CADD
dwgs and Specsintact specifications or by manual ly prepared docunents as
speci fied herein.)

Creation of a CD containing all required files.

Submittal of as-built docunents in the required nedia forns and nunbers
of copies

If the Contractor fails to maintain the working as-built draw ngs as

speci fied herein, the Contracting Oficer will deduct fromthe nonthly
progress paynent an anmpunt representing the estinmated cost of bringing the
as-built docunments up to date. This nonthly deduction will continue until an
agreenent can be reached between the Contracting Oficer and the Contractor
regardi ng the accuracy and conpl eteness of working as-built docunents.

.8.4 Prelimnary Subnmitta

Six (6) weeks before occupancy of this facility by the Governnment, the
Contractor shall submt one (1) set of the original working as-built
drawings to the Contracting O ficer for review and approval. These worki ng
as-built nmarked drawi ngs shall be neat, |egible and accurate. The review by
Governnment personnel will be expedited to the maxi mum extent possible. Upon
approval, the working as-built marked drawings will be returned to the
Contractor for use in preparation of final as-built drawings. |f upon
review, the working as-built marked drawi ngs are found to contain errors
and/ or omi ssions, they will be returned to the Contractor for corrections.
The Contractor shall conplete the corrections and return the working as-
built marked drawings to the Contracting Officer within 10 cal endar days.

.8.5 Preparation of Final As-Built Draw ngs

Upon approval of the working as-built prints subnittal, the Contractor will
be furni shed, by the Governnent, one set of contract drawi ngs in CADD (if
not previously provided) with all anmendnents incorporated, to be used for
final as-built draw ngs. These contract drawings will be furnished in the
format specified in paragraph "Conputer Aided Design and Drafting"” (CADD)



These drawi ngs shall be nodified as may be necessary to correctly show the
features of the project as it has been constructed by bringing the contract
set into agreenent with approved working as-built prints, adding such

addi tional drawi ngs as may be necessary. These drawi ngs are part of the
permanent records of this project and the Contractor shall be responsible
for the protection and safety thereof until returned to the Contracting

O ficer. Any draw ngs damaged or |ost by the Contractor shall be
satisfactorily replaced by the Contractor at no expense to the Governnent.

In the event the Contractor acconplishes additional work which changes the
as-built conditions of the facility, after subm ssion and approval of the
wor ki ng as-built draw ngs, he shall be responsible for the addition of these
changes to the working as-built drawings and also to the final as-built
docunent s.

.8.6 Mar ki ngs and | ndi cators

Changes shall be annotated with a triangle and sequential nunber at the
followi ng | ocations:

a. bottom of the revised detai
b. right hand and bottom border aligned with the revised detai
c. the revision block of the title block

Separate nmarkings shall be nade for each nodification negotiated into the
contract.

. 8.7 Preparation of Final As-Built Specifications

Final as-built specifications shall be prepared in Specsintact and the
electronic files shall be placed on the same CD-ROM that contains the as-
built CADD files, if applicable. The front sheet of the specifications shal
contain an identification which clearly | abels the specifications as
representing as-built conditions and shall be dated with the date of the
subm ttal

.8.8 Preparation of Ot her As-Built Docunents

Al'l other non-el ectroni c docunents which may include design anal ysis,
catal og cuts, certification docunents that are not available in native

el ectronic format shall be scanned and provided in an organi zed manner in
Adobe . pdf fornmat.

.8.9 Submittal of Final As-Built Docunents

At the tinme of Beneficial Occupancy of the project, Final As-Built docunents
shall be provided to the Contracting Officer in the formats described in
par agr aph " Conput er Ai ded Design and Drafting (CADD)"

.8.10 Partial COccupancy

For projects where portions of construction are to be occupied or activated
before overall project conpletion, including portions of utility systens,
as-built drawi ngs for those portions of the facility being occupied or
activated shall be supplied at the tinme the facility is occupied or
activated. This sane as-built information previously furnished nmust al so be
shown on the final set of as-built drawi ngs at project conpletion
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1.8.11 Comput er Ai ded Design and Drafting (CADD) Draw ngs

Only personnel proficient in the preparation of CADD drawi ngs (M crostation
J) shall be enployed to nodify the contract drawi ngs or prepare additional
new drawi ngs. Additions and corrections to the contract draw ngs shall be

equal in quality to that of the originals. Line work, |ine weights,
lettering, |ayering conventions, and synbols shall be the sane as the
original line work, line weights, lettering, |ayering conventions, and

synmbols. If additional drawi ngs are required, they shall be prepared using
the specified electronic file format applying the sane gui dance specified
for original drawi ngs. Three dinmensional (3D) elenents shall be placed in
files in their proper |ocations when using 3D files with spatially correct
el ements. The title block and drawi ng border to be used for any new fi nal
as-built drawi ngs shall be identical to that used on the contract draw ngs.
Additions and corrections to the contract draw ngs shall be acconplished
usi ng CADD nedia files supplied by the Governnent. Al work by the
Contractor shall be done on files in the format in which they are provided.
Translation of files to a different format, for the purpose of As-Built
production, and then retranslating back to the format originally provided,

wi || not be acceptable. These contract drawings will already be compatible
with the Using Agency's system when received by the Contractor. The Using
Agency uses Mcrostation J CADD software system The nedia files will be

supplied by the Contractor to the COR on | SO 9660 Fornmat CD- ROM The
Contractor shall be responsible for providing all programfiles and hardware
necessary to prepare final as-built draw ngs. The Contracting O ficer wll
review final as-built drawi ngs for accuracy and the Contractor shall nake
all required corrections, changes, additions, and del etions.

a. When final revisions have been conpleted, the cover sheet draw ng
shall show t he wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the name of
the Contractor in letters at least 5 mm high. Al other contract
drawi ngs shall be marked either "AS-BU LT" draw ng denoting no revisions on
the sheet or "REVI SED AS-BUI LT" denoting one or nore revisions. Oiginal
contract drawi ngs shall be dated in the revision block.

b. Revision markers defined in paragraph "Markings and |Indi cators" shal
be placed as foll ows:

(1) at the detail, placed in the design file where the revised
graphics are located and the revision was pl aced

(2) right hand and bottom border in the drawing sheet file
revision block of the title block in the drawi ng sheet file.

c. After receipt by the Contractor of the approved working as-built
prints and the original contract drawings files the Contractor shall,
wi thin 30 cal endar days, make the final as-built
submittal. This submittal shall consist of 2 sets of conpleted final
as-built drawi ngs on separate media consisting of both CADD files
(conpatible with the Using Agency's systemon el ectronic storage nedia
identical to that supplied by the Governnent) and Mylars; 2 blue |ine
prints of these drawi ngs and the return of the approved marked worKking
as-built prints. They shall be conplete in all details and identical in
formand function to the contract drawing files supplied by the
Government. Any transactions or adjustments necessary to acconplish this
is the responsibility of the Contractor. The Governnent reserves the right
to reject any drawing files it deens inconpatible with its CADD system



Al'l paper prints, drawing files and storage nedia subnitted will becone the
property of the Governnent upon final approval. Failure to submt fina
as-built drawing files and marked prints as specified shall be cause for

wi t hhol di ng any paynent due the Contractor under this contract. Approva

and acceptance of final as-built draw ngs shall be acconplished before
final paynent is nmade to the Contractor

1.8.12 NOT USED
1.8.13 Payment

No separate paynent will be made for as-built draw ngs required under this
contract, and all costs in conjunction therewith, shall be considered a
subsi diary obligation of the Contractor

1.9 NOT USED

1.10 EQUI PMENT DATA
15 June 1990

Real Property Equi prment.

Contractor shall be required to nmake an Equi pnent-in-Place |ist of al

i nstall ed equi pnent furnished under this contract. This list shall include
all information usually |listed on nanufacturer's nane plate. The formis
part of SPECI AL CLAUSES and is included follow ng the SPECI AL CLAUSES, so to
positively identify the piece of property. The list shall also include the
cost of each piece of installed property F.O B. construction site. For each
of the items which is specified herein to be guaranteed for a specified
period fromthe date of acceptance thereof, the follow ng i nformation shal
be given: The nane, serial and nodel nunber address of equi pnent supplier
or manufacturer originating the guaranteed item The Contractor's guarantee
to the Government of these itens will not be linmted by the terns of any
manuf acturer's guarantee to the Contractor. Furnish the |ist as one (1)
reproduci bl e and three (3) copies to the Contracting O ficer thirty (30)

cal endar days before conpletion of any segnment of the contract work which
has an increnmental conpletion date.

Mai nt enance and Parts Dat a.

The Contractor will be required to furnish a brochure, catal og cut, parts
list, manufacturer's data sheet or other publication which will show
detailed parts data on all other equipment subject to repair and nmi ntenance
procedures not otherw se required in Operations and M ntenance Manual s
speci fied el sewhere in this contract. Distribution of directives shal
follow the same requirenents as listed in paragraph above.

1.11 PHYSI CAL DATA (APR 1984) FAR 52.236-4.
2 January 1996

Data and information furnished or referred to belowis furnished for the
Contractor's information. The CGovernment will not be responsible for any
interpretation or conclusion drawn fromthe data or information by the
Contractor.



Physi cal Conditions indicated on the drawings and in the specifications are
the result of site investigations by surveys, borings, test pits and
pr obi ngs.

Weat her Conditions. The Contractor shall nmake his own investigations as to
weat her conditions at the site. Data may be obtained fromvarious Nationa
Weat her Service offices |ocated generally at airports of principal cities,
the nearest to this project being: Johnstown, PA

Hi storical data for all areas may be obtained from

U S. Departnent of Commerce
National Climatic Center
Federal Buil ding

Asheville, N. C. 28801

Transportation Facilities. Roads and railroads in the general area are
shown on the drawi ngs. Access ways shall be investigated by the Contractor
to satisfy himself as to their existence and al |l owabl e use

1.12 UTILITIES (APR 1984) FAR 52.236-14 (PARA. 1.12. A (1) & 1.12. A (2)
ONLY) .
15 June 1990

a. Availability and Use of Utility Services

(1) The Contractor, at its expense and in a worknmanlike manner
satisfactory to the Contracting Oficer, shall install and maintain al
necessary temporary connections and distribution lines, and all neters
required to nmeasure the amount of each utility used for the purpose of
determ ning charges. Before final acceptance of the work by the Governnent,
the Contractor shall renove all the tenporary connections, distribution
lines, neters, and associ ated paraphernalia

b. Alterations to Utilities

Where changes and rel ocations of utility lines are noted to be perforned by
others, the Contractor shall give the Contracting Oficer at least thirty
(30) days written notice in advance of the tinme that the change or
relocation is required. 1In the event that, after the expiration of thirty
(30) days after the receipt of such notice by the Contracting O ficer, such
utility lines have not been changed or relocated and delay is occasioned to
the conpletion of the work under contract, the Contractor will be entitled
to a tinme extension equal to the period of tinme |ost by the Contractor after
the expiration of said thirty (30) day period. Any nodification to existing
or relocated lines required as a result of the Contractor's nethod of
operation shall be made wholly at the Contractor's expense and no additiona
time will be allowed for delays incurred by such nodifications.

c. Interruptions of Uilities
(1) No utility services shall be interrupted by the Contractor to neke
connections, to relocate, or for any purpose w thout approval of the

Contracting Oficer.

(2) Request for Perm ssion to shut down services shall be submitted in
writing to the Contracting O ficer not |ess than seventeen (17) days before



1

1

1

date of proposed interruption. The request shall give the follow ng
i nformati on:

(a) Nature of Uility (Gas, L.P. or HP., Water, etc.)
(b) Size of Iine and |ocation of shutoff;

(c) Buildings and services affected

(d) Hours and date of shutoff.

(e) Estimated length of tinme services will be interrupted

(3) Services shall not be shutoff until receipt of approval of the
proposed hours and date fromthe Contracting O ficer.

(4) Shutoffs which will cause interruption of Governnent work
operations as determined by the Contracting O ficer shall be acconplished
during regul ar non-work hours or on non-work days of the Using Agency
wi t hout any additional cost to the Governnent.

(5) Operation of valves on water nmains will be by Governnent
personnel. Where shutoff of water lines interrupts service to fire hydrants
or fire sprinkler systens, the Contractor shall arrange his operations and
have sufficient material and personnel available to conplete the work
wi t hout undue delay or to restore service without delay in event of
emer gency.

(6) Flow in gas mai ns which have been shut off shall not be restored
until the Governnment inspector has determined that all itens serviced by the
gas |ine have been shut off.

13 NOT USED
14 NOT USED

15 LI NES, GRADES AND LIM TS

15 June 1990

The Contractor shall be responsible for all layout required to properly
control the work under this contract as determ ned by the Contracting
Officer. The Contractor shall also furnish at his own expense, all string
line, nails, and materials and | abor as nay be required in |aying out the
wor K.

20 Feb 2002

1

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

15 June 1990

Wthin 7 days after the award of any subcontract, either by hinself or a
subcontractor, the Contractor shall deliver to the Contracting Oficer a
conpleted SF 1413, "Statenent and Acknowl edgnent." The form shall include
the subcontractor's acknowl edgenent of the inclusion in his subcontract of
the clauses of this contract entitled "Davis-Bacon Act," "Contract Work
Hours and Safety Standards Act-Overtime Conpensation,"” "Apprentices and
Trai nees,” "Conpliance with Copel and Regul ations,"™ "Wthhol ding of Funds,"



"Subcontracts," "Contract Term nation-Debarnment,"” and "Payrolls and Basic
Records."™ Nothing contained in this contract shall create any contractua
rel ati on between the subcontractor and the Governnent

1.17 SUPERI NTENDENCE OF SUBCONTRACTORS
24 February 1992

a. The Contractor shall be required to furnish the following, in
addition to the superintendence required by CONTRACT CLAUSE
SUPERI NTENDENCE BY THE CONTRACTOR

(1) If nmore than 50 percent and | ess than 70 percent of the
val ue of the contract work is subcontracted, one superintendent shall be
provided at the site and on the Contractor's payroll to be responsible for
coordi nating, directing, inspecting and expediting the subcontract work

(2) |If 70 percent or nore of the value of the work is
subcontracted, the Contractor shall be required to furnish two such
superintendents to be responsible for coordinating, directing, inspecting
and expediting the subcontract work

b. If the Contracting O ficer, at any tine after 50 percent of the
subcontracted work has been conpleted, finds that satisfactory progress is
bei ng made, he may waive all or part of the above requirenents for
addi ti onal superintendence subject to the right of the Contracting Oficer
to reinstate such requirenent if at any tinme during the progress of the
remai ning work he finds that satisfactory progress is not being nade.

1.18 | DENTI FI CATI ON OF EMPLOYEES.
15 June 1990

a. The Contractor shall be responsible for furnishing an
i dentification badge/card to each enpl oyee prior to the enpl oyees work on-
site, and for requiring each enpl oyee engaged on the work to display
identification as may be approved and directed by the Contracting O ficer.
Al'l prescribed identification shall inmmediately be delivered to the
Contracting O ficer for cancellation upon release of the enployee. Wen
required by the Contracting Oficer, the Contractor shall obtain and submt
fingerprints of all persons enployed or to be enployed on the project.

b. The Contractor is required to provide a Local Agency Check for each
i ndividual that will be working on this contract. See Paragraph " COVPLI ANCE
W TH POST/ BASE REGULATI ONS" for instructions.

1.19 CONTRACTOR- PREPARED NETWORK ANALYSI S SYSTEM
24 February 1992

The progress chart to be prepared by the Contractor pursuant to the clause
entitled "Schedul es for Construction Contracts,” shall consist of a network
anal ysis system as described below. In preparing this systemthe scheduling
of construction is the responsibility of the Contractor. The requirenent for
the systemis included to assure adequate planning and execution of the work
and to assist the Contracting O ficer in appraising the reasonabl eness of
the proposed schedul e and eval uati ng progress of the work



The system shall consist of diagranms and acconpanyi ng mat hematica
anal yses. The diagranms shall show el ements of the project in detail and the
entire project in summary.

(1) Diagrans shall show the order and interdependence of activities
and the sequence in which the work is to be acconplished as planned by the
Contractor. The basic concept of a network analysis diagramw || be
followed to show how the start of a given activity is dependent on the
conpl etion of preceding activities and its conpletion restricts the start of
followi ng activities.

(2) Detailed network activities shown on a detailed or sub-network
di agram shall include, in addition to construction activities, the subnmtta
and approval of sanples of materials and shop drawi ngs, the procurenent of
critical materials and equi pnent, fabrication of special material and
equi pnent and their installation and testing. All activities of the
Governnent that affect progress and contract required dates for conpletion
of all or parts of the work will be shown. The detail of information shal
be such that duration tinmes of activities will range fromthree (3) to
thirty (30) days with not over two percent (2% of the activities exceeding
these limts. The activities which conprise the follow ng separate
bui | di ngs and features shall be separately identifiable by coding or use of
sub- net wor ks or bot h:

Building or feature ....................
M ni mrum nunber of activities .............

The sel ection and number of activities shall be subject to the Contracting
O ficer's approval. Detailed networks, when summary networks are al so

furni shed, need not be tine scaled but shall be drafted to show a conti nuous
flowfromleft to right with no arrows fromright to left. The foll ow ng

i nformati on shall be shown on the diagrans for each activity: preceding and
followi ng event nunbers, description of the activity, cost, and activity

dur ati on.

(3) Sunmary Network. |If the project is of such size that the entire
network cannot be readily shown on a single sheet, a summary network di agram
shall be provided. The summary networ k di agram shall consist of a m ni num
of fifty activities and a maxi nrum of one hundred and fifty activities, and
shall be based on and supported by detailed diagrans. Related activities
shall be grouped on the network. The critical path shall be plotted
generally along the center of the sheet with channels with increasing float
pl aced towards the top or bottom The summary network shall be tinme scal ed
using units of approximtely one-half inch equals one week or other suitable
scal e approved by the Contracting Oficer. Woekends and holidays shall be
i ndi cated. \Where slack exists, the activities shall be shown at the tinme
when they are schedul ed to be acconplished

(4) The mathematical analysis of the network diagram shall include a
tabul ation of each activity shown on the detail ed network diagrans. The
following information will be furnished as a mininmum for each activity:

(i) predecessor and successor activity identification (nunbers shall be
sel ected and assigned so as to permit identification of the activities
with bid itens):

(ii) activity description;



(iii) estimated duration of activities (the best estinate avail able at
time of conputation);

(iv) earliest start date (by cal endar date);

(v) earliest finish date (by cal endar date);

(vi) schedul ed or actual start date (by cal endar date);

(vii) schedul ed or actual finish date (by cal endar date);

(viii) latest start date (by cal endar date);

(ix) latest finish date (by cal endar date);

(x) slack or float;

(xi) nonetary value of activity;

(xii) responsibility for activity (Prine Contractor, subcontractors,
suppliers, Governnent, etc.);

(xiii) manpower required;

(xiv) percentage of activity conpleted;

(xv) Contractor's earnings based on portion of activity conpleted; and

(xvi) bid itens of which activity is a part.

(5) The program or neans used in nmaking the mat hematical conputation
shal | be capable of conpiling the total value of conpleted and partially
conpl eted activities and subtotals from separate buildings or feature |isted
i n paragraph (2) above.

(6) In addition to the tabulation of activities, the conputation wll
i nclude the foll ow ng data:

(i) identification of activities which are planned to be expedited by
use of overtinme or double shifts to be worked including Saturdays, Sundays
and hol i days;

(ii) on-site manpower | oadi ng schedul e;

(iii) a description of the major itens of construction equi pnent

pl anned for operations of the project. (The description shall include the
type, nunber of units and unit capacities. A schedule show ng proposed tine
equi pnment will be on the job keyed to activities on which equipment will be

used shall be provided); and

(iv) where portions of the work are to be paid by unit costs, the
estimated nunber of units in an activity which was used in devel oping the
total activity cost.

(7) The analysis shall list the activities in sorts or groups as
fol | ows:

(i) by the preceding event nunber from | owest to highest and then in
the order of the follow ng event number;

(ii) by the amount of slack, then in order of preceding event nunber;
(iii) by responsibility in order of earliest allowable start dates; and

(iv) in order of latest allowable start dates, then in order of
precedi ng event nunbers, and then in order of succeedi ng event nunbers.

Submi ssi on and approval of the system shall be as foll ows:



(1) A prelimnary network analysis defining the Contractor's planned
operations during the first sixty (60) cal endar days after notice to proceed
will be submitted within ten (10) days. The Contractor's general approach
for the balance of the project shall be indicated. Cost of activities
expected to be conpleted or partially conpl eted before subm ssion and
approval of the whol e schedul e should be included

(2) The conplete network analysis consist of the detail ed network
mat hemati cal anal ysis (on-site manpower | oadi ng schedul e, equi pnent
schedul e) and network diagranms shall be subnmitted within forty (40) cal endar
days after receipt of notice to proceed

The Contractor shall participate in a review and eval uati on of the proposed
network di agrans and anal ysis by the Contracting Officer. Any revisions
necessary as a result of this review shall be resubmitted for approval of
the Contracting Officer within ten (10) cal endar days after the conference
The approved schedul e shall then be the schedule to be used by the
Contractor for planning, organizing and directing the work and for reporting
progress. |If the Contractor thereafter desires to nake changes in his

nmet hod of operating and scheduling he shall notify the Contracting O ficer
inwiting stating the reasons for the change. If the Contracting O ficer
consi ders these changes to be of a major nature he may require the
Contractor to revise and subnit for approval, w thout additional cost to the
Governnent, all or the affected portion of the detailed diagrams and

mat hemati cal anal ysis and the summary diagramto show the effect on the
entire project. A change nay be considered of najor nature if the tine
estimated to be required or actually used for an activity or the |ogic of
sequence of activities is varied fromthe original plan to a degree that
there is a reasonabl e doubt as to the effect on the contract conpletion date
or dates. Changes which affect activities with adequate slack tinme shall be
consi dered as m nor changes, except that an accunul ati on of m nor changes
may be considered a major change when their cunul ative effect m ght affect
the contract conpletion date.

The Contractor shall submt at intervals of fifteen (15) cal endar days a
report of the actual construction progress by updating the nmathematica

anal yses. Revisions causing changes in the detailed network shall be noted
on the sunmary network, or a revised issue of affected portions of the
detail ed network furnished. The summary network shall be revised as
necessary for the sake of clarity. However, only the initial subm ssion or
conpl ete revisions need be tine scaled. Subsequent m nor revisions need not
be tine scal ed

The report shall show the activities or portions of activities conpleted
during the reporting period and their total value as basis for the
Contractor's periodic request for paynment. Paynent made pursuant to the

General Provision entitled "Paynents to Contractor” will be based on the
total value of such activities conpleted or partially conpleted after
verification by the Contracting Oficer. The report will state the

percentage of the work actually conpleted and schedul ed as of the report
date and the progress along the critical path in terns of days ahead or
behi nd the all owable dates. |If the project is behind schedule, progress
al ong other paths with negative slack shall also be reported. The
Contractor shall also submit a narrative report with the updated network
anal ysi s which shall include but not be linmted to a description of the
probl em areas, current and anticipated, delaying factors and their inpact,
and an expl anation of corrective actions taken or proposed



Sheet size of diagrans shall be 30 by 42 inches. Each updated copy shal
show a date of the |atest revision

Initial submittal and conplete revisions shall be submitted in six (6)
copi es

Periodic reports shall be submitted in four (4) copies

1.20 WARRANTY OF CONSTRUCTI ON ( MAR 1994) ALTERNATE 1 (APR 1984) FAR 52.246-
211 .
15 January 1998

a. Ceneral Requirenents

(1) In addition to any other warranties in this contract, the Contractor
warrants, except as provided in paragraph 1.20.a.(10) of this clause, that
wor k perforned under this contract conforns to the contract requirenents and
is free of any defect in equipnent, material, or design furnished, or

wor kmanshi p performed by the Contractor or any subcontractor or supplier at
any tier.

(a) Warranty Paynent: Warranty work is a subsidiary portion of the
contract work, and has a value to the Government approxinmting 1% of the
contract award amount. The Contractor will assign a value of that anount in
the breakdown for progress paynents nentioned in the Contract C ause
Payments Under Fixed-Price Construction Contracts. |f the Contractor fails
to respond to warranty itens as provided in paragraph 1.20.5, the Government
may el ect to acquire warranty repairs through other sources and, if so,
shal |l backcharge the Contractor for the cost of such repairs. Such
backcharges shall be acconplished under the Changes Cl auses of the contract
through a credit nodification(s).

(2) This warranty shall continue for a period of 1 year fromthe date of
final acceptance of the work. |If the Governnent takes possession of any
part of the work before final acceptance, this warranty shall continue for a
period of 1 year fromthe date the Governnent takes possession

(3) The Contractor shall remedy at the Contractor's expense any failure to
conform or any defect. In addition, the Contractor shall renmedy at the
Contractor's expense any danage to Governnent-owned or controlled real or
personal property, when that damage is the result of--

(a) The Contractor's failure to conformto contract requirenents;
or

(b) Any defect of equipnent, material, workmanship, or design
furni shed.

(4) The Contractor shall restore any work damaged in fulfilling the terns
and conditions of this clause. The Contractor's warranty with respect to
work repaired or replaced will run for 1 year fromthe date of repair or
repl acenent.

(5) The Contracting Oficer shall notify the Contractor, in witing, (see
para. 1.20.b.(3) and 1.20.e) within a reasonable tinme after the discovery of
any failure, defect, or dammage.



(6) If the Contractor fails to remedy any failure, defect, or damage within
a reasonable tine after receipt of notice, (see para. 1.20.5) the Governnent
shall have the right to replace, repair, or otherw se renedy the failure,
defect, or damage at the Contractor's expense

(7) Wth respect to all warranties, express or inplied, from subcontractors,
manuf acturers, or suppliers for work perfornmed and materials furnished under
this contract, the Contractor shall--

(a) Obtain all warranties that would be given in norma
comercial practice

(b) Require all warranties to be executed, in witing, for
the benefit of the Governnent, if directed by the Contracting O ficer; and

(c) Provide nanmes, addresses, and tel ephone nunbers of al
subcontractors, equi prment suppliers, or manufacturers with specific
designation of their area of responsibilities if they are to be contacted
directly on warranty corrections; and

(d) Enforce all warranties for the benefit of the
Governnent, if directed by the Contracting O ficer.

(8 In the event the Contractor's warranty under paragraph of this clause
has expired, the Governnent may bring suit at its expense to enforce a
subcontractor's, manufacturer's, or supplier's warranty.

(9) Unless a defect is caused by the negligence of the Contractor or
subcontractor or supplier at any tier, the Contractor shall not be liable
for the repair of any defects of naterial or design furnished by the
Governnent nor for the repair of any damage that results fromany defect in
Governnent - furni shed material or design

(10) This warranty shall not linmt the Governnment's rights under the
I nspection and Acceptance clause of this contract with respect to | atent
defects, gross nistakes, or fraud

(11) Defects in design or manufacture of equi pnent specified by the
Governnment on a "brand name and nodel " basis, shall not be included in this
warranty. In this event, the Contractor shall require any subcontractors,
manuf acturers, or suppliers thereof to execute their warranties, in witing,
directly to the Governnent.

b. Per f or mance Bond

(1) The Contractor's Performance Bond will remain effective throughout
the construction warranty period and warranty extensions.

(2) In the event the Contractor or his designated representative(s)
fails to commence and diligently pursue any work required under this clause,
and in a manner pursuant to the requirenents thereof, the Contracting
O ficer shall have a right to denand that said work be perforned under the
Performance Bond by making written notice on the surety. |f the surety
fails or refuses to performthe obligation it assuned under the Performance
Bond, the Contracting O ficer shall have the work performed by others, and
after conpletion of the work, may make demand for reinbursement of any or



all expenses incurred by the Governnment while perforning the work
including, but not linited to adm nistrative expenses.

(3) Following oral or witten notification of required warranty repair
work, the Contractor will respond as dictated by para. 1.20.e. Witten
verification will follow oral instructions. Failure of the Contractor to
respond will be cause for the Contracting Oficer to proceed agai nst the
Contractor as outlined in the paragraph 1.20.b.(2) above.

c. Pre-Warranty Conference

Prior to contract conpletion and at a tine designated by the Contracting

O ficer, the Contractor shall nmeet with the Contracting O ficer to develop a
nut ual understanding with respect to the requirenents of this clause

Communi cation procedures for Contractor notification of warranty defects,
priorities with respect to the type of defect, reasonable tine required for
Contractor response, and other details deenmed necessary by the Contracting
O ficer for the execution of the construction warranty shall be
established/reviewed at this meeting. |In connection with these requirenments
and at the tinme of the Contractor's quality control conpletion inspection
the Contractor will furnish the nanme, tel ephone nunber and address of a

i censed and bonded conpany which is authorized to initiate and pursue
warranty work action on behalf of the Contractor. This point of contact

will be located within the | ocal service area of the warrantied
construction, will be continuously available, and will be responsive to
Governnment inquiry on warranty work action and status. This requirenent
does not relieve the Contractor of any of his responsibilities in connection
with other portions of this provision

d. Equiprent Warranty ldentification Tags

(1) The Contractor shall provide warranty identification tags on al
Contractor and Government furnished equi pment which he has installed

(a) The tags shall be simlar in format and size to the exhibits
provi ded by this specification, they shall be suitable for interior and
exterior locations, resistant to solvents, abrasion, and to fadi ng caused by
sunlight, precipitation, etc. These tags shall have a pernmanent pressure-
sensitive adhesive back, and they shall be installed in a position that is
easily (or nost easily) noticeable. Contractor furnished equipnment that has
differing warranties on its conponents will have each conponent tagged

(b) Sanple tags shall be submitted for Government review and
approval. These tags shall be filled out representative of how the
Contractor will conplete all other tags.

(c) Tags for Warrantied Equi pnent: The tag for this equi pnent
shall be simlar to the followi ng. Exact format and size will be as
approved

EQUI PMENT WARRANTY
CONTRACTOR FURNI SHED EQUI PMENT

MFG MODEL NO

SERI AL NG



CONTRACT NO.
CONTRACTCOR NANME
CONTRACTOR WARRANTY EXPI RES

MFG WARRANTY( | ES) EXPI RE

EQUI PMENT WARRANTY
GOVERNMENT FURNI SHED EQUI PMENT

MFG MODEL NO
SERI AL NO.

CONTRACT NO.

DATE EQUI P PLACED | N SERVI CE

MFG WARRANTY( | ES) EXPI RE

(d) If the manufacturer's name (MFG, nopdel nunber and seria
nunber are on the manufacturer's equi pnent data plate and this data plate is
easily found and fully legible, this informati on need not be duplicated on
the equi pment warranty tag. The Contractor warranty expires (warranty
expiration date) and the final manufacturer's warranty expiration date wll
be determ ned as specified by para. 1.20.1

(2) Execution. The Contractor will conplete the required information on
each tag and install these tags on the equi pnent by the time of and as a
condition of final acceptance of the equipnent.

(3) Paynment. The work outlined above is a subsidiary portion of the
contract work, and has a value to the Governnent approximating 5% of the
val ue of the Contractor furnished equi pnent. The Contractor will assign a
val ue of that anmpunt in the breakdown for progress paynents nentioned in the
Contract Clause: PAYMENTS UNDER FI XED- PRI CE CONSTRUCTI ON CONTRACTS

(4) Equiprment Warranty Tag Replacenment. As stated in para. 1.20.1.4,
the Contractor's warranty with respect to work repaired or replaced shal
run for one year fromthe date of repair or replacenent. Such activity shal
i nclude an updated warranty identification tag on the repaired or repl aced
equi pnent. The tag shall be furnished and installed by the Contractor, and
shall be identical to the original tag, except that the Contractor's
warranty expiration date will be one year fromthe date of acceptance of the
repair or replacenent.

e. Contractor's Response to Warranty Service Requirenents. Follow ng oral
or witten notification by the Contracting O ficer or an authorized
representative of the installation designated in witing by the Contracting
O ficer, the Contractor shall respond to warranty service requirements in



accordance with the "Warranty Service Priority List" and the three
categories of priorities listed bel ow

First Priority Code 1 Performon site inspection to evaluate situation
determ ne course of action, initiate work within 24 hours and work
continuously to conpletion or relief.

Second Priority Code 2 Performon site inspection to evaluate situation,
deternmi ne course of action, initiate work within 48 hours and work
continuously to conpletion or relief.

Third Priority Code 3 All other work to be initiated within 5 work days and
wor k continuously to conpletion or relief.

The "Warranty Service Priority List" is as foll ows:
Code 1 Air Traffic Control and Air Navigation Systens and Equi pnent.

Code 1 Door s
a. Overhead doors not operational

Code 1 El ectrica
a. Power failure (entire area or any building operationa
after 1600 hours).
b. Traffic control devices.
c. Security lights.

Code 2 El ectrica
a. Power failure (no power to a roomor part of building).
b. Receptacle and lights.
c. Fire alarmsystens.

Code 1 Gas
a. Leaks and breaks.

Code 1 Heat
d. Area power failure affecting heat.

Code 1 I ntrusion Detection Systens
Fi nance, PX and Commi ssary, and high security areas.

Code 2 I ntrusion Detection Systens
Systens ot her than those |listed under Code 1

Code 2 Wat er (Exterior)
No water to facility.

(1) Should parts be required to conplete the work and the parts are not

i mredi ately avail able, the Contractor shall have a maxi mum of 12 hours after
arrival at the job site to provide the Contracting O ficer or an authorized
representative of the installation designhated in witing by the Contracting
Oficer, with firmwitten proposals for energency alternatives and
tenporary repairs for Governnent participation with the Contractor to
provi de energency relief until the required parts are available on site for
the Contractor to perform pernmanent warranty repair. The Contractors
proposal s shall include a firmdate and tine that the required parts shal

be available on site to conplete the permanent warranty repair. The



Contracting Officer or an authorized representative of the installation
designated in witing by the Contracting Officer, will evaluate the proposed
alternatives and negotiate the alternative considered to be in the best
interest of the Governnent to reduce the inpact of the enmergency condition
Al ternatives considered by the Contracting O ficer or an authorized
representative of the installation designhated in witing by the Contracting
Oficer will include the alternative for the Contractor to "Do Nothing"
while waiting until the required parts are available to perform pernanent
warranty repair. Negotiating a proposal which will require Governnent
participation and the expenditure of Governnent funds shall constitute a
separate procurenent action by the using service

1.21 NOT USED
1.22 NOT USED

1.23 SALVAGE MATERI ALS AND EQUI PMENT.
24 February 1992

The Contractor shall maintain adequate property control records for al
materials or equi pnent specified in Section 02220 to be sal vaged. These
records may be in accordance with the Contractor's system of property
control, if approved by the property adm nistrator. The Contractor shall be
responsi bl e for the adequate storage and protection of all sal vaged
mat eri al s and equi pnent and shall replace, at no cost to the Governnent, al
sal vage materials and equi pment which are broken or damaged during sal vage
operations as the result of his negligence, or while in his care

1.24 NOT USED
1.25 NOT USED

1.26 PROJECT SI GN
1 August 1996

CGeneral. The Contractor shall furnish and erect at the | ocation directed
one project sign

Exact placement |ocation will be designated by the Contracting Oficer. The
panel sizes and graphic formats have been standardi zed for visua
consi stency throughout all Corps operations.

Panel s are fabricated using HDO pl ywood with dinmensional |unber uprights and
braci ng.

All legends are to be painted in the sizes and styles as specified by the
graphic formats shown at the end of this section. The signs (including back
and edges), posts and braces shall be given two coats of Benjam n Moore No
120- 60 poly-silicone enanel or approved equal before lettering. The 4" x 4'
right section of the project sign shall be white with black lettering. The
upper 2' x 2' left section of the project sign shall be comrunication red
(CR) with white lettering. The lower 2' x 2' left section of the project
sign shall be black with white lettering (matching | ocal sponsor's colors).
Paint colors shall be as follow

Bl ack - Federal Standard 595a Col or Nunber 27038
VWhite - Federal Standard 595a Col or Nunber 27875



Red - PANTONE 032

An exanpl e of the sign including mounting and fabrication details are also
provided at the end of this section

Nanme of the project shall be as foll ows:

Upgrade Aircraft Parking/ Ranp
Johnst own, PA

Name of the designer shall be as foll ows:

The Mason & Hanger Group, Inc.
300 West Vine Street

Suite 1300

Lexi ngt on, KY 40507

Name of | ocal sponsor shall be as follows:

99t h RSC
99 Sol di ers Lane
Coroapolis, PA

Erection and Mi nt enance

a. The signs shall be erected at the designated |ocation(s). Signs
shal | be plunmb and backfill of post holes shall be well tanped to properly
support the signs in position throughout the life of the contract. The
signs shall be nmmintained in good condition until conpletion of the
contract, shall remain the property of the Contractor, and shall be renoved
fromthe site upon conpletion of work under the contract.

b. The Corps of Engineers |Iogo and the |ocal sponsor's logo will be
provi ded by the Contracting O ficer.

Payment. No separate payment will be nade for furnishing and erecting the
project signs as specified and costs thereof shall be considered a
subsi diary obligation of the Contractor

.27 NOT USED

.28  WAGE RATES
February 1995

The decision of the Secretary of Labor, covering rates of wages, including
fringe benefits to be paid | aborers and nechanics perform ng work under this
contract, is attached hereto. The paynment for all classes of |aborers and
nmechani cs actually enployed to perform work under the contract will be
specified in the follow ng contract clauses: DAVIS-BACON ACT, CONTRACT WORK
HOURS AND SAFETY STANDARDS ACT, and THE COPELAND ACT.

Wage deci sions included are: PA020004



1.29 PURCHASE ORDERS
15 June 1990

Fi ve copies of all purchase orders, for itens requiring shop inspection
showi ng firm nanes and addresses, shall be submitted to the Contracting

O ficer when orders for materials are placed. Oders shall be so worded or
mar ked that each item piece or nenber can be definitely identified on the
drawi ngs. Purchase prices are not necessary and nay be obliterated fromthe
copi es of the purchase orders furnished.

1.30 | NTERFERENCE W TH TRAFFI C AND PUBLI C AND PRI VATE PROPERTY.
15 June 1990

a. The Contractor at all tines shall dispose his plant and conduct the
work in such manner as to cause as little interference as possible with
private and public travel. Danage (other than that resulting from nornal
wear and tear) to roads, shall be repaired to as good a condition as they
were prior to the beginning of work and to the satisfaction of the
Contracting O ficer.

b. The Contractor shall provide and maintain as nmay be required by the
State of Pennsylvania, Departnent of Transportation, proper barricades,
fences, danger signals and |ights, provide a sufficient nunber of watchnen,
and take such other precautions as may be necessary to protect life,
property and structures, and shall be liable for and hold the Governnent
free and harnm ess fromall danages occasioned in any way by his act or
negl ect, or that of his agents, enployees, or worknen.

1.31  SEQUENCE OF WORK
15 Sept enber 1995

SCHEDULI NG OR WORK DURI NG THE PERI OD 18 DECEMBER THROUGH 1 JANUARY MUST BE
APPROVED BY OCCUPANTS. THE GOVERNMENT G VES NO ASSURANCE OF SMOOTH WORK FLOW
DURING THIS TIME. THERE ARE S| GNI FI CANT NUMBERS OF OCCUPANTS ON LEAVE AND
AVAY FROM QUARTERS AND OTHERS WHO W SH TO NOT BE DI STURBED DURI NG THI S PERI OD
DUE TO FAM LY OBLI GATI ONS. ANY ATTEMPT TO SCHEDULE WORK DURING THI'S PERIOD | S
AT THE CONTRACTOR' S RI SK. 1. 32 GOVERNMENT FI ELD OFFI CE FACI LI TI ES AND

SERVI CES.

1 August 1996

1.32.1 Resi dent Engi neer's Office

The Contractor shall provide the Governnent Resident Engineer with an office,
approximately 18.58 smin floor area, |ocated where directed, and providing
space heat, air conditioning, electric |ight and power, toilet facilities
consi sting of one |lavatory and one water closet conplete with connections to
wat er and sewer mains. A mail slot shall be provided in the door, or an
apartnent-type | ockabl e mail box mounted on the surface of the door. At

conpl etion of the project, the office shall remain the property of the
Contractor and shall be renoved fromthe site. Al utility connections shal
be connected and di sconnected in accordance with |ocal codes and to the
satisfaction of the Contracting Oficer. If a window style air conditioner is
used then the refrigerant shall be one of the fluorocarbon gases that is in
accordance with FS BB-F-1421 and has an Ozone Depletion Potential (ODP) of

| ess than or equal to 0.05. Provide air conditioning, drawi ng rack, draw ng
tabl e, conference table, 2 desks or desk spaces, chairs, one |legal size four
drawer filing cabinet, plain paper fax (access to Contractor's is acceptable),



copier with duplex (access to Contractor's is acceptable), phone service (2
lines including |ocal and | ong di stance service), drinking water cooler with
service, weekly janitorial service.l.32.2 Trailer-Type Mbile Ofice
(Contractor's Option)

In lieu of constructing, maintaining and, at end of construction period,
renoving a tenporary type field office, the Contractor may, at his option
furnish and maintain a trailer-type nobile office acceptable to the
Contracting Officer and providing as a mninumthe facilities specified
above. The trailer shall be securely anchored to the ground at all four
corners to guard agai nst novenent during high w nds.

1.33 COVPLI ANCE W TH POST/ BASE REGULATI ONS.
1 August 1996

a. The site of the work is on a mlitary reservation and all rules and
regul ati ons i ssued by the Commandi ng Officer covering general safety,
security, sanitary requirenments, pollution control and traffic regul ations,
shall be observed by the Contractor. |Information regarding these
requi renments may be obtained by contacting the Contracting O ficer, who wll
provi de such information or assist in obtaining same from appropriate
authorities.

b. Contractor personnel shall park only in areas authorized by the
Contracting Oficer.

1.34 EQUI PMENT AND OANERSHI P AND OPERATI NG EXPENSE SCHEDULE ( MAR 1995)
EFAR 52. 231-5000.
20 March 1997

a. This does not apply to term nations. See 52.249-5000, Basis for
Settl enent of Proposals and FAR Part 49

b. Allowable cost for construction and marine plant and equi pnent in
sound wor kabl e condition owned or controlled and furnished by a contractor
or subcontractor at any tier shall be based on actual cost data for each
pi ece of equi prment or groups of simlar serial and series for which the
Governnment can determ ne both ownership and operating costs fromthe
contractor's accounting records. Wen both ownership and operating costs
cannot be determ ned for any piece of equipnent or groups of simlar seria
or series equipnment fromthe contractor's accounting records, costs for that
equi pnent shall be based upon the applicable provisions of EP 1110-1-8,
Construction Equi pnment Ownership and Operating Expense Schedul e, Region |
Wor ki ng conditions shall be considered to be average for determnning
equi pnent rates using the schedul e unl ess specified otherwi se by the
Contracting Oficer. For equipnment not included in the schedule, rates for
conpar abl e pi eces of equi pnent may be used or a rate nay be devel oped using
the fornula provided in the schedule. For forward pricing, the schedule in
effect at the tinme of negotiations shall apply. For retroactive pricing,
the schedule in effect at the time of negotiations shall apply.

c. Equipnent rental costs are allowable, subject to the provisions of
FAR 31.105(d)(ii) and FAR 31.205-36. Rates for equi pnent rented from an
organi zati on under common control, |ease-purchase arrangenents, and sal e-
| easeback arrangenents, will be determ ned using the schedul e, except that
actual rates will be used for equipnent |eased from an organi zati on under



common control that has an established practice of |easing the same or
simlar equipnent to unaffiliated |essees.

d. Wen actual equipnment costs are proposed and the total anount of
the pricing action exceeds the small purchase threshold, the Contracting
O ficer shall request the Contractor to submit either certified cost or
pricing data, or partial/limted data, as appropriate. The data shall be
subnmtted on Standard Form 1411, Contract Pricing Cover Sheet.

e. Wienever a nodification or equitable adjustnent of contract price
is required, the contractor's cost proposals for equi pment ownership and
operating expenses shall be determ ned in accordance with the requirenments
of SPECI AL CONTRACT REQUI REMENT: EQUI PMENT OWNERSHI P AND OPERATI NG EXPENSE
SCHEDULE. A copy of EP 1110-1-8, "Construction Equi pnent Oanership and
Operating Expense Schedul e" is available for review at the office of the
Di strict Engi neer, Room 821, 600 Dr. Martin Luther King, Jr. Place,

Loui sville, Kentucky, or a copy may be ordered fromthe Governnment Printing
O fice at a cost of $11.00 by calling tel ephone no. (301) 953-7974.

Address to Order: U S. Governnment Printing Ofice
Docunment Warehouse
8160 Cherry Lane
Laurel, MD 20707

Vol No. St ock No

008-022-00254-5
008-022- 00255-3
008-022-00256-1
008-022-00257-0
008-022- 00258- 8
008-022- 00259-6
008-022-00260-0
008-022-00261-8
008-022-00262-6
10 008-022-00263-4
11 008-022-00264- 2
12 008-022-00265-1

O©CoO~NOOUL,WNPE

1.35 LABOR, EQUI PMENT, AND MATERI AL REPORTS
15 June 1990

Dai |l y Equi pnent Report. The Contractor shall submit a daily report of al
Contractor-owned or rented equi pnent at the jobsite. A similar report is
required for all subcontractor equipnent. The subcontractor's report my be
separate or included with the Contractor's report provided the equipnent is
adequately identified as to ownership. The required equi pnent report shal

i ncl ude each item of equi pnment (hand-operated small tools or equi pnent

excl uded) on the job and shall specifically identify each itemas to whether
it is Contractor-owned or rented, shifts, hours of usage, down tine for
repairs, and standby tine. Identification of the equipnment shall include
make, nodel and plant nunber of all itens. Separate identification by a key
sheet providing these data may be utilized with the daily report indicating
the type of equi pnment and the equi pnent plant nunbers. The format of the
Dai |l y Equi pnent Report will be as approved by the Government in the field



1

1

Labor, Equi pment & Material Reports for Extra Work/Cost. A Report shal

al so be subnmitted by the Contractor listing any |abor, equipnment and

mat eri al s expended on and/or inpacted by any change order directed by the
Government and for which total price/tinme agreenent has not been reached
These requirenents also apply to subcontractors at any tier. The sane
Report is required at any time the Contractor clains or intends to claimfor
extra costs whether or not there is Governnment recognition (constructive
changes). This requirenent is in addition to any Contractor "Notice" or
"Reservation of Rights". Submittal of such a report will not be construed
as satisfying the "Notice" required under the "Changes" clause or any other
cl ause. But, absence of such Reports submitted to the Governnent

cont enporaneously with the alleged extra work/cost will be considered as
evi dence that no such extra work/cost occurred that are chargeable to the
Gover nnent .

The Report shall be detailed to the degree required by the Governnent in the
field and shall contain the followi ng as a m ni nmum

a. The cause of the extra |abor, equipnment or materials costs.

b. For extra labor - Indicate crew, craft, hours, |ocation and cost.
Descri be nature or type of extra costs, i.e, extra work, overtine,
acceleration, interference, reassignnent, nobilizations and denobili zati ons,
supervi si on, overhead, type of inefficiency, etc.

c. For extra equipment - Indicate type and description, hours,
| ocation, cost; whether working, idle, standby, under repair, extra work
i nvol ved, etc.

d. For extra materials - Indicate type and description, where used,
whet her consuned, installed or nmulti-use, quantity, cost, extra work
i nvol ved, etc.

e. Affected activities - Relate to Contract Schedul e ( Network
Anal ysi s); denpnstrate whether delay or suspension is involved

f. Segregate all entries by prine and each subcontractor

g. Summarize costs daily and by cunul ative subtotal or with frequency
requi red by the Governnent.

This report will not be considered as evidence that any of the alleged extra
costs actually occurred. The report will be used to check agai nst over
obligation of funds for change orders directed prior to price/tine agreenent
and to track alleged extra costs the Contractor considers otherw se

char geabl e agai nst the Governnment. The Governnment nay respond at any
interval to either challenge, anend or confirmthe report. Absence of a
Governnment response is not to be considered acqui escence or denial. The
Government may order work stoppage if deened necessary to avoid
overobligation of funds. The frequency of the report shall be daily or as
ot herwi se approved by the Governnent representative in writing.

36 NOT USED

37 NOT USED
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38 NOT USED

39 PROGRESS PHOTOGRAPHS

18 Nov 1999)

1

1

The Contractor shall, during the progress of the work, furnish the
Contracting Oficer digital photos (furnished on CD-ROVM depicting
construction progress. The photographic work furnished shall be commercia
quality as determ ned by the Contracting O ficer. The photography shall be
perfornmed between the first and fifth of each nonth and the photographs,
delivered to the Contracting O ficer not |later than the 15th of each nonth
taken. A maxi mum of six views fromdifferent positions shall be taken as
directed to show, inasnmuch as possible, work acconplished during the
previous nonth. At |east one set of photographs will be nmade at conpletion
of the contract, after final inspection by the Contracting Oficer. Each
phot ograph shall be identified on the face of the picture or the border of
the slide giving date nade, contract title and nunber, |ocation of work, as
well as a brief description of work depicted. No separate paynment will be
made for these services and all costs in connection thereto shall be
considered a subsidiary obligation of the Contractor

40 NOT USED

41 | NSURANCE - - WORK ON A GOVERNMENT | NSTALLATI ON ( SEP 1989) FAR 52.228-5.

17 July 1992

The Contractor shall, at its own expense, provide and nmaintain during the
entire performance of this contract at |east the kinds and m ni nrum anmounts
of insurance required in the Schedule or elsewhere in the contract.

(1) Coverage conplying with State | aws governi ng i nsurance
requi renents, such as those requirements pertaining to Wrknman's
Conpensati on and Occupational Disease Insurance. Enployer's Liability
I nsurance shall be furnished in limts of not |ess than $100, 000. 00 except
in states with exclusive or nmonopolistic funds.

(2) Conprehensive General Liability Insurance for bodily injury
coverage shall be furnished in limts of not |ess than $500, 000 per
occurrence

(3) Conprehensive Autonpbile Liability Insurance for both bodily
injury and property damage, shall be furnished in limts of not |less than
$200, 000. 00 per person, $500,000.00 per accident for bodily injury, and
$20, 000. 00 per accident for property damage. When the Financia
Responsi bility or Conpul sory Insurance Law of the State, requires higher
limts, the policy shall provide for coverage of at |east those higher
[imts.

Bef ore commenci ng work under this contract, the Contractor shall submt to
the Contracting Officer in witing that the required insurance certification
has been obtained. The policies evidencing required insurance shall contain
an endorsenent to the effect that any cancellation or any material change
adversely affecting the Governnent's interest shall not be effective (1) for
such period as the laws of the State in which this contract is to be
performed prescribe, or (2) until 30 days after the insurer or the
Contractor gives witten notice to the Contracting O ficer, whichever period
is | onger.



The Contractor shall insert the substance of this clause, including this
par agraph, in subcontracts under this contract that require work on a
Government installation and shall require subcontractors to provide and
mai ntain the insurance required in the Schedul e or el sewhere in the
contract. The Contractor shall nmamintain a copy of all subcontractors
proofs of required insurance, and shall nake copies available to the
Contracting O ficer upon request.

1.42 | MPLEMENTATI ON OF GOVERNMVENT RESI DENT MANAGEMENT SYSTEM
March 2002

RMS shall be maintained in accordance with Section 01312A QUALI TY CONTROL
SYSTEM ( QCS) .

1.43 TI ME EXTENSI ONS FOR UNUSUALLY SEVERE WEATHER. ER 415-1-15
(31 OCT 89)
2 January 1991

This provision specifies the procedure for the determination of tine
extensions for unusually severe weather in accordance with the contract
clause entitled "Default: Fixed Price Construction”. 1In order for the
Contracting Oficer to award a tinme extension under this clause, the
follow ng conditions nust be satisfied

The weat her experienced at the project site during the contract period nust
be found to be unusually severe, that is, nore severe than the adverse
weat her anticipated for the project |ocation during any given nonth.

The unusual |y severe weather nust actually cause a delay to the conpletion
of the project. The delay nust be beyond the control and wi thout the fault
or negligence of the Contractor

The foll owi ng schedul e of nonthly antici pated adverse weather delays is
based on National Oceanic and Atnospheric Administration (NOAA) or sinilar
data for the project location and will constitute the base line for nonthly
weat her tinme evaluations. The Contractor's progress schedul e nmust reflect
these anticipated adverse weat her delays in all weather dependent
activities.

MONTHLY ANTI Cl PATED ADVERSE WEATHER DELAY
WORK DAYS BASED ON (5) DAY WORK WEEK

JAN FEB MAR APR MAY JUN JUL AUG SEP  OCT NOv  DEC
(16) (13) (08) (06) (05) (04) (04) (04) (04) (04) (07) (13)

Upon acknow edgnment of the Notice to Proceed (NTP) and continuing throughout
the contract, the Contractor will record on the daily CQC report, the
occurrence of adverse weather and resultant inpact to normally schedul ed
wor k. Actual adverse weat her delay days nmust prevent work on critica
activities for 50 percent or nore of the Contractor's schedul ed work day.
The nunber of actual adverse weather delay days shall include days inpacted
by actual adverse weather (even if adverse weather occurred in previous

nont h), be cal cul ated chronologically fromthe first to the |ast day of each
nmont h, and be recorded as full days. |If the nunber of actual adverse

weat her del ay days exceeds the nunmber of days anticipated |isted above, the



Contracting Oficer will convert any qualifying delays to cal endar days,
giving full consideration for equivalent fair weather work days, and issue a
nodi fication in accordance with the contract clause entitled "Default (Fixed
Price Construction)".

1.44 USE OF | NCLI NOVETER FOR LONG BED DUMP TRUCKS ( DACF BULLETI N 25 MARCH
1993)
4 June 1993

The recomendati on of EM 385-1-1, Section 16.B.15, is nandatory for this
proj ect .

1.45  AVAILABILITY OF SAFETY AND HEALTH REQUI REVENTS MANUAL ( EM 385-1-1).
17 May 2000

As covered by CONTRACT CLAUSE "ACCI DENT PREVENTI ON', conpliance with EM 385-
1-1 is a requirenent for this contract. Copies nay be purchased for $31.00
each at the foll ow ng address:

United States Governnment Bookstore

Room 118, Federal Buil ding

1000 Li berty Avenue

Pittsburgh, PA 15222-4003

Tel ephone: (412) 395-5021 FAX: (412) 395-4547

O downl oaded fromthe foll ow ng website:
http://ww. usace. arny. ml/inet/usace-docs/ eng- manual s/ enB885-1-1/toc. htm

1.46 FI RE PROTECTI ON DURI NG CONSTRUCTI ON (M L- HDBK- 1008C PARA. 1. 6)
15 April 1991

The Contractor is alerted to the requirenents of Contract Cl ause "CLEAN NG
UP" and nore specifically to the requirenents for fire protection during
construction spelled out in EM 385-1-1 and NFPA No. 241 Buil ding
Construction and Demplition Operations. This itemnust be covered in the
submittal required under Contract Cl ause "ACCI DENT PREVENTI ON'

1.47 HAUL ROADS
2 Jan 1996

Whenever practical, one-way haul roads shall be used on this contract. Hau
roads built and nmaintained for this work shall conply with the follow ng:

a. One-way haul roads for off-the road equi pnent; e.g., belly dunps,
scrapers, and off-the-road trucks shall have a m ni mum usable w dth of 25
ft. One-way haul roads for over-the-road haul age equi prent only (e.g., dunp
trucks, etc.) may be reduced to a usable width of 15 ft. Wen the
Contracting Officer determnes that it is inpractical to obtain the required
wi dth for one-way haul roads (e.g., a road on top of a levee), a usable
wi dth of not less than 10 ft. nmay be approved by the Contracting Oficer,
provi ded a positive neans of traffic control is inplenmented. Such positive
nmeans shall be signs, signals, and/or signal nan and an effective neans of
speed control



b. Two-way haul roads for off-the-road haul age equi pnent shall have a
usable width of 60 ft. Two-way haul roads for over-the-road haul age
equi pnent only may be reduced to a usable width of 30 ft.

c. Haul roads shall be graded and ot herw se maintained to keep the
surface free frompotholes, ruts, and simlar conditions that could result
i n unsafe operation

d. Grades and curves shall allow a mnimum sight distance of 200 ft. for
one-way roads and 300 ft. for two-way roads. Sight distance is defined as
the centerline distance an equi pnment operator (4.5 ft. above the road
surface) can see an object 4.5 ft. above the road surface. When conditions
meke it inpractical to obtain the required sight distance (e.g., ranps over
| evees), a positive neans of traffic control shall be inplenented.

e. Dust abatenment shall pernmt observation of objects on the roadway at
a mni mum di stance of 300 ft.

f. Haul roads shall have the edges of the usable portion narked with
posts at intervals of 50 ft. on curves and 200 ft. maxi num el sewhere. Such
markers shall extend 6 ft. above the road surface and, for nighttine
haul age, be provided with reflectors in both directions.

.48 NOT USED
.49 NOT USED

. 50 CONSTRUCTI ON HAZARD COMVUNI CATI ON
Novenber 1991

The Contractor is required to conply with the requirenents of the OSHA
Hazard Communi cation Standard (29 CFR 1926.59). This standard is designed
to informworkers of safe and appropriate nethods of working with hazardous
substances in the workplace. The standard has five requirenents, and every
hazardous or potentially hazardous substance used or stored in the work area
is subject to all five. They are

(1) Hazard Evaluation. Any conpany whi ch produces or inports a
chem cal or conpound must conduct a hazard eval uation of the substance to
determne its potential health or physical hazard. The hazard eval uation
consists of an investigation of all the available scientific evidence about
the substance. The Contractor is required to assure that all producers
(manuf acturer/distributors) have perfornmed these evaluations and transmt
the required information with any hazardous materials being used or stored
on the project site. Fromthe hazard eval uation, a substance may be
classified as a health hazard, or a physical hazard. These classifications
are then further broken down according to type

Heal t h Hazards Physi cal Hazards
Car ci nogens Conbusti bl e i quids
Irritants Conpressed gases
Sensitizers Expl osi ves
Corrosives Fl anmabl es

Toxi ¢ substances Or gani ¢ peroxi des
Hi ghly toxic Unst abl e substances

subst ances WAt er-reactive
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Subst ances har nf ul subst ances
to specific organs or
parts of the body

(2) Warning Labels. |[If a chemical is hazardous or potentially
hazar dous, the producer or inporter nust affix a warning | abel to every
contai ner of that chemical before it |leaves his facility. The Contractor
nmust assure these |labels are attached and | egible. The |abel nust identify
the chemical, state the hazard, and give the nanme and address of the
producer or inporter. |f the hazardous substance is transferred to another
cont ai ner, that contai ner nust then be | abel ed, tagged, or nmarked with the
nanme of the chemical and the appropriate hazard warning. Warning | abels
shoul d be replaced inmmediately if they are defaced or renpved.

(3) Material Safety Data Sheets. The producer or inporter nust also
supply a material safety data sheet (MSDS). The Contractor nust keep these
available in the work area where the substance is used, so that the people
usi ng the substance can easily review inportant safety and health
i nformation, such as:

The hazard possible from nmi suse of the substance

Precautions necessary for use, handling, and storage

Emergency procedures for |eaks, spills, fire and first aid

Useful facts about the substance's physical or chemical properties

(4) Wrk Area Specific Training. Because of hazardous substance
may react differently depending on how it is used or the environnment of
the work area, the Contractor must conduct work area specific training;
speci al training which takes the Contractor's operations, environnent,
and work policies into consideration. Wrk area training presents:

The hazardous substances which are present in the work place and the
hazards they pose

Ways to protect against those hazards, such as protective equi prment,
energency procedures, and safe handling

VWhere the MSDS' s are kept, and an expl anation of the |abeling system
VWhere the Contractor's witten Hazard Commruni cati on Programis | ocated

(5) The Witten Hazard Communication Program | n accordance with OSHA
requi renents, the Contractor nust prepare a witten Hazard Conmuni cati on
Program This docunent will be included in the Contractor's Accident

Prevention Plan. This docunent states how the Contractor plans to ensure
that hazardous materials are appropriately |abel ed, how and where MSDS's
wi || be nmintained, and how enpl oyees will be provided with specific

i nformati on and training.

51 NOT USED

52 NOT USED

53 RI GHTS | N TECHNI CAL DATA- - NONCOMMVERCI AL | TEMS (NOV 1995)

252.227-7013 (JUN 1995).
20 March 1997

(a) Definitions. As used in this clause



(1) "Conputer data base" neans a collection of data recorded in a
form capabl e of being processed by a conputer. The term does not include
conput er software

(2) "Conputer progranmt neans a set of instructions, rules, or
routines recorded in a formthat is capable of causing a conputer to perform
a specific operation or series of operations.

(3) "Conputer software" means conputer prograns, source code,
source code |istings, object code listings, design details, algorithns,
processes, flow charts, formulae and related material that would enable the
software to be reproduced, recreated, or reconpiled. Conputer software does
not include conputer data bases or conputer software docunentation

(4) "Conputer software docunentation" neans owner's nmnual s,
user's nmanuals, installation instructions, operating instructions, and other
simlar itens, regardl ess of storage nedium that explain the capabilities
of the conputer software or provide instructions for using the software

(5) "Detailed manufacturing or process data" means technical data
that describe the steps, sequences, and conditions of manufacturing,
processi ng or assenbly used by the manufacturer to produce an item or
conponent or to performa process.

(6) "Devel oped" nmeans that an item conponent, or process exists
and is workable. Thus, the item or conponent nust have been constructed or
the process practiced. Wrkability is generally established when the item
conmponent, or process has been analyzed or tested sufficiently to
denonstrate to reasonable people skilled in the applicable art that there is
a high probability that it will operate as intended. \Whether, how nmuch, and
what type of analysis or testing is required to establish workability
depends on the nature of the item conponent, or process, and the state of
the art. To be considered "devel oped," the item conponent, or process need
not be at the stage where it could be offered for sale or sold on the
commercial market, nor nmust the item conponent, or process be actually
reduced to practice within the neaning of Title 35 of the United States
Code

(7) "Devel oped exclusively at private expense" neans devel opnent
was acconplished entirely with costs charged to indirect cost pools, costs
not allocated to a governnment contract, or any conbination thereof.

(i) Private expense determ nations should be nade at the | owest
practicable |evel

(ii) Under fixed-priced contracts, when total costs are greater
than the firmfixed-price or ceiling price of the contract, the additiona
devel opnent costs necessary to conpl ete devel opnent shall not be considered
when detern ni ng whet her devel opment was at governnent, private, or m xed
expense

(8) "Devel oped exclusively with governnent funds" neans
devel opnent was not acconplished exclusively or partially at private
expense



(9) "Developed with mxed fundi ng" neans devel opnent was
acconplished partially with costs charged to indirect cost pools and/or
costs not allocated to a governnent contract, and partially with costs
charged directly to a governnent contract.

(10) "Form fit, and function data" neans technical data that
descri bes the required overall physical, functional, and performance
characteristics (along with the qualification requirenents, if applicable)
of an item conponent, or process to the extent necessary to permt
identification of physically and functionally interchangeable itens.

(11) "Government purpose" neans any activity in which the United
States Governnent is a party, including cooperative agreenments with
international or nulti-national defense organizations, or sales or transfers
by the United States Governnment to foreign governments or internationa
organi zations. Governnent purposes include conpetitive procurenment, but do
not include the rights to use, nodify, reproduce, release, perform display,
or disclose technical data for comrercial purposes or authorize others to do
SO

(12) "Government purpose rights" means the right to--

(i) Use, nmodify, reproduce, release, perform display, or
di scl ose technical data within the Governnent wi thout restrictions; and

(ii) Release or disclose technical data outside the Governnent
and authorize persons to whomrel ease or disclosure has been nmade to use,
nodi fy, reproduce, release, perform display, or disclose that data for
United States government purposes.

(13) "Limted rights" neans the rights to use, nodify, reproduce,
rel ease, perform display, or disclose technical data, in whole or in part,
within the Governnent. The Governnent may not, without the witten
perm ssion of the party asserting limted rights, release or disclose the
techni cal data outside the Governnent, use the technical data for
manuf acture, or authorize the technical data to be used by another part,
except that the Governnent mmy reproduce, release or disclose such data or
authorize the use or reproduction of the data by persons outside the
Governnment if reproduction, rel ease, disclosure, or use is--

(i) Necessary for energency repair and overhaul; or

(ii) A release or disclosure of technical data (other than
detail ed manufacturing or process data) to, or use of such data by, a
foreign governnment that is in the interest of the Governnent and is required
for evaluational or informational purposes;

(iii) Subject to a prohibition on the further reproduction
rel ease, disclosure, or use of the technical data; and

(iv) The contractor or subcontractor asserting the restriction
is notified of such reproduction, rel ease, disclosure, or use

(14) "Technical data" neans recorded information, regardl ess of
the formor nmethod of the recording, of a scientific or technical nature
(including computer software docunentation). The term does not include



conmput er software or data incidental to contract adm nistration, such a
financial and/or managenent information.

(15) "Unlimted rights" neans rights to use, nodify, reproduce,
perform display, release, or disclose technical data in whole or in part,
in any manner, and for any purpose whatsoever, and to have or authorize
others to do so

(b) Rights in technical data.

The Contractor grants or shall obtain for the Governnment the follow ng
royalty free, world-w de, nonexclusive, irrevocable license rights in
techni cal data other than conputer software docunentation (see Rights in
Noncommer ci al Conput er Software and Noncommerci al Conputer Software
Docunent ati on clause of this contract for rights in conputer software
docunent ati ons):

(1) Unlinmted rights.

The Governnent shall have unlimited rights in technical data that are-

(i) Data pertaining to an item conponent, or process which has
been or will be devel oped exclusively with Governnent funds;

(ii) Studies, analyses, test data, or simlar data produced for
this contract, when the study, analysis, test, or simlar work was specified
as an el enent of performance;

(iii) Created exclusively with Covernnent funds in the
performance of a contract that does not require the devel opnment,
manuf acture, construction, or production of itens, conponents, or processes;

(iv) Form fit, and function data;

(v) Necessary for installation, operation, nmintenance, or
trai ning purposes (other than detail ed manufacturing or process data);

(vi) Corrections or changes to technical data furnished to the
Contractor by the Governnent;

(vii) Oherwise publicly available or have been rel eased or
di scl osed by the Contractor or subcontractor without restrictions on further
use, release or disclosure, other than a rel ease or disclosure resulting
fromthe sale, transfer, or other assignment of interest in the technica
data to another party or the sale or transfer of sone or all of a business
entity or its assets to another party;

(viii) Data in which the Governnent has obtained unlimted
ri ghts under another Governnment contract or as a result of negotiations; or

(ix) Data furnished to the Governnent, under this or any other
Gover nment contract or subcontract thereunder, wth--

(A) Governnent purpose license rights or linmted rights and
the restrictive condition(s) has/have expired; or



(B) Governnent purpose rights and the Contractor's exclusive
right to use such data for commercial purposes has expired

(2) Governnent purpose rights

(i) The Governnent shall have government purpose rights for a
five-year period, or such other period as may be negotiated, in technica
dat a- -

(A) That pertain to itens, conponents, or processes
devel oped with nmi xed fundi ng except when the Governnent is entitled to
unlimted rights in such data as provided in paragraphs (b)(ii) and (b)(iv)
through (b)(ix) of this clause; or

(B) Created with m xed funding in the performance of a
contract that does not require the devel opment, nmanufacture, construction
or production of itens, conponents, or processes.

(ii) The five-year period, or such other period as nmay have
been negoti ated, shall commence upon execution of the contract, subcontract,
letter contract (or simlar contractual instrument), contract nodification
or option exercise that required devel opnent of the itens, conponents, or
processes or creation of the data described in paragraph (b)(2)(i)(B) of
this clause. Upon expiration of the five-year or other negotiated period,
the Governnent shall have unlimted rights in the technical data.

(iii) The Government shall not rel ease or disclose technica
data in which it has governnment purpose rights unless--

(A) Prior to release or disclosure, the intended recipient
is subject to the non-disclosure agreenent at 227.7103-7 of the Defense
Federal Acquisition Regulation Supplement (DFARS); or

(B) The recipient is a Governnent contractor receiving
access to the data for performance of a Government contract that contains
the clause at DFARS 252.227-7025, Limitations on the Use or Disclosure of
Gover nment - Fur ni shed I nformati on Market with Restrictive Legends.

(iv) The Contractor has the exclusive right, including the
right to license others, to use technical data in which the Governnent has
obt ai ned governnment purpose rights under this contract for any commercia
purpose during the tine period specified in the governnment purpose rights
| egend prescribed in paragraph (f)(2) of this clause

(3) Linmted rights.

(i) Except as provided in paragraphs (b)(1)(ii) and (b)(1)(iv)
through (b)(1)(ix) of this clause, the Governnent shall have linmted rights
in technical data--

(A) Pertaining to itens, conponents, or processes devel oped
exclusively at private expense and marked with the limted rights |egend
prescribed in paragraph (f) of this clause; or

(B) Created exclusively at private expense in the
performance of a contract that does not require the devel opnent,
manuf acture, construction, or production of itenms, conponents, or processes.



(ii) The Government shall require a recipient of limted rights
data for energency repair or overhaul to destroy the data and all copies in
its possession pronptly follow ng conpletion f the enmergency repair/overhau
and to notify the Contractor that the data have been destroyed

(iii) The Contractor, its subcontractors, and suppliers are not
required to provide the Governnent additional rights to use, nodify,
reproduce, release, perform display, or disclose technical furnished to the
Governnment with linmted rights. However, if the Government desires to
obtain additional rights in technical data in which it has Iinmted rights,
the Contractor agrees to pronptly enter into negotiations with the
Contracting Oficer to deternm ne whether there are acceptable terns for
transferring such rights. All technical data in which the Contractor has
granted the Governnent additional rights shall be listed or described in a
Iicense agreenent nade part of the contract. the license shall enunerate
the additional rights granted the Governnent in such data.

(4) Specifically negotiated license rights.

The standard license rights granted to the Governnent under paragraphs
(b) (1) through (b)(3) of this clause, including the period during which the
Governnent shall have governnent purpose rights in technical data, nmay be
nodi fi ed by nutual agreement to provide such rights as the parties consider
appropriate but shall not provide the Governnent |esser rights than are
enunerated in paragraph (a)(13) of this clause. Any rights so negotiated
shall be identified in a license agreenent nade part of this contract.

(5) Prior governnment rights.

Techni cal data that will be delivered, furnished, or otherw se
provi ded to the Governnment under this contract, in which the Governnent has
previ ously obtained rights shall be delivered, furnished, or provided with
the pre-existing rights, unless--

(i) The parties have agreed ot herw se; or

(ii) Any restrictions on the Governnent's rights to use,
nodi fy, reproduce, release, perform display, or disclose the data have
expired or no |onger apply.

(6) Release fromliability

The Contractor agrees to release the Governnent fromliability for any
rel ease or disclosure of technical data nade in accordance wi th paragraph
(a)(13) or (b)(2)(iii) of this clause, in accordance with the ternms of a
i cense negotiated under paragraph (b)(4) of this clause, or by others to
whom t he reci pi ent has rel eased or disclosed the data and to seek relief
solely fromthe party who has inproperly used, nodified, reproduced,
rel eased, perforned, displayed, or disclosed Contractor data narked with
restrictive | egends.

(c) Contractor rights in technical data.

Al'l rights not granted to the Governnent are retained by the
Contractor.



(d) Third party copyrighted dat a.

The Contractor shall not, wi thout the witten approval of the Contracting
O ficer, incorporate any copyrighted data in the technical data to be
delivered under this contract unless the Contractor is the copyright owner
or has obtained for the Governnent the license rights necessary to perfect a
license or licenses in the deliverable data of the appropriate scope set
forth in paragraph (b) of this clause, and has affixed a statenent of the
license or |icenses obtained on behalf of the Governnment and other persons
to the data transmittal docunent.

(e) Identification and delivery of data to be furnished with
restrictions on use, rel ease, or disclosure

(1) This paragraph does not apply to restrictions based solely on
copyright.

(2) Except as provided in paragraph (e)(3) of the clause,
technical data that the Contractor assets should be furnished to the
Government with restrictions on use, release, or disclosure are identified
in an attachnment to this contract (see Attachment). The Contractor shal
not deliver any data with restrictive markings unless the data are |isted on
the Attachnent.

(3) In addition to the assertions nmade in the Attachnent, other
assertions may be identified after award when based on new i nformation or
i nadvertent om ssions unless the inadvertent onissions would have materially
af fected the source selection decision. Such identification and assertion
shall be subnmitted to the Contracting O ficer as soon as practicable prior
to the schedul ed date for delivery of the data, in the followi ng format, and
signed by an official authorized to contractually obligate the Contractor

Identification and Assertion of Restrictions on the Government's Use,
Rel ease, or Disclosure of Technical Data.

The Contractor asserts for itself, or the persons identified below, that the
Governnent's rights to use, release, or disclose the follow ng technica
data shoul d be restricted--

Techni cal Dat a Asserted Name of Person

to be Furnished Basis for Ri ghts Asserting

Wth Restrictions* Assertion** Cat egory*** Restrictions***x*
(LI'ST) (LI'ST) (LI'ST) (LI'ST)

*1f the assertion is applicable to itens, conponents, or processes devel oped
at private expense, identify both the data and each such item conponent, or
pr ocess.

**CGeneral ly, the devel opnent of an item conponent, or process at private
expense, either exclusively or partially, is the only basis for asserting
restrictions on the Governnment's rights to use, release, or disclose
technical data pertaining to such terns, conmponents, or processes. Indicate
whet her devel opnment was exclusively or partially at private expense. |f
devel opnent was not at private expense, enter the specific reason for
asserting that the Governnment's right should be restricted



***Enter asserted rights category (e.g. government purpose license rights
froma prior contract, rights in SBIR data generated under another contract,
[imted or governnent purpose rights under this or a prior contract, or
specifically negotiated |icenses).

****Corporation, individual, or other person, as appropriate.

Dat e

Printed Nane and Title

Si gnat ure

(End of identification and assertion)

(4) Wen requested by the Contracting O ficer, the Contractor
shal | provide sufficient information to enable the Contracting Officer to
eval uate the Contractor's assertions. The Contracting O ficer reserves the
right to add the Contractor's assertions to the Attachnment and validate any
|isted assertion, at a later date, in accordance with the procedures of the
Val i dation of Restrictive Markings on Technical Data clause of this
contract.

(f) Marking requirenents

The Contractor, and its subcontractor or suppliers, may only assert
restrictions on the Governnent's rights to use, nodify, reproduce, release,
perform display, or disclose technical data to be delivered under this
contract by marking the deliverable data subject to restriction. Except as
provi ded in paragraph (f)(5) of this clause, only the follow ng | egends are
aut horized under this contract: the governnment purpose rights | egend at
paragraph (f)(2) of this clause: the linmted rights | egend at paragraph
(f)(3) of this clause: or the special license rights | egend at paragraph
(f)(4) of this clause, and/or a notice of copyright as prescribed under 17
U S.C. 401 or 402

(1) General marking instructions.

The Contractor, or its subcontractors or suppliers, shal
conspicuously and legibly nmark the appropriate | egend on all technical data
that qualify for such markings. The authorized | egends shall be placed on
the transmittal docunment or storage container and, for printed material
each page of the printed material containing technical data for which
restrictions are asserted. \When only portions of a page of printed materia
are subject to the asserted restrictions, such portions shall be identified
by circling, underscoring, with a note, or other appropriate identifier
Technical data transnmitted directly fromone conputer or conputer termna
to another shall contain a notice of asserted restrictions. Reproductions
of technical data or any portions thereof subject to asserted restrictions
shall al so reproduce the asserted restrictions.

(2) Governnent purpose rights markings.



Dat a delivered or otherw se furnished to the Governnent with
government purpose rights shall be marked as foll ows:

GOVERNMENT PURPOSE RI GHTS

Contract No.

Contractor Name

Contract or Address

Expiration Date

The Governnent's rights to use, nodify, reproduce, release, perform
di spl ay, or disclose these technical data are restricted by paragraph (b)(2)
of the Rights in Technical Data--Nonconmrercial Itens clause contained in the
above identified contract. No restrictions apply after the expiration date
shown above. Any reproduction of technical data or portions thereof marked
with this | egend nmust al so reproduce the markings.

(End of | egend)
(3) Linmted rights markings.

Data delivered or otherw se furnished to the Government with limted
rights shall be marked with the follow ng | egend:

LIM TED RI GHTS

Contract No.

Contractor Name

Contractor Address

The Governnent's rights to use, nodify, reproduce, release, perform
di spl ay, or disclose these technical data are restricted by paragraph (b)(3)
of the Rights in Technical Data--Noncommercial Itens clause contained in the
above identified contract. Any reproduction of technical data or portions
thereof marked with this | egend nust al so reproduce the markings. Any
person, other than the Governnent, who has been provided access to such data
nmust pronptly notify the above name Contractor.

(End of | egend)
(4) Special license rights nmarkings.

() Data in which the Governnent's rights stemfroma specifically
negotiated |license shall be marked with the follow ng | egend:

SPECI AL LI CENSE RI GHTS



The Governnent's rights to use, nodify, reproduce,
rel ease, perform display, or disclose these data are
restricted by Contract No. )l nsert contract
nunmber) , License No. (I'nsert license

identifier) Any reproduction of technica
data or portions thereof marked with this | egend nust

al so reproduce the markings.
(End of | egend)

(ii) For purposes of this clause, special |icenses do not
i ncl ude government purpose license rights acquired under a prior contract
(see paragraph (b)(5) of this clause)_.

(5) Pre-existing data narkings.

If the terns of a prior contract or license pernmitted the Contractor
to restrict the Governnment's rights to use, nodify, reproduce, rel ease
perform display, or disclose technical data deliverable under this
contract, and those restrictions are still applicable, the Contractor may
mark such data with the appropriate restrictive |egend for which the data
qualified under the prior contract or license. The marking procedures in
paragraph (f)(1) of this clause shall be foll owed.

(g) Contractor procedures and records.

Throughout performance of this contract, the Contractor and its
subcontractors or suppliers that will deliver technical data with other than
unlimted rights, shall--

(1) Have, maintain, and follow witten procedures sufficient to
assure that restrictive markings are used only when authorized by the terns
of this clause, and

(2) Mintain records sufficient to justify the validity of any
restrictive markings on technical data delivered under this contract.

(h) Renoval of unjustified and nonconform ng marKki ngs.
(1) Unjustified technical data markings.

The rights and obligations of the parties regarding the validation of
restrictive markings or technical data furnished or to be furnished under
this contract are contained in the Validation of Restrictive Markings on
Techni cal Data clause of this contract. Notwithstandi ng any provision of
this contract concerning inspection and acceptance, the Government may
ignore or, at the Contractor's expense, correct or strike a marking if, in
accordance with the procedures in the Validation of Restrictive Markings on
Techni cal Data clause of this contract, a restrictive marking is determ ned
to be unjustified

(2) Nonconform ng technical data markings.

A nonconform ng marking is a marking placed on technical data
delivered or otherw se furnished to the Governnent under this contract that
is not in the format authorized by this contract. Correction of
nonconform ng markings is not subject to the Validation of Restrictive



Mar ki ngs on Technical Data clause of this contract. |f the Contracting

O ficer notifies the Contractor of a nonconform ng marking and the
Contractor fails to renpve or correct such marking within sixty (60) days,
the Government mmy ignore or, at the Contractor's expense, renmpve or correct
any nonconformn ng marking

() Relation to patents.

Not hi ng contained in this clause shall inply a license to the Governnent
under any patent or be construed as affecting the scope of any license or
other with otherwi se granted to the Government under any patent.

(j) VLimtation on charges for rights in technical data

(1) The Contractor shall not charge to this contract any cost,
including, but not Iinmted to, license fees, royalties, or simlar charges,
for rights in technical data to be delivered under this contract when--

(1) The Governnment has acquired, by any neans, the sanme or
greater rights in the data; or

(ii) The data are available to the public without restrictions.
(2) The limtation in paragraph (j)(1) of this clause--

(1) Includes costs charged by a subcontractor or supplier, at
any tier, or costs incurred by the Contractor to acquire rights in
subcontractor or supplier technical data, if the subcontractor or supplier
has been paid for such rights under any other Governnment contract or under a
i cense conveying the rights to the Government; and

(ii) Does not include the reasonable costs of reproducing,
handling, or mailing the docunents or other nedia in which the technica
data wi |l be delivered

(k) Applicability to subcontractors or suppliers.

(1) The Contractor shall ensure that the rights afforded its
subcontractors and suppliers under 10 U.S.C. 2320, 10 U. S.C 2321, and the
identification, assertion, and delivery processes of paragraph (e) of this
cl ause are recogni zed and protected

(2) \Wenever any technical data for noncommercial itens is to be
obtai ned from a subcontractor or supplier for delivery to the Governnent
under this contract, the Contractor shall use this same clause in the
subcontract or other contractual instrunent, and require its subcontractors
or suppliers to do so, without alteration, except to identify the parties.
No ot her clause shall be used to enlarge or dimnish the Governnent's, the
Contractor's, or a higher-tier subcontractor's or supplier's rights in a
subcontractor's or supplier's technical data.

(3) Technical data required to be delivered by a subcontractor or
supplier shall nornmally be delivered to the next higher-tier contractor,
subcontractor, or supplier. However, when there is a requirenment in the
prime contract for data which may be submitted with other than unlimted
rights by a subcontractor or supplier, then said subcontractor or supplier
may fulfill its requirenent by submitting such data directly to the



Government, rather than through a higher-tier contractor, subcontractor, or
supplier

(4) The Contractor and higher-tier subcontractors or suppliers
shall not use their power to award contracts as econom c | everage to obtain
rights in technical data fromtheir subcontractors or suppliers.

(5) In no event shall the Contractor use its obligation to
recogni ze and protect subcontractor or supplier rights in technical data as
an excuse for failing to satisfy its contractual obligation to the
Gover nnment .

1.54 LI M TATI ONS ON THE USE OR DI SCLOSURE OF GOVERNMENT- FURNI SHED
| NFORVATI ON MARKED W TH RESTRI CTI VE LEGEND DFARS 252.227-7025 (JUN 1995)
2 January 1996

(a)(1) For contracts requiring the delivery of technical data, the
ternms, "linmted rights" and "Governnent purpose rights" are defined in the
Ri ghts in Techni cal Data--Nonconmmrercial Items clause of this contract.

(2) For contracts that do not require the delivery of technical data,
the ternms "government purpose rights" and "restricted rights" are defined in
the Rights in Noncomercial Conputer Software and Noncommercial Conputer
Sof t ware Documentation clause of this contract.

(3) For Small Business Innovative Research program contracts, the
terms "limted rights" and "restricted rights" are defined in the Rights in
Noncomrer ci al Techni cal Data and Conputer Software--Snmall Business
I nnovative Research (SBIR) Program clause of this contract.

(b) Technical data or conputer software provided to the Contractor as
Governnent furnished information (GFlI) under this contract may be subject to
restrictions on use, nodification, reproduction, rel ease, perfornmance,

di spl ay, or further disclosure.

(1) GFl narked with limted or restricted rights | egends.

The Contractor shall use, nodify, reproduce, perform or display
technical data received fromthe Government with limted rights |egends or
conputer software received with restricted rights |egends only in the
performance of this contract. The Contractor shall not, w thout the express
written perm ssion of the party whose nane appears in the | egend, rel ease or
di scl ose such data or software to any person.

(2) GFl marked with governnment purpose rights | egends.

The Contractor shall use technical data or conputer software
received fromthe Government with government purpose rights |egends for
gover nment purposes only. The Contractor shall not, w thout the express
written perm ssion of the party whose nane appears in the restrictive
| egend, use, nodify, reproduce, release, perform or display such data or
software for any commercial purpose or disclose such data or software to a
person other than its subcontractors, suppliers, or prospective
subcontractors or suppliers, who require the data or software to submt
offers for, or perform contracts under this contract. Prior to disclosing
the data or software, the Contractor shall require the persons to whom



di sclosure will be made to conplete and sign the non-disclosure agreenent at
227.7103-7 of the Defense Federal Acquisition Regulation Suppl ement (DFARS).

(3) GFlI marked with specially negotiated |icense rights | egends.

The Contractor shall use, nodify, reproduce, release, perform or

di splay technical data or conputer software received fromthe Governnent
with specially negotiated license | egends only as permitted in the |icense
Such data or software may not be rel ease or disclosed to other persons
unl ess permitted by the license and, prior to release or disclosure, the
i ntended reci pi ent has conpleted the non-di scl osure agreenent at DFARS
227.7103-7. The Contractor shall nodify paragraph (1)(c) of the non-
di scl osure agreenent to reflect the recipient's obligations regardi ng use,
nodi fication, reproduction, rel ease, performance, display, and disclosure of
the data of software.

(c) Indemification and creation of third party beneficiary rights.

The Contractor agrees--

(1) To indemify and hold harm ess the CGovernnent, its agents, and
enpl oyees fromevery claimor liability, including attorneys fees, court
costs, and expenses, arising out of, or in any way related to, the nisuse or
unaut hori zed nodi fication, reproduction, rel ease, performance, display, or
di scl osure of technical data or conputer software received fromthe
Governnent with restrictive | egends by the Contractor or any person to whom
the Contractor has rel eased or disclosed such data or software; and

(2) That the party whose nane appears on the restrictive legend, in
addition to any other rights it may have, is a third party beneficiary who
has the right of direct action against the Contractor, or any person to whom
the Contractor has rel eased or disclosed such data or software, for the
unaut hori zed duplication, release, or disclosure of technical data or
conputer software subject to restrictive |egends.

1.55 NOT USED
1.56 NOT USED

1.57 PARTNERI NG
August 1996

In order to nost effectively acconplish this contract, the Governnent
proposes to forma partnership with the Contractor to devel op a cohesive
building team It is anticipated that this partnership would involve the
Corps of Engineers, the 99th RSC, the Contractor, prinmary subcontractors and
the designers. This partnership would strive to devel op a cooperative
managenent team drawi ng on the strengths of each team menmber in an effort to
achieve a quality project within budget and on schedule. This partnership
woul d be bilateral in nmenbership and participation will be totally
voluntary. All costs, excluding | abor and travel expenses, shall be shared
equal | y between the Governnent and the Contractor. The Contractor and
Governnment shall be responsible for their own |abor and travel costs.

1.58 ACTI VI TY ENVI RONMVENTAL ANALYSI S
1 February 1995



Before starting any major phase of the work, an Activity Environnmenta

Anal ysis shall be devel oped by the contractor and reviewed with the
Governnment Representative. A major phase of the work is defined as an
operation involving a type of work not previously experienced which presents
possi bl e sources of adverse environnental effects. This analysis wll

eval uate potential environnental consequences of the activity and the
techni ques which will be utilized to acconplish the work in an acceptable
manner. This analysis includes: (1) the phase or activity of work; (2)
the potential environnental consequences of the activity; (3) precautionary
actions to prevent adverse environmental inpacts; (4) actions in the event
of an environnmental incident; and (5) the appropriate reference to Federal
State, or Local standards, regulations, or |aws.

1.59 CONSTRUCTI ON AND DEMOLI TI ON ( C&D) WASTE MANAGEMENT PLAN
16 July 1999

a. The Contractor is required to submit for governnent approval a
detail ed C&D Waste Managenent Plan within 30 days after contract award and
prior to initiating any site clearance or C&D work

b. Specific elements to be addressed in the plan are as foll ows:
Desi gnated individuals on the contractor's staff who are responsible for C&D
waste prevention and nanagenent.

(1) Actions that will be taken to reduce solid waste generation
(including use of nore efficient facility design and construction processes,
reduced packagi ng and packing materials, supplier take-back progranms, etc.).
Description of the specific approaches to be used in recycling/reuse of the
various materials generated, including, as appropriate, the specification of
areas and equi pment to be used for processing, sorting, and tenporary
storage of C&D wast es.

(2) Characterization of the waste to be generated during the C&
project, to include types and quantities of waste materials. The
characterization should address site waste materials, building materials,
packagi ng, packing, wastes generated by construction equi pnent, wastes
generated by site offices, and wastes generated by the workforce on-site.

(3) Landfill and/or incinerator nanme, tipping fee anounts,
proj ected cost of disposing of all trash and waste materials in the
landfill/incinerator, as if there would be no salvage or recycling on the
proj ect.

(4) Ildentification of |ocal and regional reuse programns, including
non-profit organi zations such as schools, |ocal housing agencies, and public
arts prograns that accept used materials (e.g., Habitat For Humanity,
nati onal naterials exchange networks).

(5 A list of specific waste materials that will be sal vaged for
resal e, salvaged and reused, and recycled; the recycling facilities that
will be utilized; and copies of their pernmits and/or registrations.

(6) Identification of materials that cannot be recycl ed/reused
with a witten justification. Al disposed materials including anticipated
hazar dous wastes nust include names of haulers and disposal sites, and
copies of their permts and/or registrations.



(7) Anticipated net cost savings determ ned by subtracting
contractor program managenment costs and the cost of sal vage
(deconstruction), separating, and recycling fromthe foll ow ng

(1) revenue fromthe sale of sal vaged products and material s;

(2)revenue fromthe sale of recycled products and materi al s;

(3)revenue fromthe return of materials; and

(4)incineration and/or landfill tipping fees saved due to diversion of
mat eri al s.

(8) The plan nmust cover the following materials if the material is
applicable to the specific project.

Asphal t Gypsum

Concrete Pl astic

Soi | Pol ystyrene

Met al Porcel ai n

Wood Corrugat ed cardboard
Brick Car pet

c. Firns and facilities used by the contractor for recycling, reuse,
and di sposal shall be appropriately permtted for the contractor's intended
use, to the extent required by federal, state, and |ocal regulations. The
contractor shall maintain records of disposition of the materials, including
all copies of manifests, origin, and disposal forns, and bills of |ading
Al facility, landfill, and hauler permts showi ng USEPA and state
regi stration nunbers shall be maintained and shall be available to the
contracting officer when requested

d. The Contracting O ficer shall review the C& waste managenent pl an
in coordination with the environnental office within 7 cal endar days of
submttal. Where the contracting officer determ nes that the contractor has
diligently explored all feasible nethods to reduce C& waste, the plan shal
be approved, or approved with coment. Were it is determ ned that the
contractor has not diligently explored all feasible nmethods, the contracting
of ficer shall request a resubmittal

e. All revenues generated by reusing, returning, salvaging, or
recycling materials, as well as costs avoided by reduced tipping and
i nci neration fees as conpared to conventional disposal shall accrue to the
contractor's benefit and be reported to the Contracting O ficer. \Were an
on-site Arnmy C&D landfill is the only avail able disposal facility, the
Contractor will be changed the prevailing commercial rate

1.60 DAMAGE TO WORK (ORL)
15 June 1990

The responsibility for damage to any part of the permanent work shall be as
set forth in CONTRACT CLAUSE: PERM TS AND RESPONSI Bl LI TIES. However, if in
the judgnent of the Contracting Officer, any part of the pernanent work
performed by the Contractor is damaged by flood or earthquake, which danage
is not due to the failure of the Contractor to take reasonabl e precautions
or to exercise sound engi neering and construction practices in the conduct
of the work, the Contractor will rmake the repairs as ordered by the
Contracting Oficer and full conpensation for such repairs will be nade at
the applicable contract unit or lunmp sumprices as fixed and established in
the contract. If, in the opinion of the Contracting Oficer, there are no



contract unit or lunp sumprices applicable to any part of such work, an
equi tabl e adj ustment pursuant to CONTRACT CLAUSE: CHANGES, will be made as
full conpensation for the repairs of that part of the permanent work for
whi ch there are no applicable contract unit or lunp sum prices. Except as
herein provided, danage to all work (including tenporary construction),
utilities, materials, equipnent and plant shall be repaired to the
satisfaction of the Contracting Officer at the Contractor's expense,
regardl ess of the cause of such danmage.
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.82 POLLUTI ON PREVENTI ON PLAN 27 AUGUST 2001 (VERSION I1)

In accordance with the National Pollutant Di scharge Elim nation System
(NPDES) Pernit, a Pollution Prevention Plan has been devel oped as part of

this project. This plan has been devel oped to neet the erosion and sedi nent
control requirenents for the State of Pennsylvania. The Contractor will



i mpl ement the Pollution Prevention Plan (PPP) that was prepared by the U. S
Arny Corps of Engineers as shown on the plans, and as directed in these
specifications. This (PPP) which will be provided to the contractor as part
of these docunents nust be inplenented in accordance with the NPDES permt.
A Notice of Intent (NO) has been prepared by the U S. Arny Corps of

Engi neers and subnmitted to the State of Pennsylvania. Commencenent of any
construction activity (ground disturbing activity) by the contractor shall
not begin until 48-hours after the NO |etter has been postnmarked. The
Contractor shall maintain a copy of the State conpliance |etter, NPDES
Permit and PPP at the construction site. Any changes nmade to the PPP nust
be docunented and approved by the Contracting O ficer.

PART 2 PRODUCTS NOT USED

PART 3 EXECUTI ON NOT USED

End Of Docunent --



SECTI ON 01451
CONTRACTOR QUALI TY CONTROL

6/ 02

AMENDMENT 1

PART 1 GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

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

ASTM D 3740 (2001) M ni num Requi renments for Agencies
Engaged in the Testing and/or |nspection of
Soi |l and Rock as Used in Engineering Design
and Construction

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

1.2 PAYNMENT
Separate paynment will not be made for providing and maintaining an effective
Quality Control program and all costs associated therewith shall be
included in the applicable unit prices or lunp-sumprices contained in the
Bi ddi ng Schedul e.
1.3 SUBM TTALS
SD- 01 Preconstruction Submttals
Quality Control Plan ; G RE
PART 2 PRODUCTS ( NOT APPLI CABLE)
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
shall consist of plans, procedures, and organi zati on necessary to produce an
end product which conplies with the contract requirenments. The system shal
cover all construction operations, both onsite and offsite, and shall be
keyed to the proposed constructi on sequence. The site project



superintendent will be held responsible for the quality of work on the job
and is subject to renoval by the Contracting O ficer for non-compliance with
the quality requirenents specified in the contract. The site project
superintendent in this context shall be the highest |evel manager
responsi ble for the overall construction activities at the site, including
qual ity and production. The site project superintendent shall nmaintain a
physi cal presence at the site at all tinmes, except as otherw se acceptable
to the Contracting O ficer, and shall be responsible for all construction
and construction related activities at the site.

.2 QUALI TY CONTROL PLAN

The Contractor shall furnish for review by the Governnment, not later than 30
days after receipt of notice to proceed, the Contractor Quality Contro

(CQC) Plan proposed to inplenent the requirements of the Contract Cl ause
titled "I nspection of Construction." The plan shall identify personnel
procedures, control, instructions, tests, records, and forns to be used

The Government will consider an interimplan for the first 30 days of
operation. Construction will be permtted to begin only after acceptance of
the CQC Plan or acceptance of an interim plan applicable to the particular
feature of work to be started. Work outside of the features of work
included in an accepted interimplan will not be permitted to begin unti
acceptance of a CQC Plan or another interimplan containing the additiona
features of work to be started

. 2.1 Content of the CQC Pl an

The CQC Pl an shall include, as a mninum the followi ng to cover al
construction operations, both onsite and offsite, including work by
subcontractors, fabricators, suppliers, and purchasing agents:

a. A description of the quality control organization, including a
chart showing lines of authority and acknow edgnent that the CQC
staff shall inplement the three phase control system for al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent.

b. The name, qualifications (in resume format), duties,
responsi bilities, and authorities of each person assigned a CQC
function.

c. A copy of the letter to the CQC System Manager signed by an

aut horized official of the firmwhich describes the

responsi bilities 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.

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



e. Control, verification, and acceptance testing procedures for
each specific test to include the test nane, specification

par agraph requiring test, feature of work to be tested, test
frequency, and person responsible for each test. (Laboratory
facilities will be approved by the Contracting O ficer.)

f. Procedures for tracking preparatory, initial, and follow up
control phases and control, verification, and acceptance tests
i ncl udi ng docunent ati on.

g. Procedures for tracking construction deficiencies from
identification through acceptable corrective action. These
procedures shall establish verification that identified
defici enci es have been corrected.

h. Reporting procedures, including proposed reporting fornmats.

i. Alist of the definable features of work. A definable feature
of work is a task which is separate and distinct from other tasks,
has separate control requirenments, and may be identified by
different trades or disciplines, or it my be work by the sane
trade in a different environment. Although each section of the
specifications may generally be considered as a definable feature
of work, there are frequently nore than one definable features
under a particular section. This list will be agreed upon during
the coordi nati on neeting.

3.2.2 Acceptance of Pl an

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 nmake changes in his CQC Plan and
operations including renoval of personnel, as necessary, to obtain the
qual ity specified

3.2.3 Noti fication of Changes

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

3.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the Covernnent of the CQC Plan, the Contractor shal
nmeet with the Contracting Officer or Authorized Representative and di scuss
the Contractor's quality control system The CQC Plan shall be subnmitted
for review a mninmum of 30 cal endar days prior to the Coordination Meeting
During the neeting, a nutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, contro
activities, testing, adnministration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Government's Quality Assurance. M nutes of the neeting
shal | be prepared by the Government and signed by both the Contractor and
the Contracting Officer. The mnutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
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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.

.3.1 Subcontractor CQC Orientation

Before a Subcontractor begins work on the jobsite, the CQC Manager will
train the Subcontractor by showing the video tape entitled "CQC - A Bridge
(or Pathway) to Success" and answering any questions pertaining to quality
control operations. This requirenent is waived only if a Subcontractor
attended the initial coordination neeting described above. A copy of this
vi deo can be borrowed fromthe Contracting Oficer. A record of the
orientation shall be docunented in the QC Report.

.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

suf ficient nunmber of additional qualified personnel to ensure safety and
contract conpliance. The Safety and Heal th Manager shall receive direction
and authority fromthe CQC System Manager and shall serve as a nenber of the
CQC staff. Personnel identified in the technical provisions as requiring
specialized skills to assure the required work is being perforned properly
will also be included as part of the CQC organization. The Contractor's CQC
staff shall maintain 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 Oficer. The Contractor shall provide
adequate office space, filing systenms and other resources as necessary to
mai ntain an effective and fully functional CQC organi zation. Conplete
records of all letters, material submittals, show drawi ng subnittals,
schedul es and all other project docunentation shall be pronptly furnished to
the CQC organi zation by the Contractor. The CQC organi zation shall be
responsi ble to nmaintain these docunents and records at the site at al

times, except as otherw se acceptable to the Contracting O ficer.

.4.2 CQC System Manager

The Contractor shall identify as CQC System Manager an individual within the
onsite work organi zati on who shall be responsible for overall managenent of
CQC and have the authority to act in all CQC matters for the Contractor

The CQC System Manager shall be a graduate engi neer, graduate architect, or
a graduate of construction nmanagenent, with a mininmum of 7 years
construction experience on construction simlar to this contract or a
construction person with a mninmum of 10 years in related work. This CQC
Syst em Manager shall be on the site at all tinmes during construction and
shal | be enployed by the prime Contractor. The CQC System Manager shall be
assi gned as System Manager and shall have no other duties. An alternate for
the CQC System Manager shall be identified in the plan to serve in the event
of the System Manager's absence. The requirenents for the alternate shal

be the sane as for the designated CQC System Manager

. 4.3 CQC Personne

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organization specialized



a.

3.

personnel to assist the CQC System Manager for the follow ng areas: civil,
mat eri al s technician. These individuals may be enpl oyees of the prinme or
subcontractor; be responsible to the CQC System Manager; be physically
present at the construction site during work on their areas of

responsi bility; have the necessary education and/or experience in accordance
with the experience matrix |isted herein. These individuals may perform

ot her duties but nmust be allowed sufficient tine to performtheir assigned
quality control duties as described in the Quality Control Plan

-0.33

Civil Graduate Civil Engineer with
2 years experience in the
type of work being perfornmed
on this project or technician
with 5 yrs rel ated experience

Concrete, Pavenents and Soils Material s Technician with
2 yrs experience for the
appropriate area

4.4 Addi ti onal Requirenment

In addition to the above experience and/or education requirenents the CQC
Syst em Manager shall have conpl eted and passedthe course entitled
"Construction Quality Managenent For Contractors”. This course is
periodically offered by the Associated Buil ders and Constructors, Inc., or
Associ ated General Contractor, Inc.

.4.5 Organi zati onal Changes

The Contractor shall nmaintain the CQC staff at full strength at all tines.
When it is necessary to nake changes to the CQC staff, the Contractor shal
revise the CQC Plan to reflect the changes and subnit the changes to the
Contracting O ficer 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 submittals and deliverables are in conpliance with the contract

requi renents.

.6 CONTROL

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

.6.1 Preparatory Phase

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



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 made avail able by the
Contractor at the preparatory inspection. These copies shall be
mai ntained in the field and avail able for use by Governnent
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 equipnment have been
tested, submitted, and approved.

d. Review of provisions that have been nmade to provide required
control inspection and testing.

e. Exami nation of the work area to assure that all required
prelimnary work 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 drawi ngs or submtted data, and are properly stored

g. A review of the appropriate activity hazard analysis to assure
safety requirenments are net.

h. Discussion of procedures for controlling quality of the work
including repetitive deficiencies. Document construction
tol erances 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 Oficer

-0.33>j. Resolve all differences.

k. Discussion of the initial control phase.

. The Governnent shall be notified at I east 24 hours in advance
of beginning the preparatory control phase. This phase shal

i nclude a neeting conducted by the CQC System Manager and attended
by the superintendent, other CQC personnel (as applicable), and the
foreman responsible for the definable feature. The results of the
preparatory phase actions shall be docunmented by separate m nutes
prepared by the CQC System Manager and attached to the daily CQC
report. The Contractor shall instruct applicable workers as to the
acceptable I evel of workmanship required in order to neet contract
speci fications.

3.6.2 Initial Phase

Thi s phase shall be acconplished at the beginning 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 requirements. Review minutes of the preparatory mneeting.



3.

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

c. Establish |level of workmanship and verify that it meets m ni num
accept abl e wor kmanshi p standards. Conpare with required sanple
panel s as appropriate.

d. Resol ve all differences.

e. Check safety to include conpliance with and upgrading of the
safety plan and activity hazard analysis. Review the activity
analysis with each worker.

f. The Governnent 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

i ndi cated for future reference and conparison with follow up
phases.

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

6.3 Fol | ow-up Phase

Daily checks shall be performed to assure control activities, including
control testing, are providing continued conpliance with contract

requi renments, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll ow-up checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor conceal non-
conform ng work

.6.4 Addi tional 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 problens
devel op.

.7 TESTS

.7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control neasures are adequate to provide a product which conforns to
contract requirenents. Upon request, the Contractor shall furnish to the
Governnment duplicate sanples of test specinens for possible testing by the
Governnment. Testing includes operation and/or acceptance tests when

speci fied. The Contractor shall procure the services of a Corps of

Engi neers validated testing | aboratory or establish an approved testing

| aboratory at the project site. The Contractor shall performthe foll ow ng
activities and record and provide the follow ng data:



a. Verify that testing procedures conply with contract
requi renents.

b. Verify that facilities and testing equi pnent are avail able and
conply with testing standards.

c. Check test instrunment calibration data against certified
st andards.

d. Verify that recording fornms and test identification contro
nunmber system including all of the test docunentation
requi renents, have been prepared.

e. Results of all tests taken, both passing and failing tests,
shall be recorded on the CQC report for the date taken.

Speci fication paragraph reference, |ocation where tests were taken,
and the sequential control number identifying the test shall be
given. |f approved by the Contracting O ficer, actual test reports
may be submitted later with a reference to the test nunmber and date
taken. An information copy of tests performed by an offsite or
comercial test facility shall be provided directly to the
Contracting Officer. Failure to submt tinely test reports as
stated may result in nonpaynent for related work perfornmed and

di sapproval of the test facility for this contract.

3.7.2 Testing Laboratories
3.7.2.1 Capability Check

The Government reserves the right to check | aboratory equipnent in the
proposed | aboratory for conpliance with the standards set forth in the
contract specifications and to check the | aboratory technician's testing
procedures and techniques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740 and
ASTM E 329.

3.7.2.2 Capability Recheck

If the selected |aboratory fails the capability check, the Contractor wll
be assessed a charge of $1,375.00 to reinburse the Governnment for each
succeedi ng recheck of the | aboratory or the checking of a subsequently

sel ected | aboratory. Such costs will be deducted fromthe contract anount
due the Contractor.

3.7.3 Onsite Laboratory
The Governnent reserves the right to utilize the Contractor's contro
testing | aboratory and equi pnment to nake assurance tests, and to check the

Contractor's testing procedures, techniques, and test results at no
addi ti onal cost to the Government.

3.7.4 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 Governnent shall be delivered to the Corps of
Engi neers Division Laboratory, f.o.b., at the follow ng address:

For delivery by mail:

Conmander and Director

U.S. Arny Engi neer Waterways Experinent Station
ATTN.  CEWES- GS

3909 Halls Ferry Road

Vi cksburg, M5 39180-6199

Coordi nation for each specific test, exact delivery location, and dates will
be made through the Area O fice

3.8 COVPLETI ON | NSPECTI ON
3.8.1 Punch- Qut | nspection

Near the end of the work, or any increnent of the work established by a tine
stated in the Special C ause, "Commencenent, Prosecution, and Conpletion of
Wor k", or by the specifications, the CQC Manager shall conduct an inspection
of the work. A punch list of items which do not conformto the approved
drawi ngs and specifications shall be prepared and included in the CQC
docunent ation, as required by paragraph DOCUMENTATI ON. The |ist of
deficiencies shall include the estimted date by which the deficiencies wll
be corrected. The CQC System Manager or staff shall make a second

i nspection to ascertain that all deficiencies have been corrected. Once
this is acconplished, the Contractor shall notify the Governnent that the
facility is ready for the Governnment Pre-Final inspection.

3.8.2 Pre-Final Inspection

The Governnent will performthe pre-final inspection to verify that the
facility is conplete and ready to be occupied. A Governnent Pre-Final Punch
List may be developed as a result of this inspection. The Contractor's CQC
System Manager shall ensure that all itens on this |ist have been corrected
before notifying the Governnment, so that a Final inspection with the
custonmer can be scheduled. Any itens noted on the Pre-Final inspection
shal |l be corrected in a tinely manner. These inspections and any deficiency
corrections required by this paragraph shall be acconplished within the tine
slated for conpletion of the entire work or any particular increnent of the
work if the project is divided into increments by separate conpl eti on dates.

3.8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control Inspection personnel, plus the
superintendent or other primary managenment person, and the Contracting

O ficer's Representative shall be in attendance at the final acceptance

i nspection. Additional Governnent personnel including, but not linmted to,
those from Base/ Post Civil Facility Engi neer user groups, and mmj or comuands
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-Fina

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 being unacceptable, along with all renaining work perforned
under the contract, will be conplete and acceptable by the date schedul ed



for the final acceptance inspection. Failure of the Contractor to have al
contract work acceptably conplete for this inspection will be cause for the
Contracting Oficer to bill the Contractor for the Governnent's additiona

i nspection cost in accordance with the contract clause titled "Inspection 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
shal | be on an acceptable formthat includes, as a m ninum the follow ng
i nformati on:

a. Contractor/subcontractor and their area of responsibility.

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

c. Work performed each day, giving |ocation, description, and by
whom  When Network Analysis (NAS) is used, identify each phase of
wor k performed each day by NAS activity nunber.

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

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

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

g. Ofsite surveillance activities, including actions taken.

h. Job safety evaluations stating what was checked, results, and
instructions or corrective actions.

i. Instructions given/received and conflicts in plans and/or
speci fications.

j. Contractor's verification statenent.

k. These records shall indicate a description of trades working on
t he 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 prent and materials incorporated in the work and
wor kmanship comply with the contract. The original and one copy 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 subnmitted for days on which no work is
performed. As a mininmum one report shall be prepared and
subnmitted for every 7 days of no work and on the | ast day of a no
work period. All calendar days shall be accounted for throughout
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the life of the contract. The first report follow ng 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 control personnel

I. Deficiency Tracking System The Contractor shall maintain a
cunul ative list of deficiencies identified for the duration of the
project. Deficiencies to be listed include those fail ures,
Governnment oral observations and Notifications of Nonconpliance.
The |list shall be nmintained at the project site. Copies of
updated listings shall be submtted to the Governnent at | east
every 30 days.

10 SAVPLE FORMS GENERATED BY RMS SOFTWARE

Sanple fornms enclosed at the end of this section

.11 NOTI FI CATI ON OF NONCOWVPLI ANCE

The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i medi ate corrective action after recei pt of such notice. Such notice, when
delivered to the Contractor at the work site, shall be deened sufficient for
the purpose of notification. |If the Contractor fails or refuses to conply
pronmptly, the Contracting Oficer 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 time or for excess costs or damages by the Contractor

-- End O Section --
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SECTI ON 01500
TEMPORARY CONSTRUCTI ON FACI LI TI ES
02/ 97

AMENDMENT 1

1 GENERAL REQUI REMENTS
1.1 Site Pl an

The Contractor shall prepare a site plan indicating the proposed |ocation
and di nensions of any area to be fenced and used by the Contractor, the
nunber of trailers to be used, avenues of ingress/egress to the fenced area
and details of the fence installation. Any areas which may have to be
graveled to prevent the tracking of nmud shall also be identified. The
Contractor shall also indicate if the use of a supplenental or other staging
area is desired

. 1.2 Identification of Enployees

The Contractor shall be responsible for furnishing to each enpl oyee, and for
requiring each enpl oyee engaged on the work to display, identification as
approved and directed by the Contracting Officer. Prescribed identification
shal | imedi ately be delivered to the Contracting Officer for cancellation
upon rel ease of any enpl oyee. When required, the Contractor shall obtain
and provide fingerprints of persons enployed on the project. Contractor and
subcontractor personnel shall wear identifying markings on hard hats clearly
i dentifying the conpany for whom the enpl oyee works.

.1.3 Enmpl oyee Par ki ng

Contractor enployees shall park privately owned vehicles in an area
designated by the Contracting Officer. This area will be within reasonable
wal ki ng di stance of the construction site. Contractor enployee parKking
shall not interfere with existing and established parking requirenents of
the military installation

.2 AVAI LABI LI TY AND USE OF UTILITY SERVI CES

2.1 Payment for Utility Services

The Governnent will nake all reasonably required utilities available to the
Contractor from existing outlets and supplies, as specified in the contract.
Unl ess otherw se provided in the contract, the ampbunt of each utility
servi ce consuned shall be charged to or paid for by the Contractor at
prevailing rates charged to the Governnent or, where the utility is produced
by the Governnent, at reasonable rates deternined by the Contracting

O ficer. The Contractor shall carefully conserve any utilities furnished

wi t hout charge

2.2 Met ers and Tenporary Connections



The Contractor, at its expense and in a manner satisfactory to the
Contracting Officer, shall provide and naintain necessary tenporary
connections, distribution |ines, and neter bases (CGovernment will provide
neters) required to neasure the ampunt of each utility used for the purpose
of determ ning charges. The Contractor shall notify the Contracting

O ficer, in witing, 5 working days before final electrical connection is
desired so that a utilities contract can be established. The Governnent
will provide a neter and nake the final hot connection after inspection and
approval of the Contractor's tenporary wiring installation. The Contractor
shal I not make the final electrical connection

.2.3 Advance Deposit

An advance deposit for utilities consisting of an estinmated nonth's usage or
a mni mum of $50.00 will be required. The last nmonthly bills for the fisca
year will normally be offset by the deposit and adjustnents will be billed
or returned as appropriate. Services to be rendered for the next fisca
year, beginning 1 October, will require a new deposit. Notification of the
due date for this deposit will be mailed to the Contractor prior to the end
of the current fiscal year

. 2.4 Fi nal Meter Reading

Before conpl etion of the work and final acceptance of the work by the
Governnent, the Contractor shall notify the Contracting Officer, in witing,
5 working days before termnation is desired. The Governnent will take a
final neter reading, disconnect service, and renove the neters. The
Contractor shall then renove all the tenporary distribution lines, meter
bases, and associ ated paraphernalia. The Contractor shall pay al
outstanding utility bills before final acceptance of the work by the

Gover nnent .

.2.5 Sani tation

The Contractor shall provide and maintain within the construction area
mnimum field-type sanitary facilities approved by the Contracting Oficer.
Governnent toilet facilities will not be available to Contractor's

per sonnel

.2.6 Tel ephone

The Contractor shall make arrangenents and pay all costs for tel ephone
facilities desired

.3 BULLETI N BOARD, PRQIECT SI GN, AND PRQIECT SAFETY SI GN
.3.1 Bul l etin Board

| mredi atel y upon begi nning of work, the Contractor shall provide a
weat her proof gl ass-covered bulletin board not |ess than 915 by 1220 mmin
size for displaying the Equal Enploynent Opportunity poster, a copy of the
wage decision contained in the contract, Wage Rate |Infornmation poster, and
ot her information approved by the Contracting O ficer. The bulletin board
shall be located at the project site in a conspicuous place easily
accessible to all enpl oyees, as approved by the Contracting O ficer.
Legi bl e copies of the aforementi oned data shall be displayed until work is



conpl eted. Upon conpletion of work the bulletin board shall be renoved by
and remain the property of the Contractor

.3.2 Project and Safety Signs

The requirenents for the signs, their content, and | ocation shall be as
shown on the drawings. The signs shall be erected within 15 days after
recei pt of the notice to proceed. The data required by the safety sign
shall be corrected daily, with light colored netallic or non-netallic
nuneral s. Upon conpletion of the project, the signs shall be renoved from
the site.

.4 PROTECTI ON AND MAI NTENANCE OF TRAFFI C

During construction the Contractor shall provide access and tenporary

rel ocated roads as necessary to maintain traffic. The Contractor shal

mai ntain and protect traffic on all affected roads during the construction
period except as otherw se specifically directed by the Contracting O ficer.
Measures for the protection and diversion of traffic, including the
provi si on of watchnen and flagnen, erection of barricades, placing of lights
around and in front of equipnent and the work, and the erection and

mai nt enance of adequate warni ng, danger, and direction signs, shall be as
required by the State and | ocal authorities having jurisdiction. The
traveling public shall be protected from damage to person and property. The
Contractor's traffic on roads selected for hauling naterial to and fromthe
site shall interfere as little as possible with public traffic. The
Contractor shall investigate the adequacy of existing roads and the
allowable load Iinmt on these roads. The Contractor shall be responsible
for the repair of any damage to roads caused by construction operations.

4.1 NOT USED
.4.2 Barri cades

The Contractor shall erect and nmaintain tenporary barricades to linmt public
access to hazardous areas. Such barricades shall be required whenever safe
public access to paved areas such as roads, parking areas or sidewalks is
prevented by construction activities or as otherw se necessary to ensure the
safety of both pedestrian and vehicular traffic. Barricades shall be
securely placed, clearly visible with adequate illum nation to provide
sufficient visual warning of the hazard during both day and ni ght.

.5 CONTRACTOR' S TEMPORARY FACI LI TI ES
.5.1 Adm nistrative Field Ofices

The Contractor shall provide and maintain administrative field office
facilities within the construction area at the designated site. Governnent
of fice and warehouse facilities will not be available to the Contractor's
per sonnel

.5.2 St orage Area

The Contractor shall construct a tenporary 1.8 mhigh chain |ink fence
around trailers and materials. The fence shall include plastic strip
inserts, colored green, so that visibility through the fence is obstructed
Fence posts may be driven, in lieu of concrete bases, where soil conditions



permit. Trailers, materials, or equipnent shall not be placed or stored
outside the fenced area unless such trailers, materials, or equipnment are
assigned a separate and distinct storage area by the Contracting Oficer
away fromthe vicinity of the construction site but within the mlitary
boundaries. Trailers, equipnent, or materials shall not be open to public
view with the exception of those itens which are in support of ongoing work
on any given day. Materials shall not be stockpiled outside the fence in
preparation for the next day's work. Mbbile equipnent, such as tractors,
wheel ed lifting equi pnent, cranes, trucks, and |like equipnent, shall be
parked within the fenced area at the end of each work day.

.5.3 Suppl enmental Storage Area

Upon Contractor's request, the Contracting Oficer will designate another or
suppl enental area for the Contractor's use and storage of trailers,

equi pnent, and materials. This area may not be in close proximty of the
construction site but shall be within the military boundaries. Fencing of
mat erials or equiprment will not be required at this site; however, the
Contractor shall be responsible for cleanliness and orderliness of the area
used and for the security of any material or equipnment stored in this area
Utilities will not be provided to this area by the Governnent.

.5.4 Appear ance of Trailers

Trailers utilized by the Contractor for administrative or material storage
purposes shall present a clean and neat exterior appearance and shall be in
a state of good repair. Trailers which, in the opinion of the Contracting
O ficer, require exterior painting or maintenance will not be allowed on the
mlitary property.

.5.5 Mai nt enance of Storage Area

Fenci ng shall be kept in a state of good repair and proper alignnent.

Shoul d the Contractor elect to traverse, with construction equi pment or

ot her vehicles, grassed or unpaved areas which are not established roadways,
such areas shall be covered with a |ayer of gravel as necessary to prevent
rutting and the tracking of mud onto paved or established roadways; grave
gradation shall be at the Contractor's discretion. Gass |located within the
boundaries of the construction site shall be nowed for the duration of the
project. Gass and vegetation along fences, buildings, under trailers, and
in areas not accessible to nmowers shall be edged or trinmmed neatly.

.5.6 New Bui | di ng

In the event a new building is constructed for the tenporary project field
office, it shall be a mninum3.6 min width, 5 min Iength and have a

m ni mum of 2.1 m headroom It shall be equi pped with approved electrica
wiring, at |east one double convenience outlet and the required swi tches and
fuses to provide 110-120 volt power. It shall be provided with a work table
with stool, desk with chair, two additional chairs, and one |egal size file
cabi net that can be |ocked. The building shall be waterproof, shall be
supplied with heater, shall have a m ninum of two doors, electric lights, a
tel ephone, a battery operated snoke detector alarm a sufficient nunber of
adj ust abl e wi ndows for adequate |ight and ventilation, and a supply of
approved drinking water. Approved sanitary facilities shall be furnished
The wi ndows and doors shall be screened and the doors provided with dead
bolt type | ocking devices or a padl ock and heavy duty hasp bolted to the
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door. Door hinge pins shall be non-renpovable. The wi ndows shall be
arranged to open and to be securely fastened fromthe inside. @ ass panels
in wi ndows shall be protected by bars or heavy nmesh screens to prevent easy
access to the building through these panels. In warm weather, air

condi tioning capable of maintaining the office at 50 percent relative

hum dity and a roomtenperature 11 degrees C bel ow the outside tenperature
when the outside tenperature is 35 degrees C, shall be furnished. Any new
building erected for a tenporary field office shall be maintained by the
Contractor during the life of the contract and upon conpletion and
acceptance of the work shall beconme the property of the Contractor and shal
be renoved fromthe site. All charges for tel ephone service for the
tenporary field office shall be borne by the Contractor, including |ong

di stance charges up to a nmmxi nmum of $75.00 per nonth.

.5.7 Security Provisions

Adequat e outside security lighting shall be provided at the Contractor's
tenporary facilities. The Contractor shall be responsible for the security
of its own equipnent; in addition, the Contractor shall notify the
appropriate | aw enforcenment agency requesting periodic security checks of
the tenporary project field office

.6 GOVERNMENT FI ELD OFFI CE

.6.1 Resi dent Engi neer's Office

The Contractor shall provide the Governnent Resident Engi neer with an

of fice, approximately 19 square neters in floor area, |ocated where directed
and providing space heat, air conditioning, toilet facilities, desk,
conference table, drawing table, chairs, electric light and power. A mai
slot in the door or a | ockable mail box nounted on the surface of the door
shall be provided. At conpletion of the project, the office shall remain
the property of the Contractor and shall be renpved fromthe site.

Utilities shall be connected and di sconnected in accordance with | ocal codes
and to the satisfaction of the Contracting O ficer.

.6.2 Trailer-Type Mbile Ofice

The Contractor may, at its option, furnish and nmaintain a trailer-type
nobil e of fice acceptable to the Contracting O ficer and providing as a
mninmnumthe facilities specified above. The trailer shall be securely
anchored to the ground at all four corners to guard agai nst nmovenent during
hi gh wi nds.

.7 PLANT COMVUNI CATI ON

VWhenever the Contractor has the individual elenents of its plant so |ocated
that operation by normal voice between these elenments is not satisfactory,
the Contractor shall install a satisfactory means of communication, such as
tel ephone or other suitable devices. The devices shall be nmade avail abl e
for use by Governnent personnel

. 8 TEMPORARY PROJECT SAFETY FENCI NG

As soon as practicable, but not later than 15 days after the date
established for comrencenent of work, the Contractor shall furnish and erect
tenporary project safety fencing at the work site. The safety fencing shal



be a high visibility orange col ored, high density polyethylene grid or
approved equal, a m ninmumof 1.1 m high, supported and tightly secured to
steel posts |located on maxi mum 3 m centers, constructed at the approved

| ocation. The safety fencing shall be nmaintained by the Contractor during
the life of the contract and, upon conpletion and acceptance of the work,
shall becone the property of the Contractor and shall be renpved fromthe
work site.

.9 CLEANUP

Construction debris, waste materials, packaging material and the |like shal
be renmoved fromthe work site daily. Any dirt or nud which is tracked onto
paved or surfaced roadways shall be cleaned away. Materials resulting from
denplition activities which are sal vageabl e shall be stored within the
fenced area descri bed above or at the supplenental storage area. Stored
material not in trailers, whether new or salvaged, shall be neatly stacked
when st ored

.10 RESTORATI ON OF STORAGE AREA

Upon conpl etion of the project and after renoval of trailers, materials, and
equi pment fromwithin the fenced area, the fence shall be renoved and will
become the property of the Contractor. Areas used by the Contractor for the
storage of equi pnent or material, or other use, shall be restored to the
original or better condition. Gavel used to traverse grassed areas shal

be removed and the area restored to its original condition, including top
soil and seedi ng as necessary.

-- End OF Section --



SECTI ON 01780
CLOSEQUT SUBM TTALS
05/ 02

AMENDMENT 1

PART 1 GENERAL
1.1 SUBM TTALS

Governnent approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation 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- 02 Shop Draw ngs
As-Built Drawings ; G RE

Drawi ngs showing final as-built conditions of the project. The
final CADD as-built draw ngs shall consist of one set of electronic
CADD drawing files in the specified format, 2 sets of blue-Iline
prints, and one set of the approved working as-built draw ngs.

SD- 03 Product Data
As-Built Record of Equi pnment and Materials ;

Two copies of the record listing the as-built materials and
equi prent incorporated into the construction of the project.

Warranty Managenent Pl an ;

One set of the warranty managenment plan containing information
relevant to the warranty of materials and equi pment incorporated
into the construction project, including the starting date of
warranty of construction. The Contractor shall furnish with each
warranty the nane, address, and tel ephone nunber of each of the
guarantor's representatives nearest to the project |ocation.

Warranty Tags ;

Two record copies of the warranty tags show ng the | ayout and
desi gn.

1.2 PRQJIECT RECORD DOCUMENTS
1.2.1 As-Built Draw ngs

Thi s paragraph covers as-built draw ngs conplete, as a requirement of the
contract. The terns "draw ngs," "contract draw ngs," "drawing files,"



"wor ki ng as-built draw ngs" and "final as-built draw ngs" refer to contract
drawi ngs which are revised to be used for final as-built draw ngs.

.2.1.1 Gover nment Furni shed Materials

One set of electronic CADD files in the specified software and format
revised to reflect all bid amendnents will be provided by the Governnent at
the preconstruction conference for projects requiring CADD file as-built

dr awi ngs.

.2.1.2 Wor ki ng As-Built and Final As-Built Draw ngs

The Contractor shall revise 2 sets of paper drawings by red-line process to
show the as-built conditions during the prosecution of the project. These
wor ki ng as-built marked drawi ngs shall be kept current on a weekly basis and
at | east one set shall be available on the jobsite at all tinmes. Changes
fromthe contract plans which are made in the work or additional information
whi ch nmight be uncovered in the course of construction shall be accurately
and neatly recorded as they occur by neans of details and notes. Final as-
built drawi ngs shall be prepared after the conpletion of each definable
feature of work as listed in the Contractor Quality Control Plan
(Foundations, Utilities, Structural Steel, etc., as appropriate for the
project). The working as-built marked prints and final as-built draw ngs
will be jointly reviewed for accuracy and conpl eteness by the Contracting
Officer and the Contractor prior to subm ssion of each nonthly pay estimate.
If the Contractor fails to nmaintain the working and final as-built draw ngs
as specified herein, the Contracting Officer will deduct fromthe nonthly
progress paynment an ampunt representing the estimated cost of maintaining
the as-built drawings. This nonthly deduction will continue until an
agreement can be reached between the Contracting Oficer and the Contractor
regardi ng the accuracy and conpl et eness of updated drawi ngs. The working
and final as-built drawi ngs shall show, but shall not be linted to, the
follow ng information:

a. The actual |ocation, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these |ines and appurtenances may be
deternmined in the event the surface openings or indicators becone covered
over or obscured, the as-built draw ngs shall show, by offset dinensions to
two permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes and sinilar appurtenances shal
be |l ocated by dinensioning along the utility run froma reference point.
The average depth bel ow the surface of each run shall also be recorded

b. The |l ocation and di nensi ons of any changes within the building
structure

c. Correct grade, elevations, cross section, or alignnment of roads,
earthwork, structures or utilities if any changes were nade from contract
pl ans.

d. Changes in details of design or additional information obtained
from working drawi ngs specified to be prepared and/or furnished by the
Contractor; including but not Iinmted to fabrication, erection, installation
pl ans and placing details, pipe sizes, insulation material, dinmensions of
equi pnrent foundations, etc.



e. The topography, invert elevations and grades of drainage installed
or affected as part of the project construction.

f. Changes or nodifications which result fromthe final inspection

g. Wiere contract drawi ngs or specifications present options, only the
option selected for construction shall be shown on the final as-built
prints.

h. If borrow material for this project is fromsources on Governnent
property, or if Government property is used as a spoil area, the Contractor
shal | furnish a contour map of the final borrow pit/spoil area el evations.

i. Systens designed or enhanced by the Contractor, such as HVAC
controls, fire alarm fire sprinkler, and irrigation systens.

j. Modifications (change order price shall include the Contractor's
cost to change working and final as-built drawings to reflect nodifications)
and conpliance with the follow ng procedures.

(1) Directions in the nodification for posting descriptive changes
shall be foll owed.

(2) A Mdification Circle shall be placed at the | ocation of each
del et i on.

(3) For new details or sections which are added to a drawing, a
Modi fication Circle shall be placed by the detail or section title.

(4) For minor changes, a Mddification Circle shall be placed by
the area changed on the drawi ng (each | ocation).

(5) For mmjor changes to a drawing, a Mdification Circle shall be
pl aced by the title of the affected plan, section, or detail at
each | ocati on.

(6) For changes to schedul es or drawi ngs, a Mdification Circle
shall be placed either by the schedul e heading or by the change in
t he schedul e.

(7) The Modification Circle size shall be 12.7 mm di aneter unl ess
the area where the circle is to be placed is crowded. Snaller size
circle shall be used for crowled areas.

1.2.1.3 Drawi ng Preparation

The as-built drawi ngs shall be nodified as nay be necessary to correctly
show the features of the project as it has been constructed by bringing the
contract set into agreenent with approved working as-built prints, and
addi ng such additional drawi ngs as may be necessary. These working as-built
mar ked prints shall be neat, |egible and accurate. These drawi ngs are part
of the permanent records of this project and shall be returned to the
Contracting Officer after approval by the Governnent. Any draw ngs danmaged
or lost by the Contractor shall be satisfactorily replaced by the Contractor
at no expense to the Governmnent.



1.2.1. 4 Comput er Ai ded Design and Drafting (CADD) Draw ngs

Only personnel proficient in the preparation of CADD draw ngs shall be
enpl oyed to nodify the contract draw ngs or prepare additional new draw ngs.
Additions and corrections to the contract draw ngs shall be equal in quality

and detail to that of the originals. Line colors, line weights, lettering,
| ayering conventions, and synbols shall be the sane as the original line
colors, line weights, lettering, |layering conventions, and synbols. |f

addi ti onal drawi ngs are required, they shall be prepared using the specified
electronic file format applying the sanme graphic standards specified for
original drawings. The title block and drawi ng border to be used for any
new final as-built draw ngs shall be identical to that used on the contract
drawi ngs. Additions and corrections to the contract drawi ngs shall be
acconpl i shed using CADD files. The Contractor will be furnished "as-

desi gned" drawings in Mcrostation J format conpatible with a Ms-DOS/ W ndows
operating system The electronic files will be supplied on conpact disc,
read-only menory (CD-ROM). The Contractor shall be responsible for
providing all programfiles and hardware necessary to prepare final as-built
drawi ngs. The Contracting O ficer will review final as-built draw ngs for
accuracy and the Contractor shall nake required corrections, changes,
addi ti ons, and del eti ons.

a. CADD colors shall be the "base" colors of red, green, and bl ue
Col or code for changes shall be as foll ows:

(1) Deletions (red) - Deleted graphic itens (lines) shall be
colored red with red lettering in notes and | eaders.

(2) Additions (Green) - Added items shall be drawn in green with
green lettering in notes and | eaders.

(3) Special (Blue) - Itens requiring special informtion,
coordi nation, or special detailing or detailing notes shall be in
bl ue.

b. The Contract Drawing files shall be renaned in a manner related to
the contract nunber (i.e., 98-C-10.DGN) as instructed in the Pre-
Construction conference. Marked-up changes shall be nade only to those
renaned files. All changes shall be nmade on the |ayer/level as the origina
item There shall be no deletions of existing lines; existing |ines shal
be over struck in red. Additions shall be in green with |ine weights the
same as the drawi ng. Special notes shall be in blue on | ayer #63

c. Wien final revisions have been conpl eted, the cover sheet draw ng
shall show the wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the nanme of the
Contractor in letters at least 5 nm high. Al other contract draw ngs
shall be marked either "AS-Built" draw ng denoting no revisions on the sheet
or "Revised As-Built" denoting one or nore revisions. Oiginal contract
drawi ngs shall be dated in the revision block

d. Wthin 20 days for contracts $5 nillion and above after Governnent
approval of all of the working as-built drawi ngs for a phase of work, the
Contractor shall prepare the final CADD as-built draw ngs for that phase of
work and subnmit two sets of full size blue-lined prints of these draw ngs
for Governnent review and approval. The Government will pronptly return one
set of prints annotated with any necessary corrections. Wthin 10 days for
contracts $5 nmillion and above the Contractor shall revise the CADD files
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accordingly at no additional cost and submt one full size set of fina
prints for the conpleted phase of work to the CGovernnent. Wthin 20 days
for contracts $5 mllion and above of substantial conpletion of all phases
of work, the Contractor shall submit the final as-built draw ng package for
the entire project. The submittal shall consist of one set of electronic
files on conpact disc, read-only nmenory (CD-ROM, one set of half size

drawi ngs, one full size set of blue-line prints and one set of the approved
wor ki ng as-built drawi ngs. They shall be conplete in all details and
identical in formand function to the contract drawing files supplied by the
Governnment. Any transactions or adjustnments necessary to acconplish this is
the responsibility of the Contractor. The Governnent reserves the right to
reject any drawing files it deems inconpatible with the custoner's CADD
system Paper prints, drawing files and storage nmedia submtted will becone
the property of the Governnent upon final approval. Failure to submt fina
as-built drawing files and nmarked prints as specified shall be cause for

wi t hhol di ng any paynent due the Contractor under this contract. Approva

and acceptance of final as-built draw ngs shall be acconplished before fina
paynent is nade to the Contractor

.2.1.5 NOT USED

.2.1.6 Paynment

No separate paynent will be made for as-built draw ngs required under this
contract, and all costs accrued in connection with such draw ngs shall be
consi dered a subsidiary obligation of the Contractor

. 2.2 NOT USED

.2.3 Fi nal Approved Shop Draw ngs

The Contractor shall furnish final approved project shop drawi ngs 30 days
after transfer of the conpleted facility.

. 2.4 Construction Contract Specifications

The Contractor shall furnish final as-built construction contract
speci fications, including nodifications thereto, 30 days after transfer of
the conpleted facility.

.2.5 Real Property Equi pnent

The Contractor shall furnish a list of installed equipnent furnished under
this contract. The list shall include all information usually listed on
manuf acturer's nane plate. The "EQUI PMENT-IN- PLACE LI ST" shall include, as
applicable, the followi ng for each piece of equipnent installed

description of item location (by room nunber), nodel nunber, serial nunber
capacity, nane and address of manufacturer, nane and address of equipnent
supplier, condition, spare parts list, manufacturer's catal og, and warranty.
A draft list shall be furnished at tine of transfer. The final |ist shal

be furni shed 30 days after transfer of the conpleted facility.

3 WARRANTY MANAGEMENT

3.1 NOT USED



1.3.2 Per f or mrance Bond

The Contractor's Performance Bond shall remain effective throughout the
construction period

a. In the event the Contractor fails to comence and diligently pursue
any construction warranty work required, the Contracting Officer will have
the work perfornmed by others, and after conpletion of the work, will charge

the renmining construction warranty funds of expenses incurred by the
Governnment while perfornmng the work, including, but not linited to
adm ni strative expenses.

b. In the event sufficient funds are not available to cover the
construction warranty work performed by the Governnent at the Contractor's
expense, the Contracting Oficer will have the right to recoup expenses from

t he bondi ng conpany.

c. Following oral or witten notification of required construction
warranty repair work, the Contractor shall respond in a tinely nmanner
Witten verification will follow oral instructions. Failure of the
Contractor to respond will be cause for the Contracting O ficer to proceed
agai nst the Contractor.

1.3.3 Pre-Warranty Conference

Prior to contract conpletion, and at a tine designated by the Contracting

O ficer, the Contractor shall neet with the Contracting Oficer to develop a
nmut ual understanding with respect to the requirenments of this section

Conmuni cati on procedures for Contractor notification of construction warranty
defects, priorities with respect to the type of defect, reasonable tine

requi red for Contractor response, and other details deened necessary by the
Contracting Oficer for the execution of the construction warranty shall be
established/reviewed at this neeting. In connection with these requirenents
and at the time of the Contractor's quality control conpletion inspection, the
Contractor shall furnish the nanme, tel ephone nunber and address of a |licensed
and bonded conpany which is authorized to initiate and pursue construction
warranty work action on behalf of the Contractor. This point of contact will
be | ocated within the |ocal service area of the warranted construction, shal
be continuously avail able, and shall be responsive to Governnent inquiry on
warranty work action and status. This requirenment does not relieve the
Contractor of any of its responsibilities in connection with other portions of
this provision.

1.3.4 Contractor's Response to Construction Warranty Servi ce Requirenents

Following oral or witten notification by the Contracting O ficer, the
Contractor shall respond to construction warranty service requirements in
accordance with the "Construction Warranty Service Priority List" and the
three categories of priorities |listed below The Contractor shall submt a
report on any warranty itemthat has been repaired during the warranty
period. The report shall include the cause of the problem date reported,
corrective action taken, and when the repair was conpleted. If the
Contractor does not performthe construction warranty within the tinmefranes
speci fied, the Government will performthe work and backcharge the
construction warranty paynent item established



a. First Priority Code 1. Performonsite inspection to evaluate
situation, and deternine course of action within 4 hours, initiate work
within 6 hours and work continuously to conpletion or relief.

b. Second Priority Code 2. Performonsite inspection to eval uate
situation, and determ ne course of action within 8 hours, initiate work
within 24 hours and work continuously to conpletion or relief.

c. Third Priority Code 3. All other work to be initiated within 3
wor k days and work continuously to conpletion or relief.

d. The "Construction Warranty Service Priority List" is as follows:

Code 1-Electrical (1) Power failure (entire area or any buil ding
operational after 1600 hours).

(2) Security lights

(3) Snoke detectors

Code 3-Electrical Street lights.
Code 3-All other work not |isted above.
.3.5 Warranty Tags
At the tinme of installation, each warranted item shall be tagged with a
durable, oil and water resistant tag approved by the Contracting O ficer.

Each tag shall be attached with a copper wire and shall be sprayed with a
silicone waterproof coating. The date of acceptance and the QC signature

shall remain blank until project is accepted for beneficial occupancy. The

tag shall show the follow ng information

a. Type of product/material

b. Mddel nunber

c. Serial nunber

d. Contract nunber

e. Warranty period from to

f. Inspector's signature

g. Construction Contractor

Addr ess

Tel ephone nunber

h. Warranty contact

Addr ess

Tel ephone nunber

i. Warranty response tinme priority code




i VARNI NG - PROQIECT PERSONNEL TO PERFORM ONLY OPERATI ONAL MAI NTENANCE
DURI NG THE WARRANTY PERI OD
1.4 NOT USED

1.5 OPERATI ON AND MAI NTENANCE MANUALS

Operation manual s and nai nt enance nanual s shall be subnmitted as specified.
Operation manual s and mai nt enance manual s provided in a common vol une shal
be clearly differentiated and shall be separately indexed.

1.6 FI NAL CLEANI NG

The prem ses shall be left broomclean. Stains, foreign substances, and
tenporary | abels shall be renoved from surfaces. Carpet and soft surfaces
shall be vacuuned. Equipnment and fixtures shall be cleaned to a sanitary
condition. Filters of operating equi pment shall be replaced. Debris shal
be renmoved from roofs, drainage systens, gutters, and downspouts. Paved
areas shall be swept and | andscaped areas shall be raked clean. The site
shall have waste, surplus materials, and rubbish renoved. The project area
shall have tenporary structures, barricades, project signs, and construction
facilities removed. A list of conpleted clean-up itens shall be submtted
on the day of final inspection.

PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTI ON (NOT USED)

-- End OF Section --
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SECTI ON 02620

SUBDRAI NAGE SYSTEM
08/ 97

AMENDMENT 1

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 and represents the latest edition in force when this
contract is awarded.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON CFFI Cl ALS

( AASHTO
AASHTO M 252 Corrugat ed Pol yet hyl ene Drai nage Tubi ng
AASHTO M 288- 96 Ceotextil e Specification For Hi ghway

Applications

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

ASTM C 33 Concrete Aggregates

ASTM D 3034 Type PSM Pol y(Vinyl Chloride) (PVC) Sewer
Pi pe and Fittings

ASTM D 3212 Joints for Drain and Sewer Plastic Pipes
Usi ng Fl exi bl e Elastoneric Seal s

ASTM F 405 Corrugat ed Pol yet hyl ene (PE) Tubi ng and
Fittings

ASTM F 949 Pol y(Vi nyl Chloride) (PVC) Corrugated Sewer

Pipe Wth a Smooth Interior and Fittings

.2 SUBM TTALS

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

SD- 04 Sanpl es
Filtration Geotextile; G ED. Pipe for Subdrains.

Sanples of filtration geotextile, pipe, and pipe fittings, before starting
t he work.
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#1

#1

* %% SAFETY PAYS***

SD- 07 Certificates
Filtration Geotextile; G ED. Pipe for Subdrains.

Certifications fromthe manufacturers attesting that nmaterials neet
specification requirenents. Certificates are required for drain pipe, drain
tile, fittings, and filtration geotextile.

1.3 DELI VER, STORAGE, AND HANDLI NG

1.3.1 Delivery and Storage
Materials delivered to site shall be inspected for damage, unl oaded, and
stored with m ni mum handling. Materials shall not be stored directly on the
ground. The inside of pipes and fittings shall be kept free of dirt and
debris. During shipnent and storage, filtration geotextile shall be
wrapped in burlap or simlar heavy duty protective covering. The storage
area shall protect the geotextile frommud, soil, dust, and debris.
Filtration Geotextile materials that are not to be installed i mediately
shall not be stored in direct sunlight. Plastic pipe shall be installed
within 6 nmonths fromthe date of manufacture unless otherw se approved.

1.3.2 Handl i ng

Materials shall be handled in such a manner as to insure delivery to the
trench in sound undanaged 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.

2.1.1 Pl astic Pipe

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

2.1.1.1 Pol yvi nyl Chloride (PVC) Pipe and Fittings
Pol yvinyl chloride (PVC) pipe and fittings shall conformto ASTM D 3034.
2.1.1.2 Corrugat ed Pol yet hyl ene (PE) Pipe and Fittings
Use ASTM F 405 for pipes 80 to 150 mm (3 to 6 inches) in diameter, and\or
AASHTO M 252 for pipes 80 to 250 nm (3 to 10 inches), in dianeter. Fittings
shall be manufacturer's standard type and shall conformto the indicated
speci fication.
2.1.1.3 Pi pe Perforations
Water inlet area shall be a mnimmof 1,058.4 mm squared per |inear neter
(0.5 square inch per linear foot). Manufacturer's standard perforated pipe

whi ch essentially nmeets these requirements nmay be substituted with prior
approval of the Contracting Oficer.
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a. Circular Perforations in Plastic Pipe: Circular holes shall be
cleanly cut not nore than 9.5 mm (3/8 inch) or less than 4.8 mm
(3/16 inch) in dianeter and arranged in rows parallel to the
| ongi tudinal axis of the pipe. Perforations shall be approximtely
76.2 mm (3 inches) center-to-center along rows. The rows shall be
approximately 38.1 mm (1-1/2 inches) apart and arranged in a
staggered pattern so that all perforations |ie at the m dpoint
bet ween perforations in adjacent rows. The rows shall be spaced
over not nore than 155 degrees of circunference. The spigot or
tongue end of the pipe shall not be perforated for a |l ength equa
to the depth of the socket, and perforations shall continue at
uni form spaci ng over the entire |length of the pipe.

b. Slotted Perforations in Plastic Pipe: Circunferential slots shal
be cleanly cut so as not to restrict the inflow of water and
uni formy spaced along the length and circunference of the tubing.
Wdth of slots shall not exceed 3.2 mm (1/8 inch) nor be less than
0.8 M (1/32 inch). The length of individual slots shall not
exceed 31.75 mm (1-1/4 inch) on 80 mm (3 inch) diameter tubing, 10
percent of the tubing inside nomnal circunference on 100 to 200 nm
(4 to 8 inch) dianmeter tubing, and 63.5 mm (2-1/2 inch) on 250 mm
(10 inch) dianeter tubing. Rows of slots shall be symretrically
spaced so that they are fully contained in 2 quadrants of the pipe.
Slots shall be centered in the valleys of the corrugations of
profile wall pipe.

2.2 FI LTRATI ON GEOTEXTI LE

Pr ot ect ed Soi

Per cent Passi ng Piping (a.) Woven Nonwoven
0.075 mm (No. 200) Sieve Maxi mum ACS (nm M ni nrum POA
Less than 5 D85 (c.) 10 percent Ks (d.)
per cent (b.)
5 percent to 50 D85 4 percent Ks
per cent (b.)
50 percent to (a.) D85 4 percent Ks
85 percent (b.) Upper Limt

on ACS is ACS

= 0.212 mMm

(No. 70) US

St andard Sieve
Mor e than (a.) = D85 Ks
85 percent (b.) Lower Limt

on ACS is ACS

= 0.125 mm

(No. 120) Us
St andard Si eve
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Tensil e 444.8 N (100 I bs) ASTM D 5034 grab test 25.4 mm
(1 inch) square and 304.8 mm
(12 inches) per mnute constant rate
at traverse

El ongati on 15 percent ASTM D 5034 determ ne apparent
br eaki ng el ongati on.

Puncture 177.8 N (40 I bs.) ASTM D 3787 except polished
steel ball replaced with a 8 mm

(5/16

inch) dianmeter solid stee
cylinder with a hem spherical tip
centered within the ring clanp.

Tear 111.2 N (25 I bs.) ASTM D 1117 trapezoidal tear
strength.

The filtration geotextile shall be a needl e punched nonwoven fabric or woven
fabric except that slit filmyarns shall not be used. The geotextile shal
have MARV (m ni num average roll value) strength properties neeting the Cl ass
2 Geotextile Survivability requirements in accordance with AASHTO M 288- 96.

The geotextile shall have MARV hydraulic properties neeting the requirenents
of AASHTO M 288-96 geotextile criteria for subsurface drainage (filtration)
(i.e. amnimmpernmttivity of 0.2 sec-1 and an apparent opening size (AOS)
equal or less than No. 70 sieve (0.25 mm)).

.3 DRAI NAGE STRUCTURES

Drai nage structures shall be constructed in accordance with the applicable
portions of Section 02630 STORM DRAI NAGE SYSTEM

.4 SUBDRAI' N FI LTER AND BEDDI NG MATERI AL

Subdrain filter and bedding naterial shall be washed sand, sand and gravel,
crushed stone, crushed stone screenings, or slag conposed of hard, tough
durabl e particles free fromadherent coatings. Filter material shall not
contain corrosive agents, organic matter, or soft, friable, thin, or

el ongated particles and shall be evenly graded between the linmts specified.
Gradation curves will exhibit no abrupt changes in slope denoting skip or
gap grading. 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 nmeeting the specific

requi renents, at no additional cost to the Governnment. Filter nateria

shall conformto the requirements of ASTM C 33, #57 Aggregate.

PART 3 EXECUTI ON

3.

1 EXCAVATI ON AND BEDDI NG FOR SUBDRAI N SYSTEMS

Trenchi ng and excavation, including the renoval of unstable material, shal
be in accordance with Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG
FOR UTILITIES SYSTEMS. Bedding material shall be placed in the trench as

i ndicated or as required as replacenent nmaterials used in those areas where
unstable materials were renoved. Conpaction of the bedding material shall be
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as specified for cohesionless material in Section 02316 EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TI ES SYSTEMS.

.2 | NSTALLATI ON OF FI LTRATI ON GEOTEXTI LE AND PI PE FOR SUBDRAI NS
. 2.1 Installation of Filtration Geotextile and Pipe For Subdrains
.2.1.1 NOT USED

.2.1.2 Trench Lining and Overl aps

Trenches to be Ilined with filtration geotextile shall be graded to obtain

smoot h side and bottom surfaces so that the geotextile will not bridge
cavities in the soil or be damaged by projecting rock. The geotextile
shall be laid flat but not stretched on the soil, and it shall be secured

wi th anchor pins. Overlaps shall be at |east 600 mm and anchor pins shal
be used along the overlaps. Filtration geotextile shall conpletely envel ope
the filter material as shown on the draw ngs.

. 2.2 Installation of Pipe for Subdrains

.2.2.1 Pi pel ayi ng

Each pipe shall be carefully inspected before it is laid. Any defective or
danmaged pipe 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 punping or other approved nethods. The pipe shall be
laid to the grades and alignnment 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 bell-and-spigot type or the tongue-and-groove
type shall be laid with the bell or groove ends upstream All pipes in place
shal | be approved before backfilling.

.2.2.2 Joi ntings

a. Polyvinyl Chloride (PVC) Pipe: Joints shall be in accordance with
the requirenments of ASTM D 3034, ASTM D 3212, or ASTM F 949

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
wi th physical inmperfections shall not be installed. No nore than 5
percent stretch in a section will be pernitted.

.3 | NSTALLATI ON OF FI LTER MATERI AL AND BACKFI LLI NG FOR SUBDRAI NS

After pipe for subdrains has been laid, inspected, and approved, filter

mat eri al shall be placed around and over the pipe to the depth indicated.
The filter material shall be placed in layers not to exceed 200 nmt hi ck

and each | ayer shall be noistened as necessary but not flooded and shall be
t hor oughl y conpacted by mechani cal tanpers or ramrers to obtain the required
density. Conpaction of filter material and the placenent and conpacti on of
overlying backfill material shall be in accordance with the applicable

provi sions specified in Section 02316 EXCAVATI ON, TRENCHI NG, AND BACKFI LLI NG
FOR UTI LI TI ES SYSTEMS.
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3.4 TESTS
3.4.1 Pi pe Test

Strength tests of pipe shall conformto field service test requirenents of
t he Federal Specification, ASTM specification, or AASHTO specification
covering the product (paragraph Pl PE FOR SUBDRAI NS) .

-- End of Section --
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SECTI ON 02630

STORM DRAI NAGE SYSTEM
03/ 00

AVENDMENT 1

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
desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON CFFI Cl ALS

(AASHTO
AASHTO M 198 (1998) Joints for Circular Concrete Sewer and
Cul vert Pipe Using Flexible Waterti ght
Gasket s

AMERI CAN RAI LWAY ENG NEERI NG & MAI NTENANCE- OF- WAY ASSCOCI ATI ON ( AREMA)

AREMA Manual (1999) Manual for Railway Engi neering (4
Vol .)

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

ASTM A 48M (1994 el) Gay Iron Castings (Metric)

ASTM A 536 (1999el) Ductile Iron Castings

ASTM C 76M (1999a) Reinforced Concrete Cul vert, Storm
Drain, and Sewer Pipe (Metric)

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

ASTM C 270 (1997) Mortar for Unit Masonry

ASTM C 425 (1998b) Conpression Joints for Vitrified Cay
Pi pe and Fittings

ASTM C 443 (1998) Joints for Circular Concrete Sewer and
Cul vert Pipe, Using Rubber Gaskets

ASTM C 443M (1998) Joints for Circular Concrete Sewer and
Cul vert Pipe, Using Rubber Gaskets (Metric)

ASTM C 478 (1997) Precast Reinforced Concrete Manhol e
Sections

ASTM C 506M (1999) Reinforced Concrete Arch Cul vert,

Storm Drain, and Sewer Pipe (Metric)
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ASTM C 507M (1999) Reinforced Concrete Elliptical
Culvert, Storm Drain, and Sewer Pipe (Metric)

ASTM C 655 (1995a) Reinforced Concrete D Load Cul vert,
Storm Drain, and Sewer Pipe

ASTM C 923 (1998) Resilient Connectors Between
Rei nforced Concrete Manhole Structures, Pipes
and Materials

ASTM C 924M (1998) Concrete Pipe Sewer Lines by Low
Pressure Air Test Method (Metric)

ASTM C 1103M (1994) Joint Acceptance Testing of Installed
Precast Concrete Pipe Sewer Lines (Metric)

ASTM D 1557 (1998) Laboratory Conpaction Characteristics
of Soil Using Mddified Effort (56,000 ft-
I bf/cu. ft. (2,700 kN-mfcu.m))

ASTM D 1751 (1999) Prefornmed Expansion Joint Filler for
Concrete Paving and Structural Construction
(Nonextruding and Resilient Bitum nous Types)

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

ASTM D 2167 (1994) Density and Unit Weight of Soil in
Pl ace by the Rubber Ball oon Met hod

ASTM D 2922 (1996el) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Dept h)

.2 NOT USED
.3 SUBM TTALS
Governnment approval is required for submittals with a "G' designation;
submttals not having a "G' designation are for information only. \When
used, a designation following the "G' designation identifies the office that
will review the subnmittal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Draw ngs

Ol/Git Separator; G AE

Drawi ng showi ng si ze, shape, configuration and manufacturer's
data of the oil/grit separator, including bypass nechani sm
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SD- 03 Product Data
Pl aci ng Pi pe;

Printed copies of the manufacturer's recomendati ons for
installation procedures of the material being placed, prior to
installation.

SD-05 Design Data
Ol/Git Separator; G AE

Manuf acturer's cal cul ati ons and supporting data show ng the
amount of runoff to be treated as well as the percentage of
sediment and oil to be removed at the design flow. Data of how nuch
flow will be bypassed during high-flow events.

SD-07 Certificates

Resin Certification;

Pi pel i ne Testi ng;

Hydrostatic Test on Watertight Joints;
Determ nati on of Density; G RE

Frame and Cover for Gratings; G RE
Ol/Git Separator; G RE

Certified copies of test reports denmonstrating conformance to
applicabl e pi pe specifications, before pipe is install ed.
Certification on the ability of frame and cover or gratings to
carry the inposed live load. Certification fromoil/grit separator
manufacturer that it will neet the specified requirenents.

SD-10 Operations and Maai ntenance Dat a
Ol/Git Separator; G AE

Data and instructions fromthe manufacturer on operation and
mai nt enance procedures for the oil/grit separator. Procedures on
removi ng stored oil, sediment and debris fromthe unit. Intervals
for routine inspections.

1.4 DELI VERY, STORAGE, AND HANDLI NG
1.4.1 Delivery and Storage

Materials delivered to site shall be inspected for damage, unl oaded, and
stored with a m nimum of handling. Materials shall not be stored directly
on the ground. The inside of pipes and fittings shall be kept free of dirt
and debris. Before, during, and after installation, plastic pipe and
fittings shall be protected fromany environnent that would result in damage
or deterioration to the material. The Contractor shall have a copy of the
manuf acturer's instructions avail able at the construction site at all tines
and shall follow these instructions unless directed otherw se by the
Contracting Oficer. Solvents, solvent conpounds, |ubricants, elastoneric
gaskets, and any similar materials required to install plastic pipe shall be
stored in accordance with the manufacturer's recomendations and shall be

di scarded if the storage period exceeds the recommended shelf life.
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Solvents in use shall be discarded when the recommended pot life is
exceeded.

1.4.2 Handl i ng

Materials shall be handled in a manner that ensures delivery to the trench
i n sound, undanmaged condition. Pipe shall be carried to the trench, not
dr agged.

PART 2 PRODUCTS
2.1 Pl PE FOR CULVERTS AND STORM DRAI NS

Pi pe for culverts and stormdrains shall be of the sizes indicated and shal
conformto the requirenents specified.

2.1.1 Concrete Pipe
ASTM C 76M Cass |V, or ASTM C 655, D-Load.
2.1.1.1 Rei nforced Arch Cul vert and Storm Drai npi pe
ASTM C 506M Cl ass A-1V.
2.1.1.2 Reinforced Elliptical Culvert and Storm Drainpipe
ASTM C 507M  Horizontal elliptical pipe shall be Class HE-IV.
2.2 M SCELLANEQUS MATERI ALS
2.2.1 Concrete

Unl ess otherw se specified, concrete and reinforced concrete shall conform
to the requirenents for 28 MPa concrete, see Concrete Notes on Drawi ng C
507. The concrete mixture shall have air content by volune of concrete,
based on neasurenents made i mredi ately after discharge fromthe mxer, of 5
to 7 percent when nmaxi num si ze of coarse aggregate exceeds 37.5 nm Air
content shall be determined in accordance with ASTM C 231. The concrete
covering over steel reinforcing shall not be |less than 25 mmthick for
covers and not less than 40 nm thick for walls and flooring. Concrete
covering deposited directly against the ground shall have a thickness of at
| east 75 mm between steel and ground. Expansion-joint filler nateria
shall conformto ASTM D 1751, or ASTM D 1752, or shall be resin-inpregnated
fi berboard conformng to the physical requirenents of ASTM D 1752.

2.2.2 Mort ar

Mortar for pipe joints, connections to other drainage structures, and brick
or block construction shall conformto ASTM C 270, Type M except that the
mexi mum pl acenent tinme shall be 1 hour. The quantity of water in the

m xture shall be sufficient to produce a stiff workable nortar but in no
case shall exceed 19 liters of water per sack of cenment. Water shall be
clean and free of harnful acids, alkalies, and organic inpurities. The
nortar shall be used within 30 minutes after the ingredients are mxed with
water. The inside of the joint shall be w ped clean and finished snooth.
The nortar head on the outside shall be protected fromair and sun with a
proper covering until satisfactorily cured.
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2.2.3 NOT USED
2.2. 4 NOT USED
2.2.5 NOT USED
2.2.6 NOT USED
2.2.7 Franme and Cover for Gratings

Frame and cover for gratings shall be cast gray iron, ASTM A 48M Class 35B
cast ductile iron, ASTM A 536, G ade 65-45-12; or cast alum num ASTM B 26M
Al l oy 356. OT6. Wi ght, shape, size, and waterway openi ngs for grates and
curb inlets shall be as indicated on the plans.

2.2.8 Joints
2.2.8.1 Fl exi bl e Watertight Joints

a. Materials: Flexible watertight joints shall be made with plastic
or rubber-type gaskets for concrete pipe and with factory-
fabricated resilient materials for clay pipe. The design of joints
and the physical requirenents for plastic gaskets shall conformto
AASHTO M 198, and rubber-type gaskets shall conformto ASTM C 443M
Factory-fabricated resilient joint materials shall conformto ASTM
C 425. Gaskets shall have not nore than one factory-fabricated
splice, except that two factory-fabricated splices of the rubber-
type gasket are permtted if the nomi nal diameter of the pipe being
gasketed exceeds 1.35 m (54 inches).

b. Test Requirenents: Watertight joints shall be tested and shal
meet test requirenents of paragraph HYDROSTATI C TEST ON WATERTI GHT
JO NTS. Rubber gaskets shall conply with the oil resistant gasket
requi renments of ASTM C 443M  Certified copies of test results
shall be delivered to the Contracting O ficer before gaskets or
jointing materials are installed. Alternate types of watertight
joint may be furnished, if specifically approved.

2.3 STEEL STEPS

Zinc-coated steel conformng to 29 CFR 1910.27. As an option, plastic or
rubber coating pressure-nmolded to the steel may be used. Plastic coating
shall conformto ASTM D 4101, copol yner pol ypropyl ene. Rubber shall conform
to ASTM C 443, except Shore A duroneter hardness shall be 70 plus or m nus
5. Alum num steps or rungs will not be permitted. Steps are not required in
manhol es | ess than 1.2 neters deep.

4 NOT USED
5

2.
2. RESI LI ENT CONNECTORS

Fl exi bl e, watertight connectors used for connecting pipe to manhol es and
inlets shall conformto ASTM C 923.

2.6 HYDROSTATI C TEST ON WATERTI GHT JO NTS
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6.1 Concrete

A hydrostatic test shall be made on the watertight joint types as proposed.
Only one sanple joint of each type needs testing; however, if the sanple
joint fails because of faulty design or workmanshi p, an additional sanple
joint may be tested. During the test period, gaskets or other jointing

mat eri al shall be protected fromextrene tenperatures which m ght adversely
affect the performance of such materials. Performance requirenments for
joints in reinforced and nonrei nforced concrete pipe shall conformto AASHTO
M 198 or ASTM C 443M

.7 O L/ GRIT SEPARATOR

Provi de a new packaged, pre-fabricated oil/grit separator to treat
approximately 5.666 hectares (14 acres) of concrete parking apron at the
Johnst own- Canbria County Airport. The approximate |location is shown on the
drawi ngs. The unit shall be as manufactured by Storncteptor, Vortechnics or
approved equal

The unit shall have a 914 mm (36 inch) dianmeter inlet and outlet pipe. The
separator shall renove oil, grit and sedinent fromcollected storm water
runoff during rainfall events. The unit shall be capable of treating a

m ni mum of 50% of the total suspended sedinment (TSS) and 90% of the
floatable free o0il. The separator shall be underground as part of the
site's storm sewer system and the structure shall be capable of supporting
HS-20 minimumtraffic | oading. The unit shall have at |east one surface
access point. Access cover shall be | abeled or stanped to indicate that the
underground device is an oil/grit separator

The unit shall be capable of handling high flows by either an internal or
ext ernal bypass mechani sm such that scour or disturbance of previously
trapped and stored oil and sedinment is prevented. The separator unit shal
be concrete or fiberglass. Concrete construction shall neet ASTM C 443 and
joints shall be oil resistant and water tight. Precast concrete shall neet
ASTM C 478. The unit shall be in-line with the storm sewer system and shal
not be used as a nanhole or bend in the storm sewer system

PART 3 EXECUTI ON

3.

1 EXCAVATI ON FOR PI PE CULVERTS, STORM DRAI'NS, AND DRAI NAGE STRUCTURES

Excavation of trenches, and for appurtenances and backfilling for culverts
and stormdrains, shall be in accordance with the applicable portions of
Section 02316 "Excavation, Trenching, and Backfilling for Utilities

Systens"d and the requirenents specified bel ow

1.1 Trenchi ng

The width of trenches at any point below the top of the pipe shall be not
greater than the outside dianmeter of the pipe plus 500 mMmm to permt
satisfactory jointing and thorough tanping of the bedding naterial under and
around the pipe. Sheeting and bracing, where required, shall be placed
within the trench width as specified. Contractor shall not overexcavate.
Where trench wi dths are exceeded, redesign with a resultant increase in cost
of stronger pipe or special installation procedures will be necessary. Cost
of this redesign and increased cost of pipe or installation shall be borne
by the Contractor wi thout additional cost to the Governnent.
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1.2 Renmoval of Rock

Rock in either |edge or boulder formation shall be replaced with suitable
materials to provide a conpacted earth cushion having a thickness between
unrenoved rock and the pipe of at |east 200 mm or 13 mm for each neter of
fill over the top of the pipe, whichever is greater, but not nore than
three-fourths the nom nal dianeter of the pipe. Were bell-and-spigot pipe
is used, the cushion shall be naintained under the bell as well as under the
strai ght portion of the pipe. Rock excavation shall be as specified and
defined in Section 02316 "Excavation, Trenching, and Backfilling for
Utilities Systens”.

. 1.3 Renpbval of Unstable Materia

Where wet or otherw se unstable soil incapable of properly supporting the

pi pe, as determned by the Contracting Oficer, is unexpectedly encountered
in the bottomof a trench, such material shall be renpved to the depth
required and replaced to the proper grade with select granular nmaterial
conpacted as provided in paragraph BACKFILLI NG  When renoval of unstable
material is due to the fault or neglect of the Contractor in his performance
of shoring and sheeting, water renoval, or other specified requirenents,
such renoval and replacenent shall be perforned at no additional cost to the
gover nment .

.2 BEDDI NG

The beddi ng surface for the pipe shall provide a firm foundation of uniform
density throughout the entire length of the pipe.

. 2.1 Concrete Pipe Requirenments

When no bedding class is specified or detailed on the drawi ngs, concrete
pi pe shall be bedded in a soil foundation accurately shaped and rounded to
conformto the | owest one-fourth of the outside portion of circular pipe or
to the | ower curved portion of pipe arch for the entire |length of the pipe
or pipe arch. Wen necessary, the bedding shall be tanped. Bell holes and
depressions for joints shall be not nore than the length, depth, and wi dth
required for properly making the particular type of joint.

.3 PLACI NG PI PE

Each pi pe shall be thoroughly exani ned before being |laid; defective or
danmaged pi pe shall not be used. Plastic pipe shall be protected from
exposure to direct sunlight prior to laying, if necessary to maintain
adequate pipe stiffness and neet installation deflection requirenents.

Pi pelines shall be laid to the grades and alignment indicated. Proper
facilities shall be provided for |lowering sections of pipe into trenches.
Lifting lugs in vertically elongated nmetal pipe shall be placed in the sane
vertical plane as the major axis of the pipe. Pipe shall not be laid in
wat er, and pipe shall not be laid when trench conditions or weather are
unsui tabl e for such work. Diversion of drainage or dewatering of trenches
during construction shall be provided as necessary.

3.1 Concrete
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Layi ng shall proceed upgrade with spigot ends of bell-and-spigot pipe and
tongue ends of tongue-and-groove pipe pointing in the direction of the flow

.3.2 Elliptical and Elliptical Reinforced Concrete Pipe

The manufacturer's reference |lines, designating the top of the pipe, shal

be within 5 degrees of a vertical plane through the |ongitudinal axis of the
pi pe, during placenent. Damage to or misalignnment of the pipe shall be
prevented in all backfilling operations.

.3.3 NOT USED
.3.4 NOT USED
.3.5 NOT USED
.3.6  NOT USED
.3.7 Mul tiple Culverts

VWhere nultiple lines of pipe are installed, adjacent sides of pipe shall be
at least half the nom nal pipe diameter or 1 nmeter apart, whichever is
| ess.

.3.8 Jacki ng Pi pe Through Fills

Met hods of operation and installation for jacking pipe through fills shal
conformto requirenents specified in Volune 1, Chapter 1, Part 4 of AREMA
Manual

.4 JO NTI NG
4.1 Concrete Pipe
.4.1.1 Cenent - Mortar Bel | - and- Spi got Joi nt

The first pipe shall be bedded to the established gradeline, with the bel
end pl aced upstream The interior surface of the bell shall be thoroughly
cleaned with a wet brush and the lower portion of the bell filled with
nortar as required to bring inner surfaces of abutting pipes flush and even.
The spigot end of each subsequent pipe shall be cleaned with a wet brush and
uniformy matched into a bell so that sections are closely fitted. After
each section is laid, the renmainder of the joint shall be filled with
nortar, and a bead shall be formed around the outside of the joint with
sufficient additional nortar. |If nortar is not sufficiently stiff to
prevent appreciable slunp before setting, the outside of the joint shall be
wr apped or bandaged with cheesecloth to hold nmortar in place.

.4.1.2 Cenent - Mortar Gakum Joi nt for Bell-and- Spigot Pipe

A closely twi sted gasket shall be made of jute or oakum of the dianeter
required to support the spigot end of the pipe at the proper grade and to
make the joint concentric. Joint packing shall be in one piece of
sufficient length to pass around the pipe and lap at top. This gasket shal
be thoroughly saturated with neat cenent grout. The bell of the pipe shal
be thoroughly cleaned with a wet brush, and the gasket shall be laid in the
bell for the lower third of the circunference and covered with nortar. The
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spi got of the pipe shall be thoroughly cleaned with a wet brush, inserted in
the bell, and carefully driven home. A small anmount of nortar shall be
inserted in the annul ar space for the upper two-thirds of the circunference.
The gasket shall be | apped at the top of the pipe and driven honme in the

annul ar space with a caul king tool. The remainder of the annul ar space
shall be filled conpletely with nortar and bevel ed at an angl e of
approxi mately 45 degrees with the outside of the bell. [If nortar is not

sufficiently stiff to prevent appreciable slunp before setting, the outside
of the joint thus made shall be wapped with cheesecloth. Placing of this
type of joint shall be kept at least five joints behind | ayi ng operations.

3.4.1.3 Cement - Mortar Di aper Joint for Bell-and-Spigot Pipe

The pipe shall be centered so that the annular space is uniform The
annul ar space shall be caul ked with jute or oakum Before caul king, the
i nside of the bell and the outside of the spigot shall be cleaned.

a. Diaper Bands: Diaper bands shall consist of heavy cloth fabric to
hol d grout in place at joints and shall be cut in |engths that
extend one-eighth of the circunference of pipe above the spring
line on one side of the pipe and up to the spring Iine on the other
side of the pipe. Longitudinal edges of fabric bands shall be
rolled and stitched around two pieces of wire. Wdth of fabric
bands shall be such that after fabric has been securely stitched
around both edges on wires, the wires will be uniformy spaced not
|l ess than 200 mm apart. Wres shall be cut into |lengths to pass
around pipe with sufficient extra length for the ends to be tw sted
at top of pipe to hold the band securely in place; bands shall be
accurately centered around | ower portion of joint.

b. Gout: Gout shall be poured between band and pipe fromthe high
side of band only, until grout rises to the top of band at the
spring line of pipe, or as nearly so as possible, on the opposite
side of pipe, to ensure a thorough sealing of joint around the
portion of pipe covered by the band. Silt, slush, water, or
polluted nortar grout forced up on the |lower side shall be forced
out by pouring, and renoved.

c. Remainder of Joint: The remaining unfilled upper portion of the
joint shall be filled with nmortar and a bead formed around the
outside of this upper portion of the joint with a sufficient anount
of additional nortar. The diaper shall be left in place. Placing
of this type of joint shall be kept at |least five joints behind
actual laying of pipe. No backfilling around joints shall be done
until joints have been fully inspected and approved.

3.4.1. 4 Cenent - Mort ar Tongue- and- Groove Joi nt

The first pipe shall be bedded carefully to the established gradeline with
the groove upstream A shall ow excavation shall be made underneath the pipe
at the joint and filled with nortar to provide a bed for the pipe. The
grooved end of the first pipe shall be thoroughly cleaned with a wet brush,
and a layer of soft nortar applied to the |ower half of the groove. The
tongue of the second pipe shall be cleaned with a wet brush; while in

hori zontal position, a layer of soft nortar shall be applied to the upper
hal f of the tongue. The tongue end of the second pipe shall be inserted in
the grooved end of the first pipe until nortar is squeezed out on interior
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and exterior surfaces. Sufficient nortar shall be used to fill the joint
conpletely and to forma bead on the outside.

.4.1.5 Cenent - Mortar Di aper Joint for Tongue-and- G- oove Pipe

The joint shall be of the type described for cenent-nortar tongue-and-groove
joint in this paragraph, except that the shall ow excavation directly beneath
the joint shall not be filled with nortar until after a gauze or cheesecloth
band di pped in cenent nortar has been wrapped around the outside of the
joint. The cenment-nortar bead at the joint shall be at least 15 nm thick
and the width of the diaper band shall be at |east 200 mm The di aper shal
be left in place. Placing of this type of joint shall be kept at |least five
joints behind the actual l|aying of the pipe. Backfilling around the joints
shall not be done until the joints have been fully inspected and approved.

.4.1.6 Pl astic Sealing Conmpound Joints for Tongue-and- G ooved Pipe

Seal i ng conmpounds shall follow the recomendati on of the particul ar
manufacturer in regard to special installation requirements. Surfaces to
receive lubricants, priners, or adhesives shall be dry and clean. Sealing
conmpounds shall be affixed to the pipe not nore than 3 hours prior to
installation of the pipe, and shall be protected fromthe sun, blow ng dust,
and ot her deleterious agents at all tinmes. Sealing conpounds shall be

i nspected before installation of the pipe, and any | oose or inproperly

af fi xed sealing conpound shall be renpved and replaced. The pipe shall be
aligned with the previously installed pipe, and the joint pulled together
If, while making the joint with mastic-type sealant, a slight protrusion of
the material is not visible along the entire inner and outer circunference
of the joint when the joint is pulled up, the pipe shall be renpved and the
joint remade. After the joint is nmade, all inner protrusions shall be cut
off flush with the inner surface of the pipe. |If nonmastic-type seal ant
material is used, the "Squeeze-Qut" requirenment above w |l be waived.

.4.1.7 Fl exi bl e Watertight Joints

Gaskets and jointing materials shall be as recommended by the particul ar
manufacturer in regard to use of lubricants, cenents, adhesives, and other
special installation requirements. Surfaces to receive |ubricants, cenents,
or adhesives shall be clean and dry. Gaskets and jointing materials shal
be affixed to the pipe not nmore than 24 hours prior to the installation of
the pipe, and shall be protected fromthe sun, blow ng dust, and other

del eterious agents at all tines. Gaskets and jointing materials shall be
i nspected before installing the pipe; any |oose or inproperly affixed
gaskets and jointing materials shall be renoved and replaced. The pipe
shall be aligned with the previously installed pipe, and the joint pushed
home. If, while the joint is being nade the gasket becones visibly

di sl ocated the pipe shall be renoved and the joint renade.

.5 DRAI NAGE STRUCTURES

.5.1 Manhol es and Inlets

Construction shall be of reinforced concrete, conplete with frames and
covers or gratings; and with fixed gal vani zed steel steps where indicated.

Pi pe connections to concrete manholes and inlets shall be nmade with
flexible, watertight connectors.
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3.5.2 Wal | s and Headwal | s

Construction shall be as indicated.
3.5.3 Ol/Git Separator

Installation shall be per the manufacturer's instructions.
3.6 STEEL STEP | NSTALLATI ON

Steps shall be cast integrally into the wall and shall be installed to
provi de at |east 152 nm (6 inches) of space between the wall and the rungs.
The wall along the |line of the steps shall be vertical for its entire

| ength. Maxi mum step spacing is 304 m (12 inches).

3.7 BACKFI LLI NG
3.7.1 Backfilling Pipe in Trenches

After the pipe has been properly bedded, selected naterial from excavation
or borrow, at a noisture content that will facilitate conpaction, shall be
pl aced al ong both sides of pipe in layers not exceeding 150 nm in conpacted
depth. The backfill shall be brought up evenly on both sides of pipe for
the full length of pipe. The fill shall be thoroughly conpacted under the
haunches of the pipe. Each layer shall be thoroughly conpacted with
mechani cal tanpers or ramrers. This nethod of filling and conpacting shal
continue until the fill has reached an el evation of at |east 300 mm above
the top of the pipe. The remainder of the trench shall be backfilled and
conpacted by spreading and rolling or conmpacted by nechani cal ramrers or
tanpers in |layers not exceeding 200 mllineters. Tests for density shall be
made as necessary to ensure conformance to the conpaction requirenents
specified below. Where it is necessary, in the opinion of the Contracting
Officer, that sheeting or portions of bracing used be left in place, the
contract will be adjusted accordingly. Untreated sheeting shall not be left
in place beneath structures or pavenents.

3.7.2 Backfilling Pipe in Fill Sections
For pipe placed in fill sections, backfill material and the placenent and
conmpacti on procedures shall be as specified below. The fill material shal

be uniformy spread in layers longitudinally on both sides of the pipe, not
exceeding 150 mm in conpacted depth, and shall be conpacted by rolling
parallel with pipe or by mechanical tanping or ramring. Prior to comencing
normal filling operations, the crown width of the fill at a height of 300 nm
above the top of the pipe shall extend a distance of not |ess than twice the
out si de pipe dianeter on each side of the pipe or 4 m whichever is |ess.
After the backfill has reached at |east 300 nm above the top of the pipe,
the remai nder of the fill shall be placed and thoroughly conpacted in |ayers
not exceedi ng 200 nm

3.7.3 Movenment of Construction Machinery

When conpacting by rolling or operating heavy equi pnent parallel with the
pi pe, displacenent of or injury to the pipe shall be avoided. Myvenent of
construction machi nery over a culvert or stormdrain at any stage of
construction shall be at the Contractor's risk. Any danmaged pipe shall be
repaired or replaced.
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7.4 Compacti on
7.4.1 Ceneral Requirenents

Cohesi onl ess materials include gravels, gravel-sand m xtures, sands, and
gravel ly sands. Cohesive materials include clayey and silty gravels,
gravel -silt mxtures, clayey and silty sands, sand-clay m xtures, clays,
silts, and very fine sands. Wen results of conpaction tests for npisture-

density relations are recorded on graphs, cohesionless soils will show
straight lines or reverse-shaped noisture-density curves, and cohesive soils
wi |l show normal noisture-density curves.

.7.4.2 M ni mum Densi ty

Backfill over and around the pipe and backfill around and adjacent to
dr ai nage structures shall be conpacted at the approved noisture content to
the foll owing applicable m ninmum density, which will be determ ned as

speci fied bel ow

a. Under airfield and heliport pavements, paved roads, streets,
par ki ng areas, and simlar-use pavenments including adjacent
shoul der areas, the density shall be not |ess than 90 percent of
maxi mum density for cohesive material and 95 percent of maximm
density for cohesionless material, up to the el evation where
requi renents for pavenent subgrade materials and conpaction shal
control

b. Under unpaved or turfed traffic areas, density shall not be |ess
than 90 percent of maxi mum density for cohesive material and 95
percent of maxi mum density for cohesionless materi al

c. Under nontraffic areas, density shall be not less than that of the
surroundi ng materi al

. 7.5 Determ nation of Density

Testing shall be the responsibility of the Contractor and performed at no
addi ti onal cost to the Government. Testing shall be perforned by an
approved commercial testing |aboratory or by the Contractor subject to
approval. Tests shall be perfornmed in sufficient nunber to ensure that
specified density is being obtained. Laboratory tests for npisture-density
rel ati ons shall be nade in accordance with ASTM D 1557 except that
mechani cal tanpers nay be used provided the results are correlated with
those obtained with the specified hand tanper. Field density tests shall be
deternmined in accordance with ASTM D 2167 or ASTM D 2922. Wen ASTM D 2922
is used, the calibration curves shall be checked and adjusted, if necessary,
usi ng the sand cone nmethod as described in paragraph Calibration of the
referenced publications. ASTM D 2922 results in a wet unit weight of soi
and when using this nethod ASTM D 3017 shall be used to determ ne the

noi sture content of the soil. The calibration curves furnished with the

noi sture gauges shall be checked along with density calibration checks as
described in ASTM D 3017 or ASTM D 2922. Test results shall be furnished
the Contracting Officer. The calibration checks of both the density and

noi sture gauges shall be nmade at the beginning of a job on each different
type of material encountered and at intervals as directed.
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8 Pl PELI NE TESTI NG

Li nes shall be tested for | eakage by |low pressure air or water testing or
exfiltration tests, as appropriate. Low pressure air testing for concrete
pi pes shall conformto ASTM C 924M  Testing of individual joints for

| eakage by | ow pressure air or water shall conformto ASTM C 1103M . Prior
to exfiltration tests, the trench shall be backfilled up to at |least the
| ower half of the pipe. If required, sufficient additional backfill shal

be placed to prevent pipe nmovenent during testing, leaving the joints
uncovered to permt inspection. Visible |eaks encountered shall be
corrected regardl ess of | eakage test results. Wen the water table is 600
mm or nore above the top of the pipe at the upper end of the pipeline
section to be tested, infiltration shall be measured using a suitable weir
or other device acceptable to the Contracting Officer. An exfiltration test
shall be made by filling the line to be tested with water so that a head of
at least 600 nm is provided above both the water table and the top of the
pi pe at the upper end of the pipeline to be tested. The filled |line shal

be allowed to stand until the pipe has reached its maxi num absorption, but
not | ess than 4 hours. After absorption, the head shall be reestablished.
The amount of water required to maintain this water |level during a 2-hour
test period shall be nmeasured. Leakage as neasured by the exfiltration test
shall not exceed 60 liters per mmin dianmeter per kiloneter (250 gallons per
inch in dianmeter per mile) of pipeline per day. Wen | eakage exceeds the
maxi nrum anount specified, satisfactory correction shall be nade and
retesting acconplished. Testing, correcting, and retesting shall be nade at
no additional cost to the Government.

-- End of Section --
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SECTI ON 02722

AGGREGATE BASE COURSE AND SUBGRADE STABI LI ZATI ON
07/ 97

AVENDMENT 1

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 and represent the latest edition in force when this
contract is awarded.

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

ASTM C 117 Materials Finer than 75 mcronmeter (No. 200)
Sieve in Mneral Aggregates by Washing

ASTM C 127 Specific Gravity and Absorption of Course
Aggr egat e

ASTM C 128 Specific Gravity and Absorption of Fine
Aggr egat e

ASTM C 131 Resi stance to Degradation of Small-Size

Coarse Aggregate by Abrasion and |Inpact in
t he Los Angel es Machi ne

ASTM C 136 Si eve Anal ysis of Fine and Coarse Aggregates

ASTM D 75 Sanpl i ng Aggregat es

ASTM D 422 Particle-Size Analysis of Soils

ASTM D 1556 Density and Unit Weight of Soil in Place by
the Sand- Cone Met hod

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

ASTM D 3017 Water Content of Soil and Rock in Place by
Nucl ear Met hods (Shal | ow Dept h)

ASTM D 4318 Liquid Limt, Plastic Limt, and Plasticity
I ndex of Soils

ASTM D 4791 Flat or Elongated Particles in Coarse
Aggr egat e

ASTM E 11 Wre-Cloth Sieves for Testing Purposes
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AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON CFFI Cl ALS
STANDARD SPECI FI CATI ONS FOR TRANSPORTATI ON MATERI ALS AND METHCDS OF
SAMPLI NG AND TESTI NG

AASHTO M 288- 96 CGeotextile Specification for H ghway
Appl i cati ons

AASHTO T 180-01 Moi sture-Density Relations of Soils Using a
4.54-kg Ranmer and a 457-mm Drop

.2 MEASUREMENT AND PAYMENT
. 2.1 Subgrade Stabilization

Subgrade stabilization consists of overexcavation, disposal and
stabilization of soft unstable subgrade soils beneath exterior airfield
pavenents and shoul ders as defined on the Contract Draw ngs, Specification
Sections 02300 SI TE GRADI NG AND EARTHWORK FOR Al RFI ELDS ( PAVEMENTS), and
included in this specification section

. 2.2 Measur enent and Paynent

All costs associated with Subgrade Stabilization will be paid for at the
contract unit price per square neter for Payment Item 02722-1, "Subgrade
Stabilization" of the Unit Price Schedul e, which shall constitute ful
payment for all labor, materials, nobilization and denobilization costs, and
use of all equiprment and tools required to satisfactorily construct the
stabilization layer to the limts directed by the contracting O ficer and
shall include the renoval and di sposal of the soft unstable subgrade soils
required for construction of the stabilization layer. No separate
measurenent will be made for all other work conpleted as part of this
section and therefore shall be considered as part of the lunp sumprice to
the project. No paynent will be nade for any material wasted, used for the
conveni ence of the Contractor, unused or rejected.

.3 DEFI NI TI ONS
.3.1 Dense Graded Aggregate (DGA) Base

Aggregate base as used herein is well graded, durable aggregate uniformy
noi st ened and nechanically stabilized by conmpaction

.3.2 Subgrade Stabilization

Subgrade stabilization consists of the renpval of wet and unstabl e subgrade
soils to a depth of 300 mm (12 inches) and replacenent with a stabilization
| ayer. Subgrade stabilization is required as directed by the Contracting

O ficer where substantial punping of the subgrade is observed when subjected
to proof rolling AND when the in-situ subgrade soils are six (6) percent or
nore above the optinum noisture content. The stabilization |ayer consists
of a conpacted 300 mm (12 inch) Iift of Dense Graded Aggregate placed upon a
stabilization geotextile (Reference Contract Draw ngs for Subgrade
stabilization Notes and Details). Subgrade stabilization is not required in
areas where punping is not observed when subjected to proof rolling OR when
soils are less than six (6) percent above optinmum noi sture. Wen the
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punpi ng occurs and the insitu noisture contents are | ess than six (6)
percent above optinmum noi sture, the Contractor will be required to dry back
the in-situ soils and achi eve the required conpaction and noisture

requi renents at no additional cost to the Governnent. These areas where
subgrade stabilization is not required shall be dried back to within
approxi mately plus or mnus 2 percent of optinmm plowed, disked, or

ot herwi se broken up, thoroughly nixed, and conpacted to at | east 90 percent
| aboratory maxi num density for cohesive materials or 95 percent |aboratory
maxi mum density for cohesionless nmaterials as defined in specification
sections 02300 SITE GRADI NG AND EARTHWORK FOR Al RFI ELDS ( PAVEMENTS) .

.3.3 Degree of Compaction
.3.3.1 DGA Base Course
Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in AASHTO T 180-01, Method
D abbrevi ated hereinafter as percent |aboratory maxi mum density.
.4 GENERAL
The work specified herein consists of the construction of an aggregate base
course and Subgrade Stabilization Layer. The work shall be perfornmed in
accordance with this specification and shall conformto the |ines, grades,
notes and typical sections shown in the plans. Sources of all naterials
shal |l be selected well in advance of the tine that materials will be
required in the work.
.5 SUBM TTALS
Governnment approval is required for submttals with a "G' designation;
subm ttals not having a "G' designation are for information only. \When
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- 03 Product Data

Pl ant, Equi pnent, Machines, and Tool s.

Li st of proposed equi pnent to be used in performance of construction work
i ncludi ng descriptive data. This includes equi pment used for proof rolling.

SD- 04 Sanpl es
Stabilization Geotextile; G ED

Sanpl es of stabilization geotextile fabric shall be submitted and approved
before starting the work

SD- 06 Test Reports
Initial Tests; G ED. I n- Pl ace Tests.

Calibration curves and related test results prior to using the device or
equi pnent being calibrated. Copies of field test results within 24 hours
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after the tests are perforned. Certified copies of test results for
approval not | ess than 30 days before material is required for the work

Coarse Aggregate; G ED

A notification stating which type of coarse aggregate is to be used.
SD-07 Certificates

Stabilization Geotextile; G ED

Certifications fromthe manufacturers attesting that materials neet
specification requirenments. Certificates are required for the stabilization
geotextile.

Testing Lab; G AR

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

.6 VEATHER LI M TATI ONS

Base course and stabilization |ayer shall not be constructed when the

at nospheric tenperature is less than 2 degrees C (35 degrees F). Base shal
not be constructed on subgrades that are frozen or contain frost. |If the
tenperature falls below 2 degrees C (35 degrees F), conpleted areas shall be
protected agai nst any detrinmental effects of freezing. Conpleted areas
damaged by freezing, rainfall, or other weather conditions shall be
corrected to neet specified requirenents.

.7 PLANT, EQUI PMENT, MACHI NES, AND TOOLS
7.1 Ceneral Requirenents

Pl ant, equi pnent, machines, and tools used in the work shall be subject to
approval before the work is started and shall be maintained in satisfactory
wor ki ng condition at all tines. Oher conpacting equi prent may be used in
lieu of that specified, where it can be denonstrated that the results are
equi valent. The equi pnent shall be adequate and shall have the capability
of producing the required conpaction, neeting grade controls, thickness
control, and snoot hness requirenents as set forth herein.

.7.2 Snoot h-Drum Vi bratory Rol |l ers

Dual or single snmooth-drum vibratory rollers shall be the self-propelled
type weighing 9 to 14 netric tons. Weels of the rollers shall be equipped
wi th adjustable scrapers. The use of vibratory rollers is optional

. 7.3 Mechani cal Spreader

Mechani cal spreader shall be self-propelled or attached to a propelling unit
capabl e of noving the spreader and material truck. The device shall be
steerabl e and shall have vari abl e speeds forward and reverse. The spreader
and propelling unit shall be carried on tracks, rubber tires, or drumtype
steel rollers that will not disturb the underlying material. The spreader
shall contain a hopper, an adjustable screed, and outboard bunper rolls and
be designed to have a uniform steady flow of material fromthe hopper. The
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spreader shall be capable of laying material w thout segregation across the
full width of the lane to a uniformthickness and to a uniforml oose density
so that when conpacted, the layer or |ayers shall conformto thickness and
grade requirements indicated. The Contracting Officer may require a
denonstration of the spreader prior to approving use in performance of the
wor k.

1.7.4 Sprinkl i ng Equi pnent

Sprinkling equi pment shall consist of tank trucks, pressure distributors, or
ot her approved equi pnent designed to apply controlled quantities of water
uni formy over variable wi dths of surface.

1.7.5 Tanpers

Tanpers shall be of an approved nechanical type, operated by either
pneumati c pressure or internal conbustion, and shall have sufficient weight
and striking power to produce the conpaction required.

1.7.6 St rai ght edge

The Contractor shall furnish and maintain at the site, in good condition,
one 3.66 neterstrai ghtedge for each bitunm nous paver, for use in the testing
of the finished surface. Straightedge shall be nmade avail able for
Governnent use. Straightedges shall be constructed of al um num or other

i ghtwei ght netal and shall have bl ades of box or box-girder cross section
with flat bottomreinforced to ensure rigidity and accuracy. Strai ghtedges
shall have handles to facilitate novenent on pavenent.

1.8 SAMPLI NG AND TESTI NG

Sanpling and testing shall be the responsibility of the Contractor

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

i nspected and approved. The materials shall be tested to establish
conpliance with the specified requirenents; testing shall be perfornmed at
the specified frequency. The Contracting Oficer may specify the tine and
| ocation of the tests. Copies of test results shall be furnished to the
Contracting O ficer within 24 hours of conpletion of the tests.

1.8.1 Sanpl i ng
Sanpl es for |aboratory testing shall be taken in confornmance with ASTM D 75.
When deened necessary, the sanpling will be observed by the Contracting
O ficer.

1.8.2 Tests

The following tests shall be perforned in conformance with the applicable
standards |isted.

1.8.2.1 Si eve Anal ysis

Si eve analysis shall be nmade in conformance with ASTM C 117, ASTM C 136 and
ASTM D 422. Sieves shall conformto ASTME 11.
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1.8.2.2 Liquid Limt and Plasticity Index

Liquid limt and plasticity index shall be determined in accordance wth
ASTM D 4318.

1.8.2.3 Moi st ure-Density Determ nations

The maxi mum density and opti mum noi sture content shall be determined in
accordance with AASHTO T 180-01 Method D

1.8.2. 4 Field Density Tests

Density shall be field nmeasured in accordance with ASTM D 1556 and ASTM D
2922. For the nmethod presented in ASTM D 2922 the calibration curves shal
be checked and adjusted if necessary using only the sand cone method as
descri bed in paragraph Calibration, of the ASTM publication. Tests
performed in accordance with ASTM D 2922 result in a wet unit wei ght of soi
and when using this nethod, ASTM D 3017 shall be used to determ ne the

noi sture content of the soil. The calibration curves furnished with the
noi st ure gauges shall al so be checked along with density calibration checks
as described in ASTM D 3017. If ASTM D 2922 is used, in-place densities
shal | be checked by ASTM D 1556 at the frequencies indicated. Calibration
curves and calibration test results shall be furnished within 24 hours of

t he concl usion of the tests.

1.8.2.5 Wear Test
Wear tests shall be made in conformance with ASTM C 131.

1.8.3 Testing Frequency

1.8.3.1 Initial Tests
One of each of the following tests shall be perfornmed on the proposed
material prior to comencing construction to denonstrate that the proposed
mat erial neets all specified requirenents when furnished. |If materials from
nore than one source are going to be utilized, this testing shall be
conpl eted for each source

a. Sieve Analysis including 0.02 mm size material

b. Liquid |limt and plasticity index npisture-density
rel ati onshi p.

c. Moisture-density relationship.
d. \Wear.
1.8.3.2 In Place Tests
One of each of the following tests shall be perfornmed on sanples taken from
the placed and conpacted base course and stabilization |ayer nmaterials.
Sanpl es shall be taken and tested at the rates indicated.
a. Density tests shall be performed on every lift of material placed

and at a frequency of one set of tests for every 800 square neters, or
portion thereof, of conpleted area. |f ASTM D 2922 is used, in-place
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densities shall be checked by ASTM D 1556 at |east once per lift for each
8000 square neters of base course and subgrade stabilization materi al

b. Sieve Analysis including 0.02 nmsize material shall be performed
for every 2500 square nmeters or portion thereof, of material placed.

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

d. Moisture Density tests shall be per 4000 cubic neters or fraction
t hereof of material in place. Additional noisture-density curves shall be
required if there is any change in gradation or particle shape.

e. Wear tests shall be performed in accordance with ASTM C 131. A
m ni mum of one test per aggregate source shall be run

1.8.4 Approval of Material

The source of the nmaterial shall be selected 90 days prior to the tine the

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

on sanples taken fromthe conpleted and fully conpacted base course.

PART 2 PRODUCTS
2.1 AGGREGATES

The aggregates shall consist of clean, sound, durable particles of crushed
stone, crushed slag, crushed gravel, crushed recycl ed concrete, angul ar
sand, or other approved material. Aggregates shall be free of |unps of
clay, organic matter, and other objectionable materials or coatings. The
portion retained on the 4.75 mm si eve shall be known as coarse aggregate;
that portion passing the 4.75 mm sieve shall be known as fine aggregate.

2.1.1 Coar se Aggregate

Coarse aggregates shall be angular particles of uniformdensity. Only one
type of coarse aggregate shall be used on the project.

a. Crushed Gravel: Crushed gravel shall be manufactured by crushing
gravel s, and shall neet all the requirenents specified bel ow

b. Crushed Stone: Crushed stone shall consist of freshly m ned quarry
rock, and shall neet all the requirenents specified bel ow

Aggregates shall have a percentage of wear not to exceed 50 percent after
500 revol utions when tested in accordance with ASTM C 131. The amount of
flat and el ongated particles shall not exceed 30 percent when tested in
accordance with ASTM D 4791. A flat particle is one having a ratio of width
to thickness greater than 3, and an elongated particle is one having a ratio
of length to width greater than 3. 1In the portion retained on each sieve
speci fied, the crushed aggregates shall contain at |east 50 percent by
wei ght of crushed pieces having two or nmore freshly fractured faces with the
area of each face being at |east equal to 75 percent of the small est

m dsectional area of the piece. Wen two fractures are contiguous, the
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angl e between planes of the fractures nmust be at |east 30 degrees in order
to count as two fractured faces. Crushed gravel shall be manufactured from
gravel particles 50 percent of which, by weight, are retained on the maximum
size sieve listed in TABLE 1.

2.1.2 Fi ne Aggregate

Fi ne aggregates shall be angular particles of uniformdensity. Fine
aggregate shall consist of screenings, angular sand, crushed recycled
concrete fines, or other finely divided mneral nmatter processed or
naturally combined with the coarse aggregate. Liquid-limt and plasticity-
i ndex requirenents shall apply to any conponent that is blended to neet the
requi red gradation and shall also apply to the conpleted course. The
portion of any conponent or of the conpleted course passing the 0.425 mm
sieve shall be either nonplastic or have a liquid limt not greater than 25
and a plasticity index not greater than 5.

2.1.3 Gradation
2.1.3.1 DGA Base Course and Subgrade Stabilization Materia
Requi renents for gradation specified shall apply to the compl eted base

course. The aggregates shall have a 50 millinmeter maxi mum size and shall be
continuously graded within the following linmts:

Si eve Per centage by Wi ght Passing

Desi gnati on Square-nesh Sieve (a) (b) (c)
No. 1 No. 2 No. 3

50 mMm 100 --- 100

37.5 mm 70-100 100 ---

25 mMm 45- 80 60- 100 ---

19 mm --- --- 52-100

12.5 mm 30-60 30- 65 ---

9.5 mm --- --- 36-70

4.75 mm 20-50 20-50 24-50

2 mm 15-40 15-40 ---

1.18 mm --- --- 10-30

0.6 mMm --- --- ---

0.425 mm 5-25 5-25 ---

0.075 mMm 0- 10 0- 10 0- 10

NOTES FOR DENSE GRADED AGGREGATE ( DGA)
(a) G adation No. 3 corresponds to the gradation for 2A Base in Table
C of Section 703 aggregates of the Pennsyl vania DOT Specifications
(2000), except as modified herein.

(b) Particles having diameters |ess than 0.02 mm shall not be in
excess of 3 percent by weight of the total sanple tested.

(c) The values are based on aggregates of uniform specific gravity,
and the percentages passing the various sieves are subject to
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appropriate correction in accordance with ASTM C 127 and ASTM C 128
when aggregates of varying specific gravities are used.

2 STABI LI ZATI ON GEOTEXTI LE

The stabilization geotextile shall be a woven or needl e punched non woven
geotextile except that slit filmwoven geotextiles shall NOT be used. The
geotextile shall have MARV (m ni num average roll value) strength properties
meeting the requirenents of a Class 1 survivability in accordance with
AASHTO M 288-96. The geotextile shall have MARV hydraulic properties neeting
the requirements of AASHTO M 288-96 geotextile criteria for stabilization
(i.e. mnimumpernmttivity of 0.05 sec-1 and an apparent opening size (ACS)
equal or less than 0.43 mm (No. 40 sieve)).

PART 3 EXECUTI ON

3.

1 REUSE OF DENSE GRADED AGGREGATE (DGA) BASE MATERI AL OBTAI NED FROM THE

DEMOLI TI ON AND REMOVAL OF EXI STI NG ON- SI TE PAVEMENT

Areas designated as "REPLACEMENT CONCRETE PAVEMENT" on the Pavenent Layout
Plan in the contract drawi ngs require that the entire pavenent section,

i ncluding the resin-nodified pavement surface, bitum nous base, Rapid

Drai nage Material (RDM and Dense Graded Aggregate (DGA) base materials be
renoved prior to construction of the new pavenent section. The contractor
may reuse these DGA materials fromthis existing pavenent section only if
the materials neet the requirements for DGA as specified in this

speci fication section at the tine of placenent. Oherwi se, these naterials
shall be considered as unsatisfactory and therefore be disposed of as
speci fied in paragraph SPO L AREAS of Section 02300, SITE GRADI NG AND
EARTHWORK FOR Al RFI ELDS ( PAVEMENTS) unl ess ot herwi se directed by the
Contracting O ficer.

.2 GENERAL REQUI REMENTS

When the base is constructed in nore than one |ayer, the previously
constructed | ayer shall be cleaned of |oose and foreign matter by sweeping
wi th power sweepers or power broons, except that hand broonms may be used in
areas where power cleaning is not practicable. Adequate drainage shall be
provi ded during the entire period of construction to prevent water from
collecting or standing on the working area. Line and grade stakes shall be
provi ded as necessary for control. Grade stakes shall be in |ines parallel
to the centerline of the area under construction and suitably spaced for
string lining.

.3 OPERATI ON OF AGGREGATE SOURCES

Aggregates shall be obtained fromoff-site sources.

.4 STOCKPI LI NG MATERI AL

Prior to stockpiling of material, storage sites shall be cleared and | evel ed
by the Contractor. All materials, including approved material avail able
from excavation and gradi ng, shall be stockpiled in the manner and at the

| ocati ons designated. Aggregates shall be stockpiled on the cleared and

| evel ed areas designated by the Contracting Oficer to prevent segregation
Material s obtained fromdifferent sources shall be stockpiled separately.
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5 PREPARATI ON OF UNDERLYI NG COURSE
5.1 General Requirenents

Bef ore constructi ng aggregate base courses and subgrade stabilization |ayer,
the previously constructed underlying course shall be cleaned of foreign
substances. The underlying course shall contain no frozen materi al

Surface of underlying course shall neet the specified conpaction and surface
tol erances. Subgrade shall conformto Section 02300 SI TE GRADI NG AND
EARTHWORK FOR Al RFI ELDS ( PAVEMENTS). Base course shall conformto the

requi renents of this section. Ruts or soft, yielding spots that nay appear
in the underlying course, areas having i nadequate conpaction, and devi ations
of the surface fromrequirements specified shall be corrected. Finished
underlying course shall not be disturbed by traffic or other operations and
shall be maintained in a satisfactory condition until base course is placed.

.6 | NSTALLATI ON

.6.1 M xi ng the Materials

The coarse and fine aggregates shall be mxed in a stationary plant, or in a
traveling plant or bucket | oader on an approved paved working area. The
Contractor shall make adjustnents in mxing procedures or in equipnment as
directed to obtain true grades, to mnimze segregation or degradation, to
obtain the required water content, and to insure a satisfactory base course
nmeeting all requirenents of this specification

.6.2 Pl aci ng

The m xed material shall be placed on the prepared subgrade or subbase in

| ayers of uniformthickness with an approved spreader. Wen a conpacted

| ayer 200 mmor less in thickness is required, the material shall be placed
in a single layer. \When a conpacted |layer in excess of 200 mmis required,
the material shall be placed in |ayers of equal thickness. No |ayer shal
exceed 200 mmor |ess than 75 nm when conpacted. The layers shall be so

pl aced that when conpacted they will be true to the grades or |evels
required with the | east possible surface disturbance. Were the base course
is placed in nore than one | ayer, the previously constructed | ayers shall be
cl eaned of | oose and foreign matter by sweeping with power sweepers, power
brooms, or hand broons, as directed. Such adjustnments in placing procedures
or equi pnment shall be nmade as may be directed to obtain true grades, to

m nim ze segregation and degradation, to adjust the water content, and to

i nsure an acceptabl e base course.

.6.3 Grade Control

The finished and conpl eted base course shall conformto the |ines, grades,
and cross sections shown. Underlying material (s) shall be excavated and
prepared at sufficient depth for the required base course thickness so that
the finished base course with the subsequent surface course will neet the
desi gnat ed grades.

.6.4 Edges of Base Course

Approved materials shall be placed along the outer edges of the base course
in sufficient quantities to conpact to the thickness of the course being
constructed, or to the thickness of each layer in a nmultiple | ayer course,
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allowing in each operation at least a 600 mmw dth of this material to be
roll ed and conpacted sinultaneously with rolling and conpacti ng of each

| ayer of base course. |If this base course material is to be placed adjacent
to anot her pavement section, then the layers for both of these sections
shall be placed and conpacted along this edge at the sanme tine.

.6.5 Conpacti on

Each | ayer of the base course shall be conpacted as specified with approved
conpaction equi pment. Water content shall be maintained at optinmm

Rol I'ing shall begin at the outside edge of the surface and proceed to the
center, overlapping on successive trips at |east one-half the width of the
roller. Alternate trips of the roller shall be slightly different |engths.
Speed of the roller shall be such that displacenent of the aggregate does
not occur. In all places not accessible to the rollers, the m xture shal

be conpacted with hand-operated power tanpers. Conpaction shall continue
until each |ayer has a degree of conpaction that is at |east 100 percent of

| aboratory maxi num density through the full depth of the layer. The
Contractor shall make such adjustments in conpacting or finishing procedures
as may be directed to obtain true grades, to mninize segregation and
degradation, to reduce or increase water content, and to ensure a
satisfactory base course. Any materials that are found to be unsatisfactory
shall be renpoved and replaced with satisfactory material or reworked, as
directed, to neet the requirenents of this specification

.6.6 Deficiencies in Density

Density shall be considered deficient if the field dry density test results

are below 100 percent of the target dry density. |If the densities are
deficient, then the layer shall be rolled with two additional passes of the
specified roller. If the dry density is still deficient, then work will be

stopped until the cause of the |ow dry densities can be determ ned by the
Contracting O ficer.

.6.7 Thi ckness

Conpacted thickness of the aggregate course shall be as indicated. No

i ndi vi dual |ayer shall exceed 200 nm nor be less than 75 nmin conpacted

t hi ckness except that the subgrade stabilization |ayer (Aggregate
stabilization Layer) shall be placed in a single 300 mmlift as indicated in
par agraph SUBGRADE STABI LI ZATION. The total conpacted thickness of the each
course shall be within 13 mm of the thickness indicated. Where the nmeasured
thickness is nore than 13 mm deficient, such areas shall be corrected by
scarifying, adding new material of proper gradation, reblading, and
reconpacting as directed. Were the neasured thickness is nore than 13 mm

t hi cker than indicated, the course shall be considered as confornming to the
speci fied thickness requirenments. Average job thickness shall be the
average of all thickness nmeasurenents taken for the job, but shall be within
6 nm of the thickness indicated. The thickness of the base course and
subgrade stabilization |ayer shall be neasured at intervals in such a manner
as to ensure one nmeasurenent for each 800 square neters of base course.
Measurenents shall be made in 75 nmm di aneter test hol es penetrating the base
cour se.

6.8 Proof Rolling
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6.8.1 Proof Rolling of Subgrade

Al l subgrade areas shall be proof rolled in the presence of the Contracting
O ficer. Proof rolling shall consist of the application of five (5)
coverages with a | oaded (approximtely 10 CM dunp truck) dunp truck wei ghi ng
a mninmumof 10 tons. Areas shown to be unstable where substantial punping
of the subgrade is observed AND where the npoisture content of the subgrade
is six (6) percent or greater above optinum noisture (in accordance with
ASTM D 1557 Procedure C) shall be stabilized only as directed by the
Contracting Oficer as indicated in paragraph Subgrade Stabilization and the
contract drawi ngs. Proof rolling shall be done i mediately prior to

pl acenent of the base course or subgrade stabilization |ayer.

.6.8.2 Proof Rolling of Base Course

Proof rolling of the top Iift or layer of base course just prior to the

pl acenent of the concrete or asphalt pavenent surface is required. In
addition to the conpaction specified, proof rolling shall consist of the
application of 30 coverages with a heavy pneumatic-tired roller having four
or nore tires, each |loaded to a mininumof 13,600 kg (30,000 pounds) and
inflated to a mnimum of 870 kPa (125 psi). Water content of the top lift
or layer on which base course is laid shall be maintained at optinmum or at
percentage directed fromstart of conpaction to conpletion of proof rolling
of that layer. Water content of each |ayer of the base course shall be

mai ntai ned at the optinmum percentage directed fromstart of conpaction to
conpl etion of proof rolling. Materials in base course or underlying

mat eri al s that produce unsatisfactory results by rolling shall be renoved
and replaced with satisfactory materials, reconpacted and proof rolled to
neet these specifications at the Contractors cost and responsibility.

.6.8.3 Subgrade Stabilization

Overexcavate unstable in-situ subgrade materials to a depth of 300 mm (12

i nches) beneath the existing grades. Replace the 300 nm excavation with
Dense Graded Aggregate (DGA). To bridge the wet subgrade soils, the DGA
materials shall be placed in a 300 mmlift conpacted between 90 and 95
percent mexi mum dry density at optinmum noi sture in accordance with ASTM D
1557 Procedure C. Vibratory conmpaction shall be used cautiously to mnimze
the "w cking up" of nmoisture fromthe wet subgrade soils into the
stabilization |ayer therefore jeopardizing the stability of the
stabilization (bridging) |ayer and underlying subgrade. In addition, the
stability of the stabilization |ayer shall not be jeopardized to obtain
these m ni mum conpaction requirenents; the contractor shall notify the
Contracting Oficer if a mninmmof 90 percent naxi numdry density can not
be achi eved wi thout jeopardizing the stability of the stabilization |ayer
and subgrade. Prior to placenent of the 300 nm Dense Graded Aggregate
stabilization |ayer, a stabilization geotextile, as specified in paragraph
STABI LI ZATI ON GEOTEXTI LES, shall be pl aced upon the undi sturbed subgrade.
Ref erence Contract Drawi ngs for Subgrade Stabilization Notes and Details. A
stabl e surface shall be achieved prior to placenent of subsequent base
course layers. Paynment shall be in accordance with the contract unit price
under paynent item No 02722-1 "Subgrade Stabilization". THE CONTRACTOR
SHALL NOT STABI LI ZE ANY SUBGRADES UNLESS APPROVED BY THE CONTRACTI NG

OFFI CER.

6.9 Fi ni shi ng
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The surface of the top layer shall be finished to grade and cross section
shown. Finished surface shall be of uniformtexture. Light blading during
conmpacti on may be necessary for the finished surface to conformto the
lines, grades, and cross sections. Thin layers of material shall not be
added to the top | ayer of base course to neet grade. |If the el evation of
the top |ayer of base course is 13 mmor nore bel ow grade, then the top

| ayer should be scarified to a depth of at least 75 mm and new nateria
shall be blended in and conpacted to bring to grade. Adjustnents to rolling
and finishing procedures shall be nmade as directed to mnimze segregation
and degradation, obtain grades, nmintain nmoisture content, and insure an
accept abl e base course. Should the surface for any reason become rough
corrugated, uneven in texture, or traffic marked prior to conpletion, such
unsati sfactory portion shall be scarified, reworked, reconpacted, or
replaced as directed.

.6.10 Snoot hness

Surface of each |ayer shall show no deviations in excess of 9.5 nm when
tested with the 3.66 neter strai ghtedge. Measurenents shall be taken in
successive positions parallel to the centerline of the area to be paved.
Measurenents shall also be taken perpendicular to the centerline at 30-neter
intervals. Deviations exceeding this amunt shall be corrected by renoving
material and replacing with new material, or by reworking existing materia
and conpacting, as directed.

T TRAFFI C

Conpl eted portions of the area may be opened to traffic, provided there is
no marring or distorting of the surface by the traffic. Heavy equi pnent
shall not be pernmitted except when necessary to construction, and then the
area shall be protected against marring or damage to the conpl eted work

. 8 MAI NTENANCE

Areas designated as "CONCRETE PAVEMENT OVERLAY" on the Pavenent Layout Pl an
in the contract drawings require that the resin nodified pavenent surface
and bi tum nous base course be renmoved. The DGA and RDM base course

mat eri al s and subdrains are to remain in-place and therefore shall be
protected. The existing and new aggregate base course shall be maintained
in a satisfactory condition until accepted. Mintenance shall include

i mredi ate repairs to any defects and shall be repeated as often as necessary
to keep the area intact. Any base course (existing and new) that is not
paved over prior to the onset of winter, shall be retested to verify that it
still conplies with the requirenents of this specification. Any area of
base course that is damaged shall be reworked or replaced as necessary to
conply with this specification. The DGA base course shall be maintained in
a usabl e and uncontanmi nated condition throughout the construction period.
Ruts shall not be graded out and shall be filled with additional DGA base
material m xed with the existing base and reconpact ed.

.9 DI SPOSAL OF UNSATI SFACTORY MATERI ALS

Any unsuitable materials that nmust be renoved shall be disposed of as
speci fied in paragraph SPO L AREAS of SECTI ON 02300 SI TE GRADI NG AND
EARTHWORK FOR Al RFI ELDS ( PAVEMENTS). No additional paynents will be nade
for materials that nust be repl aced
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End of Section --
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SECTI ON 02753

CONCRETE PAVEMENT FOR Al RFlI EL DS—AND-COFHERHEAVY-DUTY PAVENENTS
01/ 02

AMENDMENT 1
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

desi gnation only.

ACl | NTERNATI ONAL (ACI)

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 Eval uation of
Strength Test Results of Concrete

ACl 305R (1999) Hot Weat her Concreting
AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON CFFI Cl ALS
( AASHTO)
AASHTO M 182 (1991; R 1996) Burlap Cloth Made from Jute or

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

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

ASTM A 185 (1997) Steel Welded Wre Fabric, Plain, for
Concr et e Rei nf orcenent

ASTM A 497 (1999) Steel Welded Wre Fabric, Deforned,
for Concrete Reinforcenent

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seani ess

ASTM A 615/ A 615M (2000) Deformed and Plain Billet-Steel Bars
for Concrete Reinforcenent

ASTM C 1064/ C 1064M (1999) Tenperature of Freshly M xed Portl and
Cement Concrete
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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 microneter
(No. 200) Sieve in Mneral Aggregates by
Washi ng

ASTM C 123 (1998) Lightweight Particles in Aggregate

ASTM C 1260 (1994) Potential Alkali Reactivity of

Aggregates (Mortar-Bar Method)

ASTM C 131 (1996) Resistance to Degradation of Small -
Si ze Coarse Aggregate by Abrasion and | npact
in the Los Angel es Machi ne

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

ASTM C 142 (1978; R 1997) C ay Lunps and Friable
Particles in Aggregates

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

ASTM C 150 (1999a) Portland Cenent

ASTM C 171 (1997a) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sanpling Freshly M xed Concrete

ASTM C 174/ C 174M (1997) Measuring Thickness of Concrete
El enents Using Drilled Concrete Cores

ASTM C 192/ C 192M (2000) Making and Curing Concrete Test
Speci nens in the Laboratory

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

ASTM C 260 (2000) Air-Entraining Adm xtures for Concrete

ASTM C 295 (1998) Petrographic Exami nation of Aggregates
for Concrete

ASTM C 31/ C 31M (2000el1l) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1999ael) Concrete Aggregates

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

Concrete Speci nens

ASTM C 470/ C 470M (1998) Mol ds for Form ng Concrete Test
Cylinders Vertically

ASTM C 494/ C 494M (1999ael) Chenical Adm xtures for Concrete
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ASTM C 618 (2000) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzolan for Use as a M neral
Adm xture in Concrete

ASTM C 78 (1994) Flexural Strength of Concrete (Using
Si npl e Beam Wth Third-Point Loadi ng)

ASTM C 881 (1999) Epoxy- Resin-Base Bondi ng Systems for
Concrete

ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM C 989 (1999) Ground Granul ated Bl ast-Furnace Sl ag

for Use in Concrete and Mortars

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

ASTM D 3665 (1999) Random Sanpling of Construction
Mat eri al s

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)

COE CRD- C 100 (1975) Method of Sampling Concrete Aggregate
and Aggregate Sources, and Sel ection of
Mat erial for Testing

COE CRD-C 104 (1980) Method of Cal cul ation of the Fineness
Modul us of Aggregate

COE CRD-C 114 (1997) Test Method for Soundness of
Aggregates by Freezing and Thaw ng of
Concrete Specinmens

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

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

CCE CRD-C 171 (1995) Test Method for Determ ning Percentage

of Crushed Particles in Aggregate

COE CRD- C 300 (1990) Specifications for Menbrane-Formn ng
Conmpounds for Curing Concrete

COE CRD- C 400 (1963) Requirenents for Water for Use in
M xi ng or Curing Concrete

SECTI ON 02753 Page 3



*** SAFETY PAYS*** -
End of Section --

COE CRD-C 521 (1981) Standard Test Method for Frequency and
Anpl i tude of Vibrators for Concrete

COE 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-Polyani de, G een
Primer, Formula 150, Type I

.2 SYSTEM DESCRI PTI ON

This section is intended to stand al one for construction of concrete (rigid)
pavenent. However, where the construction covered herein interfaces with

ot her sections, the construction at each interface shall conformto the
requi rements of both this section and the other section, including

tol erances for both.

.3 SUBM TTALS

Governnent approval is required for submttals with a "G' designation
submttals not having a "G' designation are for information only. \When
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- 03 Product Data

Equi pnent ; | 1 - G ED

a. Details and data on the batching and nmixing plant prior to
pl ant assenbly including manufacturer's literature showi ng that the
equi pnrent nmeets all requirenments specified herein.

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

c. At the time the materials are furnished for the mxture
proportioni ng study, a description of the equi pnent proposed for
the placing of the concrete m xture, nethod of control, and
manufacturer's literature on the paver and finisher, together with
the manufacturer's witten instructions on adjustments and
operating procedures necessary to assure a tight, smooth surface on
the concrete pavenent, free of tears and other surface
i mperfections, including excessive paste on the surface. The
literature shall show that the equipnent neets all details of these
speci fications.

Proposed Techni ques; G_ED;
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4

4.

1

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

b. A detailed plan of the proposed paving pattern show ng al
pl anned construction joints. No deviation fromthe jointing
pattern shown on the drawi ngs shall be nmade without witten
approval of the ———Baltinore District Geotechnical Branch

c. Data on the curing nmedia and nethods to be used.

Sanmpl es for M xture Proportioning Studies; G ED;

The results of the Contractor's m xture proportioning studies
along with a statenment giving the maxi mrum nom nal coarse aggregate
size and the proportions of all ingredients that will be used in
the manufacture of concrete at |east 14 days prior to conmencing
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 from an i ndependent conmerci al
testing | aboratory, inspected by the Government, and approved in
writing, show ng that m xture proportioning studi es have been made
with materials proposed for the project and that the proportions
sel ected will produce concrete of the qualities indicated. No
substitutions shall be made in the materials used in the mxture
proportions w thout additional tests to show that the quality of
the concrete is satisfactory.

Delivery, Storage, and Handling of Materials;| }— ]G AR

Copi es of waybills or delivery tickets for cenentitious materi al
during the progress of the work. Before the final paynent is
all oned, waybills and certified delivery tickets shall be furnished
for all cenentitious material used in the construction.

SD- 06 Test Reports

Sanpling and Testing;, 6—f——14G ED

Certified copies of |aboratory test reports, including all test
data, for cenment, pozzolan, aggregate, adm xtures, and curing
conpound proposed for use on this project. Testing shall have been
conpleted within 6 nonths prior to paving. These tests shall be
made by an approved comrercial |aboratory or by a |aboratory
mai ntai ned by the manufacturers of the materials. No materi al
shall be used until notice of acceptance has been given. Materials
may be subjected to check testing by the Government from sanpl es
obtai ned at the manufacturer, at transfer points, or at the project
site.

MEASUREMENT AND PAYMENT

Measur ement s
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1.4.1.1 Concrete

All costs associated with Concrete Pavements will be neasured and paid for
at the contract unit price per cubic neter for Paynment Item 02753-1 "200 mm
Concrete Pavenent" and 02753-2 "300 mm Concrete Pavement" of the Unit Price
schedule. The quantity of concrete to be paid for will be the vol une of
concrete in cubic neters iheludirgrohotithic—ocurb,—where regquired,—pl aced |
in the conpleted and accepted pavenent. Concrete will be nmeasured in place
in the conpleted and accepted pavenent only within the neat |ine dinensions
shown in the plan and cross section. No deductions will be nade for rounded
or bevel ed edges or the space occupi ed by pavenent reinforcement, dowe

bars, tie bars, or electrical conduits, nor for any void, or other structure
extending into or through the pavement slab, measuring 0.1 cubic neter or
less in volume. No other allowance for concrete will be nade unless pl aced
in specified locations in accordance with written instructions previously

i ssued by the Contracting O ficer.

1.4.1.2 M xture Proportions By Contractor

The Contractor shall be responsible for the m xture proportions of
cementitious materials and chenical adm xtures; no separate nmeasurement or
paynment will be made for any cementitious material, including pozzolan, or
for any chemi cal adm xture.
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.4.1.3 Dowels and-Tie Bars and Steel Reinforcement

The quantity of steel reinforcement, and 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 cubic neter for
concrete.

.4.1.4 Joint Materials

The quantity of expansion joint filler, slip joint filler, and inserts for
contraction joints will not be nmeasured for paynent but will be considered
as a subsidiary obligation of the Contractor, covered under the price per
cubic neter for concrete. Joint sealing materials are covered in _Sestioen

Section 02762A PREFORMED ELASTOVE
PAVEMENTS.

Rl CCOMPRESSI ON JO SEALS FOR CONCRETE

. 4.2 Paynment s

.4.2.1 Concrete

All costs associated with Concrete Pavenments will be nmeasured and paid for
at the contract unit price per cubic nmeter for Payment Item 02753-1 "200 mm
Concrete Pavement"” and 02753-2 "300 nm Concrete Pavement"” of the Unit Price
schedul e. The quantity of concrete neasured as specified above will be paid
for at the contract unit price when placed in conpleted and accepted
pavenments. Paynent shall be made at the contract price for cubic nmeter for
the scheduled item wth necessary adjustnents as specified in paragraph
ACCEPTABI LI TY OF WORK AND PAYMENT ADJUSTMENTS. Paynent will constitute ful
conpensation for furnishing all materials, equipnment, plant and tools, and
for all Iabor and other incidentals necessary to conplete the concrete
pavenent, except for other itens specified herein for separate paynment.
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inthe field to determ ne
the slunp, air content, and strength of the concrete. Test beans and test
cylinders shall be made for determ ning conformance with the strength
requi renents of these specifications [and, when required, for deternining
the tinme at which pavenents may be placed into servicel. Any pavenent not
nmeeting the requirenent for 'specified strength' shall be renoved and
repl aced at no additional cost to the Governnent. The air content shall be
determ ned in accordance with ASTM C 231. Slunp tests shall be nmade in
accordance with ASTM C 143/ C 143M  Test beans and cylinders shall be nol ded
and cured in accordance with ASTM C 31/ C 31M and as specified below. Stee
nol ds shall be used for nolding the beans specinmens. Molds for cylinder
test specinens shall conformto ASTM C 470/ C 470M  The Contractor shal
furnish all materials, labor, and facilities required for nolding, curing,
testing, and protecting test specinmens at the site and in the | aboratory.
Laboratory curing facilities for test specinmens shall include furnishing and
operating water tanks equi pped with tenperature-control devices that wll
automatically maintain the tenperature of the water at 23 plus or mnus 3
degrees C. The Contractor shall furnish and maintain at the site boxes or
other facilities suitable for storing the specinens while in the nold at a
tenperature of 23 plus or mnus 6 degrees C. Tests of the fresh concrete
and of the hardened concrete speci nens shall be nmade by and at the expense
of the Contractor.

1.5.1 Pavenent Lots

Appropriate adjustnent in payment for individual |ots of concrete pavenent
will be nmade in accordance with the foll owi ng paragraphs. No such

adj ustnent in payment will be nade for any material 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 one
shift (One days production) but not over H—— }—kg} H8—F10——
hour' sl production. 1In order to evaluate thickness, each lot will be
divided into four equal sublots. Grade and surface snoothness (and
condition) determinations will be made on the |ot as a whole. However, any
pavenment not neeting the required 'specified strength' shall be renmoved and
replaced at no additional cost to the Governnent. Strength will be

eval uated, but will not be considered for paynent adjustment. Edge slunp
requirenents will be applied to each individual slab into which the prinmary
paving | anes are divided by transverse joints, and will not be considered
for payment adjustnent. Sanples for determ ning aggregate grading for fine
aggregate and each size of coarse aggregate shall be taken as the aggregate
bi ns di scharge into the weigh hoppers. Results of tests on aggregates shal
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be used to control aggregate production and concreting operations, as
specified in paragraph TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY
CONTROL, but will not be used for paynent adjustnment. Sanples for
determining air content and slunp and for fabricating strength speci nens
shall be taken in accordance with ASTM C 172 during or immediately follow ng
delivery of the concrete at the paving site and deposition of the concrete
imediately 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 payment adjustnent. Cores for thickness determ nation shall be drilled
and eval uated as specified. Location of all sanples shall be as directed
and will be deliberately selected on a truly random basi s, not haphazard,
usi ng commonly recogni zed nmet hods of assuring randomess, enpl oying
random zi ng tabl es or conputer programs, in accordance with ASTM D 3665.

.5.2 Accept ance of Lots

When a lot of material fails to nmeet the specification requirenents, that

lot will be accepted at a reduced price or shall be renmoved and repl aced.
The | owest conputed percent paynent deternined for any pavenent
characteristic (i.e., thickness, grade, and surface snpothness) discussed
bel ow shall be the actual percent payment for that lot. The actual percent
payment will be applied to the bid price and the quantity of concrete placed
inthe lot to determ ne actual paynent.

.5.3 Eval uati on

The Contractor shall provide facilities for and, where directed, personne
to assist in obtaining sanples for any Governnment testing, all at no
addi ti onal cost to the Government. Such testing will in no way relieve the
Contractor of any specified testing responsibilities. The Contractor shal
provide all sanpling and testing required for acceptance and payment

adj ustnment at its expense. Such sanpling and testing shall be perfornmed by
a comercial testing |aboratory inspected by the Governnent and approved in
writing. The |aboratory performng the tests shall be on-site and shal
conformwi th ASTM C 1077. The individuals who sanple and test concrete or
the constituents of concrete as required in this specification shall be
certified as American Concrete Institute (ACI) Concrete Field Testing
Technici ans, Grade |, or shall have otherw se denonstrated to the
satisfaction of the Contracting O ficer other training providi ng know edge
and ability equivalent to the ACI mnimum requirenents for certification.
The individuals who performthe inspection of concrete shall be certified as
ACI Concrete Construction |Inspector, Level Il, or have otherw se
denonstrated to the satisfaction of the Contracting O ficer other training
provi di ng knowl edge and ability equivalent to the ACI mninmum requirenents
for certification. The Government will inspect the | aboratory, equipnent,
and test procedures prior to start of concreting operations andatleast

once—per—yearthereafterfor conformance with ASTM C 1077.

.5.4 Addi ti onal 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

requi renents. Testing in these areas will be in addition to the sublot or
ot testing, and the requirenents for these areas will be the sane as those
for a sublot or lot, but shall be at no additional cost to the Covernnent.
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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 CONTROL and will not be
consi dered for paynment adjustnent.

1.5.6 Slunp Tests

Slunp of the concrete shall be controlled as specified in paragraph TESTI NG
AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL and will not be considered for
payment adj ustment.
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5.7 Sur f ace Snpot hness

The Contractor shall use [one]l [bhothl of the follow ng methods to
eval uate surface snoothness of the pavenent. All testing shall b
in the presence of the Contracting Officer's representative. Det
shall be kept of the results of the testing and a copy furnished
Governnent i medi ately after each day's testing. The profilograp
shall be used for all |ongitudinal and transverse testing, except
runs would be less than 60 m- in length and at the ends where the
strai ghtedge shall be used. Were draw ngs show required devi at
pl ane surface (crowns, drainage inlets, etc.), the surface shal
to meet the approval of the Contracting Oficer.

5.7.1 Snoot hness Requi renents

test and

e perfornmed
ai |l ed notes
to the

h net hod
where the

ons from a
be finished

a. Straightedge Testing: The finished surfaces of the pavenents shal
have no abrupt change of 3 mm- or nore, and all pavenents shall be

within the limts specified in Table 1 when checked with
approved 4 m- straightedge.

TABLE 1
STRAI GHTEDGE SURFACE SMOOTHNESS- - PAVEMENTS
Direction Limts
Pavement Category of Testing nmm
_Runways—and—Taxi ways Longi t udi nal 3
Transverse 6

an

: : : :

(anass Swi pg'pg Bases Trahsverse 3
All Oher Airfield and Longi t udi nal 6
Hel i copt er Paved Areas Transverse 6

S

Trahsverse 6

, . . .
—  Areas Open -Storage Areas —— Transverse 8

b. Profilograph Testing: The finished surfaces of the pavenents shal

have no abrupt change of 3 mm- or nore, and all pavenent shal

have

a Profile Index not greater than specified in Table 2 when tested
with an approved California-type profilograph. |f the extent of
the pavenent in either direction is less than 60 m-, that direction
shall be tested by the straightedge method and shall neet

requi renents specified for such

TABLE 2
PROFI LOGRAPH SURFACE SMOOTHNESS- - PAVEMENTS

Maxi mum Speci fi ed
Direction Profil e | ndex

Paverment Category of Testing nm per
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Runwavs lonai t udi nal 110

Runway Longi-tudinal 11
Transverse 140

Taxi ways Longi t udi nal 140
Transverse (Use Straightedge)

: : :
CarbrationHardstands—and tUse—Strai-ghtedge)

Al Oher Airfield and Longi t udi nal 140
Hel i copter Paved Areas Transver se 140
. .
Transverse (Use Straiaghtedae)
reeeTe o oS gTe e g Ty

1.5.7.2 Testing Met hod

After the concrete has hardened sufficiently to permt wal king thereon, but
not |ater than 36 hours after placenent, the surface of the pavenent in each
entire ot shall be tested by the Contractor in such a nanner as to revea
all surface irregularities exceeding the tol erances specified above.

However, transverse profilograph testing of multiple paving |anes shall be
performed at the tinmng directed. Separate testing of individual sublots is
not required. |If any pavenent areas are ground, these areas shall be
retested imediately after grinding. The entire area of the pavenent shal
be tested in both a longitudinal and a transverse direction on paralle
lines. The transverse lines shall be 4.5 m- or | ess apart, as directed.

The longitudinal lines shall be at the centerline of each paving | ane shown
on the draw ngs, regardless of whether the Contractor is allowed to pave two
lanes at a tine, and at the 1/8th point in fromeach side of the |ane.

Ot her areas having obvi ous deviations shall also be tested. Longitudina
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 600 nm- across construction joints, and the
readings in this area applied to the fill-in lane. Straightedge testing of
the | ongitudi nal edges of slipforned pilot |anes shall also be perforned
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 |length of the
strai ghtedge for each successive neasurenent. The anmount of
surface irregularity shall be determ ned by placing the
freestandi ng (unlevel ed) strai ghtedge on the pavenent surface and
allowing it to rest upon the two highest spots covered by its
I ength and neasuring the maxi num gap between the strai ghtedge and
the pavenent surface, in the area between these two hi gh points.
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1.5.7.3

Profil ograph Testing: Profilograph testing shall be performed
usi ng approved equi prrent and procedures described in CDT Test 526
The equi pnent shall utilize electronic recording and automatic
conputerized reduction of data to indicate "nust-grind" bunps and
the Profile Index for the pavenent. The "blanki ng band” shall be 5
mm- wi de and the "bunp tenplate” shall span 25 mm with an offset
of 10 mm 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 Government at the end
of each day's testing.

Payment Adjustnment for Snoothness

Strai ghtedge Testing: Location and deviation from strai ghtedge for
all neasurements shall be recorded. When between 5.0 and 10.0
percent and |less than 15.0 percent of all neasurements nmade within
a |l ot exceed the tol erance specified in paragraph "Snpot hness

Requi rement s" above, after any reduction of high spots or renpval
and repl acement, the conputed percent paynent based on surface
smoot hness will be 95 percent. \When nore than 10.0 percent and

| ess than 15.0 percent of all measurements exceed the tolerance,
the conputed percent payment will be 90 percent. \Wen between 15.0
and 20.0 percent of all measurenments exceed the tol erance, the
conmput ed percent paynent will be 75 percent. \When 20.0 percent or
nore of the measurenments exceed the tol erance, the |lot shall be
removed and replaced at no additional cost to the Governnent.
Regardl ess of the above, any small individual area with surface
devi ati on which exceeds the tol erance given above by nore than 50
percent shall be corrected by grinding to neet the specification
requi renments above or shall be renmoved and replaced at no
addi ti onal cost to the Governnent.

Profil ograph Testing: Location and data fromall profilograph
measurenents shall be recorded. When the Profile Index of a |ot
exceeds the tol erance specified in paragraph "Snoothness

Requi rement s" above by 16 mm per km but |less than 32 mm per km
after any reduction of high spots or renoval and replacenment, the
conmput ed percent paynent based on surface snoothness will be 95
percent. \Wen the Profile Index exceeds the tol erance by 32 nm per
km but |ess than 47 mm per km the conputed percent payment will
be 90 percent. When the Profile Index exceeds the tol erance by 47
mm per km but | ess than 63 mm per km the conputed percent paynent

will be 75 percent. \When the Profile |Index exceeds the tol erance
by 63 mm per km or more, the lot shall be removed and repl aced at
no additional cost to the Governnent. Regardless of the above, any
smal | individual area with surface deviation which exceeds the

tol erance gi ven above by nore than 79 mm per km or nore, shall be
corrected by grinding to neet the specification requirements above
or shall be renpved and replaced at no additional cost to the
Gover nment .

Bunps ("Must Gind" Areas): Any bunmps ("must grind" areas) shown
on the profilograph trace which exceed 10 mm in height shall be
reduced by grinding in accordance with subparagraph "Areas
Defective In Plan Grade Or Snoot hness" until they do not exceed 7.5
mm when retested. Such grinding shall be tapered in al

directions to provide snooth transitions to areas not requiring
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grinding. Areas of textured pavenent shall be retextured in
accordance with the subparagraph listed 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 unp and Joint Face Deformation

The foll owi ng requirenents on testing and eval uati on of edge slunp and joint
face deformation apply only to pavenents 250 nmor nore in thickness. Use
of slip-form paving equi pment and procedures that fail to consistently
provi de edges within the specified tolerances on edge slunp and joint face
def ormati on shall be discontinued and the pavenments shall be constructed by
means of standard paving procedures using fixed forms. Sl abs having nore
than the all owabl e edge slunp shall be renpoved and replaced as specified in
subpar agr aph "Excessive Edge Sl ump" before the adjacent |ane is placed.

Edge slunmp and joint face deformation will not be applied to paynent

adj ust ment .

1.5.8.1 Edge Sl ump

VWhen 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 slunp exceeding 6 nm — and no slab shall have an edge slunp exceeding 9 |
mm as determned in accordance with the neasurenents as specified in

par agr aph "Determ nation of Edge Slunp". (The total free edge of the

pavenment will be considered to be the cunulative total |inear neasurenent of
pavenent edge originally constructed as non-adjacent to any existing
pavenent; i.e., 30 m of pilot |lane, a paving lane originally constructed as
a separate lane, will have 60 m of free edge; 30 m of fill-in lane wll

have no free edge, etc.,). The area affected by the downward novenent of
the concrete along the pavenent edge shall not exceed 450 nm- back fromthe |
edge.

1.5.8.2 Joint Face Deformation

In addition to the edge slunp limts specified above, the vertical joint
face shall have a surface within the maxinumlinmts 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 fset Joi nt Face
Appl i ed Appl i ed Appl i ed in Any From True

Longi tudi nal ly Longi tudi nal ly Top to Bottom Direction Vertica

To Pavenment Surface To Verti cal Agai nst the

25 mm Back Face Joi nt Face

From Joi nt Line

Airfield 3 mm 6 mm 9 mm 3 mm 8 mm per
Pavement 100 nm

. g '
Pavement
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1.5.8.3 Det erm nati on of Edge Sl unp

I medi ately after the concrete has hardened sufficiently to permt walking

t hereon, the pavenent surface shall be tested by the Contractor in the
presence of a representative of the Contracting O ficer. Testing shall be
performed with a straightedge to reveal irregularities exceeding the edge
slunmp tol erance specified 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
strai ghtedge | ocated at the edge of the paving | ane. Measurenents shall be
made at 1.5 to 4.5 m- spacings, as directed, comencing at the header where

paving was started. Initially neasurenents shall be made at 1.5 m
intervals in each |ane. When 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 1.5 m In no case shall the
interval exceed 4.5 m |In addition to the transverse edge sl unp

det erm nati on above, the Contractor, at the sane tine, shall check the

| ongi tudi nal surface smoothness of the joint on a continuous |ine 25 mm |
back fromthe joint line using the straightedge advanced one-half its |length
for each reading. Oher tests of the exposed joint face shall be nade as
directed to ensure that a uniform true vertical joint face is attained.
These tests shall include |ongitudinal straightedge testing of the vertica
face and vertical testing of the face for both snoothness and angle. The
measurenents shall be made by the Contractor, shall be properly referenced
in accordance with paving |lane identification and stationing, and a report
given to the Contracting Oficer within 24 hours after neasurenent is nade.
The report shall also identify areas requiring replacenent in accordance
wi t h paragraph "Excessive Edge Slunmp" as well as the curul ative percentage
of total free edge of pavenent constructed to date which has an edge sl unp
exceedi ng 6 nm

1.5.8.4 Excessi ve Edge Sl unmp

When edge sl unp exceeding the limts specified above is encountered on
either side of the paving | ane, additional straightedge nmeasurenments shal
be made, if required, to define the |linear limts of the excessive slunp.
The concrete for the entire width of the paving lane within these linmts of
excessive edge slunp or joint deformation shall be renpoved and replaced in
conformance with paragraph REPAIR, REMOVAL, REPLACEMENT OR SLABS. Partia
sl abs renoved and repl aced shall 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 place shall have a m ni mum
length of 3 m- to the nearest schedul ed transverse joint. |If less than 3 m |
remai ns, the entire slab shall be renoved and replaced. Adding concrete or
paste to the edge or otherw se manipulating the plastic concrete after the
sliding form has passed, or patching the hardened concrete, shall not be
used as a nmethod for correcting excessive edge sl unp.

1.5.9 Pl an G ade

1.5.9.1 Pl an Grade Tol erances
The finished surfaces of pavenents shall conform wthin 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

nmore than 12 mm- above or bel ow the plan grade |ine or elevation indicated.
The surfaces of other pavements shall vary not nore than 18 nm Pl an grade
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shal|l be checked on the |lot as a whole and when nore than 5.0 and | ess than
10. 0 percent of all measurements nmade within a ot are outside the specified

tol erance, the conputed percent paynent for that |lot will be 95 percent.
VWhen nmore than 10.0 percent are outside the specified tol erances, the
conput ed percent paynent for the lot will 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 renmoved and replaced at no
addi ti onal cost to the Government. However, the above deviations fromthe
approved grade line and elevation will not be pernmitted in areas where

cl oser conformance with the planned grade and el evation 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 Conformance Tests

Each pavenent category shall be checked by the Contractor for conformance
with plan grade requirenents. For the purpose of naking grade confornmance
tests, the pavenents will be subdivided into the same |ots used for al

ot her paynent adjustnent itens. Wthin 5 days after paving of each lot, the
finished surface of the pavenment area in each lot shall be tested by the
Contractor, in the presence of a representative of the Contracting Oficer,
by running lines of levels at intervals corresponding with every

| ongi tudinal and transverse joint to determ ne the el evation at each joint
intersection. The results of this survey shall be recorded and a copy given
to the Governnent at the conpletion of the survey of each |ot.

1.5.10 Fl exural Strength

Each | ot of pavement 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 perforned by an approved commercia

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

adj ust ment .

1.5.10.1 Sanpling and Testing

One conposite sanple of concrete fromeach subl ot shall be obtained in
accordance with ASTM C 172 from one batch or truckload. Test cylinders, 152
x 305 mm 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 sane tinme 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 | NSP_FECTI 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 2000 cubic nmeters of concrete. These shall be tested at the
ages directed.

1.5.10.2 Conput ati ons
The foll owi 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.
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Convert the 14-day average conpressive strength for the lot to
equi val ent 9028-day and 90-day average flexural strength for the
lot, using the Correlation Ratio determ ned during m xture design
st udi es.

Report results of strength tests to the Contracting O ficer daily.
These values will be used for acceptance, but will not be used for
paynment adj ustnment.

Thi ckness
of pavenent will be evaluated for acceptance and paynent adjustment
in accordance with the follow ng procedure. The Contractor shall be
responsi ble for drilling the cores, neasuring the cores in the presence of
the Contracting Officer's representative, and for filling the core holes as
Drilling, Measuring, and Conputations

Two cores, between 75 and 150 nm in dianeter, shall be drilled fromthe
pavenent ,
with concrete containing an expandi ng adm xture, as directed. The cores
be evaluated for thickness of the pavenent in accordance with ASTM C
174/ C 174M  The pavenent thickness fromthe 8 cores for the |ot shall be
averaged and the standard deviation for the 8 thickness nmeasurenents shal
be conput ed.

per sublot (8 per lot). The Contractor shall fill the core holes

Eval uati on and Paynent Adjustnent for Thickness

Usi ng the Average Thickness of the |ot, the conputed percent paynent for
t hi ckness shall be determ ned by entering the follow ng table:

Paverments Over 200 mmin Thi ckness

Defi ciency in Thickness

Det ermi ned by Cores Comput ed Percent Paynent
mm for Thi ckness
0Oto 6 100
6.5 to 12.5 75
13 to 18.5 50
19 or greater 0

Pavement s 200 mmorlLess |t n Thickness

— Determned by Cores—— Conputed Percent Paynent

rm for Thickness
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6.5 tg 12§ 65
13 or

areater 0
geate+

VWere 0 percent paynent is indicated, the entire |lot shall be renoved and
replaced at no additional cost to the Governnment. Where either of the two
cores froma subl ot show a thickness deficiency of 19 mmor 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 19 nm

or nore 3 mm for pavenents 200 mm—orlessinthickness] the entire |

subl ot shall be renoved.
1.5.12 Partial Lots

When operational conditions cause a |ot to be term nated before the

speci fied four sublots have been conpleted, the foll ow ng procedure shall be
used to adjust the lot size and nunber of tests for the lot. Where three
subl ots have been conpleted, they shall constitute a | ot and acceptance
criteria adjusted accordingly. Were one or two sublots have been

conpl eted, they shall be incorporated into the next |lot or the previous |ot,
as directed, and the total nunmber of sublots shall be used and acceptance
criteria adjusted accordingly.

1.5.13 Areas Defective in Plan G ade or Smoot hness

In areas not nmeeting the specified Iimts for surface snpoot hness and pl an
grade, high areas shall be reduced to attain the required snoothness and
grade, except as depth is |inmted 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 I ess than 36 hours old or by grinding the

har dened concrete with an approved surface grinding machi ne after the
concrete is 14 days or nore old. Rubbing with a silicon carbide brick and
wat er shall be discontinued as soon as contact with the coarse aggregate is
made, and all further necessary reduction shall be acconplished by grinding
the hardened concrete with a surface-grinding machine after it is 14 days
old. The area corrected by grinding the surface of the hardened concrete
shall not exceed 5 percent of the area of any integral slab, and shall not
exceed 1 percent of the total area of any sublot. The depth of grinding
shall not exceed 6 M  All pavement areas requiring plan grade or surface
snoot hness corrections in excess of the limts specified above, shall be
renoved and replaced in conformance with paragraph REPAIR, REMOVAL,
REPLACEMENT OF SLABS. In pavenent areas given a wire conb or tined texture,
areas exceeding 2 square neters— that have been corrected by rubbing or |
grinding shall be retextured by transverse groovi ng using an approved
groovi ng machi ne of standard manufacture. The grooves shall be 3 mm- deep
by 6 mm- wi de on 50 mMmm- 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 pavenent. Al areas in which rubbing or grinding
has been perforned will be subject to the thickness tol erances specified in
par agr aph Thi ckness. Any rubbing or grinding performed on individual slabs
with excessive deficiencies shall be perfornmed at the Contractor's own
decision without entitlenent to additional conpensation if eventual renoval
of the slab is required.

1.6 ACCEPTABI LI TY OF WORK

The materials and the pavenent itself will be accepted on the basis of tests
made by the Government and by the Contractor's approved comercia
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| aboratory or the supplier's approved | aboratory, all as specified herein.
The Government may, at its discretion, nmake check tests to validate the
results of the Contractor's testing. |If the results of the CGovernnent and
Contractor tests vary by less than 2.0 percent, of the Governnent'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 |ess
than 4.0 percent, the average of the two will be considered the value to be
used. |If these vary by 4.0 percent or nore, each sanpling and testing
procedure shall be carefully evaluated and both the Government 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 Governnment shall be used and the Governnment 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 perfornmed by the
Governnment will in no way at any tine relieve the Contractor fromthe

speci fied testing requirenents.

T PRECONSTRUCTI ON TESTI NG OF MATERI ALS

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

7.1 Aggr egat es

Aggregates shall be sanpled by the Contractor in the presence of a
Governnment representative. Sanples shall be obtained in accordance with COE

CRD-C 100 and of the size indicated therein, eortlarger—if specifiedin

’
a a ala a ala ed a a De a a \Vi2 ari g A a a

be representative of the materials to be used for the project. [Sanples

} j it i j . Testing of sanpl es shal
be the responsibility of the Contractor and shall be perforned by an
approved conmercial |aboratory. Test results shall be submitted ——}60

days before comrencing paving.} No material shall be used unless test
results show that it neets all requirenents of these specifications.

7.2 Chem cal Adm xtures

The Contractor shall provide satisfactory facilities for ready procurenent
of adequate test sanples. . j j }

by and at the expense of the CGovernment—Tests will be conducted with

mat eri al s proposed for the project. An air-entraining adm xture that has
been in storage at the project site for |onger than 6 nonths or that has
been subjected to freezing will be retested at the expense of the Contractor
when consi dered appropriate and shall be rejected if test results are not
sati sfactory.

. 7.3 Curing Conpound

The Contractor shall provide satisfactory facilities for ready procurenent

of adequate test sanples.  Fhe sanplingandtestingwiltl be by andatthe
expense—of the Covernnment—

7.4 Epoxy-Resin Materia
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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 | ots or batches
fromwhich the material will be furnished to this project have been tested
by the manufacturer and that the material confornms to the requirenents of

these specifications. Vhenepoxy+esiharrives—atthejobsite—the

.7.5 Cenments, Pozzol ans, and GGBF Sl ag

Preconstructi on sanpling and testing of cenent, pozzolan, and GGBF sl ag
shall conformto the requirements 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 determne conpliance with the specifications. Al sanpling and
testing shall be performed by an approved comercial |aboratory, or for
cenentitious materials, the manufacturer's |aboratory. Sanples of aggregate
shall be obtained as the bins discharge into the the wei gh hopper. Sanples
of concrete shall be obtained at the point of delivery to the paver. The
Government will sanple and test concrete and ingredient materials as

consi dered appropriate. The Contractor shall provide facilities and | abor
as may be necessary for procurenent of representative test samples. Testing
by the Governnment will in no way relieve the Contractor of the specified
testing requirenents.

.8.2 Cenentitious Materials

Cement —|, ground granul ated bl ast furnace (GGBF) 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 shipnment
meets the requirenents 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 Governnment from sanples obtained at the mll, at
transfer points, or at the project site.
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Material Quantity

Eine agaoregate [ 1 _ka
o SIIT T | T ™~
Portl and Cenent [ 1 _ka
...... L —— 1 ~I

Bl ended Cenent [ 1 _ka
...... ——1+—%9

Pozzol-an [ 1 _ka
' ———— 9
Silica Fune [ 1 _ka
Hhe —— 1 g

Alr-entralnin

Other admxtures (nahh) [ 1 1

1.9 QUALI FI CATI ONS

All Contractor Quality Control personnel assigned to concrete construction
shal | be American Concrete Institute (AClI) Certified Workmen in one of the
foll owi ng grades (or shall have approved witten evidence of having
conpleted simlar qualification prograns):

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

The foreman or |ead journeyman of the finishing crew shall have simlar
qualification for AClI Concrete Flatwork Technician/Finisher, or equal
Witten docunmentation shall be furnished for each workman in the above
gr oups.

1.10 TEST SECTI ON

At |east 10 days but not nore than 60 days prior to construction of the
concrete pavenent a test sectron shaII be constructed Pnear—the—feb—srte

desFgnaLed—gn—Lhe—cgnLLacL—pLans}—%as part of the productron pavrng area at

an outer edge of the taxiway area.

Cecinpdicated op the droawipgeLE opart of
the productionpavingarea—tThe test section will be allowed to remain in

place, if nmeeting all specification requirenents and will be paid for as
part of the production pavenment}. There will be no separate paynent for the
test section or sections and the cost of the materials, and the construction
wi |l be considered a subsidiary cost of constructing the project. The

Contractor shall notify the Contracting Oficer at |east 5 days in advance
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of the date of test section construction. The test section shall consist of
one paving lane at least 130 m- long and shall be constructed to a thickness
of ——1300 mm The lane width shall be the sane as that required for use

in the project. The test section shall contain at |east one transverse

construction joint. Hkeyed orVWere dowel ed | ongitudinal construction
joints are required in any of the production pavenents, they shall be
installed full Iength al ong one side of the t est str|p throughout t he test
secti on.

haLL—eL—Lhe—LesL—seeL#en———Two separate days shaII be used for construct|on
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
techni ques of m xing, hauling, placing, consolidating, finishing, curing,
start-up procedures, testing nethods, plant operations, and the preparation
of the construction joints. Variations in mxture proportions other than
water shall be nmade if directed. The test section shall be placed as
approved by the Governnent. The Contractor shall vary the water content, as
necessary, to arrive at the appropriate w c ratiocoentent. The m xing pl ant
shall be operated and calibrated prior to start of placing the test section
The Contractor shall use the sane equi pnent, materials, and construction
techni ques on the test section as will be used in all subsequent work. Base
course preparation, concrete production, placing, consolidating, curing,
construction of joints, and all testing shall be in accordance with
applicabl e provisions of this specification. The Contractor shall construct
the test section neeting all specification requirements and bei ng acceptabl e
to the Contracting Officer 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
Governnment. [Test sections allowed to be constructed as part of the
production pavi ng which do not meet specification requirenents shall be

renoved at the CDntractor S expense 1 P_Any—LesL—seeLFens—unaeeepLabLe—Le

ha enp d pense | f

the Cbntractor proposes to use sl|pforn1paV|ng and is unable to construct an
acceptable test section, or if the slipform paving equi prent and procedures
are found to be unable to produce acceptabl e pavenent at any tinme, the

sl i pform pavi ng equi prent shall be renpved fromthe job and the construction
conpl eted using stationary side forms and equi pnent conpatible with them
[The Contractor shall provide four cores at |east 150 nm dianeter and 2
beans at | east 150 by 800 mm by full depth (or 4 beans at |east 150 by 500
mm by full depth) cut frompoints selected in the test section by the
Governnment, 5 days after conpletion of the test section. The Contractor
shall trimthe beans to di nensions directed before delivery for inspection
and testing, as considered appropriate.} Production paving may be started

i medi ately after the results of 7-day tests of the cores (and the sawed
beans) have been approved and after approval of the test section

1.11 DELI VERY, STORAGE, AND HANDLI NG OF MATERI ALS

1.11.1 Bul k Cenentitious Materials
All cenentitious material shall be furnished in bulk. The tenperature of
the cenentitious material, as delivered to storage at the site, shall not
exceed 65 degrees C.

1.11.1.1 Transportation

When bul k cenmentitious material is not unloaded fromprimary carriers
directly into weather-tight hoppers at the batching plant, transportation
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fromthe railhead, mll, or internediate storage to the batching plant shal
be acconplished in adequately designed weat her-tight trucks, conveyors, or
other means that will protect the cenentitious material from exposure to
noi st ure.

.11.1.2 St orage Requirenents

| medi ately upon receipt at the site of the work, cenentitious materials
shall be stored in a dry and properly ventilated structure. All storage
facilities shall be subject to approval and shall allow easy access for

i nspection and identification. Sufficient cementitious nmaterials shall be
in storage to sustain continuous operation of the concrete m xi ng pl ant
whil e the pavenent is being placed. To prevent cenent from beconm ng unduly
aged after delivery, any cenment 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 xi ng pl ant
avoi di ng breakage, segregation, or contamination by foreign materials. Each
size of aggregate from each source shall be stored separately in free-
drai ni ng stockpiles. Fine aggregate and the small est size coarse aggregate
shall remain in free-draining storage for at |east 24 hours inmmediately
prior to use. Sufficient aggregate shall be maintained at the site at al
times to permit continuous uninterrupted operation of the m xing plant at
the tinme concrete pavenent 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

mat eri als. Tracked equi pment shall not be allowed on coarse aggregate
stockpiles. Stockpiles shall be built up and worked avoi ding segregation in
the piles and preventing different sizes of aggregate from bei ng m xed
during storage or batching. Aggregate shall not be stored directly on
ground unless a sacrificial layer is |left undisturbed and unused.

.11.3 O her Materials

Rei nforcing bars and accessories shall be stored above the ground on

pl atfornms, skids, or other supports. Owher materials shall be stored
avoi di ng contam nati on and deterioration. Chenical adm xtures which have
been in storage at the project site for I onger than 6 nonths or which have
been subjected to freezing shall not be used unless retested and proven to
neet the specified requirenments. The Contractor shall ensure that naterials
can be accurately identified after bundl es or containers are opened.

.12 EQUI PMENT
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All plant, equipnment, tools, and machines used in the work shall be
mai ntai ned in satisfactory working conditions at all tines.

1.12.1 _Batching—andMxing—PlantConcrete Production
1.12.1.1 Location—of Batching—andM-odngPlantBat ching, M xing, and

Transporting Concrete

Concrete shall be furnished froma ready-m xed concrete plant. Ready-m xed
concrete shall be batched, m xed, and transported in accordance with ASTM C
94, except as otherw se specified. Truck mxers, agitators, and
nonagitating transporting units shall conmply with NRMCA TMVB-01. Ready-m X
concrete plant equipnent and facilities shall be certified in accordance
with NRMCA QC 3 or shall be PENDOT certified. Approved batch tickets shal

be furnished for each |oad of ready-m xed concrete. The batchingand mixihg

1.12.1.2 Type and Capacity of Batching and MxingPlantTransporting

Concrete to Project Site

Concrete shall be transported to the placing site in truck m xers. Truck

m xers operating at agitating speed or truck agitators used for transporting
pl ant - mi xed concrete shall conformto the requirenments of ASTM C 94.

Nonagi tati ng equi prrent shall be used only for transporting plant-m xed
concrete over a smooth road and when the hauling tine is |l ess than 15

m nutes. Bodies of nonagitating equi pnent shall be snooth, watertight,

metal containers specifically designed to transport concrete, shaped with
rounded corners to mnimze segregation, and equipped with gates that w |
permt positive control of the discharge of the concrete. Fhe batchingand
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UNLEORM-TYREQUI REMENT S~ - STATIONARY-M-XERS

- Regular Tests—— Abbreviated Tests

Al l owahbhl e Al l owahl e
Ar——GWa Ar——0Wa

Unit—welight of air-free 32 32
— mortar—kgloubicneter
Aep—conlenl —npercent 10
Sl umMm nm 25
Hp—Ah 25

Pnrrprneei\'/n etrnngth at 7 daye’ 100 100

—  percent

— Vter content—percent———————— 1. 5 -
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.12.2 Transfer and Spreadi ng Equi pment

Equi pnent for transferring concrete fromthe transporting equi pnent to the
paving |lane in front of the paver shall be specially manufactured, self-
propel |l ed transfer equi pment which will accept the concrete outside the
paving |lane 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. [The travelling surge hopper

shall be a specially manufactured, self-propelled transfer-placer which wll
operate in front of the paver and accept the concrete fromthe transporting
equi pnent outside the paving lane, store it as necessary, and feed it out
evenly across the lane in front of the paver at a depth which permts the
paver to operate efficiently. The capacity shall be such that concrete is
al ways available in front of the paver, to prevent the need for stopping the
paver. It shall be designed to always discharge the ol dest concrete

remai ning in the hopper before the fresher concrete.l

.12. 3 Paver - Fi ni sher

The paver-finisher shall be a heavy-duty, self-propelled nachi ne designed
specifically for paving and finishing high quality pavenent. The paver-
finisher shall weigh at |east 3280 kg per m-of |ane wi dth, and shall be
powered by an engi ne having at |east 15,000 Wper nmeter of lane width. The
paver-finisher shall spread, consolidate, and shape the plastic concrete to
the desired cross section in one pass. The nmechanisns for formng the
pavenment shall be easily adjustable in wi dth and thickness and for required
crown. In addition to other spreaders required by paragraph Transfer and
Spreadi ng Equi prrent, the paver-finisher shall be equipped with a full width
knock-down auger or paddl e mechani sm capable of operating in both
directions, which will evenly spread the fresh concrete in front of the
screed or extrusion plate. |Imrersion vibrators shall be gang nounted at the
front of the paver on a frame equi pped with suitable controls so that al

vi brators can be operated at any desired depth within the slab or conpletely
wi t hdrawn fromthe concrete, as required. The vibrators shall be
automatically controlled so that they will be inmediately stopped as forward
nmoti on of the paver ceases. The spacing of the imrersion vibrators across
the paving | ane shall be as necessary to properly consolidate the concrete,
but the clear distance between vibrators shall not exceed 750 mm  Spud

vi brators shall operate at a frequency of not |less than 135 Hz and an
anplitude of not less than 0.75 nm and tube vibrators at a frequency of not
| ess than 80 Hz and an anplitude of not less than 0.75 mm as determ ned by
COE CRD-C 521. The paver-finisher shall be equipped with a transversely
oscillating screed or an extrusion plate to shape, conpact, and snooth the
surface and shall so finish the surface that no significant anount of hand
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finishing, except use of cutting straightedges, is required. The screed or
extrusion plate shall be constructed to provide adjustnment for crown in the
pavenment. The entire machine shall provide adjustment for variation in | ane
wi dth or thickness and to prevent nore than 200 mm of the screed or
extrusion plate extendi ng over previously placed concrete on either end when
paving fill-in Ianes. Machines that cause di splacenent of properly
installed forns or cause ruts or indentations in the prepared underlying
mat eri al s and nmachi nes that cause frequent delays due to nechanical failures
shall be replaced as directed.

.12.3.1 Paver - Fi ni sher with Fi xed Forns

The paver-finisher shall be equi pped with wheels designed to keep it aligned
with the forns and to spread the |oad so as to prevent defornation of the
forms.

.12.3.2 Sli 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 al
operating conditions. The paver-finisher shall finish the surface and edges
so that no edge slunp beyond all owabl e tol erance occurs. Horizonta
alignment shall be electronically referenced to a taut w re guideline.
Vertical alignment shall be electronically 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 lane. Suitable noving side forns shall be provided that are

adj ustabl e and will produce snooth, even edges, perpendicular to the top
surface and neeting specification requirenents for alignnent and freedom
from edge sl unp.

.12.3.3 Longi tudi nal Mechani cal Fl oat

A | ongi tudi nal nmechanical float shall be specially designed and manufact ured
to snmooth and finish the pavenent surface wi 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 fl oat
plate shall be at least 1.5 m- long by 200 mm wi de and shall automatically
be oscillated in the longitudinal direction while slowy noving fromedge to
edge of the paving lane, with the float plate in contact with the surface at
all tines.

.12.3. 4 Nonr ot ati ng Pi pe Fl oat

A pipe float if used, shall be a nonrotating pipe 150 to 250 nm- in dianeter
and sufficiently long to span the full paving w dth when oriented at an
angl e of approximtely 60 degrees with the centerline. The pipe float shal
be mounted on a self-propelled frane that spans the paving |ane. No neans
of applying water to the surface shall be incorporated in the pipe float.

.12.3.5 O her Types of Finishing Equi pment

Clary screeds or other rotating tube floats, or bridge deck finishers, shal
not be allowed on the project. Concrete finishing equi pment of types other
t han specified above may be denmpnstrated on a test section outside the
producti on pavenent if approved in witing. |If the Contracting Oficer's
representative decides fromevaluation of the test section that the
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equi pnent is better than the specified finishing equipnment, its use will be
permtted as long as it continues to performbetter than the specified
equi pnent .

1.12. 4 Curing Equi prment

Equi pnent for applying nenbrane-form ng curing conmpound shall be nounted on
a self-propelled frane that spans the paving |ane. The reservoir for curing
conmpound shall be constantly nmechanically (not air) agitated during
operation and shall contain neans for conpletely draining the reservoir

The spraying system shall consist of a nmechanically powered punp which will
mai ntai n constant pressure during operation, an operable pressure gauge, and
either a series of spray nozzles evenly spaced across the lane to give

uni formy overl appi ng 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 novenent of the overall frame. All spray
nozzl es shall be protected with wind screens. Any hand-operated sprayers

al l oned by paragraph Menbrane Curing shall be conpressed air supplied by a
mechani cal air conpressor. |If the curing nmachine fails to apply an even
coating of conpound at the specified rate, it shall inmediately be replaced.

1.12.5 Texturing Equi pment
Texturing equi pnent shall be as specified below. Before use, the texturing

equi pnent shall be denponstrated on a test section, and the equi pnent shal
be nmodified as necessary to produce the texture directed.

1.12.5.1 Deep Texturing Equi pnent

Texturing equi pnent shall consist of [a stiff bristled broom—|fa—conbwth

a aVaBERVY a

formng a drag at least 1.2 m- long. This drag shall be nounted in a
wheel ed frame spanning the paving |lane and so constructed that the drag is
mechanically pulled in a straight |ine across the paving | ane perpendi cul ar
to the centerline.

1.12.6 Sawi ng Equi pnent

Equi pment for sawing joints and for other sinmilar sawi ng of concrete shal
be standard di anond-type concrete saws mounted on a wheel ed chassis which
can be easily guided to follow the required alignnent. Blades shall be

di anond tipped. |If denobnstrated to operate properly, abrasive bl ades nay be
used. aws—sha vs—with | a e n—carbi
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be capable of sawing to the ful

least 40 mm —wide 1 —All saws shal

required.

dept h

1.12.7 St rai ght edge

The Contractor shall furnish and maintain at the job site, in good
condition, one 4 m- strai ghtedge for each paving train for testing the

har dened portl and cenent concrete surfaces. These straightedges shall be
constructed of alum num or magnesium all oy and shall have bl ades of box or
box-girder cross section with flat bottom adequately reinforced to insure
rigidity and accuracy. Straightedges shall have handl es for operation on
t he pavenent.

1.12.8 Profil ograph

The Contractor shall furnish a 7.6 m- profil ograph for testing the finished
pavenent 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
"must grind" point, all in accordance with CDT Test 526 and as required by
par agr aph Surface Snpot hness.

PART 2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS

Cenmentitious Materials shall be portland cenent in conbination with pozzol an
or ground granul ated bl ast furnace slag and shall conformto the appropriate
specifications listed below. Cenentitious materials in the conpleted
structure shall be restricted so there is no change in color, source, or

type of cenmentitious material. Cepentitious peterialsshall be portland

materials as supplied to the project shall not exceed 65 degrees C.
2.1.1 Portl and Cement

Portl and cenent shall conformto ASTM C 150, Type |I (low al kali if

avail able). Wen low alkali cenent is not available, the contractor shal
use a conbination of type | portland cenent that does not neet the | ow

al kali requirement with a pozzolan or ground granul ated bl ast furnace (GGBF)
slag provided the following requirenent is net. The expansion of the
proposed conbi nati on shall be equal to or | ess than the expansion of a | ow
al kali cenment neeting the requirenents of this paragraph when tested in
general conformance with ASTM C 441. The expansion tests shall be run
concurrently at an independent |aboratory that is nationally recognized to
perform such tests. 1In addition, tests shall be conpleted in accordance
with ASTM C 1260 as descri bed bel ow i n paragraph "Aggregate Sources". The
governnment reserves the right to confirmthe test results and to adjust the
percentage of pozzolan or GGBF slag in the conmbination to suit other

requirements. _Poptloncd copmnl chall conforpm o ASTMC 1E80  Tweeo LI LLLL
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1.2 Hi gh-Early-Strength Portland Cenent
Hi gh-early-strength cenent shall conformto ASTM C 150, Type IIl with C3A
limted to 58} percent, Flowalkalil]. Type IIl cenment shall be used

only in—concreteinthe followinglocations |——}in isolated instances

and only when approved in witing by the Contracting Officer..

1.3 Pozzol an (Fly Ash—and-Silica—Fune)

1.3.1 Fly Ash

Fly ash shall conformto ASTM C 618, Class F with the optional requirenents
for nultiple factor, drying shrinkage, and uniformty from Table 2A of ASTM
C 618. Requirenment for maxi num al kalies from Table 1A of ASTM C 618 shal
apply. Loss on ignition shall not exceed 3 percent. Fly ash shall have a

Cal cium Oxi de (CaO content of less than 8 percent. |If pozzolan is used in
lieu of GEBF, it shall never be less than 15 percent nor nore than 35
percent by weight of the total cenentitious material. Ely—ash shall-

on a m a A n dinao ne

ANen a¥a
7 oo = >

Coloium Odde (CaQ) conteont of loces than 8 nercent  The C&)nt ractor shall

conply with EPA requirements in accordance with Section 01670 RECYCLED /
RECOVERED MATERI ALS.

.1.4 Ground Granul at ed Bl ast-Furnace (GGBF) Sl ag

Ground Granul ated Bl ast-Furnace Slag shall conformto ASTM C 989, G ade
120.1f GGBF is used in lieu of Class F fly ash, it shall never be less than
20 percent nor nore than 50 percent be weight of the total cenmentitious
material, unless otherw se indicated by the GGBF nanufacturer and approved
by the Contacting O ficer.

.2 AGCREGATES
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2.1 Aggr egat e Sources

Fine 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 from

di fferent sources. Test results shall have a neasured expansion equal to or
| ess than 0.08 percent at 16 days after casting. Should the test data

i ndi cate an expansion greater than 0.08 percent, the aggregate(s) shall be
rejected, or additional testing, using a nodified version of ASTM C 1260,
shall be perfornmed by the Contractor as described below. ASTM C 1260 shal
be modified as follows to include one of the follow ng options:
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a. Uilize the Contractor's proposed | ow al kali portland cenent
and Class F fly ash in conbination for the test proportioning.
Class F fly ash shall contain I ess than 8 percent Cal cium Oxi de
(CaO) and shall be used in the range of 2515 to 4035 percent of the
total cenentitious material by mass. The quantity shall be
determined that will nmeet all the requirenents of these
specifications and which will | ower the expansion equal to or |ess
than 0.08 percent at 16 days after casting.

b. Uilize the Contractor's proposed |ow al kali portland cenent
and ground granul ated bl ast furnace (GGBF) slag in conbination for
the test proportioning. GGBF slag shall be used in the range of
420 to 50 percent of the total cenentitious material by mass. The
quantity shall be determned that will neet all the requirenents of
these specifications and which will |ower the expansion equal to or
| ess 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 submitted to the Contracting
O ficer for evaluation and acceptance.

2.2.2 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, shall neet the requirenents when tested for resistance to freezing and
t hawi ng.

2.2.2.1 Mat eri al Conposition

[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.} [ Aggregate—used for—paving—-6 oApass

2.2.2.2 Quality

Aggregates as delivered to the mxers shall consist of clean, hard, uncoated
particles meeting the requirements of ASTM C 33 and ot her requirenents

speci fied herein. [Coarse aggregate shall be washed. Washing shall be
sufficient to renove dust and other coatings.}|fCoarse aggregate shall be
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2.2.2.3 Particl e 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 shal
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 elongated particle is one having a ratio of length to width greater

t han 3.

2.2.2.4 Si ze and Grading

The nom nal maxi num size of the coarse aggregate shall be —137.5 nm
and shall neet the size groups below. When the noninal nmaxi mum coarse size
is greater than 25 nmm the aggregates shall be furnished in two size groups

as follows:

Nom nal Maxi mum Si ze

nmm Si ze Group
ASTM C 33

19 --No. 67 (4.75 to 19 mm
ASTM C 33

37.5 --No. 4 (19 to 37.5 mm)

The gradi ng of the coarse aggregate within the separated size groups shal
conformto the requirenments of ASTM C 33, Sizes 67 and 4 as delivered to the

2.2.2.5 Del eterious Materials - Airfield Pavements

Air Freezing Aver age
I ndex Precipitation for any
Weat her Col dest year Singl e Month during
Severity in 30 (a) t he Freezing Period
Moder at e 500 or |less Any Anpount
Moder ate (b) 501 or nore Less than 25 nm (1 inch)
Severe 501 or nore 25 mm (1 inch) or nore

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 nmethods shown.

TABLE 5
LIM TS OF DELETERI OUS MATERI ALS | N COARSE AGGREGATE
FOR Al RFI ELD PAVEMENTS
Per cent age by Mass
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Areas— Areas Areas—Areas
with— with with— with
Major Maj-or M-nor M-nor

Clay lunps and friable 0.2 02 2.0 20
particles (ASTM C 142)
Shale (a) (ASTM C 295) 0.1 02 1.0 10
Material finer than 0.075 nmm 0.5 05 1.0 10
(No. 200 sieve) (b) (ASTM C 117)
Li ght wei ght particles (c) 0.2 02 0L 05
(ASTM C 123)
Clay ironstone (d) 0.1 05 1.0 10
(ASTM C 295)
Chert and cherty stone (less than 0.1 05 1.0 50
2.40 My/ cubic neter density SSD
(2.40 Sp. G.)) (e) (ASTM C 295)
Cl ayst one, nudstone, and 0.1 01 1.0 10
siltstone (f) (ASTM C 295)
Shaly and argill aceous 0.2 02 1.0 10
i mestone (g) (ASTM C 295)
O her soft particles 1.0 10 1.0 20
CCE CRD-C 130
Total of all deleterious 1.0 20 30 50
subst ances exclusive of materi al
finer than 0.075 nm (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
much as to have becone slate.
b. Limt for material finer than 0.075 nm (No. 200 sieve) wll be
increased to 1.5 percent for crushed aggregates if the fine
mat eri al consists of crusher dust that is essentially free from
clay or shale.
c. The separation nedium shall have a density of 2.0 M/ cubic neter

Popouts Popouts _Popouts—Popouts

(Sp. G. of 2.0). This limt does not apply to coarse aggregate
manuf actured from bl ast-furnace slag unless contam nation is
evi dent .
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d. Clay ironstone is defined as an inmpure variety of iron carbonate,
iron oxide, hydrous iron oxide, or conbinations thereof, conmonly
m xed with clay, silt, or sand. It conmonly occurs as dull, earthy
particl es, honbgeneous concretionary masses, or hard-shel
particles with soft interiors. Oher nanes conmonly used for clay
i ronstone are "chocol ate bars"” and linonite concretions.

e. Chert is defined as a rock conposed of quartz, chal cedony or opal
or any mxture of these forms of silica. It is variable in color
The texture is so fine that the individual nmineral grains are too
small to be distinguished by the unaided eye. Its hardness is such
that it scratches glass but is not scratched by a knife blade. It
may contain inpurities such as clay, carbonates, iron oxides, and
other mnerals. Oher names 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 |inestone) that contains
chert as |l enses and nodules, or irregular masses partially or
conpl etely replacing the original stone.

f. Claystone, nudstone, or siltstone, is defined as a massive fine-
grai ned sedi mentary rock that consists predonm nantly of indurated
clay or silt without lamnations or fissility. It may be indurated
ei ther by conpaction or by cenentation.

g. Shaly linmestone is defined as |inestone in which shale occurs as
one or nore thin beds or |am nae. These |aninae may be regul ar or
very irregular and may be spaced froma few inches down to minute
fractions of an inch. Argillaceous linmestone is defined as a
limestone in which clay minerals occur dissemnated in the stone in
the ampbunt of 10 to 50 percent by weight of the rock; when these
make up from50 to 90 percent, the rock is known as cal careous (or
dolomitic) shale (or claystone, nudstone, or siltstone).

2.2.2.6 Testing Sequence Deleterious Material s——Airfields Only

The size of the sanple shall be at least 90 kg for the 19 to 37 mm size
and 12 kg for the 4.75 to 19 nm coarse aggregate and 5 kg for the fine
aggregate. The Contractor shall provide facilities for the ready
procurenment 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
may be made by the Governnment 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 linmts on deleterious materials shall be as
fol |l ows:

Step 1. Test approximately one-fifth of sanple for material finer than the
0.075 mMm sieve.

Step 2: Wash off material finer than 0.075 mm sieve fromthe remai nder of
the sanple and reconbine the remainder with material retained on the 0.075
nm sieve fromStep 1
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Step 3: Test remaining full sanple for clay |unps and friable particles and
renove.

Step 4: Test remmining full sanple for |ightweight particles and renove,
and then for chert and/or cherty stone with SSD density of |ess than 2.40
Mg/ cubic nmeter (Sp. G. 2.40) and renpve

Step 5: Test renmmining sanple for clay-ironstone, shale, claystone,
nmudst one, siltstone, shaly and/or argillaceous |inestone, and renove.

Step 6: Test approximately one-fifth of remaining full sanple for other
soft particles.

Determ nation of deleterious materials listed in Steps 4 and 5 shall be
performed by an individual specifically trained in petrographic
identification. The individual selected to performthe identification of
these del eterious materials shall be subject to approval and, at |east 10
days before any individual is proposed to commence this type of work, the
Contractor shall submt a witten resunme of the individual's training and
experience for approval by the —] LaboratoryContracting Oficer. The
Contractor will not be entitled to any extension of time or additiona
paynment due to any del ays caused by the testing, evaluation, or personne
requi renents.

2.2.2.7 Resi stance to Freezing and Thaw ng
Coarse aggregate not having a satisfactory denonstrable service record shal
have a durability factor of 50 or nore when subjected to freezing and
thawi ng in concrete in accordance with COE CRD-C 114.

2.2.2.8 Resi stance to Abrasion

Coarse aggregate shall not show nore than 40 percent | oss when subjected to
the Los Angel es abrasion test in accordance with ASTM C 131

2.2.3 Fi ne Aggregate
Fi ne aggregate shall have a service record of at |east 5 years satisfactory
service in three paving projects or, if a new source is used, shall neet the
requi rements for resistance to freezing and thaw ng.

2.2.3.1 Conposition

Fi ne aggregate shall consist of natural sand, nanufactured sand, or a
conmbi nation of the two, and shall be conposed of clean, hard, durable

a—conbinationthereof neeting all requirenents specified} 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

st ockpil e.

SECTI ON 02753 Page 40




*** SAFETY PAYS*** -
- End of Section --

2.2.3.2 Particl e Shape

Particles of the fine aggregate shall be generally spherical or cubical in
shape.

2.2.3.3 G adi ng

Grading of the fine aggregate, as delivered to the m xer, shall conformto
the requirenments of ASTM C 33. In addition, the fine aggregate, as
delivered to the m xer, shall have a fineness nodulus of not |ess than 2.50
nor nmore than 3.00. The grading of the fine aggregate al so shall be
controlled so that the fineness noduli of at |east nine of every set of ten
consecutive sanples of the fine aggregate, as delivered to the mxer, wll
not vary nore than 0.15 fromthe average fineness noduli of all sanples
previously taken. The fineness nodul us shall be determ ned by COE CRD- C
104.

2.2.3. 4 Del eteri ous Materi a

The ampunt of deleterious material in the fine aggregate shall not exceed
the following Iimts by nass:

Mat eri al Per cent age by Mass
Clay lunps 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 medi um 0.5

with a density of 2.0 My/cubic nmeter (Sp. G. of 2.0))
Total of all above 3.0
2.2.3.5 Resi stance to Freezing and Thaw ng
Fi ne aggregate not having a satisfactory denonstrable service record shal
have a durability factor of 50 or nore when subjected to freezing and
thawi ng in concrete in accordance with COE CRD-C 114.
2.3 CHEM CAL ADM XTURES
2.3.1 Air-Entraining Adm xtures
The air-entraining adm xture shall conformto ASTM C 260 and shal
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.
2.3.2 Accel erat or
An accel erator shall be used only when specified in paragraph SPECI Fl ED
CONCRETE STRENGTH AND OTHER PROPERTI ES and shall not be used to reduce the
amount of cenentitious material used. Accelerator shall conformto ASTM C

494/ C 494N, Type C.  Calcium chloride and admi xtures containing cal cium
chloride shall not be used.
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.3.3 Ret ar der

A retarding adnmi xture shall neet the requirenments of ASTM C 494/ C 494M Type
B, except that the 6-nonth and 1-year conpressive strength tests are wai ved.
The use of the admi xture is at the option of the Contractor, but shall not
be used to reduce the anpbunt of cenentitious materi al

.3.4 Wat er - Reducer

A wat er-reduci ng adm xture shall neet the requirenments of ASTM C 494/ C 494M
Type A or D except that the 6-month and 1-year conpressive strength tests
are wai ved. The admi xture may be added to the concrete m xture only when

its use is approved or directed, and only when it has been used in mxture
proportioning studies to arrive at approved m xture proportions.

.4 CURI NG MATERI ALS
4.1 Menbrane Form ng Curing Conmpound

Menmbrane form ng curing conpound shall be a white pignmented compound
conformng to COE CRD-C 300

4.2 Bur |l ap

Burlap used for curing shall conformto AASHTO M 182, Class 3 or 4.
Mat erials shall be new or shall be clean materials never used for anything
ot her than curing concrete.

.4.3 | npervi ous Sheet Materials

| npervi ous sheet materials shall conformto ASTM C 171, type optional

except [polyethylene sheet shall be white opaguel—fpolyethyl ene sheet shal

not be used}-.

.5 WATER

Water for mixing and curing shall be fresh, clean, potable, and free of

i njurious anounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD-C 400

.6 JO NT MATERI ALS

.6.1 Expansi on Joint Materia

Expansion joint filler shall be a preforned naterial conform ng to [ASTM-D
17581 or] [ASTM D 1752 Type H ,+ HII,} or —HI 11} 1+ Expansion joint filler
shall be 20 mm- thi ck.

.7 REI NFORCI NG

All reinforcenment shall be free fromloose, flaky rust, |oose scale, oil
grease, nmud, or other coatings that m ght reduce the bond with concrete.
Renmoval 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 mensions or nechanical properties shall not be used.
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2.7.1 Rei nforcing Bars and Bar Mats
Rei nforcing bars shall conformto FASTM A 615/ A 615M billet-steel }— ASFM-A

_ASTM-A-617/ A 617M—axle-steel, Gade ——1420.
Bar mats shall conformto ASTM A 184/ A 184M  The bar nenbers shall be

Fbi Il et }|+ail}—faxle} steel
2.7.2 Wel ded Wre Fabric

Wel ded steel wire fabric shall conformto ASTM A 185.

2.7.3 Deformed Wre Fabric

Wel ded deforned steel wire fabric shall conformto ASTM A 497.

2.8.1 Dowel s

Dowel s shall be single piece bars fabricated or cut to length at the shop or
mll before delivery to the site. Dowels shall be free of |oose, flaky rust
and | oose scale and shall be clean and straight. Dowels nay be sheared to
I ength provided that the deformation fromtrue shape caused by shearing does
not exceed 1 nm on the diameter of the dowel and does not extend nore than
1 mm fromthe end of the dowel. Dowels shall be plain (non-deforned) stee
bars confornlng to ASTNIA 36 ASINLA—@LSLA—Q;SNF—GLade—49—9#—69——ASINLA_646LA
Cra — or shall be
steel p|pe confornlng to ASTM A 53/A 53Nl extra strong, as indicated. |If
split dowels are proposed for use, a conplete description of the materials
and installation procedures shall be submitted for approval at |east 15 days
before start of construction. Paint for dowels shall conformto ML-DTL-
24441] 20.

2.9 EPOXY RESI N

Al'l epoxy-resin materials shall be two-conponent materials conformng to the
requi renents of ASTM C 881, Class as appropriate for each application
tenperature to be encountered, except that in addition, the materials shal
neet the follow ng requirenents:
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a. Material for use for enbedding dowels and anchor bolts shall be
Type |V, Gade 3.

b. Material for use as patching materials for conplete filling of
spalls, wide cracks, and other voids and for use in preparing epoxy
resin nortar shall be Type IIl, G ade as approved.

c. Material for use for injecting cracks shall be Type |V, Gade 1

d. Material for bonding freshly m xed portland cement concrete or
nortar or freshly nixed epoxy resin concrete or nortar to hardened
concrete shall be Type V, Grade as approved.

10 SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES
10.1 Specified Flexural Strength

Specified flexural strength, R, for concrete is —}4.5 MPa— at 9028 |
days, as determ ned by tests nmade in accordance with ASTM C 78 of beans
fabricated and cured in accordance with ASTM C 192/ C 192M or as deterni ned

by equival ent flexural strength for acceptance as specified in paragraph

Fl exural Strength. Maxinmum all owabl e water-cenentitious material ratio is

[0. 451 0. 50}. The water-cenentitious nmaterial ratio will be the equival ent |
wat er-cenent ratio as determ ned by conversion fromthe weight ratio of

water to cenment plus pozzol an—siHcafume— and ground granul ated bl ast |
furnace slag by the nass equival ency net hod described in ACI 211.1. The
concrete shall be air-entrained with a total air content of —J6 plus or

m nus 1-5 percentage points, at the point of placenment. Air content shal

be deternined in accordance with ASTM C 231. The nmaxi mum al | owabl e sl unp of
the concrete at the point of placement shall be 50 mm- for pavenent |
constructed with fixed forms. For slipformed pavenent, at the start of the
project, the Contractor shall select a maxi num all owable slunp 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

requi renments of paragraphs, Paving in Hot Wather and Paving in Cold
Weat her. Tenmperature of concrete shall be deternmined 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][28-day} Flexural strengths for each | ot are above the |
"Specified Flexural Strength' as determined by correlation with 14-day
conpressive strength tests specified in paragraph M XTURE PROPORTI ONS BY
CONTRACTOR for [90-day] [28-day} flexural Strength, and no individual set (2
cylinders per sublot) in the lot are 170 kPa— or nore bel ow the equival ent
"Specified Flexural Strength'. |If any lot or sublot, respectively, fails to
neet the above criteria, the ot or sublot shall be renmoved and repl aced at
no additional cost to the Government. This is in addition to and does not
repl ace the average strength required for day-to-day CQC operations as

speci fied in paragraph Average Flexural Strength Required for M xtures.
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11 M XTURE PROPORTI ONS BY CONTRACTOR
11.1 Conposition

Concrete shall be conposed of cenentitious material, water, fine and coarse
aggregates, and adm xtures. The cenentitious material shall be portland

cenent, [or blended cement]+for only portland cenent in conbination with
Fpozzol an}s~— or [ground granul ated bl ast-furnace sl agl—Ffsiticafumel}. Fly

ash, if used with non alkali-reactive aggregates, shall consist of not |ess
than 15 percent of the cenentitious material by mass and not nore than 35
percent. GGBF slag, if used with non alkali-reactive aggregates, shal
consi st of not |ess than 20 percent of the cenentitious material by nass and
not nmore than 50 percent. |If Class F fly ash or GGBF slag is required to
mtigate potential alkali-aggregate reactivity, the percentage by nass
determined fromthe nodified ASTM C 1260 testing shall be used in the

m xture proportioning studi es.. —Fhe total cepmentitious nmaterial content
shallbe at least [280 kg/lcubicmeter] [310 kglcubicmeter]. Adm xtures
shall consist of air entraining adm xture [and-shall—alsoincludelfand may

al so include, as approved} [accelerator} F[retarder} or —fwater-reducing

adm xture. |If water-reducer is used, it shall be used only at the dosage
determ ned during m xture proportioning studies.} High range water-reducing
adm xtures and adm xtures to produce fl owabl e concrete shall not be used.

.11.2 Concrete Proportioning Studies, Pavenent Concrete

Trial design batches, m xture proportioning studies, and testing

requi renents shall be the responsibility of the Contractor. M xture
proportioni ng studies shall be performed by a conmmercial |aboratory,

i nspected by the Governnent, and approved in witing. The |aboratory
performng the m xture proportioning shall conformwi th ASTM C 1077.
Strength requirements during m xture proportioning studies shall be based on
flexural strength as deternmined by test specinens fabricated in accordance
with ASTM C 192/ C 192M and tested in accordance with ASTM C 78. Sanpl es of
all materials used in m xture 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 nethodol ogy described in ACI 211.1,
nodi fi ed as necessary to accommodate flexural strength.

.11.2.1 Wat er - Cenent Ratio

At least three different water-cenment ratios, which will produce a range of
strength enconpassing that required on the project, shall be used. The
maxi mum al | owabl e water-cenment ratio required in paragraph Maxi num Wat er -
Cenment Ratio will be the equivalent water-cenent ratio as determn ned by
conversion fromthe mass ratio of water to cenent plus pozzol an—silica
fume, and ground granul ated bl ast furnace (GEBF) slag by the weight
equi val ency nethod as described in ACI 211.1. In the case where silica
fume or GGBF slag is used, the mass of the siliecafunre and GGEBF slag shal
be included in the equations in ACI 211.1 for the term P, which is used to
denote the mass of pozzolan. Laboratory trial mxtures shall be
proportioned for nmaxi numpermtted slunp and air content.

2.11.2.2 Trial M xture Studies
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Separate sets of trial mixture studies shall be made for each conbination of
cenentitious materials and each comnbi nati on of adni 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 pernmitted by these

speci fications, an accelerator or a retarder may be used w thout separate
trial m xture study. Separate trial mxture studies shall also be made for
concrete for any placing nethod 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 segregati on and excessive

bl eedi ng. Concrete proportioning studies shall be perforned using the
foll owi ng procedures:

.11.2.3 M xture Proportioning for 9028-day Flexural Strength

The foll owing step by step procedure shall be foll owed:

a. Fabricate all beans and cylinders for each nmixture fromthe sane
batch or blend of batches. Fabricate and cure all beans and
cylinders in accordance with ASTM C 192/ C 192M wusing 152 x 152 mm
beans and 152 x 305 mm cyli nders.

b. Test beams in accordance with ASTM C 78, cylinders in accordance
with ASTM C 39/ C 39M

c. Fabricate and cure test beans fromeach m xture for 7, 14 and 28
day flexural tests; 6 beans to be tested per age.

d. Fabricate and cure test cylinders fromeach mxture for 7, 14 and
28 day conpressive strength tests; 6 cylinders to be tested per
age.

e. Using the average strength for each wc at each age, plot al
results fromeach of the three m xtures on separate graphs for wc
versus:

7-day flexural strength
14-day flexural strength
28-day flexural strength

90-day flexural strength

7-day conpressive strength

14-day conpressive strength
28-day conpressive strength
90-day conpressive strength

f. Fromthese graphs select a wc that will produce a mxture giving a
9028-day flexural strength equal to the required strength
determ ned in accordance with paragraph "Average Flexural Strength
Requi red for M xtures".

g. Using the above selected wc, select fromthe graphs the expected
7, 14 and 28 day flexural strengths and the expected 7, 14 and 28
day conpressive strength for the m xture.

h. Fromthe above expected strengths for the selected nmixture
determne the followi ng Correlation Ratios:
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(1) Ratio of the 14-day conpressive strength of the selected
m xture to the 9028-day flexural strength of the m xture (for
accept ance).

(2) Ratio of the 7-day conpressive strength of the sel ected
m xture to the 9028-day flexural strength of the m xture (for CQC
control).

i. |If there is a change in materials, additional mixture design
studi es shall be made using the new materials and new Correl ation
Rati os shall be deterni ned.

j. No concrete pavenent shall be placed until the Contracting O ficer
has approved the Contractor's m xture proportions.

2.11.3 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 from

t he acceptance requirenents of par. 'Concrete Strength for Fina

Acceptance', and it is mandatory that both sets of requirenents nust be net.

If at any tinme, the 'equival ent average 9028-day flexural strength', for any |
lot, as determined by correlation with results of 7-day conpressive test

speci mens, is 410 kPa or nore below the 'required equival ent average 9028- |
day flexural strength', as specified below the paving operation shall be

st opped and the Contractor shall take necessary steps to inprove the mxture
proportioning, materials, or the batching and nmixing to increase the

strength. The paving operations shall not recomrence until the Contracting

O ficer has approved the Contractor's Proposed changes in witing.

2.11.3. 1 Average CQC Fl exural Strength Required for M xtures

In order to ensure neeting, the strength requirenents specified in paragraph
SPECI FI ED CONCRETE STRENGTH AND OTHER PROPERTI ES, during production, the

m xture proportions selected during m xture proportioning studies and used
during construction shall produce a required average CQC fl exural strength
exceedi ng the specified strength, R by the anount indicated below. This
requi red average CQC flexural strength, Ra, will be used only for CQC
operations as specified in paragraph 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 (increased or decreased), as
appropriate and as approved, based on the standard deviation of equival ent
0028-day strengths being attained during paving. |

a. From Previous Test Records: \Wiere a concrete production facility
has previous test records, a standard devi ation shall be
established in accordance with the applicable provisions of ACI
214.3R.  Test records fromwhich a standard devi ation is cal cul ated
shall represent materials, quality control procedures, and
conditions sinmlar to those expected, shall represent concrete
produced to neet a specified flexural strength or strengths within
1 MPa of the 9028-day flexural strength specified for the proposed |
wor k, and shall consist of at |east 30 consecutive tests. A
strength test shall be the average of the strengths of two
speci nens made from the sane sanple of concrete and tested at 2028
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days. Required average CQC flexural strength, Ra, used as the
basis for selection of concrete proportions shall be the value from
the equation that follows, using the standard deviation as

determ ned above:

Ra = R + 1.34S

Where: S = standard devi ati on
R = specified flexural strength
Ra = required average flexural strength

Where a concrete production facility does not have test records
meeting the requirements above but does have a record based on 15
to 29 consecutive tests, a standard deviation shall be established
as the product of the cal cul ated standard devi ation and a

nodi fication factor fromthe follow ng table

MODI FI CATI ON FACTOR

NUVMBER 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
cal cul ation of the standard deviation, the required average
strength, Ra, shall be determ ned by adding 15 percent to the
specified flexural strength, R

PART 3 EXECUTI ON
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1 PREPARATI ON FOR PAVI NG

Bef ore commenci ng paving, the follow ng shall be perforned. Surfaces to
receive concrete shall be prepared as specified below. If used, fornms shal
be in place, cleaned, coated, and adequately supported. Any reinforcing
steel needed shall be at the paving site. All transporting and transfer
equi pnent shall be ready for use, clean, and free of hardened concrete and
foreign material. Equipnment for spreading, consolidating, screeding,
finishing, and texturing concrete shall be at the paving site, clean and in
proper working order. All equipnent and material for curing and for
protecting concrete from weather or nechani cal damage shall be at the paving
site, in proper working condition, and in sufficient anmount for the entire
pl acement. When hot, wi ndy conditions during paving appear probable,

equi pment and material shall be at the paving site to provide w ndbreaks,
shadi ng, fogging, or other action to prevent plastic shrinkage cracking or
ot her damagi ng drying of the concrete.

.2 CONDI TI ONI NG OF UNDERLYI NG MATERI AL

.2.1 General Procedures

Underlying material, [subgradel [base coursel—or [subbase coursel, upon

whi ch concrete is to be placed shall be clean, danp, and free from debris,
waste concrete or cenment, frost, ice, and standing or running water. Prior
to setting forns or placenent of concrete, the underlying material shall be
wel | drained and shall have been satisfactorily graded and uniformy
conpacted in accordance with the applicable Section of these specifications.
The surface of the subgrade or base course shall be tested as to crown,

el evation, and density in advance of setting fornms or of concrete placenment
using slip-formtechniques. Hi 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 pavenent. Where low areas are filled with concrete, the areas shall be
mar ked, as approved, and cores for thickness determ nations as required by
par agr aph, Flexural Strength and Thi ckness shall not be drilled in those
areas. Any underlying nmaterial disturbed by construction operations shal

be reworked and reconpacted to specified density imediately in front of the
paver. |If a slipformpaver is permtted and is used, the same underlying
mat eri al under the paving | ane shall be continued beyond the edge of the

| ane 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 pnent
and procedures which will operate properly on the base course without
causi ng di spl acenment or other danmage.

. 2.2 Traffic on Underlying Materi al

After the underlying material has been prepared for concrete placenment, no
equi pnment shall be permtted thereon. Subject to specific approval,
crossing of the prepared subgrade or base course at specified intervals for
construction purposes may be pernmitted, 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 Oficer before concrete is placed.
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3 WEATHER LI M TATI ONS
3.1 Pl acenment and Protection During Inclement Wat her

The Contractor shall not comrence pl aci ng operati ons when heavy rain or

ot her damagi ng weat her conditions appear imrnent. At all tinmes when

pl aci ng concrete, the Contractor shall nmmintain on-site sufficient
wat er proof cover and neans to rapidly place it over all unhardened concrete
or concrete that m ght be danaged by rain. Placenent of concrete shall be
suspended whenever rain or other danagi ng weat her comences to damage the
surface or texture of the placed unhardened concrete, washes cenment out of
the concrete, or changes the water content of the surface concrete. Al
unhardened concrete shall be imediately covered and protected fromthe rain
or other damagi ng weather. Any pavenent danmaged by rain or other weather
shall be conpletely renoved and replaced at the Contractor's expense as
speci fied in paragraph, Repair, Renoval, Replacenent of Sl abs.

.3.2 Paving in Hot Weat her

When the anbi ent tenperature during paving is expected to exceed 32 degrees
C, the concrete shall be properly placed and finished in accordance with
procedures previously submtted and as specified herein. The concrete
tenperature at tine of delivery to the forms shall not exceed the
tenperature shown in the table bel ow when neasured in accordance with ASTM C
1064/ C 1064M  Cooling of the m xing water or aggregates or placing in the
cool er part of the day nmay be required to obtain an adequate placing
tenperature. An approved retarder nmay be used to facilitate placing and
finishing. Steel forms and reinforcing shall be cooled as approved prior to
concrete placenent when steel tenperatures are greater than 49 degrees C.
Transporting and placing equi pment shall be cooled or protected if necessary
to maintain proper concrete-placing tenperature. Concrete shall be placed
continuously and rapidly at a rate of not |less than 30 m of paving | ane per
hour. The finished surfaces of the newly | aid pavenent shall be kept danp
by applying a fog spray (mst) with approved spraying equi pment until the
pavenment is covered by the curing nedium |f necessary, w nd screens shal
be provided to protect the concrete froman evaporation rate in excess of 1
kg/ square meter per hour, as determ ned by nethod shown in Figure 2.1.5 of
ACl 305R

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 Placenent Tenperature in Degrees C
Greater than 60 33
40- 60 30
Less than 40 27

3.3 Prevention of Plastic Shrinkage Cracking

During hot weather with low hum dity, and particularly with appreciable
wi nd, the Contractor shall develop and institute nmeasures to prevent plastic
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shri nkage cracks from devel oping. Particular care shall be taken if plastic
shrinkage cracking is potentially inmnent and especially if it has

devel oped during a previous placenment. Periods of high potential for

pl astic shrinkage cracking can be anticipated by use of Fig. 2.1.5 of AC
305R. In addition to the protective neasures specified in the previous
paragraph, the concrete placenent shall be further protected by erecting
shades and wi ndbreaks and by applying fog sprays of water, sprinkling,

pondi ng, or wet covering. Wen such water treatnment is stopped, curing
procedures shall be inmediately comenced. 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.

3.3. 4 Paving in Cold Wat her

Speci al protection nmeasures, as submitted and approved, and as specified
herein, shall be used if freezing tenperatures are antici pated 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 less 5 degrees C. However, placenment may begi n when both the
anbi ent tenperature and the tenperature of the underlying material are at

| east 2 degrees C and rising. Wen the anbient tenperature is |less than 10
degrees C, the tenperature of the concrete when placed shall be not |ess
than 10 degrees C nor nmore than 25 degrees C. 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 fromice, snow, or frozen | unps.
Salt, chenmicals or other nmaterials shall not be |ncorporated in the concrete
to prevent free2|ng Mt te =

ehLep#de—}——CaIC|un1ch|or|de shal |l not be used at any time. Coverlng and

ot her nmeans shall be provided for maintaining the concrete at a tenperature
of at least 10 degrees C for not less than 72 hours after placing, and at a
tenperature above freezing for the remai nder of the curing period. Pavenent
damaged by freezing shall be conpletely renoved and replaced at the
Contractor's expense as specified in paragraph REPAIR, REMOVAL, REPLACEMENT
OF SLABS.

3.4 CONCRETE PRODUCTI ON

Bat chi ng, m xing, and transporting equi pment shall have a capacity
sufficient to maintain a continuous, uniformforward novenent of the paver
of not less than 0.8 m per nmnute. Concrete shall be deposited in front of
the paver within 45 nmnutes fromthe tine cenent has been charged into the
m xi ng drum except that if the anbient tenperature is above 32 degrees C,
the tine shall be reduced to 30 mnutes. No water shall be added to the
concrete after it is batched [except that, if truck mxers are pernmtted,
wat er may be added at the paving site to adjust the slunp as approved,

provi ded the maxi num all owable w/ c is not exceeded. Such water shall be

i njected under pressure as described in subparagraph, Truck M xers}. 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 nmass, or volune, of al

i ngredients in each batch delivered, [the water neter and revol ution neter
readi ng on truck mixers] and the tinme of day. Tickets shall be delivered to
the placing foreman who shall keep themon file and deliver themto the
Gover nment weekly.
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4.1 Bat ching and M xi ng Concrete

The batchi ng and m xi ng equi pnent and the operation thereof shall conformto
the requi rements of paragraph EQUI PMENT and as specified herein. Al

equi pment shall be kept clean and in operable condition at all tines. Scale
pi vots and bearings shall be kept clean and free of rust. Any equi pnment
which fails to performas specified shall imediately be renmoved from use
until properly repaired and adjusted, or repl aced.

4.2 Transporting and Transfer - Spreadi ng Operations

[The transporting and transfer equi pnent and the operation thereof shal
conformto the requirenents of paragraph EQU PMENT and as specified herein.
Al l equi pnent shall be kept clean and in operable condition at all tines.
Non- agi tati ng equi pnent shall be used only on snmooth roads and for haul tine
|l ess than 15 mnutes at all tines during the work day. No transporting

equi pnent shall be allowed to operate on the prepared and conpacted
underlying material in front of the paver-finisher.} [FEqui pment shall be
allowed to operate on the underlying material only if approved in witing
and only if no damage is done to the underlying material and its degree of
conmpaction. Any disturbance to the underlying material that does occur
shall be corrected, as approved, before the paver-finisher or the deposited
concrete reaches the location of the disturbance and the equi pnent shall be
repl aced or procedures changed to prevent any future damage.} [An approved
transfer spreader shallshall be used if a travelling surge hopper is not
used, to transfer the concrete from hauling equi pnent outside the paving

| ane and to spread it evenly and strike it off to approxi mate grade in front
of the paver-finisher.} [A travelling surge hopper mayshall be used to
accept the concrete fromthe transporting equi pnent, store it as necessary,
and feed it evenly across the paving |lane at a depth which pernits the paver
to operate efficiently and at a rate that permts the paver to have a

conti nuous forward novenent.] Concrete shall be deposited as close as
possible to its final position in the paving lane. All equipnent shall be
operated to discharge and transfer concrete w thout segregation. In no case
shal | dunping of concrete in discrete piles be permtted. No transfer or
spreadi ng operation which requires the use of front-end | oaders, dozers, or
simlar equipnment to distribute the concrete will be permtted. Al

bat ching and mi xi ng, transporting, transferring, paving, and finishing shal
be properly coordinated and controlled such that the paver-finisher has a
conti nuous forward novenment at a reasonably uniform speed from beginning to
end of each paving | ane, except for inadvertent equi pnment breakdown.

Failure to achieve this shall require the Contractor to halt operations,
regroup, and nodify operations to achieve this requirenent.

.5 PAVI NG

.5.1 CGeneral Requirenents

The paving and finishing 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 properly operable at all tinmes. Pavenent
shall be constructed with paving and finishing equipnment utilizing rigid
fixed fornms [or by use of slipform paving equipnment}. Paving and finishing
equi pnent and procedures shall be capable of constructing paving | anes of
the required width at a rate of at |east 30 m- of paving | ane per hour on a
routi ne basis. Paving equipnment and its operation shall be controlled, and
coordinated with all other operations, such that the paver-finisher has a
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conti nuous forward novenent, at a reasonably uniform speed, from beginning
to end of each paving | ane, except for inadvertent equi pnent breakdown.
Worknmen with foreign material on their footwear or construction equi pnent
that m ght deposit foreign material shall not be permitted to walk or
operate in the plastic concrete.

.5.2 Consol i dati on

Concrete shall be consolidated with the specified type of |ane-spanning,
gang- nount ed, mechanical, imersion type vibrating equi pment nmounted in
front of the paver, supplenmented, in rare instances as specified, by hand-
operated vibrators. Gang-nounted vibrator spuds shall be spaced so as to

t horoughly consolidate the entire paving | ane, but not nore than 750 nm
spacing, and with the outside vibrators not nore than 300 mm 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 50 mm The vibrators or any tanping units in front
of the paver shall be automatically controlled so that they shall be stopped
i medi ately as forward notion ceases. Excessive vibration shall not be

permtted. |If the vibrators cause visible tracking in the paving |ane, the
pavi ng operation shall be stopped and equi prent and operations nodified to
prevent it. Concrete in small, odd-shaped slabs or in isolated |ocations

i naccessi ble to the gang-nounted vi bration equi pnent shall be vibrated with
an approved hand-operated i mersion vibrator. Vibrators shall not be used
to transport or spread the concrete. Hand-operated vibrators shall not be
operated in the concrete at one location 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 maintained at the paving
site at all tines. Any evidence of inadequate consolidation (honeyconb

al ong the edges, |l arge air pockets, or any other evidence) shall require the
i mredi ate stopping of the paving operation and approved adjustnment of the
equi pment or procedures.

.5.3 Operation

When the paver approaches a header at the end of a paving lane, a sufficient
anmount of concrete shall be nmintained ahead of the paver to provide a rol

of concrete which will spill over the header. The amount of extra concrete
shall be sufficient to prevent any slurry that is fornmed 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
possi bl e before they are Iifted. Additional consolidation shall be provided
adj acent to the headers by hand-nani pul ated vi brators. When the paver is
oper ated between or adjacent to previously constructed pavenent (fill-in

| anes), provisions shall be made to prevent danage to the previously
constructed pavenent. Transversely oscillating screeds and extrusion plates
shal | overlap the existing pavenment the m ni mrum possible, but in no case
nore than 200 mm These screeds or extrusion plates shall be electronically
controlled fromthe previously placed pavement so as to prevent them from
applying pressure to the existing pavenent and to prevent abrasion of the
pavenment surface. The overl apping area of existing pavenment surface shal

at all tinmes be kept conpletely free of any | oose or bonded foreign nateria
as the paver-finisher operates across it. Wen the paver travels on

exi sting pavenent, approved provisions shall be nade to prevent damage to
the existing pavenent. Pavers using transversely oscillating screeds shal
not be used to formfill-in lanes that have widths less than a full wdth
for which the paver was desi gnhed or adjusted.
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5.4 Requi red Results

The paver-finisher, and its gang-nounted vi brators, 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

t hroughout, true to line and grade within specified tolerances. The screed
or the extrusion plate shall be properly adjusted to produce a pavenent
surface true to line and grade. Any necessary adjustnment to conpensate for
surgi ng behind the screed or for inadequate height of surface after paving
shal | be carefully made and checked frequently. The paver-finishing
operation shall produce a surface finish free of irregularities, tears,

voi ds of any kind, and any other discontinuities. It shall produce only a
very mni mum of paste at the surface; never nore than 2.5 mm cover over the
top layer of coarse aggregate. The paver-finisher shall nmake only one pass
across the pavenment; nmultiple passes will not be permitted. 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

i nfrequent instances. |If any equi pnment or operation fails to produce the
above results, the paving shall be stopped, the equipnent shall be replaced
or properly adjusted, the operation shall be appropriately nodified, or the
m xture proportions nodified, in order to produce the required results

bef ore recomenci ng paving. No water, other than true fog sprays (mst) as
speci fied in paragraph, Prevention of Plastic Shrinkage Cracking, shall be
applied to the concrete or the concrete surface during paving and finishing.

.5.5 Fi xed Form Pavi ng

Pavi ng equi prent for fixed-form paving and the operation thereof shal
conformto the requirenents of paragraph EQU PMENT, all requirenents
speci fi ed above under paragraph PAVI NG and as specified herein

3.5.5.1 Forms for Fixed-Form Pavi ng

a. Forns shall be steel, except that wood forns nay be used for curves
having a radius of 45 m or less, and for fillets. Forns shall be
equal in depth to the edge thickness of the slab as shown on the
drawi ngs. Fornms shall be in one piece for the full depth required,
except as pernmitted below. Under no conditions shall forms be
adjusted by filling or excavating under the fornms to an el evation
ot her than the bottom of the pavenment slab. \Where the project
requires several different slab thicknesses, fornms 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 bottomof the forma tubular netal
section of the proper thickness or by securely bolting wood pl anks
to the bottomof the form The tubular netal section or wood
pl anks shall conpletely cover the underside of the base of the form
and shall extend beyond the edge of the base a sufficient distance
to provide the necessary stability. The base width of the one-
piece form or built-up form shall be not |less than eight-tenths
of the vertical height of the form except that forns 200 mm or
less in vertical height shall have a base width not |less than the
vertical height of the form Fornms shall not be built-up by adding
to the top. The top surface of each form section shall not vary
more than 1.5 mMmin 4 m froma true line. The face of the form
shall not vary nore than 5 mfmmin 4 m froma true plane. Forms
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with battered top surfaces or distorted faces or bases shall be
removed fromthe project. Were keyway forms are required, they
shall be rigidly attached to the main form so no di spl acenent can
take place. Metal keyway forms shall be tack-welded to stee

forms. Keyway forns shall be so aligned that there is no variation
over 6 mm either vertically or horizontally, when tested with a 4
m tenplate after forns are set, including tests across form

j oints.

b. Steel forns shall be furnished in sections not less than 3 m in
| ength, except that on curves having a radius of 45 m or less, the
I ength of the sections shall be 1.5 m unless the sections are
flexible or curved to the proper radius. Each 3 m length of form
shall be provided with at |east three form braces and pin sockets
so spaced that the formw |l be rigidly braced throughout its
Il ength. Lock joints between form sections shall be free from play
or novenent. Forns shall be free of warps, bends, or kinks.

c. Wod forms for curves and fillets shall be nade of well-seasoned,
surfaced plank or plywood, straight, and free fromwarp or bend.
Wod forms shall be adequate in strength and rigidly braced.

d. The forns shall be set on firmmaterial cut true to grade so that
each form section when placed will be firmly in contact with the
underlying layer for its entire length and base width. Underlying
mat eri al shall be thoroughly conpacted and trinmmed to grade before
forms 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 shall be staked into position and
tightly locked together. The length of pins and quantity provided
in each section shall be sufficient to hold the format the correct
line and grade. \When tested with a straightedge, the top of the
installed formshall conformto the requirements specified for the
finished surface of the concrete, and the |ongitudinal axis of the
upstandi ng |l eg shall not vary nore than 6 nm fromthe
strai ghtedge. Conformity to the alignnment and grade el evations
shown on the drawi ngs shall be checked and necessary corrections
shall be made i mediately prior to placing the concrete. Fornms
shall be set well in advance of concrete placenent. The forns
shal |l be cl eaned and oiled each tinme before concrete is placed. No
concrete shall be placed until setting of forms has been checked
and approved by the CQC team

3.5.5.2 Form Remova
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Forms 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 delayed, the forns shall be left in place for a longer time, as
directed. Forms shall be renoved by procedures that do not injure the
concrete. Bars or heavy netal tools shall not be used directly against the
concrete in renoving the forms. Any concrete found to be defective after
formrenmoval shall be repaired pronptly, using procedures specified

herei nafter or as directed.

3.5.6 Sl i pf orm Pavi ng
3.5.6.1 Genera

Pavi ng equi pnment for slipformpaving and the operation thereof shall conform
to the requirenment of paragraph EQUI PVMENT, all requirenents specified above
i n subpar agraphs, General, Consolidation, Operation, and Required Results,
and as specified herein. The slipformpaver shall shape the concrete to the
speci fied and indicated cross section, neeting all tolerances, in one pass.
The slipform paver shall finish the surface and edges so that only a very
m ni mum i sol at ed anount of hand finishing is required. |f the paving
operation does not meet the above requirenments and the specified tol erances,
the operation shall be imediately stopped, and the Contractor shall regroup
and replace or nodi fy any equi pnent as necessary, nodify pavi ng procedures
or nodify the concrete mx, in order to resolve the problem The slipform
paver shall be automatically electronically controlled froma taut wire
gui deline for horizontal alignnment and on both sides froma taut wire
gui deline for vertical alignnent, except that electronic control froma sk
operating on a previously constructed adjoining |ane shall be used where
applicable for either or both sides. Automatic, electronic controls for
vertical alignment shall always be used on both sides of the lane. Contro
from a sl ope-adjustnent control or control operating fromthe underlying
material shall never be used. |[If approved by the Contracting O ficer after
a preconstruction denonstration, automatic |aser controls nmay be used in
lieu of or to supplenent the taut wire guidelines. Side forns 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
dowel s by dowel inserters attached to the paver or by any other neans of
inserting the dowels into the plastic concrete shall not be permtted. £
o /1 o o
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3.5.6.2 Gui deline for Slipform Paving

Gui del ines shall be accurately and securely installed well in advance of
concrete placenent. Supports shall be provided at necessary intervals to
elimnate all sag in the guideline when properly tightened. The guideline
shal | be high strength wire set with sufficient tension to renove all sag
bet ween supports. Supports shall be securely staked to the underlying

mat eri al or other provisions made to ensure that the supports will not be
di spl aced 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 capabl e of
easy adjustnent in both the horizontal and vertical directions. Wen it is
necessary to | eave gaps in the guideline to permt equipment to use or cross
underlying material, provisions shall be made for quickly and accurately
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repl aci ng 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 60 m shall be checked for

hori zontal and vertical alignment after the guideline across the gap is
tightened. Vertical and horizontal positioning of the guideline shall be
such that the finished pavenent shall conformto the alignnent and grade
el evations shown on the drawings within the specified tolerances for grade
and snoot hness. The specified tolerances are intended to cover only the
normal deviations in the finished pavenent that nmay occur under good
supervi sion 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 subnmitted 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 system
will be based on the results of the denobnstration and on continuing

sati sfactory operation during paving.

.5.7 Pl aci ng Rei nforcing Stee

The type and anount of steel reinforcenent shall be as shown on the

drawi ngs. For pavenent thickness of 300 nm or nore, the reinforcenent

steel shall be installed by the strike-off nethod wherein a | ayer of
concrete is deposited on the underlying material, consolidated, and struck
to the indicated elevation of the steel reinforcenment. The reinforcenent
shall be laid upon the prestruck surface, and the remaining concrete shal
then be placed and finished in the required manner. Wen placenent of the
second lift causes the steel to be displaced horizontally fromits origina
position, provisions shall be nmade for increasing the thickness of the first
lift and depressing the reinforcenment into the unhardened concrete to the
required elevation. The increase in thickness shall be only as necessary to
permit correct horizontal alignnment to be nmaintained. Any portions of the
bottom | ayer of concrete that have been placed nore than 30 minutes without
bei ng covered with the top | ayer shall be renpved and replaced with newy

m xed concrete without additional cost to the Government. For pavenents

Il ess than 300 mm thick, the reinforcenent 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
could inpair bond between the steel and concrete, and laps in the

rei nforcenment shall be as indicated. |In |lieu of the above, automatic

rei nforcenent depressing attachments nmay be used to position the

rei nforcenent, either bar mats or welded wire fabric, provided the entire
operation is approved by the Contracting O ficer. Regardless of the

equi pment or procedures used for installing reinforcenent, the Contractor
shall ensure that the entire depth of concrete is adequately consolidated.
HfWhere reinforcing for Continuously Reinforced Concrete Pavenent (CRCP) is
required, the entire operating procedure and equi pnent proposed shall be
submtted for approval at |east 30 days prior to proposed start of paving.}

5.8 Pl aci ng Dowel s—andTie Bars
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The nethod used in installing and holding dowels in position shall ensure
that the error in alignment of any dowel fromits required alignnent after
t he pavenent has been conpleted will not be greater than 1 mm per 100 mm
Except as otherw se specified below, |ocation of dowels shall be within a
hori zontal tolerance of plus or mnus 15 mMmm The Contractor shall furnish
an approved tenplate 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
pai nted portion shall be w ped clean and coated with a thin, even film of
lubricating oil before the concrete is placed. Pipe used as dowels shall be
filled with a stiff sand-asphalt m xture or portland-cement nortar. Dowels
F andtiebarsl in joints shall be onmtted when the center of the dowel [or
tie barl is located within a horizontal distance froman intersecting joint
equal to or less than one-fourth of the slab thickness. Dowels shall be
installed as specified in the foll owi ng subparagraphs.

.5.8.1 Contraction Joints

Dowel s | and—tie—bars} in longitudinal and transverse contraction joints
within the paving | ane shall be held securely in place, as indicated, by
means of rigid netal frames or basket assenblies of an approved type. The
assenblies shall consist of a franework of netal bars or wires arranged to
provide rigid support for the dowels [ and-the tie bars} throughout the
pavi ng operation, with a m nimum of four continuous bars or w res extending
along the joint line. The dowels [ anrdtie bars] shall be welded to the
assenbly or held firmy by nechanical |ocking arrangenents that will prevent
themfromrising, sliding out, or becom ng distorted during paving
operations. The basket assenblies shall be held securely in the proper

| ocati on by nmeans of suitable pins or anchors. At the Contractor's option
inlieu of the above, dowels [ andtie-bars] in contraction joints shall be
installed near the front of the paver by insertion into the plastic concrete
usi ng 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 [ ard-tie bars] are installed within

speci fied tol erances.

.5.8.2 Construction Joints-Fi xed Form Pavi ng

Installation of dowels [ andtiebars} shall be by the bonded-in-place
method. Installation by removing and replacing in preforned holes will not
be permtted. Dowels [ and-tie bars} shall be prepared and placed across
joints where indicated, correctly aligned, and securely held in the proper
hori zontal and vertical position during placing and finishing operations, by

means of devices fastened to the fornB Hf split dowels are approvedand

. e ~ H 1 0
shaLL—be—appL#ed—} The spaci ng of dowels E and—L#e—ba#s} in construct|on
joints shall be as indicated, except that, where the planned spaci ng cannot
be mai ntai ned because of formlength or interference with form braces,

cl oser spacing with additional dowels [ ertiebars} shall be used
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3.5.8.3 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 existing pavenent, and
simlar |ocations, shall be installed by bonding the dowels into holes
drilled into the hardened concrete. The installation of dowels in

| ongi tudi nal construction joints by dowel inserters attached to a slipform
paver or by any other means of inserting the dowels into the plastic
concrete shall not be permtted. However, when paving two | anes together
with a longitudinal contraction joint between, any dowels required may be
installed in this joint with an approved inserter. Holes approximately 3 nm
greater in dianmeter than the dowels shall be drilled into the hardened
concrete with rotary core drills to receive the dowels. 1In lieu of rotary
drills, the contractor may use percussion drills, provided that spalling at
the collar of the hole does not occur. Regardless of the type of dril

used, the drill shall be held rigidly in exact alignment by neans of a
stable jig or framework, solidly supported; gang drills neeting this are
acceptable. Any danmage to the concrete face during drilling shall be

repaired as directed; continuing damage shall require nodification of the
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 permitted. The dowels shall be held in
alignnment at the collar of the hole, after insertion and before the grout
har dens, 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 pavenent over the top of the dowel and
measuring the vertical distance between the straightedge and the begi nning
and endi ng 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. [Were tie bars
are required in longitudinal construction joints of slipformpavenment, bent
tie bars shall be installed at the paver, in front of the transverse screed
or extrusion plate. |If tie bars are required, a standard keyway shall be
constructed, and the bent tie bars shall be inserted into the plastic
concrete through a 0.45 to 0.55 nm thick nmetal keyway liner. Tie bars
shall not be installed in preformed holes. The keyway |liner shall be
protected and shall remain in place and becone part of the joint. \Wen
bending tie bars, the radius of bend shall not be less than the m ni mum
recommended for the particular grade of steel in the appropriate nateria
standard. Before placenment of the adjoining paving |ane, the tie bars shal
be strai ghtened, using procedures which will not spall the concrete around
the bar.}

.6 FI NI SHI NG

The finishing nmachine, or paver-finisher, shall neet all requirenents

speci fied in paragraph EQU PMENT and herein. Finishing operations shall be
a continuing part of placing operations starting i mediately behind the
strike-off of the paver and the machi nes shall be designed and operated to
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strike off, screed, and consolidate the concrete. Initial finishing shal

be provided by the transverse screed or extrusion plate. The sequence of
operations shall be transverse finishing, |ongitudinal machine floating if
used, straightedge finishing, texturing, and then edging of joints.

Fi ni shing shall be by the machi ne nethod. The hand nethod shall be used
only infrequently and only on isolated areas of odd slab w dths or shapes
and in the event of a breakdown of the nechanical finishing equipnment.

When approved, the hand finishing nmethod may al so be used for separate,

i sol ated sl abs during renoval and repl acenent type repair operations.}

Suppl emrent al hand fini shing for nmachine finished pavenent shall be kept to
an absolute m ninmum Equi prent to be used for supplenmental hand finishing
shall primarily be 3 to 4 m cutting straightedges; only very sparing use of
bull floats shall be allowed. Any machine finishing operation which

requi res appreciable hand finishing, other than a noderate amount of

strai ghtedge finishing, shall be i mediately stopped and proper adjustnents
made or the equi pnent replaced. Every effort shall be nade to prevent

bri ngi ng excess paste to the surface and any operations which produce nore
than 2.5 mm of paste (nortar, water, laitance, etc.) over the top |layer of
coarse aggregate shall be halted i mediately and the equi pnent, m xture, or
procedures nodified as necessary. Conpensation shall be made for surging
behi nd the screeds or extrusion plate and settlenment during hardeni ng and
care shall be taken to ensure that paving and finishing nmachines are
properly adjusted so that the finished surface of the concrete (not just the
cutting edges of the screeds) will be at the required |line and grade.
Surface checks shall be made regularly and pavi ng operations i medi ately

hal ted and adj ust nents nade whenever conpensation is inadequate. Screed and
fl oat 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 del ays due to nmechanical failure shall be replaced. Wen machines
ride the edge of a previously constructed slab, the edge shall be kept clean
and provision shall be made to protect the surface of the slab. Cary
screeds, "bridge deck" finishers, or other rotating pipe or tube type

equi pnment will not be permtted. Finishing equipnent and tools shall be

mai ntai ned clean and in an approved condition. At no tinme 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
shri nkage cracking.

.6.1 Longi t udi nal Fl oati ng

When t he equi pment contains a nechanical, |ongitudinal, oscillating float,
the float shall be operated to snmooth and finish the pavenent i mediately
behi nd the transverse screed or extrusion plate. The float shall be
operated nmintaining contact with the surface at all tines. Care shall be
taken to prevent working paste to the surface in excess of the anpunt

speci fied above.

.6.2 O her Types of Finishing Equipnent

Concrete finishing equi pment of types other than those specified above may
be used on a trial basis, when specifically approved, except that rotating
pi pe or tubes or bridge deck finishers will not be permtted. Approval wll
be given after denobnstration on a test section prior to start of
construction, and provided the Contracting O ficer determ nes that the
pavenment produced is better than that produced by the specified equipnent.
The use of equipnment that fails to produce finished concrete of the required
quality, using concrete proportions and slunp as specified, shall be
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di sconti nued, and the concrete shall be finished with specified equi pment
and in the manner specified above. Vibrating screeds or pans shall be used
only for isolated slabs where hand finishing is pernitted as specified, and
only where specifically approved. Slipform paving equiprment shall not be
operated on fixed forms unl ess approved in witing prior to use.

.6.3 Machi ne Fi nishing Wth Fi xed Fornmns

The machine shall be designed to ride the forns and shall be operated to
screed and consolidate the concrete. Machines that cause displacenent of
the forms shall be replaced. The machine shall make only one pass over each
area of pavenent. |f the equi pment and procedures do not produce a surface
of uniformtexture, true to grade, in one pass, the operation shall be

i mredi ately stopped and the equi pnent, mni xture, and procedures adjusted as
necessary.

.6.4 Machi ne Finishing Wth Slipform Pavers

The slipform paver shall be operated so that only a very mni mum of
additional finishing work is required to produce pavenent surfaces and edges
nmeeting the specified tolerances. Any equipnent or procedure that fails to

nmeet these specified requirenents shall immediately be replaced or nodified
as necessary. A self-propelled nonrotating pipe float may be used if the
Contractor desires while the concrete is still plastic, to renpve m nor

irregularities and score marks. The pipe float shall be 150 to 250 mm in
di aneter and sufficiently long to span the full paving wi dth when oriented
at an angle of approximtely 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,

t he pavi ng operation shall be inmmediately stopped and the equi pnent,

m xture, or operation nodified 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 slunp, either while the concrete is plastic or
after it hardens. Slabs having areas of edge slunp in excess of the

speci fied tol erances shall be renoved and replaced in accordance with

par agr aph, REPAI R, REMOVAL, REPLACEMENT OF SLABS; repair operations on such
areas will not be permtted.

.6.5 Surface Correction and Testing

After all other finishing is conpleted but while the concrete is stil
plastic, mnor irregularities and score narks in the pavenent surface shal
be elimnated by neans of cutting straightedges. Such straightedges shal

be 4 m in length and shall be operated fromthe sides of the pavenent and
frombridges. A straightedge operated fromthe side of the pavenent shal

be equipped with a handle 1 m |onger than one-half the width of the
pavement. The surface shall then be tested for trueness with a straightedge
held in successive positions parallel and at right angles to the center |ine
of the pavenent, and the whol e area covered as necessary to detect
variations. The straightedge shall be advanced al ong the pavenent in
successi ve stages of not nore than one-half the | ength of the straightedge.
Depressions shall be imediately filled with freshly m xed concrete, struck
of f, 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
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from observabl 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. |If
frequent use of bull floats is necessary, the paving operation shall be

st opped and the equi pnment, m xture or procedures adjusted to elimnate the
surface defects. Finishing with hand floats and trowels shall be held to
the absol ute m ni mum necessary. Extrene care shall be taken to prevent
overfinishing joints and edges. The surface finish of the pavenent shall be
produced essentially by the finishing nachine 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

t he pavenent surface during these operations.

.6.6 Hand Fi ni shi ng

Hand fi ni shing operations shall be used only as specified above.

.6.6.1 Equi pnent

In addition to approved nechanical internal vibrators for consolidating the
concrete, a strike-off and tanping tenplate and a |ongitudinal float shal

be provided for hand finishing. The tenplate shall be at |east 300 nmm

| 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
least 3 m |ong, of approved design, and rigid and substantially braced, and
shall maintain a plane 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 vibrated, the concrete shall be struck off and
screeded to the crown and cross section and to such el evati on above grade
t hat when consolidated and finished, the surface of the pavenent will be at
the required elevation. |In addition to previously specified conplete
coverage with handheld i nmersion vibrators, the entire surface shall be
tamped with the strike-off and tanping tenplate, and the tanpi ng operation
continued until the required conpaction and reduction of internal and
surface voids are acconplished (grate tanpers shall not be used).

I medi ately followi ng the final tanping of the surface, the pavenent shal
be floated longitudinally from bridges resting on the side forns and
spanni ng but not touching the concrete. |If necessary, additional concrete
shall be placed and screeded, and the float operated until a satisfactory
surface has been produced. The floating operation shall be advanced not
nore than half the Iength of the float and then conti nued over the new and
previously floated surfaces. Long-handled, flat bull floats shall be used
very sparingly and only as necessary to correct minor, scattered surface
defects. |If frequent use of bull floats is necessary, the operation shal
be stopped and adjusted to elinmnate the surface defects. Finishing with
hand floats and trowels shall be held to the absol ute m ni nrum necessary.
Extrene care shall be taken to prevent overfinishing joints and edges. No
wat er shall be added to the pavenent during finishing operations.

6.7 Texturing
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Before the surface sheen has di sappeared and before the concrete hardens,
the surface of the pavenent shall be given a texture as descri bed herein
After curing is complete, all textured surfaces shall be thoroughly power

broomed to renove all debris. [Any type of transverse texturing shall

3.6.7.1 Broom Text uri ng

Surface texture shall be applied using an approved nechanical stiff bristle
broom drag of a type that will uniformy score the surface. The broom shal
be operated to score the surface transverse to the pavenent center |ine.

The broom shall be capable of traversing the full wi dth of the pavenent in a
single pass at a uniformspeed and with a uniform pressure. Successive
passes of the broom shall be overlapped the m ni mum necessary to obtain a
uniformy textured surface. Broons shall be washed thoroughly at frequent
intervals during use. Worn or damaged broons shall be renpved fromthe job
site. Broom ng should be conpl eted before the concrete has hardened to the
poi nt where the surface will be unduly torn or roughened, but after
hardeni ng has progressed enough so that the nortar will not flow and reduce
t he sharpness of the scores. Specific requirements for the texturing wll
be given on the drawi ngs, but, if not given, the scores shall be uniformin
appearance and approximately 1.5 mmin depth but not nore than 3 nm in
depth. Hand brooming will be permitted only on isolated odd shaped sl abs or
sl abs where hand finishing is permtted. For hand broom ng, the broons
shall have handles |longer than half the width of slab to be finished. The
hand broons shall be drawn transversely across the surface fromthe center
line to each edge with slight overl appi ng strokes.
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.6.8 Edgi ng

After texturing has been conpleted, the edge of the slabs along the forns,
al ong the edges of slipforned | anes, and at the joints shall be carefully
finished with an edging tool to forma snooth rounded surface of 3 mm
radius. Tool marks shall be elimnated, and the edges shall be snpoth and
true to line. No water shall be added to the surface during edging.
Extrenme care shall be taken to prevent overworking the concrete.

.6.9 Qutlets in Pavement

Recesses for the tie-down anchors, lighting fixtures, and other outlets in

t he pavenent shall be constructed to conformto the details and di nensions
shown. The concrete in these areas shall be carefully finished to provide a
surface of the same texture as the surrounding area that will be within the
requi renents for plan grade and surface snpot hness.

.7 CURI NG

7.1 Protecti on of Concrete

Concrete shall be continuously protected agai nst | oss of npisture and rapid
tenperature changes for at |east 7 days fromthe conpletion of finishing
operations. Unhardened concrete shall be protected fromrain and fl ow ng
water. All equi pnent needed for adequate curing and protection of the
concrete shall be on hand and ready for use before actual concrete pl acenent
begins. Sufficient sheet material to protect unhardened concrete fromrain
shall be at the paver at all tines. Protection shall be provided as
necessary to prevent cracking of the pavenent due to tenperature changes
during the curing period. |f any selected nethod of curing does not afford
the proper curing and protection against concrete cracking, the damaged
pavenment shall be renoved and repl aced, and another nethod of curing shal
be empl oyed as directed. Curing shall be acconplished by one of the

foll owi ng net hods except that only noist curing shall be used for the first
24 hours.

.7.2 Menbrane Curi ng

A uniform coating of white-pignmented, menbrane-form ng, curing conmpound
shall be applied to the entire exposed surface of the concrete as soon as
the free water has di sappeared fromthe surface after npist curing ceases.

If evaporation is high and no nmoisture is present on the surface even though
bl eedi ng has not stopped, fog sprays shall be used to keep the surface npi st
until setting of the cenment occurs and bleeding is conplete. Curing
conpound shall then be immediately applied. Along the forned edge faces, it
shall be applied inmediately after the forns are renoved. Concrete shal

not be allowed 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

di sappears. The curing conmpound shall be applied to the finished surfaces
by nmeans of an approved automatic sprayi ng machine. The sprayi ng machi ne
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shall be self-propelled and shall span the newy paved | ane. The machi ne
shall have one or nore spraying nozzles that can be controll ed and operated
to completely and uniformy cover the pavenment surface with the required
anount of curing compound. The curing conpound in the drumused for the
sprayi ng operation shall be thoroughly and continuously agitated

mechani cally throughout the full depth of the drum during the application
Air agitation may be used only to suppl enent nmechanical 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 pnent
shall be kept clean and properly nmaintained and the spray nozzle or nozzles
shal | have adequate wi nd shields. The curing conpound shall be applied with
an overl apping coverage that will give a two-coat application at a coverage
of 10 square nmeters per L, plus or mnus 5.0 percent for each coat. A one-
coat application may be applied provided a uniform application and coverage
of 5 square nmeters per L., plus or minus 5.0 percent is obtained. The
application of curing conpound by hand-operated, nechanical powered pressure
sprayers will be permtted only on odd wi dths or shapes of slabs where

i ndi cated and on concrete surfaces exposed by the renoval of fornms. Wen
the application is made by hand-operated sprayers, the second coat shall be
applied in a direction approxinmately at right angles to the direction of the
first coat. The conmpound shall forma uniform continuous, cohesive film
that will not check, crack, or peel and that will be free from pinhol es and
ot her discontinuities. |f pinholes, abrasions, or other discontinuities

exi st, an additional coat shall be applied to the affected areas within 30
m nutes. Concrete surfaces that are subjected to heavy rainfall within 3
hours after the curing conpound has been applied shall be resprayed by the
met hod and at the coverage specified above. Areas where the curing conmpound
i s damaged by subsequent construction operations within the curing period
shall be immediately resprayed. The surfaces adjacent to joint sawcuts
shall be cl eaned and resprayed with curing conpound i medi 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 pnment or other conditions that m ght
prevent correct application of the nenbrane-curing conpound at the proper
time. Concrete surfaces to which nenbrane-curing conpounds have been
applied shall be adequately protected during the entire curing period from
pedestrian and vehicular traffic, except as required for joint-saw ng
operations and surface tests, and from any other possible damge to the
continuity of the nenbrane.

3.7.3 Moi st Curi ng

Al'l concrete pavenents nust be noist cured for the first 24-hours. Concrete
to be noist-cured shall be nmaintained continuously wet for the entire curing
period, or until curing conpound is applied, comrencing i nmediately after
finishing. |If forns are renoved before the end of the curing period, curing
shall be carried out as on unformed surfaces, using suitable materials.
Surfaces shall be cured by ponding, by continuous sprinkling, by
continuously saturated burlap or cotton mats, or by continuously saturated
pl astic coated burlap. Burlap and mats shall be clean and free from any
contami nation and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day and that the entire surface is
wet .

314 lmpervious Sheet Curing
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3.8 JONTS
3.8.1 General Requirenments for Joints

Joints shall conformto the details indicated and shall be perpendicular to
the finished grade of the pavenent. All joints shall be straight and
continuous fromedge to edge or end to end of the pavenent with no abrupt

of fset and no gradual deviation greater than 12 mm Before comenci ng
construction, the Contractor shall submt for approval a control plan and
equi pnent to be used for ensuring that all joints are straight fromedge to
edge of the pavenent within the above tol erances. Were any joint fails to
nmeet these tol erances, the slabs adjacent to the joint shall be renoved and
repl aced at no additional cost to the CGovernnent. No change fromthe
jointing pattern shown on the draw ngs shall be nmade without witten
approval of the Contracting Oficer. Sealing of joints shall be in
accordance with Section 02762.

3.8.2 Longi tudi nal Construction Joints

Longi tudi nal construction joints between paving |anes shall be | ocated as

i ndicated. Dowels shall be installed in the |ongitudinal construction
joints, or the edges shall be thickened as indicated. Dowels shall be
installed in conformance with paragraph, Placing Dowels. PAhenthe concrete

approved mmterials and procedures ]} After the end of the curing period,
| ongi tudi nal construction joints shall be sawed to provide a groove at the
top for sealant conformng to the details and di mensi ons i ndicated.

3.8.3 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 placenment is interrupted for 30 mi nutes or |longer. Wen concrete
pl acenment cannot be continued, the transverse construction joint shall be
installed at a planned transverse joint, if possible. Transverse
construction joints shall be constructed by utilizing headers and the very
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m ni mum anount of hand pl acenment and finishing techniques. Pavenent shal

be constructed with the paver as close to the header as possible, and the
paver shall be run out conpletely past the header. Transverse construction
joints installed at a planned transverse joint shall be constructed as shown
or, if not shown otherw se, shall be dowelled. Those not at a planned
transverse joint shall be constructed with tie bars and shall not be sawed
or seal ed.

3.8.4 Expansi on Joi nts

Expansi on joints shall be forned where indicated, and about any structures
and features that project through or into the pavement, using joint filler
of the type, thickness, and width indicated, and shall be installed to form
a conplete, uniform separati on between the structure and the pavenent. The
filler shall be attached to the original concrete placenment with adhesive or
ot her 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 width of the paving | ane or other conplete distance in order to
prevent entrance of concrete into the expansion space. Edges of the
concrete at the joint face shall be finished with an edger with a radi us of
3 mm The joint filler strips shall be installed 20 nm bel ow the pavenent
surface with a slightly tapered, dressed-and-oiled wood strip or other
approved material tenporarily secured to the top of the filler to forma
recess to be filled with joint sealant. The wood strip shall be renpved
soon after the concrete has set and the reservoir tenporarily filled with an
approved naterial to protect the reservoir until the joint sealer is
installed. Expansion joints shall be constructed with thickened edges for

| oad transfer.

3.8.5 Contraction Joints

Transverse and longitudinal contraction joints shall be of the weakened-

pl ane or dummy type and shall be constructed as indicated. Longitudina
contraction joints shall be constructed by sawing a groove in the hardened
concrete with a power-driven saw in conformance with requirements for sawed
joints, unless otherw se approved in witing. Transverse contraction joints
shal | be constructed in conformance with requirenents for [sawed joints}

Hnsert-type contractionjoints. |-
3.8.5.1 Sawed Joints

Sawed contraction joints shall be constructed by sawing an initial groove in
the concrete with a 3 mm- blade to the indicated depth. During saw ng of |
joints, and again 24 hours later, the CQC team shall inspect all exposed

| ane edges for devel opnent of cracks bel ow the saw cut, and shal
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i medi ately report results to the Contracting Oficer. |f the Contracting
O ficer determnes that there are nore uncracked joints than desired, the
Contractor will be directed to saw succeeding joints 25 percent deeper than

originally indicated at no additional 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 tinme of initial sawing shall vary depending on existing and antici pated
weat her conditions and shall be such as to prevent uncontrolled cracking of
the pavenent. Sawing of the joints shall comence as soon as the concrete
has hardened sufficiently to permt cutting the concrete w 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 saw ng
shal | be delayed if undercutting is sufficiently deep to cause structura
weakness or excessive roughness in the joint. The sawi ng operation shall be
carried on as required 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 placenent. A chalk line or other suitable
gui de shall be used to mark 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 |ocation
Sawi ng shall be discontinued when a crack devel ops ahead of the saw cut.

Wor kmen and i nspectors shall wear clean, rubber-soled footwear, and the
nunmber of persons wal king on the pavenent shall be limted to those actually
perform ng 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 disappears. 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 material until renmoved i medi ately before sawi ng joi nt seal ant
reservoir. The saw ng equi pment shall be adequate in the nunmber 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 placement is
started and at all tinmes during sawing. At |east one standby sawing unit in
good wor ki ng order shall be available at the jobsite at all tinmes during the
sawi ng operati on.
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3.8.6 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
shall neet the requirenents for snoothness and conpaction specified for al
ot her areas of the underlying material.
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3.8.7 Seal ing Joints

Joints shall be sealed immediately follow ng curing of the concrete or as

soon thereafter as weather conditions pernmt. [Sawing or other renoval of
filler type joint formers shall be acconplished i medi ately before sealing
of the joints.} Joints shall be sealed as speC|f|ed in Section [02760A

PREFORNED ELASTCNERIC CCNPRESSICN JCXNW SEALS FCR CONCRETE PAVEMENTS}-.
3.9 REPAI R, REMOVAL, REPLACEMENT OF SLABS
3.9.1 General Criteria

New pavenent slabs that are broken or contain cracks shall be renpved and
repl aced 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 permtted, as specified, renoval and replacenent shall be
full depth, shall be full width of the paving lane, and the |linmt of renova
shall be normal to the paving | ane and not less than 3 m from each origina
transverse joint (i.e., removal portion shall be at least 3 m
longitudinally, and portion to remain in place shall be at least 3 m 10 feet
longitudinally; thus, if original slab length is less than 6 m the entire
sl ab shall be renobved). The Contracting O ficer will determ ne whether
cracks extend full depth of the pavenment and may require cores to be drilled
on the crack to determ ne depth of cracking. Such cores shall be at |east
150 mm dianeter, shall be drilled by the Contractor and shall 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 Governnment. All epoxy
resin used in this work shall conformto paragraph EPOXY RESIN, Type and
Grade as specified.

3.9.2 Slabs with Cracks Thru Interior Areas

Interior area is defined as that area nore than 600 nm from ei t her adjacent
original transverse joint. Slabs with any cracks that extend into the
interior area, regardless of direction, shall be treated by one of the
foll owi ng procedures.

3.9.2.1 Cracks That Do Not Extend Full Depth of Slab

These cracks, and simlar cracks within the areas 600 mm each side of
transverse joints, shall be cleaned and then pressure injected with epoxy
resin, Type |V, Grade 1, using procedures as approved. The procedure shal
not w den the crack during epoxy resin injection. Al epoxy resin injection
shall take place in the presence of a representative of the Contracting

O ficer.

3.9.2.2 Cracks That Extend Full Depth of Slab

Where there is any full depth crack at any place within the interior area,
the full slab shall be renpved. However, if the cracked area all lies
within 3 m of one original transverse joint, only a partial slab need be
renmoved provided all criteria specified above for distance from each
original transverse joint is net.
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3.9.3 Cracks close to and Parallel to Transverse Joints

Al'l cracks essentially parallel to original transverse joints, extending
full depth of the slab, and Iying wholly within 600 nm either side of the
joint shall be treated as specified hereinafter. Any crack extendi ng nore
than 600 mm fromthe transverse joint shall be treated as specified above
for Slabs Wth Cracks Through Interior Areas. Any cracks which do not
extend full depth of the slab shall be treated as specified above in
subpar agr aph, Cracks That Do Not Extend Full Depth O Slab, and the origina
transverse joint constructed as originally designed.

3.9.3.1 Full| Depth Cracks Present, Original 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
noves al ong the crack, or with a small dianeter saw designed for this use.
The reservoir for joint sealant in the crack shall be formed by routing to a
depth of 19 mm plus or minus 1.5 M and to a width of 16 mm plus or m nus
3 nm Any equi prent or procedure which causes ravelling or spalling al ong
the crack shall be nodified or replaced to prevent such ravelling or
spalling. The joint sealant shall be a liquid sealant as specified for

rigid pavement 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 sealant reservoir has been sawed out,

the reservoir and as nmuch of the | ower saw cut as possible shall be filled
with epoxy resin, Type IV, Gade 2, thoroughly tooled into the void using

approved procedures. |If only the original narrow saw cut has been made, it
shal | be cleaned and pressure injected with epoxy resin, Type |V, Gade 1
usi ng approved procedures. If filler material (joint insert) has been used

to forma weakened plane in the transverse joint, it shall be conpletely
sawed out and the saw cut pressure injected with epoxy resin, Type |V, G ade
1, using approved procedures. Where 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 renminder of the width, it shall be
treated as follows: The area with the separate crack shall be treated as
speci fied above for a parallel crack, and the cracked original joint shal

be prepared and sealed as originally designed.

3.9.3.2 Ful | Depth Cracks, Original Joint Also Cracked

At a transverse joint, if there is any place in the |lane width where a
parall el crack and a cracked portion of the original joint overlap, a
section of the slab containing the crack shall be renobved and repl aced for

the full lane width and at least 3 m long. |If this partial slab remva
places the Iinit of renoval less than 3 m fromthe next transverse joint,
the entire slab shall be renoved. |If the parallel crack crosses the

transverse joint line, a simlar area shall be renoved and replaced in both
sl abs.

3.9.4 Renmoval and Repl acenent of Full Sl abs
VWhere 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'l saw cuts shall be perpendicular to the slab surface. If keys—dowel s~
or—tiebars are present along any edges, these edges shall be sawed ful
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depth 150 mm fromthe edge if only keys are present—or—just beyond the end
of dowels ertiebars—if they are present. These joints shall then be
carefully sawed on the joint line to within 25 nm of the depth of the dowe
orkey. The main slab shall be further divided by sawing full depth, at
appropriate locations, and each piece |lifted out and renoved. Suitable

equi pment shall be used to provide a truly vertical lift, and approved safe
lifting devices used for attachnment to the slabs. The narrow strips al ong
keyed or—dowel ed edges shall be carefully broken up and renpoved using light,
hand- hel d jackhammers, 14 kg or |ess, or other approved simlar equipment.
Care shall be taken to prevent damage 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 trimred so that there is no abrupt offset in any direction greater
than 12 mm and no gradual offset greater than 25 mm when tested in a
horizontal direction with a straightedge. No nechanical inpact breakers,

ot her than the above hand-hel d equi pment shall be used for any renoval of
slabs. If underbreak between 37 and 100 nm deep occurs at any point al ong
any edge, the area shall be repaired as directed before replacing the
renmoved sl ab. Procedures directed will be simlar to those specified for
surface spalls, nodified as necessary. |f underbreak over 100 mm deep
occurs, the entire slab containing the underbreak shall be renpved and

repl aced. \Where there are no dowel s—tie bars,—or keys on an edge, or where
they have been damaged, dowels of the size and spacing as specified for
other joints in simlar pavenent shall be installed by epoxy grouting them
into holes drilled into the existing concrete using procedures as specified
i n paragraph, Placing Dowel s—apd—Fie—Bars. Oiginal danaged dowels er—tie
bars—shall be cut off flush with the joint face. Protruding portions of
dowel s shall be painted and lightly oiled. Al four edges of the new slab
shall thus contain dowel s—or—original—keys or originaltie bars. Placenent
of concrete shall be as specified for original construction. Prior to

pl acement 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 materia
and contani nants and coated with a doubl e application of nenbrane fornmng
curing conpound as bond breaker. Care shall be taken to prevent any curing
conmpound from contacti ng dowel s—ortie bars. The resulting joints around
the new sl ab shall be prepared and seal ed as specified for origina
construction.

.9.5 Removal 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 renmain in place shal
consist of a full depth saw cut across the full |ane width and perpendicul ar
to the centerline of the paving | ane. Replacenent operations shall be the
sanme as specified above, except that, at the joint between the renoved area
and the partial slab to remain, defornmed tie bars shall be epoxy resin
grouted into holes drilled into the slab to remain in place. Size and
spacing of the tie bars shall be as specified for dowels. Drilling of holes
and installation of tie bars shall be as specified for dowels in paragraph,
Pl acing Dowels and Tie Bars, except that no portion of the tie bars shall be
pai nted or oiled. No curing conmpound shall be used on this joint face and,

i medi ately before placing new concrete, the joint surface of the partia
slab remaining in place shall be coated with epoxy resin, Type V, G ade 2.

9.6 Repairing Spalls Along Joints
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Where directed, spalls along joints of new sl abs, along edges of adjacent

exi sting concrete, and al ong parallel cracks shall be repaired by first
maki ng a vertical saw cut at least 25 nmm outside the spalled area and to a
depth of at least 50 mm 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 renove all unsound concrete and at |east a
depth of 12 mm of visually sound concrete. The cavity thus forned shall be
t horoughly cl eaned with high pressure water jets supplenented with
conpressed air to renove all |loose material. |Inmediately before filling the
cavity, a prinme coat shall be applied to the dry cleaned surface of al

sides and bottom of the cavity, except any joint face. The prinme coat shal
be applied in a thin coating and scrubbed into the surface with a stiff-
bristle brush. Prime coat for portland cement repairs shall be a neat
cenment grout and for epoxy resin repairs shall be epoxy resin, Type II1,
Grade 1. The cavity shall be filled with |ow slunp portland cenent concrete
or nortar or with epoxy resin concrete or nortar. Portland cenent concrete
shall be used for larger spalls, those nore than 0.009 cubic nmeter in size
after renoval operations; portland cenment nortar shall be used for spalls
bet ween 0.00085 cubic nmeter and 0.009 cubic nmeter; and epoxy resin nortar
or Type Il1l, Grade 3 epoxy resin for those spalls |less than 0.00085 cubic
meter in size after renoval operations. Portland cement concretes and
nmortars shall be very low slunmp m xtures, 12 mm slunp or |ess,

proportioned, m xed, placed, consolidated by tanping, and cured, all as
directed. F[If the materials and procedures are approved in witing, |atex
nodi fi ed concrete m xtures may be used for repairing spalls |Iess than 0.009
cubic neter in size.} Epoxy resin nortars shall be nade with Type |11,
Grade 1, epoxy resin, using proportions and m xing and placing procedures as
recommended by the nmanufacturer and approved by the Contracting O ficer.

The epoxy resin materials shall be placed in the cavity in layers not over
50 nm thick. The time interval between placenment of additional |ayers
shal |l be such that the tenperature of the epoxy resin material does not
exceed 60 degrees C at any time during hardening. Mechanical vibrators and
hand tanpers shall be used to consolidate the concrete or nortar. Any
repair material on the surroundi ng surfaces of the existing concrete shal

be renoved before it hardens. Where the spalled area abuts a joint, an

i nsert or other bond-breaki ng nedium shall be used to prevent bond at the
joint face. A reservoir for the joint sealant shall be sawed to the

di mensions 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 nore, the entire slab, or 3 m portion thereof, shall be renpved
and replaced as previously specified. FlIn lieu of sawing, spalls not

adj acent to joints, and popouts, both |l ess than 150 mm in maxi num

di rension, may be prepared by drilling a core 50 nm in dianmeter greater
than the size of the defect, centered over the defect, and 50 nm deep or 12
mm into sound concrete, whichever is greater. The core hole shall be

repai red as specified above for other spalls.}

.10 EXI STI NG CONCRETE PAVEMENT REMOVAL AND REPAI R

Exi sting concrete pavenent shall be renoved as indicated. and as specified
in Section 02220A DEMOLI TI ON, nodified, and expanded as specified herein.
Repairs shall be nade as indicated and as specified herein. All operations
shall be carefully controlled to prevent damage to the concrete pavenment and
to the underlying naterial to remain in place. Al saw cuts shall be nade
perpendi cul ar to the slab surface, and form ng rectangul ar areas.
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3.10.1 Renmoval of Existing Pavenent Sl ab

When existing concrete pavenent is to be removed 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 anond-type concrete saw. [If keys or dowels
are present at this joint, the saw cut shall be nmade full depth at 150 mm
fromthe joint if only keys are present, or just beyond the end of dowels if
dowel s are present. The edge shall then be carefully sawed on the joint
line to within 25 M- of the top of the dowel or key.} Next, a full depth
saw cut shall be made parallel to the joint at | east 600 M- fromthe joint
and at least 150 mm fromthe end of any dowels. This saw cut shall be nade
with a wheel saw as specified in paragraph SAW NG EQUI PMENT. All pavenent to
be renoved beyond this |last saw cut shall be renoved usi ng equi pnent and
procedures specified in Section 02220A DEMOLI TI ON and as approved. Al
pavenment 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 renoval. |In lieu of this method,
this strip of concrete may be carefully broken up and renoved usi ng hand-
hel d jackhamrers, 14 kg or less, or other approved |ight-duty equi pnent
which will not cause stress to propagate across the joint saw cut and cause
di stress in the pavenent which is to remain in place. |In lieu of the above
speci fied renoval nethod, the slab nay be sawcut full depth to divide it
into several pieces and each piece lifted out and renpved. Suitable

equi pnent shall be used to provide a truly vertical lift, and safe lifting
devices used for attachnment 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 12 mm- and no gradual offset greater than 25
nm- when tested in a horizontal direction with a straightedge. |If the
Contractor is unable to produce such a joint face, or if underbreak or other
di stress occurs, the Contractor shall saw the dowels or keys flush with the
joint. The Contractor shall then install new dowels, of the size and
spaci ng used for other simlar joints, by epoxy resin bonding themin holes
drilled in the joint face as specified in paragraph, Placing dowels and Tie-
bars. Al this shall be at no additional cost to the Governnent.] [Dowel s
of the size and spacing indicated shall be installed as shown on the

drawi ngs by epoxy resin bonding themin holes drilled in the joint face as
speci fied in paragraph, Placing Dowels and Tie Bars. ]

3.10.2 Edge Repair

The edge of existing concrete pavenent agai nst which new pavenent abuts
shall be protected fromdamage at all times. Areas which are damaged during
construction shall be repaired at no cost to the Governnent; repair of

previ ously existing damage areas [wllbe paid foras |istedinthe bid
schedulel [will be considered a subsidiary part of concrete pavement
construction.

3.10.2. 1 Spal | Repair

Spalls along joints and along cracks shall be repaired where indicated and
where directed. Repair materials and procedures shall be as previously
speci fied in subparagraph, Repairing Spalls Al ong Joints.

3.10.2.2 Under br eak Repair
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Al'l underbreak shall be repaired. First, all delanm nated and | cose nmateria
shall be carefully renmoved. Next, the underlying material shall be
reconpacted, without addition of any new material. Finally, the void shal
be conpletely hand-filled with paving concrete m xture, thoroughly

consol idated. Care shall be taken to produce an even joint face fromtop to
bottom Prior to placing concrete, the underlying material shall be

t horoughly noi stened. After placenent, the exposed surface shall be heavily
coated with curing conmpound. All this shall be done at |east 24 hours
before placing the new paving concrete against the joint.

.10.2.3 Underlying Materia

The underlying material adjacent to the edge of and under the existing
pavenment which is to remain in place shall be protected from danmage or

di sturbance during renoval operations and until placenent of new concrete,
and shall be shaped as shown on the drawi ngs or as directed. Sufficient
underling material shall be kept in place outside the joint line to

conpl etely prevent disturbance of material under the pavenment which is to
remain in place. Any material under the portion of the concrete pavenent to
remain in place which is disturbed or loses its compaction shall be
carefully renmoved and replaced with concrete as specified above under

Under break Repair. The underlying material outside the joint line shall be
t horoughly conpacted and shall be npbist when new concrete is placed.

.11 PAVEMENT PROTECTI ON

The Contractor shall protect the pavenent against all danage prior to fina
acceptance of the work by the Government. Aggregates rubble, or other
simlar construction materials shall not be piled on airfield pavenents.
Traffic shall be excluded fromthe new pavenent by erecting and maintaining
barri cades and signs until the concrete is at |east 14 days old, or for a

|l onger period if so directed. As a construction expedient in paving

i nternedi ate | anes between newl y paved pilot |anes, operation of the hauling
equi pnent 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.

Al so, the subgrade planer, concrete paving and finishing machi nes, and
simlar equi pmrent nmay be permitted to ride upon the edges of previously
constructed sl abs when the concrete has attained a m nimum fl exural strength
of 2.8 MPa and approved neans are furnished to prevent damage to the slab
edge. All new and existing pavenent carrying construction traffic or

equi pment shall be continuously kept conpletely clean, and spillage of
concrete or other materials shall be cleaned up i mediately upon occurrence.
Speci al care shall be used where Contractor's traffic uses or crosses active
airfield pavenment. |In these areas, if necessary in order to acconplish
this, full-tinme worknmen with hand broons shall be used at anytinme there is
traffic. O her existing pavenents used by the Contractor shall be power
broonmed at |east daily when traffic operates. For fill-in |anes, equipnent
shall be used that will not damage or spall the edges or joints of the

previ ously constructed pavement.

.12 TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

12,1 Testing and I nspection by Contractor

The Contractor shall performthe inspection and tests descri bed bel ow, and
based upon the results of these inspections and tests, shall take the action
required and submit reports as required. Wen, in the opinion of the
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Contracting Officer, the paving operation is out of control, concrete

pl acenent 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
shal |l have denonstrated a know edge and ability to performthe necessary
test procedures equivalent to the ACI nini mum gui delines for certification
of Concrete Field Testing Technicians, Grade |I. The individuals who perform
the inspection of concrete shall have denonstrated a knowl edge and ability
equivalent to the ACI m ni mum gui delines for certification of Concrete
Construction Inspector, Level Il. 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. This testing shall be performed by the Contractor regardl ess of any
other testing perfornmed by the Governnment, either for pay adjustnent

pur poses or for any other reason.

3.12. 2 Testing and I nspection 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
modul us determi 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
whi ch sanples are taken may be selected by the Contractor as the
nmost advant ageous for control. However, the Contractor is
responsi bl e for delivering fine aggregate to the mxer within
specification limts.

b. Corrective Action for Fine Aggregate G ading. When the anount
passing on any sieve is outside the specification limts, the fine
aggregate shall be imediately resanpled and retested. |If there is
anot her failure on any sieve, the fact shall be inmediately
reported to the Contracting O ficer, paving shall be stopped, and
i medi ate steps taken to correct the grading.

3.12.2.2 Coar se Aggregate

a. Gading. At |east 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 l|ocation at
whi ch sanples are taken may be selected by the Contractor as the
nost advant ageous for production control. However, the Contractor
shall be responsible for delivering the aggregate to the n xer
within specification linmts. A test record of sanples of aggregate
taken at the same |ocations shall show the results of the current
test as well as the average results of the five nbpst recent tests
including the current test. The Contractor may adopt approved
limts for control coarser than the specification limts for
sanpl es taken other than as delivered to the nmixer to allow for
degradati on during handling.

b. Corrective Action for Grading. Wen the amobunt passing any sieve
is outside the specification limts, the coarse aggregate shall be
i medi ately resanpled and retested. |f the second sanple fails on
any sieve, that fact shall be reported to the Contracting O ficer
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and steps taken to correct the grading. Were two consecutive
averages of 5 tests are outside specification limts, the operation
shall be considered out of control and shall be reported to the
Contracting O ficer, paving shall be stopped, and inmedi 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 shal
performsimlar tests for aggregate quality at |east once every nonth, and
when the source of aggregate or aggregate quality changes. Testing interva
may be increased to three nonths when the previous two tests indicate the
aggregate neets all quality requirenents. Sanples tested after the start of
concrete placenent shall be taken immediately prior to entering the concrete
m xer .

3.12.2. 4 Scal es, Batching and Recordi ng

a. Weighing Accuracy. The accuracy of the scales shall be checked by
test weights prior to start of concrete operations and at | east
once every nonth for conformance with specified requirements. Such
tests shall also 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 weighing
operation by noting and recording the required nass, recorded mass,
and the actual mass batched. The Contractor shall test and ensure
that the devices for dispensing adm xtures are operating properly
and accurately.

c. Corrective Action. When either the weighing accuracy or batching
accuracy does not conply with specification requirenents, the plant
shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be
corrected i medi ately.

3.12. 2.5 Bat ch- Pl ant Contro

The neasurenent of all constituent materials including cenentitious

mat eri al s, each size of aggregate, water, and admi xtures shall be
continuously controlled. The aggregate masses and anmount of added water
shall be adjusted as necessary to conpensate for free noisture in the
aggregates. The anount of air-entraining agent shall be adjusted to contro
air content within specified limts. A report shall be prepared indicating
type and source of cenent used, type and source of pozzolan or slag used,
anmopunt and source of adm xtures used, aggregate source, the required
aggregate and water masses per cubic neter, anount of water as free nvisture
in each size of aggregate, and the batch aggregate and water nmsses per
cubic nmeter for each class of concrete batched during each day's plant
operation.

3.12. 2.6 Concrete M xture
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a.

Air Content Testing. Air content tests shall be nmadeperfornmed
when test specinmens are fabricated. |In addition, air content tests
shal | be performed on each concrete truck until the test results
show consi stent results within the specified air content

requi renents, as determ ned by the Contracting Officer. 1In any
event addition, at least two other tests for air content shall be
made on randonmly sel ected batches of each separate concrete mxture
produced during each 8-hour period of paving. Additional tests
shall be made when excessive variation in workability is reported
by the placing foreman or Governnent inspector. Tests shall be
made in accordance with ASTM C 231. Test results shall be plotted
on control charts which are kept current and shall, at all tinmes,
be readily available to the Governnent and shall be submtted
weekly. Copies of the current control charts shall be kept in the
field by testing crews and results plotted as tests are nmade. When
a single test result reaches either the upper or |ower action
limt, a second test shall imediately be made. 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

previ ous sentence, shall be plotted on a separate control chart for
each mixture on which an average line is set at the m dpoint of the
specified air content range from paragraph SPECI Fl ED CONCRETE
STRENGTH AND OTHER PROPERTIES. An upper warning limt and a | ower
warning limt line shall be set 1.0 percentage point above and
bel ow the average line, respectively. An upper action linit and a
| ower action linmt Iine shall be set 1.5 percentage points above
and bel ow the average |line, respectively. The range between each
two consecutive tests shall be plotted on a secondary control chart
for range where an upper warning linmt 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 materials or
transportati on methods cause air content |oss between the m xer and
the paving site, correlation sanples shall be taken at the paving
site as required by the Contracting O ficer, and the air content at
the m xer controlled as directed.

Air Content Corrective Action. Wenever points on the contro

chart for percent air reach either warning limt, an adjustnent
shall inmediately be nmade in the anpunt of air-entraining adm xture
batched. As soon as practical after each adjustnment, another test
shall be nmade to verify the result of the adjustnment. Wenever a
poi nt on the secondary control chart for range reaches the warning
limt, the admi xture di spenser shall be recalibrated to insure that
it is operating accurately and with good reproducibility. 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 control and the
pavi ng operation shall imrediately be halted until the air content
is under control. Additional air content tests shall be nade when
paving is restarted.

Slunp Testing. Slunp tests shall be nadeperforned when test
speci mens are fabricated. In addition, slunp tests shall be
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performed on each concrete truck until the test results show
consistent results within the specified slunp requirenents, as
determned by the Contracting Officer. In _additierany event, at

| east four other slunp tests shall be made 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. Also, additional tests shall be made
when excessive variation in workability is reported by the placing
foreman or Government inspector. Test results shall be plotted on
control charts which shall at all tinmes be readily available to the
Government and shall be submitted weekly. Copies of the current
control charts shall be kept in the field by testing crews and
results plotted as tests are made. \Wen a single slunp test
reaches or goes beyond the upper action limt, a second test shal

i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot on
both the control chart for slunp and the chart for range, and for
deternmi ning need for any renedial action. An upper warning limt
shall be set at 12 mm below the maxi mum al | owabl e sl unp on
separate control charts for slunmp used for each type of mxture as
specified in paragraph, SPECIFI 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 same paragraph for
fixed form paving or as selected by the Contractor at the start of
the project for slipformpaving. The range between each
consecutive slunmp test for each type of mixture shall be plotted on
a single control chart for range on which an upper action limt is
set at 38 mm 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 slump. |[If the Contractor's materials
or transportation methods cause slunp | oss between the m xer and
the paving site, correlation sanples shall be taken at the paving
site as required by the Contracting O ficer, and the slump at the
m xer controlled as directed.

Slunp Corrective Action. Whenever points on the control charts for
slunp reach the upper warning linit, an approved adjustnment shal

i medi ately be nade in the batch masses 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
speci fied, based on aggregates which are in a saturated surface dry
condition. \When a slunp result (average of two tests made
concurrently, as specified above) exceeds the upper action linmt,
no further concrete shall be delivered to the paving site unti
proper adjustnents have been nmade. |Imediately after each

adj ustment, another test shall be nmade to verify the correctness of
the adjustnment. Whenever two consecutive individual slunp tests,
made during a period when there was no adjustnment of batch nasses,
produce a point on the control chart for range at or above the

upper action limt, the paving operation shall imediately be
halted, and the Contractor shall take approved steps to bring the
sl unp under control. Additional slunp tests shall be nmade as

di rect ed.

Tenperature. The tenperature of the concrete shall be nmeasured
when conpressive strength specinens are fabricated. Measurenent
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shall be in accordance with ASTM C 1064/ C 1064M  The tenperature
shall be reported along with the conpressive strength data.

3.12.2. 7 Concrete Strength Testing for CQC

Contractor Quality Control operations for concrete strength shall consist of
the foll owi ng steps:

a. Take sanmples for strength tests at the paving site. Fabricate and
cure test cylinders in accordance with ASTM C 31/ C 31M test them
in accordance with ASTM C 39/ C 39M

b. Fabricate and cure 2 test cylinders per sublot fromthe same batch
or truckload and at the sane time acceptance cylinders are
fabricated and test them for conpressive strength at 7-day age.

c. Average all 8 conpressive tests per lot. Convert this average 7-
day conpressive strength per lot to equival ent 9028-day fl exura
strength using the Correlation Ratio determ ned during m xture
proportioning studies.

d. Conpare the equival ent 9028-day flexural strength fromthe
conversion to the Average Flexural Strength Required for M xtures
from paragraph of same title.

e. |f the equivalent average 9028-day strength for the lot is bel ow
the Average Flexural Strength Required for M xtures by 138 kPa
flexural strength or nmore, at any tinme, adjust the mixture to
i ncrease the strength, as approved.

f. If the equival ent average 9028-day strength is above the Average
Fl exural Strength Required for Mxtures by 138 kPa flexura
strength or nmore for 2 consecutive days, the Contractor will be
permtted to adjust the m xture to decrease the strength, as
approved.

g. The Contractor's CQC testing agency shall maintain up-to-date
control charts for strength, showing the 7-day CQC conpressive
strength, the 14-day conpressive strength (from acceptance tests)
and the 9028-day equival ent flexural strength of each of these for
each | ot.

3.12.2.8 I nspection Before Pl acing

Underlying materials, construction joint faces, forns, reinforcing, dowels,
and enbedded itens shall be inspected by the Contractor in sufficient tine
prior to each paving operation in order to certify to the Contracting

O ficer that they are ready to receive concrete. The results of each

i nspection shall be reported in witing.

3.12.2.9 Pavi ng

a. Paving Inspection. The placing foreman shall supervise all placing
and pavi ng operations, shall determne that the correct quality of
concrete is placed in each location as shown and that finishing is
performed as specified; shall be responsible for nmeasuring and
recordi ng concrete tenperatures and anbi ent tenperature hourly
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3.12.2.10

a.

3.12.2. 11

a.

during placing operations, weather conditions, tine of placenent,
vol unme of concrete placed, and nethod of paving and any probl ens
encount er ed.

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 avail able. Paving shall not be continued if piles of
concrete exist or if the concrete is inadequately consolidated or
if surface finish is not satisfactory. |If any batch of concrete
fails to nmeet the tenperature requirenents, imedi ate steps shal

be taken to inprove tenperature controls.

Vi brators

Vi brator Testing and Use. The frequency and anplitude of each

vi brator shall be determ ned in accordance with COE CRD-C 521 pri or
to initial use and at | east once a nonth when paving is in
progress. Additional tests shall be nade as directed when a

vi brator does not appear to be adequately consolidating the
concrete. The frequency shall be determ ned while the vibrator is
operating in concrete with the tachoneter being held against the
upper end of the vibrator head while al nost submerged and j ust
before the vibrator is withdrawn fromthe concrete. The anplitude
shall be determned with the head vibrating in air. Two

measur enents shall be taken, one near the tip and another near the
upper end of the vibrator head, and these results averaged. The
make, nodel, type, and size of the vibrator and frequency and
anplitude results shall be reported in witing.

Vi brator Corrective Action. Any vibrator not neeting the
requi renents of subparagraphs, Paver-Fini sher and Consolidation
shall be immediately renoved from service and repaired or repl aced.

Curing I nspection

Moi st Curing Inspections. At |least twice each shift, and not |ess
than four tines per day (never nore than 7 hours apart) on both
wor k and non-work days, an inspection shall be nade of all areas
subject to moist curing. The surface mpisture condition shall be
not ed and recorded.

Moi st Curing Corrective Action. Wen any inspection finds an area
of inadequate curing, imediate corrective action shall be taken
and the required curing period for the area shall be extended by 1
day.

Menbrane Curing I nspection. No curing compound shall be applied
until the Contractor has verified that the conmpound is properly

m xed and ready for spraying. At the end of each day's operation
the quantity of conpound used shall be determ ned by nmeasurenent of
the container and the area of concrete surface covered; the
Contractor shall then conpute the rate of coverage in square neters
per L and shall also note whether or not coverage is uniform Al
this shall be reported daily.
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d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conmpound is less than that specified or when the coverage is
not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per day
on non-work days, an inspection shall be nade of all areas being
cured using inmpervious 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
cl osed, the tears and hol es 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
shall be made of all areas subject to col d-weather protection. Any
deficiencies shall 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 months when concrete is being placed, or once for every
38,000 cubic meters of concrete placed, whichever results in the
| ongest tinme interval, uniformty of concrete mixing shall be
deternmined in accordance with COE CRD-C 55. The original test
shall be a Regular Test. After the nixing operation has been
tested and approved, subsequent tests shall be Abbreviated 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 mxing shall be deternm ned in accordance with ASTM C 94/C
94M  The truck m xers shall be selected randomy for testing.
When satisfactory performance is found in one truck m xer, the
performance of nixers of substantially the same design and
condition of the blades nay be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. When a mxer fails to neet
m xer uniformty requirements, either the mxing time shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adj ustments shall be nmade to the m xer until conpliance is
achi eved. After adjustnments have been made, another uniformty
test shall be nade.

3.12.2. 14 Reports

All 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 from
the start of the construction season through the current week. During

peri ods of col d-weat her protection, reports of pertinent tenperatures shal
be made daily. These requirements do not relieve the Contractor of the
obligation to report certain failures immediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
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confirmed in witing in the routine reports. The Contracting O ficer has
the right to exanine all contractor quality control records.
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SECTI ON 16526

TAXI WVAY AND APRON LI GHTI NG AND VI SUAL NAVI GATI ON Al DS
08/ 01

AVMENDMENT 1

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI C119.1 (1986; R 1997) Seal ed I nsul ated Under ground
Connector Systems Rated 600 Volts

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

ASTM A 123/ A 123M (2000) Zinc (Hot-Dip Gal vani zed) Coatings on
Iron and Steel Products

ASTM A 153/ A 153M (2000) Zinc Coating (Hot Dip) on Iron and
St eel Har dwar e

ASTM A 780 (2000) Repair of Damaged and Uncoated areas
of Hot - Di pped Gal vani zed Coati ngs

ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

ASTM D 709 (2000) Lami nated Thernosetting Materials

ASTM D 1654 (1992) Evaluation of Painted or Coated

Speci nens Subj ected to Corrosive Environments
FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM
FM P7825a (1998) Approval Cuide Fire Protection

FM P7825b (1998) Approval Cuide Electrical Equipnent

U. S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

FAA AC 150/5345-7 (Rev D; Change 1) L-824 Underground
El ectrical Cable for Airport Lighting
Circuits

FAA AC 150/ 5345- 26 (Rev B; Changes 1 & 2) L-823 Plug and

Recept acl e, Cable Connectors
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FAA AC 150/ 5345-42 (Rev C, Change 1) Airport Light Bases,
Transf ormer Houses, Junction Boxes and
Accessories

FAA AC 150/ 5345- 44 (Rev F) Taxiway and Runway Signs
FAA AC 150/ 5345- 46 (Rev B) Runway and Taxi way Light Fixtures
FAA AC 150/ 5345-47 (Rev A) Isolation Transforners for Airport
Li ghting Systens
FAA DWG C- 6046 (1978? Frangi bl e Coupling Type | and Type 1A
Details

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C2 (1997) National Electrical Safety Code
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)
NEMA RN 1 (1998) Pol yvinyl-Chloride (PVC) Externally
Coated Gal vani zed Rigid Steel Conduit and
I nternedi ate Metal Conduit

NEMA TC 2 (1998) Electrical Polyvinyl Chloride (PVC
Tubi ng (EPT) and Conduit (EPC-40 and EPC- 80)

NEMA TC 3 (1990) PVC Fittings for Use with Rigid PVC
Condui t and Tubi ng

NEMA TC 6 (1990) PVC and ABS Plastic Uilities Duct for
Underground Installation

NEVA WC 7 (1988; Rev 3 1996) Cross-Linked-
Ther nosetti ng- Pol yet hyl ene-Insul ated Wre and
Cabl e for the Transm ssion and Distribution
of Electrical Energy
NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)
NFPA 70 (1999) National Electrical Code
THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC Pai nt 20 (1991) Zinc-Rich Primers (Type | -
"I norganic" and Type Il - "Organic")
UNDERWRI TERS LABORATORI ES (UL)
UL 6 (1997) Rigid Metal Conduit

UL 83 (1998; Rev thru Sep 1999) Thernopl asti c-
I nsul ated Wres and Cabl es

UL 486A (1991; Rev thru Dec 1998) Wre Connectors and
Sol dering Lugs for Use with Copper Conductors
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UL 510 (1994; Rev thru Apr 1998) Pol yvinyl Chloride,
Pol yet hyl ene, and Rubber |nsul ating Tape

UL 797 (1993; Rev thru Mar 1997) Electrical Mtallic
Tubi ng

UL 1242 (1996; Rev Mar 1998) Internediate Metal
Condui t

UL Elec Const Dir (1999) Electrical Construction Equi pnent
Directory

.2 GENERAL REQUI REMENTS

Itens of the sanme classification shall be identical including equipnent,
assenblies, parts, and conponents.

2.1 Code Conpliance

The installation shall conply with the requirements and recomrendati ons of
NFPA 70 and | EEE C2 and | ocal codes where required.

. 2.2 St andard Product

Mat eri al and equi prent shall be a standard product of a manufacturer

regul arly engaged in the manufacture of the product and shall essentially
duplicate itens that have been in satisfactory use for at |east 2 years
prior to bid opening.

. 2.3 Preventi on of Corrosion

.2.3.1 Metallic Materials

Metallic materials shall be protected against corrosion as specified.

Al um num shall not be used in contact with earth or concrete. \Were

al um num conductors are connected to dissinmilar nmetal, fittings conformnng
to UL 486B shall be used.

.2.3.2 Ferrous Metal Hardware

Ferrous nmetal hardware shall be hot-dip gal vani zed in accordance with ASTM A
123/ A 123M and ASTM A 153/ A 153M

.2.3.3 Lum naires Fabricated from Ferrous Metal s

Lum naires fabricated fromferrous nmetals, unless hot-dip gal vanized or of
porcel ain enanel finish shall be factory finished with a weather-resistant
finish in accordance with paragraphs FACTORY COATI NG and FI NI SHI NG, except
exposure shall be 200 hours. Finish color shall be the manufacturer's
standard, unless otherw se indicated.

. 2.4 Unusual Service Conditions

Items furnished under this section shall be specifically suitable for the
foll owi ng unusual service conditions:
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1.2.4.1 NOT USED
1.2.4.2 O her

Mat erial or equipnment to be installed underground; in handhol es, manhol es,
or underground vaults; or in light bases, shall be suitable for submerged
operation.

1.2.5 Verification of Dinmensions

The Contractor shall beconme fanmiliar with details of the work, verify
dimensions in the field, and advise the Contracting Oficer of any
di screpancy before perform ng any work.

1.3 SYSTEM DESCRI PTI ON

The airfield and heliport lighting and visual navigation aids shall consist
of taxiway lights, apron lights, taxiway signs and the lighting power supply
and control.

1.4 SUBM TTALS

Governnent approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnment. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Li ghti ng and Navigation Aids; G RE

Coordi nati on drawi ngs consi sting of conposite draw ngs show ng
coordi nati on of work of one trade with that of other trades and
with the structural and architectural elements of the work.

Drawi ngs shall be in sufficient detail to show overall dinmensions
of related items, clearances, and relative |ocations of work in
allotted spaces. Draw ngs shall indicate where conflicts or

cl earance probl ens exi st between the various trades.

As-Built Drawi ngs; G RE

Drawi ngs that provide current factual information including
deviations from and anendnents to the draw ngs and changes in the
wor k, conceal ed and visible, shall be provided as instructed. The
as-built drawi ngs shall show installations with respect to fixed
installations not associated with the systens specified herein.
Cable and wire shall be accurately identified as to direct-burial
or in conduit and shall |ocate the connection and routing to and
away from bases, housings, and boxes.

Lighting System G RE
Detail Drawi ngs; G RE
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Detail drawi ngs for the conplete systemand for poles, lighting
fixtures, bracket arms, cages, and handholes. Refer to plans for
addi ti onal equi pment to be subnmitted.

I ncl ude di nensions, effective projected area EPA, accessories,
pad installation, and construction details. Photonetric data,
i nclude zonal |unmen data, average and mininumratio, aimng
di agram and conputerized candl epower distribution data shal
acconmpany shop drawi ngs. Refer to plans for additional subnitta
critria.

Pol e Base Desi gn; G RE

Desi gn of the pole shaft, pole base, anchor bolts, etc., for the
effects of wind, seismc, and dead |oad. The design shall be
performed and sealed by a qualified |icensed engineer

SD- 03 Product Data
Materials and Equi prent; G RE

A conplete item zed listing of equipnent and materials proposed
for incorporation into the work. Each item zation shall include an
item nunber, the quantity of itens proposed, and the nane of the
manuf acturer. Data conposed of catal og cuts, brochures, circulars,
speci fications and product data, and printed information in
sufficient detail and scope to verify conpliance with requirenents
of the contract docunents.

Protection Plan; G RE

Det ai | ed procedures to prevent danage to existing facilities or
infrastructures. |f damage does occur, the procedures shal
address repair and replacenent of damaged property at the
Contractor's expense.

Training; G RE

I nformation describing training to be provided, training aids to
be used, sanples of training materials to be provided, and
schedul es of training, 3 weeks before training is scheduled to
begi n.
Speci al Tools; G RE

Li st of special tools and test equi pment required for maintenance
and testing of the products supplied by the Contractor

Parts; G RE

A list of parts and conponents for the system by manufacturer's
name, part nunber, nonenclature, and stock |level required for
mai nt enance and repair necessary to ensure continued operation with
m ni mal del ays.

Repair Requirenments; G RE
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I nstructions necessary to check out, troubl eshoot, repair, and
repl ace components of the systems, including integrated electrica
and mechani cal schematics and di agranms and di agnostic techni ques
necessary to enabl e operation and troubl eshooting after acceptance
of the systemshall be provided.

Posted Instructions; G RE

A typed copy of the proposed posted instructions showi ng w ring,
control diagranms, conplete |layout and operating instructions
expl ai ni ng preventive nmaintenance procedures, methods of checking
the system for normal safe operation, and procedures for safely
starting and stopping the system Proposed di agrans, instructions,
and ot her sheets shall be submitted prior to posting.

SD- 06 Test Reports
Field Quality Control; G RE

Upon conpl etion and testing of the installed system perfornmance
test reports are required in booklet formshowing all field tests
performed to adjust each component and all field tests perforned to
provi de conpliance with the specified performance criteria. Each
test shall indicate the final position of controls.

Field test reports shall be witten, signed and provided as each
circuit or installation itemis conpleted. Field tests shal
i ncl ude resistance-to-ground and resistance between conductors, and
continuity measurenents for each circuit. For each series circuit
t he i nput voltage and output current of the constant current
regul ator at each intensity shall be neasured. For nultiple
circuits the input and output voltage of the transformer for each
intensity setting shall be measured. A visual inspection of the
lights operation, or of the markings appearance, or of the
installation of fixtures or units installed shall be reported.

I nspection; G RE

I nspection reports shall be prepared and provided as each stage
of installation is conpleted. These reports shall identify the
activity by contract nunber, location, quantity of nmaterial placed,
and conpliance with requirenents.

SD-07 Certificates

Welding, G RE
Cavl es, CGeneral Requirements; G RE

Certifications, when specified or required, including
Certification of the Qualifications of Medium Voltage Cabl e
Installers, Certified Factory and Field Test Reports, and
Certificates of Conpliance subnmtted in |lieu of other proofs of
conpliance with these contract provisions. A certification that
contains the names and the qualifications of persons reconmended to
performthe splicing and term nation of medi umvoltage cabl es
approved for installation under this contract shall be included.
The certification shall indicate that any person recommended to
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perform actual splicing and term nati on has been adequately trained
in the proper techniques and has had at |east 3 recent years of
experience in splicing and term nating the same or simlar types of
cabl es approved for installation. Any person reconmended by the
Contractor may be required to performa dummy or practice splice
and termnation, in the presence of the Contracting O ficer, before
bei ng approved as a qualified installer of mediumvoltage cabl es.

If that additional requirenment is inposed, the Contractor shal
provi de short sections of the approved types of cables with the
approved type of splice and term nation kits, and detail ed

manuf acturer's instruction for the proper splicing and termni nation
of the approved cable types. The certification shall be prepared
in conformance with paragraph CERTIFI CATES OF COVPLI ANCE in the
SPECI AL CONTRACT REQUI REMENTS, and shall be acconpani ed by
satisfactory proof of the training and experience of persons
recommended by the Contractor as cable installers. The SF sub 6
gas pressurized cable and conduit systeminstaller nust be trained
and certified in installation of this type of system and nust be
approved by the manufacturer of the system

Mat eri als and Equi prent; G RE

When equi pnrent or materials are specified to conformto the
standards or publications and requirenents of AASHTO ANSI, ASTM
AEIC, FM | EEE, IES, NEMA, NFPA, or UL, or to an FAA, FS, or M5,
proof that the itens furnished under this section of the
specifications conformto the specified requirenents shall be
i ncluded. The label or listing in UL Elec Const Dir or in FM
P7825a, FM P7825b or the manufacturer's certification or published
catal og specification data statenment that the itens conply with
applicabl e specifications, standards, or publications and with the
manufacturer's standards will be acceptable evidence of such
conpliance. Certificates shall be prepared by the manufacturer
when the manufacturer's published data or drawi ngs do not indicate
conformance with other requirenents of these specifications.

SD- 10 Operation and Mi ntenance Dat a

Equi pmrent; G RE

Si x copi es of operation and six copies of mmintenance manuals for
the equi pnment furnished. One conplete set shall be furnished prior
to performance testing and the renminder shall be furnished upon
acceptance. Operating nmanuals shall detail the step-by-step
procedures required for system startup, operation, and shutdown.
Operating manual s shall include the manufacturer's nanme, node
nunber, parts list, and brief description of all equipment and
their basic operating features. Mintenance manual s shall 1ist
routi ne mai ntenance procedures, possible breakdowns and repairs,
and troubl eshooti ng guides. Mintenance manuals shall include
conduit and equi pment |ayout and sinplified wiring and contro
di agrams of the system as install ed.

PRODUCTS

MATERI ALS
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Equi pnrent and materials shall be new unless indicated or specified
otherwise. Materials and equipnent shall be | abell ed when approved by
Underwriters Laboratories (UL) or Factory Mutual (FM System Askarel and
i nsul ating liquids containing polychlorinated bi phenyls (PCB's) will not be
al lowed in any equi pnent. Equi pnent installed below grade in vaults,
manhol es, and handhol es shall be the subnersible type.

1.1 El ectrical Tape

El ectrical tape shall be UL 510 plastic insulating tape.

1.2 Narepl at es

Each maj or conponent of equi pnment shall have as a mninmumthe nmanufacturer's
nane, address, and catal og or style nunber on a naneplate securely attached
to the itemof equipnent. Laninated plastic naneplates shall be provided
for equiprment, controls, and devices to identify function, and where
applicable, position. Nanmeplates shall be 3.2 nm (1/8 in.) thick | am nated
cel l ul ose paper base phenolic resin plastic conformng to ASTM D 709 sheet
type, grade ES-3, white with black center core. Surface shall be a matte
finish with square corners. Lettering shall be engraved into the bl ack
core. Size of naneplates shall be 25.4 by 63.5 mm (1 by 2-1/2 in.) mnimm
with mninmum6.4 mm (1/4 in.) high normal block |ettering. Nanmeplates

provi ded as indicated. Naneplates shall be fastened to the device with a

m ni mum of two sheet netal screws or two rivets.

.1.3 Conduit, Conduit Fittings, and Boxes

.1.3.1 Rigid Steel or Internediate Metal Conduit (IMC) and Fittings

The metal conduit and fittings shall be UL 6 and UL 1242, respectively,

coated with a polyvinylchloride (PVC) sheath bonded to the gal vani zed
exterior surface, nomnal 1.0 nm (40 mls) thick, conformng to NEVA RN 1.

.1.3.2 NOT USED

.1.3.3 NOT USED

.1.3. 4 Pl astic Duct for Concrete Encased Buria

These ducts shall be PVC conformng to NEVA TC 6, Type EB
.1.3.5 Plastic Conduit for Direct Buria

This plastic conduit shall be PVC conforming to NEMA TC 2 (conduit) and NENVA
TC 3 (fittings) Type EPC-80 PVC.

.1.3.6 Frangi bl e Couplings and Adapters

These frangi bl e couplings shall be in accordance with FAA DWs C-6046. Upper
section of frangible coupling shall be provided with one of the follow ng:

a. Unthreaded for slip-fitter connections.

b. 61.1 mm (2-13/32 in.) 16N-1A nodified thread for nut and
conpression ring to secure 50 mm (2 in.) EM.
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c. 50 M (2 in.) 11-1/2-N.P.T. (tapered) with 5.6 mm (7/32 in.)
nom nal wall thickness to accept rigid conduit coupling.

d. Frangi bl e Couplings for specialized applications as approved.

e. Electrical Metallic Tubing UL 797, where indicated for use with
frangi bl e couplings and adapters.

2.1. 4 Wre and Cabl e

Conductors shall be copper except as otherw se indicated.

2.1.4.1 Conductor Sizes

15 M NUTE DRY W THSTAND DC TEST VOLTAGES (kV)

Joints
Cabl e, on Extruded
Rat es 133 Percent Di el ectric
Vol t age I nsul ation Term nati ons Cabl e
Phase NEMA  AEIC
to WC 7 Cs5
Phase WC 8 CSs6 | EEE Std 48 | EEE STD 404
2.5 25 - - 40 - -
5.0 25 - - 50 25
8.7 35 - - 65 35
15 65 - - 75 55
25 100 - - 105 75
28 - - 125 115 85
34.5 - - 155 140 100

Conductor size shall conformto American Wre Gage (AWG. Conductor sizes
| arger than No. 8 AWG shall be stranded. No. 8 AWG and snaller may be solid
or stranded unl ess otherw se indicated.

2.1.4.2 Low Vol tage Wre and Cabl e

UL 83, Type THWN shall be used for secondary series lighting circuits to be
installed in pavenent.

2.1.4.3 Power Cables for Use in Taxiway and Apron Lighting
Power cables shall be rated 5 kV, 133 percent, insulation level, with shield
and jacket conforming to NEMA WC 7 for crosslinked pol yethyl ene insul at ed
cabl es.
2.1.4.4 Wre and Cable for Airfield and Heliport Lighting Systens
a. Taxiway and Apron lighting cable shall be FAA AC 150/ 5345-7, Type
L-824 for crosslinked polyethylene Type C 5000-volt cable. Series
taxi way and apron lighting cable shall be unshiel ded.

b. Counterpoise Wre. No. 4 AWG bare stranded copper, anneal ed or
soft drawn.
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.1.4.5 Cabl e Tags

Cabl e tags for each cable or wire shall be installed at duct entrances
entering or |eaving manhol es, handhol es, and at each terminal within the
lighting vault. Cable tags shall be stainless steel, bronze, |ead strap, or
copper strip, approximately 1.6 nm (1/16 in.) thick or hard plastic 3.2 mm
(1/8 in.) thick suitable for inmersion in salt water and inpervious to
petrol eum products and shall be of sufficient length for inprinting the

| egend on one line using raised letters. Cable tags shall be pernmanently
mar ked or stanped with letters not less than 6.4 mm (1/4 in.) in height as
i ndicated. Two-color lamnated plastic is acceptable. Plastic tags shal
be dark colored with markings of light color to provide contrast so that
identification can be easily read. Fastening material shall be of a type
that will not deteriorate when exposed to water with a high saline content
and to petrol eum products.

.1.5 NOT USED

.1.6 NOT USED

1.7 NOT USED

.1.8 Cabl e Connectors and Splices

Cabl e connectors in accordance with FAA AC 150/ 5345-26, Item L-823 shall be
used for connections and splices appropriate for the type of cable. Oher

types of cable connectors and splices shall be of copper alloys for copper

conductors, alum num alloys for alum num conposition conductors and a type

designed to m nimnm ze gal vanic corrosion for copper to alum num conposition

conductors. For FAA Type L-824 lighting cable, connectors shall be FAA AC
150/ 5345- 26, Type L-823.

.1.9 Transfornmers

.1.9.1 Encapsul ated |sol ati on Transforners

These transforners shall be FAA AC 150/ 5345-47, Type L-830. Each
transforner shall be provided with rating as shown on the contract draw ngs.

.1.10 Li ght Bases

Li ght bases shall be FAA AC 150/5345-42 Type L-868. Steel bases, Class 1
Size B shall be provided as indicated or as required to accommdate the
fixture or device installed thereon if dianeter is not shown.

.1.10.1 Accessori es

Base plates, cover plates, and adapter plates shall be provided to
accommpdat e vari ous sizes of fixtures. Bolts shall be stainless steel

1,11 NOT USED
.1.12 NOT USED

.1.13 Lanps and Filters
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Lanps shall be of size and type indicated, or as required by fixture

manuf acturer for each lighting fixture required under this contract. Filters
shal |l be of colors as indicated and confornming to the specification for the
light concerned or to the standard referenced.

.1.14 NOT USED

.1.15 NOT USED

.1.16 NOT USED

.1.17 NOT USED

.1.18 NOT USED

.1.19 NOT USED

.1.20 NOT USED

.1.21 Li ghting Fi xtures

The lighting fixtures for the airfield and heliport lighting shall be as
shown in the contract drawings or as required in other contract docunents.

.2 NOT USED

.3 NOT USED

.4 NOT USED

.5 OBSTRUCTI ON LI GHTI NG AND MARKI NG

Qbstructions on or near the apron shall be marked and/or |ighted as shown on
the contract drawi ngs. Obstruction marker lights shall ent aviation red
flashing and/or steady burning light as required. The light fixtures, shall
be FAA AC 150/ 5345-43, Type L-810. For multiple flashing lights on a
circuit, the lights shall flash in unison. Obstruction marker |ights shall
be single-unit type as shown in the contract draw ngs. The obstruction
lights shall be energized as shown on the contract draw ngs or other
contract docunents.

.6 NOT USED

.7 NOT USED

. 8 NOT USED

.9 NOT USED

.10 NOT USED

.11 NOT USED

.12 TAXI VWAY LI GHTI NG SYSTEMS

Taxi way lighting systens shall include edge lights, guidance signs, and hold
position lights and signs. These systens shall also include the associ ated
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equi pnent, power supplies and controls, nounting devices, and
i nterconnecting wiring to provide conplete systens as specified.

.12.1 Taxi way Edge Lights/Apron Lights

Taxi way edge light shall emt aviation blue light and the apron |ights shal
emt aviation yellow |light both either provided by filters or gl obes for
both airfields and heliports. The edge |ights shall neet the requirenents
of FAA AC 150/ 5345-46, Type L-861T, for elevated, and Type L-852E, for

sem flush, lights.

.12.2 NOT USED

.12.3 Taxi way Gui dance Si gns

The taxiway guidance signs shall neet the requirenents of FAA AC 150/ 5345-
44, Type L-858Y for information and Type L-858R for nmandatory signs. The
size and information on the signs shall be as shown on contract draw ngs.
The power supply to connect to series circuits shall be as indicated on the
contract draw ngs.

.13 HI D FLOODLI GHTI NG

Refer to the plans for specification of floodlights, poles, cages, pole
base, etc.

.14 NOT USED

.15 NOT USED

.16 NOT USED

.17 NOT USED

.18 FACTORY COATI NGS

Equi pnent and conponent items, including but not linmted to transforner
stations and ferrous netal |uminaries not hot-dip gal vanized or porcelain
enamel finish shall be provided with corrosion-resistant finishes which
shall wi thstand 200 hours of exposure to the salt spray test specified in
ASTM B 117 without |oss of paint or release of adhesion of the paint priner
coat to the nmetal surface in excess of 1.6 nm (1/16 in.) fromthe test mark.
The scribed test nmark and test evaluation shall be in accordance with ASTM D
1654 with a rating of not less than 7 in accordance with TABLE 1, (Procedure
A). Cut edges or otherw se damaged surfaces of hot-dip gal vani zed sheet
steel or nmill galvani zed sheet steel shall be coated with zinc rich paint
conform ng to SSPC Paint 20 in accordance with ASTM A 780.

PART 3 EXECUTI ON

3.

1 GENERAL | NSTALLATI ON REQUI REMENTS

Steel conduits installed underground shall be installed and protected from
corrosion in conformance with the requirenments of Section 16415 ELECTRI CAL
WORK, | NTERI OR. Except as covered herein, excavation, trenching, and
backfilling shall conformto the requirements of Section 02316 EXCAVATI ON
TRENCHI NG, AND BACKFI LLI NG FOR UTI LI TIES SYSTEMS. Concrete work shal
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conformto the requirenments of Section 03300CAST-1 N PLACE STRUCTURAL
CONCRETE

3.2 CABLES, GENERAL REQUI REMENTS

The type of installation, size and nunber of cables shall be as indicated
Conductors larger than No. 8 AWG shall be stranded. Loads shall be divided
as evenly as practicable on the various phases of the system Mnufacturer's
written reconmendations shall be furnished for each type of splice and
medi um vol tage cable joint and term nation, and for fireproofing application
nmet hods, and shall be approved before any work is done. Mediumvoltage cable
joints and term nations shall be the standard product of a manufacturer and
shall be either of the factory preformed type or of the kit type containing
tapes and other required parts. Mediumvoltage cable joints shall be nmde
by qualified cable splicers. Conpounds and tapes shall be electrical grade
suitable for the cable insulation provided and shall use design naterials
and techni ques recommended by the nmanufacturer. Mxinum|length of cable
pul | and cable pulling tensions shall not exceed the cable nmanufacturer's
recomendat i ons.

3.2.1 Duct Line Installation

Medi um vol t age cabl es shall be installed in duct |ines where indicated

Cabl e splices in | owvoltage cables shall be made i n manhol es and handhol es
only, except as otherwi se noted. Cable joints in nediumvoltage cables
shall be made in manholes only. Neutral and ground conductors shall be
installed in the sane duct with their associ ated phase conductors.

Count erpoi se cable shall be installed in a separate duct or direct-buria

not | ess than 150 mm above the uppernost duct containing electrical cable
El ectrical metallic tubing shall not be installed underground or enclosed in
concrete.

3.2.2 NOT USED
3.2.2.1 Trenchi ng

Bottonms of trenches shall be snmooth and free of stones and sharp objects.
Where bottonms of trenches conprise materials other than sand or stone-free
earth, 75 mm |layers of sand or stone-free earth shall be laid first and
conpacted to approxi mte densities of surrounding firmsoil

3.2.2.2 NOT USED
3.2.2.3 Ot her Requirenents

Ducts shall extend at |east 300 mm beyond each edge of any paving. Cables
may be pulled into conduit froma fixed reel where suitable rollers are
provided in the trench. A suitable waterproof nonhardening mastic conpound
shall be used to facilitate such centering. |If paving are in place where
cables are to be installed, coated rigid steel conduits driven under the
paving or railroad tracks may be used in lieu of concrete-encased ducts.
Damage to conduit coatings shall be prevented by providing ferrous pipe
jackets or by suitable predrilling. Were cuts are nmade in any paving, the
pavi ng and sub-base shall be restored to their original condition

3.2.2.4 Medi um Vol t age Cabl e Joints or Low Voltage Cable Splices
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Cable joints or splices in direct-burial cables are not permtted in runs of
300 neters or less, nor at intervals of less than 300 nmeters in |onger
runs, except as required for taps. Locations of cable joints or splices in
shorter intervals, where required to avoid obstructions or damage to cabl es,
shall be approved. Cable joints or splices shall be installed in cable
boxes, except that nedi um voltage separable connectors or |ow voltage seal ed
i nsul ated connectors do not require cable boxes.

3.2.2.5 Surface Markers

Mar kers shall be | ocated near the ends of cable runs, at each cable joint or
splice, at approximately every 150 neters along cable runs, and at changes
in direction of cable runs. Markers shall be constructed as indicated

3.2.3 Connection to Buil dings

Cabl es shall be extended into the various buildings as indicated, and shal
be properly connected to the first applicable term nation point in each
building. Interfacing with building interior conduit systens shall be at
conduit stubouts terminating 1.5 neters outside of a building and 600 mm
bel ow fini shed grade as specified. After installation of cables, conduits
shall be sealed with caul ki ng conpound to prevent entrance of npisture or
gases into buildings.

3.3 MVEDI UM VOLTAGE CABLES

Medi um vol t age cabl es shall be suitable for a rated circuit voltage of 5 kV.
O her parts of the cable system such as joints and term nations shall have
ratings not less than the rating of the cables on which they are installed
Separ abl e i nsul ated connectors shall have nom nal voltage ratings

coordi nated to associ ated apparatus ratings rather than cable ratings when
used to connect cable to apparatus. Cables shall be provided with 133
percent insulation |evel

3.3.1 Cabl e Joints
Shi el ds shall be applied as required to continue the shielding system
through each entire cable joint. Shields my be integrally mpol ded parts of
preformed joints. Shields shall be grounded at each joint.

3.3.1.1 Types

Separabl e i nsul ated connectors of suitable construction or standard splice
kits shall be used for single-conductor and two-conductor cabl es.

3.3.1.2 Requi renent s
Cable joints shall provide insulation and jacket equivalent to that of the
associ ated cable. Lead sleeves shall be provided for |ead-covered cabl es.
Arnored cable joints shall be enclosed in conpound-filled, cast-iron or
all oy, splice boxes equi pped with stuffing boxes and arnor cl anps of a
suitable type and size for the cable being installed

3.3.2 Term nati ons

Term nations shall be IEEE Std 48, Class 1 or Class 2, of the nolded
el astonmer, wet-process porcelain, prestretched el astoner, heat-shrinkable
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el astonmer, or taped type. Acceptable elastomers are track-resistant
silicone rubber or track-resistant ethyl ene propyl ene conpounds, such as

et hyl ene propyl ene rubber or ethyl ene propyl ene di ene nononmer. Separable

i nsul at ed connectors nmay be used for apparatus term nati ons, when such
apparatus is provided with suitable bushings. Term nations shall be of the
out door type, except that where installed inside outdoor equi prment housi ngs
whi ch are seal ed against normal infiltration of npisture and outside air

i ndoor, Class 2 terninations are acceptable. Class 3 ternmi nations are not
acceptable. Term nations, where required, shall be provided with nounting
brackets suitable for the intended installation and wi th grounding

provi sions for the cable shielding, netallic sheath, and arnor

.3.2.1 Factory Prefornmed Type

Mol ded el astoner, wet-process porcelain, prestretched, and heat-shrinkabl e
term nations shall utilize factory preformed conponents to the maxi num
extent practicable rather than tape build-up. Term nations shall have basic
i mpul se levels as required for the systemvoltage | evel. Leakage distances
shall pass the wet withstand voltage test required by |EEE Std 48 for the
next higher BIL |evel

.3.2.2 Taped Term nati ons

Taped terminations shall use standard ternmination kits providing suitable
term nal connectors, field-fabricated stress cones, and rain hoods.

Term nations shall be at least 318 nmlong fromthe end of the tapered cable
jacket to the start of the term nal connector, or not |ess than the kit

manuf acturer's recomendati ons, whichever is greater

.4 LOW VOLTAGE CABLES

Cabl e shall be rated 600 volts, except that secondaries of isolation
transforner to in-pavenent lights installed in pavenent saw kerf and 48 volt
DC control cables may be 300 volts. Oher parts of cable systens such as
splices and term nations shall be rated at not |ess than 600 volts. Splices
in wires No. 10 AWG and snaller shall be made with an insul ated, sol derl ess,
pressure type connector, conformng to the applicable requirenments of UL
486A. Splices in wires No. 8 AWG single conductor cable shall be nade with
FAA AC 150/ 5345-26 Type L-823 connectors. Splices below grade or in wet

| ocations shall be sealed type conforming to ANSI C119.1 or shall be

wat er proofed by a sealant-filled, thick wall, heat shrinkable, thernpsetting
tubing or by pouring a thernosetting resin into a nold that surrounds the

j oi ned conductors.

.5 DUCT LI NES
Duct lines shall be as indicated on plans.
.5.1 Requi renment s

Nunmbers and sizes of ducts shall be as indicated. Duct lines shall be laid
with a mninmmslope of 100 mm per 30 nmeters. Depending on the contour of
the finished grade, the high point may be at a terninal, a manhole, a
handhol d, or between nmanhol es or handhol es. Manufactured 90 degree duct
bends may be used only for pole or equipnent risers, unless specifically

i ndi cated as acceptable. The m ni num manufactured bend radi us shall be 450
mm (18 in.) for ducts of less than 78 nm (3 in.) diameter, and 900 nm (36

SECTI ON 16526 Page 15



* %% SAFETY PAYS***

in.) for ducts 78 mMm (3 in.) or greater in dianeter. Oherw se, |ong sweep
bends having a mi ninumradius of 7.6 nmeters (25 ft.) shall be used for a
change of direction of nore than 5 degrees, either horizontally or
vertically. Both curved and strai ght sections nmay be used to formlong
sweep bends as required, but the maxi mum curve shall be 30 degrees and
manuf act ured bends shall be used. Ducts shall be provided with end bells
when duct lines terninate in manhol es or handhol es. Duct |ine nmarkers shal
be provided as indicated at the ends of |ong duct |ine stubouts or for other
ducts whose | ocations are indeterm nate because of duct curvature or

term nations at conpletely bel owgrade structures. In lieu of markers, a
0.127 mm (5 mil) brightly colored plastic tape not less than 76.2 nm in

wi dth and suitably inscribed at not nore than 3.0 neters on centers with a
continuous netallic backing and a corrosion-resistant 0.025 mMm (1 ml)
netallic foil core to permt easy location of the duct line, shall be placed
approximately 300 mm below finished grade | evels of such lines.

.5.2 Tr eat nent

Ducts shall be kept clean of concrete, dirt, or foreign substances during
construction. Field cuts requiring tapers shall be made with proper tools
and match factory tapers. After a duct line is conpleted, a standard
flexible mandrel shall be used for cleaning followed by a brush with stiff
bristles. Mndrels shall be at |least 300 nm |ong and shall have dianeters
6.2 Mm (1/4 in.) less than the inside dianmeter of the duct being cleaned
Pneumatic rodding may be used to draw in lead wires. A coupling reconmended
by the duct manufacturer shall be used when an existing duct is connected to
a duct of different material or shape. Ducts shall be stored to avoid
war pi ng and deterioration with ends sufficiently plugged to prevent entry of
wat er or solid substances. Ducts shall be thoroughly cleaned before being
laid. Plastic ducts shall be stored on a flat surface and protected from
the direct rays of the sun

.5.3 Concr et e Encasenent

Each single duct shall be conpletely encased in concrete with a m ni mum of
75 mm of concrete around each duct, except that only 50 nm of concrete are
requi red between adjacent electric power or adjacent comrunication ducts,
and 100 mm of concrete shall be provided between adjacent electric power
and communi cation ducts. Duct |ine encasenments shall be nonolithic
construction. Where a connection is nade to a previously poured encasenent,
the new encasenent shall be well bonded or doweled to the existing
encasenent. At any point, except railroad crossings, tops of concrete
encasenents shall be not |less than 450 mm bel ow finished grade or paving

At railroad crossings, duct lines shall be encased with concrete, reinforced
as indicated. Tops of concrete encasenents shall be not less than 1.5
neters below tops of rails, unless otherw se indicated. Separators or
spaci ng bl ocks shall be nade of steel, concrete, plastic, or a combination
of these materials placed not further apart than 1.2 nmeters on centers.
Ducts shall be securely anchored to prevent novenent during the placenent of
concrete and joints shall be staggered at |east 150 mm vertically.

.5. 4 Non- encased Direct-Buria
Top of duct lines shall be below frost |ine but not |ess than shown on
pl ans. Ducts shall be buried below frost line but in the earth and shall be

installed with a mininumof 77 mm of earth around each duct, except that
bet ween adj acent electric power and communi cati on ducts, 300 mm of earth is
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required. Bottons of trenches shall be graded toward manhol es or handhol es
and shall be snmooth and free of stones, soft spots, and sharp objects.
VWhere bottons of trenches conprise materials other than sand or stone-free
earth, 75 mm |ayers of sand or stone-free earth shall be laid first and
conpacted to approxi mate densities of surrounding firmsoil before
installing ducts in direct-contact tiered fashion. Joints in adjacent tiers
of duct shall be vertically staggered at |east 150 nm The first 100 nmm

| ayer of backfill cover shall be sand or stone-free earth conpacted as
previously specified. Duct banks nay be held in alignment with earth.
However, high-tiered banks shall use a wooden frane or equivalent formto
hol d ducts in alignment prior to backfilling. Selected earth at duct banks
shal | be thoroughly tanped in 100 to 150 nm | ayers.

.5.5 Installation of Couplings

Joints in each type of duct shall be nade up in accordance with the

manuf acturer's reconmendations for the particular type of duct and coupling
sel ected and as approved. In the absence of specific reconmendations,
various types of duct joint couplings shall be nmade watertight as specified

.5.5.1 NOT USED

.5.5.2 Pl asti c Duct

Duct joints shall be nade by brushing a plastic solvent cenent on insides of
plastic coupling fittings and on outsides of duct ends. Each duct and
fitting shall then be slipped together with a quick one-quarter-turn tw st
to set the joint tightly.

.6 HANDHOLES

Handhol es shall be as indicated

.6.1 CGener a

Handhol es shall be constructed approxi mately where shown. The exact |ocation
of each handhol e shall be deternined after careful consideration has been
given to the location of other utilities, grading, and paving. The | ocation
of each handhol e shall be approved by the Contracting O ficer before
construction of the handhole is started. Handhol es shall be the type noted
on the drawi ngs and shall be constructed in accordance with the applicable
details as indicated. Al duct lines entering handholes nmust be installed on
conpact soil or otherw se supported when entering a handhole to prevent
shear stress on the duct at the point of entrance to the handhol e. Duct
lines entering cast-in-place concrete handhol es shall be case in place with
the handhol e. Duct lines entering precast concrete handhol es through a
precast knockout penetration shall be grouted tight with a portland cenent
nortar. PVC duct |ines entering precast handhol es through a PVC endbel

shall be solvent welded to the endbell. A cable-pulling iron shall be
installed in the wall opposite each duct |ine entrance

.6.2 Handhol es

Handhol es shall be | ocated approxi mately as shown. Handhol es shall be of the
type noted on the drawi ngs and shall be constructed in accordance with the
details shown.

SECTI ON 16526 Page 17



* %% SAFETY PAYS***

.7 VEELDI NG

The wel di ng of supports and nmetallic ducts and wel ding or brazing of
el ectrical connections shall be fornmed by qualified wel ders.

. 8 CABLE MARKERS

Cabl e markers or tags shall be provided for each cable at duct entrances
entering or |eaving manhol es or handhol es and at each termnation within the
lighting vault. Cables in each manhol e or handhol e shall have not |ess than
two tags per cable, one near each duct entrance hole. Immediately after
cable installation, tags shall be permanently attached to cables and wires
so that they cannot be accidentally detached.

.9 FRANG BLE REQUI REMENTS

Frangi bl e supports, couplings, and adapters shall be installed as indicated
or specified.

.10 ELEVATED Al RFI ELD AND HELI PORT LI GHTS

El evated lights shall be frangi bly nmounted, not to exceed 350 mm in height
except where higher nounting is permtted in snow accunul ati on areas.

Equi prment exceeding 350 mm in height shall be frangibly nounted as

i ndi cat ed.

.11 SEM FLUSH Al RFI ELD AND HELI PORT LI GHTS

Water, debris, and other foreign substances shall be renoved prior to
installing sem flush Iight base and light. Positioning jigs shall be used
to hold the |ight bases and/or lights to ensure correct orientation and

| eveling until the concrete, adhesive, or sealant can provi de pernanent
support.

.12 W RES, FI XTURES, AND ENCLOSURES | N SAW KERFS AND DRI LLED HOLES

.12.1 Hol es for Light Fixtures

Hol es shall be bored in existing pavement to the dinmensions indicated with a
di anond- edged bit to provide a snooth, straight cut. Bottom of hole shal

be flat or slightly concave, except that an area at |east 25 nm w de around
the perineter shall be flat. Surfaces deeper than the prescribed depth
shall be filled with sealant to the Ievel of the flat area and allowed to
cure before further placenent.

.12.2 Hol es for Transformer Encl osures

Hol es shall be drilled or excavated through concrete pavenent and | oose
material renoved. Hole shall be filled with concrete to depth indicated. A
m ni rum of 75 mm of concrete shall be provided at bottom of hole.

.12.3 NOT USED

.12. 4 NOT USED

.12.5 Cl eani ng
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| medi ately prior to installation of wire or light fixtures, saw kerfs and
hol es shall be flushed with a high velocity water jet or steam and then
cl eaned and dried with a high velocity air jet to renmove dirt, water, and
foreign materi al

.12.6 Lighting Fixture Installation

Si des and bottom of each |ight base shall be sandbl asted i medi ately prior
to installation. Inside faces of bored hole and bottom and sides of |ight
base shall be covered with a coating of sealant that will conpletely fill
the void between concrete and base. A jig or holding device shall be used
when installing each light fixture to ensure positioning to the proper

el evation, alignnent, level control, and azinmuth control. Light fixture
shall be oriented with the light beans parallel to the runway or taxiway
centerline and facing in the required direction. OQuternpst edge of fixture
shall be level with the surroundi ng pavenent. Surplus sealant or flexible
enbeddi ng material shall be renpved. The hol ding device shall remain in

pl ace until sealant has reached its initial set. Fixture |lead w res shal
be properly arranged with respect to their connecting position. The w reway
entrance into the light recess shall be blocked to retain the seal ant
materi al during curing

.13 SPLI CES FOR Al RFI ELD AND HELI PORT LI GHTI NG CABLE
.13.1 Connectors

Kit type connectors shall be used to splice 5 kV single-conductor series
lighting cables. During installation and prior to covering with earth,
mati ng surfaces of connectors shall be covered until connected and cl ean
when plugged together. At joint where connectors cone together, heat
shrinkabl e tubing shall be installed with waterproof sealant with two hal f-
| apped | ayers of tape over the entire joint. Joint shall prevent entrapnent
of air which night subsequently | oosen the joint.

.13.2 Splicing Fixtures to the Wres in Pavenent Saw Kerfs

Splices shall have preinsul ated watertight connector sleeves crinped with a
tool that requires a conplete crinp before tool can be renoved. Splice
shal |l be taped with plastic insulating tape

.14 GROUNDI NG SYSTEMS
.14. 1 Count erpoi se Installation

Counterpoise wire shall be laid for entire length of circuits supplying
airfield lighting. Wre shall be in one piece, except where distance
exceeds the length usually supplied. Counterpoise shall be installed on top
of the envel ope of concrete-encased or sand-encased duct and approxi mately
150 mm above direct burial cables and duct lines. VWhere trenches or duct
lines intersect, counterpoise wires shall be electrically interconnected by
exot hernmi ¢ wel di ng or brazing.

.15 MARKI NG AND LI GHTI NG OF Al RWAY OBSTRUCTI ONS
Towers, poles, snokestacks, buildings of certain shapes and sizes, and other

obstructions shall be marked and lighted in accordance with FAA AC 70/ 7460-1
and as indicated in or required otherw se
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.15.1 Pai nting of Airway Obstructions

Patterns and colors to mark obstructions shall conformto FAA AC 70/ 7460-1
and shall be as indicated.

.16 NOT USED
.17 NOT USED
.18 NOT USED
.19 | SOLATI ON TRANSFORMERS

Transformer | ead connections shall conformto FAA AC 150/ 5345-26.
Transforner secondary connectors shall plug directly into a mating connector
on the transfornmer secondary leads. During installation, mating surfaces of
connectors shall be covered until connected and cl ean when pl ugged toget her
At joint where connectors conme together, heat shrinkable tubing shall be
installed with waterproof sealant or with two half-1apped | ayers of tape
over the entire joint. Joint shall prevent entrapnent of air which m ght
subsequently | oosen the joint.

. 20 RUNVWAY AND TAXI WAY LI GHTI NG SYSTEMS

.20.1 Runway and Taxi way Edge Lights

Edge lights shall be elevated type lights except in paved areas where

sem flush lights are required. Threshold and runway end |lights shall be
sem flush type as indicated on the contract drawi ngs. Elevated |ights shal
be frangi bly nounted and each |ight supplied power through an isolation
transforner. The taxiway lights shall be omidirectional and only require

I eveling. The runway lights require |eveling and alignnment of the beans for
the correct toe-in of the beans.

.21 NOT USED
.22 FI ELD QUALI TY CONTROL

The Contracting O ficer shall be notified five working days prior to each
test. Deficiencies found shall be corrected and tests repeated.

.22.1 Operating Test

Each conpleted circuit installation shall be tested for operation.

Equi pnent shall be denobnstrated to operate in accordance with the

requi renents of this Section. One day and one night test shall be conducted
for the Contracting Officer.

.22.2 Di stribution Conductors, 600-Volt Cl ass

Test shall verify that no short circuits or accidental grounds exist using
an instrunent which applies a voltage of approximately 500 volts providing a
direct reading in resistance.

.22.3 Count er poi se System Test and | nspection
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Continuity of counterpoise systemshall be visually inspected at accessible
| ocations. Continuity of counterpoise systemto the vault grounding system
shall be tested in manhole closest to the vault.

.22.4 Progress Testing for Series Lighting Circuits

A negger test shall be conducted on each section of circuit or progressive
conmbi nations of sections as they are installed. Each section or progressive
combi nation of sections shall be tested with a negohmeter providing a

vol tage of approximately 1000 volts, a direct reading in resistance

Results shall be docunented. Faults indicated by these tests shall be
elimnated before proceeding with the circuit installation

.22.5 El ectrical Acceptance Tests

Acceptance tests shall be perfornmed for series and nultiple airfield and
heliport lighting circuits only on conplete lighting circuits. Each series
and multiple lighting circuit shall receive a high voltage insulation test.

.22.5.1 Low Vol tage Continuity Tests

Each series circuit shall be tested for electrical continuity. Faults
indicated by this test shall be elimnated before proceeding with the high-
vol tage insul ation resistance test.

.22.5.2 Hi gh- Vol tage | nsul ati on Resistance Tests

Each series lighting circuit shall be subjected to a high-voltage insulation
resi stance test by measurenent of the insulation | eakage current with a

sui tabl e high-voltage test instrument which has a steady, filtered direct
current output voltage and limted current. High-voltage tester shal

i nclude an accurate voltnmeter and m croanmeter for reading voltage applied
to the circuit and resultant insulation | eakage current. Voltages shall not
exceed test val ues specified bel ow

a. Test Procedure: Both |eads shall be disconnected from regul ator
output term nals and support so that air gaps of several inches
exi st between bare conductors and ground. Cable sheaths shall be
cl eaned and dried for a distance of 300 mm from ends of cables and
exposed insulation at ends of cables. Ends of both conductors of
the circuit shall be connected together and to hi gh-voltage
termnals of test equipnment, and test voltage applied as specified
in the follow ng tabul ati on between conductors and ground for a
period of 5 mnutes.

Test Vol tage, dc

First Test Test on
Series on New Exi sting
Lighting Circuits Circuits Circuits
High Intensity Series
Lighting Circuits
(5,000 volt | eads,
500 and 200 watt
transf or ners) 9000 5000
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Medi um I ntensity

Series Lighting

Circuits (5,000 volt

| eads, 30/45 watt

transf or ners) 6000 3000

600-Volt Circuits 1800 600

When additions are nmade to existing circuits, only new sections shall be
tested in accordance with "First Test on New Circuits" in table above. To
ensure reliable operation, conplete circuit shall be tested at reduced

vol tages indi cated above.

b. Leakage Current: Insulation |eakage current shall be measured and
recorded for each circuit after a 1 mnute application of the test
voltage. |If |eakage current exceeds val ues specified below, the

circuit shall be sectionalized and retested and the defective parts
shall be repaired or replaced. Leakage current limts include

al  owances for the normal nunber of connectors and splices for each
circuit as follows:

(1) Three mcroanperes for each 300 neters of cable.

(2) Two microanperes for each 200 watt and each 500 watt 5, 000-
volt series transformer.

(3) Two microanperes for each 30/45-Watt 5,000 volt series
transforner.

If measured val ue of insulation | eakage current exceeds cal cul ated val ue,
the circuit shall be sectionalized and tested as specified for each section
Def ective conmponents shall be repaired or replaced until repeated tests

i ndicate an acceptable value of |eakage current for the entire circuit.

3.22.6 NOT USED
3.22.7 NOT USED
3.22.8 Fi nal Operating Tests

After conpletion of installations and the above tests, circuits, contro
equi pnent, and |lights covered by the contract shall be denpnstrated to be in
accept abl e operating condition. Each switch in the control tower |ighting
panel s shall be operated so that each switch position is engaged at |east
twice. During this process, lights and associ ated equi pnent shall be
observed to determine that each switch properly controls the correspondi ng
circuit. Telephone or radi o conmunication shall be provided between the
operator and the observer. Tests shall be repeated fromthe alternate
control station, fromthe renpte control points, and again fromthe |oca
control switches on the regulators. Each lighting circuit shall be tested
by operating the | anps at maxi num bri ghtness for not |ess than 30 m nutes.
At the beginning and at the end of this test the correct nunber of |ights
shall be observed to be burning at full brightness. One day and one ni ght
operating test shall be conducted for the Contracting O ficer.

3.23 FI NI SHI NG
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Pai nting required for surfaces not otherw se specified and finish painting
of items only primed at the factory shall be as required in Section 09900
PAI NTI NG GENERAL.

-- End of Section --
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