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SECTI ON 01090

SOURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL

1

1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirenments for the work. These references are identified in
each section by docunent nunber, date and title. The docurment nunber used
inthe citation is the nunmber assigned by the sponsoring organization, e.qg.
UL 1 (1993; Rev thru Jan 1995) Flexible Metal Conduit. However, when the
sponsoring organi zati on has not assigned a nunber to a docunment, an

i dentifying nunber has been assigned for convenience, e.g. UL's unnunbered
1995 edition of their Building Materials Directory is identified as UL-01
(1995) Building Materials Directory. The sponsoring organi zati on nunber
(UL 1) can be distinguished froman assigned identifying number (UL-01) by
the lack of a dash mark (-) in the sponsoring organi zati on assi gned number.

.2 ORDERI NG | NFORVATI ON

The addresses of the organi zati ons whose publications are referenced in

ot her sections of these specifications are listed below, and if the source
of the publications is different fromthe address of the sponsoring

organi zation, that information is also provided. Docunents listed in the
specifications with nunbers which were not assigned by the sponsoring
organi zati on should be ordered fromthe source by title rather than by
numnber .

ACl | NTERNATI ONAL (ACl)

P. O Box 9094

Farm ngton Hlls, M 48333-9094
Ph: 248-848- 3700

Fax: 248-848-3801

Internet: http://ww.aci-int.org

ANMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

444 N. Capital St., NW Suite 249

Washi ngton, DC 20001

Ph: 800-231-3475 202- 624-5800

Fax: 800-525-5562 202-624-5806

Internet: ww. aashto.org

NOTE: AASHTO docunents with nunbers beginning with Mor T are
avail abl e only in Standard Specifications for Transportation
Material s and Met hods of Sanpling and Testing, 1998 @289. 00\ X

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
100 Barr Harbor Drive
West Conshohocken, PA 19428-2959

Ph:  610-832-9500
Fax: 610-832-9555
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Internet: www. astmorg
NOTE: The annual ASTM Book of Standards (66 Vol) is
avail abl e for $3500.00. Prices of individual standards vary.

AVERI CAN WATER WORKS ASSOCI ATI ON( AWMA)

6666 West Quincy
Denver, CO 80235

Ph: 800-926- 7337

Fax: 303-795-1989
Internet: www. awwa. org

AMERI CAN VELDI NG SOCI ETY ( AW5)

550 N W LeJeune Road

Mam, FL 33126

Ph: 305-443-9353

Fax: 305-443- 7559

Internet: http://ww. amiel d. org

AVERI CAN WOOD- PRESERVERS' ASSCCI ATl ON ( AWPA)

3246 Fall Creek Hi ghway, Suite 1900

Grandbury, TX 76049-7979

Ph: 817-326- 6300

Fax: 817-326-6306

NOTE: AWPA Book of Standards is published yearly @75.00;

i ndi vi dual standards may be ordered separately for $12.00 to
$28. 00 each

ENG NEERI NG MANUALS ( EM)

USACE Publ i cations Depot
Attn: CEIMSP-D

2803 52nd Avenue
Hyattsville, MD 20781-1102
Ph: 301- 394- 0081

FEDERAL SPECI FI CATI ONS ( FS)

Order from

General Services Admnistration
Federal Supply Service Bureau

470 L' Enfant Plaza, S.W
Washi ngt on, DC 20407

Ph: 202-619-8925

Fax: 202-619-8978

Internet: http://pub.fss.gsa.gov/

M LI TARY SPECI FI CATI ONS ( Ms)

Order from

St andar di zati on Docunents O der Desk
Buil ding 4, Section D

700 Robbi ns Ave.

Phi | adel phia, PA 19111-5094

Ph: 215-697-2179

Fax: 215-697-2978

Internet: www. dodssp. daps. mi |
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PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

175 West Jackson Blvd., Suite 1859
Chicago, IL 60604-9773

Ph: 312-786-0300

Fax: 312-786-0353

Internet: www. pci.org

e-mail: info@ci.org

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

40 24th Street, 6th Fl oor

Pittsburgh, PA 15222-4656

Ph: 412-281-2331

Fax: 412-281-9992

I nternet: www. sspc.org

NOTE: SSPC documents, except as noted otherw se, are avail able
only as a part of the 1995 Steel Structures Painting Manual, 7th
Edition @$%$115.00. \F

STATE OF HAWAI | DEPARTMENT OF HEALTH ( HI DOH)

Cl ean Air Branch

919 Al a Mbana, Room 203

Honol ulu, H 96813

Ph: 808-586- 4200

Fax: 808-586-4359

Internet: www. state. hi.us/doh/rul es/end/ cwul e. htn

Cl ean Water Branch

919 Al a Mpana, Room 301

Honol ulu, H 96813

Ph: 808-586- 4309

Fax: 808-586-4352

Internet: www. state. hi.us/doh/rul es/end/ cwule. htn

-- End of Section --
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SECTI ON 01320

PROJECT SCHEDULE

PART 1 GENERAL
1.1 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:
SD- 07 Schedul es
Prelim nary Project Schedul e; GA
Initial Project Schedul e; GA
Peri odi ¢ Schedul e Updates; GA

Two copi es of the schedul es showi ng codes, val ues, categories, nunbers,
itens, etc., as required.

SD-08 Statenents
Qualifications; GA.

Docurent ati on showi ng qualifications of personnel preparing schedul e
reports.

SD- 09 Reports

Narrative Report; FIO
Schedul e Reports; FIQO

Two copies of the reports showi ng nunbers, descriptions, dates, float,
starts, finishes, durations, sequences, etc., as required.

1.2 QUALI FI CATI ONS
The Contractor shall designate an authorized representative who shall be
responsi ble for the preparation of all required project schedul e reports.
Thi s person shall have previously created and revi ewed computerized
schedules. Qualifications of this individual shall be submtted to the

Contracting O ficer for reviewwith the Prelimnary Project Schedul e
subm ssi on

PART 2 PRODUCTS (Not Applicable)
PART 3  EXECUTI ON
3.1 GENERAL
Pursuant to the Contract Cl ause, SCHEDULE FOR CONSTRUCTI ON CONTRACTS, a

Proj ect Schedul e as descri bed bel ow shall be prepared. The scheduling of
construction shall be the responsibility of the Contractor. Contractor
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managenent personnel shall actively participate in its devel opnent.
Subcontractors and suppliers working on the project shall also contribute
i n devel opi ng and mai ntai ni ng an accurate Project Schedule. The approved
Proj ect Schedule shall be used to neasure the progress of the work, to aid
in evaluating time extensions, and to provide the basis of all progress
payments.

3.2 BASI S FOR PAYMENT

The schedul e shall be the basis for measuring Contractor progress. Lack of
an approved schedul e or scheduli ng personnel shall result in an inability
of the Contracting Officer to evaluate Contractor progress for the purposes
of payment. Failure of the Contractor to provide all information, as
specified bel ow, shall result in the disapproval of the entire Project
Schedul e subnmi ssion and the inability of the Contracting Oficer to

eval uate Contractor progress for paynent purposes. |In the case where

Proj ect Schedul e revi sions have been directed by the Contracting Oficer
and those revisions have not been included in the Project Schedule, then
the Contracting Oficer may hold retainage up to the nmaxi num al |l owed by
contract, each paynment period, until revisions to the Project Schedul e have
been nade.

3.3 PROJECT SCHEDULE

The conputer software systemutilized by the Contractor to produce the
Proj ect Schedul e shall be capable of providing all requirenents of this
specification. Failure of the Contractor to neet the requirenents of this
specification shall result in the disapproval of the schedule. Mnua

nmet hods used to produce any required informati on shall require approval by
the Contracting O ficer.

3.3.1 Use of the Critical Path Method

The Critical Path Method (CPM of network cal cul ation shall be used to
generate the Project Schedule. The Contractor shall provide the Project
Schedul e in either the Precedence Di agram Method (PDM or the Arrow Di agram
Met hod (ADM) .

3.3.2 Level of Detail Required

Wth the exception of the prelimnary schedul e subni ssion, the Project
Schedul e shall include an appropriate |evel of detail. Failure to devel op
or update the Project Schedule or provide data to the Contracting O ficer
at the appropriate level of detail, as specified by the Contracting
Oficer, shall result in the disapproval of the schedule. The Contracting
Oficer will use, but is not limted to, the follow ng conditions to
determ ne the appropriate |evel of detail to be used in the Project
Schedul e.

3.3.2.1 Activity Durations
Contractor subm ssions shall follow the direction of the Contracting
O ficer regarding reasonable activity durations. Reasonable durations are
those that allow the progress of activities to be accurately determ ned
bet ween paynent periods (usually less than 2 percent of all non-procurenent
activities' Original Durations shall be greater than 20 days).

3.3.2.2 Procurenent Activities
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Tasks related to the procurenent of long | ead materials or equi pment shal
be included as separate activities in the project schedule. Long |ead
mat eri al s and equi pment are those materials that have a procurenment cycle
of over 90 days. Exanples of procurement process activities include, but
are not limted to: submittals, approvals, procurenent, fabrication,
delivery, installation, start-up, and testing.

3.3.2.3 Gover nment Activities

CGovernment and ot her agency activities that could inpact progress shall be
shown. These activities include, but are not linited to: approvals,

i nspections, utility tie-in, Governnent Furnished Equi pnent (GFE) and
notice to proceed for phasing requirenents.

3.3.2.4 Bid Item

Al activities shall be identified in the project schedule by the Bid Item
to which the activity belongs. An activity shall not contain work in nore
than one bid item The bid itemfor each appropriate activity shall be
identified by the Bid Item Code.

3.3.2.5 Feature of Wrk

Al activities shall be identified in the project schedule according to the
feature of work to which the activity belongs. Feature of work refers, but
is not limted to a work breakdown structure for the project. The feature
of work for each activity shall be identified by the Feature of Whrk Code.

3.3.3 Schedul ed Project Conpletion

The schedule interval shall extend from notice-to-proceed to the contract
conpl etion date.

3.3.3.1 Project Start Date

The schedul e shall start no earlier than the date that the Notice to
Proceed (NTP) was acknow edged. The Contractor shall include as the first
activity in the project schedule an activity called "Start Project". The
"Start Project"” activity shall have: a "ES' constraint, a constraint date
equal to the date that the NTP was acknow edged, and a zero day duration

3.3.3.2 Constraint of Last Activity

Conpl etion of the last activity in the schedule shall be constrained by the
contract conpletion date. Calculation on project updates shall be such
that if the early finish of the last activity falls after the contract
conpletion date, then the float cal culation shall reflect a negative fl oat
on the critical path. The Contractor shall include as the last activity in
the project schedule an activity called "End Project". The "End Project”
activity shall have: a "LF" constraint, a constraint date equal to the
conpletion date for the project, and a zero day duration.

3.3.3.3 Early Project Conmpletion

In the event the project schedul e shows conpletion of the project prior to
the contract conpletion date, the Contractor shall identify those
activities that have been accel erated and/or those activities that are
scheduled in parallel to support the Contractor's "early" conpletion.
Contractor shall specifically address each of the activities noted at every
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3.

proj ect schedul e update period to assist the Contracting Oficer in
eval uating the Contractor's ability to actually conplete prior to the
contract period.

.3.4 Interim Conpl eti on Dates

Contractually specified interimconpletion dates shall al so be constrained
to show negative float if the early finish date of the last activity in
that phase falls after the interimconpletion date.

.3.5 Def ault Progress Data Disall owed

Actual Start and Finish dates shall not be autonmatically updated by default
nmechani sns that may be included in CPM scheduling software systens. Actua
Start and Finish dates on the CPM schedul e shall match those dates provided
from Contractor Quality Control Reports. Failure of the Contractor to
docunent the Actual Start and Finish dates on the Daily Quality Contro
report for every in-progress or conpleted activity and ensure that the data
contained on the Daily Quality Control reports is the sole basis for
schedul e updating shall result in the disapproval of the Contractor's
schedul e and the inability of the Contracting Oficer to eval uate
Contractor progress for paynent purposes.

.3.6 Qut - of - Sequence Progress

Activities that have posted progress w thout predecessors being conpleted
(Qut - of - Sequence Progress) will be allowed only on a case-by-case approva
of the Contracting Officer. The Contracting O ficer may direct that
changes in schedule logic be made to correct any or all out-of-sequence
wor k.

.3.7 Ext ended Non-Wor k Peri ods

Desi gnhati on of Holidays to account for non-work periods of over 5 days will
not be allowed. Non-work periods of over 5 days shall be identified by
addition of activities that represent the delays. Mdifications to the

| ogic of the project schedule shall be nade to Iink those activities that
may have been inpacted by the delays to the newly added delay activities.

.3.8 Negati ve Lags

Lag durations contained in the project schedule shall not have a negative
val ue.

.4 PROJECT SCHEDULE SUBM SSI ONS

The Contractor shall provide the submi ssions as described below. The data
di sk, reports, and network diagrans required for each subm ssion are
contai ned in paragraph SUBM SSI ON REQUI REMENTS.

4.1 Prelim nary Project Schedul e Subm ssion

The Prelininary Project Schedule, defining the Contractor's planned
operations for the first 90 cal endar days shall be subnmitted for approva
within 20 cal endar days after Notice to Proceed is acknow edged. The
approved prelimnary schedul e shall be used for paynent purposes not to
exceed 90 cal endar days after Notice to Proceed.

4.2 Initial Project Schedul e Submi ssion
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The Initial Project Schedule shall be submtted for approval wthin 60
cal endar days after Notice to Proceed. The schedule shall provide a
reasonabl e sequence of activities which represent work through the entire
project and shall be at a reasonable |evel of detail

3.4.3 Peri odi ¢ Schedul e Updates

Based on the result of progress neetings, specified in "Periodic Progress
Meetings," the Contractor shall submit periodic schedul e updates. These
subm ssi ons shall enable the Contracting Oficer or to assess Contractor's
progress. |If the Contractor fails or refuses to furnish the infornmation
and project schedule data, which in the judgement of the Contracting

O ficer or authorized representative, is necessary for verifying the
contractor's progress, the Contractor shall be deemed not to have provided
an estimate upon which progress payment may be made.

3.5 SUBM SSI ON REQUI REMENTS

The following itens shall be submtted by the Contractor for the initia
subm ssi on, and every periodic project schedul e update throughout the life
of the project:

3.5.1 Dat a Di sks

One data disk or one set of data disks containing the project schedule
shal |l be provided. Data on the disks shall be in the P3 format or other
format which conforns to the format specified in the attached Standard Data
Exchange Format specification (attached at the end of this Project Schedul e
speci fication.

3.5.1.1 File Medium

Required data shall be subnmitted on 3.5-inch disks, formatted to hold 1.44
MB of data, under the MS-Wndows operating system

3.5.1.2 Di sk Labe

A permanent exterior |abel shall be affixed to each disk submtted. The

| abel shall indicate the type of schedule (Initial, Update, or Change),
full contract number, project nane, project |ocation, data date, nane and
t el ephone nunber or person responsi ble for the schedule, and the operating
system and version used to format the disk.

3.5.1.3 Fil e Nane

Each file subnitted shall have a nanme related to either the schedul e data
date, project name, or contract nunber. The Contractor shall develop a
nam ng convention that will ensure that the nanes of the files submtted
are unique. The Contractor shall submt the file nam ng convention to the
Contracting O ficer for approval.

3.5.2 Narrative Report

A Narrative Report shall be provided with each update of the project
schedule. This report shall be provided as the basis of the Contractor's
progress payment request. The Narrative Report shall include: a
description of activities along the critical path(s), a description of
current and antici pated problem areas or del aying factors and their inpact,
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and an expl anation of corrective actions taken
3.5.3 Approved Changes Verification

Only project schedul e changes that have been previously approved by the
Contracting Oficer shall be included in the schedul e subm ssion. The
Narrative Report shall specifically reference, on an activity by activity
basis, all changes nmde since the previous period and relate each change to
docunent ed, approved schedul e changes.

3.5.4 Schedul e Reports

The format for each activity for the schedule reports |listed bel ow shal
contain: Activity Nunbers, Activity Description, Oiginal Duration

Remai ning Duration, Early Start Date, Early Finish Date, Late Start Date,
Late Finish Date, Total Float. Actual Start and Actual Finish Dates shal
be printed for those activities in progress or conpleted.

3.5.4.1 Activity Report

Alist of all activities sorted according to activity number or "I -NODE"
AND "J-NODE" and then sorted according to Early Start Date. For conpl eted
activities the Actual Start Date shall be used as the secondary sort.

3.5.4.2 Logi ¢ Report

A list of Preceding and Succeeding activities for every activity in
ascendi ng order by activity nunber and then sorted according to Early Start
Date. For conpleted activities the Actual Start Date shall be used as the
secondary sort.

3.5.4.3 Total Fl oat Report

Alist of all activities sorted in ascending order of total float.
Activities which have the same anount of total float shall be listed in
ascendi ng order of Early Start Dates.

3.5.4.4 Ear ni ngs Report

A conpilation of the Contractor's Total Earnings on the project fromthe
Notice to Proceed until the nobst recent Monthly Progress Meeting. This
report shall reflect the Earnings of specific activities based on the
agreenents made in the field and approved between the Contractor and
Contracting O ficer at the nost recent Monthly Progress Meeting. Provided
that the Contractor has provided a conplete schedul e update, this report
shal |l serve as the basis of determ ning Contractor Paynment. Activities
shal |l be grouped by bid itemand sorted by activity numbers. This report
shall: sumall activities in a bid itemand provide a bid item percent;
and conplete and sumall bid items to provide a total project percent
conplete. The printed report shall contain, for each activity: Activity
Nunber or "i-node" and "j-node", Activity Description, Oiginal Budgeted
Amount, Total Quantity, Quantity to Date, Percent Conplete (based on cost),
Earni ngs to Date.

3.5.5 Net wor k Di agr am
The networ k di agram shall be required on the initial schedul e submi ssion

and on nonthly schedul e update submi ssions. The network di agram shal
depi ct and display the order and interdependence of activities and the
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sequence in which the work is to be acconplished. The activity or event
nunber, description, duration, and estinated earned val ue shall be shown on
the diagram The Contracting Officer will use, but is not Iimted to, the
followi ng conditions to review conmpliance with this paragraph

3.5.5.1 Cont i nuous Fl ow

Di agrans shall show a continuous flow fromleft to right with no arrows
fromright to left.

3.5.5.2 Project M| estone Dates

Dat es shall be shown on the diagramfor start of project, any contract
required interimconpletion dates, and contract conpletion dates.

3.5.5.3 Critical Path
The critical path shall be clearly shown.
3.5.5.4 Bandi ng

Activities shall be grouped to assist in the understanding of the activity
sequence. Typically, this floww Il group activities by category of work,
work area and/or responsibility.

3.5.5.5 S- Curves

Ear ni ngs curves showi ng projected early and | ate earnings and earnings to
dat e.

3.6 PERI ODI C PROGRESS MEETI NGS

Progress nmeetings to discuss paynment shall include a monthly onsite neeting
or other regular intervals mutually agreed to at the preconstruction
conference. During this neeting the Contractor shall describe, on an
activity by activity basis, all proposed revisions and adjustnments to the
proj ect schedule required to reflect the current status of the project.

The Contracting Officer will approve activity progress, proposed revisions,
and adj ustnments as appropriate.

3.6.1 Meeting Attendance

The Contractor's Project Manager and Schedul er shall attend the regul ar
progress neeting.

3.6.2 Updat e Submi ssion Foll owi ng Progress Meeting

A conpl ete update of the project schedul e containing all approved progress,
revi sions, and adjustnents, based on the regul ar progress neeting, shall be
submtted not later than 4 working days after the nonthly progress neeting.

3.6.3 Progress Meeting Contents

Update information, including Actual Start Dates, Actual Finish Dates,
Remai ni ng Durations, and Cost-to-Date shall be subject to the approval of
the Contracting Officer. The following is a mninmmset of items which the
Contractor shall address, on an activity by activity basis, during each
progress neeting.
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3.6.3.1 Start and Fi ni sh Dates

The Actual Start and Actual Finish dates for each activity currently
i n-progress or conpleted activities.

3.6.3.2 Ti me Conpl etion

The estimated Remai ning Duration for each activity in-progress. Tine-based
progress cal cul ati ons rmust be based on Remai ning Duration for each activity.

3.6.3.3 Cost Conpl eti on

The earnings for each activity started. Paynent will be based on earnings
for each in-progress or conpleted activity. Paynent for individua
activities will not be made for work that contains quality defects. A

portion of the overall project amount may be retained based on del ays of
activities.

3.6.3.4 Logi ¢ Changes

Al'l 1ogic changes pertaining to Notice to Proceed on change orders, change
orders to be incorporated into the schedule, contractor proposed changes in
wor k sequence, corrections to schedule |ogic for out-of-sequence progress,

| ag durations, and other changes that have been nmade pursuant to contract
provi sions shall be specifically identified and di scussed.

3.6.3.5 O her Changes

O her changes required due to delays in conpletion of any activity or group
of activities include: 1) delays beyond the Contractor's control, such as
strikes and unusual weather. 2) delays encountered due to subnmittals,
CGovernment Activities, deliveries or work stoppages which make re-planni ng
the work necessary, and 3) a schedule which does not represent the actua
prosecution and progress of the work.

3.7 REQUESTS FOR TI ME EXTENSI ONS

In the event the Contractor requests an extension of the contract

conpl etion date, he shall furnish such justification, project schedul e data
and supporting evidence as the Contracting Oficer may deem necessary for a
determ nati on as to whether or not the Contractor is entitled to an
extension of tine under the provisions of the contract. Subm ssion of

proof of delay, based on revised activity logic, duration, and costs
(updated to the specific date that the delay occurred) is obligatory to any
approval s.

3.7.1 Justification of Delay

The project schedule shall clearly display that the Contractor has used, in
full, all the float tine available for the work involved with this request.
The Contracting Officer's determination as to the nunmber of allowabl e days
of contract extension shall be based upon the project schedul e updates in
effect for the tine period in question, and other factual information.
Actual delays that are found to be caused by the Contractor's own actions,
which result in the extension of the schedule, will not be a cause for a
tinme extension to the contract conpletion date.

3.7.2 Submi ssi on Requi renents
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The Contractor shall submit a justification for each request for a change
in the contract conpletion date of under 2 weeks based upon the npbst recent
schedul e update at the tine of the Notice to Proceed or constructive
direction issued for the change. Such a request shall be in accordance
with the requirenents of other appropriate Contract C auses and shal

i nclude, as a m ni mum

a. Alist of affected activities, with their associated project
schedul e activity nunber.

b. A brief explanation of the causes of the change.
c. An analysis of the overall inmpact of the changes proposed.
d. A sub-network of the affected area.

Activities inpacted in each justification for change shall be identified by
a unique activity code contained in the required data file.

3.7.3 Addi ti onal Subm ssion Requirenents

For any requested tine extension of over 2 weeks, the Contracting O ficer
may request an interimupdate with revised activities for a specific change
request. The Contractor shall provide this disk within 4 days of the
Contracting Oficer's request.

3.8 DI RECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlement of
price and/or tine, the Contractor shall submt proposed schedul e revisions
to the Contracting Oficer within 2 weeks of the NTP being issued. The
proposed revisions to the schedule will be approved by the Contracting
Oficer prior to inclusion of those changes within the project schedul e.

If the Contractor fails to submit the proposed revisions, the Contracting
Oficer may furnish the Contractor suggested revisions to the project

schedule. The Contractor shall include these revisions in the project
schedul e until revisions are submtted, and final changes and inpacts have
been negotiated. |If the Contractor has any objections to the revisions

furni shed by the Contracting Officer, the Contractor shall advise the
Contracting Officer within 2 weeks of receipt of the revisions. Regardless
of the objections, the Contractor shall continue to update the schedul e
with the Contracting Oficer's revisions until a nutual agreenment in the

revisions is reached. |If the Contractor fails to submt alternative
revisions within 2 weeks of receipt of the Contracting Oficer's proposed
revisions, the Contractor will be deemed to have concurred with the
Contracting Officer's proposed revisions. The proposed revisions will then

be the basis for an equitable adjustnent for performance of the work.
3.9 OWERSH P OF FLOAT

Fl oat available in the schedule, at any time, shall not be considered for
t he exclusive use of either the Governnent or the Contractor

-- End of Section --
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STANDARD DATA EXCHANGE FORMAT SPECIFICATION
PART 1. GENERAL

1. Application of This Provision: The Standard Data Exchange Format (SDEF) provides a non-
proprietary protocel to exchange project planning and progress data between scheduling systems.

2. File Type and Format: The data file shall consist of a 132 character, freed format, “ASCI" file.
Text shall be left-justificd and numbers shall be right-justified in each field. Data records must
cenform, exactly, to the sequence, column position, maximum length, mandatory values, and field
definitions described below to comply with the SDEF. Unless specifically stated, all numbers shall be
whole numbers. Fields containing numbers shall not be zero filled. All data columns shall be
separated by a single blank cclumn. The file shall not contain blank lines,

3. Usage Notes: Where appropriate, notes regarding proper usage of systems to support the SDEF
have been included in brackets ( [ ] ). These notes are included to assist users in creating SDEF-
compatible files, given the variety of software systems that support the SDEF.

4. Recommended Systems: Several systems have been tested to determine the accuracy of
importing and exporting SDEF files. For information on the current list of recommended systems,
please contact Mr, Stan Green at HQUSACE, (202) 761-0206. Although the cumrently listed system
have been tested other systems may alse be acceptable provided those systems correctly import and
export SDEF files.

5. SDEF Checker Program: A program that checks whether a file meets the SDEF is available free
of charge, A copy of this program may be obtained by written request to: U.S. Ammy Corps of
Engineers, ATTN: Mr. Bill East (CECER-FFA), P.O. Box 9005, Champaign, IL 61826-90005. A
description of the SDEF Checker is also available on the Tnternet and CivilNet.

PART 2- SDEF SPECIFICATION

6. SDEF Organization: The SDEF shall consist of the following records provided in the exact
sequence shown below:
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Paragraph Record

Reference Description Remarks

6.2 ~ Volume Record Mandatory First Line of File

&b Project Record Mandatory Second Line of File
6.c Calendar Record(s) Mandatory One Record Minimum
6.d Holiday Record(s) Mandatory if Holidays Used

6.e Activity Record(s) Mandatory Records

6.t Precedence Record(s) Mandatory for Precedence

6.2 ' Unit Cost Record(s) I Mandatory for Unit Costs

6.h Progress Record(s) Mandatory Records

6.1 File End Record Mandatory Last Line of Disk/File

6.2, Volume Record: The Volume Record shall be used to control the transfer of data that may not
fit on a single disk. The first line in every file used to store SDEF data shalil be the Volume Record.
The Volume Record shall sequentially identify the number of the data transfer disk(s). The Volume
Record shall have the following format:

Column Max.  Req.

RECORD IDENTIFIER 1-4 4 VOLM Fixed Filled
DISK NUMBER 6-7 2 + Number Right Justified

6.2.(1) The RECORD IDENTIFIER is the first four characters of this record. The reguired
value for this field shail be “VOLM". The VOLM record must appear on the first line of the SDEF
data file.

6.a.(2) The DISK NUMBER field shall idemify the number of the data disk used to store the
data exchange information. If all data may be contained on a single disk, this field shall contain the
value of “I”. If more disks are required, then the second disk shall contain the value “2”, the third
disk shall be designated with a “3”, and so on. Identifcation of the last data disk is accomplished in
the Reject End Record.

~ 6.h. Project Record;: The Project Identifier Record shall contain general project
information. Because more than one SDEF file may be required for data transfer between large
projects, the PROJ record shall be the second line of the first SDEF file transferred. The PROJ record
shall contain information in the following format:




Pescription

RECORD IDENTIFIER
DATA DATE

PROJECT IDENTIFIER
PROJECT NAME
CONTRACTOR NAME
ARROW OR PRECEDENCE
CONTRACT NUMBER
PROJECT START
PROJECT END

Column

Fosition

- 4

6- 12
14-17

19-66
68-103
105-103
107-112
114-120
122-128

Max. Req.
Len. Value
FROJ
+
N
48 +
6 N
1 AP
6 y
v
«J

Type

Fixed
ddmmmyy
Alpha,
Alpha.
Alpha,
Fixed
Alpha.
ddmmmyy
ddmmmyy
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Notes

Filled
Filled
Left Justified
Left Justified
Left Tustified
Filled
Left Justified
Filled
Filled

6.b.(1) The RECORD IDENTIFIER is the first four characters of this record. The required
value for this field shall be “PRQJ”. This record shall contain the general project information and
indicates which scheduling method shall be used.

6.b.(2) The DATA DATE is the date of the schedile cajeulation. The abbreviation
“ddmmmyy” refers to a date format that shall translate a date into two numbers for the day, three
letters for the month, and two numbers for the year. For example, March 1, 1999 shall be translated
into OIMar99. This same convention for date formats shall be used throughout the entire data
format. To ensure that dates are translated consistently, the following abbreviations shall be used for
the three character month code:

Abbreviation Month

JAN Janunary
FEB February
MAR March
APR April
MAY May

JUN June
JUL July

AUG August
SEP September
QCT October
NOV November
DEC December
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6.b.(3) The PROJECT IDENTIFIER is a maximum four character abbreviation for the
schedufe. These four characters shall be used to uniquely identify the project and specific update as
agreed upon by Contractor and Contracting Officer. When wiilizing scheduling software these four
characters shall be used to select the project, Software manufacturers shall provide information to
users to ensure that data importing programs do not automatically overwrite other schedules with the
same PROIECT IDENTIFIER.

6.5.{4) The PROIECT NAME field shall contain the name and location of the project edited
to fit the space provided. The data appearing here shall appear on scheduling software reports, The
abbreviation “Alpha” refers to an “Alphanumeric”field value and shall be used throughout the
remainder of this specification.

6.b.(3) The CONTRACTOR NAME field shall contain the Construction Contractor’s name,
edited to fit the space provided.

6.b.(6) The ARRCW OR PRECEDENCE field shall indicate which method shall be used for
calculation of the schedule. The value “A” shall signify the Arrow Diagramming Method. The value
“P* shall signify the Precedence Diagramming Method. The ACTIVITY ID field of the Activity
Record shall be interpreted differently depending on the value of this field. The Precedence Record
shail be required if the value of this field is “P”. {Usage note: software systems may not support both
arrow and precedence diagramming. It is recommended that the selection of the type of network be
based on the capabilities of the software used by project partners.}

.- 6.b.(7) The CONTRACT NUMBER ficld shall contain the contract number for the project,
For example, the construction contract number DACAS85-89-C-0001 shall be entered into this field as
“§90001",

- 6b.(8) The PROJECT START field shall contain the date that the Contractor acknowledges
the Notice to Proceed (NTP). [Usage note: Software systems may use a project start date to constrain
the first activity of a network. To ensure consistent scheduling calculations across products, it is
recommended that the first activity in the schedule contain an EARLY START constraint and a
software system’s PROJECT START date only be used to report on the project’s start date.]

6.0.(9) The PROJECT END field shall contain the date that the Centractor plans to complete
the work as approved by the Contracting Officer. [Usage note: software systems may use a project
end date to constrain the last activity of a network. To ensure consistent scheduling calculations
across products, it is recommended that the last activity in the schedule contain an EARLY START
constraint and a software system's PROJECT END date only be nsed to report on the project’s end
date.]

6.c. Calendar Record: The Calendar Record(s) shall follow the Project Identifier Recerd in
the first disk of data transferred. A minimum of one Calendar Record shall be required for all data
exchange activity files. The format for the Calendar Record shall be as foilows:
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Column  Max. Req.
RECORD IDENTIFIER 1-4 4 CLDR Fixed  Filled
CALENDAR CODE 6-6 1 A Alpha,  Filled
WORKDAYS 8-14 7 SMTWTES  Fixed Filled _
CALENDAR DESCRIPTION 16-45 30 A Alpha,  Left Justified

6.c.(1) The RECORD IDENTIFIER shall always begin with "CLDR” 1o identify it as a
Calendar Record. Fach Calendar Record used shall have this identification in the first four columns.
[Usage note: Systems contain a variety of calendar options. It is recommended that the least
common denominator of calendar features between the systems be used as the basis for creating the
SDEF file fot a given project.]

6.c.(2) The CALENDAR CODE shall be used in the activity records to signify that this

- calendar is associated with the activity. [Usage note: Some systems do uot allow for ‘alphanumeric

CALENDAR CODES, but only allow positive integers from 1 to 9. It is recommended that only

positive integers be used for the CALENDAR CODE field to support the widest variety of scheduling
systems, ]

6.c.(3) The WORKDAYS field shall contain the work-week pattern selected with “Y", for
Yes, and “N”, for No. The first character shall be Sunday and the last character Saturday. An
example of a typical five (5) day work-week would be NYYYYYN. A seven (7) day work-week
would be YYYYYYY.

6.c.(4) The CALENDAR DESCRIPTION shall be used to briefly describe the calendar used,

6.d. Hollday Record: The Holidey Record(s) shall follow the Calendar Record(s} in the
first disk of data transferred. There may be calendars without any holidays designated or several
Holiday Records for each Calendar Record(s). The format for the Holiday Record shall be as follows:
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Column Max. Req.

Description Pasition Len. VMalwe  Type Notes
RECORD IDENTIFIER 1-4 4 HOLI Fixed Filled
CALENDAR CODE 6-6 1 + Alpha, Filled
HOLIDAY DATE 8-14 7 ¥ ddmmmyy Filled
HOLIDAY DATE 16-22 7 - ddmmmyy May be Filled
HOLIDAY DATE 24-30 7 - ddmmmyy May be Filled
HOLIDAY DATE 32-38 7 - ddmmmyy May be Filled
HOLIDAY DATE 40-46 7 - ddmmmyy May be Filled
HOLIDAY DATE 48-54 7 - ddmmmyy May be Filled
HOLIDAY DATE 56-62 7 ) ddmmmyy May be Filled
HOLIDAY DATE 64-70 7 B ddmmmyy May be Filled
HOLIDAY DATE 72-78 7 - ddmmmyy May be Filled
HOLIDAY DATE 80-86 7 - ddmmmyy May be Filled
HOLIBAY DATE 88-94 7 - ddmmmyy May be Filled
HOLIDAY DATE 96-102 7 - ddmmmyy May be Filled
HOLIDAY DATE 104-110 7 - ddmmmyy May be Filled
HCLIDAY DATE 112-118 7 - ddmmmyy May be Filled
HOLIDAY DATE 120-126 7 N ddmmmyy May be Filled

G.d:(l) The RECORD IDENTIFIER shall always begin with “HOLI”. Each Holiday Record
used shall have this identification in the first four columns,

6.d.(2) The CALENDAR CODE indicates which work-week calendar the holidays shall be
applied to. More than one HOLI record may be used for a given CALENDAR CODE,

6.d.(3) The HOLIDAY DATE shall contain the date of each individual nen-work day.

6.¢. Activity Records: Activity Records shall follow any Holiday Record(s). If there arc no
Heliday Record(s), then the Activity Records shall follow the Calendar Record(s), There shail be one
Activity Record for every activity in the network. Bach activity shall have one record in the following
format;
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Column Max. Req.
Description Position Len. Valge Type Notes
RECORD IDENTIFIER 14 4  ACTV  Fixed Filled
ACTIVITY ID 6-15 0 Integer See Comment Below
ACTIVITY DESCR. 17-46 30 ¥ Alpha, Loft Justified
ACTIVITY DURATION 48-50 3 \ Integer Right Justified
CONSTRAINT DATE 52-58 7 ddmmmyy  May be Filled
CONSTRAINT TYPR 60-61 2 ESorLF  May be Filled
CALENDAR CODE 63-63 o Alpha. Filled
HAMMOCK CODE 65-65 1 Y, blank  PFixed May be Filled
WORKERS PER DAY 67-69 3 Integer Right Justified
RESPONSIBILITY CODE 71-74 4 Alpha. Left Justified
WORK AREA CODE 76-79 4 Alpha. Left Justified
MOD OR CLAIM NO. 81-86 6 Alpha. Left Justified
BID ITEM 88-93 6 Alpha. Left Justified
PHASE OF WORK 95-96 2 Alpha. Left Justified
CATEGORY OF WORK 98-98 1 Alpha. May be Filled
FEATURE OF WORK 100-128 30 Alpha. Left Justified

_ 6.e.(1) The RECORD IDENTIFIER for each activity description record must begin with the
four character “ACTV"” code, This field shall be used for both the Arrow Diagram Method (ADM)
and Precedence Diagram Method (PDM),

6.c(2) The ACTIVITY ID consists of coding that shall differ, depending on whether the
ADM or PDM method was selected in the Project Record. If the ADM method was selected then the
field shali be interpreted as two right-justified fields of five (5) integers each. If the PDM method
was selected the field shall be interpreted as one (1) right-justified field of ten (10) integers each.
The maximum activity number allowed under this arrangement is 99999 for ADM and 9999999999
for the PDM method. [Usage note: Many systems allow alphanumeric ACTIVITY IDs. While the
SDEF does not strictly, allow the use of alphanumeric values, users may agree to use the ACTIVITY
ID field to exchange alphanumeric data. It is recommended that the ACTIVITY ID be restricted to
integers when one or more of the systems being used for scheduling allows only integer ACTIVITY
1D values.]

6.e.(3) The ACTIVITY DESCRIPTION shall be a maximum of 3¢ characters. Descriptions
must be limited to the space provided.

6.e.(4) The ACTIVITY DURATION contains the estimated original duration for the activity
on the schedule. The duration shall be based upon the work-week designated by the activity’s related
calendar.

6.6.(5) The CONSTRAINT DATE field shall be used to identify a date that the scheduling
system may use to modify float calculations. If there is a date in this field, then there must be a valid
entry in the CONSTRAINT TYPE field.

AL7
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6.6.(6) The CONSTRAINT TYPE field shall be used to identify the way that the scheduling
system shall use the CONSTRAINT DATE to modify schedule float calculations. If there is a value
in this field, then there must be a valid entry in the CONSTRAINT DATE field. The valid values for
the CONSTRAINT TYPE are as follows:

| Defiit

B3 _ The CONSTRAINT DATE shall replace an activity's early start date,
if the early start date is prior to the CONSTRAINT DATE.

LF The CONSTRAINT DATE shall replace an activity’s late finish date,

if the late finish date is after the CONSTRAINT DATE.

[Usage note: Systems provide a wide variety of constraint types that may not be sapported by
other systems. [t is recommended that constraint types be restricted to the values above regardless of
the capabilities of the various systems being used for scheduling.]

6.e.(7) The CALENDAR CODR relates this activity to an appropriate work-week calendar.
The ACTIVITY DURATION must be based on the valid work-week referenced by this CALENDAR
CODE field.

" 6.0.8) The HAMMOCK CODE indicates that a particular activity does not have its own
independent duration, but takes its start dates from the stact date of the preceding activity (or node)
and takes its finish dates from the finish dates of its succeeding activity (or node), If the value of the
HAMMOCK CODE field is “Y”, then the activity is a hammmock activity.

6.6.(9) The WORKERS PER DAY shall contain the average number of workers expected to
work on the activity each day the activity is in progress. If this code is required by project scheduling
specifications, values for this data will be right justified. Activities without workers per day shall
have a value of “0”,

6.e.(10) The RESPONSIBILITY CODE shall identify the subcontractors or major trade
involved with completing the work for the activity. If this code is required by project scheduling
specifications, value for this data will be left justified,

6.6.(11) The WORK AREA CODE shall identify the location of the activity within the
- project. If this code is required by project scheduling specifications, value for this data will be left
Justified,

6.e.(12) The MOD OR CLAIM NUMBER shall uniquely identify activitics that are added or
changed on a construction contract modification, or activities that justify any claimed time
extensions. If this code is required by project scheduling specifications, value for this data will be left
justified.




ER 1-1-11
15 Jun 95

6.6.(13) The BID ITEM shall identify the bid item number associated with each activity. If
this code }s required by project scheduling specifications, value for this data will be left justified.

6.2.(14) The PHASE OF WORK shall identify the. timing of a specific activity within the
entire project, If this code is required by project scheduling specifications, value for this data will be
left justified.

6.2.(15) The CATEGORY OF WORK shall identify the general type of work performed by
every activity. If this code is required by project scheduling specifications, value for this data will be
placed in the field.

6.6.(16) The FEATURE OF WORK shall identify a very bread designation of the general
type of work that is being accomplished by the activity. If this code is required by project scheduling
specifications, value for this data will be left justified. [Usage note: Many systems require that
FEATURE OF WORK values be placed in several activity code fields. It is recommended that users
review SDEF documentation to determine the correct way to use a given software system to produce
the FEATURE OF WORK code.]

6.f. Precadence Record: The Precedence Record(s) shall follow the Activity Records if a
Precedence Diagram Method schedule (PDM) is identified in the ARROW OR PRECEDENCE field
of the Project Record. The Precedence Record has the following format:

Column Max. Req.

Description Positionlen. Yake  Type  Notes

RECORD IDENTIFIER 1-4 4 PRED Fixed Filled

ACTIVITY ID 615 10 Y Integer See Comment Below
PRECEDING ACTIVITY17 -26 10 Y Integer See Comment Below
PREDECESSOR TYPE 2R8-28 l \JI 5,FC Filled

LAG DURATION 30-33 a N Integer  Right Justified

6.£.(1) The RECORD IDENTIFIER shall begin with the four characters “PRED” in the first
four columns of the record.

6.£.(2) The ACTIVITY ID identifies the activity whose predecessor shall be specified in this
record.

&.£.(3) The PRECEDING ACTIVITY number is the number of an activity that precedes the
activity noted in the ACTIVITY ID field.

6.f.(4) The PREDECESSOR TYPE field indicates the type of relation that exists between the
chosen pair of activities. Valid PREDECESSOR TYPE fields areas follows:
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Code Definition
5 Start-to-Start relation
F Finish-to-Finish relation
C Finish-to-Start relation

[Usage note: Some systems provide additional predecessor types that may not be supported
by all other systems. It is recommended that predecessor types be restricted to the values above
regardless of the capabilitics of the various systems being used for scheduling.]

6.£.(3) The LAG DURATION field contains the number of days delay between the preceding
and current activity, [Usage note: Some systems allow negative values for the LAG DURATION.
Becanse these valugs are not supported by all other systems, it is recommended that values be
restricted to zero and positive integers.]

6.g. Unit Cost Record: The Unit Cost Record shall follow all Precedence Records. If the
schedule utilizes the Arrow Diagram Method, then the Unit Cost Record shall follow any Activity
records. There shail be one Unit Cost Record for every activity that is not a Jump sum activity.
[Usage note: (1) It is recommended that users who wish to exchange unit cost data contact SDEF
vendor representatives to determine the ability of the software system to import/export unit cost
information. (2) If the software being used by each member of the project team supports unit cost
data then users may wish 1o conduct a trial run of the SDEF data exchange with a two or three-
activity network to ensure that unit cost data transfers as expected, If problems are found please
consult vendor representatives for resolution prior to exchange of full project schedules. (3) Unit cost
record data does not, in most systems, result in the correct values being placed in the ACTIVITY
COST and COST TO DATE fields of the Progress (PROG) Record. Users must, at this time,
manually transfer the data from the Unit Cost Record to the Progress Record. .

The fields for this record shall take the following format:

Colufnn Max. Req.

RECORD IDENTIFIER 1-4 4 UNIT  Fixed Filled

ACTIVITY ID 6-15 10 N Integer See Comment Below
TOTAL QTY 17-29 13 v Format 8.4 Right Justified
COST PER UNIT 31-43 13 v Format 8.4 Right Justified

QTY TC DATE 45-57 13 + Format 8.4 Right Justified
UNIT OF MEASURE 59-61 3 y Alpha, Left Justified

6.2.(1) The RECORD IDENTIFIER shall be identified with the four characters ‘UNIT"
placed in the first four columns of the record,
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6.2.(2) The ACTIVITY ID for each activity shall match the format described in the activity
record, Bach activity may have onty one Unit Cost Record.

6.2.(3) The TOTAL QTY is the total amount of material to be used in this activity. This
number consists of eight digits, one decimal point and four more digits. An example of a number in
this format is “11111111.1111". If decimal places are not needed this field shall still contain a
“(000” in columns 25-29. [Usage note: Many systems support a different format for this value
that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the sofiware systems
being used for a given project.]

6.g.(4y The COST PER UNIT is the cost, in dollars and cents, for each unit to be used in this
activity. This number consists of eight digits, one decimal point, and four mere digits. An example
of a number in this format is “11111111.1111". If decimal places are not needed this field shall still
contain a ".0000" in columns 39-43. [Usage note: Many systems support & different format for this
value that does nat include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.] '

6.2.(5) The QTY TO DATE is the quantity of material installed in this activity up to the data
date. This number consists of eight digits, one decimal point, and four more digits. An example of a
number in this format is “11111111,1111", If decimal places are not needed this field shall still
contain a “.0000” in columns 53-57. [Usage note: Many systems support a different format for this
value that does not include as many decimal places. It is recommended that users determine their
requirements for significant digits based on the lowest common denominator of the software systems
being used for a given project.) '

6.g.(6) The UNIT OF MEASURE is an abbreviation that may be used to describe the units
being measured for this activity. Valid values for this field are any meaningful English or metric
unit, except “L$” for Lump Sum. Lump Sum activities are not to have Unit Cost Records,

6.h. Progress Record: Progress Record(s) shall follow all Unit Cost Record(s). If there are
no Unit Cost Record(s), then the Progress Record(s) shall follow all Precedence Recaords. If the
schedule utilizes the Arrow Diagram Method, then the Progress Record shall follow any Activity
Records. One Progress Record is required for every activity in the Activity Record. The fields for
this Record shall be provided in the following format:
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Column Max. Req.
RECORD IDENTIFIER 1-4 4 PROG Fixed Filled
ACTIVITY ID 65 10 Integer See Comment Below
ACTUAL START DATE 1723 7 N ddmmmyy  Filled if Started
ACTUAL FINISH DATE 2531 7 ¥ ddmmmyy  Filled if Finished
REMAINING DURATION 33-35 3 4 Integer Right Justified
ACTIVITY COST 37-48 12 \ Format 9.2 Right Justified
COST TO DATE 50-61 12 4 Format 9.2 Right Justitied
STORED MATERIAL 63-74 12 Format 9.2  Right Justified
EARLY START DATE 76-82 7 o ddmmmyy  Filled if Not Started
EARLY FINISH DATE 84-90 7 A ddmmmyy  Filled if Not Finished
LATE START DATE 92.68 7 ddmmmyy  Filled if Not Started
LATE FINISH DATE 100-1067 ) ddmmmyy  Filled if Not Finished
FLOAT SIGN 108-1081 +,- Fixed Filled if Not Finished
TOTAL FLOAT 110-1123 v Integer R. Just. if Not Finished

 6.h.(1) The RECORD IDENTIFIER shall begin with the four characters “PROG" in the first
four columns of the record.

6.h.(2) The ACTIVITY ID for each activity for which progress has been posted shall match
the format described in the Activity Record.

6.h.(3) An ACTUAL START DATE is required for all in-progress activities. The ACTUAL
START DATE shall be the same as, or later than, the PROJECT START date contained in the
Project Record. The ACTUAL START DATE shall also be the same as, or prior to, the DATA
DATE contained in the Project Record. If there is an ACTUAL START DATE for an activity that
there must also be a REMAINING DURATION, and the values for the EARLY START DATE and
LATE START DATE are blank. [Usage note: Some systems allow default values for ACTUAL
START DATE if the date is not entered by the user. Because the failure to include a start date for
activities may result in different schedule calculations, it is recommended that the ACTUAL START
DATE be required for all activities in progress,]

6.h.(4) An ACTUAL FINISH DATE is required for all completed activities. If the
REMAINING DURATION of an activity is zero, then there must be an ACTUAL FINISH DATE. If
there is ‘an ACTUAIL FINISH DATE, then values for the EARLY START DATE, LATE START
DATE, EARLY FINISH DATE, LATE FINISH DATE, FLOAT SIGN, and TOTAL FLOAT shall be
blank. [Usage note: Some systems allow default values for ACTUAL FINISH DATE if the date is not
entered by the user, Becanse the failure to include a finish date for activities may result in different
schedule caleulations, it is recommended that the ACTUAL FINISH DATE be required for all
activities in progress.)




ER 1.1-11
15 Jun 95

6.1h.(3)AREMAININ G DURATION is required for all activities. Activities that have not
started shall have a remaining duration equal to their original duration. Activities completed based
on time, shall have a zero (0) REMAINING DURATION, [Usage note: Systems have a variety of
“short-cut” methods to determine the REMAINING DURATION value. It is recommended that users
actually consider the time required to complete the remaining work on a given tagk, rather than allow
a system to calculate the remaining duration based on the amount of work that has already been
accomplished.]

6.h.(6) The ACTIVITY COST contains the estimated earned value of the work to be
accomplished in the activity. An example of a number in this format is *1111111 11,117, If decimal
places are not needed this field shall still contain a “,00" in the last three columns of this field.
[Usage note: Users should inquire of software vendors if the user needs to add a zero in the data field
to produce the default value “0.00".]

6.0.(7) The COST TO DATE contains the eamed value for the activity. If there is an
ACTUAL START DATE, then there must also be some value for COST TO DATE. An example of
a number in this format is “111111111.11”, If decimal places are not needed, this field shall still
contain a 00" in the last three columns of this field. The COST TO DATE is not tied to
REMAINING DURATION. For example, if the REMAINING DURATION is “0”, the COST TO
DATE may only be 95% of the ACTIVITY COST. This difference may be used to reflect 5%
retainage for punch list items. [Usage note: Systems implement cost information in different ways.
It is recommended that users catefully review SDEF documentation and test results to determine how
to ensure that SDEF data is exported correctly.]

6.1.(8) The STORED MATERIAL field contains the value of the material that the
Contractor has paid for and is on site or in secure storage areas that is a portion of the COST TO
DATE. An example of a number in this format is “111111111.11", If decimal places are not needed,
this ficld shall still contain a “.00" in the last three columns of this field. [Usage note: Systems

- implement the stored materials field in a variety of ways. Many systems do not enforce STORED
MATERIAL + COST TO DATE < ACTIVITY COST. To avoid potential confusion between
systems, it is recommended that new activities be added to 2 schedule to reflect the cost of large
equipment procurement rather than use the STORED MATERIALS field.]

6.h.(9) The EARLY START DATE indicates the eatliest date possible that an activity can
start as calculated by a CPM scheduling system or other Contracting Officer approved plamning
method. Tf the progress record for an activity contains an ACTUAL START DATE, then this field
shall be blank.

6.h.(10) The BARLY FINISH DATE indicates the earliest date possible that an activity can
finish as calcnlated by a CPM scheduling system or other Contracting Officer approved planning
method. If the progress record for an activity contains an ACTUAL FINISH DATE, then this field
shal} be blank.

6.h.(11) The LATE START DATE indicates the latest date that an activity can begin as
calculated by a CPM scheduling system or other Confracting Officer approved planning method, If
the progress record for an activity contains an ACTUAL START DATE, then this field shall be
blank.
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6.h.{12) The LATE FINISH DATE indicates the latest date that an activity can finish as
calcalated by a CPM scheduling system or other Contracting Officer approved planning method. If
the progress record for an activity contains an ACTUAL FINISH DATE, then this field shall be
blank.

6.h.(13) The FLOAT SIGN indicates whether the float time caleulated using a CPM
scheduling system or other Contracting Officer approved planning methed, is positive or negative in
nature, If the progress record for an activity containg an ACTUAIL FINISH DATE, then this field
shall be blank. In the case of zero fleat this field shall be blank.

6.h.(14) The TOTAL FLOAT indicates the total float time. In the Precedence Diagram
Method (PDM), the total float is the difference between the early and late start or finish dates. In the
Arrow Diagram Method {ADM), the total float is equal to the late event time at the end of the
gctivity, minus the sum of the early event time at the start of the activity plus the duratien of the
activity,

6.1, Project End Record: The Project End Record shall be nsed to identify that the data file
is completed. If the ASCII End of File character is encountered, then data import programs shall use
that character to infer that the dafa continues on the next disk. The user shall then be prompted for
the next disk number, based on the VOLM record data, The Project End Record shall be the last
record of the entire data file, and shall have the following format: ’

_ Column Max. Req.

RECORD IDENTIFIER 1-3 3 END  Fixed Filled- -

6.1.(1) The RECORD IDENTIFIER for the Project End Record shall be “END", Data
contained in the data exchange file that occurs after this record shall not be used.
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SECTI ON 01330

SUBM TTAL PROCEDURES

PART 1 GENERAL

1

1  SUBM TTAL | DENTI FI CATI ON
Submittals required are identified by SD nunbers as foll ows:
SD- 01 Data

Submittal s which provide cal cul ations, descriptions, or documentation
regardi ng the work.

SD- 04 Dr awi ngs

Submittals which graphically show rel ati onship of various components of the
wor k, schematic di agranms of systens, details of fabrication, |ayouts of
particul ar el enments, connections, and other relational aspects of the work.

SD-06 | nstructions

Preprinted material describing installation of a product, system or
material, including special notices and material safety data sheets, if
any, concerning inpedances, hazards, and safety precautions.

SD- 07 Schedul es

Tabul ar lists showing |ocation, features, or other pertinent informtion
regardi ng products, materials, equipnent, or conponents to be used in the
wor k.

SD- 08 Statements

A docunent, required of the Contractor, or through the Contractor, froma
supplier, installer, manufacturer, or other lower tier Contractor, the
purpose of which is to confirmthe quality or orderly progression of a
portion of the work by docunenting procedures, acceptability of nethods or
personnel, qualifications, or other verifications of quality.

SD- 09 Reports

Reports of inspections or tests, including analysis and interpretation of
test results. Each report shall be properly identified. Test nethods used
shall be identified and test results shall be recorded.

SD- 13 Certificates

Statenment signed by an official authorized to certify on behalf of the
manuf acturer of a product, systemor material, attesting that the product,
systemor material neets specified requirenments. The statenment nust be
dated after the award of the contract, must state the Contractor's nane and
address, nust nanme the project and |ocation, and must list the specific
requi renents which are being certified.

SECTI ON 01330 Page 2
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SD- 14 Sanpl es
Sanpl es, including both fabricated and unfabricated physical exanples of
materials, products, and units of work as conplete units or as portions of
units of work.

SD- 18 Records

Docurentation to record conpliance with technical or administrative
requi renents.

SD-19 Operation and Mi ntenance Manual s
Data which fornms a part of an operation and nai ntenance manual .
1.2 SUBM TTAL CLASSI FI CATI ON
Subnmittals are classified as foll ows:
1.2.1 CGover nment Approved
Government al approval is required for extensions of design, critical
materi al s, deviations, equipnent whose conpatibility with the entire system
nust be checked, and other items as designated by the Contracting O ficer.
Wthin the terns of the Contract O ause entitled "Specifications and
Drawi ngs for Construction," they are considered to be "shop draw ngs."
1.2.2 I nformation Only
Al submittals not requiring Government approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract Clause referred to above.

1.3 APPROVED SUBM TTALS

The Contracting O ficer's approval of submittals shall not be construed as

a conplete check, but will indicate only that the general nethod of
construction, materials, detailing and other information are satisfactory.
Approval will not relieve the Contractor of the responsibility for any

error which nmay exist, as the Contractor under the CQC requirenents of this
contract is responsible for dinensions, the design of adequate connections
and details, and the satisfactory construction of all work. After

subm ttal s have been approved by the Contracting O ficer, no resubnittal
for the purpose of substituting materials or equipment will be considered
unl ess accomnpani ed by an expl anation of why a substitution is necessary.

1.4 DI SAPPROVED SUBM TTALS

The Contractor shall make all corrections required by the Contracting
Oficer and pronptly furnish a corrected subnmittal in the formand nunmber
of copies specified for the initial submittal. |If the Contractor considers
any correction indicated on the submttals to constitute a change to the
contract, a notice in accordance with the Contract C ause "Changes" shall
be given pronptly to the Contracting O ficer.

1.5 W THHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required

SECTI ON 01330 Page 3
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approval s have not been obt ai ned.
PART 2 PRODUCTS (Not Applicable)
PART 3 EXECUTI ON
3.1 GENERAL

The Contractor shall make submittals as required by the specifications.
The Contracting O ficer may request submittals in addition to those
speci fi ed when deemed necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submttals shall be the same as those used in the contract draw ngs. Each
subm ttal shall be conplete and in sufficient detail to allow ready

determ nati on of conpliance with contract requirenents. Prior to
submittal, all itenms shall be checked and approved by the Contractor's
Quality Control (CQC) representative and each item shall be stanped,
signed, and dated by the CQC representative indicating action taken
Proposed devi ations fromthe contract requirenents shall be clearly
identified. Subnmittals shall include itens such as: Contractor's,

manuf acturer's, or fabricator's draw ngs; descriptive literature including
(but not limted to) catal og cuts, diagrans, operating charts or curves;
test reports; test cylinders; sanples; O&M nmanuals (including parts list);
certifications; warranties; and other such required subnmttals. Submttals
requi ri ng Government approval shall be schedul ed and nade prior to the
acquisition of the material or equi pment covered thereby. Sanples
remai ni ng upon conpl etion of the work shall be picked up and di sposed of in
accordance with manufacturer's Material Safety Data Sheets (MSDS) and in
conpliance with existing | aws and regul ati ons.

3.2 SUBM TTAL REQ STER ( ENG FORM 4288)

At the end of this section is one set of ENG Form 4288 listing itens of
equi prent and materials for which submittals are required by the
specifications; this list may not be all inclusive and additiona
submittals may be required. The Contractor will also be given the
submittal register as a diskette containing the conputerized ENG Form 4288
and instructions on the use of the diskette. Colums "d" through "r" have
been conpleted by the Governnent; the Contractor shall conplete columms "a
and "s" through "u" and submit the forns (hard copy plus associ ated
electronic file) to the Contracting Oficer for approval wthin 30 cal endar
days after Notice to Proceed. The Contractor shall keep this diskette
up-to-date and shall submit it to the Governnent together with the nonthly
paynment request. The approved subnittal register will becone the
schedul i ng docunment and will be used to control subnittals throughout the
life of the contract. The submittal register and the progress schedul es
shal I be coordinat ed.

3.3 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordinated and submtted
concurrently. Certifications to be submitted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninmumof 30 cal endar days
exclusive of mailing tine) shall be allowed and shown on the register for
revi ew and approval. No delay damages or tine extensions will be all owed
for tine lost in late subnittals.

3.4 TRANSM TTAL FORM ( ENG FORM 4025)

SECTI ON 01330 Page 4
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The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnent approved and information only
submittals in accordance with the instructions on the reverse side of the
form These forms will be furnished to the Contractor. This formshall be
properly conpleted by filling out all the headi ng bl ank spaces and
identifying each itemsubmtted. Special care shall be exercised to ensure
proper listing of the specification paragraph and/or sheet nunber of the
contract drawi ngs pertinent to the data submtted for each item

3.5 SUBM TTAL PROCEDURE
Submittals shall be nmade as foll ows:
3.5.1 Pr ocedur es

The Contractor shall establish procedures for purchasing materials and

equi pment, subcontracting, and processing of shop draw ngs, outlining the
responsibilities at each level to ensure that adequate revi ew and approval,
tinmely delivery, verification of procedures and proper storage are
provided. Delays in the review and approval process shall not be given
consideration for a tine extension or additional cost, when such delays are
the result of the Contractor's late submittal or failure to provide proper
submittals, or nake corrections in conpliance with the contract docunents
or the Contracting Officer's conmments; or provide a resubmttal because of
an unacceptabl e original subnittal

3.5.2 Devi ati ons

For submittals which include proposed deviations requested by the
Contractor, the colum "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
annotate such deviations on the submttal. The Governnment reserves the
right to rescind i nadvertent approval of submttals containing unnoted
devi ati ons.

3.6 CONTROL OF SUBM TTALS
The Contractor shall carefully control his procurement operations to ensure
t hat each individual subnmittal is nade on or before the Contractor
schedul ed submittal date shown on the approved "Subnittal Register."

3.7 GOVERNMENT APPROVED SUBM TTALS

Upon conpl etion of review of submittals requiring Government approval, the

submittals will be identified as having received approval by being so
stanped and dated. 3 copies of the submittal will be retained by the
Contracting O ficer and 1 copy of the subnmittal will be returned to the
Contractor.

3.8 | NFORVATI ON ONLY SUBM TTALS

Submittals provided For Information Only (FIO to the Government shall be
submitted in three (3) copies, including resubmttals. Normally submittals
for information only will not be returned. Approval of the Contracting
Oficer is not required on information only subnmittals. The Gover nnment
reserves the right to require the Contractor to resubnmit any item found not
to conply with the contract. This does not relieve the Contractor fromthe
obligation to furnish material conforming to the plans and specifications;
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will not prevent the Contracting O ficer fromrequiring renoval and

repl acenent of nonconforming material incorporated in the work; and does
not relieve the Contractor of the requirenent to furnish sanples for
testing by the Government |aboratory or for check testing by the Governnent
in those instances where the technical specifications so prescribe.

3.9 STAMPS

Stanps used by the Contractor on the submittal data to certify that the
subm ttal meets contract requirenents shall be sinmilar to the follow ng:

CONTRACTOR

(Fi rm Name)

Approved

Approved with corrections as noted on submittal data and/or
attached sheets(s).

SI GNATURE:

TI TLE:

DATE:

-- End of Section --
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 01320
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. t u. V. W. X V. z aa.
1.1 Preliminary Project Schedule X X
1.1 Initial Project Schedule X X
1.1 Periodic Schedule Updates X X
1.1 Qualifications X X
1.1 Narrative Report X X
1.1 Schedule Reports X X

ENG FORM 4288, Jul 96

SPECSINTACT
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 01430
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N E of1
c s| |s| |rR &N |G
T TIs|T| |T M[F |o
I D|R[c|a| |1 o |val|l R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
! TRANS- | T |[SPECIFICATION A[CIE[EIE]I[A[EIAIM |RP| V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WIT[DIM|P[CMICINIA INRJ | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DIII'fU[EIOJAIP[OIU]TO MO} E SUBMIT BY BY C | DATE MENT [C | DATE REMARKS
AIN[O|LIN|R|T|L|R[A[IN|EV] W o o
N N T|G|N[E[T|T|E|E[D|L|OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s[NY|[TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. t u. V. W. X V. z aa.
1.3 Environmental Protection Plan X X

ENG FORM 4288, Jul 96

SPECSINTACT
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 01780
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N E of1
c s| |s| |rR &N |G
T TIs|T| |T M[F |o
I D|R[c|a| |1 o |val|l R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
! TRANS- | T |[SPECIFICATION A[CIE[EIE]I[A[EIAIM |RP| V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WIT[DIM|P[CMICINIA INRJ | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DIII'fU[EIOJAIP[OIU]TO MO} E SUBMIT BY BY C | DATE MENT [C | DATE REMARKS
AIN[O|LIN|R|T|L|R[A[IN|EV] W o o
N N T|G|N[E[T|T|E|E[D|L|OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s[NY|[TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q r. S. t u. V. W. X V. z aa.
1.2.1 As-Built Drawings X| | X

ENG FORM 4288, Jul 96

SPECSINTACT
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 01900
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q r. S. t u. V. W. X V. z aa.
1.1 As-Built Drawings X X
1.1 Progress Chart X X
1.1 Inspection of Existing Conditions X X
1.1 Dust Control X X
1.1 Excavation/Trenching Clearance X| | X
1.1 Condition of Contractor's Operation X| | X

or Storage Area

ENG FORM 4288, Jul 96

SPECSINTACT
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 02220
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N E of1
c s| |s| |rR &N |G
T TIs|T| |T M[F |o
I D|R[c|a| |1 o |val|l R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
! TRANS- | T |[SPECIFICATION A[CIE[EIE]I[A[EIAIM |RP| V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WIT[DIM|P[CMICINIA INRJ | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DIII'fU[EIOJAIP[OIU]TO MO} E SUBMIT BY BY C | DATE MENT [C | DATE REMARKS
AIN[O|LIN|R|T|L|R[A[IN|EV] W o o
N N T|G|N[E[T|T|E|E[D|L|OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s[NY|[TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. 1. u. V. W. X V. z aa.
1.3 Work Plan X X

ENG FORM 4288, Jul 96

SPECSINTACT
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 02300
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N E of1
c s| |s| |rR &N |G
T TIs|T| |T M[F |o
I D|R[c|a| |1 o |val|l R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
! TRANS- | T |[SPECIFICATION A[CIE[EIE]I[A[EIAIM |RP| V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WIT[DIM|P[CMICINIA INRJ | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DIII'fU[EIOJAIP[OIU]TO MO} E SUBMIT BY BY C | DATE MENT [C | DATE REMARKS
AIN[O|LIN|R|T|L|R[A[IN|EV] W o o

N N T|G|N[E[T|T|E|E[D|L|OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s[NY|[TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. t u. V. W. X V. z aa.

1.3 Earthwork X X

1.3 Testing X X

1.3 Testing X X

ENG FORM 4288, Jul 96

SPECSINTACT
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 02397
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. 1. u. V. W. X V. z aa.
2.1 Rubber marine fenders X X
2.3.2 Bolts, nuts, and washers X X
2.1 Rubber marine fenders X X
2.1 Rubber marine fenders X X
2.3.2 Bolts, nuts, and washers X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 02398
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N E ol 1
c s| [s| IR &|N |G
T T{s|T| |T M|F |o
I D|R|C|A| |1 o |va| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
! TRANS- | T |[SPECIFICATION A[CIE[EIE]I[A[EIAIM |RP| V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WIT[DIM|P[CMICINIA INRJ | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DIII'fU[EIOJAIP[OIU]TO MO} E SUBMIT BY BY C | DATE MENT [C | DATE REMARKS
A[NJO[L|N[R|T|L|R[A[IN]EV] W o o

N N T|G[N|E[T|T|E[E[D|L|OL|NE| E D D
o o Als|s|s|s|s|s|s|s|s|NY]|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. t u. V. W. X V. z aa.

1.2 Pier Timberwork X X

1.2 Timber Preservative Treatment X X

1.2 Delivery Inspection List X X

ENG FORM 4288, Jul 96
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 02399
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. 1. u. V. W. X V. Z. aa.
1.2 Marine hardware X X
1.2 Bolts, nuts, and washers X X
1.2 Sealants X X
1.2 Marine hardware X X
1.2 Marine hardware X X
1.2 Bolts, nuts, and washers X X
1.2 Sealants X X

ENG FORM 4288, Jul 96
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 02464
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. 1. u. V. W. X V. Z. aa.
2.1 Metal Sheet Piling X X
3.1.1 Pile Driving Equipment X X
3.1.5 Pulling and Redriving X X
2.3.2 Interlocked Joint Strength in Tension X X
Test
2.3.1 Materials Tests X X
3.1.2.2 Driving X| | X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 03202
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. t u. V. W. X V. z aa.
1.2 Reinforcing steel X X
1.2 Patching X X
1.2 Coated steel reinforcing bars X X
1.2 Coating material X X
1.2 Batch designations of powder coating X X
1.2 Coating application plant X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 03311
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT]
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N E of1
c s| |s]| |r &N |G
T Tis|T| |T M[F |o
I D|R[c|A|l |1 o |val r
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN[O|LIN|R|T|L|R[A] IN]|EV] W o) o)
N N Tle|N[E[T|T|E|E[D|L|OL|NE]| E D D
o) o) Als|s|s|s|s]|s|s|s|s[NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. t u. V. W. X V. z aa.
1.6.1 Mixture design X X
1.3 Materials for curing X X
2.2.10 Joint Sealants X X
2.2.9 Joint Filler X X
3.2.2 Epoxy coatings X X
2.2.4 Non-shrink grout X X
3.2.4 Preformed joint filler X X
1.6.2.1 Formwork X X
3.2.3 Construction joints X X
1.6.4.1 Concrete mixture proportions X X
1.6.4.2 Fly ash X X
1.6.4.2 Natural pozzolan X X
1.6.4.3 Ground iron blast-furnace slag X X
1.6.4.4 Silica fume X X
1.6.4.5 Aqggregates X X
1.6.4.6 Admixtures X X
1.6.4.7 Cement X X
1.6.4.8 Water X X
1.3 Curing Compound X X
1.6.3.1 Curing concrete elements X X
1.6.3.2 Form removal schedule X X
1.6.3.3 Concrete placement and compaction X X
1.6.3.4 Silica fume manufacturer's supplier X X
representative
1.6.3.5 Quality assurance X X
1.6.3.6 Field testing technician and testing X X
agency
1.6.3.7 Mixture designs X X
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SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

CONTRACTOR

SPECIFICATION SECTION

IMPROVEMENTS TO TERN ISLAND 03410
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q r. S. t u. V. W. X V. z aa.
1.3 Precast concrete member design X X
calculations
1.3 Mixture design X X
1.3 Anchorage and lifting inserts and X X
devices
1.3 Drawings for precast members X X
2.1 Contractor-furnished mix design X X
2.3 Fabrication X X
1.7.4 batch ticket X| [ X

ENG FORM 4288, Jul 96

SPECSINTACT

PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER CONTRACT NO.
(ER 415 1-10)

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 05500
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
| c
A N E of1
c s| [s] [r &N |G
T TIs|T| |T M[F |oO
| D[R|C[A] |1 o |VA| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
| TRANS- | T |SPECIFICATION A|CIE[EJE|T|A[EJAIM |RP] V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WI|T|D[MIPICIM[CINfA [NR] | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DI TU[E|OJA|PIOIU[TOIMO] E SUBMIT BY BY C DATE MENT |[C [ DATE REMARKS
AIN|O|L|N|R|T[L|R|AlIN]EV] W o o
N N TleIN|E|T|T|E|E|D|L[OL|NE]| E D D
o o Als|s|s|s|s|s|s|s|s|NY|TD]| R E E
a. b C. d. e f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S 1. u V. W. X V. z aa.
1.2 Tie-rod system X X
1.2 Boat hoist X X
1.2 Tie-rod system X X
1.2 Steel X X
1.2 Bolts, nuts, and washers X X
1.2 Welding electrodes and rods X X
1.2 Nonshrink grout X X
1.2 Galvanizing X X

ENG FORM 4288, Jul 96 SPECSINTACT PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER
(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
IMPROVEMENTS TO TERN ISLAND 09967
CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
TYPE OF SUBMITTAL FICATION SCHEDULE DATES ACTION ACTION
I c
A N E ol 1
c s| [s| IR &|N |G
T T{s|T| |T M|F |o
I D|R|C|A| |1 o |va| R
\% | RIUIH[T|R|F|S|R|M|R EP| E SUBMIT
! TRANS- | T |[SPECIFICATION A[CIE[EIE]I[A[EIAIM |RP| V APPROVAL | MATERIAL TO
T MITTAL | E | PARAGRAPH DESCRIPTION OF WIT[DIM|P[CMICINIA INRJ | NEEDED | NEEDED GOVERN-
Y NO. M NUMBER ITEM SUBMITTED DIII'fU[EIOJAIP[OIU]TO MO} E SUBMIT BY BY C | DATE MENT [C | DATE REMARKS
A[NJO[L|N[R|T|L|R[A[IN]EV] W o o

N N T|G[N|E[T|T|E[E[D|L|OL|NE| E D D
o o Als|s|s|s|s|s|s|s|s|NY]|TD]| R E E
a. b. C d. e. f.lg.{h.fi. |j. |k. ]I Jm.In.Jo.] p. q. r. S. t u. V. W. X V. z aa.

2.1.1.1 Epoxy-polyamide X X

2.1.1.2 Coal tar epoxy-polyamide X X

2.2 Tape wrap protection system X X

ENG FORM 4288, Jul 96
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| MPROVEMENTS TO TERN | SLAND USFWE

SECTI ON 01430

ENVI RONVENTAL PROTECTI ON

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.

STATE OF HAWAI I DEPARTMENT OF HEALTH ( HI DOH)

H DOH, Chapter 11-54 Water Quality Standards

H DOH, Chapter 11-55 Water Pollution Contro

H DOH, Chapter 43 Admi ni strative Rules, Title 11, Comunity
Noi se Control for Gahu

Hl DOH, Chapter 59 Am nistrative Rules, Anbient Air Quality
St andar ds

H DOH, Chapter 60.1 Admi ni strative Rules, Air Pollution Contro

1.2 GENERAL REQUI REMENTS

Thi s section covers prevention of environmental pollution and danage as the
result of construction operations under this contract and for those
nmeasures set forth in the TECHNI CAL REQUI REMENTS. For the purpose of this
speci fication, environnental pollution and damage is defined as the
presence of chem cal, physical, or biological elenents or agents which
adversely affect human health or wel fare; unfavorably alter ecol ogica

bal ances of inportance to human |ife; affect other species of inportance to
man; or degrade the utility of the environment for aesthetic, cultura

and/ or historical purposes. The control of environnental pollution and
damage requires consideration of air, water, and | and, and incl udes
managenent of visual aesthetics, noise, solid waste, radi ant energy and
radi oactive materials, as well as other pollutants.

1.2.1 Subcontractors

Assurance of conpliance with this section by subcontractors will be the
responsibility of the Contractor

1.2.2 Notification
The Contracting Officer will notify the Contractor in witing of any

observed nonconpliance with the aforenentioned Federal, State or |ocal |aws
or regulations, permts, and other elenents of the Contractor's

environnental protection plan. The Contractor shall, after receipt of such
notice, informthe Contracting O ficer of proposed corrective action and
t ake such action as may be approved. |If the Contractor fails to conmply

promptly, the Contracting Oficer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No tinme

SECTI ON 01430 Page 2



| MPROVEMENTS TO TERN | SLAND USFW\5
extensions will be granted or costs or danages allowed to the Contractor
for any such suspensi on.

1.3 SUBM TTALS
CGovernment approval is required for submttals with "GA" designation
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 18 Records

Envi ronnmental Protection Plan; GA

Wthin 30 cal endar days of receipt of Notice to Proceed, the Contractor
shall subnmit in witing an environmental protection plan. Approval of the

Contractor's plan will not relieve the Contractor of his responsibility for
adequat e and continuing control of pollutants and other environnenta
protection neasures. The environnental protection plan shall include but

not be limted to the foll ow ng:

a. Alist of Federal, State, and | ocal |laws, regulations, and permits
concerning environnmental protection, pollution control and
abatenment that are applicable to the Contractor's proposed
operations and the requirenents inposed by those | aws,
regul ations, and permts.

b. Methods for protection of features to be preserved within
aut hori zed work areas. The Contractor shall prepare a listing of

net hods to protect resources needing protection; i.e., trees,
shrubs, vines, grasses and ground cover, |andscape features, air
and water quality, fish and wildlife, soil, historical

archeol ogi cal, and cul tural resources.

c. Procedures to be inplemented to provide the required environnmental
protection and to conply with the applicable |laws and regul ations.
The Contractor shall set out the procedures to be followed to
correct pollution of the environment due to accident, natura
causes, or failure to follow the procedures set out in accordance
with the environnental protection plan.

d. Location of the solid waste disposal area.

e. Drawi ngs show ng | ocations of any proposed tenporary excavations
or enbanknents for haul roads, stream crossings, material storage
areas, structures, sanitary facilities, and stockpiles of excess
or spoil materials.

f. Environnental nonitoring plans for the job site, including |and,
wat er, air, and noi se nonitoring.

g. Wirk area plan showi ng the proposed activity in each portion of
the area and identifying the areas of Iimted use or nonuse. Plan
shoul d i nclude neasures for marking the limts of use areas.

h. Training for his personnel during the construction peri od.

PART 2 PRODUCTS (Not Appl i cabl e)
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PART 3 EXECUTI ON
3.1 PROTECTI ON OF ENVI RONMENTAL RESOURCES

The environnental resources within the project boundaries and those
affected outside the limts of permanent work under this contract shall be
protected during the entire period of this contract. The Contractor shal
confine his activities to areas defined by the draw ngs and specifications.

3.1.1 Land Resources

Prior to the begi nning of any construction, the Contractor shall identify
all land resources to be preserved within the Contractor's work area.

Except in areas indicated on the drawi ngs or specified to be cleared, the
Contractor shall not renpve, cut, deface, injure, or destroy |land resources
i ncluding trees, shrubs, vines, grasses, topsoil, and land forns w thout
special perm ssion fromthe Contracting Officer. No ropes, cables, or guys
shal |l be fastened to or attached to any trees for anchorage unl ess
specifically authorized. Where such special emergency use is permtted,
the Contractor shall provide effective protection for |and and vegetation
resources at all times as defined in the foll owi ng subparagraphs.

3.1.1.1 Wrk Area Lints

Prior to any construction, the Contractor shall mark the areas that are not
required to acconplish all work to be perforned under this contract.

I sol ated areas within the general work area which are to be saved and
protected shall also be marked or fenced. Monunments and narkers shall be
protected before construction operations commence. Were construction
operations are to be conducted during darkness, the markers shall be
visible. The Contractor shall convey to his personnel the purpose of
mar ki ng and/ or protection of all necessary objects.

3.1.1.2 Protecti on of Landscape

Trees, shrubs, vines, grasses, land forns and ot her |andscape features
out side of the construction easement or as specifically identified by the
Contracting Oficer or Refuge Manager shall be protected to the maxi mum
ext ent possi bl e.

3.1.1.3 Reducti on of Exposure of Unprotected Erodible Soils

Eart hwork brought to final grade shall be finished as indicated and
specified. Side slopes and back slopes shall be protected as soon as
practicabl e upon conpl etion of rough grading. All earthwork shall be

pl anned and conducted to mnimze the duration of exposure of unprotected
soils. Except in instances where the constructed feature obscures borrow
areas, quarries, and waste material areas, these areas shall not initially
be cleared in total. Cearing of such areas shall progress in reasonably
sized increnents as needed to use the areas devel oped as approved by the
Contracting O ficer.

3.1.1. 4 Contractor Facilities and Wrk Areas

a. Location of Field Ofices, Storage, and O her Contractor
Facilities: The Contractors' field offices, staging areas,
stockpil e storage, and tenporary buildings shall be placed in
areas designated on the drawi ngs or as directed by the Contracting
O ficer. Tenporary novement or relocation of Contractor
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facilities shall be made only on approval by the Contracting
Oficer. Al storage of construction materials shall be above the
i nfluence of the tied.

b. Spoil Areas on CGovernment Property: Spoil areas shall be managed
and controlled to linit spoil to areas designated on the draw ngs
and prevent erosion of soil or sedinent fromentering nearby
waters. Spoil areas shall be devel oped in accordance with the
gradi ng plan indicated on the draw ngs.

c. Tenporary Excavations and Enbanknents: Tenporary excavations and
enmbankments for plant and/or work areas shall be controlled to
protect adjacent areas from despoil ment.

1.2 Di sposal of Wastes

Di sposal of wastes shall be as specified in Section 01900 M SCELLANEQUS
PROVI SI ONS, Section 02220 DEMOLI TION and as specified hereinafter. The
Contractor shall take special care to ensure that wastes will not fall,
flow, l|each, or otherw se enter the water.

.1.2.1 Sol i d Wastes

Solid wastes (excluding clearing debris) shall be placed in containers
which are enptied on a regular schedule. Al handling and di sposal shal

be conducted to prevent contam nation. Segregation neasures shall be

enpl oyed such that no hazardous or toxic waste will becone com ngled with
solid waste. The Contractor shall transport all solid waste off Governnent
property and di spose of it in conpliance with Federal, State, and | oca

requirenents for solid waste disposal. The Contractor shall conply with
site procedures and with Federal, State, and |local |aws and regul ati ons
pertaining to the use of landfill areas.

.1.2.2 Cheni cal Wastes

Chemi cal wastes shall be stored in corrosion resistant contai ners, renoved
fromthe work area and di sposed of in accordance with Federal, State, and
| ocal |aws and regul ations.

.1.2.3 Hazar dous Wast es

The Contractor shall take sufficient neasures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
sui tabl e contai ners observing conpatibility. The Contractor shal

transport all hazardous waste off Governnent property and di spose of it in
conpliance with Federal and local |aws and regulations. Spills of
hazardous or toxic materials shall be inmediately reported to the
Contracting Oficer. Ceanup and cleanup costs due to spills shall be the
responsibility of the Contractor

. 1.3 Hi storical, Archeological, and Cultural Resources

Exi sting historical, archeological, and cultural resources within the
Contractor's work area will be so designated by the Contracting O ficer if
any has been identified. The Contractor shall take precautions to preserve
all such resources as they existed at the time they were pointed out to
him The Contractor shall provide and install all protection for these
resources so designated and shall be responsible for their preservation
during this contract.
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3.

1.4 Wat er Resour ces

The Contractor shall keep construction activities under surveill ance,
management, and control to avoid pollution of surface and ground waters.
Speci al managenent techni ques as set out bel ow shall be inplenented to
control water pollution by the listed construction activities which are
included in this contract. Conply with H DOH, Chapter 11-54 and HI DOH,
Chapter 11-55.

.1.4.1 Moni toring of Water Areas

Moni toring of water areas affected by construction activities shall be the
responsibility of the Contractor. All water areas affected by construction
activities shall be nonitored by the Contractor

.1.5 Fish and WIldlife Resources

The Contractor shall keep construction activities under surveillance,
managenent and control to mnimze interference with, disturbance to and
damage of fish and wildlife. Tern Island is a wildlife refuge, and the
Contractor shall nake every effort to mnimnmize construction inpacts on
wildlife. Specific instructions for wildlife protection are contained in
Appendi x A to this section.

.1.6 Ai r Resources

The Contractor shall keep construction activities under surveill ance,
managenment and control to minimze pollution of air resources. Al
activities, equipnent, processes, and work operated or perfornmed by the
Contractor in acconplishing the specified construction shall be in strict
accordance with the H DOH, Chapter 59 and H DOH, Chapter 60.1, and al
Federal em ssion and performance | aws and standards. Ambient Air Quality
St andards set by the Environnental Protection Agency shall be naintained
for those construction operations and activities specified in this section.
Speci al managenent techni ques as set out bel ow shall be inplenented to
control air pollution by the construction activities which are included in
the contract.

1.6.1 Parti cul at es

a. Dust particles, aerosols, and gaseous by-products from al
construction activities, processing and preparation of nmaterials,
such as fromasphaltic batch plants, shall be controlled at al
times, including weekends, holidays and hours when work is not in
pr ogr ess.

b. The Contractor shall maintain all excavations, stockpiles, hau
roads, pernmanent and tenporary access roads, plant sites, spoi
areas, borrow areas, and all other work areas within or outside
t he project boundaries free fromparticul ates which woul d cause
the air pollution standards mentioned in paragraph Air Resources,
herei nbefore, to be exceeded or which would cause a hazard or a
nui sance. Sprinkling, chenical treatnment of an approved type,
[ight bitum nous treatnent, baghouse, scrubbers, electrostatic
precipitators or other nethods will be pernmitted to contro
particulates in the work area. Sprinkling, to be efficient, mnust
be repeated at such intervals as to keep the di sturbed area danp
at all tinmes. The Contractor nust have sufficient conpetent
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equi prent avail able to acconplish this task. Particulate contro
shal |l be perforned as the work proceeds and whenever a particul ate
nui sance or hazard occurs.

3.1.6.2 Hydr ocar bons and Carbon Monoxi de

Hydr ocar bons and carbon nonoxi de em ssions from equi pnrent shall be
controlled to Federal and State allowable limts at all tinmes.

3.1.6.3 Odor s

Odors shall be controlled at all tinmes for all construction activities,
processi ng and preparation of materials.

3.1.6.4 Monitoring of Air Quality

Monitoring of air quality shall be the responsibility of the Contractor
Al air areas affected by the construction activities shall be nonitored by
the Contractor.

3.1.7 Sound | ntrusi ons

The Contractor shall keep construction activities under surveillance, and
control to mninze damage to the environnent by noise. The Contractor
shal |l conmply with the provisions of the H DOH, Chapter 43.

3.2 POST CONSTRUCTI ON CLEANUP
The Contractor shall clean up area(s) used for construction
3.3 RESTORATI ON OF LANDSCAPE DAMAGE

The Contractor shall restore all |andscape features damaged or destroyed
during construction operations outside the limts of the approved work
areas. Such restoration shall be in accordance with the plan subnmitted for
approval by the Contracting Oficer. This work will be acconplished at the
Contractor's expense.

3.4 MAI NTENANCE OF POLLUTI ON CONTRCL FACI LI TI ES

The Contractor shall maintain all constructed facilities and portable
pol I ution control devices for the duration of the contract or for that
I ength of time construction activities create the particular pollutant.

3.5 TRAI NI NG OF CONTRACTOR PERSONNEL | N POLLUTI ON CONTROL

The Contractor shall train his personnel in all phases of environmental
protection. The training shall include nethods of detecting and avoi di ng
pollution, famliarization with pollution standards, both statutory and
contractual, and installation and care of facilities (vegetative covers,
and instrunments required for nmonitoring purposes) to ensure adequate and
conti nuous environnmental pollution control
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3.6 APPENDI X A

The "HAWAI | AN | SLANDS NATI ONAL W LDLI FE REFUGE, SPECI AL CONDI TI ONS AND
RULES FOR RESEARCHERS AND VI SI TORS (Rev. Decenber 2000)" is attached
herewith as Appendi x A

-- End of Section --
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SECTI ON 01451

CONTRACTOR QUALI TY CONTRCL

PART 1 GENERAL
1.1 REFERENCES

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

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

ASTM D 3740 (1996) M ni mum Requi renents for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engi neering
Desi gn and Construction

ASTM E 329 (1995c) Agencies Engaged in the Testing
and/ or I nspection of Materials Used in
Construction

1.2 PAYMENT

Separate paynent will not be made for providing and nmi ntai ning an
effective Quality Control program and all costs associated therew th shal
be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

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

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 contro
system shal |l consist of plans, procedures, and organi zation necessary to
produce an end product which conplies with the contract requirements. The
system shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence. The project
superintendent will be held responsible for the quality of work on the job
and is subject to renpval by the Contracting O ficer for non-conpliance
with quality requirenments specified in the contract. The project
superintendent in this context shall nean the individual with the
responsibility for the overall nanagenment of the project including quality
and production.

3.2 QUALI TY CONTROL PLAN
3.2.1 Cener al

The Contractor shall furnish for review by the Governnent, not later than
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30 days after receipt of notice to proceed, the Contractor Quality Contro
(CQC) Plan proposed to inplenent the requirenents of the Contract C ause
titled "I nspection of Construction.” The plan shall identify personnel
procedures, control, instructions, test, records, and forns to be used.
The Government will consider an interimplan for the first 90 days of
operation. Construction will be pernitted to begin only after acceptance
of the CQC Plan or acceptance of an interimplan applicable to the
particular feature of work to be started. Wrk outside of the features of
work included in an accepted interimplan will not be permitted to begin
until acceptance of a CQC Plan or another interimplan containing the
additional features of work to be started.

3.2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mininum 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 inmplenent 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 nane, qualifications (in resunme format), duties,
responsibilities, and authorities of each person assigned a CQC
function. Technicians responsible for sanpling and testing of
concrete shall be certified by the Arerican Concrete Institute
(ACl) or the Concrete Technicians Association of Hawaii (CTAH).
Proof of certification shall be included in the CQC Pl an.
Personnel qualifications may be furnished increnentally as the
wor k progresses, but in no case, |less than fourteen (14) cal endar
days before personnel are required on the job

c. A copy of the letter to the CQC System Manager signed by an
aut hori zed official of the firmwhich describes the
responsi bilities and del egates sufficient authorities to
adequately performthe functions of the CQC System Manager
i ncluding 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 Governnment.

d. Procedures for scheduling, review ng, certifying, and managi ng
subm ttals, 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 name, specification paragraph
requiring test, feature of work to be tested, test frequency, and
person responsi ble for each test.

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

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

h. Reporting procedures, including proposed reporting formats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct from ot her tasks,
has separate control requirenents, and nmay be identified by
different trades or disciplines, or it may be work by the same
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
t he coordination neeting.

2.3 Accept ance of Pl an

Acceptance of the Contractor's plan is required prior to the start of
construction. Acceptance is conditional and will be predicated on

sati sfactory perfornmance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renoval of personnel, as necessary, to obtain the
qual ity specified.

. 2.4 Notification of Changes

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

.3 COORDI NATI ON MEETI NG

After the Preconstruction Conference, before start of construction, and
prior to acceptance by the CGovernment of the CQC Plan, the Contractor shal
neet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mninumof 7 cal endar days prior to the Coordi nati on Meeti ng.
During the nmeeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, contro
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnent's Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The minutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm mutual understandi ngs and/ or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

.4 QUALI TY CONTROL ORGANI ZATI ON

. 4.1 Cener a

The requirenents for the CQC organi zati on are a CQC System Manager and
sufficient number of additional qualified personnel to ensure contract
conpliance. The Contractor shall provide a CQC organi zati on which shall be
at the site at all times during progress of the work and with conplete
authority to take any action necessary to ensure conpliance with the
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contract. All CQC staff nenbers shall be subject to acceptance by the
Contracting O ficer.

3.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
the onsite work organi zati on who shall be responsible for overal

managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a construction person with a
m ni mum of 5 years in related work. This CQC System manager shall be on
the site at all time during construction and shall be enployed by the prinme
Contractor. The CQC System Manger shall be assigned 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 shall be the same as the designated CQC System Manager

3.4.3 CQC Per sonne

In addition to CQC personnel specified el sewhere in the contract, the
Contractor shall provide as part of the CQC organi zati on specialized
personnel to assist the CQC System Manager. |If it is subsequently
determ ned by the Contracting Oficer that the m ninumcontract CQC

requi renents are not being nmet, the Contractor may be required to provide
addi ti onal staff personnel to the CQC organization at no cost to the
Gover nment .

3.4.4 Additional Requirenent

The CQC System Manager shall have conpleted the course entitled
"Construction Quality Managenent For Contractors". This course is
periodically offered at the General Contractors Association of Hawaii

3.4.5 Organi zati onal Changes

The Contractor shall maintain the CQC staff at full strength at all tinmes.
When it is necessary to nake changes to the CQC staff, the Contractor shal
revise the CQC Plan to reflect the changes and submt the changes to the
Contracting O ficer for acceptance.

3.5 SUBM TTALS

Submittals shall be nade as specified in Section 01330 SUBM TTAL
PROCEDURES. The CQC organi zation shall be responsible for certifying that
all subnittals are in conpliance with the contract requirenents.

3.6 CONTROL

Contractor Quality Control is the neans 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
control shall be conducted by the CQC System Manager for each definable
feature of work as foll ows:

3.6.1 Pr epar at ory Phase
Thi s phase shall be performed prior to begi nning work on each definable
feature of work, after all required plans/docunments/materials are

approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:
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3.6.2

A revi ew of each paragraph of applicable specifications.
A review of the contract draw ngs.

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

Revi ew of provisions that have been nade to provide required
control inspection and testing.

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

A physi cal exam nation of required materials, equipnment, and
sanmple work to assure that they are on hand, conformto approved
shop drawi ngs or submitted data, and are properly stored

A review of the appropriate activity hazard anal ysis to assure
safety requirenents are net.

Di scussi on of procedures for controlling quality of the work
i ncluding repetitive deficiencies. Docunment construction
tol erances and wor knmanshi p standards for that feature of work.

A check to ensure that the portion of the plan for the work to be
performed has been accepted by the Contracting Oficer.

Di scussion of the initial control phase.

The Governnent shall be notified at |east 21 days in advance of
begi nning the preparatory control phase. This phase shall include
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 docunented 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

t he acceptabl e | evel of workmanship required in order to neet
contract specifications.

Initial Phase

Thi s phase shall be acconplished at the begi nning of a definable feature of

wor k.

a.

The followi ng shall be acconpli shed:

A check of work to ensure that it is in full conpliance with
contract requirenents. Review mnutes of the preparatory neeting.

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

Establish | evel of workmanship and verify that it meets mni num
accept abl e wor kmanshi p standards. Conpare with required sanple
panel s as appropri ate.

Resol ve all differences.
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e. Check safety to include conpliance with and upgradi ng of the
safety plan and activity hazard analysis. Review the activity
anal ysis with each worker.

f. The Governnent shall be notified at |east 21 days in advance of
beginning the initial phase. Separate ninutes of this phase shal
be prepared by the CQC System Manager and attached to the daily
CQC report. Exact location of initial phase shall be indicated
for future reference and conparison with foll ow up phases.

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

6.3 Fol | ow- up Phase

Daily checks shall be perforned to assure control activities, including
control testing, are providing continued conpliance with contract
requirenents, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll owup 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 concea

non- conf orm ng wor K.

.6.4 Additional Preparatory and Initial Phases

Addi ti onal 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 measures are adequate to provide a product which conforms to
contract requirements. Upon request, the Contractor shall furnish to the
CGovernment duplicate sanples of test specinmens for possible testing by the
CGovernment. Testing includes operation and/or acceptance tests when
specified. The Contractor shall obtain the services of an industry
recogni zed testing | aboratory, or may establish a testing | aboratory at the
project site acceptable to the Contracting Officer. However, tests
contractually required to be performed by an industry recogni zed testing

| aboratory shall not be acconplished by the Contractor established on-site
| aboratory. The Contractor shall performthe follow ng activities and
record and provide the follow ng data:

a. Verify that testing procedures conply with contract requirenents.

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

c. Check test instrunent calibration data against certified standards.

d. Verify that recording fornms and test identification control nunber
system including all of the test docunentation requirements, have
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3.

been prepared.

e. Results of all tests taken, both passing and failing tests, shal
be recorded on the CQC report for the date taken. Specification
par agraph reference, |ocation where tests were taken, and the
sequential control number identifying the test shall be given. |If
approved by the Contracting O ficer, actual test reports may be
submitted later with a reference to the test nunber and date
taken. An information copy of tests perfornmed by an offsite or
commercial test facility shall be provided directly to the
Contracting Officer. Failure to subnmit tinmely test reports as
stated may result in nonpaynent for related work perfornmed and
di sapproval of the test facility for this contract.

7.2 Testing Laboratories
7.2.1 Laboratory Accreditation

The testing | aboratory performng the actual testing on the project shal
be accredited by one of the followi ng |aboratory accreditation authorities:

Ameri can Associ ation of State H ghway and Transportation O ficials
Nati onal Voluntary Laboratory Accreditati on Program

Anmeri can Association for Laboratory Accreditation

Washi ngt on Association of Building Oficials

The testing | aboratory shall submt an acknow edgement letter from one of
the listed | aboratory accreditation authorities indicating that the
application for accreditati on has been received and the accreditation
process started.

.7.2.2 Capabi lity Check

The Government reserves the right to check | aboratory equi pnment 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 techni ques. Laboratories utilized for testing soils,
concrete, asphalt, and steel shall neet criteria detailed in ASTM D 3740
and ASTM E 329.

.7.2.3 Capabi lity Recheck

If the selected |aboratory fails the capability check, the Contractor shal
rei mburse the Governnent for each succeeding recheck of the | aboratory or
t he checking of a subsequently selected | aboratory. Such costs will be
deducted fromthe contract anpunt due the Contractor

. 7.3 Onsite Laboratory

The Governnent reserves the right to utilize the Contractor's contro
testing |l aboratory and equi pment to make assurance tests and to check the
Contractor's testing procedures, techniques, and test results at no
addi ti onal cost to the Government.

. 7.4 Furni shing or Transportation of Samples for Testing

Costs incidental to the transportation of sanples or materials shall be
borne by the Contractor. Sanples of materials for test verification and
acceptance testing by the Government shall be delivered to a testing
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3.

| aboratory on the Island of Oahu, State of Hawaii, designated by the
Contracting O ficer. Coordination for each specific test, exact delivery
| ocation, and dates will be made through the Government field office.

. 8 COVPLETI ON | NSPECTI ON

.8.1 Punch-Qut | nspection

Near the completion of all work or any increnent thereof established by a
conpletion time stated in the Special C ause entitled "Comrencenent,
Prosecution, and Conpletion of Work," or stated el sewhere in the
specifications, the CQC System Manager shall conduct an inspection of the
wor k and devel op a punch list of items which do not conformto the approved
drawi ngs and specifications. Such a list of deficiencies shall be included
in the CQC docunentation, as required by paragraph DOCUMENTATI ON bel ow, and
shall include the estinmated date by which the deficiencies will be
corrected. The CQC System Manager or staff shall make a second inspection
to ascertain that all deficiencies have been corrected. Once this is
acconpl i shed, the Contractor shall notify the Governnment that the facility
is ready for the Governnent Pre-Final inspection

.8.2 Pre-Final Inspection

The Governnent will performthis inspection to verify that the facility is
conplete and ready to be occupied. The QC Manager shall devel op a punch
list of items which do not conformto the contract documents. The
CGovernment will review the punch list and add to or correct the itens
listed. The QC Manager shall incorporate Government conments and provide a
Pre-Final Punch List. The Contractor's CQC System Manager shall ensure
that all itens on this |ist have been corrected before notifying the
CGovernment so that a Final inspection with the customer can be schedul ed.
Any itenms noted on the Pre-Final inspection shall be corrected in a tinmely
manner. These inspections and any deficiency corrections required by this
par agraph shall be acconplished within the time slated for conpletion of
the entire work or any particular increment thereof if the project is
divided into increments by separate conpletion dates.

.8.3 Fi nal Acceptance | nspection

The Contractor's Quality Control |nspection personnel, plus the
superintendent or other prinmary nanagenent person, and the Contracting
Oficer's Representative shall be in attendance at this inspection.
Addi ti onal Governnent personnel including, but not limted to, those from
Base/ Post Civil Facility Engineer user groups, and maj or comands nmay 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 Officer 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 renmaining 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 O ficer to bill the Contractor for the Government's additiona

i nspection cost in accordance with the contract clause titled "lnspection
of Construction".

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

a. Contractor/subcontractor and their area of responsibility.

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

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

d. Test and/or control activities perforned with results and
references to specifications/drawi ngs requirenments. The contro
phase should be identified (Preparatory, Initial, Followup).
Li st 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 renents.

f. Submttals reviewed, with contract reference, by whom and action
t aken.

g. Of-site 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.

These records shall indicate a description of trades working on the
project; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statement that equi pnent and
materials incorporated in the work and workmanship conply with the
contract. The original and one copy of these records in report form shal
be furnished to the Governnent daily within 24 hours after the date covered
by the report, except that reports need not be submitted for days on which
no work is performed. As a mnimm one report shall be prepared and
submtted for every 7 days of no work and on the |last day of a no work
period. All calendar days shall be accounted for throughout the life of
the contract. The first report following a day of no work shall be for
that day only. Reports shall be signed and dated by the CQC System
Manager. The report fromthe CQC System Manager shall include copies of
test reports and copies of reports prepared by all subordinate quality
control personnel

3.10 NOTI FI CATI ON OF NONCOWPLI ANCE
The Contracting Officer will notify the Contractor of any detected

nonconpl i ance with the foregoing requirenments. The Contractor shall take
i medi ate corrective action after receipt of such notice. Such notice,
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when delivered to the Contractor at the work site, shall be deemed
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting Oficer nay issue an order
stopping all or part of the work until satisfactory corrective action has
been taken. No part of the time |lost due to such stop orders shall be made

the subject of claimfor extension of tine or for excess costs or damages
by the Contractor.

-- End of Section --
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SECTI ON 01780

CLOSEQUT SUBM TTALS

PART 1 GENERAL

1.

1 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 18 Records
As-Built Draw ngs; FIO

Drawi ngs showi ng final as-built conditions of the project. The final CADD
as-built drawi ngs shall consist of one set of electronic CADD drawing files
in the specified format, one set of original draw ngs, 2 sets of prints of

the originals, and one set of the Governnent accepted working as-built

dr awi ngs.

.2 PROJECT RECORD DOCUMENTS

2.1 As-Bui |l t Draw ngs

Thi s paragraph covers as-built draw ngs conplete, as a requirenent of the
contract. The terms "drawi ngs," "contract draw ngs," "drawing files,"
"working as-built draw ngs" and "final as-built drawi 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 Material s

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

dr awi ngs.

.2.1.2 Working As-Built and Final As-Built Draw ngs

The Contractor shall maintain 2 sets of paper draw ngs by red-1ine process
to show the as-built conditions during the prosecution of the project.
These working as-built marked draw ngs shall be kept current on a daily
basis and at | east one set shall be available on the jobsite at all tines.
Changes fromthe contract plans which are made in the work or additiona

i nformati on which 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
The working as-built marked drawings will be jointly reviewed for accuracy
and conpl eteness by the Contracting Oficer and the Contractor prior to
subm ssi on of each nonthly pay estimate. |If the Contractor fails to

mai ntain the working and final as-built draw ngs as specified herein, the
Contracting Officer will deduct fromthe nonthly progress payment an anount
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representing the estinmated cost of nmaintaining the as-built drawings. This
nont hly deduction will continue until an agreenent is reached between the
Contracting Oficer and the Contractor regarding the accuracy and
conpl et eness of updated draw ngs.

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 Government accepted working as-built

drawi ngs, and addi ng such additional draw ngs as nay be necessary. These
wor ki ng as-built marked drawi ngs shall be neat, |egible and accurate.

These drawi ngs are part of the permanent records of this project and shal
be returned by the Contractor to the Contracting Oficer after fina
acceptance by the Government. Any draw ngs danaged or |ost by the
Contractor shall be satisfactorily replaced by the Contractor at no expense
to the Government.

1.2.1.4 Conput er Ai ded Design and Drafting (CADD) Draw ngs
Only personnel proficient in the preparation of mcrostati on CADD dr awi ngs

shall be enployed to nodify the contract draw ngs or prepare additional new
drawi ngs. Additions and corrections to the contract draw ngs shall be

equal in quality and detail to that of the originals. Line colors, |line
wei ghts, lettering, |layering conventions, and synbols shall be the sane as
the original line colors, line weights, lettering, |ayering conventions,
and symbols. If additional drawings are required, they shall be prepared

using the specified electronic file format applying the same graphic
standards specified for original drawings. The title block and draw 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 acconplished using CADD files. The Contractor
will be furnished Mcrostation CADD files and pentable. The electronic
files will be supplied on conmpact disc, read-only nenmory (CD-ROM. The
Contractor shall be responsible for providing all programfiles and

har dware necessary to prepare final as-built drawi ngs. The Contracting
Oficer will review final as-built drawi ngs for accuracy and the Contractor
shal | nake required corrections, changes, additions, and del etions.

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 itenms (lines) shall be
colored red with red lettering in notes and | eaders.

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

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

b. Al changes to the contract drawing files shall be made on the
level as the original item There shall be no deletions of existing |lines;
existing lines shall be over struck in red. Additions shall be in green
with line weights the sane as the draw ng.

c. Wen final revisions have been conpl eted, the cover sheet draw ng
shal | show the wordi ng "RECORD DRAW NG AS-BUI LT" foll owed by the name of
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the Contractor in letters at least 3/16 inch high. Al other contract
drawi ngs shall be marked either "as-built" drawi 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 after Government acceptance of all of the working
as-built drawi ngs for a phase of work, the Contractor shall prepare the
final CADD as-built drawi ngs for that phase of work and subnmit two sets of
bl ue/ bl ack-1ine prints of these draw ngs for CGovernment review. The
CGovernment will pronmptly return one set of prints annotated with any
necessary corrections. Wthin 10 days the Contractor shall revise the CADD
files accordingly at no additional cost and submit one set of final prints
for the conpl eted phase of work to the Governnent. Wthin 20 days of
substantial conpletion of all phases of work, the Contractor shall submt
the final as-built drawi ng package for the entire project. The subnittal
shal |l consist of one set of electronic files on conpact disc, read-only
menory (CD-ROM), one set of originals, two sets of prints and one set of
t he Governnent annotated and accepted working as-built drawi ngs. They
shall be conplete in all details and identical in formand function to the
contract drawing files supplied by the Government. Any transactions or
adj ustments necessary to acconplish this is the responsibility of the
Contractor. The Governnment reserves the right to reject any drawing files
it deems inconpatible with the custoner's CADD system Paper prints,
drawing files and storage nedia submitted will becone the property of the
CGovernment upon final acceptance. Failure to submt final as-built draw ng
files or working as-built marked draw ngs as specified shall be cause for
wi t hhol di ng any paynent due the Contractor under this contract. Acceptance
of final as-built draw ngs shall be acconplished before final payment is
made to the Contractor.

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

PART 2 PRODUCTS ( NOT USED)

PART 3 EXECUTI ON ( NOT USED)

-- End of Section --
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SECTI ON 01900

M SCELLANEOUS PROVI SI ONS

PART 1 GENERAL
1.1 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submittals having a "FIO' designation are for infornation only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
As-Built Draw ngs; FIO
SD- 07 Schedul es

Progress Chart; GA

The Contractor shall prepare and subnmit for approval by the Contracting

O ficer a progress chart in accordance with the CONTRACT CLAUSE entitled

" SCHEDULE FOR CONSTRUCTI ON CONTRACTS" twenty-one (21) cal endar days prior
toinitiation of any work. Any nmaterial change to the progress chart rmnust
be approved in witing in advance by the Contracting O ficer. Any proposed
changes to the approved schedul e shall be requested by the Contractor in
witing a mnimmof fourteen (14) cal endar days prior to the proposed
start of work.

SD- 09 Reports
I nspection of Existing Conditions; FIO
A witten report with color photographs noting the condition of the
existing facilities at the time of the inspection. One copy of the report
i ncl udi ng phot ographs shall be subnmitted to the Contracting O ficer, prior
to construction.

SD- 18 Records
Dust Control; GA
Met hod(s) of dust control.
Excavati on/ Trenchi ng Cl earance; FI QO
Prior to start of any excavation or trenching work, the Contractor shall
obtain clearance, in witing, fromthe appropriate comunicati ons agency
and base or area engineer. Copies of all correspondence shall be provided
the Contracting Officer. Normal coordination tine for obtaining the
necessary pernits is approximately fifteen (15) cal endar days. The
Contractor shall advise the Contracting Oficer pronptly when it appears
that the normal coordination time will be exceeded.

Condition of Contractor's Qperation or Storage Area; FIO
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The Contractor shall submt to the Contracting O ficer photographs and/or
vi deos depicting the condition of the Contractor's Operation or Storage
Ar ea.

1.2 CONTRACTOR QUALI TY CONTROL

To assure conpliance with contract requirenents, the Contractor shal
establish and maintain quality control for materials and work covered by
all sections of the TECHNI CAL REQUI REMENTS in accordance with Section 01451
CONTRACTOR QUALI TY CONTROL. Records shall be nmaintained for all operations
i ncl udi ng sanmpling and testing.

1.3 AS- BU LT DRAW NGS

As-built draw ngs shall be in accordance with SPECI AL CONTRACT REQUI REMENT
entitled "AS-BU LT DRAW NGS".

1.4 DUST CONTRCL

Dust control shall be in accordance with Section 02220 DEMCLI TI ON
Measures shall al so be taken for dust control along haul routes and
equi prent par ki ng areas.

1.5 PROTECTI ON

The Contractor shall take all necessary precautions to insure that no
damages to private or public property will result fromhis operations. Any
such damages shall be repaired or property replaced by the Contractor in
accordance with the CONTRACT CLAUSES entitled "PERM TS AND
RESPONSI Bl LI TI ES* and " PROTECTI ON OF EXI STI NG VEGETATI ON, STRUCTURES,

EQUI PVMENT, UTILITIES, AND | MPROVEMENTS", without delay, and at no cost to

t he Governnent.

1.5.1 Warni ng Signs and Barri cades

The Contractor shall be responsible for posting warning signs or erecting
tenporary barricades to provide for safe conduct of work and protection of

property.
1.5.2 Protecti on of Grassed and Landscaped Areas

Grassed or | andscaped areas danaged by the Contractor shall be restored to
their original condition wthout delay and at no cost to the Governnent.

1.6 RESTORATI ON WORK

Exi sting conditions or areas danaged or disturbed by the Contractor's
operations shall be restored to their original condition, or near origina
condition as possible, to the satisfaction of the Contracting Oficer

1.7 REMOVAL AND DI SPOSAL

Renoval and di sposal shall be in accordance with Section 02220 DEMOLI TI ON
The Contractor shall salvage or recycle waste to the naxi mum extent
practical as it relates to the capabilities of local industries. A record
of the quality of salvaged or recycled materials shall be maintained by the
Contractor during the length of the project and submitted to the
Contracting OFfice at acceptance of the project. Quantities shall be
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recorded in the unit of nmeasure of the industry. Reuse of materials on the
site shall be considered a formof recycling. An exanple of such reuse
woul d be the use of acceptable excavated materials as fill.

1.8 | NTERFERENCE W TH GOVERNVMVENT OPERATI ONS

The Contractor shall establish work procedures and net hods to prevent
interference with existing operations within or adjacent to the
construction area. Free passage into adjoining or adjacent buildings not
in the contract will not be pernmitted except as approved by the Contracting
Oficer. Procedures and nethods shall also provide for safe conduct of
work and protection of property which is to renmmi n undi sturbed.

1.8.1 Coor di nati on

The Contractor shall coordinate all work with the Contracting Officer to
mnimze interruption and i nconvenience to the Tern Island Wldlife Refuge,
to the Government, or with on-island aircraft runway operations.

Schedul i ng and progranm ng of work will be established during the
pre-construction conference.

1.8.2 Mat eri al s and Equi prent

Al materials and equiprment required to conplete the project shall be on
hand before work is started.

1.8.3 Uilities and Facilities

Al utilities and facilities within the area shall remain operable and
shall not be affected by the Contractor's work, unless otherw se approved
inwiting in advance by the Contracting Oficer

1.9 CONTRACTOR' S OPERATI ONS OR STORACE AREA

An open operations or storage area will be made available within the
installation, the exact |ocation of which will be determ ned by the
Government. The Contractor shall be responsible for the security necessary
for protection of his equipnent and nmaterials, and shall nmaintain the area
free of debris. No rusty or unsightly materials shall be used for

provi ding the secure neasure and such measure shall be erected in a

wor kmanl i ke manner. Upon conpletion and prior to the final acceptance of
the contract work, the Contractor shall restore the area to its origina
condi ti on.

1.10 GOVERNMENT PRQIECT OFFI CE

The Contractor shall provide, for use by CGovernnment supervisory and

i nspection personnel, a job-site office space with a floor area not |ess
than 150 square feet. This office space may be wthin the Contractor's
project office building if adjacent to the job site and if separated by a
solid partition; otherwi se a separate facility, adjacent to the job site,
shal |l be provided with wi ndows and screens, electricity, including a

m ni mum of four (4) wall outlets and two (2) ceiling lights, a tel ephone,
facsimle and/or enmil capability, a desk with drawers, a |layout table, two
(2) chairs, a legal size five-drawer |locking file cabinet, and a fire
extingui sher. Potable drinking water and tenporary toilet facilities shal
be made avail able to Government personnel, not necessarily within the
project office, but in close proxinty thereof. The cost of utilities and
operation and mai nt enance costs of the Government project office shall be

SECTI ON 01900 Page 4



| MPROVEMENTS TO TERN | SLAND USFW\5
borne by the Contractor. Upon conpletion of the project, the project
of fice and furnishings shall be renoved and di sposed of by the Contractor.

1.11 | NSPECTI ON

1.11.1 Fi nal | nspection and Acceptance
The Contractor shall give the Contracting O ficer, a mninmmof fourteen
(14) cal endar days advance notice prior to final inspection of the project
acceptance by the Contracting Oficer. Al deficiencies found on final
i nspection shall be pronptly and satisfactorily corrected by the Contractor
upon notification by the Contracting O ficer.

1.12  WORKI NG DI RECTI VES

Working directives (i.e. working hours, resident canp, airfield usage,
etc.) shall be developed in coordination with the USFWS.

PART 2 PRODUCTS ( NOT APPLI CABLE)
PART 3 EXECUTI ON ( NOT APPLI CABLE)

-- End of Section --
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SECTI ON 02220

DEMOLI TI ON

PART 1 GENERAL

1

1 REFERENCES

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

ENG NEERI NG MANUALS ( EM)

EM 385-1-1 (1996) U.S. Arnmy Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denmplition of existing sheet pile bul khead nateri al
concrete slabs and other itenms and materials within the area of
construction activity. Al material shall be removed fromthe island for
di sposal. In the interest of occupational safety and health, the work
shall be performed in accordance with EM 385-1-1, Section 23, Denolition
and ot her applicable Sections.

.3 SUBM TTALS

CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designhation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 08 St atements
Work Pl an; GA.

The procedures proposed for the acconplishment of the work. The procedures
shal | provide for safe conduct of the work, including procedures and

nmet hods to provide necessary supports, lateral bracing and shoring when
requi red, careful renoval and disposition of materials specified to be

sal vaged, protection of property which is to remain undi sturbed,

coordi nation with other work in progress, and tinely disconnection of
utility services. The procedures shall include a detail ed description of

t he nmet hods and equi pment to be used for each operation, and the sequence
of operations in accordance with EM 385-1-1. The work plan shall also

i ncl ude details for disposal of denolished itens off island.

.4 DUST CONTRCL

The ampunt of dust resulting fromdenolition shall be controlled to prevent
the spread of dust to occupied portions of the construction site and to
avoid creation of a nuisance in the surrounding area. Use of water wll
not be permtted when it will result in, or create, hazardous or
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obj ectionabl e conditions such as fl ooding and pol |l ution

.5 PROTECTI ON

.5.1 Protecti on of Personne

During the denolition work the Contractor shall continuously evaluate the
condition of the structure being denolished and take i nmedi ate action to
protect all personnel working in and around the denolition site.

.5.2 Envi ronnental Protection

The work shall conply with the requirenments of Section 01430 ENVI RONVENTAL
PROTECTI ON

. 6 BURNI NG

The use of burning at the project site for the disposal of refuse and
debris will not be permtted.

.7 USE OF EXPLOSI VES

Use of explosives will not be permtted.

PART 2 PRODUCTS (Not Applicable)

PART 3 EXECUTI ON

3.

1 EXI STI NG STRUCTURES

Exi sting sheet pile, tie rods, concrete el enments, wooden piers, structures
and other material shall be denolished and renoved within the |lines and
grades of the new construction and fromthe site as required to install new
work at no additional cost.

.2 DI SPCSI TI ON OF MATERI AL

Title to nmaterial to be denmolished is vested in the Contractor upon receipt
of notice to proceed. The Governnent will not be responsible for the
condition, loss or damage to such property after notice to proceed.

.3 CLEAN UP

Al'l denolished material shall be renmpbved fromthe project site and di sposed
of off-island at an approved | ocati on.

-- End of Section --
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SECTI ON 02300

EARTHWORK

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

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

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

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soil's

ASTM D 1140 (1997) Ampunt of Material in Soils Finer

than the No. 200 (75-mcrometer) Sieve

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

ASTM D 2487 (1998) dassification of Soils for

Engi neeri ng Purposes (Unified Soil
Classification Systen)

ASTM D 4318 (1998) Liquid Limt, Plastic Linmt, and
Plasticity I ndex of Soils

1.2 DEFI NI TI ONS

1.2.1 Satisfactory Materials
Satisfactory materials shall conprise any materials classified by ASTM D
2487 as GW G, GM CGP-GM GW GV CGC, GP-GC, GMGC, SW SP, and SM
Crusher waste shall be classified as satisfactory material. Material
passing the No. 200 sieve shall be nonexpansive (<2 percent under CBR
testing).

1.2.2 Unsatisfactory Materials

Mat erials which do not conply with the requirenments for satisfactory
materials are unsatisfactory.

1.2.3 Cohesi onl ess and Cohesive Materials
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Cohesionless materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, MH, and CH Materials classified as GMand SMwi || be identified
as cohesionless only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.2.4 Degree of Conpaction
Degree of conpaction required is expressed as a percentage of the maxi num
density obtained by the test procedure presented in ASTM D 1557abbrevi at ed
as a percent of |aboratory maxi mum density.

1.3 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD-08 Statenents

Eart hwor k; GA.

Procedure and | ocation for disposal of unused satisfactory material.
Proposed source of borrow naterial.

SD- 09 Reports
Testing; FIO

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

SD- 13 Certificates
Testing; FIO

Qualifications of the cormercial testing |aboratory or Contractor's testing
facilities.

1.4 CLASSI FI CATI ON OF EXCAVATI ON

No consideration will be given to the nature of the materials, and all
excavation will be designated as unclassified excavation.

1.5 BLASTI NG
Blasting will not be permtted.
1.6 UTI LI ZATI ON OF EXCAVATED MATERI ALS

Unsatisfactory materials renoved from excavati ons shall be placed on island
at locations to be designated by the Contracting Oficer. Satisfactory
material renpoved from excavations shall be used, insofar as practicable, in
the construction of fills, enbanknments, subgrades, shoul ders, bedding (as
backfill), and for simlar purposes. Surplus satisfactory material shall
be placed on island at |ocations to be designated by the Contracting
Oficer. No excavated material shall be di sposed of to obstruct the flow
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of any stream endanger a partly finished structure, inpair the efficiency
or appearance of any structure, or be detrinental to the conpleted work in
any way.

PART 2 PRODUCTS
2.1 CRUSHER WASTE

Crusher waste shall be produced as a by-product of comercial quarry
operations, free fromvegetative natter and ot her del eterious substances.
It shall be reasonably well graded formcoarse to fine with a maxi num si ze
of 3 inches when tested in accordance with ASTM C 136. The percent age
passing the No. 4 sieve shall be not |ess than 20 nor nore than 60 percent
and the percentage passing the No. 40 sieve shall have a liquid limt |ess
than 50 and plasticity index |ess than 20 when determ ned in accordance
with ASTM D 4318.

PART 3 EXECUTI ON
3.1 EXCAVATI ON

The Contractor shall perform excavation of every type of materia
encountered within the Iimts of the project to the lines, grades, and

el evations indicated and as specified. Gading shall be in conformty with
the typical sections shown and the tol erances specified in paragraph
FINI SH NG  Satisfactory excavated materials shall be transported to and
placed in fill or enmbankment within the limts of the work. Unsatisfactory
materials encountered within the limts of the work shall be excavated

bel ow grade and replaced with satisfactory materials as directed. Such
excavated material and the satisfactory material ordered as repl acenent
shal |l be included in excavation. Surplus satisfactory excavated materia
not required for fill or enbanknent shall be disposed of in areas approved
for surplus material storage or designated waste areas. Unsatisfactory
excavated material shall be placed on island at |ocations to be designated

by the Contracting Oficer. During construction, excavation and fill shal
be performed in a nanner and sequence that will provide proper drai nage at
all tinmes.

3.2 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS

Ground surface on which fill is to be placed shall be stripped of live
dead, or decayed vegetation, rubbish, debris, and other unsatisfactory

mat eri al ; pl owed, disked, or otherw se broken up; pulverized; or aerated as
necessary; thoroughly m xed; and conpacted to the specified density.

3.3 FILLS
Fill shall be constructed at the |locations and to |ines and grades
i ndi cated. The conpleted fill shall conformto the shape of the typica

sections indicated or shall neet the requirenents of the particular case.
Material rempved fromthe excavation, supplenented by inported borrow
materials, shall be used in forming the fill. Fill shall be satisfactory
material, and shall be free fromroots, other organic material, and trash,
and from stones havi ng maxi mum di nensi ons greater than 6 inches. The

pl aci ng of satisfactory materials and conpaction shall be as specified in
par agraphs entitled "Placing" and " Conpacti on" bel ow.

3.3.1 Pl aci ng
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Satisfactory materials below el evation (+2.0) (underwater fill) shall be
placed in one lift to Elevation (+) 2.0 and the surface conpacted with six
passes of approved conpaction equi prent. Renmainder of the satisfactory
mat eri al above El evation (+)2.0 shall be placed in horizontal |ayers not
exceeding 12 inches in | oose depth for power conpacted |ayers and not
exceeding 6 inches in |oose depth for hand conpacted | ayers and then
conpacted. No material shall be placed on surfaces that are wet or nuddy
above El evation (+)2.0.

3.3.2 Conpacti on

Conpaction shall be performed by hand compacti on equi pnent or by rolling
wi th approved tanping rollers, pneumatic-tired rollers, three-wheel power
rollers, or other approved equi pnent well suited to the soil being
conpacted. Material shall be noistened or aerated as necessary to provide
the noisture content within the range of npisture as determ ned under

par agraph entitled "Density" belowthat will readily facilitate obtaining
the specified conpaction with the equi pment used. Wen subgrades are |ess
than the specified density, the ground surface shall be broken up to a

m ni mum depth of 6 inches, pulverized, and conpacted to the specific

density. Wen the subgrade is part fill and part excavation or natura
ground, the excavated or natural ground portion shall be scarified to a
depth of 12 inches and conpacted as specified for the adjacent fill. Each

| ayer shall be conpacted to not |ess than 95 percent of maxi mum density.
3.3.3 Testing

Tests shall be performed by the Contractor and test reports furnished to
the Contracting Oficer.

3.3.3.1 Density

Density will be nmeasured in the field in accordance with ASTM D 1556.
Perform one noi sture-density relation and one sieve analysis for each
mat eri al used plus one sand density test for each Iift for every 2,000
square feet or a fraction thereof as approved.

3.3.3.2 Check Test Sanpl es

Check test sanmples shall be furnished by the Contractor to the Contracting
O ficer upon request. Transportation to Gahu shall be at the Contractor's
expense.

3.3.3.3 Ret esti ng

In the event field tests show i nadequate compaction, the affected | ayer or
| ayers shall be reconpacted or scarified and reconpacted, including
addition of water, retested and the procedure repeated as required, to
provi de the conpacti on specified herei nabove, as approved.

3.3.3.3 Recondi ti oni ng of Subgrades
VWher e approved conpacted subgrades are disturbed by the Contractor's
subsequent operations or adverse weather, the subgrades shall be scarified
and conpacted as specified hereinbefore to the required density prior to
further construction thereon. Reconpaction over underground utilities
shal | be by hand tanpi ng.

3.4 FI NI SHI NG
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The surface of excavations and fills shall be finished to a reasonably
snoot h and comnpact surface substantially in accordance with the |ines,
grades, and cross sections or el evations shown.

-- End of Section --
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SECTI ON 02397

RUBBER MARI NE FENDERS

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

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

ASTM A 123 (1989a) Zinc (Hot-Di pped Gl vani zed)
Coatings on Iron and Steel Products

ASTM A 153/ A 153M (1998) Zinc-Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM A 413/ A 413M (1996) Carbon Steel Chain

ASTM A 479/ A 479M (1996) Stainless Steel Bars and Shapes for
Use in Boilers and Ot her Pressure Vessels

ASTM A 780 (1993a) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gl vani zed Coati ngs

ASTM A 924/ A 924M (1999) Ceneral Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM D 395 (1989; Rev 1994) Rubber Property-
Conpr essi on Set

ASTM D 412 (1997) WVul cani zed Rubber and Thernmopl astic
Rubbers and Ther nopl astic El astoners -
Tensi on

ASTM D 471 (1996) Rubber Property - Effect of Liquids

ASTM D 573 (1988; R 1994) Rubber - Deterioration in
an Air Oven

ASTM D 575 (1991; R 1996) Rubber Properties in
Conpr essi on

ASTM D 624 (1991) Tear Strength of Conventi onal

Vul cani zed Rubber and Thernopl astic
El ast omer s

ASTM D 746 (1995) Brittleness Tenperatures of
Pl astics and El astonmers by | npact
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ASTM D 1171 (1994) Rubber Deterioration - Surface
Ozone Cracking Qutdoors or Chanber
(Tri angul ar Speci mens)

ASTM D 2000 (1996) Rubber Products in Autonotive
Application

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

ASTM F 844 (1998) Washers, Steel, Plain (Flat)

Unhar dened for General Use
FEDERAL SPECI FI CATI ONS ( FS)

FS RR-C- 271 (Rev. D) Chains and Attachnents, Wl ded
and Vel dl ess

M LI TARY SPECI FI CATI ONS ( M5)

M L- A- 907 (Rev. E; Am 2) Antiseize Thread Conpound,
Hi gh Tenperature

1.2 SUBM TTALS
CGovernment approval is required for submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Rubber marine fenders; FIO

Bolts, nuts, and washers. FIO

Submit catal og data for marine rubber fenders, bolts, nuts and
washers.

SD- 04 Dr awi ngs
Rubber marine fenders; FIO
Submit along with catal og cuts, tenplates, and erection and installation
details, indicating thickness, type, grade, class of nmetal, and di mensions.

Show construction details, reinforcenment, anchorage, and installation wth

relation to wharf construction.

SD-13 Certificates
Rubber marine fenders; FIO

Bolts, nuts, and washers; FIQ

Submit certificates of conpliances for rubber nmarine fenders, bolts, nuts
and washers.
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1.3 DELI VERY, STORAGE, AND HANDLI NG
Deliver, store and handle all fender and accessories items in a manner to
protect them from deformati on and other types of damages. Store all items
in an enclosed area free fromcontact with soil and weather. Al damaged
itenms shall be replaced by the Contractor.

PART 2 PRODUCTS

2.1 CONFI GURATI ON
Rubber marine fenders shall be extruded and shall be continuous in the
I ength as indicated. Hollow cylindrical fenders shall have a outside
di aneter of 18 inches and inside diameter of 9 inches. Fender anchor bolts
and net hod of anchorage shall be as indicated on the draw ngs.

2.2 ELASTOVER

The el astoner shall be the ethyl ene propyl ene di ene nononer (EPDM, as
specified in ASTM D 2000, with the foll owi ng properties:

a. Tensile Strength - ASTM D 412, 2000 psi m ni num

b. Shore Hardness (Durometer) - ASTM D 412, 70 + 5

c. Mdulus at 400 Percent Elongation - ASTM D 412, 900 psi
d. Maxi mum Conpression Set - ASTM D 395, 25 percent

e. Tear Resistance - ASTM D 624, 300 pounds per inch

f. Mnimm Elongation - ASTM D 412, 500 percent mnini num

g. Ozone Resistance - ASTM D 1171, Exposure B, 70h Bent Loop at 100
degrees F; 50 pphm 80 H

h. Low Tenperature |Inpact Resistance - ASTM D 746, Procedure B;
Non-Brotte at -67 degrees F; -40 Degrees F

i. Water Absorption - ASTM D 471, Method B; 70h at 212 Degrees F;
Vol une Change + 5 Percent, 10 percent

j. Heat Resistance - ASTM D 573, 70h at 212 Degrees F, Ch Tensile
El ongati on, -25 Percent Hardness +10; Shall not exceed requirenent

k. Conpression Deflection Resistance - ASTM D 575, Method B; 3 S
Dwnell at 73 Degrees F; Shall not exceed requirenent

2.3 HARDWARE
2.3.1 Pl ates and Angl es

ASTM A 479/ A 479M Type 316 stainless steel for plates, angle and
m scel | aneous hardware required to attach the fenders to the structure.

2.3.2 Bolts, Nuts, and Washers

ASTM F 593 for bolts and ASTM F 594 for nuts, Goup 2 (316 alloy) stainless
steel. Fabricate washers of Type 316 alloy stainless steel conformng in
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general to ASTM F 844.

2.3.3 Chai ns
ASTM A 413/ A 413M C ass Grade 70, hot dip gal vani zed.

2.3.4  Shackl es
FS RR-C- 271, Type 1V, hot dip gal vani zed.

2.3.5 Anti sei ze Conpound
M L- A-907.

2.3.6 Gal vani zi ng
Hot - di p gal vani ze itens specified to be zinc-coated after fabrication where
practicable. Glvanizing: ASTMA 123, ASTM A 153/ A 153M and ASTM A 924/ A
924M R0, as applicable.

2.3.7 Repair of Zinc-Coated Surfaces
Repai r damaged surfaces with gal vani zi ng repair method and pai nt conformn ng
to ASTM A 780, or by the application of stick or thick paste nateria
specifically designed for repair of galvanizing. Cean areas to be
repaired and renove the slag fromthe welds. Heat surfaces to which stick
or paste material is applied, with a torch to a tenperature sufficient to
melt the metallics in stick or paste; spread molten material uniformy over
surfaces to be coated and wi pe the excess material off.

2.4 PERFORMANCE
VWen vertically conpressed by a plate extending the full length and wi dth
of one foot of the fender, the fender shall absorb 6,600 foot-pound of
energy +10 percent when 48 percent conpressed (i.e., to a dinmension of 52
percent of its original height) with a corresponding | oad of not nore
than 19, 200 pound +10 percent.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

Install fenders with the fender longitudinal axis vertical. Instal
fenders in the position and at the spacing indicated on the draw ngs.

3.1.1 Anti sei ze Conpound

Coat threads of chains, and bolt threads prior to applying washers and
nuts. Recoat bolt thread projection beyond nut after tightening.

-- End of Section --
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SECTI ON 02398

Pl ER TI MBERWORK

PART 1  GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

AVERI CAN WOOD- PRESERVERS' ASSCCI ATI ON ( AWPA)

AVWPA C2 (1996) Lunber, Tinmbers, Bridge Ties, and
M ne Ties, Pressure Treatnment by Pressure
Processes

AVWPA W4 (1996) Standard for the Care of
Preservative Treated Wod Products

AVWPA NB (1996) Brands Used on Forest Products

AVWPA P5 (1996) Standards for Waterborne

Preservati ves
M LI TARY SPECI FI CATI ONS ( MS)

M L- A- 907 (Rev. E; Am 2) Antiseize Thread Conpound,
Hi gh Tenperature

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:
SD- 04 Dr awi ngs
Pi er Ti nberwork; FIO

Submit shop detail plans of all treated tinmber show ng the di mensions of
all tinmbers which are cut, franed, or bored.
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SD- 09 Reports
Ti mber Preservative Treatnment; FlIQO

Submit the inspection report of an independent inspection agency, that

of fered products conmplying with applicable AWPA Standards. Ildentify
treatment on each piece by the quality mark of an agency accredited by the
Board of Review of the Anerican Lunmber Standard Committee.

Delivery Inspection List; FIO

Field i nspect and submt a verification list of each treated tinber nmenber
and each strapped bundl e of treated | unber indicating the wording and
lettering of the AWPB marki ngs, the species and the condition of the wood.
Do not incorporate materials danaged in transport fromplant to site.

.3 DELI VERY AND STORAGE

Open-stack treated tinber on suitable skids at |east 12 i nches above the
ground, and in a manner that will prevent warping and all ow sheddi ng of
water. Close-stack treated tinmber in a manner that will prevent |ong
timbers or prefranmed material from saggi ng or becom ng crooked. Keep
ground underneath and within 5 feet of all such piles free of weeds,

rubbi sh, and conbustible materials. Protect materials fromthe weather
using suitable coverings. Handle treated tinber with ropes or chain slings
wi t hout dropping, breaking outer fibers, bruising, or penetrating the
surface with tools. Protect tinmber and hardware from danage.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Ti mber s

Provide solid sawn tinbers of stress-rated Pacific Coast Douglas Fir, with
a stress rating of 1,450 psi, and identified by the grade mark of a
recogni zed associ ati on or independent inspection agency using the specific
gradi ng requirenents of the association recognized as covering the species
used. The association or independent inspection agency shall be certified
by the Board of Review, Anmerican Lunmber Standards Conmittee, to grade the
speci es used.

.1.2 Preservative Treat nent

Fabricate tinmbers before preservative treatment. Each piece of treated
ti mber shall be branded, by the producer, in accordance wth AWPA M.
Treat ment shall be in accordance with AWPA C2 (For Soil Contact or Fresh
Wat er Exposure) with water borne preservative AWPA P5, except that
chromated zinc chlorides, pentachl orophenol amoni acal systens, and al kyl
amoni um conmpounds shall not be allowed. The Contractor shall be
responsi ble for the quality of treated wood products.

.1.3 Har dwar e

Hardwar e shall include bolts with necessary nuts and washers, tinber
connectors, drift pins, dowels, spikes, and other netal fastenings.
Stainless steel bolts shall conformto ASTM F 593. Stainless steel nuts
shall conformto ASTM F 594, Grade A, hex style. Stainless steel washers
shall be plate or cut washers, as indicated. Provide bolts with washers
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2.

2.

under nut and head.
1.4 Antiseize Conpound
M L- A- 907.

1.5 Seal ant s

ASTM C 920, Type S, one conponent, Grade P, pourable or self-leveling type

seal ant .

PART 3 EXECUTI ON

3.

3.

3.

1  CONSTRUCTI ON
Cut, bevel, notch and face tinmbers prior to plant preservative treatmnent.
1.1 Wheel Stops

Frame and bolt wheel stops and erect true to |line and grade. Lay whee
stops in sections not less than 12 feet long; bolt bolts spaced not nore
than 4 feet apart. Bevel wheel stops on pier side as shown. Weel stops
shall be surfaced on the top edge and pier side or may be surfaced (S4S)

1.2 Fast eni ng

Use washers of the size and type specified under all bolt heads and nuts in
contact with wood. Burr threads of all bolts after nuts have been finally
ti ghtened. Vertical bolts shall have nuts on the |ower end. Were bolts
are used to fasten tinber to concrete, bolt nenbers together when they are
installed and retighten imediately prior to final acceptance of the
contract. All bolts shall have sufficient additional threading to provide
at least 3/8 inch per foot thickness of tinmber for future retightening.

. 1.3 Anti sei ze Conpound

Coat threads of bolt threads prior to applying washers and nuts. Recoat
bolt thread projection beyond nut after tightening.

.2 FI ELD TREATMENT

. 2.1 Ti nber Wor k

Field treat all cuts in treated tinbers and all abrasions in accordance
with AWPA MA. Trimall cuts and abrasions before field treatnent. Paint
al | depressions or openings around bolt holes, joints, or daps including
recesses formed by counterboring, with preservative treatnent used for
tinmber. After the bolt is in place, fill with elastoneric seal ant.

-- End of Section --
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SECTI ON 02399

MARI NE HARDWARE

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

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

ASTM A 148/ A 148M (1993; Rev B) High Strength Steel Casting
for Structural Purpose

ASTM A 479/ A 479M (1996) Stainless Steel Bars and Shapes for
Use in Boilers and O her Pressure Vessels

ASTM C 920 (1995) El astoneric Joint Seal ants

ASTM C 1107 (1997) Packaged, Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

ASTM F 844 (1998) Washers, Steel, Plain (Flat)

Unhar dened for General Use
ASTM F 1074 (1987; R 1994) C eats, Wl ded Horn Type
M LI TARY SPECI FI CATI ONS ( MS)

M L- A- 907 (Rev. E; Am 2) Antiseize Thread Conpound,
Hi gh Tenperature

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD- 01 Data
Mari ne hardware; FIO

Bolts, nuts, and washers; FlIOQO.

Seal ants; FI O
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SD- 04 Dr awi ngs
Marine hardware; FIQO
Submit along with catal og cuts, tenplates, and erection and installation
details, indicating thickness, type, grade, class of netal, and di nensions.
Show construction details, reinforcenment, anchorage, and installation wth
relation to wharf construction.
SD- 13 Certificates
Mari ne hardware; FIO
Bolts, nuts, and washers; FIQO
Seal ants; FIO
Submit certificates of conpliances for above materials.
1.3 DELI VERY, STORAGE AND HANDLI NG
Protect from corrosion, deformation, and other types of damage. Store
items in an enclosed area free fromcontact with soil and weather. Al
danmaged itenms shall be replaced with new naterial s.
PART 2 PRODUCTS
2.1 MATERI ALS
2.1.1 Cast Steel
ASTM A 148/ A 148M Grade 550-275 (80-40).
2.1.2 Small Cleats

ASTM F 1074, pad type, cast steel, 14-inch spread, with steel base, drilled
with 4 countersunk holes for 3/4 inch dianmeter bolts.

2.1.3 Bol | ard
Bol | ard shall be cast steel, with two horns, 20 inches high, 24 inch square
base drilled with four 1-1/2 inch countersunk holes for 1-1/4 inch
stai nl ess steel securing bolts, concrete filled.

2.1. 4 Pl ates and Angl es

ASTM A 479/ A 479M Type 316L, stainless steel for plates, angles and
m scel | aneous har dwar e.

2.1.5 Stainless Steel Bolts
ASTM F 593, Type 316 all oy.
2.1.6 Stainless Steel Nuts
ASTM F 594, Type 316 all oy.

2.1.7 St ai nl ess Steel Washers
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ASTM F 844 for washers, except fabricate washers of Type 316 all oy
stai nl ess steel.

2.1.8 Anti sei ze Conpound
M L- A-907.
2.1.9 Seal ant s

ASTM C 920, Type S, one conponent, Grade P, pourable or self-leveling type
seal ant .

2.1.10 Non- Shri nk G out

ASTM C 1107, grout shall be nonnetallic.
PART 3  EXECUTI ON
3.1 | NSTALLATI ON

Mari ne hardware shall be installed as indicated. Countersunk bolt hol es
shall be filled with seal ants.

3.1.1 Anti sei ze Conpound

Coat threads of bolts prior to applying washers and nuts. Recoat bolt
t hread projection beyond nut after tightening.

3.2 FI ELD PAI NTI NG

Pai nting of marine hardware surfaces shall be as specified in Section 09967
COATI NG OF STEEL WATERFRONT STRUCTURES.

-- End of Section --
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SECTI ON 02464

METAL SHEET PI LI NG

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.

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

ASTM A 6/ A 6M (1995b) General Requirenents for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

ASTM A 572/ A 572M (1994c) High-Strength Low Al | oy

Col unbi um Vanadi um Structural Steel

.2 SUBM TTALS

Government approval is required for all submittals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
Met al Sheet Piling; FIO
Detail drawi ngs for sheet piling including fabricated sections shall show
conpl ete piling dimensions and details, driving sequence and | ocation of
installed piling. Detail drawi ngs shall include details and dinmensions of
tenmpl ates and other tenporary guide structures for installing piling.
Detail drawi ngs shall provide details of the method of handling piling to
prevent permanent deflection, distortion or damage to piling interlocks.
SD- 07 Schedul es
Pile Driving Equi pnent; FIO
Conpl ete descriptions of sheet piling driving equi pnent including hammers,
extractors, protection caps and other installation appurtenances shall be
subm tted for approval prior to comencenent of work.
SD-08 Statenments
Pul i ng and Redriving; FIO

The proposed nmethod of pulling sheet piling shall be submtted and approved
prior to pulling any piling.

SD- 09 Reports
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Interl ocked Joint Strength in Tension Test; FIQO

The procedure for testing sheet piling interlocked joint strength in
tensi on shall be submitted and approved prior to testing piling.

Materials Tests; FIO

Certified materials tests reports showi ng that sheet piling and appurtenant
nmetal materials nmeet the specified requirenents shall be subnitted for each
shi pnment and identified with specific lots prior to installing materials.
Material test reports shall neet the requirenents of ASTM A 6/A 6M

SD- 18 Records
Driving; FIO

Records of the sheet piling driving operations shall be submitted after
driving is conpleted. These records shall provide a system of
identification which shows the disposition of approved piling in the work,
driving equi pmrent performance data, piling penetration rate data, piling
di mrensi ons and top and bottom el evati ons of installed piling. The format
for driving records shall be as directed.

.3 DELI VERY, STORAGE AND HANDLI NG

Materials delivered to the site shall be new and undanmaged and shall be
acconpani ed by certified test reports. The manufacturer's logo and mll
identification mark shall be provided on the sheet piling as required by
the referenced specifications. Sheet piling shall be stored and handled in
t he manner recommended by the manufacturer to prevent permanent defl ection
di stortion or damage to the interlocks. Storage of sheet piling should
also facilitate required inspection activities. Sheet piling over 80 feet
in length shall be handl ed using a mininum of two pickup points.

PART 2 PRODUCTS

2.

1 VETAL SHEET PI LI NG

Met al sheet piling shall be hot-rolled steel sections conforming to ASTM A
572/ A 572M Grade 50, Type I, I, IIl, 1V, or combination thereof,
interlocked joint strength in tension as shown. The interlocks of sheet
piling shall be free-sliding, provide a swing angle suitable for the

i ntended installation but not |ess than 5 degrees when interl ocked, and

mai ntai n continuous interlocking when installed. Sheet piling including
speci al fabricated sections shall be full-length sections of the dinmensions
shown. Sheet piling shall be provided with standard pulling hol es.

.2 APPURTENANT METAL MATERI ALS

Metal pl ates, shapes, bolts, nuts, tie rod system and other appurtenant
fabrication and installation materials shall conformto manufacturer's
standards and to the requirements specified in the respective sheet piling
standards and in Section 05500 M SCELLANEQUS METALS.

.3 TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

Requirenents for material tests, workmanship and other neasures for quality
assurance shall be as specified and in Section 05500 M SCELLANEQUS METAL.
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2.3.1 Materials Tests

Materials tests shall conformto the follow ng requirenents. Sheet piling
and appurtenant materials shall be tested and certified by the manufacturer
to neet the specified chemical, nechanical and section property
requirenents prior to delivery to the site. Testing of sheet piling for
nmechani cal properties shall be performed after the conpletion of al

rolling and form ng operations. Testing of sheet piling shall neet the
requi rements of ASTM A 6/ A 6M

2.3.2 Interl ocked Joint Strength in Tension Test

The interlocked joint strength in tension test shall conformto the piling
manuf acturer's standard test, include testing at least two 3 inch |ong
coupons taken randomy fromdifferent as-produced pilings of each heat and
nmust be approved.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Pile Driving Equi pnent
Pile driving equi pnent shall conformto the follow ng requirenents.
3.1.1.1 Driving Hamrers

Hamrers shall be steam air, or diesel drop, single-acting, double-acting,
differential-acting, or vibratory type. The driving energy of the hamers
shal |l be as recomended by the manufacturer for the piling weights and
subsurface materials to be encountered.

3.1.2 Pl aci ng and Driving
3.1.2.1 Pl aci ng

Any excavation required within the area where sheet pilings are to be
installed shall be conpleted prior to placing sheet pilings. Pilings shal
be carefully located as shown. Pilings shall be placed plunmb with

out - of - pl unmbness not exceeding 1/8 inch per foot of length and true to
line. Tenporary wales, tenplates, or guide structures shall be provided to
ensure that the pilings are placed and driven to the correct alignment. At
| east two tenplates shall be used in placing each piling and the nmaxi mum
spaci ng of tenplates shall not exceed 20 feet. Pilings properly placed and
driven shall be interlocked throughout their length with adjacent pilings
to forma continuous di aphragmthroughout the Iength or run of piling wall.

3.1.2.2 Driving

Prior to driving pilings in water a horizontal |ine shall be painted on
both sides of each piling at a fixed distance fromthe bottomso that it
shal |l be visible above the water line after installation. This |ine shal
indicate the profile of the bottom elevation of installed pilings and
potential problemareas can be identified by abrupt changes in its

el evation. Pilings shall be driven with the proper size hamrer and by
approved nethods so as not to subject the pilings to danmage and to ensure
proper interlocking throughout their Iengths. Driving hamrers shall be

mai ntai ned i n proper alignnent during driving operations by use of |eads or
gui des attached to the hanmer. Caution shall be taken in the sustained use
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3.

of vibratory hanmmers when a hard driving condition is encountered to avoid
interlock-nelt or damages. The use of vibratory hamers should be

di sconti nued and i nmpact hamrers enpl oyed when the penetration rate due to
vibratory loading is one foot or less per mnute. A protecting cap shal

be empl oyed in driving when using inmpact hammers to prevent danage to the
tops of pilings. Pilings danmaged during driving or driven out of interlock
shal | be renoved and replaced at the Contractor's expense. Pilings shal

be driven without the aid of a water jet unless otherw se authorized.
Adequat e precautions shall be taken to ensure that pilings are driven
plunmb. If at any tine the forward or |eading edge of the piling wall is
found to be out-of-plunb in the plane of the wall the piling being driven
shall be driven to the required depth and tapered pilings shall be provided
and driven to interlock with the out-of-plunb | eadi ng edge or other
approved corrective neasures shall be taken to insure the plunbness of
succeedi ng pilings. The maxi mum permni ssible taper for any tapered piling
shall be 1/8 inch per foot of length. Pilings in each run or continuous
length of piling wall shall be driven alternately in increments of depth to
the required depth or elevation. No piling shall be driven to a | ower

el evation than those behind it in the same run except when the pilings

behind it cannot be driven deeper. |If the piling next to the one being
driven tends to follow below final elevation it may be pinned to the next
adjacent piling. |If obstructions restrict driving a piling to the

speci fied penetration the obstructions shall be renobved or penetrated with
a chisel beam |If the Contractor denonstrates that renoval or penetration
is impractical the Contractor shall nake changes in the design alignnent of
the piling structure as directed to insure the adequacy and stability of
the structure. Pilings shall be driven to depths shown and shall extend up
to the elevation indicated for the top of pilings. A tolerance of 2 inches
above the indicated top elevation will be permitted. Pilings shall not be
driven within 100 feet of concrete |less than 7 days ol d.

. 1.3 Cutting-Of and Splicing

Pilings driven to refusal or to the point where additional penetration
cannot be attained and are extending above the required top elevation in
excess of the specified tolerance shall be cut off to the required

el evation. Pilings driven belowthe required top elevation and pilings
damaged by driving and cut off to permt further driving shall be extended
as required to reach the top elevation by splicing when directed at no
additional cost to the Government. Pilings adjoining spliced pilings shal
be full Iength unless otherw se approved. Ends of pilings to be spliced
shal | be squared before splicing to elimnate dips or canber. Pilings
shal |l be spliced together with concentric alignment of the interlocks so
that there are no discontinuities, dips or canber at the abutting
interlocks. Spliced pilings shall be free sliding and able to obtain the
maxi mum swi ng with contiguous pilings. The tops of pilings excessively
battered during driving shall be trimmed when directed at no cost to the
Government. Piling cut-offs shall beconme the property of the Contractor
and shall be renoved fromthe site. The Contractor shall cut holes in
pilings for bolts, rods, drains or utilities as shown or as directed. Al
cutting shall be done in a neat and workmanli ke manner. A straight edge
shall be used in cuts nade by burning to avoid abrupt nicks. Bolt holes in
steel piling shall be drilled or may be burned and reamed by approved

net hods which will not damage the surrounding nmetal. Holes other than bolt
hol es shall be reasonably snooth and the proper size for rods and ot her
items to be inserted.

1.4 I nspection of Driven Piling
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The Contractor shall inspect the interlocked joints of driven pilings
ext endi ng above ground. Pilings found to be out of interlock shall be
renoved and replaced at the Contractor's expense.

3.1.5 Pul i ng and Redri ving

In the pulling and redriving of piles as directed, the Contractor shal
pul | selected pilings after driving to determ ne the condition of the
under ground portions of pilings. Any piling so pulled and found to be
damaged to the extent that its usefulness in the structure is inpaired
shal | be renoved and replaced at the Contractor's expense. Pilings pulled
and found to be in satisfactory condition shall be redriven when directed.

-- End of Section --
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SECTI ON 03202

FUSI ON BONDED EPOXY RElI NFORCEMENT

PART 1 GENERAL

1.

1 REFERENCES

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

ACI | NTERNATI ONAL ( ACl)
ACl 301 (1996) Structural Concrete

ACl 315 (1994) Details and Detailing of Concrete
Rei nf or cement

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

ASTM A 82 (1995; Rev. A) Steel Wre, Plain, for
Concrete Rei nforcenent

ASTM A 496 (1997) Steel Wre, Defornmed, for Concrete
Rei nf or cement

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcement

ASTM A 934/ A 934M (1997) Epoxy-Coated Prefabricated Steel
Rei nforci ng Bars

AVERI CAN VELDI NG SOCI ETY ( AWS)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforci ng St eel

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC VIS 1 (1989) Visual Standard for Abrasive Bl ast
Cl eaned Steel (Standard Reference

Phot ogr aphs)

SSPC SP 10 (1994) Near-White Blast C eaning

.2 SUBM TTALS

CGovernment approval is required for submttals with a "GA" designation;
submttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 04 Dr awi ngs
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Rei nforcing steel; FIQO
ACl 315. Indicate bending diagranms, assenbly diagrams, splicing and | aps
of bars, shapes, dinmensions, and details of bar reinforcing, accessories,
and concrete cover. Do not scale dinensions fromstructural draw ngs to
determ ne | engths of reinforcing bars. Reproductions of contract draw ngs
are unaccept abl e.

SD-08 Statenments
Pat chi ng; FI O

Submit nanufacturer's printed instructions for patching damaged epoxy
coati ng.

SD-13 Certificates
Coated steel reinforcing bars; FIO
Coating material; FIO
Bat ch designations of powder coating; FIO
Coating application plant; FIQO
Submit certificates of conpliances for the above itens.
1.3 | DENTI FI CATI ON
1.3.1 Qual ity Assurance Codes
Pl ace identification tags of quality assurance codes on all epoxy coated
reinforcing steel bars or bundles. The codes shall certify conpliance,
date of fabrication, date of coating, the powder |ot nunber, and the
qual ity assurance testing performed. These tags shall stay on the stee
until it is delivered to the job site.

1.3.2 Mai nt enance

Maintain the identification of all steel reinforcing bars throughout the
fabrication and coating process to the point of shipment.

1.4  DELIVERY, STORAGE, AND HANDLI NG
1.4.1 Packi ng and Shi ppi ng

Schedul e deliveries of coated bars to coordinate with schedul ed bar

pl acenent. The manufacturer has packed and transported the coated bars and
fabricated assenblies to prevent danage to the epoxy coating. Upon
delivery, support the coated bars to prevent excessive distortion

1.4.2 Transporting and Handl i ng

Transport and handl e coated steel reinforcing bars with care. Handle
coated bars with equi pnent with padded contact areas. Bundle bands shal

be padded, or suitable banding used to prevent damage to the coating. Lift
bundl es of coated bars with a strong back, spreader bar, nultiple supports,
or a platformbridge to prevent bar-to-bar abrasion fromsags in the
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bundles. Do not drop or drag the coated steel reinforcing bars or bundl es.

. 4.3 St orage and Protection

.4.3.1 Locati on and Protective Cover

Store coated bars as close as possible to the area where they will be

pl aced. Protect bars fromsunlight, salt spray, and weather exposure.
Cover bars that rust be stored outdoors with opaque pol yethyl ene sheeti ng,
allow for air circulation around the bars, and protect identification tags
on the bars and assenblies. Store bars and assenblies so that they are not
di storted.

.4.3.2 Pl aci ng and St acki ng

Store coated steel reinforcing bars off the ground on protective cribbing,
and pl ace tinbers between bundl es when stacking is necessary. Space
supports to prevent sags in the bundl es.

PART 2 PRODUCTS

2.

2.

1 REI NFORCEMENT
1.1 Fusi on Bonded Epoxy Rei nforcing Bars
ACl 301 and as specified. ASTM A 615/ A 615Mwith the bars nmarked A, Grade

60; cut to specified lengths and fabricated prior to coating, epoxy coated
to ASTM A 934/ A 934M and surface cleaning conparison with SSPC VIS 1

.1.2 Wre

ASTM A 82 or ASTM A 496.

. 1.3 Rei nf orci ng Bar Supports

Provi de bar ties and supports of coated or noncorrodible naterial

. 1.4 Pat ching Materia

Two- part epoxy patching material, conpatible with the coating, inert in
concrete, and recomrended by the powder coating manufacturer

.2 FABRI CATI ON

2.1 Shop Assenbly

Cut, bend, weld in accordance with AW5s D1.4, or tie bar assenblies before
coati ng.

. 2.2 Abr asi ve Bl asting

Clean the surface of the steel reinforcing bars by abrasive bl ast steel
grit to near white metal in accordance with SSPC SP 10.

. 2.3 Coati ng Thi ckness

The coating thickness after curing shall be 7 to 12 mils for #3 through #5
bars and 9 to 17 mils for #6 through #18 bars. Coating thickness in excess
of these requirements on the inside radius of the bends are perm ssible.
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PART 3 EXECUTI ON

3.

3.

1 FI ELD BENDI NG AND CUTTI NG
1.1 Bendi ng

Fi el d bending shall be mnimzed. When field bending is unavoidable, the
bend shall be equal to or greater than 8d (8 tines the diameter of the bar)
to mnimze danage to the coating. Prefabricated rebar that is bent shal
be i nspected and determ nati on nade to accept, repair, or replace the bar
No coated rebar shall be bent nmore than once near the sane |ocation

1.2 Cutting

Any coated rebar that must be cut on the job site shall be repaired with
pat chi ng materi al

.2 PERM SSI BLE COATI NG DAMAGE AND REPAI R OF DAMAGED COATI NG

2.1 Repair Procedure

Coati ng damage discernible to a person with normal or corrected vision
shall be repaired with patching material in accordance with the witten
recomendati ons of the patching material manufacturer. Renove all rust by
sui tabl e neans before application of the patching materi al

. 2.2 Basis for Rejection

When the extent of coating danage exceeds 2 percent of the surface area of
the coated steel reinforcing bar in any one foot |length, the coated bar
shal | be rejected

. 2.3 Basis for On-site Repair

When the extent of coating danage does not exceed 2 percent of the surface
area in any one foot length, all damaged coating discernible to a person
with normal or corrected vision shall be repaired with patching materi al

.2.4 M ni mum Thi ckness of Repair Patch Materia

Repai red areas shall have a m ninum coating thickness of 10 mls

.3 REJECTI ON

Coated steel reinforcing bars that do not nmeet the requirenments shall be
rejected and marked with orange paint. New coated reinforcing bars shal
be provided at no additional cost to the Government.

.4 REQUI REMENTS FCOR FI ELD APPLYI NG PATCHI NG MATERI AL

4.1 Application Instructions

Apply patching material in strict accordance with the witten instructions
furni shed by the patching material nanufacturer

4.2 M xi ng of Liquid Patching Materia

The mixing ratio of the two conponents of the liquid patching material is
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typically 1 part Ato 1 part B by volune, although sone products do vary
fromthis ratio. Stir each thoroughly before conbining. Conbine the two

parts and m x thoroughly until a uniformcolor is obtained. |If the
conponents are nmixed in an incorrect proportion or not thoroughly m xed,
the coating will not cure properly and remain tacky.

3.4.3 Pot Life

The pot life of the conbined material varies for different patch materials
fromabout 20 minutes to 8 hours at 77F. The pot life will be shortened
significantly as the anbient tenperature increases. The manufacturer shal
provide a table of pot life as a function of tenperature and hum dity.

3.4.4 Cl eani ng

Prepare the damaged coating area on the steel reinforcing bars by first
renovi ng noi sture and then cleaning any oil, grease, dust, rust and danaged
coating fromthe area to be repaired. To renpove oils and grease, use only
safety solvents which do not |eave a residue. Do not use solvents such as
gasoline or kerosene. Use a wire brush or other suitable neans to renove
dust, scale, rust and damaged coating fromthe surface.

3.4.5 Bar Preparation

Clean the steel reinforcing bar surface to be repaired to an SSPC- SP10,
near white netal finish. Use a hand held power wire wheel to acconplish
this. Renove all traces of grit, dust and slags fromwelds. The patching
material shall be applied to a clean, dry surface to adhere properly.

3.4.6 Application Techni que
Apply the patch naterial by brush or roller. Do not thin the patching
material with solvent. Do not coat surfaces within 0.5 inch of the toe of
the welds prior to welding

3.4.7 Curing Tine

Allow the coating to fully cure, not less than 8 hours, before concrete
i nstallation.

3.4.8 Preci pitation
Do not apply patching material during raining conditions. Al patching
material contaminated within 4 hours within application shall be renoved
and new patching material applied.

3.5 PLACI NG REI NFORCEMENT AND M SCELLANEQUS MATERI ALS
ACl 301. Provide bars, wire fabric, wire ties, supports, and other devices
necessary to install and secure reinforcenent. Use vibrators equipped wth
non-metal lic or rubber heads.

3.5.1 Rei nf or cement Supports
Pl ace reinforcenent and secure with gal vani zed or noncorrodi bl e chairs,
spacers, or netal hangers. For supporting reinforcenent on the ground, use

concrete or other noncorrodi ble material, having a conpressive strength
equal to or greater than the concrete being placed.

SECTI ON 03202 Page 7
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3.5.2 Splicing
AWS D1.4. Wl ded splices shall be approved prior to use.

-- End of Section --
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SECTI ON 03311

MARI NE CONCRETE

PART 1 GENERAL

1

1 REFERENCES

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

AVERI CAN ASSCOCI ATI ON OF STATE H GHMWAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO

AASHTO ML82 (1991; R 1996) Burlap Coth Made From Jute

or Kenaf
ACl | NTERNATI ONAL (ACl)

ACl 117 (1990) Tol erances for Concrete
Construction and Materials

ACl 121R (1985) Quality Assurance Systemns for
Concrete Construction

ACl 201. 2R (1992) Durable Concrete

ACl 211.1 (1991) Selecting Proportions for Nornal,
Heavywei ght, and Mass Concrete

ACl 214 (1977; R 1989) Evaluation of Strength Test
Results of Concrete

ACl 301 (1996) Structural Concrete

ACl 304R (1989) Measuring, Mxing, Transporting,
and Pl acing Concrete

ACl 304. 2R (1996) Pl acing Concrete by Punping Met hods

ACl 305R (1991) Hot Weat her Concreting

ACl 308 (1992) Curing Concrete

ACl 311.1R (1992) ACI Manual of Concrete |Inspection

ACl 309R (1996) Consolidation of Concrete

ACl 347R (1994) Formmork for Concrete

ACl SP-2 (1992) ACI Manual of Concrete |Inspection

ACl SP-15 (1995) Structural Concrete for Buildings
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ACl 301 with Sel ected ACI and ASTM
Ref er ences

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

ASTM A 934/ A 934M (1997) Epoxy-Coated Prefabricated Steel
Rei nforci ng Bars

ASTM C 31/ C 31M (1996) Making and Curing Concrete Test
Specinmens in the Field

ASTM C 33 (1997) Concrete Aggregates

ASTM C 39 (1996) Compressive Strength of Cylindrical
Concrete Speci nens

ASTM C 42 (1994) (Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 94 (1997) Ready-M xed Concrete

ASTM C 138 (1992) Unit Weight, Yield, and Air Content
(Gravinmetric) of Concrete

ASTM C 143 (1990; Rev. A) Slunp of Hydraulic Cenent
Concrete

ASTM C 150 (1997) Portland Cenent

ASTM C 171 (1997) Sheet Materials for Curing Concrete

ASTM C 172 (1997) Sanpling Freshly M xed Concrete

ASTM C 173 (1994; Rev. A Air Content of Freshly
M xed Concrete by the Volunetric Method

ASTM C 227 (1990) Potential Al kali Reactivity of
Cenent - Aggr egat e Conbi nati ons (Mortar-Bar
Met hod)

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

ASTM C 260 (1995) Air-Entraining Adm xtures for
Concrete

ASTM C 295 (1990) Petrographi c Exam nation of

Aggregates for Concrete

ASTM C 309 (1997) Liquid Menbrane-Forni ng Conpounds
for Curing Concrete

ASTM C 441 (1996) Effectiveness of M neral Adm xtures
or Ground Bl ast-Furnace Slag in Preventing
Excessi ve Expansi on of Concrete Due to
Al kali-Silica Reaction

ASTM C 494 (1992) Chemical Adnixtures for Concrete
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ASTM C 496

ASTM C 595

ASTM C 597

ASTM C 618

ASTM C 805

ASTM C 920

ASTM C 989

ASTM C 1017

ASTM C 1064

ASTM C 1077

ASTM C 1107

ASTM C 1157

ASTM C 1202

ASTM C 1218/ C 1218M

ASTM C 1240

ASTM C 1260

ASTM D 512

ASTM D 516

ASTM D 1179

ASTM D 1190

ASTM D 1339

ASTM D 1751

USFWE

(1996) Splitting Tensile Strength of
Cylindrical Concrete Speci nens

(1997) Bl ended Hydraulic Cements

(1983; R 1991) Pul se Velocity Through
Concrete

(1997) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral

Adm xture in Concrete

(1994) Rebound Number of Hardened Concrete

(1995) El astoneric Joint Seal ants

(1997) G ound Granul ated Bl ast - Fur nace
Slag for Use in Concrete and Mortars

(1992) Chemnical Adnixtures for Use in
Produci ng Fl owi ng Concrete

(1986; R 1993) Tenperature of Freshly
M xed Portland Cenent Concrete

(1997) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

(1997) Packaged, Dry, Hydraulic-Cenent
Grout (Nonshri nk)

(1994; Rev. A) Blended Hydraulic Cement

(1997) Electrical Indication of Concrete's
Ability to Resist Chloride lon Penetration

(1997) Water-Soluble Chloride in Mrtar
and Concrete

(1997) Silica Fume for Use in
Hydraul i c- Cement Concrete and Mortar

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

(1989; R 1994) Chloride lon in Water
(1990; R 1995) Sulfate lon in Water
(1993) Fluoride lon in Water

(1996) Concrete Joint Seal er, Hot-Applied
El astic Type

(1990) Sulfite in Water

(1983; R 1991) Prefornmed Expansion Joi nt
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1

Filler for Concrete Paving and Structura
Construction (Nonextruding and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1996) Preforned Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM D 3034 (1998) Type PSM Poly (Vinyl Chloride)
(PVC) Sewer Pipe and Fittings

ASTM D 3212 (1996a) Joints for Drain and Sewer Plastic
Pi pes Using Flexible Elastoneric Seals

ASTM D 3867 (1990) Nitrite-Nitrate in Water

ASTM E 329 (1995c) Agencies Engaged in the Testing

and/ or I nspection of Materials Used in
Construction

ASTM F 477 (1996a) El astomeric Seal s (Gaskets) for
Jointing Plastic Pipe

2 DEFI NI TI ONS

a. "Blending size" is an aggregate that conplies with the quality
requi renents in ASTM C 33 and paragraph entitled "Aggregates" and
as nodi fied herein and can be bl ended with coarse and fine
aggregate to produce a well graded conbi ned gradi ng.

b. "Cenentitious naterial" as used herein shall include portland
cenent, pozzolan, fly ash, ground granul ated bl ast-furnace sl ag,
and silica fune.

c. "Design strength" (f'c) is the specified conpressive strength of
concrete to neet structural design criteria.

d. "Marine concrete" is that concrete that will be in contact with or
subj ect to subnersion, tidal variations, splash, or spray from
wat er in navi gabl e wat erways.

e. "Mxture proportioning"” is a description of the proportions of a
concrete mxture that were selected to enable it to neet the
performance durability requirements, constructability
requi renents, and the initial and life-cycle cost goals.

f. "Mxture proportions” is the concrete supplier's by-nmass
proportions to replicate the m xture design

g. "Pozzolan" is a silicious or silicious and al um nous materi al
which in itself possesses little or no cenmentitious val ue but
will, in finely divided formand in the presence of noisture,

chemically react with cal cium hydroxi de at ordinary tenperatures
to form conpounds possessing cenentitious properties.

h. "Field test strength” (fcr) is the required conpressive strength

of concrete to neet structural and durability criteria. Determn ne
(fcr) during mixture proportioning process.
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3 SUBM TTALS

USFWE

CGovernment approval is required for submittals with a "GA" designation;

subm ttals having an "FI O' designation are for

i nformation only. The

followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL

PROCEDURES:

SD-01 Data
M xture design; FIO
Materials for curing; FIO
Joint Seal ants; FIQO
Joint Filler; FIO
Epoxy coatings; FIO
Non-shrink grout; FIO

Preformed joint filler; FIO

Submit nixture design and nmaterials for curing.

SD- 04 Dr awi ngs
For mwor k; FI Q.

Construction joints; FIQO

Repr oduction of contract drawi ngs are not acceptable.

SD- 09 Reports
Concrete m xture proportions; FIO
Fly ash; FIO
Nat ural pozzol an; FI O
Ground iron blast-furnace slag; FIO
Silica fume; FIO
Aggr egates; FIO
Admi xtures; FIO
Cenent; FIO
Water; FIO
Curing Conpound; FIO

Certified copies of |aboratory test reports,

including mll

other test data for above materials used in this project.

SD- 13 Certificates

SECTI ON 03311 Page 8
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Curing concrete elenents; FIO

Form renoval schedule; FIO

Concrete placenent and conpaction; FIQO

Silica funme nmanufacturer's supplier representative; FIO

Qual ity assurance; FIOQO

Field testing technician and testing agency; FIO

M xture designs; FIO

Submit certificates of conpliances for the above itens.
1.4 MCDI FI CATI ON OF REFERENCES

Acconplish work in accordance with AClI publications except as nodified
herein. Consider the advisory or recomended provisions to be mandatory,
as though the word "shall" had been substituted for the words "shoul d" or
"could" or "may," wherever they appear. Interpret reference to the
"Building Oficial," the "Structural Engineer," and the
"Architect/Engineer" to nmean the Contracting O ficer

1.5 DELI VERY, STORAGE, AND HANDLI NG

Do not deliver concrete until vapor barrier, forms, reinforcement, enbedded
itens, and chanfer strips are in place and ready for concrete placenent.

ACl 301 and ASTM A 934/ A 934M for job site storage of materials. Store

rei nforcement of different sizes and shapes in separate piles or racks

rai sed above the ground. Protect materials from contam nants such as
grease, oil, and dirt. Ensure materials can be accurately identified after
bundl es are broken and tags renoved.

1.6 QUALITY ASSURANCE
1.6.1 Concrete M xture Design

At | east 30 days prior to concrete placenent, submit proportions for a
concrete mxture for each strength and type of concrete. Subnmt a conplete
list of materials including type; brand; source and anount of cement,
aggregate, fly ash, (or slag pozzolans), silica fune, ground slag,

pol ypropyl ene fibers, anti-washout and other adni xtures for underwater
concreting, corrosion inhibitors; and applicable reference specifications.
Submit additional data regarding concrete aggregates if the source of
aggregate changes. Submttal shall clearly indicate where each m xture

wi Il be used when nore than one m x design is submitted. An identica
concrete m xture previously approved within the past 12 nonths, nay be used
wi t hout further approval, if copies of the previous approval and aggregate,

fly ash, silica fume, and pozzolan test results are submitted. The
approval of aggregate, fly ash, silica fune, and pozzolan tests results
shal | have been within 6 nonths of submttal date. Cbtain acknow edgenent
of receipt prior to concrete placenent. The m xture shall be prepared by
an accredited | aboratory experienced in this field and under the direction
of a licensed/registered civil engineer, who shall sign all reports and
desi gns.

SECTI ON 03311 Page 9
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1.6.2 Dr awi ngs
1.6.2.1 For mwor k

ACl 347R.  Include design cal cul ations indicating arrangenent of forns,

si zes and grades of supports (lunber), panels, and rel ated conponents.

I ndi cat e pl acement schedul e, construction, and |ocation and nethod of
formng control joints. Include |ocations of inserts, pipewrk, sleeves,
and ot her enbedded itens. Furnish drawi ngs and descriptions of shoring and
reshori ng net hods proposed for slabs, and other horizontal concrete nenbers.

1.6.3 Certificates
1.6.3.1 Curing Concrete El enents

Submit proposed materials and nethods for curing concrete el enents.
1.6.3.2 For m Rempoval Schedul e

Submit schedule for formrenoval indicating elenment and m ni mrum | ength of
time for formrenmoval. Subnmt technical literature of form ng material or
liner, formrelease agent, formties, and gasketing to prevent |eakage at
formand construction joints. Provide a full description of materials and
net hods to be used to patch formtie holes.

1.6.3.3 Concrete Placenent and Conpaction

a. Subnit technical literature for equi pnent and met hods proposed for
use in placing concrete. Include punping or conveying equi pnent
i ncluding type, size and material for pipe, valve characteristics,
and the maxi num | ength and hei ght concrete will be punped. No
adjustrents shall be nade to the nixture design to facilitate

punpi ng.

b. Submit technical literature for equipnent and mnet hods proposed for
vi brating and conpacting concrete. Submttal shall include
technical literature describing the equi pnent including vibrator
di aneter, |length, frequency, anplitude, centrifugal force, and
manuf acturer's description of the radius of influence under | oad.
VWere flat work is to be cast, provide simlar informtion
relative to the proposed conpacting screed or other nethod to
ensure dense pl acenent.

1.6.3.4 Silica Fune Manufacturer's Supplier Representative
Provi de statenent that the manufacturer's supplier representative will be
present at batch plant to ensure proper mxture, including high range water
reducer, and batchi ng nethods.

1.6.3.5 Qual ity Assurance
Devel op and submit for approval a quality control plan in accordance with
t he guidelines of ACI 121R and as specified herein. The plan shall include
plans for the concrete supplier, the reinforcing steel supplier, and
installer. Miintain a copy of ACI SP-15 and CRSI Manual of Practice at the
project site.

1.6.3.6 Fiel d Testing Technician and Testing Agency

SECTI ON 03311 Page 10
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Submit data on qualifications of proposed testing agency and technicians
for approval by the Contracting Oficer prior to perform ng any work.

a. Wirk on concrete under this contract shall be perforned by an AC
Concrete Field Testing Technician Grade 1 or Grade 2 qualified in
accordance with ACI SP-2 or equivalent. Equivalent certification
prograns shall include requirements for witten and performance
exam nations as stipulated in ACl SP-2.

b. Testing agencies that performtesting services on reinforcing
steel shall neet the requirements of ASTM E 329.

c. Testing agencies that performtesting services on concrete
materials shall nmeet the requirenents of ASTM C 1077

1.6.3.7 M xt ure Desi gns

Provide a detailed report of materials and nmethods used, test results, and
the field test strength (fcr) for marine concrete required to neet
durability requirenments.

1.6.4 Test Reports
1.6.4.1 Concrete M xture Proportions

a. Subnit copies of test reports by independent test |abs conform ng
to ASTM C 1077 showi ng that the m xture has been successfully
tested to produce concrete with the properties specified and that
m xture will be suitable for the job conditions. Test reports
shall be submtted along with the concrete m xture proportions.
ot ai n approval before concrete placenent.

b. Fully describe the processes and net hodol ogy whereby m xture
proportions were devel oped and tested and how proportions will be
adj usted during progress of the work to achieve, as closely as
possi bl e, the designated | evels of rel evant properties.

1.6.4.2 Fly Ash and Natural Pozzol an

Subnmit test results in accordance with ASTM C 618. Submt test results
performed within 6 nmonths of submittal date.

1.6.4.3 Ground Iron Bl ast-Furnace Sl ag
Submit test results in accordance with ASTM C 989 for ground iron
bl ast-furnace slag. Submit test results perforned within 6 nonths of
submittal date.

1.6.4. 4 Silica Fune

Submit test results in accordance with ASTM C 1240 for silica fune. Dat a
shal | be based upon tests perforned within 6 nonths of submittal

1.6.4.5 Aggr egat es
Submit test results for aggregate quality in accordance with ASTM C 33, and
t he conbi ned graduati on curve for gradi ng proposed for use in the work and

used in the mxture qualification, and ASTM C 295 for results of
petrographi c exam nation. Where there is potential for alkali-silica
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reaction, provide results of tests conducted in accordance with ASTM C 227
or ASTM C 1260. Subnit results of all tests during progress of the work in
tabul ar and graphical form as noted above, describing the cumul ative

conbi ned aggregate gradi ng and the percent of the combi ned aggregate

retai ned on each sieve.

.6.4.6 Adm xt ures

Submit test results in accordance with ASTM C 494 and ASTM C 1017 for
concrete adm xtures, ASTM C 260 for air-entraining agent, and

manuf acturer's literature and test reports for corrosion inhibitor and
anti-washout adm xture. Subnitted data shall be based upon tests perforned
within 6 nonths of submttal

.6.4.7 Cenent

Submit test results in accordance with ASTM C 150 portland cement and/or
ASTM C 595 and ASTM C 1157 for bl ended cement. Subnit current m| data.

.6.4.8 Wt er

Subnmit test results in accordance with ASTM D 512 and ASTM D 516.

PART 2 PRODUCTS

2.

2.

2.

1  CONCRETE
1.1 Durability and Strength

ACl 201.2R and ACI 211.1. For structural elenents to be exposed in a
mari ne environnment, adjust the concrete 28-day design strength to produce
concrete of m nimum design strength (f'c) of 5000 psi.

1.2 Contr act or - Fur ni shed M xture Proportions

a. Strength and Water-Cenentitious Materials Ratio. Strength
requi renents shall be based on 28-day conpressive strength
determ ned on 6 by 12 inch cylindrical specinmens in accordance
with ASTM C 39. The specified conpressive strength of the
concrete (f'c) for each portion of the structure shall neet the
requirenents in the contract docunents.

b. The m xture proportions for marine concrete shall be devel oped by
the Contractor to produce the design strength (f'c) and to provide
durability, workability, and m xture consistency to facilitate
pl acenent, conpaction into the forns and around rei nforcenent
wi t hout segregation or bleeding. The requirenents for durability
consi deration specified in Table 1 and subparagraph "f" bel ow
shal |l be incorporated in the m xture proportions.

SECTI ON 03311 Page 12
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Table 1 - Concrete Quality Requirenents
M ni mum
gquantity of
portl and
cenent

| b/ yd3

M ni mum
gquantity of
cenmentitious
materi a

| b/ yd3

Maxi mum
W CM

Exposure
Condi tion

Subrrer ged (1)
(2)

and tida

Directly 0. 40 675 505

exposed to
salt water

Spl ash (3)

Directly 0. 40 675 505

exposed to
salt water

At mospheric (4)

Directly 0. 40 675 505
exposed to
mari ne

at nosphere

The maxi mum mass of fly ash, natural pozzol ans, ground granul ated
bl ast-furnace slag, or silica funme that is included in the
cal culati on of water-to-cenentitious materials ratio shal
exceed the following limts:

(1) Fly ash shall not

not

be used for nmore than 25 percent by mass of
the cenentitious material. The fly ash and ot her pozzol ans
present in a Type IP or |IPMblended cement, ASTM C 595, shal
included in the cal cul ated percentage. |If fly ash or other
pozzolan is used in concrete with slag, the portland cenment shal
not be | ess than 50 percent of the total mass of cementitious
materials. A higher percentage of fly ash may be used if tests
are nmade using actual job nmaterials to ascertain the early and

| ater age strengths and durability performance specified, and the
use is approved by the Contracting O ficer

(2) The weight of ground granul ated bl ast-furnace slag conform ng
to ASTM C 989 shall not exceed 50 percent of the weight of cenent.
The slag used in nanufacture of a Type IS or | SM bl ended hydraulic
cenent conforming to ASTM C 595 shall be included in the

cal cul at ed percentage. Higher percentage of ground granul at ed
bl ast-furnace slag may be used if tests are nade using actua
materials to ascertain the early and | ater age strengths and
durability performance specified, and the use is approved by the
owner .

(3)

be

job

The maxi mum silica fume content shall not exceed 10 percent
by mass of the cementitious material. The silica fune shal
originate fromthe manufacture of silicon nmetal and ferro-silicon
alloys. A high-range water reducer shall be used with silica fune
for proper dispersion of the silica fune.

(4)

tota

The m ni mum amount of portland cenment
mass of cenentitious naterial

is 50 percent of the

Air Content. Concrete that will be subject to destructive
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exposure (other than | oading and wear in a passive environnent)
such as freezing and thawi ng, severe weathering, or deicing
chenicals shall be air entrained and shall conformto the air
limts specified in ACl 301.

e. Slunp. The concrete mxture shall be proportioned to have, at the
poi nt of deposit, a maxi mum slunp of 4 inches as determ ned by
ASTM C 143. \Were an ASTM C 494, Type F or G admi xture is used,
the slunmp after the addition of the admi xture shall be no | ess than
6 inches nor greater than 8 inches. Slunp tolerances shall conply
with the requirenents of ACl 117.

f. Chloride lon Penetration. To ensure the durability of concrete in
mari ne environnment, concrete shall be proportioned to have the
chloride ion penetration test in accordance with ASTM C 1202, and
be bel ow 750 coul onbs for concrete specinmens tested at 28 days.

2.1.3 Requi red Average Strength of Concrete

The m ni mum conpressive strength (fcr) of the selected m xture shall equa
or exceed the strength required under ACI 301 for laboratory m xture

desi gns and whi ch passes the test indicated in the subparagraph entitled
“Chloride lon Penetration." The average conpressive strength produced
under field tests shall be the m ni mum conpressive strength (fcr) required
during construction

2.1.4 Trem e Concrete Proportion

ACl 304R, Chapter 8. Concrete to be placed by the trem e process shal

flow readily and yet be cohesive enough not to segregate. Cenentitious
materials shall be not |ess than 600 pounds per cubic yard of which
pozzol an shall be 15 percent of the cenmentitious material weight to inprove
flow characteristics, maximumratio of water to cenent plus pozzol an of
0.45, a slump of 6 to 9 inches. Maximum aggregate shall be 3/4 inch; fine
aggregate content of 45 to 55 percent by volume of total aggregate.
Acconplish entrained air content of up to 5 percent using an air-entraining
adm xture. Water reducing or set retarding adm xtures shall be used to
reduce water content to provide a cohesive yet high slunp concrete; cenent
content shall not be reduced. Miintain as high a slunmp as possible for as
| ong as possible so bl ockage does not develop in the treme and so concrete
continues to flow freely after exiting the pipe.

2.2 MATERI ALS
2.2.1 Cenent

ASTM C 150, Type Il and/or ASTM C 595, Type IP(M5) or |S(Ms) and ASTM C
1157, Type MS bl ended cenment except as nodified herein. The tricalcium
alum nate (C3A) content shall not be less than 4 percent to provide
protection for the reinforcenent and shall not be nore than 8 percent to
obtain concrete that is resistant to sulfate attack. Blended cenents shal
consi st of a mixture of ASTM C 150 cerent and one of the follow ng
materials: ASTM C 618 pozzolan or fly ash, or ASTM C 989 ground granul at ed
bl ast-furnace slag. Use one manufacturer for each type of cenent, ground
slag, fly ash, and pozzol an.

2.2.1.1 Fly Ash and Pozzol an

ASTM C 618, Type N, F, or C, except that the maxi mum all owabl e [ 0ss on
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ignition shall be 6 percent for Types N and F. Add with cement.
2.2.1.2 Ground Iron Bl ast-Furnace Sl ag

ASTM C 989, Grade 120.
2.2.1.3 Silica Fume

ASTM C 1240.
2.2.2 Wat er

Water shall comply with the requirements of ASTM C 94 and the chl ori de and
sulfate limts in accordance with ASTM D 512 and ASTM D 516. M xi ng wat er
shall not contain nore than 500 parts per mllion of chlorides as d and
not nore than 100 parts per nmillion of sulfates as SO,. Water shall be
free frominjurious amounts of oils, acids, alkalies, salts, and organic
materials. Wiere water fromreprocessed concrete is proposed for use in
the work, submt results of tests to verify that the treatnent has negated
adverse effects of deleterious materials.

2.2.3 Aggr egat es
ASTM C 33, except as nodified herein.

a. The conbined aggregates in the mxture (coarse, fine, and bl ending
sizes) shall be well graded fromthe coarsest to the finest with
not nmore than 18 percent nor |ess than 8 percent, unless otherw se
permitted, of the conbined aggregate retained on any individua
sieve with the exceptions that the No. 50 may have | ess than 8
percent retained, sieves finer than No. 50 shall have |less than 8
percent retained, and the coarsest sieve may have | ess than 8
percent retained. Use blending sizes where necessary, to provide
a well graded conbi ned aggregate. Reports of individua
aggregates shall include standard concrete aggregate sieve sizes
including 1 1/2 inches, one inch, 3/4 inch, 1/2 inch, 3/8 inch
No. 4, No. 8, No. 16, No. 30, No. 50, and No. 100.

b. Provide aggregates for exposed concrete from one source,
ASTM C 227. Do not provide aggregates that react deleteriously
with alkalies in cenment. Refer to appendi x, paragraph entitled
"Test Method C227" of ASTM C 33 for expansion limts. Provide
aggregate containing no deleterious material properties as
identified by ASTM C 295.

c. \Were a size designation is indicated, that designation indicates
t he nom nal maxi mum si ze of the coarse aggregate.

d. Aggregate may contain materials deleteriously reactive with
alkalies in the cement, if cement contains |ess than 0.60 percent
al kal i es (percent Na,O plus .658 percent K,0. Provide a materia
such as fly ash, slag, or silica fune as specified to be effective
in preventing harnful expansion due to al kali-aggregate reaction
by ASTM C 441.

e. Were historical data is used, provide aggregates fromthe sane

sources having the same size ranges as those used in the concrete
represented by historical data.
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2.2.4

Mari ne aggregate may be used when conforming to ASTMC 33 and if
it originates fromthe up-current side of the land mass and it has
been washed by the fresh water so that the total chloride and

sul fate content of the concrete m xture does not exceed the linmts
defi ned herein.

Non-shri nk G out

ASTM C 1107.

2.2.5

Adm xt ur es

Provi de chem cal admi xtures that conply with the requirenents
shown bel ow and in accordance wi th manufacturer's reconmendati ons,
and appropriate for the climatic conditions and the construction
needs. Do not use cal ciumchloride or adm xtures contai ni ng
chlorides fromother than inmpurities from adm xture ingredients.

Provi de m ni mum concentrations of corrosion-inducing chemcals as
shown in Table 2 below. For concrete that nay be in contact with
prestressing steel tendons, the concentration shall not exceed 60
percent of the limts given in Table 2. For the concentration in
grout for prestressing ducts, do not exceed 25 percent of the
limts in Table 2.

Table 2 - Limts on Corrosion-Ilnducing Chemcals

Cheni cal * Limts, Percent** Test Met hod

Chl ori des 0.10 ASTM D 512

Fl uori des 0.10 ASTM D 1179
Sul phi tes 0.13 ASTM D 1339
Ni trates 0.17 ASTM D 3867

2.2.5.1

* Limts refer to water-soluble chenicals
** Limts are expressed as a percentage of the mass of the tota
cenentitious materials.

Provi de anti-washout adm xtures for underwater placenent with a
proven record of perfornmance and conpatible with the chosen cenent.

The total alkali content shall not increase the total sodi um oxide
equi val ent al kali content of the concrete by nore than 0.5 | b/yd3.

Air Entraining Adm xture

Provide air entraining adm xtures conformng to ASTM C 260. Provide the
adm xture of such a type and dosage that the total air content in the
hardened concrete can be readily maintained within the limts specified in
Tabl e 3.
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Table 3 - Air Content

Nomi nal maxi num si ze of Si ze Total air content,
coarse aggregate, inch(es) Nunber percent by vol une

3/8 8 6- 10

1/2 7 5-9

34 67 4-8

1 57 3.5-6.5

11/2 467 3-6

2 357 2.5-5.5

3 1.5-4.5

2.2.5.2 Accel erating

ASTM C 494, Type C.

2.2.5.3

Ret ar di ng

ASTM C 494, Type B, D, or G

2.2.5. 4

Wat er Reduci ng

ASTM C 494, Type A, E, or F.

2.2.5.5

H gh Range Water Reducer (HRWR)

ASTM C 494, Type F and ASTM C 1017.

2.2.6

Materials for Forns

Provi de wood, plywood, or steel. Use plywod or steel forms where a snoboth
formfinish is required. Lunber shall be square edged or tongue-and-groove

boar ds,

free of raised grain, knotholes, or other surface defects.

Pl ywood: PS-1, B-B concrete formpanels or better. Steel formsurfaces

shal |

2.2.6.1

a.

2.2.7

not contain irregularities, dents, or sags.

Form Ti es and Form Faci ng Materi al

Provide a formtie systemthat does not leave mld steel after
break-of f or renoval any closer than 2 inches fromthe exposed
surface. Do not use wire alone. Formties and accessories shall
not reduce the effective cover of the reinforcenent.

Form facing material shall be structural plywood or other materi al
that can absorb air trapped in pockets between the form and the
concrete and sone of the high water-cenentitious nmaterials ratio
surface paste. Muximumuse is three times. Provide forms with a
formtreatment to prevent bond of the concrete to the form

As an alternate to using an absorptive wood formcontact face as a
formliner, use "Zendrain" or an approved equal in strict
accordance with the manufacturer's reconmendati ons.

Rei nf or cenent
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Fusi on bonded epoxy reinforcements as specified in Section 03202 FUSI ON
BONDED EPOXY REI NFORCEMENT.

2.2.8 Materials for Curing Concrete

2.2.8.1 | mper vi ous Sheeti ng

ASTM C 171; waterproof paper, clear or white pol yethyl ene sheeting, or
pol yet hyl ene-coat ed burl ap

2.2.8.2 Per vi ous Sheeti ng
AASHTO ML82.
2.2.8.3 Li qui d Menbr ane- For mi ng Conpound
ASTM C 309, white-pignented, Type 2, C ass B
2.2.9 Expansi on/ Contraction Joint Filler
ASTM D 1751 or ASTM D 1752, 1/2 inch thick, unless otherw se indicated.
2.2.10 Joint Seal ants
2.2.10.1 Hori zontal Surfaces, 3 Percent Slope, Maxinmum
ASTM D 1190 or ASTM C 920, Type M dass 25, Use T.
2.2.10.2 Vertical Surfaces Greater Than 3 Percent Sl ope
ASTM C 920, Type M Gade NS, O ass 25, Use T.
2.2.11 Pol yvi nyl Chl oride (PVC) Plastic Piping

ASTM D 3034, SDR 26, 0.48 inch mnimum thickness, with ends suitable for
el astomeri ¢ gasket joints.

2.2.12 Pol yvi nyl Chloride (PVC) Plastic Joints and Jointing Materia
Joints shall conformto ASTM D 3212. Gaskets shall conformto ASTM F 477

PART 3 EXECUTI ON

3.1 FORMS

a. ACl 301. Set forms nortar-tight and true to |ine and grade.
Chanf er above grade exposed joints, edges, and external corners of
concrete 0.75 inch unless otherw se indicated. Forns subnmerged in
wat er shall be watertight.

b. Provide formmrk with clean-out openings to permt inspection and
renoval of debris. Formmork shall be gasketed or otherw se
rendered sufficiently tight to prevent |eakage of paste or grout
under heavy, high-frequency vibration. Use a release agent that
does not cause surface dusting. Limt reuse of plywod to no nore
than three times. Reuse may be further limted by the Contracting
Oficer if it is found that the pores of the plywood are cl ogged
with paste to the degree that the wood does not absorb the air or
the high water-cenentitious materials ratio concrete surface.
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c. Patch formtie holes with a nonshrink patching material in
accordance with the manufacturer's recomrendati ons and subject to
approval .

3.1.1 Coati ng

Bef ore concrete placenent, coat the contact surfaces of forms with a
nonstai ning mneral oil, nonstaining formcoating conpound, or two coats of
nitrocel | ul ose | acquer.

3.1.2 Renoval of Forms and Supports

After placing concrete, forns shall remain in place for the tinme periods
specified in ACl 347R, except for concrete placed underwater, forms shal
remain in place 48 hours. Prevent concrete damage during formrenoval.

3.1.2.1 Speci al Requirenents for Reduced Tinme Period

Fornms may be renoved earlier than specified if ASTM C 39 test results of
field-cured sanples froma representative portion of the structure or other
approved and cal i brated non-destructive testing techni ques show that the
concrete has reached a m ni mum of 85 percent of the design strength.

3.1.3 Reshori ng

Do not allow construction | oads to exceed the superinposed | oad which the
structural nember, with necessary suppl enental support, is capable of
carrying safely and wi thout danmage. Reshore concrete el enents where forns
are removed prior to the specified time period. Do not pernit elenents to
defl ect or accept |oads during formstripping or reshoring. Forns on
colums, walls, or other |oad-bearing nenbers nay be stripped after 2 days
if loads are not applied to the menbers. After forms are renoved, sl abs
and beans over 10 feet in span and cantilevers over 4 feet shall be
reshored for the remai nder of the specified time period in accordance wit
paragraph entitled "Renoval of Forns." Performreshoring operations to
prevent subjecting concrete nenbers to overloads, eccentric |oading, or
reverse bending. Reshoring elenents shall have the sane | oad-carry
capabilities as original shoring and shall be spaced similar to origina
shoring. Firmy secure and brace reshoring elements to provide solid
beari ng and support.

3.2 PLACI NG REI NFORCEMENT AND M SCELLANEOQUS MATERI ALS

Pl aci ng reinforcement shall be as specified in Section 03202 FUSI ON BONDED
EPOXY REI NFORCEMENT.

3.2.1 Cover
Concrete cover for reinforcement shall be 3-1/2 inches, minimum Placenent
tolerance is plus 1/4 inch. The cover to the principle reinforcing bars
shall be not less than 2 tines the nom nal maxi mum aggregate size nor |ess
than 1.5 tines the effective dianeter of the reinforcing bars.

3.2.2 Setting M scell aneous Material and Prestress Anchorages
Pl ace and secure anchors, bolts, pipe sleeves, conduits, and other such

items in position before concrete placenent. Plunb anchor bolts and check
| ocation and elevation. Tenporarily fill voids in sleeves with readily

SECTI ON 03311 Page 19



| MPROVEMENTS TO TERN | SLAND USFWE

renovabl e material to prevent the entry of concrete. Electrically isolate
exposed steel work and its anchor systens fromthe prinary stee
reinforcement with at least 2 inches of concrete. Coat exposed steel work
to reduce corrosion. Take particular care to ensure against corrosion on
edges and horizontal surfaces. Use epoxy coatings for protection of carbon
steel plates and fittings.

3.2.3 Construction Joints

Locate joints to least inmpair strength. Continue reinforcenent across
joints unless otherw se indicated.

3.2. 4 Expansi on Joints and Contraction Joints

Provi de expansion joint at edges of interior floor slabs on grade abutting
vertical surfaces, and as indicated. Make expansion joints 1/2 inch w de
unl ess indicated otherwise. Fill expansion joints not exposed to weat her
with preforned joint filler material. Conpletely fill joints exposed to
weat her with joint filler material and joint sealant. Do not extend

rei nforcement or other enbedded netal itens bonded to the concrete through
any expansion joint unless an expansion sleeve is used. Place contraction
joints, either forned or saw cut or cut with a jointing tool, to the

i ndi cated depth after the surface has been finished. Sawed joints shall be
conpleted within 4 to 12 hours after concrete placenent. Protect joints
fromintrusion of foreign matter.

3.3 BATCHI NG, MEASURI NG, M XI NG, AND TRANSPORTI NG CONCRETE

ASTM C 94, ACI 301, and ACI 304R, except as nodified herein. Batching

equi pnrent shall be such that the concrete ingredients are consistently
neasured within the followi ng tolerances: 1 per cent for cenent and water

2 percent for aggregate, and 3 percent for adm xtures. Furnish nandatory
batch tickets inprinted with mx identification, batch size, batch design
and neasured weights, noisture in the aggregates, and tine batched for each
| oad of ready mix concrete. Wen a pozzolan is batched cumulatively with
the cenent, it shall be batched after the cenent has entered the wei ght
hopper.

3.3.1 Measuri ng

Make neasurements at intervals as specified in paragraphs entitled
"Sanpling" and "Testing."

Adj ust batch proportions to replicate the m xture desi gn using nethods
provided in the approved quality assurance plan. Base the adjustnents on
results of tests of materials at the batch plant for use in the work.
Maintain a full record of adjustments and the basis for each

3.3.2 M Xxi ng

ASTM C 94 and ACI 301. Machine nix concrete. Begin nmixing within 30

m nutes after the cenent has been added to the aggregates. Place concrete
within 90 mnutes of either addition of mxing water to cenent and
aggregates or addition of cenent to aggregates if the air tenperature is

| ess than 85 degrees F. Reduce mixing tinme and place concrete within 60
mnutes if the air tenperature is greater than 85 degrees F except as
follows: if set retarding adm xture is used and slunmp requirenments can be
met, Iimt for placing concrete may remain at 90 minutes. Additiona

wat er may be added, if both the specified nmaxi mum slunp and
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wat er-cenentitious material ratio are not exceeded. When water is added,

an additional 30 revolutions of the mxer at mxing speed is required. |If
time of discharge exceeds time required by ASTM C 94, submit a request
along with description of precautions to be taken. |If the entrained air

content falls belowthe specified linmt, add a sufficient quantity of
adm xture to bring the entrained air content within the specified limts.
Di ssol ve admixtures in the mxing water and nmix in the drumto uniformy
di stribute the adm xture throughout the batch

3.3.3 Transporting

Transport concrete fromthe mxer to the forns as rapidly as practicable.
Prevent segregation or loss of ingredients. Cean transporting equi prent
t horoughl y before each batch. Do not use al um num pi pe or chutes. Renpbve
concrete which has segregated in transporting and di spose of as directed.

3.4 PLACI NG CONCRETE

Pl ace concrete as soon as practicable after the forms and the

rei nforcement have been inspected and approved. Do not place concrete when
weat her conditions prevent proper placenment and consolidation; in uncovered
areas during periods of precipitation; or in standing water. Prior to

pl aci ng concrete, remove dirt, construction debris, water, snow, and ice
fromwithin the forns. Deposit concrete as close as practicable to the
final position in the forms. Do not exceed a free vertical drop of 3 feet
fromthe point of discharge. Place concrete in one continuous operation
fromone end of the structure towards the other or lifts for vertica
construction. Position grade stakes on 10 foot centers maxi mumin each
direction when pouring interior slabs and on 20 foot centers maxi mum for
exterior slabs.

3.4.1 Depositing Concrete Under Water

ACl 301 nethods and equi prent used shall prevent the washing of the cenent
fromthe nmixture, mninmze the formati on of |aitance, prevent the flow of
wat er through the concrete before it has hardened, and m ninize di sturbance
to the previously placed concrete. Do not deposit concrete in running
seawater. Trem es, if used, shall be watertight and sufficiently large to
pernmit a free flow of concrete. Keep the discharge end continuously
subnmerged in fresh concrete. Keep the shaft full of concrete to a |eve
wel | above the water surface. Discharge and spread the concrete by raising
the treme to nmaintain a uniformflow. Place concrete without interruption
until the top of the fresh concrete is at the required height.

3.4.2 Vi brati on

Conply with the requirenments of ACI 309R and ASTM A 934/ A 934M usi ng
vibrators with a mninumfrequency of 9000 vi brations per mnute (VPM.
Use only high cycle or high frequency vibrators. Mdtor-in-head 60 cycle
vi brators may not be used. For walls and deep beans, use a m ni nrum of two
vibrators with the first to melt down the mi xture and the second to

t horoughly consolidate the nass. Provide a spare vibrator at the casting
site whenever concrete is placed. Place concrete in 18 inch maximum
vertical lifts. Insert and withdraw vi brators approximately 18 inches
apart. Penetrate at |least 8 inches into the previously placed Iift with
the vibrator when nore than one |ift is required. Extract the vibrator
using a series of up and down notions to drive the trapped air out of the
concrete and from between the concrete and the fornmns.
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For slab construction use vibrating screeds designed to consolidate the
full depth of the concrete. Where beans and sl abs intersect, use an
internal vibrator to consolidate the beam Do not vibrate concrete placed
with anti-washout admi xtures. Vibrators shall be equi pped with rubber

vi brat or heads.

3.4.3 Punpi ng

ACl 304R and ACI 304.2R Punping shall not result in separation or |oss of
materials nor cause interruptions sufficient to permt |oss of plasticity
bet ween successive increments. Loss of slunmp in punping equi pnent shal

not exceed 2 inches. Do not use pipe made of al um num or al um num al |l oy.
Avoi d rapid changes in pipe sizes. Limt nmaxinmum size of coarse aggregate
to 33 percent of the dianeter of the pipe. Maxinumsize of well rounded
aggregate shall be limted to 40 percent of the pipe dianeter. Take
sanmples for testing at both the point of delivery to the punp and at the

di scharge end.

3.4. 4 Hot Weat her

ACI 305R.  Miintain required concrete tenperature using Figure 2.1.5,
"Effect of Concrete Tenperatures, Relative Humidity, and Wnd Velocity on
the Rate of Evaporation of Surface Misture From Concrete" in ACH 305R to
prevent the evaporation rate from exceeding 0.2 pound of water per square
foot of exposed concrete per hour. Cool ingredients before mxing or use
ot her suitable neans to control concrete tenperature and prevent rapid
drying of newly placed concrete. Shade the fresh concrete as soon as
possi ble after placing. Start curing when the surface of the fresh
concrete is sufficiently hard to pernmit curing wthout damage. Provide
wat er hoses, pipes, spraying equi pnent, and water hauling equi pnent, where
job site is renpte to water source, to nmaintain a noist concrete surface

t hr oughout the curing period. Provide burlap cover or other suitable,
permeabl e material with fog spray or continuous wetting of the concrete
when weat her conditions prevent the use of either liquid menbrane curing
conpound or inpervious sheets. For vertical surfaces, protect forns from
direct sunlight and add water to top of structure once concrete is set.

3.5 SURFACE FI Nl SHES EXCEPT SLAB AND PAVEMENT
3.5.1 Def ect s

Repair forned surfaces by renoving mnor honeyconbs, pits greater than one
square inch surface area or 0.25 inch naxi mum depth, or otherw se defective
areas. Provide edges perpendicular to the surface and patch with nonshrink
grout. Patch tie holes and defects when the forms are renoved. Concrete
wi t h extensive honeyconb includi ng exposed steel reinforcenent, cold
joints, entrapped debris, separated aggregate, or other defects which
affect the serviceability or structural strength will be rejected, unless
correction of defects is approved. Obtain approval of corrective action
prior to repair. The surface of the concrete shall not vary nore than the
al l owabl e tol erances of ACI 347R  Exposed surfaces shall be uniformin
appearance and finished to a snooth form finish unless otherw se indicated.

3.5.2 Not Agai nst Forns (Top of Walls)

Fi ni sh surfaces not otherw se specified with wood floats to even surfaces,
and match adj acent finishes.

3.5.3 For med Surfaces
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3.5.3.1 Tol er ances
ACl 117 and as i ndi cated.
3.5.3.2 As- Cast Rough Form

Provide for surfaces not exposed to public view Patch holes and defects
and | evel abrupt irregularities. Renobve or rub off fins and other
proj ections exceeding 0.25 inch in height.

3.5.3.3 As- Cast Form

Provide formfacing material producing a snmooth, hard, uniformtexture on
the concrete. Arrange facing material in an orderly and synmetrical nanner
and keep seans to a practical mnimm Support forns as necessary to neet
required tol erances. Material with raised grain, torn surfaces, worn
edges, patches, dents, or other defects which will inpair the texture of
the concrete surface shall not be used. Patch tie holes and defects and
conpletely renove fins.

3.6 FI Nl SHES FOR HORI ZONTAL CONCRETE SURFACES
3.6.1 Fi ni sh

ACl 301. Place, consolidate, and imrediately strike off concrete to obtain
proper contour, grade, and el evation before bl eedwater appears. Permt
concrete to attain a set sufficient for floating and supporting the wei ght
of the finisher and equipnent. |If bleedwater is present prior to floating
the surface, drag excess water off or renpbve by absorption w th porous
materials. Do not use dry cenment to absorb bl eedwat er

3.6.1.1 Trem e Concrete

After the concrete has been placed, consolidated, struck off, and Ievel ed,
the surface shall be roughened to 1/4-inch anplitude before final set.

3.6.1.2 Fl oat ed
After the concrete has been placed, consolidated, struck off, and Ievel ed,
do not work the concrete further, until ready for floating. Wether
floating with a wood, nagnesium or conposite hand float, float shall begin
when the surface has stiffened sufficiently to permit the operation

3.6.1.3 Concrete Containing Silica Fume
Fi ni sh usi ng magnesi um fl oats or darbi es.

3.6.1. 4 Br ooned
Performa floated finish, then draw a broom or burlap belt across the
surface to produce a coarse scored texture. Pernit surface to harden
sufficiently to retain the scoring or ridges. Broomtransverse to traffic
or at right angles to the slope of the slab

3.7 CURI NG AND PROTECTI ON

a. ACl 301 and ACI 308 unless otherw se specified. Prevent concrete

fromdrying by misting surface of concrete. Begin curing
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3.

i mediately following final set. Avoid danage to concrete from
vibration created by blasting, pile driving, noverment of equiprent
in the vicinity, disturbance of formawork or protruding

rei nforcement, by rain or running water, adverse weat her
conditions, and any other activity resulting in ground vibrations.
Protect concrete frominjurious action by sun, rain, flow ng

wat er, frost, mechanical injury, tire marks, and oil stains. Do
not allow concrete to dry out fromtinme of placenent until the
expiration of the specified curing period. Do not use

menbr ane-form ng conmpound on surfaces where appearance woul d be
obj ectionable, on any surface to be painted, where coverings are
to be bonded to the concrete , or on concrete to which other
concrete is to be bonded. |If forns are renpved prior to the
expiration of the curing period, provide another curing procedure
specified herein for the remaining portion of the curing period.
Provi de noist curing for those areas receiving liquid chem ca

seal er- hardener or epoxy coating.

b. Wet cure nmarine concrete using potable water for a m ninumof 7
days. Do not allow construction |oads to exceed the superinposed
| oad which the structural nenber, with necessary suppl enent al
support, is capable of carrying safely and wi t hout danage.

7.1 Moi st Curing

Renove water w thout erosion or danage to the structure.

.7.1.1 Pondi ng or | mrersion

Continually inmerse the concrete throughout the curing period. Wter shal
not be 20 degrees F less than the tenperature of the concrete. For
tenperatures between 40 and 50 degrees F, increase the curing period by 50
percent.

.7.1.2 Fog Spraying or Sprinkling

Apply water uniformy and continuously throughout the curing period. For
tenperatures between 40 and 50 degrees F, increase the curing period by 50
percent.

.7.1.3 Per vi ous Sheeti ng

Conpl etely cover surface and edges of the concrete with two thicknesses of
wet sheeting. Overlap sheeting 6 inches over adjacent sheeting. Sheeting
shall be at least as long as the width of the surface to be cured. During
application, do not drag the sheeting over the finished concrete nor over
sheeting already placed. Wt sheeting thoroughly and keep continuously wet
t hr oughout the curing period.

.7.1.4 | mper vi ous Sheeti ng

Wet the entire exposed surface of the concrete thoroughly with a fine spray
of water and cover with inpervious sheeting throughout the curing period.
Lay sheeting directly on the concrete surface and overl ap edges 12 inches
m nimum  Provide sheeting not |ess than 18 inches wider than the concrete
surface to be cured. Secure edges and transverse |laps to form cl osed
joints. Repair torn or damaged sheeting or provide new sheeting. Cover or
wrap colums, walls, and other vertical structural elenents fromthe top
down with inmpervious sheeting; overlap and continuously tape sheeting
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joints; and introduce sufficient water to soak the entire surface prior to
conpl etely encl osi ng.

3.7.2 Li qui d Menbr ane- Formi ng Curing Conpound

Seal or cover joint openings prior to application of curing conpound.
Prevent curing compound fromentering the joint. Apply in accordance with
t he recommendati ons of the nmanufacturer inmrediately after any water sheen
whi ch may devel op after finishing has di sappeared fromthe concrete
surface. Provide and maintain compound on the concrete surface throughout
the curing period. Do not use this method of curing where the use of
Figure 2.1.5, "Effect of Concrete Tenperatures, Relative Humidity, and Wnd
Vel ocity on the Rate of Evaporation of Surface Misture From Concrete” in
ACl 305R indicates that hot weather conditions will cause an evaporation
rate exceedi ng 0.2 pound of water per square foot per hour

3.7.2.1 Appl i cation

Mechani cal |y agitate curing compound thoroughly during use. Use approved
power - sprayi ng equi pnent to uniformy apply two coats of conpound in a
conti nuous operation. The total coverage for the two coats shall be 200
square feet maxi mum per gallon of undiluted compound unl ess ot herwi se
recommended by the manufacturer's witten instructions. The conpound shal
forma uniform continuous, coherent filmthat will not check, crack, or
peel . nmedi ately apply an additional coat of conpound to areas where the
filmis defective. Respray concrete surfaces subjected to rainfall within
3 hours after the curing compound application

3.7.2.2 Protection of Treated Surfaces

Prohi bit pedestrian and vehicular traffic and other sources of abrasion at
| east 72 hours after conpound application. Mintain continuity of the
coating for the entire curing period and i medi ately repair any damage.

3.7.3 Curing Periods

Moi st cure concrete using potable water for a mninmum of 7 days. Continue
additional curing for a total period of 21 days. Begin curing inmediately
after placement. Protect concrete from premature drying, excessively hot
tenmperatures, and mechanical injury; and maintain mniml noisture |oss at
a relatively constant tenperature for the period necessary for hydration of
the cenent and hardening of the concrete. The materials and nethods of
curing shall be subject to approval by the Contracting O ficer

3.8 | NSTALLATI ON OF PVC PI PE AND FI TTI NGS

Install pipe and fittings in accordance with plastic pipe manufacturer's
recomrendat i ons.

3.9 FI ELD QUALI TY CONTROL
3.9.1 Eval uati on of M xture Designs

a. The adequacy of the m xture design to produce the m ni mum
specified strength and durability shall be confirnmed by testing
field batches, casting concrete in a slab and a wall at the job
using job materials, equipnent, and personnel, and testing the
hardened concrete as described herein. The slab shall be at |east
8 feet square and have thickness of at |east 8 inches. The wall
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3.9.

2

shall be 8 feet long, 4 feet high, and at |east 8 inches thick
Sl unmp shall not exceed the slunp proposed for the work. Water
cure the castings for 7 days.

Test the fresh concrete as foll ows:

(1) Slunmp in accordance with ASTM C 143.

(2) Air content in accordance with ASTM C 231 or ASTM C 173.
(3) Unit weight in accordance with ASTM C 138.

(4) For strength, cast nineteen 6 by 12 inch cylinders in
accordance with ASTM C 31/ C 31M

Test 6 by 12 inch cylinders cast under subparagraph b above as
fol | ows:

(1) Measure and wei gh each specinen to determine unit weight as
they are stripped fromthe nolds.

(2) Test specinens to be tested at each age for pulse velocity
t hrough concrete in accordance with ASTM C 597.

(3) Two at each age of 24 hours and 3 and 7 days in accordance
with ASTM C 39.

(4) Three at each age of 28, 56, and 90 days in accordance wth
ASTM C 39</ RI D>.

(5) Two at each age of 28 and 90 days in accordance with ASTM C
496.

Sanpl i ng and determ nati on of water soluble chloride ion content
in accordance with ASTM C 1218/ C 1218M  Maxi mum wat er sol ubl e
chloride ion concentrations in hardened concrete at ages from 28
to 42 days contributed fromthe ingredients including water
aggregates, cenentitious nmaterials, and adm xtures shall not
exceed the limts of Table 5 bel ow

Submit test results for eval uati on and acceptance.

Table 5 - Maxi mum Chl oride lon Content for Corrosion Protection

Maxi mum wat er sol ubl e
chloride ion (Cl) in concrete,

Type of Menber percent by wei ght of cenent
Rei nf orced concrete exposed to 0.08
chloride in service
Rei nforced concrete that will be 0. 15
dry or protected from noisture
in service
O her reinforced concrete construction 0. 30

Sanpl i ng
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3.

3.

3.

3.

a. ASTM C 172. Collect sanples of fresh concrete to performtests
specified. ASTM C 31/C 31M for naking test specinens.

b. Sanple concrete on a random basis except where a batch appears to
be deficient and the test can be used to verify the observed
deviation. Identify sanples so taken in a manner that they can be
segnented fromother tests. Cbtain at |east one sanple for each
100 cubic yards, or fraction thereof, of each design m xture of
concrete placed in any one day. Wen the total quantity of
concrete with a given design mxture is less than 50 cubic yards,
the strength tests may be waived by the Contracting Oficer, if in
his judgnment, adequate evi dence of satisfactory strength is
provi ded.

9.3 Testing
9.3.1 Sl unmp Tests

ASTM C 143. Take concrete sanples during concrete placenment. The maxi num
slunp may be increased as specified with the addition of an approved high
range wat er reduci ng (HRWR)® adm xture provided that the water-cement ratio
is not exceeded. Performtests at comrencenment of concrete placenent, when
test cylinders are nade, and for each batch (m nimn) or every 10 cubic
yards (maxi num) of concrete.

9.3.2 Tenperature Tests

a. Test the concrete delivered and the concrete in the forns.
Performtests in hot or cold weather conditions bel ow 50 degrees F
and above 80 degrees F for each batch (mnimum or every 10 cubic
yards (maxi nun) of concrete, until the specified tenperature is
obt ai ned, and whenever test cylinders and slunmp tests are made.

b. Determine tenperature of each conposite sanple in accordance with
ASTM C 1064. Wen the average of the highest and | owest
tenperature during the period frommdnight to mdnight is
expected to drop bel ow 40 degrees F for nore than 3 successive
days, concrete shall be delivered to neet the foll owi ng m ni mum
tenmperature at the time of placenent:

(1) 55 degrees F for sections less than 12 inches in the |east
di mensi on

(2) 50 degrees F for sections 12 to 36 inches in the |east
di mensi on

(3) 45 degrees F for sections 36 to 72 inches in the |east
di mensi on

(4) 40 degrees F for sections greater than 72 inches in the |east
di mensi on

c. The mininmumrequirenents nmay be term nated when tenperatures above
50 degrees F occur during nore than half of any 24 hour duration
The tenperature of concrete at time of placenent shall not exceed
90 degrees F.

9.3.3 Conpressive Strength Tests
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ACl 214 tests for strength - conduct strength tests of concrete during
construction in accordance with the foll owi ng procedures:

a. Mld and cure six 6 by 12 inch cylinders from each sanple taken in
accordance with ASTM C 31/C 31M Prevent evaporation an d |oss of
wat er fromthe specimen.

b. Test cylinders in accordance with ASTM C 39. Test one cylinder at
3 days, two cylinders at 7 days, two cylinders at 28 days, and
hol d one cylinder in reserve. The conpressive strength test
results for acceptance shall be the average of the conpressive
strengths fromthe two specinens tested at 28 days. |If one
specinmen in a test shows evidence of inproper sanpling, nolding or
testing, discard the specinmen and consider the strength of the
remai ning cylinder to be the test result. |If both specimens in a
test show any defects, the Contracting Officer may allow the
entire test to be discarded.

c. |If the average of any three consecutive strength test results is
| ess than the specified strength (f'c) or the m ni numtest
strength (fcr) for durability, whichever is higher, by nore the
500 psi, take a mininumof three core sanples in accordance wth
ASTM C 42, fromthe in-place work represented by the | ow test
results. Locations represented by erratic core strengths shall be
retested. Renobve concrete not neeting strength criteria and
provi de new acceptabl e concrete. Repair core holes w th nonshrink
grout. Match color and finish of adjacent concrete.

d. Strength test reports shall include location in the work where the
batch represented by a test was deposited, batch ticket nunber,
time batched and sanpled, slunp, air content (where specified),

m xture and anbi ent tenmperature, unit weight, and water added on
the job. Reports of strength tests shall include detailed
i nformati on of storage and curing of specinens prior to testing.

e. Final reports shall be provided within 7 days of test conpletion
3.9.4 Non- Destructive Tests

Non- destructive tests - use of the rebound hamrer in accordance with

ASTM C 805, ASTM C 597, or other non-destructive processes may be pernitted
by the Contracting Officer in evaluating the uniformty and relative
concrete strength in place, or for selecting areas to be cored.

Eval uate and validate test results conducted on properly calibrated
equi prent in accordance with standard ASTM procedures indicated

3.9.4.1 Core Tests

Obtain and test cores in accordance with ASTM C 42. If concrete in the
structure is dry under service conditions, air dry cores (tenperature 60 to
80 degrees F, relative humidity less than 60 percent) for 7 days before
testing and test dry. |If concrete in the structure will be nore than
superficially wet under service conditions, test the cores, after noisture
conditioning, in accordance with ASTM C 42.

Take at least three representative cores fromeach menber or area of

concrete in place that is considered potentially deficient. |Inpair the
strength of the structure as little as possible. |[If, before testing, cores
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show evi dence of havi ng been damaged subsequent to or during renmoval from
the structure, take replacenent cores.

Fill core holes with | ow slunp concrete or nmortar of a strength equal to or
greater than the original concrete.

The Contracting Office will evaluate and validate core tests in accordance
with the specified procedures. Before testing in conpression, test each
core to determi ne pulse velocity through concrete in accordance with ASTM C
597. Correlate pulse velocity of concrete cores with pul se velocity of

i n-pl ace concrete.

3.9.5 Acceptance of Concrete Strength
3.9.5.1 St andard Mol ded and Cured Strength Specinens

VWen the averages of all sets of three consecutive conpressive strength
test results equal or exceed the design conmpressive strength (f'c) or the
required field test strength (fcr) whichever is higher, and no individua
strength test falls below the specified conpressive strength (f'c) or the
required field durability strength (fcr) by nore than 500 psi, whichever is
hi gher. These criteria also apply when accelerated strength testing is
speci fied unl ess another basis for acceptance is specified.

3.9.5.2 Non- Destructive Tests
Non- destructive tests may be used when permitted to evaluate concrete

where standard nol ded and cured cylinders have yielded results not mneeting
the criteria.

3.9.5.3 Core Tests
VWhen the average conpressive strengths of the representative cores are
equal to at |east 85 percent of the design strength (f'c) or the required
average test strength (fcr), whichever is higher, and if no single core is
| ess than 75 percent of t he specified strength (f'c) or the required
average field test strength (fcr), whichever is higher, strength of
concrete is satisfactory.

3.9.6 | nspection

ACl 311.1R  Inspect concrete placed under water with qualified
engi neer/ di vers.

-- End of Section --
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SECTI ON 03410

PLANT- PRECAST STRUCTURAL CONCRETE

PART 1  GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

ACI | NTERNATI ONAL (ACl)

ACl 304R (1989) Measuring, Mxing, Transporting,
and Pl aci ng Concrete

ACl 305R (1991) Hot Weat her Concreting

ACl 309R (1996) Consolidation of Concrete

ACl 318/318M (1995) Buil di ng Code Requirenents for

Structural Concrete

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

ASTM A 27/ A 27M (1995) Steel Castings, Carbon, for GCeneral
Appl i cation

ASTM A 47 (1990) Ferritic Malleable Iron Castings

ASTM A 123/ A 123M (1997a) Zinc (Hot-Di p Gal vani zed) Coatings

on Iron and Steel Products

ASTM A 153/ A 153M (1998) Zinc-Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM C 94 (1997) Ready-M xed Concrete
AMERI CAN VELDI NG SOCI ETY ( AWB)

AWS D1. 4 (1998) Structural Wl ding Code -
Rei nforci ng St eel

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE (PCl)

PCI M\L-116 (1985) Quality Control for Plants and
Producti on of Precast Prestressed Concrete
Pr oduct s

PCI MNL-120 (1992) Design Handbook - Precast and

Prestressed Concrete

1.2 PRECAST MEMBERS
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The work includes the provision of precast non-prestressed concrete herein
referred to as precast nembers. Precast nenbers shall be the product of a
manuf acturer specializing in the production of precast concrete menbers. In
the ACI publications, the advisory provisions shall be considered to be
mandat ory, as though the word "shall" has been substituted for "shoul d"
wherever it appears; reference to the "Building Oficial," the "Structural
Engi neer" and the "Architect/Engi neer" shall be interpreted to nean the
Contracting O ficer.

1.3 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
foll owi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:

SD- 01 Data

Precast concrete menber design cal cul ations; FIO
Concrete M x design; FIO
Anchorage and lifting inserts and devices; FIO

Submit design cal cul ations, mxture design, and product data for anchorage
and lifting inserts and devices.

SD- 04 Dr awi ngs
Drawi ngs of precast nenbers; FIO
Reproduction of contract drawi ngs are not acceptable.
SD- 09 Reports
Contractor-furnished m x design; GA.
Submit copies of test reports showi ng that the m x has been successfully
tested to produce concrete with the properties specified and will be
suitable for the job conditions. Cbtain approval before concrete placenent.
SD-13 Certificates
Fabrication; FIO

Submit quality control procedures established in accordance with PCl ML-116
by the precast nmanufacturer.

SD- 18 Records
Concrete batch ticket information; FIO
1.4 QUALI TY CONTRCL
1.4.1 Precast Concrete Menber Design
ACl 318/318M and the PCl M\L-120. Design precast nembers (including

connections) for the design |oad conditions and spans indicated, and for
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addi ti onal | oads inposed by openings and supports of the work of other
trades. Design precast nenbers for handling wi thout cracking in accordance
with the PCI ML-120

1.4.2 PCl Quality Certifications

PCI MNL-116. At the precast manufacturer's option, in lieu of core
sanpl es, ACI 318/318M full scale |load tests nay be perforned. Performon
random y sel ected nenbers, as directed by the Contracting Oficer

1.4.2.1 Product Quality Contro

PCI MNL-116 for PCl enrolled plants. Where panels are nanufactured by
specialists in plants not currently enrolled in the PCl "Quality Contro
Program " provide a product quality control systemin accordance with PCl
MNL- 116 and perform concrete and aggregate quality control testing using an
approved, independent comercial testing |aboratory. Submit test results
to the Contracting Oficer.

or
1.4.2.2 Product Quality Contro

Plants shall be certified by the PCl Plant Certification Program for
Cat egory Cl work.

1.5 DELI VERY AND STORAGE

Lift and support precast nmenbers at the lifting and supporting points

i ndi cated on the shop drawi ngs. Store precast nenbers off the ground.
Separate stacked precast nenbers by battens across the full w dth of each
bearing point. Protect fromweather, marring, danage, and overl oad.

1.6 FACTORY | NSPECTI ON

At the option of the Contracting O ficer, precast units may be inspected by
the Contracting Officer prior to being transported to the job site. The

Contractor shall give notice 14 days prior to the time the units will be
avail abl e for plant inspection. Neither the exercise nor waiver of
i nspection at the plant will affect the Government's right to enforce

contractual provisions after units are transported or erected.
1.7 QUALI TY ASSURANCE
1.7.1 Drawi ng I nformation
Submit drawi ngs indicating conplete information for the fabrication
handl i ng, and erection of the precast menber. Draw ngs shall not be
reproductions of contract drawi ngs. Design calculations and draw ngs of
precast nmenbers (including connections) shall be prepared and seal ed by a
regi stered professional engineer, and submtted for approval prior to
fabrication. The drawi ngs shall indicate, as a mnimum the follow ng
i nformati on:
a. Mrking of nenbers for erection
b. Connections for work of other trades

c. Connections between nenbers, and connections between nenbers and
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1

ot her construction
d. Reinforcing details
e. Material properties of steel and concrete used
f. Lifting and erection inserts
g. Dinmensions and surface finishes of each menber
h. FErection sequence and handling requirenents

i. Al loads used in design (such as live, dead, handling, and
erection)

7.2 Desi gn Cal cul ati ons

Submit calculations reflecting design conformng to requirenents of
paragraph entitled "Precast Concrete Menber Design." Design calculations
and drawi ngs of precast menbers (including connections) shall be prepared
and seal ed by a registered professional engineer, and subnitted for
approval prior to fabrication.

. 7.3 Concrete M x Design

Thirty days mnimumprior to concrete placenent, submt a mx design for
each strength and type of concrete. |Include a conplete list of nmaterials
i ncludi ng type; brand; source and amount of cenent, pozzol an, and

admi xtures; and applicable reference specifications.

. 7.4 Certificates: Record Requirenent

ASTM C 94. Submit mandatory batch ticket information for each | oad of
ready-m xed concrete.

PART 2 PRODUCTS

2.

1 CONTRACTOR- FURNI SHED M X DESI GN

Contractor-furnished m x design shall be in accordance with Section 03311
MARI NE CONCRETE.

.2 VATERI ALS

Materials for precast structural concrete shall be as specified in Section
03311 MARI NE CONCRETE.

. 2.1 Rei nf or cenent

Rei nf orcenment shal |l be fusion bonded epoxy reinforcenent as specified in
Section 03202 FUSI ON BONDED EPOXY REI NFORCEMENT.

.2.2 Met al Accessori es

Provi de ASTM A 123/ A 123M or ASTM A 153/ A 153M gal vani zed.

.2.2.1 I nserts

ASTM A 47, Grade 32510 or 35018, or ASTM A 27/ A 27M G ade U 60- 30.
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2.

3 FABRI CATI ON

PCI M\L-116 unl ess specified otherw se.

.3.1 For ns

Brace fornms to prevent deformation. Forns shall produce a snooth, dense
surface. Chanfer exposed edges of colums and beans 3/4 inch, unless
ot herwi se indicated. Provide threaded or snap-off type formties.

.3.2 Rei nf or cenent Pl acenent

ACl 318/ 318M for placenment and splicing. Reinforcenment may be preassenbl ed
bef ore placement in forns. Provide exposed connecting bars, or other
approved connection nethods, between precast and cast-in-place
construction. Renbve any excess nortar that adheres to the exposed
connecti ons.

.3.3 Concrete

.3.3.1 Concrete M xing

ASTM C 94. M xing operations shall produce batch-to-batch uniformty of
strength, consistency, and appearance.

.3.3.2 Concrete Pl acing

ACl 304R, ACI 305R for hot weather concreting, and ACI 309R, unless
ot herwi se specified.

.3.3.3 Concrete Curing

Conmence curing imrediately following the initial set and conpl etion of
surface finishing. Provide curing procedures to keep the tenperature of
the concrete between 50 and 190 degrees F. Wen accelerated curing is

used, apply heat at controlled rate and uniformy along the casting beds.
Moni tor tenperatures at various points in a product line in different casts.

.3.4 Sur face Fini sh

Precast nmenbers containing hairline cracks which are visible and are |ess
than 0.02 inch in width, may be accepted, except that cracks |arger than
0.005 inch in width for surfaces exposed to the weat her shall be repaired.
Precast nenbers which contain cracks greater than 0.02 inches in width
shal | be approved by the Contracting Oficer, prior to being repaired. Any
precast nmenber that is structurally inpaired or contains honeyconmbed
section deep enough to expose reinforcing shall be rejected.

.3.4.1 Unf or med Surfaces

Provide a floated finish.

.3.4.2 For med Surf aces

PCl MNL-116 (Appendix A - Commentary), Chapter 3, for grades of surface
fini shes.

a. Unexposed Surfaces: Provide a comercial grade surface finish.
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b. Exposed Surfaces: Provide a one-inch deep, V-groove surface
finish. The combined area of acceptable defective areas shall not
exceed 0.2 percent of the exposed to view surface area, and the
pat ches shall be indistinguishable fromthe surroundi ng surfaces
when dry.

PART 3 EXECUTI ON
3.1 SURFACE REPAI R

Prior to erection, and again after installation, precast nenbers shall be
checked for damage, such as cracking, spalling, and honeyconbing. As
directed by the Contracting O ficer, precast nenbers that do not neet the
surface finish requirenents specified in Part 2 in paragraph entitled
"Surface Finish" shall be repaired, or renpved and replaced with new
precast nenbers.

3.2 ERECTI ON

Precast nmenbers shall be erected after the concrete has attained the
speci fied conpressive strength, unless otherw se approved by the precast
manuf acturer. FErect in accordance with the approved shop draw ngs. PCl
MNL-116 and PCl MNL-120 (Chapter 8), for tolerances. Brace precast
nmenbers, unl ess design cal culations subnmtted with the shop draw ngs

i ndicate bracing is not required. Follow the manufacturer's
recomendati ons for maxi mum construction | oads. Place precast menbers

| evel , plunb, square, and true within tolerances. Align nenmber ends.

3.3  ANCHORAGE
Provi de anchorage for fastening work in place. Conceal fasteners where
practicable. Mke threaded connections up tight and nick threads to
prevent | oosening.

3.4 VELDI NG
AWS D1.4 for welding connections and reinforcing splices. Protect the
concrete and other reinforcing fromheat during welding. Wld continuously

along the entire area of contact. Gind snmooth visible welds in the
finished installation.

-- End of Section --
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SECTI ON 05500

M SCELLANEQUS METAL

PART 1 GENERAL

1.

1 REFERENCES

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

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

ASTM A 36/ A 36M (1997ael ) Carbon Structural Steel

ASTM A 53 (1999) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seanl ess

ASTM A 123 (1989a) Zinc (Hot-Di pped Gl vani zed)
Coatings on Iron and Steel Products

ASTM A 153/ A 153M (1998) Zinc-Coating (Hot-Dip) on Iron and
St eel Har dwar e

ASTM A 325 (1997) Structural Bolts, Steel, Heat
Treated, 120/105 ksi M nimum Tensile
Strength

ASTM A 563 (1997) Carbon and Alloy Steel Nuts

ASTM A 615/ A 615M (1996a) Deforned and Plain Billet-Steel
Bars for Concrete Reinforcenent

ASTM A 780 (1993a) Repair of Damaged and Uncoated
Areas of Hot-Di pped Gal vani zed Coati ngs

ASTM A 924/ A 924M (1999) Ceneral Requirements for Steel
Sheet, Metallic-Coated by the Hot-Dip
Process

ASTM F 436 (1993) Hardened Steel Washers

ASTM F 593 (1998) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASTM F 594 (1991) Stainless Steel Nuts

ASTM F 844 (1998) Washers, Steel, Plain (Flat)

Unhar dened for General Use
AMERI CAN VWELDI NG SOCI ETY ( AWB)

AWS D1.1 (1998) Structural Welding Code - Steel
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AVWS D14. 1 (1997) welding Industrial and M1l Cranes
and Ot her Material Handling Equi pnent

1.2 SUBM TTALS
CGovernment approval is required for submttals with a "GA" designation;
submittals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PRCCEDURES:
SD- 01 Data
Tie-rod system FIO
Submit manufacturer's catalog data for tie-rod system
SD- 04 Dr awi ngs
Boat hoist; FIO
Tie-rod system FIO
Submit tenplates, erection and installation draw ngs indicating thickness,
type, grade, class of netal, and di nensions. Show construction details,
rei nforcement, anchorage, and installation with relation to the building
construction.
SD-13 Certificates
Steel; FIO
Bolts, nuts, and washers; FIO
Wl di ng el ectrodes and rods; FIO
Nonshrink grout; FIO
Gal vani zi ng; FI O

Submit certificates of conpliances for above materials incorporated in
proj ect.

1.3 QUALI FI CATI ON OF WELDERS

Qualify welders in accordance with AWS D1.1 using procedures, naterials,
and equi pnent of the type required for the work.

1.4 DEL| VERY, STORAGE AND HANDLI NG
Protect from corrosion, deformation, and other types of damage. Store
items in an enclosed area free fromcontact with soil and weather. All
damaged itenms shall be replaced by the Contractor.

PART 2 PRODUCTS

2.1 MATERI ALS

2.1.1 Structural Carbon Steel
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ASTM A 36/ A 36M for wal er system boat hoist, and other niscellaneous itens
as indicated, hot dip gal vanized.

2.1.2 Gal vani zed Steel Pipe
ASTM A 53, Type E or S, Grade B, Schedul e 120, gal vani zed, where indicated.

2.2 BOLTS, NUTS, AND WASHERS

2.2.1 Bol ts
ASTM A 325, Type 1 or 2, hot dip gal vani zed.

2.2.2 Nut s
ASTM A 563, heavy hex style, Grade C3, hot dip gal vani zed.

2.2.3 \ashers
ASTM F 436, plain carbon steel, hot dip gal vani zed.

2.3 STAI NLESS STEEL BOLTS, NUTS AND WASHERS
For boat hoist provide stainless steel bolts, nuts and washers conform ng
to ASTM F 593 for bolts and ASTM F 594 for nuts, Goup 2 (316 all oy)
stainl ess steel; fabricate washers of Type 316 all oy stainless stee
conforming in general to ASTM F 844. Provide stainless steel bolts, nuts
and washers where indicated.

2.4 TIE-ROD SYSTEM

2.4.1 Tie Rod Stee
Steel conforming to ASTM A 615/ A 615M Grade 75, threaded.

2.4.2 Anchorage and Coupl ers
Coupl ers and anchorages shall be capabl e of developing full |oad of the
ultimate tensile strength of the tie rod steel. Hexagonal hexnut shall be
used as anchorage devise. Anchor nut shall fit into the countersunk hole
in the bearing plate.

2.4.3 Corrosion Protection
Heat shrink sleeves over coal tar epoxy polyamnmide. At Contractor's option
provi de tape wrap over coat tar epoxy polyam de as specified in Section
09967 COATI NG OF STEEL WATERFRONT STRUCTURES

2.5 GALVANI ZI NG
Hot - di p gal vani ze itens specified to be zinc-coated after fabrication where
practicable. Galvanizing: ASTM A 123, ASTM A 153/ A 153M and ASTM A 924/ A
924M R0, as applicable.

2.5.1 Repair of Zinc-Coated Surfaces
Repai r damaged surfaces with gal vani zi ng repair method and pai nt conformn ng

to ASTM A 780, or by the application of stick or thick paste nmateria
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specifically designed for repair of galvanizing. Cean areas to be
repaired and renove the slag fromthe welds. Heat surfaces to which stick
or paste material is applied, with a torch to a tenperature sufficient to
melt the metallics in stick or paste; spread nmolten material uniformy over
surfaces to be coated and wi pe the excess material off.

PART 3 EXECUTI ON
3.1 TI E ROD SYSTEM

Provide tie-rod systens as indicated w thout damagi ng the corrosion
protection system Install tie rod systens |evel with bearing plates at
each end, placed nornal to tie rod axis. At Contractor's option

t urnbuckl es may be provided. Tighten tie rods until slack is renoved; do
not overtighten tie rods. Place couplers as indicated. Field coat all cut
edges and touch up abraded corrosion protection surfaces.

3.2 BOAT HO ST
3.2.1 Verification of Measurenments

Verify all neasurements before fabrication of boat hoist. Wlding shal
be in accordance with AW D1.1. Exposed fastenings shall be conpatible
materials, shall match in color and finish and shall harnonize with the
material to which fastenings are applied. Include materials and parts
necessary to conplete each item even though such work is not definitively
shown or specified. Provide stainless steel bolts, anchors, and ot her
items where indicated.

3.2.2 Wor kmanshi p

Boat hoi st shall be fabricated in accordance with approved draw ngs, cuts,
details and sanples. Drilling and punching shall produce clean true lines
and surfaces. Welding shall be continuous along the entire area of

contact. Exposed welds shall be ground snoboth being cautious not to reduce
the effective throat of the weld. Exposed surfaces of work in place shal
have a snmooth finish. Were tight fits are required, joints shall be
mlled to a close fit. Wrk shall be accurately set to established Iines
and el evations and securely fastened in place. Stainless steel used in
fabrication shall be new and free from ki nks and sharp bends. The

strai ghtening of material shall be done by nethods that will not change the
material properties or cause fabrication scars. Corners shall be square
and true.

3.2.3 Vel di ng
Vel di ng of structural steel work shall be in accordance with AW D1.1 and
AWS D14.1. Al welding shall be perforned by qualified wel ders.
Qualification of welders and duration of qualification period shall be in
accordance with AWS D1.1 and AWS D14. 1.

3.2. 4 Erection

Provide full bearing under base plates using nonshrink grout. Place
nonshrink grout in accordance with the nanufacturer's instructions.
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3.2.5 Anti sei ze Conpound

Coat bolt threads prior to applying washers and nuts.

projection beyond nut after tightening.

-- End of Section --
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SECTI ON 09967

COATI NG OF STEEL WATERFRONT STRUCTURES

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.

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

ASTM D 1186 (1993) Nondestructive Measurement of Dry
Fi | m Thi ckness of Nonmagnetic Coati ngs
Applied to a Ferrous Base

ASTM E 376 (1996) Measuring Coating Thi ckness by
Magneti c-Field or Eddy-Current
(El ectromagnetic) Test Methods
AMERI CAN WATER WORKS ASSCCI ATl ON ( AWMA)

AWM C214 (1995) Tape Coating Systems for the
Exterior of Steel Water Pipelines

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)

SSPC PS 11.01 (1991) Bl ack (or Dark Red) Coal Tar
Epoxy- Pol yani de Pai nting System

SSPC PS 13.01 (1991) Epoxy-Pol yani de Pai nting System

SSPC SP 1 (1982) Sol vent d eaning

SSPC SP 10 (1994) Near-White Blast C eaning

SSPC Pai nt 16 (1991) Coal Tar Epoxy-Pol yam de Bl ack (or

Dar k Red) Paint

SSPC Pai nt 22 (1991) Epoxy- Pol yam de Paints (Priner,
I nternmedi ate, and Topcoat)

1.2  SUBM TTALS
Government approval is required for all submttals with a "GA" designation;
subm ttals having an "FI O' designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:
SD-13 Certificates
Epoxy- pol yani de; FIO

Coal tar epoxy-polyanide; FIO
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Tape wap protection system FIO
Certificates of conpliance shall be submitted for the above itens.

1.3 ENVI RONMENTAL CONDI Tl ONS
Start work only when anbient and curing tenperatures are within l[imts of
coating manufacturer's recomendati ons and at | east 5 degrees F above dew
poi nt tenperature.

1.4  SAFETY AND HEALTH PRECAUTI ONS
Materials listed in this section contain coal tar pitch volatiles, which
are toxic. Follow safety procedures as recomrended by manufacturer. Work
inawll ventilated area. Provide, and require workers to use, inpervious
cl ot hi ng, gloves, face shields (8 inch mninum, and other appropriate
protective clothing necessary to prevent eye and skin contact with coating
materials. Keep coatings away from heat, sparks and fl ane.

PART 2 PRODUCTS

2.1 COATI NG SYSTEMS

2.1.1 Coati ng

Provi de catal yst components for coatings specific for resin conponents.
Use thinners which are conmpatible with the coating.

2.1.1.1 Epoxy- Pol yamni de

a. System SSPC PS 13.01

b. Paints: SSPC Paint 22, Priner, Intermediate and Top Coats
2.1.1.2 Coal Tar Epoxy- Pol yan de

a. System SSPC PS 11.01

b. Paints: SSPC Paint 16 Bl ack
2.2 TAPE WRAP PROTECTI ON SYSTEM

AWM C214. Al buried tie rods and other netal accessories shall be
tape wapped after application of coal tar epoxy pol yam de system

PART 3 EXECUTI ON
3.1 CLEANI NG AND PREPARATI ON OF SURFACES
3.1.1 Sol vent d eani ng

SSPC SP 1. Renove visible oil, grease, and drawi ng and cutting compounds
by sol vent cl eani ng.

3.1.2 Bl ast O eani ng

SSPC SP 10. After solvent cleaning, conmplete surface preparation by
near-white blast cleaning. Renove residual dust from bl asted surface by
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3.

3.

blowing with dry, oil-free air, vacuum ng, or sweeping. Provide surface
profile of at least 1-1/2-m | thickness.

.2 PROPORTI ONI NG AND M XI NG OF COATI NG SYSTEM

2.1 Proportioni ng of Epoxy-Pol yam de System

Epoxy- pol yam de coatings consist of a two-conponent systemthat includes a
pi gment ed pol yam de resin, Conponent A and an epoxy resin, Conmponent B

M x both components in a ratio of 1 to 1 by volume. Do not thin coatings
when doing so will result in total volatile organic compounds exceedi ng
limts enacted by local air pollution control district. Wen thinning is
al l owed and is necessary, such as during cold tenperature application or to
i mprove application characteristics, add up to one pint of ethylene glyco
nmonoet hyl (EGW) ether for each gallon of the coating.

. 2.2 Proportioning of Coal Tar Epoxy-Pol yanm de System

Coal tar epoxy-pol yanide consists of a two-component system Conponent A
contains a refined coal tar pitch, polyam de resin, and a pol yam ne
promoter to accelerate curing rate. Conponent B is an epoxy resin. MX
both conponents in a ratio of 4 parts of Conmponent A to 1 part of Conponent
B by volume. Do not thin coatings when doing so will result in tota

vol atil e organi ¢ conpounds exceeding limts enacted by |ocal air pollution
control districts. Wen thinning is allowed and is necessary for proper
application, use xylene or the coating manufacturer's recomended thi nner
to a maxi numof 1/2 gallon to a 5-gallon batch

. 2.3 M xi ng of Epoxy-Pol yam de System

M x conponents of coating by power stirring until a snmooth, uniform

consistency results. Stir coating periodically during its induction

period. Follow Table 1 for induction tinme and pot life of m xed batches.
TABLE 1

JOB SITE AMBI ENT TEMPERATURE AND | NDUCTI ON TI ME FOR EPOXY- POLYAM DE SYSTEM

Anbi ent Tenperat ure I nduction Time
Degrees F (in hours)
40 to 50 2 at 70 degrees F
50 to 60 2
60 to 70 1to 1-1/2
70 and above 1/2 to 1

. 2.4 M xi ng of Coal Tar Epoxy-Pol yam de System

Power stir conponents to a snooth, uniformconsistency. Stir coating
periodi cally during induction period. Follow coating manufacturer's
requirenents for induction time and pot |ife of mxed batches.

3 COATI NG APPLI CATI ON

3.1 Cener a
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Apply primer coating to dry surfaces not nore than 4 hours after near-white
bl ast cleaning. Apply coats of each systemso that finished surfaces are
free fromruns, sags, brush marks and variations in color.

3.3.1.1 Application Method for Epoxy-Pol yam de System

Apply epoxy-pol yani de systemto all ferrous surfaces, including stainless
steel, exposed to atnosphere, except steel sheet piles. Allow previous
coat to dry to tack-free condition but not nore than 72 hours before
appl ying next coat. |If nore than 72 hours el apses between coats, clean
surface, apply a 2 mil wet filmthickness of previous coat, allowto cure
to a tacky film and apply a full thickness of next coat.

3.3.1.2 Application Method for Coal Tar Epoxy-Pol yam de System
Apply coal tar epoxy-polyam de systemto all steel sheet pile surfaces, tie
rods, enbedded structural steel shapes in concrete, and all buried ferrous
items. Unless otherw se specified by manufacturer's recommendati ons, do
not allow drying tine between coats to exceed 72 hours. Under conditions
of direct sunlight or elevated ambi ent tenperatures of 90 degrees F or
greater, limt intercoat drying period to a maxi mum of 24 hours.

3.3.2 Repair of Defects
Repair detected coating holidays, thin areas, and exposed areas danmaged
prior to or during installation by surface treatnent and application of
addi ti onal coating or by manufacturer's recomrendations. Allow a period of
at least 72 hours to pass following final coat before placing in i mersion
servi ce.

3.3.3 Thr ee- Coat Epoxy- Pol yan de System
Apply each coat at a dry filmthickness of between 3 nils and 4 mils.

3.3.4 Two- Coat Coal Tar Epoxy- Pol yam de System
Apply each coat at a dry filmthickness of not less than 8 mls.

3.3.5 Dry Film Thi ckness

Provide total systemmnimumdry filmthickness of 16 mls. Measure using
a magnetic gage.

3.4  SURFACES TO BE COATED

3.4.1 Steel Waterfront Construction
Unl ess ot herwi se stated, coat steel work.

3.5 TAPE WRAP TI E RODS AND METAL ACCESSORI ES
Conpletely tape wap tie rods and netal accessories in accordance with
AWM C214. The tape wapped systemshall include a priner and three |ayers
of tapes; 20 mils for inner layer, and two outer |ayers each of 30 mls,
total tape w apped systemof 80 mls.

3.6 FI ELD TESTS

Conduct testing in presence of Contracting Oficer.
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3.6.1 Hol i day Testing

Prior to installation, test for holidays in total coating system Use a

| owvol tage holiday detector of |ess than 90 volts in accordance with
manufacturer's instructions. After repair of holidays by surface treatnent
and application of additional coating or by manufacturer's recomendati on
retest with a | owvoltage holiday detector

3.6.2 Dry Film Thi ckness
After repair of holidays, neasure dry filmthickness using a magnetic dry
filmthi ckness gage in accordance with ASTM D 1186 and ASTM E 376.
Re-nmeasure after an additional coat is applied, and add it to neet m ni nmum
t hi ckness requirenents.

-- End of Section --
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