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SECTI ON 01090

SQURCES FOR REFERENCE PUBLI CATI ONS

PART 1 GENERAL
1.1 REFERENCES

Various publications are referenced in other sections of the specifications
to establish requirements for the work. These references are identified in
each section by docunent nunber, date and title. The docurment nunber used
inthe citation is the nunber assigned by the standards producing

organi zation, (e.g. ASTM B 564 Nickel Alloy Forgings). However, when the
st andards produci ng organi zati on has not assigned a nunber to a docunent,
an identifying nunber has been assigned for reference purposes.

1.2 ORDERI NG | NFORVATI ON

The addresses of the standards publishing organi zati ons whose docunents are
referenced in other sections of these specifications are |isted bel ow, and
if the source of the publications is different fromthe address of the
sponsoring organi zation, that infornmation is also provided. Docunents
listed in the specifications with nunbers which were not assigned by the

st andards produci ng organi zati on should be ordered fromthe source by title
rather than by number. The designations "AOK' and "LOK" are for

adm ni strative purposes and should not be used when ordering publications.

ACl | NTERNATI ONAL (ACl)

P. 0. Box 9094

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

Fax: 248-848-3701

Internet: www. aci-int.org

ACK 5/01

LOK 2/01

ANMERI CAN ASSOCI ATI ON OF STATE H 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.transportation.org
ACK 5/01
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LOK 2/01

AMERI CAN NATI ONAL STANDARDS | NSTI

1819 L Street,
Washi ngton, DC 20036
Ph: 202-293- 8020

Fax: 202-293-9287
Internet: www. ansi.org/
Not e: Docunents begi nni

ordered from

Acoust i cal

TUTE (ANSI)

NW 6th Fl oor

ng with the letter

Soci ety of Anerica

n Su

St andards and Publications Fulfillnent Center

P. O Box 1020
Sewi ckl ey,

PA 15143-9998

asapubs@bdi ntl.com

Ph: 412-741-1979

Fax: 412-741-0609

Internet: http://asa.aip.org
CGeneral e-mail: asa@ip.org
Publications 3 e-mail:

ACK 5/01

LOK 6/00

AMERI CAN SOCI ETY FOR TESTI NG AND

100 Barr Harbor Drive
West Conshohocken,
Ph: 610- 832- 9585
Fax: 610-832-9555
Internet: www.. astmorg
ACK 5/01

LK 3/01

AVERI CAN VELDI NG SOCI ETY ( AVS)

550 N. W LeJeune Road
Mam, FL 33126

Ph: 800- 443-9353 -
Fax: 305-443-7559
Internet: ww. amwel d. org
ACK 5/01

LOK 3/01

305

ASME | NTERNATI ONAL ( ASME)

Three Park Avenue

New York, NY 10016-5990
Ph: 212-591-7722

Fax: 212-591-7674
Internet: www. asne.org
ACK 5/01

LOK 6/ 00

SECTI ON 01090
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CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)

933 N. Plum Grove Rd.
Schaunburg, IL 60173-4758
Ph: 847-517-1200

Fax: 847-517-1206
Internet: www. crsi.org
ACK 5/01

LOK 6/00

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

100 Bureau Drive

St op 3460

Gai t her shurg, MD 20899- 3460
Ph:  301-975-NI ST

I nternet: ww. nist.gov

Order Publications From
Superi nt endent of Docunents
U S. Governnment Printing Ofice
732 North Capitol Street, NW
Mai | st op: SDE

Washi ngton, DC 20401

Ph: 202-512-1530

Fax: 202-512-1262

Internet: www. gpo. gov

or

Nati onal Technical Information Services (NTIS)
5285 Port Royal Rd.
Springfield, VA 22161

Ph:  703-605- 6000

Fax: 703-605-6900

Internet: www. ntis.gov

ACK 5/ 01

LOK 6/ 00

NATI ONAL READY- M XED CONCRETE ASSCCI ATl ON ( NRMCA)

900 Spring St.

Silver Spring, MD 20910
Ph: 301-587- 1400

Fax: 301-585-4219
Internet: ww. nrncta. org
ACK 5/01

LOK 6/00

PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

209 West Jackson Bl vd.
Chicago, IL 60606-6938
Ph: 312-786- 0300

Fax: 312-786-0353
Internet: www. pci.org
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e-mail: info@ci.org
ACK 5/01
LOK 6/00

WATER QUALI TY ASSCCI ATI ON ( WQA)

4151 Naperville Rd.

Lisle, IL 60532

Ph: 630- 505- 0160

Fax: 630-505-9637
Internet: www. wga.org
e-mail: info@mil.wga.org
ACK 5/ 01

LOK 6/ 00

WEST COAST LUMBER | NSPECTI ON BUREAU (WCLI B)

P. 0. Box 23145

Portland, OR 97281

Ph: 503- 639- 0651

Fax: 503-684-8928
internet: www welib.org
e-mail: info@clib.org
ACK 5/01

LOK 6/00

WESTERN WOOD PRESERVERS | NSTI TUTE ( WAPI )

7017 N. E. Hi ghway 99 # 108
Vancover, WA 98665

Ph: 360- 693- 9958

Fax: 360-693-9967

Internet: www. wwpinstitute.org
e-mail: wwi @el eport.com

ACK 5/ 01

LOK 6/ 00

WESTERN WOOD PRODUCTS ASSCCI ATl ON ( WAPA)

Yeon Bl dg.

522 SW5th Ave.

Suite 500

Portl and, OR 97204-2122
Ph: 503-224- 3930

Fax: 503-224-3934
Internet: www. wwpa. org
e-mail: info@wpa.org
ACK 5/ 01

LOK 6/ 00

W NDOW AND DOOR MANUFACTURERS ASSOCI ATI ON ( V\DVR)
1400 East Touhy Ave., Suite 470
Des Plaines, IL 60018
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Ph: 847-299-5200 or 800-223-2301
Fax: 708-299-1286

Internet: ww. wdma. com

e-mai |l : adm n@wdna. com

ACK 5/01

LOK 6/ 00

WOOD MOULDI NG AND M LLWORK PRODUCERS ASSOCI ATI ON ( WWIVPA)
507 First Street
Wbodl and, CA 95695
Ph: 916- 661- 9591
Fax: 916-661-9586
Internet: waww. wmpa.com
ACK 5/01
LOK 6/ 00
PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 01320

PRQJECT SCHEDULE

PART 1 GENERAL

1.1 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmttals

Prelimnary Project Schedule; G
Initial Project Schedule; G
Peri odi ¢ Schedul e Updates; G

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

SD- 06 Test Reports

Narrative Report.
Schedul e Reports.

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

SD-07 Certificates
Qualifications; G

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

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 schedule reports.
This person shall have previously created and revi enwed computerized
schedul es. Qualifications of this individual shall be submtted to the
Contracting O ficer for reviewwth the Prelimnary Project Schedul e

subm ssi on

PART 2 PRODUCTS (Not Applicabl e)
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PART 3 EXECUTI ON

3.

1 GENERAL

Pursuant to the Contract C 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
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 nai ntai ning an accurate Project Schedule. The approved
Proj ect Schedul e shall be used to neasure the progress of the work, to aid
in evaluating tinme extensions, and to provide the basis of all progress
paynments.

.2 BASI S FOR PAYMENT

The schedul e shall be the basis for neasuring Contractor progress. Lack of
an approved schedul e or scheduling 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 below, shall result in the disapproval of the entire Project
Schedul e subnission and the inability of the Contracting Oficer to

eval uate Contractor progress for paynment 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 Officer may hold retainage up to the nmaxi num al |l owed by
contract, each paynent period, until revisions to the Project Schedul e have
been made.

.3 PRQIJECT 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

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

.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 D agram
Met hod (ADM) .

. 3.2 Level of Detail Required

Wth the exception of the prelimnary schedul e subnission, 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 |level of detail to be used in the Project

SECTI ON 01320 Page 4
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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

Tasks related to the procurenent of |long | ead materials or equi pnent shal
be included as separate activities in the project schedule. Long |ead
materi al s and equi pnent are those materials that have a procurenent 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 linmted 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 Work
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 W rk Code.
3.3.3 Schedul ed Proj ect 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

SECTI ON 01320 Page 5
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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 Early Project Conpletion

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
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 I nterim Conpl etion 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 Default Progress Data D sal |l owed

Actual Start and Finish dates shall not be autonatically 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
fromContractor Quality Control Reports. Failure of the Contractor to
docunent the Actual Start and Finish dates on the Daily Quality Control
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 evaluate
Contractor progress for paynent purposes.

.3.6 Qut - of - Sequence Progress

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

. 3.7 Ext ended Non-Work Peri ods
Desi gnati on of Holidays to account for non-work periods of over 5 days wll
not be allowed. Non-work periods of over 5 days shall be identified by

addition of activities that represent the delays. Mdifications to the
| ogi c of the project schedule shall be nade to Iink those activities that

SECTI ON 01320 Page 6
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may have been inpacted by the delays to the newly added delay activities.
3.3.8 Negati ve Lags

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

3.4 PRQJECT SCHEDULE SUBM SSI ONS

The Contractor shall provide the subm 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.

3.4.1 Prelimnary Project Schedul e Subm ssion

The Prelimnary Project Schedule, defining the Contractor's planned
operations for the first 90 cal endar days shall be submtted for approval
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.

3.4.2 Initial Project Schedul e Subm ssion

The Initial Project Schedule shall be submtted for approval within 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 Updat es

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 Officer or to assess Contractor's
progress. |If the Contractor fails or refuses to furnish the information
and project schedule data, which in the judgerment 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 estinate upon which progress paynment may be nmde.

3.5 SUBM SSI ON REQUI REMENTS

The following itens shall be submtted by the Contractor for the initia
subm ssion, 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 di sks 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 Medi um
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Required data shall be submtted on 3.5-inch disks, formatted to hold 1.44
MB of data, under the MsS-Wndows operating system

.5.1.2 D 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 nunber, project nane, project |ocation, data date, name and
t el ephone nunber or person responsi ble for the schedule, and the operating
system and version used to format the disk.

.5.1.3 Fil e Nanme

Each file submtted shall have a nane 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.

.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 paynment 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,
and an expl anation of corrective actions taken

.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.

.5.4 Schedul e Reports

The format for each activity for the schedule reports |isted bel ow shall
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.

.5.4.1 Activity Report

Alist of all activities sorted according to activity nunber 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.

.5.4.2 Logi ¢ Report

A list of Preceding and Succeeding activities for every activity in

SECTI ON 01320 Page 8
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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.

.5.4.3 Total Fl oat Report

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

.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 Payment. Activities
shal |l be grouped by bid itemand sorted by activity nunbers. 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),
Earnings to Date.

.5.5 Net wor k Di agram

The network diagram shall be required on the initial schedul e subm ssion
and on nonthly schedul e updat e subni ssions. The network di agram shal

depict and display the order and interdependence of activities and the
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 O ficer will use, but is not I[imted to, the
followi ng conditions to review conpliance with this paragraph:

.5.5.1 Cont i nuous FI ow

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

.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.

.5.5.3 Critical Path
The critical path shall be clearly shown.
.5.5.4 Bandi ng

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

.5.5.5 S- Curves

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

.6 PERI ODI C PROGRESS MEETI NGS

Progress neetings to discuss paynent shall include a nonthly onsite neeting
or other regular intervals nutually 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 Oficer will approve activity progress, proposed revisions,
and adj ustnments as appropriate.

.6.1 Meeti ng Attendance

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

.6.2 Updat e Submi ssion Fol |l owi ng Progress Meeting

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

.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.

.6.3.2 Ti me Conpl etion

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

.6.3.3 Cost Conpl etion

The earnings for each activity started. Paynment 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 anount may be retained based on del ays of
activities.
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3.6.3.4 Logi ¢ Changes

Al'l logic 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 made 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,
Government Activities, deliveries or work stoppages which make re-pl anni ng
the work necessary, and 3) a schedule which does not represent the actua
prosecution and progress of the work.

3.7 REQUESTS FOR Tl 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 O ficer nmay deem necessary for a
determ nation as to whether or not the Contractor is entitled to an
extension of tinme 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 determnation as to the nunber 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 acti ons,
which result in the extension of the schedule, will not be a cause for a
time extension to the contract conpletion date

3.7.2 Submi ssi on Requi renents

The Contractor shall submt a justification for each request for a change
in the contract conpletion date of under 2 weeks based upon the nost recent
schedul e update at the tinme 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 ncl ude, 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.
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c. An analysis of the overall inpact 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.

. 7.3 Addi tional Subnission 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.

. 8 DI RECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlenent 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 submt the proposed revisions, the Contracting
Oficer may furnish the Contractor suggested revisions to the project

schedul e. 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 O ficer 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 agreenent in the

revisions is reached. |f the Contractor fails to submt alternative
revisions within 2 weeks of receipt of the Contracting Oficer's proposed
revisions, the Contractor will be deened to have concurred with the

Contracting Oficer's proposed revisions. The proposed revisions will then
be the basis for an equitable adjustnent for performance of the work.

.9 OMERSHI P OF FLOAT

Fl oat available in the schedule, at any tinme, 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

ER 1-1-11
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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.
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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.)
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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.

1 SUBM TTAL | DENTI FI CATI ON
Submittals required are identified by SD nunbers and titles as foll ows:
SD-01 Preconstruction Submttals
SD- 02 Shop Drawi ngs
SD- 03 Product Data
SD- 04 Sanpl es
SD- 05 Design Data
SD- 06 Test Reports
SD-07 Certificates
2 SUBM TTAL CLASSI FI CATI ON

Submittals are classified as foll ows:

2.1 Gover nment Approved

CGovernmental approval is required for extensions of design, critical

mat eri 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."

. 2.2 Information Only

Al submittals not requiring Governnment approval will be for information
only. They are not considered to be "shop drawi ngs" within the terns of
the Contract O ause referred to above.

.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 nay exist, as the Contractor under the CQC requirenents of this
contract is responsible for dinensions, the design of adequate connections

SECTI ON 01330 Page 2
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and details, and the satisfactory construction of all work. After

subm ttals have been approved by the Contracting Oficer, no resubnmtta
for the purpose of substituting materials or equiprment will be considered
unl ess acconpani 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 submttal in the formand nunber
of copies specified for the initial submttal. |[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" shal

be given pronptly to the Contracting Oficer

1.5 WTHHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obt ai ned.

PART 2 PRODUCTS (Not Applicabl e)
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 deened necessary to adequately describe the work covered in
the respective sections. Units of weights and neasures used on al
submittals shall be the same as those used in the contract drawi 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 itens shall be checked and approved by the Contractor's
Quality Control (CQC) representative and each item shall be stamnped,
signed, and dated by the CQC representative indicating action taken
Proposed devi ations fromthe contract requirenents shall be clearly
identified. Submittals shall include items 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 nanuals (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 pnrent 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
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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 submt 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 docunent and will be used to control submittals throughout the
life of the contract. The submittal register and the progress schedul es
shal | be coordinat ed.

.3 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordi nated and submitted
concurrently. Certifications to be submtted with the pertinent draw ngs
shal |l be so schedul ed. Adequate tine (a mninmumof 30 cal endar days
exclusive of mailing tinme) 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 incorrect, inconplete and/or |late submttals. An
addi ti onal 15 cal endar days shall be all owed and shown on the register for
revi ew and approval of submttals for food service equi pmrent and
refrigeration and HVAC control systens.

.4 TRANSM TTAL FORM (ENG FORM 4025)

The sanple transmittal form (ENG Form 4025) attached to this section shal
be used for submtting both Governnent approved and information only

subm ttals 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

.5 SUBM TTAL PROCEDURE
Submttals shall be nmade as foll ows:
.5.1 Pr ocedur es

Submittals to the Contracting Officer are required in the nunber of copies
identified in paragraphs 3.7 and 3.8 and shall be subnmitted to:

U S. Arny Corps of Engineer District, Honolulu
Fort Shafter Resident Ofice

Bl dg 230

Fort Shafter, Hawaii 96858-5440

.5.2 Devi at i ons
a. For submittals which include proposed deviations requested by the

Contractor, the columm "variation" of ENG Form 4025 shall be checked. The
Contractor shall set forth in witing the reason for any devi ati ons and
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annot ate such devi ations on the submttal. The Governnent reserves the
right to rescind inadvertent approval of submttals containing unnoted
devi ati ons.

b. In cases where "trade nanes or equal" are used in the plans and/or
Techni cal Specifications, any "equal" substitution by the Contractor is
considered a variance and will require the Governnent's approval. Approval
action by the Contracting O ficer will not relieve the Contractor of his
quality control responsibility and conpliance with the contract, except for
t hose specific portions of the submittal which clearly highlight the
departures fromthe contract, and which are brought to the attention of the
CGovernment. The Contractor shall be responsible for all corrective
actions, when submittals containing provisions of non-conpliance with the
contract are not specifically brought to the Governnent's attention. Any
associ ated cost or time |oss fromsuch corrective actions shall not be nade
subj ect to a clai magainst the Governnent.

c. Variations fromthe contract requirements nay require an appropriate
contract nodification prior to acceptance by the Governnment; however, such
pendi ng action shall not be a basis of claimfor tinme or additional cost
agai nst the Governnent, since the Contractor still has the option to comply
with the original contract requirenents. |If the variation is of a mnor
nature and does not affect a change in cost or tine of performance, a

nodi fication nmay not be issued. Al variations shall neet the standards
set by the contract docunents.

.6 COCORDI NATI ON OF LAYQUTS

The Contractor Quality Control (CQC) organization is responsible for

i nsuring that the shop drawi ngs and subnittals of the different trades are
coordi nated in order that space conflicts during installation/construction
of nechanical, electrical, architectural, civil, structural and other itens
of work are avoided. The Contractor shall be required to prepare/devel op
coordi nated working | ayout drawi ngs prior to commencenent of any feature of
work, at any contractor tier, unless otherwi se directed by the Contracting
Oficer. These layout drawi ngs shall be reviewed and certified by the CQC
organi zation prior to the start of work in any area. The CQC shall insure
that |layout drawings indicate all necessary features of work, providing for
a coordinated arrangenent of the various installations, giving ful

consi deration for access to installed equipnent/systenms and the future

mai nt enance of these itens. Interference between equi pnrent and systens or
construction materials which cannot be resol ved between Contractor and
subcontracting tiers shall be resolved by the Contracting O ficer at no
additional cost to the Government, if it is determ ned that adequate space
was avail able and installations could have been accomopdated within the
desi gnated construction area through properly coordinated | ayout draw ngs.
One (1) CQC certified copy of all layout draw ngs shall be available for
Governnment's review five (5) working days prior to schedul ed commencenent
of the work. Subm ssion shall be nade upon Governnent's request.

.7 CONTRCL OF SUBM TTALS

The Contractor shall carefully control his procurenment operations to ensure
t hat each individual submittal is nade on or before the Contractor
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schedul ed submittal date shown on the approved "Subnittal Register."
.8  GOVERNVMVENT APPROVED SUBM TTALS

Upon conpl etion of review of submttals 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.

.9 | NFORVATI ON ONLY SUBM TTALS

Submittals provided For Information Only (FIO to the Government shall be
submtted 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 subnmttals. The Gover nnment
reserves the right to require the Contractor to resubnit 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;
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 Governnment |aboratory or for check testing by the Governnent
in those instances where the technical specifications so prescribe.

.10 STAVPS

Stanps used by the Contractor on the submittal data to certify that the
submittal neets contract requirenents shall be sinmlar to the follow ng:

CONTRACTOR

(Fi rm Nane)

Approved

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

S| GNATURE:

TI TLE:

DATE:
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
FY02 OMA PKG A-16 REPL DOLPHIN NO. 2 KAWAIHAE HARBOR, H/ENA

CONTRACTOR
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01320

SD-01 Preconstruction Submittals

Preliminary Project Schedule

Initial Project Schedule

Periodic Schedule Updates

9N 2N 0]

SD-06 Test Reports

Narrative Report

Schedule Reports

SD-07 Certificates

Qualifications

Environmental Protection Plan

01780

SD-02 Shop Drawings

As-Built Drawings

SD-03 Product Data

As-Built Record of Equipment and

Materials

Warranty Management Plan

Warranty Tags

Einal Clean-Up

01900

SD-02 Shop Drawings

As-Built Drawings

SD-07 Certificates

Progress Chart

Bar Chart

SD-09 Manufacturer’s Field

Reports

Inspection of Existing Conditions

SUBMITTAL FORM,Jan 96
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
FY02 OMA PKG A-16 REPL DOLPHIN NO. 2 KAWAIHAE HARBOR, H/ENA
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01900

Dust Control

Condition of Contractor's

Operation or Storage Area

Diving Operations Plan

Medical Examination

02220

SD-07 Certificates

Work Plan

02396

SD-05 Design Data

Resilient, foam filled marine

123

fenders

SD-06 Test Reports

Eender compression test

241

Eender cyclic-compression test

242

EFender sustained-load test

243

Eender pull-through test

244

Elastomeric skin thickness test

245

SD-08 Manufacturer’s Instructions

Resilient, foam filled marine

123

fenders

02453

SD-02 Shop Drawings

Prestressed Concrete Piles

22.1

Pile Placement Plan and

322

Tolerances

SD-03 Product Data

Pile Driving Equipment

Cutting of Piles

324
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
FY02 OMA PKG A-16 REPL DOLPHIN NO. 2 KAWAIHAE HARBOR, H/ENA
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CONTRACTOR:
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CONTRACTOR
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APPROVING AUTHORITY

Z0—-— 40>
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APPROVAL|MATERIAL
NEEDED | NEEDED
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02453

Delivery, Storage, and Handling

—
N

Concrete Mix

224

Curing of Piles

2.2.8

SD-06 Test Reports

Driving Records

3231

SD-07 Certificates

Cap Block

3.1.3

Driving Records Form

3231

Admixtures

Aggregates

Cement

Pozzolan

Prestressing Steel

Reinforcing Steel

03100

SD-02 Shop Drawings

Concrete Formwork

SD-04 Samples

Fiber Voids

SD-05 Design Data

Design

13

Form Materials

2.1

SD-06 Test Reports

Form Releasing Agents

215

SD-07 Certificates

Fiber Voids

03200

SD-02 Shop Drawings
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SUBMITTAL REGISTER

CONTRACT NO.

TITLE AND LOCATION
FY02 OMA PKG A-16 REPL DOLPHIN NO. 2 KAWAIHAE HARBOR, H/ENA

CONTRACTOR

v CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
F: (L7 T SCHEDULE DATES ACTION
A A O
A N S R A A
c| s s c C
T ™ S P I A T T
| | P A F / | |
\% T E R | E (e} (0]
. ¢ A c N DATE FWD N MAILED
T A G# A R TO APPR TO
A S R T E c AUTH/ c CONTR/
E A | \% (e} (0]
NN ¢ DESCRIPTION P o w AapPROVAL|mATERIAL| P DATE |DATE RCD|DATE FWD|DATE RcD| P DATE [DATE RCD
o o T H N R NEEDED | NEEDED E OF FROM [TO OTHER|FROM OTH E OF FRM APPR
@ | (b) (c) (d) (e) (f) (9) (h) 0} (0)] (k) 0} (m) (n) (0) (p) (a) 0]
03200 | Concrete Reinforcement System
SD-07 Certificates
Welding 1.3
Reinforcing Steel 2.1
03300 1SD-06 Test Reports
Testing and Inspection for 3.10
Contractor Quality Control
Concrete Mixture Proportions
SD-07 Certificates
Qualifications 1.3
SD-08 Manufacturer’s Instructions
Mixture Proportions 1.6
05500 1SD-02 Shop Drawings
Miscellaneous Metal ltems
05502 1SD-01 Preconstruction Submittals
Miscellaneous Metals and 2.1
Standard Metal Articles
Shop Fabricated Metal ltems 2.2
SD-02 Shop Drawings
Shop Fabricated Metal ltems 2.2
SD-06 Test Reports
Miscellaneous Metals and 2.1
Standard Metal Articles
Miscellaneous Metals and 2.1
Standard Metal Articles
Shop Fabricated Metal ltems 2.2
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CONTRACT NO.

TITLE AND LOCATION
FY02 OMA PKG A-16 REPL DOLPHIN NO. 2 KAWAIHAE HARBOR, H/ENA

CONTRACTOR

M CONTRACTOR: CONTRACTOR APPROVING AUTHORITY
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SECTI ON 01430

ENVI RONMVENTAL 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 gnation only.

STATE OF HAWAI | DEPARTMENT OF HEALTH (HI DOH)

H DOH, Chapter 54 Adm nisrative Rules, Water Quality
St andar ds
Hl DOH, Chapter 59 Adm nistrative Rules, Anbient Air Quality
St andar ds
H DOH, Chapter 60 Admi nistrative Rules, Air Pollution Contro
.2 GENERAL REQUI REMENTS

This section covers prevention of environmental pollution and danage as the
result of construction operations under this contract and for those
neasures set forth in the TECHNI CAL REQUI REMENTS. For the purpose of this
specification, 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 environnment 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.

2.1 Subcontractors

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

.2.2 Notification

The Contracting Officer will notify the Contractor in witing of any
observed nonconpliance with the aforenenti oned 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

SECTI ON 01430 Page 2
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notice, informthe Contracting O ficer of proposed corrective action and
take such action as may be approved. |If the Contractor fails to conply
pronmptly, the Contracting O ficer may issue an order stopping all or part
of the work until satisfactory corrective action has been taken. No tine
extensions will be granted or costs or danages allowed to the Contractor
for any such suspensi on.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 18 Records
Environnmental Protection Plan; G

Wthin 30 cal endar days of receipt of Notice to Proceed, the
Contractor shall submt in witing an environnental protection
pl an. Approval of the Contractor's plan will not relieve the
Contractor of his responsibility for adequate and conti nui ng
control of pollutants and other environnmental protection neasures.
The environnental protection plan shall include but not be
limted to the foll ow ng:

a. Alist of Federal, State, and local |aws, regulations, and
permits concerning environnmental protection, pollution control and
abatenent that are applicable to the Contractor's proposed
operations and the requirenents i nposed by those |aws,

regul ations, and pernits.

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

met 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 cultural resources.

c. Procedures to be inplenented to provide the required
environnental protection and to conply with the applicable | aws
and regul ations. The Contractor shall set out the procedures to
be followed to correct pollution of the environnent due to
accident, natural 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 enbankments for haul roads, stream crossings,

materi al storage areas, structures, sanitary facilities, and
stockpil es of excess or spoil nmaterials.
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f. Environnental nonitoring plans for the job site, including
| and, water, air, and noi se nonitoring.

g. Traffic control plan.

h. Methods of protecting surface and ground water during
construction activities.

i. Wirk area plan showi ng the proposed activity in each portion
of the area and identifying the areas of limted use or nonuse.
Pl an shoul d include neasures for marking the lints of use areas.

j. Training for his personnel during the construction period.

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON

3.

3.

1 PROTECTI ON OF ENVI RONVENTAL 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.

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 renobve, cut, deface, injure, or destroy |and resources
i ncluding trees, shrubs, vines, grasses, topsoil, and |land forns w thout
special permssion fromthe Contracting O ficer. No ropes, cables, or guys
shall be fastened to or attached to any trees for anchorage unl ess
specifically authorized. Where such special enmergency use is permtted,
the Contractor shall provide effective protection for |and and vegetation
resources at all tinmes as defined in the foll owi ng subparagraphs.

.1.1.1 Work Area Linmts

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 nmarkers shall be
visible. The Contractor shall convey to his personnel the purpose of
mar ki ng and/ or protection of all necessary objects.

.1.1.2 Protection of Landscape

Trees, shrubs, vines, grasses, land fornms and other |andscape features
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i ndi cated and defined on the drawings to be preserved shall be clearly
identified by marking, fencing, or wapping with boards, or any ot her
approved techni ques.

.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 conpletion of rough grading. All earthwork shall be

pl anned and conducted to minimze 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.

.1.1. 4 Protection of Disturbed Areas

Such net hods as necessary shall be utilized to effectively prevent erosion
and control sedinmentation, including but not linmted to the follow ng:

a. Retardation and Control of Runoff: Runoff fromthe construction
site shall be controlled by construction of diversion ditches,
benches, and berns to retard and divert runoff to protected
drai nage courses, and any neasures required by areaw de pl ans
approved under Paragraph 208 of the Clean Water Act.

b. Erosion and Sedimentation Control Devices: The Contractor shal
construct or install all tenporary and pernanent erosion and
sedi nentation control features as indicated on the draw ngs.
Tenporary erosion and sedi nent control neasures such as berns,
di kes, drains, sedinentation basins, grassing, and nul ching shal
be numi ntai ned until pernanent drainage and erosion contro
facilities are conpl eted and operati ve.

.1.1.5 Contractor Facilities and Wrk Areas

Location of Field Ofices, Storage, and O her Contractor Facilities: The
Contractors' field offices, staging areas, stockpile storage, and tenporary
bui | di ngs shall be placed in areas designated on the draw ngs or as
directed by the Contracting Oficer. Tenporary novenent or relocation of
Contractor facilities shall be made only on approval by the Contracting
Oficer.

. 1.2 Di sposal of Wastes

Di sposal of wastes shall be as specified in Section 02220 DEMOLI TI ON and as
speci fied hereinafter

.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
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enpl oyed such that no hazardous or toxic waste will becone commngled 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 Chem 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 |laws and regul ations.

Chemical s shall be dispensed in a way to adequately ensure no spillage to
ground or water. Periodic inspections of dispensing areas to identify

| eakage and initiate corrective action shall be perforned and docunent ed.
This docunentation will be periodically reviewed by the Governnent.
Chenical waste shall be collected in corrosion resistant containers with
care taken to ensure conpatibility. Collection druns shall be nonitored
and renmoved to a staging or storage area when contents are within six
inches of the top. Al waste shall be disposed of in accordance with
Federal and |ocal |aws and regul ati ons.

.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 containers observing conpatibility. The Contractor shal

transport all hazardous waste off Governnent property and dispose of it in
conpliance with Federal and local |aws and regulations. Spills of
hazardous or toxic materials shall be inmediately reported to the
Contracting O ficer. 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 Oficer if
any has been identified. The Contractor shall take precautions to preserve
all such resources as they existed at the tinme 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. |If during excavation or other construction
activities in areas with existing or known resources, as well as in any

ot her work area, any previously unidentified or unanticipated resources are
di scovered or found, all activities that nay danmge or alter such resources
shal |l be tenporarily suspended. These resources or cultural remains
(prehistoric or historic surface or subsurface) include but are not limted
to: any human skeletal remains or burials; artifacts; shell, mdden, bone,
charcoal, or other deposits; rocks or coral alignnents, paving, wall, or

ot her constructed features; and any indication of agricultural or other
uses. Upon such discovery or find, the Contractor shall inmediately notify
the Contracting Officer. When so notified, the Contracting Officer wll
initiate action so that pronpt and proper data recovery can be
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acconplished. 1In the nean tinme, recording and preservation of historica
and archeol ogi cal finds during construction activities shall be reported in
accordance with the SPECI AL CONTRACT REQUI REMENTS.

. 1.4 Wat er Resources

The Contractor shall keep construction activities under surveillance,
managenent, 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.

.1.4.1 Monitoring 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. The Contractor's
environnental protection plan shall describe his scheme for mnimzing
construction-related turbidity in nearshore waters. Construction related
turbidity at the project site shall be controlled so as to neet Hawai

Water Quality Standards (H DOH, Chapter 54) for the type and class of
waters in which the project is located. Effective silt contai nnent devices
shal | be deployed to isolate the construction activity, to mnimze the
transport of potential pollutants, and to avoid the potential degradation
of receiving water quality and the nmarine ecosystem In-water construction
shall be curtailed during sea conditions which are sufficiently adverse to
render the silt containnent devices ineffective. |If excessive turbidity is
bei ng exceeded due to construction activities, the Contractor shall suspend
t he operation causing excessive turbidity levels until the condition is
corrected. Such suspension shall not formthe basis for a clai magainst

t he government.

.1.5 Fish and WIdlife Resources

The Contractor shall keep construction activities under surveillance,
managenent and control to mnimze interference with, disturbance to and
damage of fish and wildlife. Species that require specific attention along
with neasures for their protection will be listed by the Contractor prior
to begi nning of construction operations.

.1.6 Air Resources

The Contractor shall keep construction activities under surveillance,
managenent and control to minimze pollution of air resources. All
activities, equipnent, processes, and work operated or perfornmed by the
Contractor in acconplishing the specified construction shall be in strict
accordance with H DOH, Chapter 59, HI DOH, Chapter 60, and all Federa

em ssion and performance | aws and standards. Anbient Air Quality Standards
set by the Environnmental Protection Agency shall be maintained for those
construction operations and activities specified in this section. Special
managenent techni ques as set out below shall be inplenented to control air
pol lution by the construction activities which are included in the
contract.
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3.1.6.1 Parti cul at es

a. Dust particles, aerosols, and gaseous by-products from al
construction activities, processing and preparation of naterials,
such as from asphaltic batch plants, shall be controlled at all
tinmes, including weekends, holidays and hours when work is not in
progr ess.

b. The Contractor shall maintain all excavations, stockpiles, hau
roads, pernanent and tenporary access roads, plant sites, spoi
areas, borrow areas, and all other work areas within or outside
the project boundaries free fromparticul ates which woul d cause
the air pollution standards nentioned in paragraph Air Resources,
herein before, to be exceeded or which would cause a hazard or a
nui sance. Sprinkling, chemcal treatnent of an approved type,
| ight bitunm nous treatnment, baghouse, scrubbers, electrostatic
precipitators or other nethods will be permtted to contro
particulates in the work area. Sprinkling, to be efficient, nust
be repeated at such intervals as to keep the disturbed area danp
at all tines. The Contractor nust have sufficient conpetent
equi pnent avail able to acconplish this task. Particulate contro
shal |l be perfornmed 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 prent shall be
controlled to Federal and State allowable limts at all tines.

3.1.6.3 Qdor s

QOdors 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 | ntrusions

The Contractor shall keep construction activities under surveillance, and
control to mnimze damage to the environnment by noise

3.2 POST CONSTRUCTI ON CLEANUP
The Contractor shall clean up area(s) used for construction
3.3 RESTORATI ON OF LANDSCAPE DANMAGE
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 submtted for
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approval by the Contracting Oficer. This work will be acconplished at the
Contractor's expense.

.4 MAI NTENANCE OF POLLUTI ON CONTROL 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.

.5  TRAINING OF CONTRACTOR PERSONNEL | N POLLUTI ON CONTRCL

The Contractor shall train his personnel in all phases of environnental
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 instruments required for nonitoring purposes) to ensure adequate and
conti nuous environnmental pollution control

-- End of Section --
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SECTI ON 01451

CONTRACTOR QUALI TY CONTROL

PART 1 GENERAL

1

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 SCCI ETY FOR TESTI NG AND MATERI ALS ( ASTM

ASTM D 3740 (1996) M ni nrum Requirenents for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engineering
Desi gn and Construction

ASTM E 329 (1995b) Agenci es Engaged in the Testing
and/ or Inspection of Materials Used in
Construction

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON

| SO' | EC 17025 (1999) General Requirenents for the
Conpet ence of Testing and Calibration
Laboratories

U S. ARMY CORPS OF ENG NEERS

EM 200-1-1 (1994) Environmental Quality - Validation
of Anal ytical Chenical Laboratories

EM 200-1-6 (1997) Environmental Quality - Chenica
Qual ity Assurance for Hazardous, Toxic and
Radi oactive Waste (HTRW Projects

EM 1110- 2- 1906 (1986) Laboratory Soils Testing

ER 1110-1-261 (1999) Engineering and Design - Quality
Assurance of Laboratory Testing Procedures

ER 1110-1-263 (1998) Engi neering and Design - Chemica
Data Qual ity Managenent for Hazardous,
Toxi ¢, Radioactive Waste Renedi al
Activities

2 PAYMENT
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Separate paynent will not be nmade for providing and maintaining an
effective Quality Control program and all costs associated therewith shal
be included in the applicable unit prices or |lunp-sumprices contained in
t he Bi ddi ng Schedul e.

PART 2 PRODUCTS (Not Applicabl 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 C ause titled "lInspection of Construction." The quality control
system shal |l consist of plans, procedures, and organi zation necessary to
produce an end product which conplies with the contract requirenments. 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 renpbval 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 nanagenent of the project including quality
and production.

.2 QUALI TY CONTRCL PLAN

2.1 Cener al

The Contractor shall furnish for review by the Governnent, not later than
30 days after receipt of notice to proceed, the Contractor Quality Control
(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 Governnent will consider an interimplan for the first 90 days of
operation. Construction will be pernmitted 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.

. 2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mininum the following 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 organi zation, including a
chart showing lines of authority and acknow edgnent that the CQC
staff shall inplenent the three phase control systemfor al
aspects of the work specified. The staff shall include a CQC
Syst em Manager who shall report to the project superintendent.
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b. The nane, qualifications (in resune 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 Anerican 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. Acopy of the letter to the CQC System Manager signed by an
aut hori zed official of the firmwhich describes the
responsibilities 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 Governnent.

d. Procedures for scheduling, review ng, certifying, and managi ng
submittals, 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 docunent ati on.

g. Procedures for tracking construction deficiencies from
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 fornmats.

i. Alist of the definable features of work. A definable feature of
work is a task which is separate and distinct fromother tasks
has separate control requirenents, and nmay be identified by
different trades or disciplines, or it may be work by the sane
trade in a different environnent. 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.

3.2.3 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of
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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 Notificati on of Changes

After acceptance of the CQC Plan, the Contractor shall notify the
Contracting O ficer 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 Governnent of the CQC Plan, the Contractor shall
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 neeting, a mutual understanding of the systemdetails shall be
devel oped, including the forns for recording the CQC operations, control
activities, testing, admnistration of the systemfor both onsite and
offsite work, and the interrelationship of Contractor's Managenent and
control with the Governnent's Quality Assurance. M nutes of the neeting
shal | be prepared by the Governnent and signed by both the Contractor and
the Contracting Officer. The mnutes shall becone a part of the contract
file. There may be occasi ons when subsequent conferences will be called by
either party to reconfirm nutual understandi ngs and/or address deficiencies
in the CQC system or procedures which may require corrective action by the
Contractor.

.4 QUALI TY CONTRCOL ORGANI ZATI ON
4.1 Cener al

The requirenents for the CQC organi zation 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 tinmes during progress of the work and with conplete
authority to take any action necessary to ensure conpliance with the
contract. All CQC staff nenbers shall be subject to acceptance by the
Contracting O ficer.

.4.2 CQC Syst em Manager

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

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 nimumof 5 years in related work. This CQC System nmanager shall be on
the site at all tinme during construction and shall be enpl oyed by the prine
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
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serve in the event of the System Manager's absence. The requirenents for
the alternate shall be the sanme as the designated CQC System Manager

. 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 mninumcontract CQC

requi renents are not being net, the Contractor may be required to provide
addi tional staff personnel to the CQC organization at no cost to the
Gover nrent .

4.4 Addi tional Requiremnent

The CQC System Manager shall have conpl eted the course entitled
"Construction Quality Managenent For Contractors" within the past 5 years.
This course is periodically offered at the General Contractors Association
of Hawai i

.4.5 O gani zati onal Changes

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

.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.
.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:
.6.1 Prepar at ory Phase
Thi s phase shall be performed prior to begi nning work on each definabl e
feature of work, after all required plans/docunents/ materials are
approved/ accepted, and after copies are at the work site. This phase shal
i ncl ude:

a. A review of each paragraph of applicable specifications.

b. A review of the contract draw ngs.

c. A check to assure that all nmaterials and/or equi pnent have been
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tested, submtted, and approved.

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

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

A physical exanination of required materials, equipnent, and
sanple work to assure that they are on hand, conformto approved
shop drawi ngs or subnmitted 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
including repetitive deficiencies. Docunent construction
tol erances and wor knanshi p standards for that feature of work.

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

Di scussion of the initial control phase.

The Governnent shall be notified at |east 7 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
the 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 foll owing shall be acconpli shed:

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

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

Establ i sh | evel of workmanship and verify that it nmeets m ni num
accept abl e workmanshi p standards. Conpare with required sanple
panel s as appropri ate.

Resol ve all differences

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

f. The Governnent shall be notified at |east 7 days in advance of
beginning the initial phase. Separate mnutes 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

requi renents, 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 Addi tional Preparatory and Initial Phases

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

.7 TESTS

. 7.1 Testing Procedure

The Contractor shall performspecified or required tests to verify that
control neasures are adequate to provide a product that conforns to
contract requirenents. Upon request, the Contractor shall furnish to the
CGovernment duplicate sanples of test specinmens for possible testing by the
Government. Testing includes operation and/or acceptance tests when
specified. The Contractor shall obtain the services of an industry
recogni zed testing | aboratory approved by HED, or may establish a testing
| aboratory at the project site acceptable to the Contracting Officer. No
approved Contractor's Quality Control (CQC) |aboratory nmay act as both CQC
materials testing |aboratory and the Government's Quality Assurance (QA)

| aboratory on the sane project. However, tests contractually required to
be performed by an industry recogni zed testing | aboratory shall not be
acconpl i shed by the Contractor established on-site |aboratory. The
Contractor shall performthe following activities and record and provi de
the foll owing data

a. Verify that testing procedures conply with contract requirenents.
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b. Verify that facilities and testing equi pnent are avail abl e and
conmply 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 requirenents, have
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 nunber identifying the test shall be given. |If
approved by the Contracting Oficer, actual test reports nmay be
subnmitted later with a reference to the test nunber and date
taken. An information copy of tests perfornmed by an offsite or
comercial test facility shall be provided directly to the
Contracting Officer. Failure to submt tinely test reports as
stated may result in nonpaynent for related work performed and
di sapproval of the test facility for this contract.

3.7.2 Testing Laboratories
3.7.2.1 3.7.2.1 Laboratory Accreditation

At the beginning of the contract, for all proposed QC materials testing

| aboratories the contractor nust subnmit the current Certificate of
Accreditation and Scope of Accreditation (Test Procedures/Methods Approved)
fromone of the nationally recogni zed accreditation authority listed in
paragraph 3.7.2.2.a(1). The |aboratories' accreditations shall include the
test methods required by the Contract, and nust |ess than 2 years ol d.
Before start of actual construction testing, the contractor shall also
submt proof of a HED (or MIC) Audit Teamverifying a teamaudit of the
proposed | aboratories is less than 3 years old (fromthe audit date), or
have the | aboratory audited by HED or MIC if not yet done, or if expired.

3.7.2.2 Val i dati on Requirenents

Validation is to insure the QC laboratory is qualified to performrequired
tests for this contract. Validation of a |aboratory nmay consist of both
i nspection and validation audit, as foll ows:

a. Inspection: On-site exam nation of a |aboratory as follows
(Standards of Acceptability):

(1) WMaterials Testing Laboratory: (Aggregate, Concrete,

Bi tum nous Materials, Soil and Rock) Laboratories for these
materials shall be validated for conpliance with ASTM E 329, ASTM D
3740, Engi neer Manual EM 1110-2-1906, or project specifications,

as appli cabl e.

The testing | aboratory performng the actual testing on the
proj ect shall be accredited by one of the follow ng | aboratory
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accreditation authorities:

| CBO Eval uation Service, Inc. (ICBO ES)

Cenment and Concrete Reference Laboratory (CCRL)

Anerican Assoc. of State H ghway & Transportation Oficials

( AASHTO)

Nati onal Voluntary Laboratory Accreditati on Program ( NVLAP)

Aneri can Association for Laboratory Accreditation (A2LA)
Materials Testing Center (MIC)-USACE Wat erways Experinent Station
(VES)

(2) WMaterials Testing Laboratory: (Steel and O her Construction
Materials) Certification of being able to performtests required
for project specifications and for conpliance with ASTM E 329.

(3) Water Quality Laboratory: Laboratories engaged in routine
(non- hazardous) analysis of water, wastewater, sludge, sedinent,
and ot her sanples for chenical analysis shall be inspected to
assure they have the capability to perform anal yses and have
quality control procedures, as described in ER 1110-1-261 as
appropriate. State and nunicipal certified | aboratories
perform ng these tests nay be accepted. The use of analytica
met hods for procedures not addressed in these references will be
eval uated by USACE Chenmistry Quality Assurance Branch (CQAB)
Omaha, Nebraska for confornmance with project or program
requirenents.

(4) HTRWEnvironnental Laboratory: Chemical quality assurance is
required to ensure anal ytical data generated for this project neet
high quality data satisfying the project specific data quality

obj ectives, in accordance with ER 1110-1-263 and EM 200- 1-6.

Anal ytical |aboratories within the 50 United State of Anerica and
its territories are required to obtain a USACE | aboratory
validation prior to start of field work or sanple anal yses and

mai ntain the validation status throughout the response activities
as outlined in EM 200-1-1, and at |east every two years
thereafter. For outside these areas, the analytical |aboratory
shall be certified to neet or exceed | SO | EC 17025 requirenents
and be acceptable to the Contracting Officer, and in accordance to
then-current POH witten policies and procedures establishing the
val idation nethod and certification period.

b. Validation Audit and Process: Validation is the process to verify
the I aboratory is qualified to performrequired test procedures in this
contract. A laboratory may be validated by auditing if it has been
accredited by one of the accrediting agencies |isted above within the
past two years in accordance with ASTM E 329. This audit shall either
be performed by HED or MIC as foll ows:

(1) Auditing by HED: Provided a Hawaii | aboratory has a current
certification by one of the agencies listed in paragraph
3.7.2.2.a(1), a validation is obtained by an on-site |aboratory
val idation inspection by the HED Audit Team for materials

| aboratories testing aggregate, cenment, concrete, bitum nous
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materials, soil and rock. There is no cost for this HED audit
validation but allow a mninum 14 days advance notice for
schedul i ng purposes.

Poi nt of contact for obtaining a HED validation audit is:
(1) Harl ey D. Rowe, (808) 438-1344, or
(1) Raynmond W Kong, (808) 438-6953

at the foll owi ng address:
U.S. Arny Corps of Engineers
Bl dg. 230, ATTN. CEPOH EC- CQ
Ft. Shafter, Hawaii 96858-5440

For materials |aboratories testing other than 3.7.2.2.a(1), the
Contractor's | aboratory nmust neet the requirenments specified, subject
to review and acceptance by the Governnent.

(2) Auditing or Inspection by MIC. If a validated |aboratory is
unavail able or the Contractor desires to use a | aboratory that has
not been previously validated that doesn't qualify under the

requi renents of paragraph 3.7.2.2.b, Contractor shall coordinate
with Corps of Engineers Material Testing Center (MIC) to obtain
validation and pay all associated costs. |nspection by MIC nay be
required after auditing if one or nore of the critical testing
procedures required in the project specification were not included
in the agency inspection report or if there is any concern that
the | aboratory nmay not be able to provide required services.
Contractor is cautioned the inspection or validation process is
conplicated and lengthy, requires an onsite inspection by MIC
staff, correction of identified deficiencies, and the subnitta

and approval of significant docunentation. Estimate a nini num of
60 days to schedul e an inspection and receive a validation. Cost
of onsite inspections is $2500 plus travel time and cost from

Vi cksburg Ms. Cost of audit is $1500. |f an onsite inspection is
required following an audit, the cost of the inspection shall be
$1500 plus travel time and cost. The Contractor will be invoiced
for actual travel costs and shall submt paynent direct to the MIC
made payable to the ERDC Fi nance and Accounting Officer prior to
the scheduling of the inspection and/or audit. The Contractor
shal | copy the Contracting Oficer of all correspondence and
submittals to the MIC for purposes of |aboratory validation

Costs are subject to change. For current costs, and obtaining

i nspection/audit request forns, access the MIC web site:
http://ww. wes.arny.m|/SL/MIC/ntc. htm

Poi nt of contact at MIC is:

Dani el Leavell, tel ephone (601) 634-2496,

fax (601) 634-4656,
emai | daniel.a.leavell @rdc.usace.arny.nml, at the follow ng
Addr ess:

U.S. Arny Corps of Engineers

Materials Testing Center

Wat er ways Experinent Station

3909 Hall Ferry Road
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Vi cksburg, M5 39180-6199
c. Val i dati on Schedul e

(1) For all contracted | aboratories and project Quality Assurance
(QA) laboratories testing aggregate, concrete, bitum nous
materials, soils, rock, and other construction materials, an
initial validation by HED shall be perforned prior to perfornance
of testing and at |east every three (3) years thereafter by the
HED audit team

(2) Laboratories perfornmng water quality, wastewater, sludge, and
sedi nent testing shall be approved at an interval not to exceed
ei ghteen (18) nont hs.

3) Al laboratories shall be revalidated at any tinme at the
di scretion of the Corps of Engineers when conditions are judged to
differ substantially fromthe conditions when | ast vali dated.

.7.2.3 Capabi l ity Check

The Governnent reserves the right to check | aboratory equi pnent 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. 4 Capabi l ity Recheck

If the selected |aboratory fails the capability check, the Contractor shal
rei mburse rei nburse the Government for each succeedi ng recheck of the

| aboratory or the 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 control
testing laboratory and equi pnent to nake assurance tests and to check the
Contractor's testing procedures, techniques, and test results at no
additional cost to the Government.

. 7.4 Furni shing or Transportation of Sanples for Testing

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

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

.8  COWPLETI ON | NSPECTI ON

.8.1 Punch-Qut | nspection
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Near the conpletion of all work or any increnent thereof established by a
conpletion tine stated in the Special Cause entitled "Conmencenent,
Prosecution, and Conpletion of Wrk," or stated el sewhere in the

speci fications, 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 DOCUVMENTATI ON bel ow, and
shall include the estinated 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 Governnent 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 docunments. The
Government will review the punch list and add to or correct the itens
listed. The QC Manager shall incorporate Governnent conments and provide a
Pre-Fi nal Punch List. The Contractor's CQC System Manager shall ensure
that all itens on this |list have been corrected before notifying the
CGovernnment so that a Final inspection with the custonmer can be schedul ed.
Any items 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 tine 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 prinary 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 major commands 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 renaining work perforned
under the contract, will be conplete and acceptable by the date schedul ed
for the final acceptance inspection. Failure of the Contractor to have al
contract work acceptably conplete for this inspection will be cause for the
Contracting 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

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

a. Contractor/subcontractor and their area of responsibility.

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

c. Wrk perfornmed each day, giving |ocation, description, and by
whom  Wien Network Analysis (NAS) is used, identify each phase of
wor k perforned each day by NAS activity nunber.

d. Test and/or control activities performed with results and
references to specifications/drawi ngs requirenents. The contro
phase should be identified (Preparatory, Initial, Follow up).
Li st deficiencies noted along with corrective action

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

f. Subnmittals 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

proj ect; the nunber of personnel working; weather conditions encountered;
and any del ays encountered. These records shall cover both conform ng and
deficient features and shall include a statenent that equi pnent and
materials incorporated in the work and workmanship conply with the
contract. Unless otherwi se directed by the Contracting O ficer the
original and one copy of these records in report formshall be furnished to
the Governnent daily within 24 hours after the date covered by the report,
except that reports need not be submitted for days on which no work is
performed. As a mninum one report shall be prepared and submitted for
every 7 days of no work and on the |last day of a no work period. All

cal endar days shall be accounted for throughout the Iife 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

10 NOTI FI CATI ON OF NONCOWPLI ANCE
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The Contracting Oficer will notify the Contractor of any detected
nonconpl i ance with the foregoing requirenents. The Contractor shall take

i medi ate corrective action after recei pt of such notice. Such notice,
when delivered to the Contractor at the work site, shall be deened
sufficient for the purpose of notification. |If the Contractor fails or
refuses to conply pronptly, the Contracting O ficer 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 nmde
the subject of claimfor extension of tine or for excess costs or danmages
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 "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-02 Shop Drawi ngs

As-Built Draw ngs.
Drawi ngs showing final as-built conditions of the project. The

final CADD as-built draw ngs shall consist of one set of
el ectronic CADD drawing files in the specified format, one set of
original drawings, 2 sets of prints of the originals, and one set
of the Governnent accepted working as-built draw ngs.

SD- 03 Product Data
As-Built Record of Equi pnent and Materials.

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

Warranty Managenent Pl an.

One set of the warranty managenent plan containing infornmation
relevant to the warranty of materials and equi pnent i ncorporated
into the construction project, including the starting date of
warranty of construction. The Contractor shall furnish with each
warranty the nane, address, and tel ephone nunber of each of the
guarantor's representatives nearest to the project |ocation.
VWarranty Tags.

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

Fi nal C ean- Up.

Two copies of the listing of conpleted final clean-up itens.
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1.2 PROJECT RECORD DOCUMENTS
1.2.1 As-Built Draw ngs

Thi s paragraph covers as-built draw ngs conplete, as a requirenent of the
contract. The terns "drawi ngs," "contract drawi ngs,"” "drawing files,"
"working as-built drawi ngs" and "final as-built drawi ngs" refer to contract
drawi ngs which are revised to be used for final as-built draw ngs.

1.2.1.1 Gover nment Furni shed Material s

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

dr awi ngs.

1.2.1.2 Working As-Built and Final As-Built Draw ngs

The Contractor shall maintain 2 sets of paper draw ngs by red-line 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 nfornmati on which night be uncovered in the course of construction shall be
accurately and neatly recorded as they occur by neans of details and notes.
At the final inspection or upon beneficial occupancy of the facility by the
user, whichever cones first. The Contractor shall provide one of the two
sets of working as-built drawings to the COR for turnover with the
facility. This set will serve as an advance/interi mworking set for the
occupant of the conpleted facility; until such tinme that the final as-built
drawi ngs are furnished to them Final as-built drawi ngs shall be prepared
after the conpletion of each definable feature of work as listed in the
Contractor Quality Control Plan (Foundations, Utilities, Structural Steel
etc., as appropriate for the project). The working as-built marked

drawi ngs and final as-built dranwings 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 estinate. |If the Contractor fails to

mai ntain the working and final as-built drawi ngs as specified herein, the
Contracting O ficer will deduct fromthe nonthly progress paynent an anount
representing the estimated cost of maintaining 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 drawi ngs. The working and final as-built draw ngs
shal |l show, but shall not be linmted to, the follow ng information:

a. The actual location, kinds and sizes of all sub-surface utility
lines. 1In order that the location of these |ines and appurtenances may be
determ ned in the event the surface openings or indicators beconme covered
over or obscured, the as-built draw ngs shall show, by offset dinensions to
two permanently fixed surface features, the end of each run including each
change in direction. Valves, splice boxes and siml|ar appurtenances shal
be | ocated by dinmensioning along the utility run froma reference point.
The average depth bel ow the surface of each run shall al so be recorded.
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b. The location and di nensi ons of any changes within the building
structure.

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

d. Changes in details of design or additional infornmation obtained
fromworking drawi ngs specified to be prepared and/or furnished by the
Contractor; including but not limted to fabrication, erection
installation plans and placing details, pipe sizes, insulation nmaterial
di mensi ons of equi prment foundations, etc.

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

f. Changes or nodifications which result fromthe final inspection

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

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

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

j. Modifications (change order price shall include the Contractor's
cost to change working and final as-built drawi ngs to refl ect
nodi fications) and conpliance with the foll owi ng procedures.

(1) Directions in the nodification for posting descriptive
changes shal|l be foll owed.

(2) A Mdification Crcle shall be placed at the |l ocation of each
del eti on.

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

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

(5) For mmjor changes to a drawing, a Mddification Circle shal

be placed by the title of the affected plan, section, or detail at
each | ocati on.

(6) For changes to schedules or drawi ngs, a Mddification Crcle
shal | be placed either by the schedul e heading or by the change in
t he schedul e.

(7) The Modification Circle size shall be 1/2 inch dianeter
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unl ess the area where the circle is to be placed is crowded.
Smal | er size circle shall be used for crowded areas.

1.2.1.3 Drawi ng Preparation

The as-built drawi ngs shall be nodified as nay be necessary to correctly
show the features of the project as it has been constructed by bringing the
contract set into agreenent with Governnment accepted working as-built

draw ngs, and addi ng such additional draw ngs as nay be necessary. These
wor ki ng as-built nmarked 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 Governnment. Any draw ngs danmaged or |ost by the
Contractor shall be satisfactorily replaced by the Contractor at no expense
to the Governnent.

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

shal |l 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 synmbols. |If additional drawings are required, they shall be prepared

using the specified electronic file fornat applying the sanme 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 conpact 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 itens (lines) shall be
colored red with red lettering in notes and | eaders.

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

(3) Special (Blue) - Itens 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 nade 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.
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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
the Contractor in letters at least 3/16 inch high. Al other contract
drawi ngs shall be marked either "as-built" draw ng denoting no revisions on
the sheet or "Revised As-Built" denoting one or nore revisions. Oiginal
contract drawi ngs shall be dated in the revision block.

d. Wthin 10 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 Government review. The
Government will pronptly 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 10 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 submttal
shal | 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 Governnent reserves the right to reject any drawing files
it deens inconpatible with the custoner's CADD system Paper prints,
drawing files and storage nedia submitted will becone the property of the
Government 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 paynent is
nmade to the Contractor.

.2.1.5 Paynent

No separate paynent will be made for as-built drawi 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.

. 2.2 As-Built Record of Equipnent and Materials

The Contractor shall furnish one copy of prelimnary record of equiprent
and materials used on the project 15 days prior to final inspection. This
prelimnary submttal will be reviewed and returned 2 days after final

i nspection with Governnment conmments. Two sets of final record of equi pment
and materials shall be submtted 10 days after final inspection. The
designations shall be keyed to the related area depicted on the contract
drawi ngs. The record shall list the follow ng data:

RECCORD COF DESI GNATED EQUI PMENT AND MATERI ALS DATA

Description Speci fication Manuf act ur er Conposition Wher e
Section and Cat al og, and Size Used
Mbdel , and
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RECORD COF DESI GNATED EQUI PMENT AND MATERI ALS DATA
Serial Numnber

2.3 Fi nal Approved Shop Draw ngs

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

. 2.4 Real Property Equi pment

The Contractor shall furnish a list of installed equi prment furni shed under
this contract. The list shall include all infornmation usually listed on
manuf acturer's name plate. The "EQUI PMENT-I N PLACE LI ST" shall include, as
applicable, the followi ng for each piece of equi pnent install ed:
description of item location (by roomnunber), nodel nunber, seria

nunber, capacity, nane and address of manufacturer, name and address of

equi prent supplier, condition, spare parts list, nanufacturer's catal og,
and warranty. A draft list shall be furnished at time of transfer. The

final list shall be furnished 30 days after transfer of the conpleted
facility.
.3 WARRANTY MANAGEMENT

. 3.1 Warranty Managenent Pl an

The Contractor shall devel op a warranty nanagenent plan. At |east 30 days
before the planned pre-warranty conference, the Contractor shall submt the
warranty managerent plan for Government approval. The warranty nmanagemnent
plan shall include all required actions and docunents to assure that the
Governnment receives all warranties to which it is entitled, in accordance
with the Contract O ause, WARRANTY OF CONSTRUCTION. The plan shall be in
narrative formand contain sufficient detail to render it suitable for use
by future nai ntenance and repair personnel, whether tradesnen, or of

engi neeri ng background, not necessarily famliar with this contract. The
term"status" as indicated bel ow shall include due date and whether item
has been submitted or was acconplished. Warranty informati on nade
avai | abl e during the construction phase shall be submtted to the
Contracting O ficer for approval prior to each nonthly pay estimte.
Approved i nformati on shall be assenbled in a binder and shall be turned
over to the Governnment upon acceptance of the work. The construction
warranty period shall begin on the date of project acceptance and shal
continue for the full product warranty period. A joint 4 month and 9 nonth
warranty inspection shall be conducted, nmeasured fromtine of acceptance,
by the Contractor, Contracting Oficer and the Custoner Representative.
Information contained in the warranty nmanagenent plan shall include, but
shall not be limted to, the foll ow ng:

a. Roles and responsibilities of all personnel associated with the
warranty process, including points of contact and tel ephone numbers within
t he organi zations of the Contractors, subcontractors, nmanufacturers or
suppliers invol ved

b. Listing and status of delivery of all Certificates of Warranty for
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extended warranty itens, to include roofs, HVAC bal anci ng, punps, notors,
transformers, and for all conm ssioned systenms such as fire protection and
al arm systens, sprinkler systens, |lightning protection systens, etc.

c. Alist for each warranted equi pnent, item feature of construction
or system i ndicating:

1 Nanme of item

2. Model and serial nunbers

3. Location where install ed.

4 Nane and phone nunbers of nmanufacturers or suppliers.

5. Nanes, addresses and tel ephone nunbers of sources of spare
parts.

6. Warranties and terns of warranty. This shall include one-year
overall warranty of construction. |Itens which have extended
warranties shall be indicated with separate warranty expiration
dat es.

7. Cross-reference to warranty certificates as applicable.

8. Starting point and duration of warranty peri od.

9. Summary of mmintenance procedures required to continue the
warranty in force.

10. Cross-reference to specific pertinent Operation and

Mai nt enance nanual s.

11. Organi zation, names and phone nunbers of persons to call for
warranty service

12. Typical response tine and repair tine expected for various
warr ant ed equi pnent.

d. The Contractor's plans for attendance at the 4 and 9 nonth
post-construction warranty inspections conducted by the Governnent.

e. Procedure and status of tagging of all equipnment covered by
extended warranties.

f. Copies of instructions to be posted near sel ected pieces of
equi pnment where operation is critical for warranty and/or safety reasons.

.3.2 Per f or mance Bond
The Contractor's Performance Bond shall remain in effect throughout the

construction period, and during the Iife of any guaranty required under the
Contract Perfornmance Bond, Standard Form 25.

a. In the event the Contractor fails to comence and diligently
pursue any construction warranty work required, the Contracting O ficer
wi Il have the work perfornmed by others. After conpletion of the
construction warranty work, charges will be nade to the renmining

construction warranty funds of expenses which the Governnent incurred while
performng the work, including, but not limted to admi nistrative expenses.

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

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

.3.3 Pre-Warranty Conference

Prior to contract conpletion, and at a tine designated by the Contracting
Oficer, the Contractor shall neet with the Contracting O ficer to devel op
a nutual understanding with respect to the requirenents of this section
Conmmmuni cati on procedures for Contractor notification of construction
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deened necessary
by the Contracting O ficer for the execution of the construction warranty
shal | be established/reviewed at this neeting. In connection with these
requirenents and at the tine of the Contractor's quality control conpletion
i nspection, the Contractor shall furnish the name, tel ephone nunber and
address of a |licensed and bonded conpany which is authorized to initiate
and pursue construction warranty work action on behalf of the Contractor
This point of contact will be located within the | ocal service area of the
warrant ed construction, shall be continuously avail able, and shall be
responsive to Governnent inquiry on warranty work action and status. This
requi renent does not relieve the Contractor of any of its responsibilities
in connection with other portions of this provision

.3.4 Contractor's Response to Construction Warranty Service Requirenents

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

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

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

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

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

Code 1-Air Conditioning Systems
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(1) Recreational support.
(2) Air conditioning leak in part of building, if causing damage.
(3) Air conditioning systemnot cooling properly.

Code 1- Doors
(1) Overhead doors not operational, causing a security, fire, or
saf ety problem
(2) Interior, exterior personnel doors or hardware, not
functioning properly, causing a security, fire, or safety problem

Code 3-Doors
(1) Overhead doors not operational.
(2) Interior/exterior personnel doors or hardware not functioning

properly.

Code 1-El ectrical
(1) Power failure (entire area or any buil ding operational after
1600 hours).
(2) Security lights
(3) Snoke detectors

Code 2-El ectrical
(1) Power failure (no power to a roomor part of building).
(2) Receptacle and lights (in a roomor part of building).

Code 3-El ectrical
Street |ights.

Code 1-Gas
(1) Leaks and breaks.
(2) No gas to family housing unit or cantonnent area.

Code 1- Heat
(1) Area power failure affecting heat.
(2) Heater in unit not working.

Code 2-Kitchen Equi pnent
(1) Dishwasher not operating properly.
(2) Al other equipnent hanpering preparation of a neal.

Code 1- Pl unbi ng
(1) Hot water heater failure.
(2) Leaking water supply pipes.

Code 2- Pl unbi ng
(1) Flush valves not operating properly.
(2) Fixture drain, supply line to conmmpde, or any water pipe
| eaki ng.
(3) Commobde | eaking at base

Code 3 - Pl unbing
Leaky faucets.

Code 3-Interior
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(1) Floors damaged.
(2) Paint chipping or peeling.
(3) Casework.

Code 1- Roof Leaks
Tenporary repairs will be made where nmaj or damage to property is
occurring.

Code 2- Roof Leaks
VWhere maj or danmmge to property is not occurring, check for location of
| eak during rain and conplete repairs on a Code 2 basis.

Code 2-Water (Exterior)
No water to facility.

Code 2-Water (Hot)
No hot water in portion of building |isted.

Code 3-All other work not |isted above.
.3.5 Warranty Tags

At the tinme of installation, each warranted itemshall be tagged with a
durabl e, oil and water resistant tag approved by the Contracting Oficer.
Each tag shall be attached with a copper wire and shall be sprayed with a
silicone waterproof coating. The date of acceptance and the QC signature
shall remain blank until project is accepted for beneficial occupancy. The
tag shall show the follow ng information.

a. Type of product/naterial

b. Mdel nunber

c. Serial nunber

d. Contract nunber

e. Warranty period from to

f. Inspector's signature

g. Construction Contractor

Addr ess

Tel ephone nunber

h. Warranty contact

Addr ess

Tel ephone nunber

i. Warranty response tine priority code
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i~ WARNI NG - PROJECT PERSONNEL TO PERFORM ONLY OPERATI ONAL MAI NTENANCE
DURI NG THE WARRANTY PERI OD

1.4 MECHANI CAL TESTI NG, ADJUSTI NG, BALANCI NG AND COWM SSI ONI NG

Prior to final inspection and transfer of the conpleted facility; al
reports, statenents, certificates, and conpleted checklists for testing,
adj usting, bal ancing, and conm ssioning of nechanical systens shall be
submitted to and approved by the Contracting Officer as specified in
appl i cabl e techni cal specification sections.

1.5 OPERATI ON AND MAI NTENANCE MANUALS

Operation manual s and nmai ntenance nmanual s shall be submtted as specifi ed.
Operation manual s and mai nt enance nanual s provided in a comobn vol une shal
be clearly differentiated and shall be separately indexed.

1.6 FI NAL CLEANI NG

The premi ses shall be left broomclean. Stains, foreign substances, and
tenporary | abels shall be renoved fromsurfaces. Carpet and soft surfaces
shal | be vacuuned. Equi pnent and fixtures shall be cleaned to a sanitary
condition. Filters of operating equi pnent shall be cleaned. Debris shal
be renpbved fromroofs, drainage systens, gutters, and downspouts. Paved
areas shall be swept and | andscaped areas shall be raked clean. The site
shal | have waste, surplus materials, and rubbish renoved. The project area
shal | have temporary structures, barricades, project signs, and
construction facilities renoved. A list of conpleted clean-up itens shal
be submitted on the day of final inspection

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

-- End of Section --
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SECTI ON 01900

M SCELLANEQUS PROVI SI ONS

PART 1 GENERAL

1.

1 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
As-Built Draw ngs.
SD- 07 Schedul es
Progress Chart; G Bar Chart; G

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 to initiation of any work.

Any material change to the progress chart nust be approved in
witing in advance by the Contracting Oficer. 1In addition to and
along with the progress chart for the overall project, the
Contractor shall submt for approval by the Contracting Oficer a
bar chart show ng the sequence and duration of the various

el ements of Construction to be perfornmed. Any proposed changes to
t he approved schedul e shall be requested by the Contractor in
witing a mninumof fourteen (14) cal endar days prior to the
proposed start of work.

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

SD- 18 Records

Dust Control; G
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Met hod(s) of dust control
Condition of Contractor's Qperation or Storage Area.

The Contractor shall submit to the Contracting O ficer
phot ographs and/or vi deos depicting the condition of the
Contractor's Qperation or Storage Area.

Di ving Operations Plan; G

Submit a dive operations plan for each separate operation
(Reference EM 385-1-1 for other requirenents): As a mninumthe
pl an shall contain the foll ow ng:

a. Nanes and dates of dive team nenbers, including diving
supervi sor;

b. Date, tine and |location of the dive operation

c. Diving node to be utilized (SCUBA, surface-supplied air
etc.), including a description of the backup air supply;

d. Nature of work to be perfornmed by the divers and requirenents
for inspections;

e. Surface and underwater conditions, to include visibility,
tenperature, thermal protection, and currents;

f. Activity hazard analysis for each phase of work, to include
the hazards associated with flying after diving;

g. Maxi mum depth and bottomtine (altitude adjustnents to dive
tabl es shall be made for dives nade at altitudes of 1000 feet or
nore above sea | evel);

h. Enmergency managenent plan, to include tel ephone nunbers for
anbul ance, doctors, and reconpression chanber and | ocation of
evacuation route, nearest coast guard rescue center, energency
assi stance, and energency procedures;

i. Lock out/tag out procedures and procedures for dealing with
differential pressures;

j . Equipnment certification, procedures, and checklists and
requirenents for special tools and equipnent;

k. Safe Practices Mnual; and

I. The following statenent: "If for any reason the dive plan is
altered in mssion, depth, personnel, or equipnent, the USACE
Command Di vi ng Coordi nator shall be contacted in order that he may
review any revision prior to actual operation."

Medi cal Exam nation; G
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Submit a copy of a diving nedical examination for each dive team
menber who is, or is likely to be, exposed to hyperbaric pressure.
The exanmination will be performed and, along with an approved for
diving, signed by a licensed physician prior to initial hyperbaric
exposure and repeated every twel ve nonths.

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 naintained for all operations
i ncl udi ng sanmpling and testing.

1.3 AS- BUI LT DRAW NGS

As-built draw ngs shall be in accordance with Section 01780 CLOSEQUT
SUBM TTALS.

1.4 DUST CONTROL
Dust control shall be in accordance with Section 02220 DEMOLI TI ON
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 Protection of Grassed and Landscaped Areas

The Contractor's vehicles shall be restricted to paved roadways and
driveways. Vehicles shall not be driven or parked on grassed and/or

| andscaped areas except when absol utely necessary for the performance of
the work and approved in advance by the Contracting Officer. G assed or
| andscaped areas danmged by the Contractor shall be restored to their
original condition without delay and at no cost to the Government.

1.5.3 Protection of Trees and Pl ants
Where necessary, tree branches and plants interfering with the work nay be

tenporarily tied back by the Contractor to permt acconplishment of the
work in a convenient nmanner, so long as they will not be permanently
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damaged thereby. |If this is not feasible, they may be pruned, subject to
witten approval by the Contracting O ficer

.5.4 Protection of Building Fromthe Wat her

The interior of the building and all materials and equi pment shall be
protected fromthe weather at all tines.

.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

.7 REMOVAL AND DI SPOSAL

Renoval and disposal 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 quantity of salvaged or recycled materials shall be maintained by
the Contractor during the length of the project and submitted to the
Contracting O ficer at acceptance of the project. Quantities shall be
recorded in the unit of neasure 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.

7.1 Title to Materials

Title to all materials and equi pnent to be renoved, except as indicated or
specified otherwise, is vested in the Contractor upon receipt of notice to

proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after the Contractor's receipt of notice to
proceed. Itens indicated to be renoved shall be renmoved and di sposed of by

the Contractor outside the |imts of Governnent-controlled property at the
Contractor's responsibility and expense before the conpletion and fina
acceptance of the work, and such nmaterials shall not be sold on the site.

.7.2 Rubbi sh and Debris

Rubbi sh and debris shall be renmoved from Governnment-control |l ed property
daily unl ess otherwi se directed, so as not to allow accunul ation.
Materials that cannot be renoved daily shall be stored in areas designated
by the Contracting O ficer.

. 8 | NTERFERENCE W TH GOVERNMENT 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
O ficer. Procedures and nethods shall also provide for safe conduct of
work and protection of property which is to renmmi n undi sturbed.

8.1 Coor di nati on
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The LSV dock area and shoreside facilities will be actively used by the
Arnmy during the construction period. The contractor shall provide a

m ni mum of 30 days notice and schedul e and coordi nate his construction
activities with the Contracting Officer, who will coordinate with the 18th
Moverrent Control Team (MCT) at the 45th Corps Support Goup (POC. 1LT
Bacht hal er, Tresa 655-0553/4110), and the Pohakul oa Trai ning Area (POC
ext. 1420 from Gahu 949-2420 on the Island of Hawaii).

The Contractor shall coordinate all work with the Contracting Oficer to
mnimze interruption and i nconvenience to the users or to the Government.
Schedul i ng and progranm ng of work will be established during the
pre-construction conference.

.8.2 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 O ficer.

.8.3 Staki ng and Flagging Existing Utilities

The Contractor, prior to start of any excavation or trenching work, shal
verify the location of all utility Iines shown on the draw ngs which are
within the areas of work, and shall mark, stake, or flag each utility line
al ong trench alignments and under areas of excavation under this project,
as approved.

.9 CONTRACTOR S OPERATI ONS OR STORAGE AREA

At the request of the Contractor, an open operations or storage area wll
be made available within the installation, the exact |ocation of which wll
be determ ned by the Government. The Contractor shall be responsible for
the security necessary for protection of his equipnment and materials, and
shall maintain the area free of debris. No rusty or unsightly materials
shal |l be used for providing the secure nmeasure and such neasure shall be
erected in a workmanli ke nanner. Before any construction conmences on
establ i shing the operation/storage area, Contractor shall take photographs
and/ or videos of the site in order to establish the original conditions of
the site. A duplicate set shall be nade and submitted to the Government
for its files. Upon conpletion and prior to the final acceptance of the
contract work, the Contractor shall restore the area to its origina

condi tion.

.10 | NSPECTI ON

.10.1 Fi nal Inspection and Acceptance

The Contractor shall give the Contracting Oficer, a m ninmum of fourteen
(14) cal endar days advance notice prior to final inspection for acceptance
by the Contracting Oficer. Al deficiencies found on final inspection

shall be pronmptly and satisfactorily corrected by the Contractor upon
notification by the Contracting Oficer
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11  WORKI NG DI RECTI VES
11.1 Wor ki ng Hours

Al work shall be perforned, Mnday through Friday. No work shall be
acconpl i shed on Saturdays, Sundays, and all federal holidays without
witten pernmission fromthe Contracting Oficer. Such witten perm ssion
shal |l be available at the job site at all tinmes during construction.

.12 PERM TS AND ENVI RONMVENTAL COWVPLI ANCE

The following pernmts and environnental conpliance letters contained in
this section are made a part of this contract. The contractor shall conply
with all permt and environmental requirements applicable to the project
construction activities. Responsibilities of the Contracting Oficer are
designated as "CO', responsibilities of the construction contractor are
designated as "CC' and joint responsibilities are designated as "CQO CC'.

a. Departnent of the Arny pernmt.

b. State of Hawaii, Departnent of Business, Econonic Devel opnent and
Tourism Hawaii Costal Zone Managenent (CZM Program Federal
Consi stency Revi ew.

c. State of Hawaii, Departnent of Land and Natural Resources,
Determ nation on need for Conservation District Use Pernit (CDUP).

d. State of Hawaii, DLNR, Division of Boating and Ocean Recreation,
Letter dated April 9, 2002.

PART 2 PRODUCTS (NOT APPLI CABLE)

PART 3 EXECUTI ON ( NOT APPLI CABLE)
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DEPARTMENT OF THE ARMY
U. S. ARMY ENGINEER DISTRICT, HONOLULU
FY. SHAFTER, HAWAL) 08858-5440

REPLY TO
ATTENTION OF

CEPOH-EC-R  (415) 18 March 2002

MEMORANDUM FOR Director of Public Works, U.S. Army Garrison,
Hawaii, ATTN: Colonel William E. Ryan, IIIL, Schofield Barracks,

Hawaii 96857-5013

SUBJECT: Letter of Permission - Replacement of Dolphin #2 at
Kawaihae Harbor LST Ramp, Kawaihae, Hawaii, File #2002001¢&8

1. We have reviewed your permit application for the subject
project and have conducted the reguired coordination with the
appropriate resource agencies.

5. Your written request for a permit to perform work in
navigable waters of the United States, State of Hawaii, pursuant
to Section 10 of the River and Harbor Act of March 3, 1899 (33
U.S.C. 403), is herehy approved. Yau are authorized to remove
and vreplace the damaged pile supported concrete dolphin #2 with a
similar size structure in the same location and install foam-
filled fenders on dolphin #1 which are identical to those that
are currently on dolphin #3.

3. In order to utilize this authorizatien, you must adnere to

all the conditions described in the Coastal Zone Management m
federal consistency determination igsued on March 4, 2002 and the
enclased General Conditions. '

4. In addition you must comply with the following Special
Conditions:

- You must notify the Chief, Regulatory Branch 72 hours in (o
advance of the atart of work.

_ The work must be completed on or before March 30, 2004.
This permission, if not previously revoked or specifically
extended, shall be null and void if the work is not docne within
this time limit.

- To the extent practicable, you must undertake the
discharge operations in a manner that minimizes the spread of
turbidity. This can be accomplished by deploying appropriate ‘:.(:.
gilt containment devices in the water surrounding the discharge

site.

- The permittee understands and agrees that, 1f future
operations by the United States require the removal, relocation, ¢°




CEPOH-ED-R (415}
QUBJECT: Letter of Permission - Replacement of Dolphin #3 at
Kawaihae Harbor LST Ramp, Kawaihae, Hawail, File #200200168

or other alteration, of the structure or work herein authorized,
or if, in the opinion of the Secretary of the Army or his
authorized representative, said structure or work shall cause
unreasonable obstruction to the free navigation of the navigable
waters, the permittee will be required, upon due notice from the
Corps of Engineers, to remove, relocate, or alter the structural
work or obatructions caused thereby, without expense Lo the
Unired States. No claim shall be made against the United States
on account of any such removal or alteration. '

5, Should you have any gquestions concerning this permit action,
please contact Ms. Lolly Silva of my Regulatory staff at 438-7023
or by FAX at 438-4060.

BY THE AUTHORITY OF THE SECRETARY CF THE ARMY:

Aﬂﬂh&b/ij AZ (5%7457”’ Hawck /z‘;gq;

RONALD N. LIGHT . DATE
Lieutenant Colonel, EN
Commanding

Enclogure

CF {(w/o encl):

Dept. of Business, Economic Development & Tourism, Office of
Planning, P.0. Box 2359, Honolulu, HI 96804

U.S. Fish and Wildlife Service, P.C. Box 50088, Honolulu, HI
96850 )

National Marine Fisheries Service, 1801 Kapiolani Elvd., Suite
1110, Honolulu, HI 96814

State Historic Preservation Division, 601 Kamokila Blvd.,
Kapolei, HI 96707 )

U.S. Environmental Protection Agency, P.0. Box 50003, Honelulu,
HI 96850

Director, Department of Land and Natural Resources, State of
Hawaii, P.O. Box 621, Honolulu, HI 96808




General Conditions:

1. You must maintain the activity authorized by this
permit in good condition and in conformance with the terms
and conditions of this permit. You are not relieved of this
requirement if you abandon the permitted activity, although Q/“
vyou may make a good faith transfer to a third party in
compliance with General Condition 3 below. Should you wish
Lo cease to maintain the authorized activity or should vyou
desire to abandon it without a good faith transfer, you must
obtain a modification of this permit from this office, which
may require restoration of the area.

2. If you discover any previously unknown historic or
archeological remains while accomplishing the activity
authorized by this permit, vyou must immediately notify this
office of what you have found. We will initiate the Federal c;‘;
and state coordination required to determine if the remains
warrant a recovery effort or if the site is eligible for
listing in the National Register of Historie Places.

3. If you sell the property associated with this permit,
you must cbtain the signature of the new owner in the space

provided and forward a copy to this office to validate the Co
transfer of this authorization.

4. You must allow representatives from this office to
inspect the authorized activity at any time deemed necessary c h
Lo ensure that it is being or has been accomplished in "
accordance with the terms and conditions of your permit.
5. Limits of this authorization:
a. This permit does not obviate the need to cbtain
other Federal, state, or local authorizations required by
law. :
. This permit deoes not grant any property rights or
exclusive privileges.
c. This permit does not authorize any injury to the
property or rights of others.
2. This permit does not authorize iriterference with
any existing or proposed Federal project.

6. Limits of Federal Liability. In issuing this permit,
the Federal Government does not assume any liability for the
following:

a. Damages o the permitted project or uses thereof as
a result of other permitted or unpermitted activities or
from natural causes.

b. Damages to the permitted project or uses thereof as
a result of current or future activities undertaken by or on
behalf of the United States in the public interest. _

c. Damages to persons, property, or to other permitted
or unpermitted activities or structures caused by the
activity autherized by this permit.




d. Design or construction deficiencies asscciated with
the permitted work.

e. Damage claims associated with any future
modification, suspension, or revocation of this permit.
7. Reliance on Applicant’s Data: The determination of
this office that issuance of this permit is not contrary to
the public interest was made in reliance on the information

you provided.

8. Reevaluation of Permit Decision. This office may
reevaluate its decisicn on this permit at any time the
circumstances warrant. Circumstances that could require a
reevaluation include, but are not limited to, the following:

a. You fail to comply with the terms and conditions of"
chis permit.

b. The information provided by you in suppoert of your
permit applicatlon proves to have been false, incomplete, or
inaccurate (See 7 above).

c. Significant new information surfaces which this
cffice did not consider in reaching the criginal public
interest decision.

Such a reevaluation may result in a determination that
it is appropriate to use the suspension modificaticn, and
revocation procedures contained in 33 CFR 325.7 or
enforcement procedure such as those contained in 33 CFR
326.4 and 326.5. The referenced enforcement prccedures
prov1de for the issuance of an administrative order
requiring you to comply with the terms and conditions of
vour permit and for the initiation of legal action where
appropriate. You will be required to pay for any corrective
measures ordered by this office, and if you fail to comply
with such directive, this office may in certain situations
{such as thoge specified in 33 CFR 209.170) accomplish the
corrective measures by contract or otherwise and bill you
for the cost.

9. Extensions. This Letter of Permission establishes a
time  limit for the completion of the activity authorized by
this permit. Unless there are circumstances requiring
either a prompt completion ¢f the authorized activity or a
reevaluation of the public interest decision, the Corps will
normally give favorable consideration to a request for an
extension of this time limic.

10. Your use of the permitted activity must not interfere 4
with the public’s right to free navigation on all navigable ‘:.
waters of the United States.

11. You must advise this office in writing, at least two Co
weeks before vou start activities authorized by this permit.




BENJAMIN J. CAYETANO
GOVERNOR

SENI F. NAYA, Ph.D.
DIRECTOR

DEPARTMENT OF BUSINESS,
ECONOMIC DEVELOPMENT & TOURISM omscroa.%?%’é%é‘g‘p&‘aﬁmg

U.S. Army

Attention:

1)

2)

Ref. No. P-9391

Telephane: {808) 587-2846

OFFICE OF PLANNING L e (008) 607 2o
235 South Berstania Street, 6th Floor, Honolulu, Hawaii 96813 = “iiv . ° '
Mailing Address: P.O. Box 2359, Honolulu, Hawail 96804 R v

March 4, 2002 o N

Colonel William E. Ryan, III
Director of Public Works

Garrison

Sehofield Barracks, Hawaii 96857-3013

Ms. Jessie Dobinchick, CEPOH-EC-T

Dear Colonel Ryan:

Subject: Hawaii Coastal Zone Management (CZM) Program Federal Consistency

Review for Replacement of Dolphin #2 at Kawaihae Harbor LST Ramp,
Kawaihae, Hawaii (Army Permit #200200168)

We have reviewed the proposal to (1) remove and replace damaged mooring Dolphin #2
and (2) install foam-filled fenders at Dolphin #1, Dolphin #2, a concrete structure supported on
steel H-beams encased in concrete, will be removed and the debris will be placed in an upland
disposal site. The replacement structure will be of similar size, structure, and installed at the
same location. The installation of the foam-filled fenders on Dolphin #1 will be identical to

those that are currently on Dolphin #3.

We concur with your CZM consistency determination based on the following:

A silt containment device shall be installed prior to construction and properly
maintained throughout the duration of construction. Removal of the silt containment
device shall not cause turbidity that violates State water quality standards.

Runoff from construction activities and parking areas shall be appropriately mitigated
and comply with applicable State of Hawaii water quality standards as specified in
the Hawaii Administrative Rules Chapter 11-54 and water pollution control
requirements as specified in Chapter 11-55. These Administrative Rules are
administered by the Department of Health (DOH) and are federally approved
enforceable policies of the Hawaii CZM Program.




Colonel William E. Ryan, Il
Page 2
March 4, 2002

3) The project shall be in compliance with regulations for the Conservation district, if
applicable, which are administered by the State Department of Land and Natural
Resources. CC

4) The project activities will be coordinated with the National Marine Fisheries Service
and the U.S. Fish and Wildlife Service to ensure that no adverse effects to threatened CO
or endangered species will occur.

CZM consistency concurrence is not an endorsement of the project nor does it convey
approval with any other regulations administered by any State or County agency. Thank you for
your continued cooperation in complying with Hawaii's CZM Program. If you have any
questions, please call Debra Tom of our CZM Program at 587-2840.

Sinccr/e{y,

e " s

avid W. Blane, AICP
{ .-~ Director
Office of Planning

¢ VU.S. Army Corps of Engineers, Regulatory Branch
U.S. National Marine Fisheries Service, Pacific Area Office
U.S. Fish and Wild life Service, Pacific Islands Ecoregion
Department of Health, Clean Water Branch
Department of Land & Natural Resources,
Planning & Technical Services Branch
Historic Preservation Division
County of Hawaii, Planning Department




PROGRAM

CONVEYANCES

AQUACULTURE DEVELOPMENT

AQUATIC RESQURCES
BOATING AND QCEAN RECREATION
CONSERVATION AND

RESOURCES ENFORCEMENT

FORESTRY AND WILDLIFE

HISTORIC PRESERVATION

DEPARTMENT OF LAND AND NATURAL RESQURCES LAND DIVISION

STATE PARKS

LAND Dlv'SlON WATER RESCURCE MANAGEMENT
F.0. BOX 621 )
HOMOLULU, HAWAI 96808 File No.; HA-02-57
DEC 31 2000

Mr. James L. Bersson, Chief

Engineering and Construction Division

U.S. Army Engineer District, Honolulu

Fort Shafter, Hawaii 96858-5440 3

Dear Mr. Bersson:

Subject: Replacement of Mooring Dolphin at Kawaihae Harbor, [sland of Hawaii

We are in receipt of your December 19, 7001 letter seeking a determination on whether a
Conservation District Use Permit (CDUP) is necessary to replace a mooring dolphin at

Kawaihae Harbor.

According to your information the subject dolphin is part of the Landing Ship for Tanks
(LST) ramp facilities owned and operated by the U.S. Army Garrison, Hawaii. Dolphin #
7 is the center of a set of three dolphins located along side a dredged slip. The dolphins
were originally built in 1959 and redesigned and reconstructed in 1964-1965, The second
dolphin is critical to safe mooring of ships and it is imperative that it be replaced as soon

as possible.

The damaged structure will be removed and the debris will be placed in an upland
disposal site. The new dolphin will be a similar sized structure in the same location.

We have determined that the aforementioned project does not require a CDUP. The
project is contained within the existing Kawathae Harbor, within an area that is controlled
by the Army. The project is minor in scope and is considered to be routine maintsnance
of an existing harbor/docking facility. We also concur with your determination that the
project is exempt from the preparation of an environmental assessment.

Approval is hereby granted to replace the Dolphin, subject to the following:

1. The applicant shall comply with all applicable statutes, ordinances, rules and
regulations of the Federal, State and County governments;

4
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The applicant shall comply with all applicable Department of Heaith
Administrative Rules; and

3. The applicant shall consult with the Department of Land and Natural Resources,
Boating Division prior to replacing the damaged mooring dolphin;

Please acknowledge receipt of this authorization, with the above noted conditions, in the
space provided below. Please sign two copies. Retain one and return the other within
thirty (30) days.

Should you have any questions on any of these conditions, please feel free to contact Sam
Lemmo of our Planning Branch at 587-0381.

W
Harry Yada{ Acting Administrator
Land Division

Chairman
Hawaii Land Agent

Hawaii Board Member
DOBOR (Hawaii)




GILBERAT S. COLOMA-AGARAN

e GHAIRPERSOK
M‘} BOAAD GF LAND AND MATURAL
n p ﬂw % AESOURCES

R . e

i ) .mf—w—-'*' QEPUTY DIRECTOR
_________ I STATE OF HAWAI! ERIC HIRANG
S DEPARTMENT OF LAND AND NATURAL RESOURCES

e DIVISION OF BOATING AND OCEAN RECREATION

et . 333 QUEEN STREET, SUITE 300
- S HONOLULU, HAWAIl 96813

April 9, 2002
: BOR-H 0345.02

o Pt

ames L. Bersson, P.E.
Chief, Engineering and
Construction Division
Department of the Army
U.S. Army Engineer District, Honolulu
Fort Shafter, Hawaii 96858-5440

et

Dear Chief Bersson:

Thank you for your January 9, 2002, correspondence concerning the replacement of the mooring
dolphin at Kawaihae Harbor, Island of Hawaii. . We are also in receipt of the Land Division’s
response to your December 31, 2001 letter,

According to your information the subject dolphin (#2) is part of the Landing Ship for Tanks
(LST) ramp facilities owned and operated by the U.S. Army Garrison, Hawaii. Dolphin #2 is the
center of a set of three dolphins located along side a dredged slip. The dolphins were originally
built in 1959 and redesigned and reconstructed in 1964-65. The second dolphin s critical to safe
mooring of ships and it is imperative that it be replaced as soon as possible.

The damaged structure will be removed and the debris will be placed in an upland disposal site.
The new dolphin will be a similar sized structure in the same location.

The Land Division lias determined that this project does not require a CDUP. The project is
contained within the existing Kawaihae Harbor, within an area that is controlled by the Army.
The project is minor in scope and is considered to be routine maintenance of an existing
harbor/docking facility. The Land Division concurred with your determination that the project is
exempt from the preparation of an environmental assessment.

Subsequent to the review of your letter and Land Division’s letter and approval, DOBOR's
approval is hereby granted to replace the dolphin subject to the following:

1. The applicant shall comply with all applicable statutes, ordinances, rules and regulations a
of the Federal, State and County governments,

2. The applicant shall consult with the Department of Land and Natural Resources, Boating _
Division prior to replacing the damaged mooring dolphin;




Chief James L. Bersson BOR-H 0345.02
Page 2
April 9, 2002

3. Any moored vessels needing to be moved for construction purposes will be the
responsibility of the contractor to relocate and return the vessels to their original moorings. c‘

4, It is our understanding that the damaged structure will be removed and the debris will be

placed in an approved disposal site. As you know, we have an ongoing problem with the sand

buildup at the launch ramp in the north harbor and each year we have to hire a contractor, at a c
considerable cost, top remove the sane. Would it be possible for the debris from the damaged °
structure to be placed in an area adjacent to the ramp to help deter the sand from washing through

the breakwater wall?

Our Hawaii District Manager, Nancy Murphy, has been in contact with Jesse and Benton of your
staff. They have informed us that the bids will go out the first of October, 2002, with the work
beginning the first part of 2003. .

Please acknowledge receipt of this authorization with the above noted conditions in the space
provided below. Please sign two copies. Retain one and return thie other within thirty (30) days.

Should you have any questions, please feel free to contact Jeff Newton of our construction staff.

Very truly yours,

W, Mason'Yoi %

Acting Administrator

ce: Chairperson
Hawaii Land Agent
Hawaii Board Member
Hawaii District Manager

ACKNOWLEDGED RECEIPT OF AUTHORIZATION:

_..——-Zﬂ_f—\ df3/or

Signat Date

JAMES L. BERSSON, P.E.

Print Name

Chief, Engineering and Construction Division
Title Honolulu Engineer District
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SECTI ON 02220

DEMCLI 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. Arny Corps of Engineers Safety
and Heal th Requi renents Manua

.2 GENERAL REQUI REMENTS

The work includes denplition, salvage of identified items and nmaterial s,
and renmoval of resulting rubbish and debris. Rubbish and debris shall be
renoved from Governnent property daily, unless otherwi se directed, to avoid
accumul ation at the denplition site. Materials that cannot be renoved
daily shall be stored in areas specified by the Contracting Oficer. In
the interest of occupational safety and health, the work shall be perforned
in accordance with EM 385-1-1, Section 23, Denolition, and other applicable
Sections. In the interest of conservation, salvage shall be pursued to the
maxi mum ext ent possi bl e; salvaged itens and naterials shall be disposed of
as specified.

.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-07 Certificates
Wor k Pl an.

The procedures proposed for the acconplishnent of the work. The
procedures shall provide for safe conduct of the work, including
procedures and nethods to provi de necessary supports, latera
braci ng and shoring when required, careful renoval and disposition
of materials specified to be salvaged, protection of property
which is to remain undi sturbed, coordination with other work in
progress, and tinmely disconnection of utility services. The

SECTI ON 02220 Page 2
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procedures shall include a detailed description of the nethods and
equi pnent to be used for each operation, and the sequence of
operations in accordance with EM 385-1-1.

4 DUST CONTROL

The amount 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

obj ectionabl e conditions such as ice, flooding and pollution

.5 PROTECTI ON

.5.1 Prot ecti 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 denplition site. No area,
section, or conponent of floors, roofs, walls, columms, pilasters, or other
structural elenent will be allowed to be |left standing wi thout sufficient
braci ng, shoring, or lateral support to prevent collapse or failure while
wor knen renmove debris or performother work in the i mediate area

.5.2 Protection of Structures

Fl oors, roofs, walls, columms, pilasters, and other structural conponents
that are designed and constructed to stand wi thout |ateral support or
shoring, and are deternined to be in stable condition, shall remain
standi ng wi t hout additional bracing, shoring, of l|lateral support unti
denol i shed, unless directed otherwi se by the Contracting Oficer. The
Contractor shall ensure that no elenents determined to be unstable are |eft
unsupported and shall be responsible for placing and securing bracing,
shoring, or lateral supports as nay be required as a result of any cutting,
renoval, or denolition work perforned under this contract.

.5.3 Protection of Existing Property

Bef ore begi nning any denolition work, the Contractor shall survey the site
and exani ne the drawi ngs and specifications to deternine the extent of the
work. The Contractor shall take necessary precautions to avoid damage to
existing itens to renain in place, to be reused, or to remamin the property
of the Governnent; any danaged itens shall be repaired or replaced as
approved by the Contracting Oficer. The Contractor shall coordinate the
work of this section with all other work and shall construct and nmaintain
shoring, bracing, and supports as required. The Contractor shall ensure
that structural elenents are not overl oaded and shall be responsible for

i ncreasing structural supports or addi ng new supports as nay be required as
a result of any cutting, renoval, or denolition work perforned under this
contract.

.5.4 Protection Fromthe Wat her

The interior of buildings to renmmin; salvageable materials and equi prent
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shall be protected fromthe weather at all tines.

.5.5 Envi ronmental Protection

The work shall conply with the requirenments of Section 01430 ENVI RONVENT
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 Applicabl e)

PART 3 EXECUTI ON

3.

1 EXI STI NG STRUCTURES

Exi sting structures indicated shall be renpved as indicated on the draw ngs.

.2 DI SPCSI TI ON OF MATERI AL

Title to naterial and equi pnent to be denolished, except Government sal vage
and historical itens, is vested in the Contractor upon receipt of notice to
proceed. The Governnent will not be responsible for the condition, |oss or
damage to such property after notice to proceed.

2.1 Sal vageabl e Itens and Materi al

Contractor shall salvage itens and material to the naxi mnum extent possible.

.2.1.1 Mat eri al Sal vaged for the Contractor

Mat eri al sal vaged for the Contractor shall be stored as approved by the
Contracting Oficer and shall be renoved from Governnment property before
conpletion of the contract. Material salvaged for the Contractor shall not
be sold on the site.

.2.1.2 H storical Itens

Hi storical itens shall be renpbved in a nanner to prevent damage. The
followi ng historical itens shall be delivered to the Governnent for

di sposition: Corner stones, contents of corner stones, and docunent boxes
wherever |ocated on the site

. 2.2 Unsal vageabl e Materi al

Concrete, masonry, and other nonconbustible material, except concrete
permtted to remain in place, shall be disposed of at an approved site.
The State's Keawekapu artificial reef site at Kihei, Maui may be avail abl e

SECTI ON 02220 Page 4
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for large pieces of netal and concrete materials. This action would need
to be coordinated with the Corps of Engineers' Technical Branch (POC Benton
Ching 438-1157) and with State's Division of Aquatic Resources (POC Brian
Kanenaka 587-0332) at |east 30 days prior to disposal

.3 CLEAN UP

Debris and rubbish shall be rermoved from basenment and sinilar excavations.
Debris shall be renbved and transported in a nmanner that prevents spillage
on streets or adjacent areas. Local regulations regardi ng hauling and

di sposal shall apply.

-- End of Section --
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SECTI ON 02396

RESI LI ENT FOAM FI LLED MARI NE FENDERS

PART 1 GENERAL

1.

1.

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred within the text by the
basi ¢ designation only.

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

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 153/ A 153M (1995) Zinc Coating (Hot-Dip) on Iron and
St eel Hardware

ASTM D 412 (1997) Wul cani zed Rubber and Thernopl astic
Rubbers and Thernopl astic El astoners -
Tensi on

ASTM D 470 (1993) Crosslinked Insul ations and Jackets

for Wre and Cabl e

ASTM D 1052 (1985; R 1994) Measuring Rubber
Deterioration-Cut Gowth Using Ross
Fl exi ng Appar at us

ASTM D 1630 (1994) Rubber Property - Abrasion
Resi st ance (NBS Abrader)

ASTM D 1667 (1976; R 1990) Flexible Cellular Mterials
- Vinyl Chloride Polynmers and Copol yners
(d osed-Cell Foam

ASTM D 2240 (1997) Rubber Property - Duroneter Hardness

ASTM D 3575 (1993) Flexible Cellular Mterials Mde
From d efin Polyners

AMERI CAN WELDI NG SCOCI ETY, INC. (AWB)
AWS D1.1 (1996) Structural Welding Code - Steel
2  SYSTEM DESCRI PTI ON

2.1 Desi gn Requi renents

SECTI ON 02396 Page 2
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The Contractor shall provide a fender of his own design which is configured
as required by paragraph entitled "Configuration.” The Contractor's design
shall utilize the products and materials as specified to provide a fender
which will neet the general intent of use and the minimumtesting
requirenents. In addition, the Contractor's design shall be adequate to
assure a usable ten-year fender life, w thout najor damage. Werever
mnimmlinmts are given in paragraph entitled "Configuration," the
Contractor shall construe these mnimuns to be [ ower construction limts on
his design. These construction mninuns shall be exceeded wherever
required by the Contractor's design in order to neet the provisions of this
speci fication.

.2.2 I ntent of Use

The intended use of this fender is that the fender shall be mounted to

dol phins #1 and #2 as indicated on the drawi ngs. The vessel, LST 1184,
shal | be assumed to dock and undock at |east 120 times during the fender's
10-year life and will be assunmed to inpart the energy specified in

par agraph entitled "Perfornmance Requirenents" to fenders at each docking
occurrence. The vessel will approach the berth, contact the fender, and
then be positioned longitudinally along the berth to reach its noored
position. Each berthing operation will inpart the specified energi es and
forces to each fender including the |Iongitudinal forces specified in

par agraph entitled "Fender Pull-Through Test." While npbored at a berth,
the vessel will inpart lateral forces to each fender equal to the sustained
| oads specified in paragraph entitled "Fender Sustained-Load Test" for a
m ni mum of 200 tinmes for 24 hours each occurrence during its 10-year life.

. 2.3 Per f or mance Requi renents

The resilient, foamfilled narine fenders shall be designed so that when
conpressed across its dianeter by two parallel flat plates extending the
full length and width of the fender, the fender shall absorb 23,000

f oot - pounds of energy +15 percent when 60 percent conpressed (i.e. to a

di mensi on of 40 percent of its original dianeter) with a correspondi ng | oad
of not nore than 29,000 pounds +15 percent. The fender shall also be
designed to withstand a sustained reaction force of 15,000 pounds for a
duration of not |ess than 24 hours each occurrence for at |east 200
occurrences during its 10-year life. Average reaction pressure
corresponding to 13,500 foot-pounds of energy shall not exceed 10 psi.

.3 SUBM TTALS
Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 05 Design Data

Resilient, foamfilled nmarine fenders

Submit cal cul ations, including conputer anal ysis and ot her
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desi gn dat a.

SD- 06 Test Reports.
Fender conpression test.
Fender cyclic-conpression test.
Fender sustained-|oad test.
Fender pull-through test.
El astonmeric skin thickness test.

Submit copies of reports of tests specified herein. The tests
shal | have been perforned within three years of subnittal of the
reports for approval. Also, subnmit reports for tests specified in
ref erenced docunents which are applicable to the particul ar
material furnished for use.

SD- 08 Manufacturer's Instruction

Resilient, foamfilled marine fenders.

I ncl ude di nensions, material specifications, and nethod of
manuf act ur e.

4 QUALI TY ASSURANCE
4.1 El ast oner Skin

The el astonmer skin of the fender shall be free fromcracks, burrs, warpage,
checks, chipped or blistered surfaces, and shall have a snpboth surface.

.4.2 St eel Fabrication

The steel used in fabrication shall be free from ki nks, sharp bends, and
ot her conditions which would be detrinmental to the finished product.

Manuf acturi ng processes shall not reduce the strength of the steel to a
val ue I ess than intended by the design. Manufacturing processes shall be
done neatly and accurately. Make bends by controlled neans to insure
uniformty of size and shape.

.4.3 Foam Cor e

The foam core shall be honbgeneous and of one piece fabricated construction
and shall not be in chip or granular form The formcore shall not contain
scraps, strips, or sheets of foameither rolled or stuffed into the

requi red shape unl ess pieces are bonded together in layers of uniform
patterns to forma honbgeneous, one piece core. Honmbgeneous foamrings of
adequat e thickness to insure performance of the fender are acceptable

provi ded the Contractor can show a mni num 5-year performance of simlar

f enders.
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4.4 Wl ding

AWS D1.1. Welds shall be of sufficient size and shape to devel op the ful
strength of the parts connected by the welds. Wlds shall transmt stress
wi t hout pernmanent deformation or failure when the parts connected by the
wel d are subjected to proof and service | oadings.

.5 DELI VERY, STORAGE, AND HANDLI NG

Fenders shall be undamaged when delivered and shall be handl ed and stored
so as to prevent danmage such as bending or abrading end fittings or cutting
of rubber. Protect fenders from exposure to damaging |iquids, oils, and

gr eases.

.6 WARRANTY

Furni sh the manufacturer's warranty. The warranty shall be issued directly
to the Government and shall not be limted in dollar value. The warranty
peri od shall be not |less than 10 years fromthe date of Governnent
acceptance of the work.

PART 2 PRODUCTS

2.

1 CONFI GURATI ON

Fenders shall have cylindrical nid-bodies with conical or hem spherica
shaped ends termnating in an end fitting on the cylinder's centerline at
each end. The dianeter of the m d-body shall be 36 inches ninimm and the
length of the flat portion of the m d-body shall be 43 inches mnimum |If
coni cal ends are provided, they shall have an angle of 60 to 75 degrees,
when neasured fromthe central axis of the fender. The fittings at either
end shall be connected through the center of the fender by a chain, shal
termnate in a clevis fitting sized for a 3/4 inch shackle and shall swi vel
to allowthe end fitting to rotate freely on the axis of the fender. The
length of the fender fromeye to eye of the end fittings shall be a m ni mum
of 72 inches. Design end fitting as snall as possible to transmt the
ultimate | oad of the shackle to the fender. End fitting shall be sized so
as not to contact | oading surfaces when the fender is conpressed to 30
percent of its original diameter (70 percent conpression). Fill interior
of the fender with energy absorbing closed-cell foamas specified. The use
of chipped or particulate foamis not acceptable.

.2 FOAM CORE

The energy absorbing foamcore shall be a closed-cell cross-1inked
pol yet hyl ene foamwi th the follow ng properties:

a. Density, ASTM D 1667, 3.3 to 4.3 |l bs/ft3
b. Tensile strength, ASTM D 3575 or ASTM D 412, 40 psi m ni num
c. Elongation (ultimate), ASTM D 3575 or ASTM D 412, 140 percent

m ni num
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d. Water absorption percent volune after 24 hour exposure, ASTM D 1667,
4.0 percent nmaxi mum

e. Continuous service tenperature, -50 to +175 degrees F.
f. 25 percent conpressive set, ASTM D 1667, 8 percent naxi num *
g. 50 percent conpressive set, ASTM D 3575, 12 percent maxi mum *

* Contractor option: Conpressive Set of foamcore material shall be based
on either the 25 percent or the 50 percent requirement |isted.

.3 FENDER SKI N

The outer fender skin shall be mnimm3/4 inches thick and constructed of
el astomer as specified. Reinforcing is optional as required by the
Contractor's design. |If reinforcing is used, twelve separate fil ament
reinforcing waps shall be applied as specified under Filanment Wap. The
filament wraps shall be evenly distributed in the inner 80 percent to 90
percent of the coating thickness. The outer 10 percent to 20 percent of

el astomer shall have no filanent reinforcing. The elastonmer and filanents
shall be applied in a continuous nmanner to assure adhesi on between the
various |layers. The connection of the skin to the end fittings shall be
designed and sized to transmt twice the safe tensile capacity of the chain
into the fender skin.

.3.1 El ast oner
The el astoner used in the fender skin shall be 100 percent PTMVEG
(pol yt etranet hyl eneet her glycol) polyether urethane el astonmer, with the
foll owi ng unreinforced properties:

a. Shore A hardness, ASTM D 2240, 75A To 95A.

b. Tensile strength, ASTM D 412, 2000 psi m ni num

c. Elongation (ultimate), ASTM D 412, 140 percent m ni num

d. Tear strength, ASTM D 470, 70 Lbs/inch m ni num

e. Flex life (Ross), ASTM D 1052, 200, 000 cycles m ni num

f. Abrasion resistance (NBS), ASTM D 1630, 100 ni ni num
. 3.2 Fil ament Wap
Construct each filament reinforcing wap of continuous filanents applied in
a helical pattern, at a helix angle of 45 to 60 degrees to the |ongitudina
axis of the buoy. A wap shall consist of two such filanent helixes of
equal but opposing helix angles. The spacing between the filaments in the
sane helix shall be no nore than 1/8 inch, nmeasured in a direction

parallel to the |ongitudinal axis of the fender. Each wap shall extend
along the entire longitudinal axis of the fender and shall al so encase the
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fender end fittings and secure themto the fender body.
.3.3 Fi | ament Rei nforcing

If filament reinforcing is required by the Contractor's design, the
reinforcing filaments in the outer skin shall be nylon tire cord of
2540 denier weight with the foll owi ng properties:

a. Breaking strength, 53 pounds
b. Elongation (ultimte), 18 percent
.3.4 Har dwar e

The internal chain connecting the two end fittings and the two end fittings

shal | be gal vani zed i n accordance with ASTM A 123 or ASTM A 153/ A 153M as
appropriate. The chain and end clevis fitting shall have a m ni num

ultimate tensile capacity of 9500 pounds. The internal chain and end

clevis fitting shall have a minimumultimte tensile capacity of 9500 pounds.
Shackl es shall be 1 3/4 inches and shall have a minimumultimate tensile
capacity of 65,000 pounds.

.3.5 Col or

Fender skin color shall be grey throughout the entire thickness.
Gal vani zed hardware shall be unpainted.

.3.6 Repairability

The fender casing shall be repairable in the event of tears or punctures in
the el astonmer skin. The repaired area shall have not |ess than 90 percent
of the properties as specified in paragraph entitled "El astoner."” Required
repair materials shall be readily available fromthe fender nanufacturer

.4 SOURCE QUALITY CONTROL
4.1 Fender Conpression Test

Conpress fender along its dianeter between two parallel flat plate surfaces
to a conpressed dinension of 40 percent of its original dianmeter. Record

| oad and the corresponding deflection at one inch increnents and plot as a
graph of |oad versus deflection. The |oad-deflection curve shall then be
integrated to generate an energy-deflection curve for the fender. The
fender shall nmeet the energy and force perfornance requirenents of the

par agraph entitled "Perfornance Requirenents." After conpression of the
fender to 40 percent of its original dianeter (60 percent conpression) the
fender shall rebound to 90 percent of its original dianeter within two

m nutes after the load is renoved, and to 95 percent of its origina
dianeter within 30 nminutes after the load is renoved

. 4.2 Fender Cyclic-Conpression Test
Conpress the fender along its dianeter between two parallel flat plate

surfaces to a conpressed di nension of 40 percent of its original dianeter.
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Rel ease the | oad and reconpress as before. Repeat the conpression and
rel ease cyclic loadings for a mininumof 10 full cycles of conpression.
Per manent deformation, cracking, or tearing of the fender skin, fender
core, or end fittings shall constitute failure of this test.

.4.3 Fender Sust ai ned-Load Test

Apply a 15,000 pound conpressive |load as in paragraph entitled

"Fender Conpression Test," and hold this load for 24 hours. Record | oad
and deflection each hour. |Inmediately after rel ease of the | oad, neasure
rebound of the fender. Continue to record fender rebound for 24 hours.
Failure of the fender or foamcore to rebound to 90 percent of its origina
di aneter after 24 hours shall constitute failure of this test. |f the foam
core is not bonded to the skin of the fender, devise and execute a neans
for measuring rebound of the foamcore and for measuring the void between
the foamcore and the skin. The maxi numrate of conpression per mnute
shal |l be 20 percent of the total reaction force at 60 percent conpression
The full conpression cycle, not including rebound, shall take a nmi ni mum of
5 m nutes.

4.4 Fender Pull-Through Test

Devi se and performa test which will measure the resistance of the end
fittings and internal chain to pull through the | ongitudinal axis of the
fender. Failure of the chain, end fittings, or skin to resist at |east
9500 pounds of pull-through tension shall constitute failure of

this test. After |oading, evidence of permanent deformation, cracking, or
tearing of the fender or end fittings shall also constitute failure of this
test.

.4.5 El astoneric Skin Thi ckness Test

After fabrication of all of the fenders and prior to fender shinent to the
construction site, performa mninumof 3 skin thickness tests per fender
for each of 3 fenders to be selected at random by the Contracting Oficer
Test locations on the fenders will be selected by the Contracting Oficer
Each test shall consist of taking a 1/4 inch dianmeter (mninmum to 1/2 inch
di ameter (maxi mnum) core fromthe fender skin which can be renoved fromthe
skin and exam ned for thickness of elastomer and pl acement of reinforcing
(when reinforcing is required). Take skin thickness neasurenents fromthe
core sanple and record nmeasurenents noting placenent of reinforcing. Were
t he skin thickness neasurenment is less than the specified mninmm or the
m ni mum required by the Contractor's design (whichever is greater) by nore
than 10 percent, reject the fender. |In addition, if the average of skin

t hi ckness tests for one fender is not equal to or greater than the
specified mninum or the mnimumrequired by the Contractor's design

(whi chever is greater), reject the fender. |If tested fender is rejected,
at the option of the Contracting O ficer, the Contractor shall then conduct
t hi ckness tests for additional fenders. Replace rejected fenders with
fenders nmeeting the provisions of this specification. Test replacenent
fenders for skin thickness as specified herein. Skin thickness tests will
be witnessed by the Contracting Oficer. The Contractor shall notify the
Contracting O ficer 10 working days prior to conducting skin thickness
tests. After skin thickness testing, patch core holes with el astoner of
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t he sane conposition and thickness as the specified elastoner skin. Nylon
reinforcing is not required in core hole patches.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON

Install fenders as indicated on the draw ngs.

-- End of Section --
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SECTI ON 02453

PRESTRESSED CONCRETE PI LI NG FOR CI VI L WORKS

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 SP-66 (1994) AClI Detailing Manual
AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

ASTM A 416/ A 416M (1996) Steel Strand, Uncoated Seven-Wre
for Prestressed Concrete

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

ASTM A 934 (1998) Standard Specification for
Epoxy- Coat ed Prefabricated Steel
Rei nforci ng Bars

ASTM C 33 (19999a) Concrete Aggregates

ASTM C 150 (1998a) Portl and Cenent

ASTM C 260 (1998) Air-Entraining Adm xtures for
Concrete

ASTM C 494 (1999) Chenical Adnixtures for Concrete

AVERI CAN VELDI NG SOCI ETY ( AVS)

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

CORPS OF ENG NEERS ( COE)

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete
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PRECAST/ PRESTRESSED CONCRETE | NSTI TUTE ( PCl)

PClI Ml -116 (1985) Manual for Quality Control for
Pl ants and Production of Precast and
Prestressed Concrete Products

.2 SUBM TTALS

Government approval is required for submttals with a "G' designation

submittals not having a "G' designation are for infornmation only. Wen

used, a designation following the "G' designation identifies the office

that will reviewthe submittal for the Governnent. The follow ng shall be

subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Prestressed Concrete Piles.

Submit detail drawings of piles at |east 30 days prior to
comencenent of work.

Pile Placenent Plan and Tol er ances.

Submit pile placenent plan and tol erances at |east 30 days prior
to delivery of piles to the jobsite.

SD- 03 Product Data
Pile Driving Equipnent.

Submit descriptions of pile driving equi pnment, including
hanmers, power packs, driving helnets, cap bl ocks, pile cushions,
| eads, extractors, jetting equipnent, and preboring equi pnent at
| east 30 days prior to comencenent of work.

Cutting of Piles.

Submit the proposed nethod for cutting piles for desired |l ength
and for renoval of driving heads 30 days prior to the start of
pile driving.

Del i very, Storage, and Handli ng.

Submit delivery, storage, and handling plans for piles at |east
30 days prior to delivery of piles to the jobsite.

Concrete M x.
Submit concrete mxture proportions prior to casting piles.
Curing of Piles.

Submit nmethods and details for curing piles prior to casting

pil es.
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SD- 06 Test Reports
Driving Records.
Submit original pile driving records daily.
SD-07 Certificates
Cap Bl ock.

Submit the make-up of the proposed cap bl ock, including materi al
type, dinensions, nodulus of elasticity, and coefficient of
restitution. This information shall be included with the Pile
Driving Equi pnent submttal

Driving Records Form

Submit the proposed formfor recording pile driving records 30
days prior to commencenent of work.

Adm xtures. Aggregates. Cenent. Pozzolan. Prestressing Steel
Rei nforci ng Steel

Submit certificates of conpliance for adm xtures, aggregates,
cenment, pozzolan, reinforcenent steel, and prestressing stee
prior to commencing fabrication of piles. Subnmit certificates for
adm xtures, aggregates, cenent, and pozzolan along with concrete
m X proportions. Submt aggregate source and gradation
i nformati on for aggregates.

1.3 QUALI FI CATI ONS

The precast concrete manufacturing plant shall be certified by the
Precast/Prestressed Concrete Institute (PCl), Plant Certification Program
or the nmanufacturer shall establish a quality control program based on PCl
Wnl -116 prior to the start of production

1.4 DELI VERY, STORAGE, AND HANDLI NG

Pil es shall be stored, handled, and transported in accordance with PCl

Wnl -116 except as follows. Methods used for handling and storage of piles
shall be such that the piles are not subjected to excessive bendi ng stress,
cracki ng, spalling, or other damage. Piles which are danmaged during
delivery, storage, or handling to the extent they are rendered unsuitable
for the work, in the opinion of the Contracting Oficer, will be rejected
and shall be renpbved fromthe work site at no cost to the Government.

1.4.1 Del i very and Storage
Piles shall be held at the plant until the specified ultinate conpressive
strength is obtained or 14 days, whichever is greater. Storage areas for

piles shall be stabilized and suitable foundations provided so differentia
settlenent or twisting of the pile does not occur. Stacked piles shall be
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separ ated and supported by dunnage placed across the full wi dth of each
bearing point and in vertical planes between the piles. The stacks shal

be linted to 5 feet in height unless otherw se approved. Each pile shal
be stacked in a straight position and supported every 10 feet or |ess al ong
its length (ends inclusive) to prevent excessive sweep in the pile.

. 4.2 Handl i ng

Piles shall be lifted by neans of a suitable bridle or slings attached to
the pile at the marked pickup points. Unless special lifting devices are
attached for pickup, pickup points shall be plainly marked on all piles
after renoval of the forms. Alternate pickup nmethods or |ocations shall be
subj ect to approval. Dragging of piles across the ground will not be
permtted. The Contractor shall inspect each pile for sweep and structura
damage such as cracking and spalling before transporting themfromthe
storage site to the driving area. Sweep shall be checked by placing the
pile on a firmlevel surface and rotating the pile. Sweep shall be Iimted
to 2 inches over the length of the pile. The Contractor shall again check
the pile for excessive sweep and danage i nmedi ately prior to placenent in
the driving |l eads. Piles having excessive sweep shall be rejected.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Admi xt ures
Chemi cal adm xtures shall conformto ASTM C 494. Air-entraining adm xture

shall conformto ASTM C 260. Calciumchloride or adm xtures containing
chlorides or nitrates shall not be used.

1.2 Aggr egat es

Aggregates shall conformto ASTM C 33, O ass 3S, except as specified

ot herwi se herein. Fine aggregates fromdifferent sources of supply shal
not be mxed or stored in the sanme stockpile, or used alternately in the
sanme concrete mx or the sane structure without approval. The fineness
nodul us of fine aggregate shall not be less than 2.40 or greater than 3.00.

.1.3 Cenent

Portl and cenent shall conformto ASTM C 150, Type Il. Cenent shall have a
maxi mumtrical cium al um nate content of 8 percent.

.1.4 Adni xt ures

If required, ASTM C 494, type as specified hereinafter. Do not use
adm xtures containing chlorides.

.1.4.1 Ret ar di ng

ASTM C 494, Type B, D, or G

2.1.4.2 Wat er Reduci ng

SECTI ON 02453 Page 6



DOLPHI N2

ASTM C 494, Type A, E, or F.
.1.4.3 Cor rosi on | nhibitor

ASTM C 494, Type C. Al concrete for precast prestressed concrete piles
shall contain a calciumnitrite solution at the rate as foll ows:

Prestressed concrete piles 27.4 liter/cubic neter (5.5 gal/cy)

The calciumnitrate solution shall contain 30 percent +/- one percent
calciumnitrate by weigh and shall weigh 1.27 kg +\- 0.012 kg per liter

.1.5 Prestressing Stee

Prestressing steel shall be seven-wire, 1/2 inch dianeter, |ow relaxation
or stress-relieved or steel strand confornming to the requirenments of ASTM A
416/ A 416M  Steel shall be free fromgrease, oil, wax, paint, soil, dirt,

| oose rust, kinks, bends, and other defects.

.1.6 Rei nforcing Steel

Non- prestressing reinforcing steel shall conformto ASTM A 615/ A 615M
Grade 60, deforned.

1.7 Ties and Spirals

Steel for ties and spirals shall conformto ASTM A 82. Sprials and ties
shal | be expoxy coated in accordance with ASTM A 934.

.1.8 Wat er

Water for mxing concrete shall be fresh, clean, drinkable, and free from

i njurious ampunts of oils, acids, alkalies, salts, organic materials, or

ot her substances that nmay be deleterious to concrete or steel. Undrinkable
water may be used if it neets the requirements of COE CRD-C 400. Tine of
set for concrete nade with undrinkable water may vary from one hour earlier
to one and one-half hours later than a control sanple made with distilled
wat er .

.2 FABRI CATI ON
2.1 Prestressed Concrete Piles

Prestressed concrete piles shall be solid concrete piles of the type
indicated. Piles shall be cast as nmonolithic units of honbgeneous concrete
and pretensioned with prestressing steel. Mnufacturing requirenents for
piles shall conformto PClI Ml -116 except as nodified. Pick-up points
shall be narked on the piles at the indicated |ocation after removal of the
fornms. Detail draw ngs of piles, show ng dinensions and fabrication
details including forns, reinforcenent, collars, shoes and pick-up points,
shall be submtted for approval. The Contractor shall notify the
Contracting O ficer one (1) week prior to the date casting of piles is to
begi n.
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2.2 For ns

Fornms shall be of steel, braced and stiffened agai nst deformation,
accurately constructed, watertight, and supported on unyielding concrete
casting beds. Formsurfaces shall be within 1/4 inch of a true plane in a
I ength of 50 feet. Forns shall permt noverment of the pile wthout danage
during rel ease of the prestressing force. Voids shall be forned.

.2.3 Rei nf or cenent and Enbednents

Rei nforcing steel, prestressing steel, and enbedded itens shall be
accurately positioned in the forms and secured to prevent nmovenment during
concrete placenent. Steel shall have a m nimum concrete cover of 3 inches.

Rei nforcing steel details shall conformto ACl SP-66. Welding of
reinforcing steel shall be in accordance with AWS D1. 4.

.2.4 Concrete M x

The concrete mx shall be selected by the pile manufacturer to have an
ultimte conpressive strength of 6000 psi at 28 days. The water-cenent
rati o (by weight) shall be held to the nminimum consistent with workability
required for placenent but in no case shall it exceed 0.40. Concrete shal
be air entrained with a mninumof 3 percent and a maxi mum of 6 percent air
entrai nnent, acconplished by use of an additive at the mixer. Nom na
maxi mum si ze coarse aggregate shall be 3/4 inch. Once production begins,
changes to the mix will not be permtted without witten submttal and
approval of the proposed changes.

.2.5 Concrete Wrk

Concrete shall not be deposited in the forns until the placenent of the

rei nforcement and anchorages has been inspected and approved by the
Contracting O ficer. Conveying equi prment shall be cl eaned thoroughly
before each run and the concrete conveyed fromthe mxer to the forns as
rapi dly as practicable using nethods that will not cause segregation or

| oss of ingredients. Concrete shall be deposited as nearly as practicable
inits final position in the fornms. At any point in conveying, the free
vertical drop of the concrete shall not exceed 3 feet. Chuting will be
permtted if the concrete is deposited into a hopper before being placed in
the forns. Concrete that has segregated in conveying shall be renoved.
Each pile shall be produced of dense concrete with snoboth surfaces.

Vi brat or heads shall be snmaller than the mni mum di stance between stee
pretensioning. Side forns shall not be renpbved until concrete has attained
3500 psi compressive strength. Dinensional tol erances shall conformto PCl
Wnl -116. The ends of all piles and corners of square piles shall be
chanfered 3/4 inch or, in lieu of chanfering, nay be rounded to a 1 inch
radi us.

.2.6 Pr et ensi oni ng

Anchorages for tensioning the prestressing steel shall be an approved type.
The tension to which the steel is to be pretensioned shall be neasured by
the el ongation of the steel and also by the jack pressure reading on a
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gauge or by the use of an accurately calibrated dynanoneter. The gauge or
dynanoneter shall have been calibrated by a calibration | aboratory approved
by the Contracting Oficer within 12 nonths of commencing work and every 6
nonths thereafter during the termof the contract. Means shall be provided
for measuring the elongation of the steel to the nearest 1/4 inch. The
applied | oad determ ned from el ongati on neasurenents shall be conputed
usi ng | oad-el ongation curves for the steel used. Wen the difference
between the results of neasurenment and gauge reading is nore than 5
percent, the cause of the discrepancy shall be corrected. The tensioning
steel shall be given a uniformprestress prior to being brought to design
prestress. The sane initial prestress shall be induced in each unit when
several units of prestressing steel in a pile are stretched simultaneously.

L 2.7 Det ensi oni ng

Rel easi ng of prestressing force in pretensioned piles shall be performed in
a manner that mnimzes eccentricity of prestress. Tension in the strands

shal |l be rel eased fromthe anchorage gradually. |In no case shall the
stress be rel eased after casting w thout approval. The transfer of
prestressing force shall be done when the concrete has reached a
conpressive strength of not less than 5,000 psi. The prestressing stee

shall be cut or ground flush with the pile ends.
. 2.8 Curing of Piles

Curing of piles shall be in accordance with the provisions contained in PCl
Wnl -116 except as follows. The nmaximumrate of heat gain shall not exceed

40 degrees F per hour and the maxi mum concrete tenperature shall not exceed
165 degrees F during the curing cycle. Curing shall be continued until the
concrete has attained a mni num conpressive strength of 3500 psi as

determ ned by the concrete test cylinders.

. 2.9 Splices
Splices will not be permtted.
.3  TESTS, | NSPECTI ONS, AND VERI FI CATI ONS

Testing during nmanufacture shall be performed by an approved comercia
testing laboratory or by an approved | aboratory naintai ned by the
manuf acturer of the material. Mninmumrequirenments for testing during
manuf acture shall be as required in PCI Ml -116 except as nodifi ed.

.3.1 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be Anerican Concrete Institute (ACI) Certified Wrknen in one of the
foll owi ng grades or shall have witten evidence of having conpleted sinmlar
qual i fications prograns:

Concrete Field Testing Technician, G ade |

Concrete Laboratory Testing Technician, Grade | or |
Concrete Construction Inspector, Level |
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Concrete Transportation Construction Inspector or Reinforced Concrete
Speci al I nspector, Jointly certified by Arerican Concrete Institute
(ACl), Building Oficial and Code Adm nistrators International (BOCA)
International Conference of Building Oficials (1CBO, and Southern
Bui | di ng Code Congress International (SBCCl).

The foreman or |ead journeynan of the flatwork finishing crew shall have
simlar qualification for ACl Concrete Flatwork Technici an/ Fini sher or
equal, with witten docunentation

. 3.2 Concrete Cylinders

A mnimum of four standard 6 inch by 12 inch concrete test cylinders per
casting bed shall be nade to indicate transfer and 28-day strengths. The
test cylinders may be 4-inch by 8-inch in lieu of the standard 6 i nch by 12
i nch cylinders when the required 28-day strength of the concrete is 8000
psi or above.

.3.3 Testing by Gover nment

Facilities shall be nade avail able to the Contracting Oficer for naking
and testing any additional test cylinders desired.

.3.4 Certificates of Conpliance

The Contractor shall certify and subnmit Certificates of Conpliance that
adm xtures, aggregates, cenent, and pozzol an used conformw th the

requi renents of the specifications. Manufacturer's literature indicating
conformance nay be submitted for adm xtures.

PART 3 EXECUTI ON

3.

3.

1 PI LE DRI VI NG EQUI PVENT
1.1 Pile Driving Hammers

Pile driving hamrers shall be of the inpact type and capabl e of satisfying

t he requi renent of paragraph | NSTALLATI ON, subparagraph PENETRATI ON

CRITERIA. Hammers shall be diesel hammers of the single acting,

doubl e-acting, or differential acting type. The rated energy of hanmers

shall be Iimted to a mnimum of 30,000 foot-pounds. Engine capacity

shal |l be sufficient to operate hammers continuously at the full rated speed

so that a single-acting hamer obtains a full upward stroke of the ram a

doubl e-acti ng hammer operates at or near the blows per mnute at which the

hamrer is rated, and a differential type hamer obtains a slight rise of

t he hanmmer base during each upward stroke. Single-acting hamers shal

have a scale (ininches) fixed to the hanmer's ram guide and a pointed

i ndicator fixed on the ramto allow reading of the hammer's stroke. Both

the scale and indicator shall be easily legible to observers on the ground.
Hamrers shall have a gage to nonitor hanmer bounce chanber pressure for

di esel hamrers or pressure at the hamrer for air and steam hamers. This

gage shall be operational during the driving of piles and shall be nounted
in an accessible location for nmonitoring by the Contractor and the

Contracting O ficer.
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1.2 Driving Hel nets and Pil e Cushions

A driving helnet including a pile cushion shall be used between the top of
the pile and the ramto prevent inpact damage to the pile. The driving
hel met and pil e cushion conbination shall be capable of protecting the head
of the pile, mnimze energy absorption and dissipation, transnt hanmer
energy uniformy over the top of the pile and prevent excessive tensile
stresses from developing in the concrete during driving. The driving

hel met shall fit loosely around the top of the pile so that the pile is
not restrained by the helnet if the pile tends to rotate during driving.
The pile cushion may be of solid wood or of |am nated construction

conpl etely cover the top surface of the pile, and be retai ned by the
driving helmet. M ninmumthickness of the pile cushion shall be 3 inches
and the thickness shall be increased so as to be suitable for the size and
| ength of pile, character of subsurface material to be encountered, hanmer
characteristics, and the required driving resistance. The follow ng

i nfornati on for each hamrer proposed shall be subnmtted

a. Pile driving hel net, nake, and wei ght (pounds).

b. Pile cushion material, type, proposed thickness, nodulus of
elasticity, and coefficient of restitution.

. 1.3 Cap Bl ocks

The cap bl ock (hanmer cushion) used between the driving cap and t he hanmer
ram may be of solid hardwood block with grain parallel to the pile axis and
enclosed in a close-fitting steel housing or may consist of alum num and
approved industrial type plastic |am nate disks stacked alternately in a
steel housing. Steel plates shall be used at the top and the bottom of the
cap bl ock. The cap block shall be replaced if it has been damaged, highly
conpressed, charred, or burned or has becone spongy or deteriorated in any
manner. |f a wood cap block is used, it shall not be replaced during the
final driving of any pile. Under no circunstances will the use of small
wood bl ocks, wood chips, rope, or other material permtting excessive |oss
of hammer energy be permtted.

.1.4 Pile Extractors

| mpact hanmmers are required for pulling piles.

.1.5 Pr ebori ng Equi prent

The auger of the preboring equi pnent shall be sufficiently rigid to dril
the pilot hole within the tolerances for pile driving specified in

par agr aph | NSTALLATI ON, subpar agraph PILE PLACEMENT AND TOLERANCES. Auger
di ameter shall not exceed two-thirds the dianmeter of the pile.

.2 | NSTALLATI ON

2.1 Lengt hs of Permanent Piles

The I engths of piles required are indicated on the draw ngs.
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2.2 Pil e Pl acenent and Tol er ances

A pile placenent plan and tol erances shall be devel oped to show the
installation sequence and t he methods proposed for controlling the |ocation
and alignnent of piles and submtted for approval. Piles shall be placed
accurately in the correct |ocation and alignments, both laterally and
longitudinally, and to the vertical or batter lines indicated. The
Contractor shall establish a permanent baseline during pile driving
operations to provide for inspection of pile placement by the Contracting
O ficer. The baseline shall be established prior to driving pernmanent
pil es and shall be nmintained during the installation of the permanent
piles. Prior to driving and with the pile head seated in the hamer, the
Contractor shall check each pile for correct alignment. The alignnent of
battered piles shall be checked and nonitored during driving with an
accurate batter board | evel and surveying instrument. A final |ateral
deviation fromthe correct location at the cutoff elevation of not nore than
3 inches will be pernmitted. A vertical deviation fromthe correct cutoff
el evati ons shown on the drawing of not nore than 1 inch will be permtted.
A final variation in alignnent of not nore than 1/4 inch per foot of
longitudinal axis will be permtted. The correct relative position of al
pil es shall be maintained by the use of tenplates or by other approved
neans. Piles not |ocated properly or exceeding the naximumlimts for
rotation, lateral deviation, and/or variation in alignnent shall be pulled
and redriven at a directed | ocation

. 2.3 Pile Driving

Piles shall not be driven within 100 feet of concrete |less than 7 days old
unl ess otherwi se authorized. Driving shall not result in cracking,
crushing, or spalling of concrete. The sequence of installation shall be
such that pile heave is mnimzed. Were heave is anticipated, pile
driving shall start at the center of the group and proceed outward and
vertical piles shall be driven prior to those battered where practicabl e.
The Contracting O ficer shall be notified 30 days prior to the date driving
is to begin.

.2.3.1 Driving Records

The Contractor shall develop a driving records formfor recording the pile
driving operations, obtain approval of this form and conpile conplete
records of the operations. Pile driving records shall include pile

di rensions and |l ocation, pile identification nunber, casting date, date
driven, original pile length, cutoff and tip el evations, batter alignnent,
description of hamrer used, rated hanmer energy, observed stroke and rate
of hammer operation (blows per mnute), |length of pressure hose,
penetration under the conbined weight of the pile and hammer, nunber of

bl ows required for each foot of penetration throughout the entire | ength of
each pile and for each inch of penetration in the last foot of penetration
time for start and finish of driving, total driving tinme in mnutes and
seconds for each pile, cushion information including changes during
driving, and any other information as required or requested. Record shal
al so include informati on such as unusual driving conditions, interruptions
or delays during driving, observed pile damage, heave detected in adjacent
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piles, records of restriking, depth and description of voids fornmed
adj acent to the pile, and any other pertinent information.

.2.3.2 Penetration Criteria
Piles shall be driven to the required depth of penetration
.2.3.3 Driving

Per manent and test piles shall be driven with hammers of the same nodel and
manuf acturer, same energy and efficiency, and using the sanme driving
system The hammer shall be operated at all times at the speed and under
the conditions recomended by the manufacturer subject to the approval.
Once pile driving has begun, conditions such as alignnent and batter shal
be kept constant. Each pile shall be driven continuously and without
interruption until the required depth of penetration has been attained.
Deviation fromthis procedure will be permitted only for necessary changes
to the pile cushion or whenever driving is stopped by causes that
reasonably could not have been anticipated. Pile cushion changes will be
consi dered necessary whenever the cushion has becone highly conpressed,
charred, burned, or deteriorated. Changes to the cushion will not be

al | owed near the end of driving. A pile that cannot be driven to the

requi red depth because of an obstruction, as indicated by a sudden
unexpl ai ned change in blow count and drifting, exceeding the maxi num
perm ssi bl e bl ow count of 10 blows per inch shall be pulled and redriven or
shall be cut off and abandoned, whichever is directed.

A pile which cannot be driven to the required tip el evation shall be
reported to the Contracting Officer. The Contracting Officer will direct
the Contractor to cut off the pile, pull and redrive the pile, or perform
ot her corrective neasures. Corrective neasures may consist of adding a
pile at an adjacent |ocation or requiring the Contractor to utilize
preboring when redriving the pile.

Preboring to assist pile driving is specified in paragraph PREBORI NG
.2.3.4 Heaved Pil es

When driving piles in clusters or under conditions of relatively close
spaci ng, observations shall be made to detect heave of adjacent piles.
Heaved piles shall be restruck sufficiently to relieve soil setup and

driven to the original penetration criteria.

.2.3.5 Pull ed Pil es

Pi | es damaged or inpaired for use during driving shall be pulled and

repl aced with new piles, or shall be cut off and abandoned and new piles
driven as directed. The Contracting Oficer may require that any pile be
pul l ed for inspection. Piles pulled at the direction of the Contracting
Oficer and found to be in suitable condition shall be redriven at a
directed | ocation. The abandoned hole for any pile that is pulled and
noved to an adjacent location shall be filled with an approved thick
trem e-placed slurry consisting of 3 parts sand, 1 part Bentonite, and 1
part Portland cenent. An equi table adjustnent to the contract will be
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procesed as required.

.2.3.6 Jetting

Jetting of piles will not be permtted.

.2.3.7 Pr ebori ng

Preboring the top 10 feet will be required. The dianeter of the hole
shoul d not exceed two-thirds the width of the pile. Prebored piles shal
be firmy seated by the application of a nunber of reduced energy hanmer

bl ows.

. 2.4 Cutting of Piles

The proposed nmethod for cutting of piles for renmoval of driving heads mnust
be approved and shall not damage the pile concrete or reinforcenent stee
left in place. The use of explosives will not be permtted. Driving heads
shall not be renoved until heaved piles are redriven to the origina
penetration criteria. The Contractor shall be responsible for cutting and
renovi ng any excess undriven pile lengths. Cut off sections of piles shal
be renpbved fromthe site upon conpletion of the work.

. 2.5 Splicing

Splicing of driven piles will not be permtted.

.2.6 Saf e Design Capacity

When it is desirable to show analysis for determ nation of pile capacities
fromload tests and for relating | oad test capacities to job capacities,
the followi ng shall be included:

Pile Capacity: The capacity, as driven, of single piles not in clusters in
the structure shall be not less than 34.5 tons. The capacity will be
determ ned by the follow ng formulas, nodified according to the data
obt ai ned by the | oad tests:

For single-acting hammers: R = (2WH)/(S + 0.1 PIW

For doubl e-acting hamers: R = (2E)/(S + 0.1 PIW

Where: R is the allowable static pile load in pounds.

Wis the weight of the striking part of the hammer in pounds.

His the effective height of fall in feet.

E is the actual energy delivered by the hanmmrer per blow in foot-pounds.

S is the average net penetration in inches per blow for the last five
blows after the pile has been driven to a depth where successive bl ows

produce approxi mately equal net penetration (a mnimmdistance of 3 feet
for friction piles).
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Pis the weight of the pile in pounds. If Pis less than W P/Wshall be
taken as unity.

-- End of Section --
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SECTI ON 03100

STRUCTURAL CONCRETE FORMACRK

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.

ACl | NTERNATI ONAL (ACl)

ACl 347R (1994) GQuide to Formwork for Concrete

AMERI CAN HARDBOARD ASSOC!I ATI ON ( AHA)

AHA ANSI / AHA A135. 4 (1995) Basic Hardboard

DEPARTMENT OF COMVERCE ( DOC)

DOC PS 1 (1996) Vol untary Product Standard -
Construction and I ndustrial Plywood

1.2 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Concr et e For mwor k.

Dr awi ngs showi ng details of formwrk, including dinensions of
fiber voids, joints, supports, studding and shoring, and sequence
of formand shoring renoval

SD- 04 Sanpl es
Fi ber Voi ds.
One sanple unit of fiber voids prior to installation of the

voi ds.
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SD- 05 Design Data
Desi gn.

Desi gn anal ysis and cal cul ations for form design and net hodol ogy
used in the design.

Form Mat eri al s.

Manufacturer's data including literature describing form
mat eri al s, accessories, and formrel easi ng agents.

SD- 06 Manufacturer's |nstructions
For m Rel easi ng Agents.

Manuf acturer's reconmendati on on nethod and rate of application
of formrel easi ng agents.

SD-07 Certificates
Fi ber Voi ds.

Certificates attesting that fiber voids conformto the specified
requirenents.

3 DESI GN

Formvork shall be designed in accordance with nethodol ogy of ACI 347R for
anticipated | oads, |lateral pressures, and stresses. Forns shall be capable
of producing a surface which neets the requirenents of the class of finish
specified in Section 03300 CAST-I N PLACE STRUCTURAL CONCRETE. Forns shall
be capabl e of wi thstanding the pressures resulting from placenent and

vi bration of concrete.

.4 STORACGE AND HANDLI NG

Fi ber voids shall be stored above ground level in a dry location. Fiber
voi ds shall be kept dry until installed and overlaid with concrete.

PART 2 PRODUCTS

2.

2.

1 FORM MATERI ALS
1.1 Forns For O ass A and O ass B Finish

Fornms for Class A and Class B finished surfaces shall be plywod panels
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or I1I.

O her formmaterials or liners may be used provi ded the snpothness and
appear ance of concrete produced will be equivalent to that produced by the
pl ywood concrete form panels. Forns for round colums shall be the
prefabricated seam ess type.
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2.1.2 Forns For d ass C Finish

Fornms for Class C finished surfaces shall be shiplap |unber; plywood
conformng to DOC PS 1, Grade B-B concrete formpanels, Cass | or Il
tenpered concrete form hardboard conformng to AHA ANSI/ AHA Al135. 4; ot her
approved concrete formmaterial; or steel, except that steel |ining on wood
sheat hing shall not be used. Forns for round colums nmay have one vertica
seam

2.1.3 Forns For C ass D Finish

Forms for Class D finished surfaces, except where concrete is placed
agai nst earth, shall be wood or steel or other approved concrete form
mat eri al

2.1. 4 Form Ti es

Formties shall be factory-fabricated netal ties, shall be of the renpvable
or internal disconnecting or snap-off type, and shall be of a design that
will not permt formdeflection and will not spall concrete upon renoval
Solid backing shall be provided for each tie. Except where renbvable tie
rods are used, ties shall not |leave holes in the concrete surface | ess than
1/4 inch nor nore than 1 inch deep and not nore than 1 inch in diameter.
Rermovabl e tie rods shall be not nore than 1-1/2 inches in dianeter.

2.1.5 For m Rel easi ng Agents

Form rel easi ng agents shall be comercial fornulations that will not bond
with, stain or adversely affect concrete surfaces. Agents shall not inpair
subsequent treatnent of concrete surfaces dependi ng upon bond or adhesion
nor inpede the wetting of surfaces to be cured with water or curing
conpounds.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 For mwor k

Fornms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenents specified in
Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Were concrete surfaces are to
have a Cass A or Cass B finish, joints in form panels shall be arranged
as approved. \Where fornms for continuous surfaces are placed in successive
units, the forns shall fit over the conpleted surface to obtain accurate

al i gnment of the surface and to prevent |eakage of nortar. Forns shall not
be reused if there is any evidence of surface wear and tear or defects
which would inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be conpletely

wi t hdrawn shall be coated with a nonstaining bond breaker

3.2 CHAVFERI NG
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Except as otherw se shown, external corners that will be exposed shall be
chanf ered, bevel ed, or rounded by nol dings placed in the forns.

.3 COATI NG

Forms for Class A and O ass B finished surfaces shall be coated with a form
rel easi ng agent before the formor reinforcenent is placed in fina
position. The coating shall be used as recommended in the manufacturer's
printed or witten instructions. Forns for Cass C and D finished surfaces
may be wet with water in lieu of coating imredi ately before placing
concrete, except that in cold weather with probable freezing tenperatures,
coating shall be nmandatory. Surplus coating on form surfaces and coating
on reinforcing steel and construction joints shall be renoved before

pl aci ng concrete.

.4 REMOVAL OF FORMS

Fornms shall be renmpved preventing injury to the concrete and ensuring the
conpl ete safety of the structure. Formmork for columms, walls, side of
beans and other parts not supporting the weight of concrete nay be renoved
when the concrete has attained sufficient strength to resist danage from

t he renoval operation but not before at |east 24 hours has el apsed since
concrete placenent. Supporting forns and shores shall not be renbved from
beans, floors and walls until the structural units are strong enough to
carry their own wei ght and any other construction or natural | oads.
Supporting forns or shores shall not be renoved before the concrete
strength has reached 70 percent of design strength, as determined by field
cured cylinders or other approved nethods. This strength shall be
denonstrated by job-cured test specinens, and by a structural analysis
considering the proposed loads in relation to these test strengths and the
strength of form ng and shoring system The job-cured test specinens for
formrenoval purposes shall be provided in nunbers as directed and shall be
in addition to those required for concrete quality control. The specinens
shal |l be renoved from nolds at the age of 24 hours and shall receive,

i nsofar as possible, the sane curing and protection as the structures they
represent.
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TABLE 1

TOLERANCES FOR FORMED SURFACES

Variations fromthe

pl unb:

a. In the lines and
surfaces of col ums,
piers, walls and
in arises

b. For exposed corner
col umms, control -j oi nt
grooves, and ot her
conspi cuous |ines

Variation fromthe
|l evel or fromthe
grades i ndicated
on the draw ngs:

a. In slab soffits,
ceilings, beamsoffits,
and in arises, neasured
before renoval of
supporting shores

b. In exposed lintels,
sills, parapets,
hori zontal grooves,
and ot her conspi cuous
l'ines

Variation of the |inear
building lines from
est abl i shed position
in plan

Vari ati on of distance
bet ween wal | s, col umms,
partitions

Variation in the
sizes and | ocations
of sleeves, floor
openi ngs, and wall opening
Variation in
Cross-sectiona

In any 10 feet of

length ----------------- 1/4 inch
Maxi mum for entire

length ------------------- 1 inch
In any 20 feet of

length ----------- ---- 1/4 inch
Maxi mum for entire
length------------------ 1/2 inch
In any 10 feet of

length ------------------ 1/4 inch
In any bay or in any 20

feet of length---------- 3/ 8 inch
Maxi mum for entire

length ----------------- 3/4 inch
In any bay or in any 20 feet of
length ----------- ----- 1/4 inch
Maxi mum for entire
length------------------ 1/2 inch
In any 20 feet --------- 1/2 inch
MaXi mum ----------------- 1 inch
1/4 inch per 10 feet of distance,
but not nore than 1/2 inch in any
one bay,and not nore than 1 inch
total variation

Mnus ---------------- 1/4 inch
Plus ----------------- 1/2 inch
Mnus ----------------- 1/4 inch
Plus ------------------ 1/2 inch

SECTI ON 03100 Page 6
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TABLE 1

TOLERANCES FOR FORMED SURFACES

di nensi ons of col ums
and beans and in the
t hi ckness of slabs and walls

Foot i ngs:

Vari ation of di nensions
in plan

a.

b. M spl acenent of
eccentricity

c. Reduction in thickness
of specified thickness

Variation in steps:
stairs

a. In a flight of

b. In consecutive steps

End of Section --

Mnus ------------------ 1/2 inch
Plus ------------------- 2 inches
when forned or plus 3 inches
when pl aced agai nst unforned

excavati on

2 percent of the footing
width in the direction of

m spl acenment but not nore than

2 inches

MNUS =-------=-“--==--- 5 percent
Ri SelI -------"c e -- 1/ 8 | nCh

Tread ------------------ 1/4 inch

Ri Sef ----- e e - - - 1/ 16 | nCh
Tread ---------=---=------ 1/ 8 inch
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SECTI ON 03200

CONCRETE REI 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.

ACl | NTERNATI ONAL (ACl)

ACl 318/ 318R (1999) Building Code Requirenents for
Structural Concrete and Commentary

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

ASTM A 82 (1997a) Steel Wre, Plain, for Concrete
Rei nf or cenent

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

ASTM A 934/ A 934M (1997) Standard Specifications for
Epoxy- Coat ed Prefabricated Steel
Rei nforcing Bars El-1998; El-1999
AMERI CAN WELDI NG SOCI ETY ( AWS)

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

CONCRETE REI NFORCI NG STEEL | NSTI TUTE (CRSI)
CRSI MsP-1 (1996) Manual of Standard Practice
1.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be

submtted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

SECTI ON 03200 Page 2
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Concrete Reinforcenent System

Detail drawi ngs showi ng reinforcing steel placenent, schedul es,
si zes, grades, and splicing and bending details. Draw ngs shal
show support details including types, sizes and spacing.

SD-07 Certificates
Wl di ng.
A list of qualified welders nanes.
Rei nforci ng Steel

Certified copies of mll reports attesting that the reinforcing
steel furnished contains no | ess than 25 percent recycled scrap
steel and neets the requirenents specified herein, prior to the
installation of reinforcing steel

1.3 VELDING

Wel ders shall be qualified in accordance with AW D1.4. Qualification test
shal |l be perforned at the worksite and the Contractor shall notify the
Contracting O ficer 24 hours prior to conducting tests. Special welding
procedures and welders qualified by others may be accepted as pernitted by
AWS D1. 4.

1.4 DELI VERY AND STORAGE

Rei nf orcement and accessories shall be stored off the ground on platforns,
ski ds, or other supports.

PART 2 PRODUCTS
2.1 REI NFORCI NG STEEL

Rei nforcing steel shall be defornmed bars conforning to ASTM A 615/ A 615M
grades and sizes as indicated. Cold drawn wire used for spiral

rei nforcement shall conformto ASTM A 82. Reinforcing steel shall be epoxy
coated and conformto ASTM A 934/ A 934M

2.2 WRE TIES
Wre ties shall be 16 gauge or heavi er black anneal ed steel wire.
2.3  SUPPORTS

Bar supports for forned surfaces shall be designed and fabricated in
accordance with CRSI MSP-1 and shall be steel or precast concrete bl ocks.
Precast concrete bl ocks shall have wire ties and shall be not less than 4
i nches square when supporting reinforcenent on ground. Precast concrete
bl ock shall have conpressive strength equal to that of the surroundi ng
concrete. \Where concrete forned surfaces will be exposed to weather or
where surfaces are to be painted, steel supports within 1/2 inch of
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concrete surface shall be gal vani zed, plastic protected or of stainless
steel. Concrete supports used in concrete exposed to view shall have the
sanme color and texture as the finish surface. For slabs on grade, supports
shal | be precast concrete blocks, plastic coated steel fabricated with
bearing plates, or specifically designed wire-fabric supports fabricated of
pl astic.

PART 3 EXECUTI ON

3.

1 REI NFORCEMENT

Rei nf orcenment shall be fabricated to shapes and di nensi ons shown and shal
conformto the requirenents of AC 318/318R Rei nf orcenment shall be cold
bent unl ess ot herwi se authorized. Bending may be acconplished in the field
or at the mill. Bars shall not be bent after enbednent in concrete.

Safety caps shall be placed on all exposed ends of vertical concrete

rei nforcement bars that pose a danger to |ife safety. Wre tie ends shal

face away fromthe forns.

1.1 Pl acenent

Rei nforcement shall be free fromloose rust and scale, dirt, oil, or other
del eterious coating that could reduce bond with the concrete.

Rei nforcenment shall be placed in accordance with ACI 318/ 318R at | ocations
shown plus or nminus one bar dianeter. Rei nf orcerment shall not be

conti nuous through expansion joints and shall be as indicated through
construction or contraction joints. Concrete coverage shall be as

i ndicated or as required by ACI 318/ 318R If bars are noved nore than one
bar dianeter to avoid interference with other reinforcenent, conduits or
enbedded itens, the resulting arrangenent of bars, including additiona

bars required to nmeet structural requirenents, shall be approved before
concrete is placed.

. 1.2 Splicing

Splices of reinforcenent shall conformto ACH 318/ 318R and shall be made
only as required or indicated. Splicing shall be by |apping or by
nmechani cal or wel ded butt connection; except that |ap splices shall not be
used for bars larger than No. 11 unless otherw se indicated. WIding shal
conformto AWS D1.4. Wl ded butt splices shall be full penetration butt
wel ds. Lapped bars shall be placed in contact and securely tied or spaced
transversely apart to permt the enmbednent of the entire surface of each
bar in concrete. Lapped bars shall not be spaced farther apart than
one-fifth the required length of lap or 6 inches. Mechanical butt splices
shall be in accordance with the recommendati on of the nmanufacturer of the
nmechani cal splicing device. Butt splices shall develop 125 percent of the
specified mninumyield tensile strength of the spliced bars or of the
snaller bar in transition splices. Bars shall be flane dried before butt
splicing. Adequate jigs and clanps or other devices shall be provided to
support, align, and hold the longitudinal centerline of the bars to be butt
spliced in a straight |ine.

-- End of Section --
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SECTI ON 03300

CAST- | N- PLACE 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 211.1 (1991) Standard Practice for Selecting

Proportions for Normal, Heavyweight, and
Mass Concrete

ACl 214. 3R (1988) Sinplified Version of the
Recomended Practice for Eval uation of
Strength Test Results of Concrete

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1999) Building Code Requirenents for
Structural Concrete and Commentary

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

AASHTO M 182 (1991; R 1996) Burlap Coth Made From Jute
or Kenaf

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

ASTM C 31/ C 31M (1998) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (19999a) Concrete Aggregates

ASTM C 39 (1996) Conpressive Strength of Cylindrica
Concrete Speci nens

ASTM C 42 (1999) Obtaining and Testing Drilled Cores
and Sawed Beans of Concrete

ASTM C 78 (1994) Flexural Strength of Concrete
(Using Sinple Beam Wth Third-Point
Loadi ng)
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ASTM C

ASTM C

ASTM C

ASTM C
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136

143

150

171

172

173

192/ C 192M

231

260

309

494

881

937

940

1017

1059

1064/ C 1064M

1077
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(1999) Ready-M xed Concrete

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

(1998) Slunp of Hydraulic Cenent Concrete
(1998a) Portl and Cenent

(1997a) Sheet Materials for Curing Concrete
(1999) Sanpling Freshly M xed Concrete

(1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1998) Making and Curing Concrete Test
Specinens in the Laboratory

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

(1998) Air-Entraining Adm xtures for
Concrete

(1998a) Liquid Menbrane-Fornm ng Conpounds
for Curing Concrete

(1999) Chenical Adnixtures for Concrete

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

(1997) Gout Fluidifier for
Pr epl aced- Aggr egat e Concrete

(1998a) Expansion and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

(1998) Chenical Adnixtures for Use in
Pr oduci ng Fl owi ng Concrete

(1999) Latex Agents for Bonding Fresh to
Har dened Concrete

(1999) Tenperature of Freshly M xed
Portl and Cenent Concrete

(1998) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
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Eval uati on

ASTM C 1107 (1999) Packaged Dry, Hydraulic-Cenent
Grout (Nonshri nk)

ASTM D 75 (1987; R 1997) Sanpling Aggregates
CORPS OF ENG NEERS ( COE)
CCE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Method of Cal cul ation of the
Fi neness Modul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in
M xi ng or Curing Concrete

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

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)

NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and O her Techni cal
Requirenments for Wi ghing and Measuring
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Pl ant Standards

NRMCA TWMMB 100 (1994) Truck M xer Agitator and Front
Di scharge Concrete Carrier Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Plant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

.2 SUBM TTALS
CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:
SD- 06 Test Reports
Testing and I nspection for Contractor Quality Control; G
Certified copies of |aboratory test reports, including mll

tests and all other test data, for portland cenent, blended
cenment, pozzolan, ground granul ated bl ast furnace slag, silica
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funme, aggregate, adnixtures, and curing conpound proposed for use
on this project.

Concrete M xture Proportions.

Ten days prior to placenment of concrete, the contractor shal
submit the mixture proportions that will produce concrete of the
quality required. Applicable test reports shall be submitted to
verify that the concrete mixture proportions selected will produce
concrete of the quality specified.

SD-07 Certificates
Qualifications.
Witten docunentation for Contractor Quality Control personnel
SD-08 Statenents
M xture Proportions; G

The results of trial mxture design studies along with a
statenent giving the nmaxi num nomi nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
commenci ng concrete placing operations. Aggregate wei ghts shal
be based on the saturated surface dry condition. The statenent
shal | be acconpanied by test results froman approved i ndependent
commercial testing |aboratory, showi ng that nixture design studies
have been nade with materials proposed for the project and that
the proportions selected will produce concrete of the qualities
i ndicated. No substitutions shall be made in the materials used
in the m xture design studies without additional tests to show
that the quality of the concrete is satisfactory.

1.3 QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be Anerican Concrete Institute (ACI) Certified Wrknen in one of the
foll owi ng grades or shall have witten evidence of having conpleted sinmlar
qual i fication prograns:

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

Concrete Transportation Construction |Inspector or

Rei nforced Concrete Special Inspector, Jointly certified by American
Concrete Institute (ACI), Building Oficial and Code Administrators
International (BOCA), International Conference of Building Oficials (ICBO,
and Sout hern Buil di ng Code Congress International (SBCCl).

The foreman or |ead journeynan of the flatwork finishing crew shall have
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simlar qualification for ACl Concrete Flatwork Technician/ Fini sher or
equal, with witten docunentation

1.4 SPECI AL REQUI REMENTS

A pre-installation nmeeting with the Contracting Oficer will be required at
| east 10 days prior to start of construction. The Contractor shall be
responsi ble for calling the neeting; the Project Superintendent and active
installation personnel shall be present.

1.5 GENERAL REQUI REMENTS

1.5.1 Strength Requirements and wc Ratio

1.5.1.1 Strength Requirenents
Speci fied conpressive strength (f'c) shall be as foll ows:

COVWPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
5000 psi at 28 days Dol phin Pl atform

Concrete made with high-early strength cenent shall have a 7-day strength
equal to the specified 28-day strength for concrete nade with Type |
portland cenment. Conpressive strength shall be determ ned in accordance
with ASTM C 39.

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
specinmens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and | aboratory cured in accordance with ASTM C 31/ C 31M
and tested in accordance with ASTM C 39. The strength of the
concrete will be considered satisfactory so | ong as the average of
all sets of three consecutive test results equals or exceeds the
specified conpressive strength f'c and no individual test result
falls below the specified strength f'c by nore than 500 psi. A
"test" is defined as the average of two conpanion cylinders, or if
only one cylinder is tested, the results of the single cylinder
test. Additional analysis or testing, including taking cores
and/or load tests may be required at the Contractor's expense when
the strength of the concrete in the structure is considered
potentially deficient.

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenent by nore than 500 psi or if tests of
field-cured cylinders indicate deficiencies in protection and
curing, steps shall be taken to assure that the |oad-carrying
capacity of the structure is not jeopardized. Wen the strength
of concrete in place is considered potentially deficient, cores
shall be obtained and tested in accordance with ASTM C 42. At
| east three representative cores shall be taken from each nenber
or area of concrete in place that is considered potentially
deficient. The location of cores will be deternined by the
Contracting O ficer to least inpair the strength of the structure.
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Concrete in the area represented by the core testing will be
consi dered adequate if the average strength of the cores is equa
to at | east 85 percent of the specified strength requirenment and
if no single core is less than 75 percent of the specified
strength requirement. Non-destructive tests (tests other than
test cylinders or cores) shall not be used as a basis for
acceptance or rejection. The Contractor shall performthe coring
and repair the holes. Cores will be tested by the Governnent.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting
O ficer in accordance with the requirenents of ACI 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nmanner
satisfactory to the Contracting Officer. All investigations,
testing, load tests, and correction of deficiencies shall be
perfornmed by and at the expense of the Contractor and nust be
approved by the Contracting Oficer, except that if all concrete
is found to be in conpliance with the drawi ngs and specifications,
the cost of investigations, testing, and load tests will be at the
expense of the Governnent.

1.5.1.2 Wat er - Cenent Ratio

Maxi mum wat er-cenment ratio (wc) for normal weight concrete shall be as
fol | ows:

WATER- CEMENT RATI O, BY WEI GHT STRUCTURE OR PORTI ON OF STRUCTURE
0. 40 al |

These w/ c's may cause hi gher strengths than that required above for
conpressive or flexural strength. The maximumw c required will be the
equi valent w c as determ ned by conversion fromthe weight ratio of water
to cement and silica fune by the weight equival ency nethod as described in
ACl 211.1. In the case where silica fune is used, the weight of the silica
fume shall be included in the equations of ACI 211.1 for the term P which
is used to denote the wei ght of pozzol an

1.5.2 Ai r Entrai nnent

Al'l normal weight concrete shall be air entrained to contain between 3 and
6 percent total air, except that when the nom nal maxi num size coarse
aggregate is 3/4 inch or smaller it shall be between 3.5 and 6.5 percent.
Specified air content shall be attained at point of placenment into the
forms. Air content for nornal weight concrete shall be deternmned in
accordance with ASTM C 231.

1.5.3 Sl unp
Slunmp of the concrete, as delivered to the point of placenment into the

fornms, shall be within the following limts. Slunp shall be determned in
accordance with ASTM C 143.
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Sl unp
Structural El enent M ni num Maxi mum

Walls, colums and beans 2in. 4 in.
Foundation wal |'s, substructure
wal I s, footings, slabs 1in. 3in.
Any structural concrete approved
for placenent by punping:

At punp 2.in. 6 in.

At discharge of line 1in. 4 in.

When use of a plasticizing adm xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adm xture conformng to ASTMC 494 is
permtted to increase the slunp of concrete, concrete shall have a slunp of
2 to 4 inches before the adm xture is added and a nmaxi num sl unp of 8 inches
at the point of delivery after the adm xture is added.

.5.4 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 90 degrees F
When the anbient tenperature during placing is 40 degrees F or |less, or
is expected to be at any tine within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 55 and 75 degrees F

.5.5 Si ze of Coarse Aggregate

The | argest feasi ble nom nal maxi num si ze aggregate (NVMSA) specified in
par agr aph AGGREGATES shal |l be used in each placenment. However, nom na
maxi mum si ze of aggregate shall not exceed any of the follow ng:
three-fourths of the mnimumcover for reinforcing bars, three-fourths of
the m ni mum cl ear spacing between reinforcing bars, one-fifth of the
narrowest di nension between sides of forns, or one-third of the thickness
of slabs or toppings.

.6 M XTURE PROPORTI ONS

Concrete m xture proportions shall be the responsibility of the Contractor
M xture proportions shall include the dry weights of cenmentitious

material (s); the nomi nal maxi mum size of the coarse aggregate, the specific
gravities, absorptions, and saturated surface-dry weights of fine and
coarse aggregates; the quantities, types and nanes of adm xtures; and
gquantity of water per cubic yard of concrete. Al materials included in
the m xture proportions shall be of the same type and fromthe sane source
as will be used on the project.

.6.1 Proportioning Studies for Nornal Wi ght Concrete
Trial design batches, nixture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
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the responsibility of the Contractor. Except as specified for flexura
strength concrete, m xture proportions shall be based on conpressive
strength as deternm ned by test specinens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39. Sanples of al
materials used in nmixture proportioning studies shall be representative of
t hose proposed for use in the project and shall be acconpani ed by the
manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmde based on nethodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassi ng t hose
required for each class and type of concrete required on the project. The
maxi mum wat er-cenment rati os required in subparagraph Water-Cenent Ratio
will be the equivalent water-cenent ratio as determ ned by conversion from
the weight ratio of water to cement plus pozzolan, silica funme, and ground
granul ated bl ast furnace slag (GGBF slag) by the weight equival ency nethod
as described in ACl 211.1. 1In the case where silica funme or G&BF slag is
used, the weight of the silica fune and G&BF slag shall be included in the
equations in ACI 211.1 for the termP, which is used to denote the weight
of pozzolan. |If pozzolan is used in the concrete mxture, the mninum
pozzol an content shall be 15 percent by weight of the total cenentitious
material, and the naxi mum shall be 35 percent. Laboratory trial mxtures
shal | be designed for naximumpermtted slunp and air content. Separate
sets of trial mxture studies shall be made for each conbination of
cenentitious materials and each conbi nati on of adm xtures proposed for use.
No conbi nati on of either shall be used until proven by such studies,
except that, if approved in witing and otherwi se permtted by these
specifications, an accelerator or a retarder nmay be used w thout separate
trial mxture study. Separate trial mxture studies shall also be nade for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult
pl acing | ocations. The tenperature of concrete in each trial batch shal
be reported. For each water-cenent ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance with ASTM C 192/ C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39.
Fromthese test results, a curve shall be plotted showing the relationship
bet ween water-cenent ratio and strength for each set of trial m x studies.
In addition, a curve shall be plotted showi ng the rel ati onship between 7
day and 28 day strengths. Each m xture shall be designed to pronbte easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregation and excessive bl eeding.

.6.2 Aver age Conpressive Strength Required for M xtures

The m xture proportions selected during nmixture design studi es shal

produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anpbunt indicated below. This
requi red average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the

dai ly average conpressive strength at 28 days drops below f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production
the required f'cr shall be adjusted, as appropriate, based on the standard
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devi ation being attained on the job.
.6.2.1 Conput ati ons from Test Records

Where a concrete production facility has test records, a standard devi ation
shal | be established in accordance with the applicable provisions of AC
214.3R. Test records fromwhich a standard deviation is cal cul ated shal
represent nmaterials, quality control procedures, and conditions simlar to
t hose expected; shall represent concrete produced to neet a specified
strength or strengths (f'c) within 1,000 psi of that specified for proposed
wor k; and shall consist of at |east 30 consecutive tests. A strength test
shal |l be the average of the strengths of two cylinders made fromthe sane
sanpl e of concrete and tested at 28 days. Required average conpressive
strength f'cr used as the basis for selection of concrete proportions shal
be the larger of the equations that follow using the standard deviation as
det er mi ned above:

f'cr = f'c + 1.34S where units are in ps

f'cr = f'c + 2.33S - 500 where units are in ps

Where S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the

cal cul at ed standard deviation and a nodification factor fromthe foll ow ng

t abl e:

MODI FI CATI ON FACTOR

NUVBER OF TESTS FOR STANDARD DEVI ATI ON
15 1.16
20 1.08
25 1.03

30 or nore 1.00

.6.2.2 Conput ati ons w t hout Previous Test Records
When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as follows:

a. |If the specified conpressive strength f'c is |l ess than 3,000 psi
f'cr = f'c + 1000 ps

b. If the specified conpressive strength f'c is 3,000 to 5,000 psi
f'ecr = f'c + 1,200 ps

c. |If the specified conpressive strength f'c is over 5,000 psi

f'ecr = f'c + 1,400 ps
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7 STORAGE OF NMATERI ALS

Cenent and ot her cenmentitious materials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude npoisture and contam nants and
keep each nmaterial conpletely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoi d excessive segregation and to prevent
contam nation with other naterials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a nanner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nmonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenents.
Materials shall be capable of being accurately identified after bundles or
contai ners are opened.

. 8 GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the

Contracting O ficer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
Government inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.

.8.1 Materi al s

The Governnent will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to determ ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as may be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Oher materials will be sanpled
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri ate.

.8.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

.8.3 Har dened Concrete

Tests on hardened concrete will be perforned by the Governnent when such
tests are considered necessary.

.8.4 I nspection

Concrete operations nay be tested and inspected by the Governnment as the
project progresses. Failure to detect defective work or material wll not
prevent rejection |ater when a defect is discovered nor will it obligate
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the Governnent for final acceptance.

PART 2 PRODUCTS

2.1 CEMENTI TI QUS MATERI ALS
Cenentitious Materials shall be portland cenent and shall conformto
appropriate specifications listed below. Use of cenentitious materials in
concrete which will have surfaces exposed in the conpleted structure shal
be restricted so there is no change in color, source, or type of
cenentitious material

2.1.1 Portl and Cenent
ASTM C 150, Type Il including false set requirenents.

2.1.2 H gh-Early-Strength Portland Cenent

ASTM C 150, Type IIl with tricalciumalumnate limted to 8 percent. Type
Il cement shall be used only in isolated instances and only when approved
in witing.

2.2  AGGREGATES
Aggregates shall conformto the foll ow ng.
2.2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

2.2.2 Coar se Aggregate
Coarse aggregate shall conformto ASTM C 33, Class 5S, size designation 67.
2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or pernmtted, shall conformto the
appropriate specification |listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

2.3.1 Ai r-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accel erating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
contai ning calciumchloride shall not be used.

2.3.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C 494, Type A, B, or D, except that the 6-nonth and 1-year conpressive
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and flexural strength tests are waived.
.3.4 H gh- Range Water Reducer

ASTM C 494, Type F or G except that the 6-nonth and 1-year strength

requi renents are wai ved. The admi xture shall be used only when approved in
writing, such approval being contingent upon particular mxture control as
described in the Contractor's Quality Control Plan and upon performance of
separate nixture design studies.

.3.5 Surface Retarder

CCE CRD- C 94.

.3.6 Expandi ng Admi xture

Al umi num powder type expandi ng adm xture conform ng to ASTM C 937.
.3.7 Q her Chemi cal Admi xtures

Chemi cal adm xtures for use in producing flow ng concrete shall conply with
ASTM C 1017, Type | or I1. These adm xtures shall be used only when
approved in witing, such approval being contingent upon particular mxture
control as described in the Contractor's Quality Control Plan and upon
performance of separate m xture design studies.

.4 CURI NG MATERI ALS
4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that polyethyl ene sheet shall not be used.

. 4.2 Menmbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conpound
neeting Class B requirenents shall be used for surfaces that are to be
painted or are to receive bitum nous roofing, or waterproofing, or floors
that are to receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal
contain a fugitive dye, and shall have the reflective requirenments in ASTM
C 309 wai ved

. 4.3 Burlap and Cotton WMat

Burlap and cotton nat used for curing shall conformto AASHTO M 182.

.5 WATER

Water for mixing and curing shall be fresh, clean, potable, and free of

i njurious anmounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD C 400
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2.6 NONSHRI NK GROUT

Nonshrink grout shall conformto ASTM C 1107, Grade C, and shall be a
commercial formulation suitable for the proposed application

2.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing naterial shall consist of 55 percent, mninmm alum num
oxi de or silicon-di oxi de abrasive ceranically bonded together to forma
honbgeneous material sufficiently porous to provide a good bond with
portland cenent paste; or factory-graded enery aggregate consisting of not
| ess than 45 percent al um num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the No. 30 sieve
to particles passing the No. 8 sieve.

2.8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. Cass as appropriate to the existing anbi ent and surface tenperatures.

2.10 ENVBEDDED | TEMVS

Enbedded itens shall be of the size and type indicated or as needed for the
application.

PART 3 EXECUTI ON
3.1 PREPARATI ON FOR PLACI NG

Bef ore commenci ng concrete placenent, the foll owi ng shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, nmud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMADORK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE REI NFORCEMENT
Transporting and conveyi ng equi pnent shall be in-place, ready for use,

cl ean, and free of hardened concrete and foreign naterial. Equi pment for
consolidating concrete shall be at the placing site and in proper working
order. Equipnent and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anobunt for the entire placenent. When
hot, wi ndy conditions during concreting appear probable, equipnrent and
material shall be at the placing site to provide w ndbreaks, shading,
fogging, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Previ ously Placed Concrete
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Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,
hi gh-pressure water jet, or other approved method. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting O ficer. Air-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
net hod used, the resulting surfaces shall be free fromall l|aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and nmake up at |east 10-percent of the surface area,

di stributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the |ast operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cenent grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i mediately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the No. 8 sieve. The topping concrete shall be deposited before
the grout coat has had tinme to stiffen

.1.1.1 Air-Water Cutting

Air-water cutting of a fresh concrete surface shall be perforned at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 100 psi plus or mnus, 10 psi, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting O ficer, a
surface retarder conplying with the requirenents of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of tine
during which air-water cutting is effective. After cutting, the surface
shal |l be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. Were necessary to renove accumul ated | ai tance, coatings,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the | ast operation before placing the next
lift.

.1.1.2 H gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 3,000 psi shall be used

for cutting and cleaning. Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renmoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

.1.1.3 Wet Sandbl asti ng
Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After

wet sandbl asting, the surface of the concrete shall then be washed
t horoughly to renmove all |oose nmaterials.
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3.1.1.4 \Waste D sposa

The nmet hod used in disposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
damage t he environnment of the project area. The nmethod of disposal shal
be subject to approval.

3.1.1.5 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be noist but without free
wat er when concrete is placed.

3.1. 2 Enbedded | tens

Bef ore pl acement of concrete, care shall be taken to determ ne that al
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,

pai nt, and scale. The enbedding of wood in concrete will be permitted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable naterials
to prevent the entry of concrete into voids. Welding shall not be
perfornmed on enbedded nmetals within 1 feet of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRODUCTI ON
3.2.1 Bat ching, M xing, and Transporting Concrete

Concrete shall either be batched and mi xed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched,
m xed, and transported in accordance with ASTM C 94, except as otherw se
specified. Truck mxers, agitators, and nonagitating transporting units
shal |l conply with NRMCA TMVB 100. Ready-m x plant equi pnent and facilities
shall be certified in accordance with NRMCA QC 3. Approved batch tickets
shal |l be furnished for each | oad of ready-m xed concrete. Site-m xed
concrete shall conformto the followi ng subparagraphs.

3.2.1.1 Gener a
The batching plant shall be |located off site close to the project. The
bat ching plant shall conformto the requirements of NRMCA CPMB 100 and as
speci fied; however, rating plates attached to batch plant equi pnent are not
required.

3.2.1.2 Bat chi ng Equi pnment
The batching controls shall be sem automatic or automatic, as defined in

NRMCA CPMB 100. A semiautonmmtic batching system shall be provided with
i nterlocks such that the discharge device cannot be actuated until the
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indicated naterial is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The weight of water and adm xtures shal

be recorded i f batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent internmingling at any tine. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or
provided the snmallest size is batched first, cunulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the sane batcher
with cementitious material. |If both portland cenent and ot her cenentitious
material are used, they may be batched cunul atively, provided that the
portland cenent is batched first, except that silica funme shall always be
bat ched separately. Water nmay be neasured by wei ght or volune. Water
shal | not be wei ghed or neasured cunulatively wth another ingredient.

Filling and discharging valves for the water netering or batching system
shall be so interlocked that the discharge val ve cannot be opened before
the filling valve is fully closed. Piping for water and for adm xtures

shall be free fromleaks and shall be properly valved to prevent backfl ow
or siphoning. Adm xtures shall be furnished as a liquid of suitable
concentration for easy control of dispensing. An adjustable, accurate,
nmechani cal device for nmeasuring and di spensing each adm xture shall be
provi ded. Each admi xture di spenser shall be interlocked with the batching
and di schargi ng operation of the water so that each adnixture is separately
bat ched and individually discharged automatically in a nanner to obtain
uni formdistribution throughout the water as it is added to the batch in
the specified mxing period. Wen use of truck m xers makes this

requi renent inpractical, the adm xture di spensers shall be interlocked with
the sand batchers. Different adm xtures shall not be conbined prior to

i ntroduction in water and shall not be allowed to intermngle until in
contact with the cement. Adnixture dispensers shall have suitable devices
to detect and indicate flow during di spensing or have a neans for visual
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all times. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates from each bin
or conpartment, and for sanpling and calibrating the dispensing of
cenentitious material, water, and adm xtures. Filling ports for
cenentitious materials bins or silos shall be clearly narked with a

per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi pnent shall conformto the applicable requirenents of CPMB
Concrete Plant Standard, and of NI ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test wei ghts and any other auxiliary equi pnent required
for checking the operating performance of each scal e or other neasuring
devices. The tests shall be made at the specified frequency in the
presence of a Governnent inspector. The weighing equi pment shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cat ors.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghi ng Equi pnent
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PERCENT OF REQUI RED

MATERI AL VEI GHT
Cenentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Volunetric Equi pnent
For volunmetric batching equi pmrent used for water and adm xtures, the
followi ng tol erances shall apply to the required volune of material being
bat ched:

PERCENT OF REQUI RED

MATERI AL MATERI AL
Wat er ; plus or mnus 1 percent
Chemi cal adm xtures: 0 to plus 6 percent

.2.1.5 Moi sture Control

The plant shall be capabl e of ready adjustment to conpensate for the
varyi ng noi sture content of the aggregates and to change the weights of the
mat eri al s bei ng bat ched.

.2.1.6 Concrete M xers

M xers shall be stationary mixers or truck mxers. Mxers shall be capable
of conmbining the materials into a uniformm xture and of discharging this
m xture w thout segregation. The mxers shall not be charged in excess of
t he capacity recommended by the nmanufacturer. The m xers shall be operated
at the drumor mxing bl ade speed designated by the manufacturer. The

m xers shall be mmintained in satisfactory operating condition, and the

m xer drums shall be kept free of hardened concrete. Should any nixer at
any time produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired.

.2.1.7 Stationary M xers

Concrete plant mixers shall be drumtype nixers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug mll type and
shal |l be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The mxing tinme and uniformty
shall conformto all the requirenents in ASTM C 94 applicable to
central -m xed concrete

.2.1.8 Truck M xers

Truck m xers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94. A truck nmi xer nmay be used either
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for conplete mxing (transit-mxed) or to finish the partial mxing done in
a stationary mxer (shrink-mxed). Each truck shall be equipped with two
counters fromwhich it is possible to determ ne the nunber of revol utions
at mxing speed and the nunber of revolutions at agitating speed. O, if
approved in lieu of this, the number of revolutions shall be nmarked on the
batch tickets. Water shall not be added at the placing site unless
specifically approved; and in no case shall it exceed the specified wc.
Any such water shall be injected at the base of the m xer, not at the

di scharge end

.3 TRANSPORTI NG CONCRETE TO PRQJECT SI TE

Concrete shall be transported to the placing site in truck nixers
conformng to NRMCA TMVB 100 or by approved punpi ng equi pnent conveyors.

.4 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed fromm xer or transporting unit to forns as
rapidly as possible and within the tinme interval specified by nethods which
wi Il prevent segregation or |loss of ingredients using follow ng equi pnent.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

4.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nensi on of the clear gate opening shall be at

| east 5 tines the nom nal naxi mum size aggregate, and the area of the gate
openi ng shall not be less than 2 square feet. The naxi mum di nensi on of the
gat e opening shall not be greater than twi ce the nminimum di nension. The
bucket gates shall be essentially grout tight when closed and nay be

manual |y, pneumatically, or hydraulically operated except that buckets

| arger than 2 cubic yardsshall not be manually operated. The design of the
bucket shall provide nmeans for positive regulation of the anpbunt and rate
of deposit of concrete in each dunping position

. 4.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capable of receiving concrete
directly fromdelivery vehicles and shall have conical -shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nore than 30 m nutes.

.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-m xed concrete shall conformto the requirenents of ASTM
C 94. Nonagitating equipnent shall be used only for transporting

pl ant - m xed concrete over a snooth road and when the hauling time is |ess
than 15 mnutes. Bodies of nonagitating equi pmrent shall be snooth,

wat ertight, netal containers specifically designed to transport concrete,
shaped with rounded corners to mninize segregation, and equi pped with
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gates that will permt positive control of the discharge of the concrete.
4.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi pnent, the chutes normally attached to this equi pnment by
the manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Officer. Separate chutes and other simlar
equi pnment will not be pernitted for conveying concrete.

. 4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 36 inches.
The belt speed shall be a mninumof 300 feet per minute and a maxi num of
750 feet per minute. |If concrete is to be placed through installed
hori zontal or sloping reinforcing bars, the conveyor shall discharge
concrete into a pipe or elephant truck that is |ong enough to extend
t hrough the reinforcing bars.

.4.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi pnent shall be piston or squeeze pressure type; pneumatic

pl aci ng equi pnent shall not be used. The pipeline shall be rigid stee

pi pe or heavy-duty flexible hose. The inside dianeter of the pipe shall be
at least 3 tines the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |ess than 4 inches. Al umi num pi pe shall not
be used.

.5 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol uti ons, whichever cones first after the

i ntroduction of the mxing water to the cenent and aggregates. Wen the
concrete tenmperature exceeds 85 degrees F, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 mnutes after it has been

di scharged fromthe transporting unit. Concrete shall be handled from

m xer or transporting unit to forns in a continuous nanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shal |l be provided so that personnel and equi pnment are not
supported by in-place reinforcenent. Placing will not be pernitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

.5.1 Depositing Concrete

Concrete shall be deposited as close as possible to its final position in
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the forns, and there shall be no vertical drop greater than 5 feet except
where suitable equipnment is provided to prevent segregati on and where
specifically authorized. Depositing of the concrete shall be so regul ated
that it will be effectively consolidated in horizontal |ayers not nore than
12 inches thick, except that all slabs shall be placed in a single |ayer.
Concrete to receive other construction shall be screeded to the proper

| evel . Concrete shall be deposited continuously in one layer or in |layers
so that fresh concrete is deposited on in-place concrete that is stil
plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause formati on of seans or planes of weakness
within the section. Concrete that has surface dried, partially hardened,
or contains foreign naterial shall not be used. Wen tenporary spreaders
are used in the forms, the spreaders shall be renoved as their service
becomes unnecessary. Concrete shall not be placed in slabs over colums
and wall's until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the same tine as concrete for adjoining slabs.

.5.2 Consol i dati on

I mredi ately after placing, each |ayer of concrete shall be consolidated by
internal vibrators, except for slabs 4 inches thick or Iess. The vibrators
shall at all tinmes be adequate in effectiveness and nunber to properly
consol idate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not less than 10,000 vi brations per minute, an anplitude of at
| east 0.025 inch, and the head di aneter shall be appropriate for the
structural nember and the concrete mixture being placed. Vibrators shal
be inserted vertically at uniform spacing over the area of placenment. The
di stance between insertions shall be approximately 1-1/2 tines the radius
of action of the vibrator so that the area being vibrated will overlap the
adj acent just-vibrated area by a reasonable amount. The vibrator shal
penetrate rapidly to the bottomof the layer and at | east 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary until
the concrete is consolidated and then vertically withdrawn slowy while
operating. Formyvibrators shall not be used unless specifically approved
and unless forns are constructed to withstand their use. Vibrators shal
not be used to nove concrete within the forms. Slabs 4 inches and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.
Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used

.5.3 Hot Weat her Requirenents

When the anbient tenperature during concrete placing is expected to exceed
85 degrees F, the concrete shall be placed and finished with procedures
previously submtted and as specified herein. The concrete tenperature at
time of delivery to the forns shall not exceed the tenperature shown in the
t abl e bel ow when neasured in accordance with ASTM C 1064/ C 1064M  Cool i ng
of the nmixing water or aggregates or placing concrete in the cooler part of
the day may be required to obtain an adequate placing tenperature. A
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retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenent when steel tenperatures are greater than 120 degrees F
Conveyi ng and pl aci ng equi prrent shall be cooled if necessary to maintain
proper concrete-placing tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hunmidity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenperat ure
Concrete Pl acenent Degr ees
Greater than 60 90 F
40- 60 85 F
Less than 40 80 F

.5.4 Prevention of Plastic Shrinkage Cracking

During hot weather with | ow humidity, and particularly w th appreciable
wind, as well as interior placenents when space heaters produce | ow

hum dity, the Contractor shall be alert to the tendency for plastic
shrinkage cracks to devel op and shall institute neasures to prevent this.
Particular care shall be taken if plastic shrinkage cracking is potentially
i mm nent and especially if it has devel oped during a previous placenent.
Peri ods of high potential for plastic shrinkage cracki ng can be antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and wi ndbreaks and by applying fog
sprays of water, sprinkling, ponding or wet covering. Plastic shrinkage
cracks that occur shall be filled by injection of epoxy resin as directed,
after the concrete hardens. Plastic shrinkage cracks shall never be
trowel ed over or filled with slurry.

.5.5 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nomi nal maxi nrum size of aggregate (NVMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conpl ete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two nats
of closely spaced reinforcing are required, the bars in each mat shall be
placed in nmatching alignnment to reduce congestion. Reinforcing bars may be
tenporarily crowded to one side during concrete placenent provided they are
returned to exact required |l ocation before concrete placenent and
consol i dati on are conpl et ed.

6 REPAI RS
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6.1 Danmp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at | east
as great as their surface dianmeter but not over 4 inches shall be repaired
by the danmp-pack nmortar nethod. Formtie holes shall be reamed and ot her
simlar defects shall be cut out to sound concrete. The void shall then be
t horoughly cl eaned, thoroughly wetted, brush-coated with a thin coat of

neat cenent grout and filled with nortar. Mortar shall be a stiff mx of 1
part portland cement to 2 parts fine aggregate passing the No. 16 nesh
sieve, and m ni nrum anmount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wll

| eave the hands danp. Mortar shall be nixed and allowed to stand for 30 to
45 mnutes before use with rem xing perfornmed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
conpletely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danmp-pack repairs shall be
noi st cured for at |east 48 hours.

.6.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 1/2 inch deep or

for lass A and B finishes, nore than 1/2 inch in dianeter and, for Cass C
and D finishes, nore than 2 inches in dianeter. Also included are any
defects of any kind whose depth is over 4 inches or whose surface dianeter
is greater than their depth. Major defects shall be repaired as specified
bel ow.

.6.2.1 Surface Application of Murtar Repair

Def ective concrete shall be renoved, and renpval shall extend into

conpl etely sound concrete. Approved equi pent and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcenent is encountered, concrete shall be renobved so as to expose
the reinforcenent for at least 2 inches on all sides. Al such defective
areas greater than 12 square inches shall be outlined by saw cuts at | east
1 inch deep. Defective areas less than 12 square inches shall be outlined
by a 1 inch deep cut with a core drill in lieu of sawing. Al saw cuts
shall be straight lines in a rectangular pattern in line with the formwork
panels. After concrete renoval, the surface shall be thoroughly cleaned by
hi gh pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i medi ately before
pl acing nortar and shall be danmp but not wet at the tinme of comencing
nortar placenment. The Contractor, at his option, may use either
hand- pl aced nmortar or nortar placed with a nortar gun. |f hand-pl aced
nortar is used, the edges of the cut shall be perpendicular to the surface
of the concrete. The prepared area shall be brush-coated with a thin coat
of neat cement grout. The repair shall then be nade using a stiff nortar,
preshrunk by allowi ng the nmxed nortar to stand for 30 to 45 mnutes and

then rem xed, thoroughly tanped into place in thin layers. |[|f hand-pl aced
nortar is used, the Contractor shall test each repair area for drunm ness
by firmtapping with a hammer and shall inspect for cracks, both in the
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presence of the Contracting Officer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drumr ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
snal | conpressed air-operated gun to which the nmortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as

approved. Repairs made using shotcrete equiprment will not be accepted.
The nortar used shall be the sane nortar as specified for danmp-pack nortar
repair. |If gun-placed nortar is used, the edges of the cut shall be

bevel ed toward the center at a slope of 1:1. Al surface applied nortar
repairs shall be continuously noist cured for at |east 7 days. Moist
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

.6.2.2 Repair of Deep and Large Defects

Deep and |l arge defects will be those that are nore than 6 i nches deep and
al so have an average dianmeter at the surface nmore than 18 inches or that
are otherwise so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and |l arge defects
shal | be repaired by procedures approved in advance including form ng and
pl aci ng special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface

application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees fromthe horizontal
upward toward the side fromwhich concrete will be placed. The speci al

concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete

contai ning a specified expanding adm xture nay be used in lieu of the above
m xture; the paste portion of such concrete m xture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chi mey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.

A pressure cap shall be used on the concrete in the chinmey with

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renoved after 24 hours and

i medi ately the chimey shall be carefully chi pped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

.7 FI NI SH NG UNFORMED SURFACES

The finish of all unforned surfaces shall nmeet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein

7.1 Gener al
The anbi ent tenperature of spaces adjacent to unformed surfaces being

finished and of the base on which concrete will be placed shall be not |ess
than 50 degrees F. In hot weather all requirenments of paragraphs Hot
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Weat her Requirements and Prevention of Plastic Shrinkage Cracking shall be
met. Unfornmed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified bel ow, and shall be true to the elevation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and left true and
regular. Unless otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenment or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shal |l be carefully dragged off or renoved by absorption w th porous
materials such as burlap. During finishing operations, extrene care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

. 7.2 Non-Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

.7.2.1 Br ooned

Areas as indicated on the drawings. The top of the dol phin shall be given
a broonmed finish. After floating, the surface shall be lightly stee
trowel ed, and then carefully scored by pulling a coarse fiber push-type
broom across the surface. Brooning shall be transverse to traffic or at
right angles to the slope of the slab. After the end of the curing period,
the surface shall be vigorously brooned with a coarse fiber broomto renove
all | oose or seni-detached particles.

.8 CURI NG AND PROTECTI ON
.8.1 Cener al

Concrete shall be cured by an approved nethod for the period of tine given
bel ow.

Concrete with Type |11 cenent 3 days
Al'l other concrete 7 days

I mredi ately after placenent, concrete shall be protected from prenmature
drying, extrenes in tenperatures, rapid tenperature change, nechanica
injury and danage fromrain and flowi ng water for the duration of the
curing period. Air and fornms in contact with concrete shall be naintained
at a tenperature above 50 degrees F for the first 3 days and at a
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tenperature above 32 degrees F for the remmi nder of the specified curing
peri od. Exhaust funes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permtted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica fune shall be initially cured by fog msting
during finishing, followed i nmedi ately by continuous nmoist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

.8.2 Moi st Curing

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, commencing inmediately after finishing. |f water or
curing naterials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forms are left in place during curing, they shall be kept wet

at all tines. |If steel forns are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable nmaterials. Surfaces
shal | be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton nats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

.8.3 Menmbrane Formi ng Curing Conpounds

Menbrane form ng curing conpounds shall be used only on surfaces in al
areas. Concrete in the following areas may be cured with a pignented
curing conpound in lieu of nmoist curing. Menbrane curing shall not be used
on surfaces that are to receive any subsequent treatnent dependi ng on
adhesi on or bonding to the concrete, including surfaces to which a snooth
finish is to be applied or other concrete to be bonded. However, a styrene
acrylate or chlorinated rubber conpound neeting ASTM C 309, Class B

requi renents, may be used for surfaces which are to be painted or are to
recei ve bitum nous roofing or waterproofing, or floors that are to receive
adhesi ve applications of resilient flooring. The curing conpound sel ected
shal |l be conpatible with any subsequent paint, roofing, waterproofing or
flooring specified. Menbrane curing conmpound shall not be used on surfaces
that are nmaintained at curing tenperatures with free steam Curing
conpound shall be applied to formed surfaces inmediately after the forns
are renmoved and prior to any patching or other surface treatnent except the
cl eaning of |oose sand, nortar, and debris fromthe surface. Al surfaces
shal | be thoroughly npistened with water. Curing compound shall be applied
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to slab surfaces as soon as the bl eeding water has di sappeared, with the
tops of joints being tenporarily sealed to prevent entry of the conpound
and to prevent noisture loss during the curing period. The curing conpound
shall be applied in a two-coat continuous operation by approved notorized
power - sprayi ng equi pnent operating at a mninumpressure of 75 psi, at a
uni form coverage of not nore than 400 square feet per gallon for each coat,
and the second coat shall be applied perpendicular to the first coat.
Concrete surfaces which have been subjected to rainfall within 3 hours
after curing conpound has been applied shall be resprayed by the nethod and
at the coverage specified. Surfaces on which clear conpound is used shal
be shaded fromdirect rays of the sun for the first 3 days. Surfaces
coated with curing conpound shall be kept free of foot and vehicul ar
traffic, and fromother sources of abrasion and contam nation during the
curing period.

.8.4 | mper vi ous Sheeti ng

The foll owi ng concrete surfaces may be cured using inpervious sheets: all
However, except for plastic coated burlap, inpervious sheeting al one shal
not be used for curing. |[|npervious-sheet curing shall only be used on
hori zontal or nearly horizontal surfaces. Surfaces shall be thoroughly
wetted and be conpletely covered with the sheeting. Sheeting shall be at
| east 18 inches w der than the concrete surface to be covered. Covering
shall be laid with |ight-colored side up. Covering shall be | apped not
| ess than 12 inches and securely wei ghted down or shall be | apped not |ess
than 4 inches and taped to forma continuous cover with conpletely closed
joints. The sheet shall be weighted to prevent displacenment so that it
remains in contact with the concrete during the specified | ength of curing.
Coverings shall be folded down over exposed edges of slabs and secured by
approved neans. Sheets shall be imediately repaired or replaced if tears
or hol es appear during the curing period.

.8.5 Pondi ng or | mersion

Concrete shall be continually inmersed throughout the curing period. Water
shall not be nmore than 20 degrees F |l ess than the tenperature of the
concrete.

.9 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, columm base plates, bearing plates for
beans and simlar structural nmenbers, and machi nery and equi pnent base

pl ates shall be set to the proper line and el evation w th danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nortar or grout shall be approximately 1/24 the width of the plate, but not
less than 3/4 inch. Concrete and netal surfaces in contact wth grout

shall be clean and free of oil and grease, and concrete surfaces in contact
with grout shall be danp and free of laitance when grout is placed.
Nonshrink grout shall be used as indicated on the draw ngs.

. 9.1 Danp- Pack Beddi ng Mortar

Danp- pack bedding nortar shall consist of 1 part cenment and 2-1/2 parts
fine aggregate having water content such that a nass of nortar tightly
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squeezed in the hand will retain its shape but will crunble when disturbed.

The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ranmng with
a bar or rod until it is conpletely filled.

.9.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed naterial requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted wi thout segregation

bl eedi ng, or reduction of strength.

.9.2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the nmaterial nmanufacturer's
instructions and as specified therein. |Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to allow continuous

pl acenent of freshly m xed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renpved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other means to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. G out shall not be
retenmpered or subjected to vibration fromany source. Were clearances are
unusual ly small, placenent shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 65 to 85 degrees F until after setting.

.9.2.2 Treat ment of Exposed Surfaces

For nmetal -oxidi zi ng nonshrink grout, exposed surfaces shall be cut back 1
inch and inmedi ately covered with a parge coat of nortar consisting of 1
part portland cenment and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic nmixture. The parge coat shall have a
snooth finish. For other nmortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be |eft untreated. Curing shall conply with

par agr aph CURI NG AND PROTECTI ON

.10  TESTI NG AND | NSPECTI ON FOR CONTRACTOR QUALI TY CONTROL

The Contractor shall performthe inspection and tests described bel ow and,
based upon the results of these inspections and tests, shall take the
action required and shall submt specified reports. Wen, in the opinion
of the Contracting Officer, the concreting operation is out of control
concrete placenent shall cease and the operation shall be corrected. The

| aboratory performng the tests shall be onsite and shall conformw th ASTM
C 1077. WMaterials may be subjected to check testing by the Governnment from
sanpl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and as required
thereafter for conformance with ASTM C 1077.
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3.10.1 Grading and Corrective Action
3.10.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken may be sel ected by
the Contractor as the nbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification limts. Wen the anmpunt passing on any sieve is outside the
specification limts, the fine aggregate shall be inmredi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i mediately reported to the Contracting O ficer, concreting shall be

st opped, and inmedi ate steps taken to correct the grading.

3.10. 1.2 Coar se Aggregate

At | east once during each shift in which the concrete plant is operating,
there shall be a sieve analysis in accordance with ASTM C 136 for each size
of coarse aggregate. The |ocation at which sanples are taken may be
sel ected by the Contractor as the nobst advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be i mediately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i medi ate steps shal
be taken to correct the grading.

3.10.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
the start of concrete placenent shall be taken inmediately prior to
entering the concrete m xer.

3.10.3 Scal es, Batchi ng and Recordi ng
The accuracy of the scales shall be checked by test weights prior to start

of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
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of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required wei ght, recorded
wei ght, and the actual weight batched. At the sane tinme, the Contractor
shal |l test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the weighing accuracy or
bat chi ng accuracy does not conply with specification requirenents, the

pl ant shall not be operated until necessary adjustnments or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi atel y.

3.10.4 Bat ch- Pl ant Contr ol

The neasurenent of concrete nmaterials including cenentitious naterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anount of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cement used, type and source of pozzolan or slag used, anbunt and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic yard, ampbunt of water as free npisture in each size
of aggregate, and the batch aggregate and water wei ghts per cubic yard for
each class of concrete batched during each day's plant operation

3.10.5 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
specinens are fabricated. In addition, at |least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nmade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for nornal wei ght concrete and ASTM C
173 for |ightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnent and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. When a single test result
reaches either the upper or lower action |limt, a second test
shal |l inmediately be nade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renedial action. The result of each
test, or average as noted in the previous sentence, shall be
pl otted on a separate control chart for each mixture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainnent. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
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chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nay be taken at the
m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. |If
the Contractor's materials or transportati on nethods cause air
content | oss between the nixer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the m xer controlled
as directed.

Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall immedi ately be nade in the anount of air-entraining

adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nmade to verify the result of the adjustnent.
Whenever a point on the secondary control chart for range reaches
the warning linmt, the admi xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good

reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmmediately be halted
until the air content is under control. Additional air content
tests shall be nade when concreting is restarted.

Slunp Testing. In addition to slunp tests which shall be nade
when test specinens are fabricated, at |least four slunp tests
shal | be nmade on randomy sel ected batches in accordance wi th ASTM
C 143 for each separate concrete m xture produced during each
8-hour or less period of concrete production each day. Al so,
additional tests shall be nade when excessive variation in
workability is reported by the placing foreman or Gover nnent
inspector. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and
shal |l be subnitted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wien a single slunp test reaches or goes beyond
either the upper or lower action limt, a second test shal

i medi ately be nade. The results of the two tests shall be
averaged and this average used as the slunp of the batch to plot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renedial action. Linits shall be set
on separate control charts for slunp for each type of m xture.

The upper warning linmt shall be set at 1/2 inch bel ow the maxi num
al | owabl e sl unp specified in paragraph Slunp in PART 1 for each
type of concrete and an upper action limt line and | ower action
limt line shall be set at the nmaxi num and m ni num al | owabl e

sl unps, respectively, as specified in the sane paragraph. The
range between each consecutive slunp test for each type of mxture
shall be plotted on a single control chart for range on which an
upper action limt is set at 2 inches. Sanples for slunp shall be
taken at the mixer. However, the Contractor is responsible for
delivering the concrete to the placenent site at the stipul ated
slunp. If the Contractor's materials or transportation nethods
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cause slunp | oss between the m xer and the placenent, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting Oficer, and the slunp at the mxer controlled as

di rect ed.

Slunp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning lint, an adjustnent shal

i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anpunt allowed by the naxi num w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. When a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnents have been made. |mediately
after each adjustnent, another test shall be nmade to verify the
correctness of the adjustnent. Wienever two consecutive

i ndi vidual slunp tests, nade during a period when there was no

adj ust nent of batch wei ghts, produce a point on the control chart
for range at or above the upper action linmt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control

Addi tional slunp tests shall be nade as directed.

Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinmens are fabricated. Measurenent
shal |l be in accordance with ASTM C 1064/ C 1064M The tenperature
shal |l be reported along with the conpressive strength data.

Strength Specinens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 500
cubic yards or portion thereof of that concrete m xture placed
each day. Additional sets of test specinens shall be nade, as
directed by the Contracting O ficer, when the nixture proportions
are changed or when | ow strengths have been detected. A truly
random (not haphazard) sanpling plan shall be devel oped by the
Contractor and approved by the Contracting Oficer prior to the
start of construction. The plan shall assure that sanpling is
done in a conpletely random and unbi ased manner. A set of test
speci nens for concrete with a 28-day specified strength per
paragraph Strength Requirenents in PART 1 shall consist of four
specinens, two to be tested at 7 days and two at 28 days. Test
speci nens shall be nolded and cured in accordance with ASTM C 31/C
31M and tested in accordance with ASTM C 39 for test cylinders and
ASTM C 78 for test beans. Results of all strength tests shall be
reported inmediately to the Contracting Officer. Quality contro
charts shall be kept for individual strength "tests", ("test" as
defined in paragraph Strength Requirenents in PART 1) noving
average of last 3 "tests" for strength, and novi ng average for
range for the last 3 "tests" for each mixture. The charts shal

be simlar to those found in ACl 214. 3R

I nspection Before Placing
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Foundati ons, construction joints, forns, and enbedded itens shall be

i nspected by the Contractor in sufficient tine prior to each concrete
pl acenent in order to certify to the Contracting Oficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.

3.10.7 Pl aci ng

The placing foreman shall supervise placing operations, shall determn ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for measuring and recording concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, time of
pl acenent, volune placed, and method of placenent. The placing forenan
shall not permt batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with conpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |f any batch of concrete fails to
neet the tenperature requirenents, inmedi ate steps shall be taken to

i mprove tenperature controls.

3.10.8 Vi brators

The frequency and anplitude of each vibrator shall be determned in
accordance with COE CRD-C 521 prior to initial use and at |east once a
nont h when concrete is being placed. Additional tests shall be made as
directed when a vi brator does not appear to be adequately consolidating the
concrete. The frequency shall be deternmned while the vibrator is
operating in concrete with the tachoneter being held against the upper end
of the vibrator head while al nost subnerged and just before the vibrator is
wi thdrawn fromthe concrete. The anplitude shall be determ ned with the
head vibrating in air. Two neasurenments shall be taken, one near the tip
and anot her near the upper end of the vibrator head, and these results
averaged. The nake, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
neeting the requirenents of paragraph Consolidation, shall be inmediately
renoved from service and repaired or replaced.

3.10.9 Curing I nspection

a. Mist Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shal |l be nade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, immediate corrective action
shal |l be taken, and the required curing period for those areas
shal | be extended by 1 day.

c. Menbrane Curing Inspection. No curing conpound shall be applied
until the Contractor has verified that the conpound is properly
m xed and ready for spraying. At the end of each operation, the
Contractor shall estimate the quantity of conpound used by
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measur enent of the container and the area of concrete surface
covered, shall conpute the rate of coverage in square feet per
gallon, and shall note whether or not coverage is uniform

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the laps and tapes shall be noted
and recorded.

f. Sheet Curing Corrective Action. Wien a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
closed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.10.10 M xer Uniformty

a. Stationary Mxers. Prior to the start of concrete placing and
once every 6 nonths when concrete is being placed, or once for
every 75,000 cubic yards of concrete placed, whichever results in
the shortest tine interval, uniformty of concrete mxing shall be
determined in accordance with ASTM C 94.

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be determ ned in accordance with ASTM C 94.
The truck m xers shall be selected randomy for testing. Wen
satisfactory performance is found in one truck m xer, the
performance of m xers of substantially the sanme design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenents, either the mxing tine shall be
i ncreased, batching sequence changed, batch size reduced, or
adjustnents shall be nade to the nixer until conpliance is
achi eved.

3.10. 11 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be made daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures imediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examine all contractor quality control records.
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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 NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI Al4.3 (1992) Ladders - Fixed - Safety
Requi renent s

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

ASTM A 123 (1989a) Zinc (Hot-Di p Gal vani zed) Coati ngs
on Iron and Steel Products

ASTM A 653 (1996) Steel Sheet, Zinc-Coated
(Gl vani zed) or Zinc-lron All oy-Coated
(Gl vanneal ed) by the Hot-Di p Process

ASTM A 924 (1996a) Steel Sheet, Metallic-Coated by
the Hot-Di p Process

AVERI CAN VELDI NG SOCI ETY ( AVS)

AWS D1.1 (1996) Structural Welding Code - Steel

.2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submttals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will review the submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
M scel | aneous Metal |tens.
Detail drawi ngs indicating material thickness, type, grade, and
cl ass; dinensions; and construction details. Draw ngs shall

i nclude catalog cuts, erection details, nmanufacturer's descriptive
data and installation instructions, and tenplates. Detail
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drawi ngs for the following itens: bollard.
3  CGENERAL REQUI REMENTS

The Contractor shall verify all neasurements and shall take all field
nmeasur enents necessary before fabrication. Wlding to or on structura
steel shall be in accordance with AW D1.1. |Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123, ASTM A 653, or ASTM A 924, as applicable. Exposed fastenings shal
be conpatible materials, shall generally match in color and finish, and
shal | harnonize with the material to which fastenings are appli ed.
Materials and parts necessary to conplete each item even though such work
is not definitely shown or specified, shall be included. Poor matching of
hol es for fasteners shall be cause for rejection. Fastenings shall be
conceal ed where practicable. Thickness of netal and details of assenbly
and supports shall provide strength and stiffness. Joints exposed to the
weat her shall be forned to exclude water

.4 DI SSI M LAR MATERI ALS

Where dissimilar netals are in contact, or where alumnumis in contact
with concrete, nmortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat
of bitum nous paint or asphalt varnish.

.5 VORKMANSHI P

M scel | aneous netal work shall be well forned to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce
clean true lines and surfaces. Welding shall be continuous al ong the
entire area of contact except where tack welding is pernmtted. Exposed
connections of work in place shall not be tack wel ded. Exposed wel ds shal
be ground snooth. Exposed surfaces of work in place shall have a snmpoth
finish, and unl ess otherw se approved, exposed riveting shall be flush.
Where tight fits are required, joints shall be mlled. Corner joints shal
be coped or mitered, well formed, and in true alignment. Wrk shall be
accurately set to established |ines and el evations and securely fastened in
place. Installation shall be in accordance wi th nanufacturer's
installation instructions and approved draw ngs, cuts, and details.

.6 ANCHORAGE

Anchor age shall be provided where necessary for fastening niscellaneous
netal items securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts made to engage with the anchors,
expansi on shields, and power-driven fasteners when approved for concrete;
toggl e bolts and through bolts for nasonry; nmachine and carriage bolts for
steel; and lag bolts and screws for wood.

.7 SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cleaned and
shop coated with the manufacturer's standard protective coating unless
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ot herwi se specified. Surfaces of itens to be enbedded in concrete shal
not be painted. Itens to be finish painted shall be prepared according to
manuf acturer's recommendati ons or as specified.

PART 2 PRODUCTS

2.1 LADDERS

Ladders shall be stainless steel, fixed rail type in accordance with ANSI
Al4. 3.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Al items shall be installed at the |ocations shown and according to the
manuf acturer's recommendations. |Itens |isted bel ow require additional
procedures as specified.

-- End of Section --
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SECTI ON 05502

METALS: M SCELLANEQUS, STANDARD ARTI CLES, SHOP FABRI CATED | TEMS

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 240/ A 240M (1996) Heat - Resi sting Chrom um and
Chrom um Ni ckel Stainless Steel Plate,

Sheet, and Strip for Pressure Vessels

ASTM A 276 (1996) Stainless and Heat-Resisting Stee
Bars and Shapes

ASTM A 320/ A 320M (1994; R 1995) Alloy Steel Bolting
Materials for Low Tenperature Service

ASTM F 593 (1995) Stainless Steel Bolts, Hex Cap
Screws, and Studs

ASME | NTERNATI ONAL ( ASME)

ASME B18.2.1 (1981; Supple 1991; R 1992) Square and Hex
Bolts and Screws (Inch Series)

ASME B18. 2.2 (1987; R 1993) Square and Hex Nuts (Inch
Seri es)

ASME B18.21.1 (1994) Lock Washers (lnch Series)

ASME B18.22.1 (1965; R 1990) Plain Washers

ENG NEERI NG MANUALS ( EM)

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

FEDERAL SPECI FI CATI ONS (FS)

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

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)
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SSPC Pai nt 22 (1982) Epoxy - Polyam de Paints (Priner,
I nternedi ate, and Topcoat)

2 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. Wen
used, a designation following the "G' designation identifies the office
that will reviewthe submittal for the Governnent. The follow ng shall be
subm tted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD-01 PreConstruction Submttals

M scel | aneous Metal s and Standard Metal Articles. Shop Fabricated
Metal |tens.

Lists of materials shall be submtted for approval as specified.

SD- 02 Shop Drawi ngs
Shop Fabricated Metal Itens.

Detail drawi ngs shall be submitted for approval as specified.

SD- 06 Test Reports

M scel | aneous Metal s and Standard Metal Articles. Shop Fabricated
Metal |tens.

Certified test reports for materials tests and anal yses shall be
submitted for approval as specified.

M scel | aneous Metal s and Standard Metal Articles. Shop Fabricated
Metal |tens.

Records which identify the disposition of approved nmaterial and
fabricated itens in the work nust be subnmitted for approval.

3 FABRI CATI ON AND WORKMANSHI P REQUI REMENTS

Fabrication requirenents and wor kmanship provisions for itens specified in
this section shall conformw th the requirenents specified.

PART 2 PRODUCTS

2.

1 M SCELLANEQUS METALS AND STANDARD METAL ARTI CLES

M scel | aneous nmetal nmaterials and standard netal articles shall conformto
the respective specifications and ot her designated requirenents. Sizes
shal |l be as specified or showmn. Wiere material requirenents are not
specified, materials furnished shall be suitable for the intended use and

shal | be subject to approval.
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2.1.1 Stai nl ess Stee

2.1.1.1 Pl ate, Sheet, and Strip
ASTM A 240/ A 240M UNS S31600. Plate finish shall be hot-rolled and
anneal ed or heat treated, and bl ast cleaned or pickled. Sheet and strip
finish shall be No. 1.

2.1.1.2 Bars and Shapes

Stai nl ess steel bars and shapes shall conformto the follow ng as specified
or shown:

ASTM A 276, UNS S31600, Condition A, hot-finished or cold-finished, Class C
2.1.2 Bolts, Nuts, and Washers

Bolts, nuts, and washers shall be of the material, grade, type, class,
style and finish indicated or best suited for intended use.

2.1.2.1 Bolts, Nuts, and Washers (O her Than Hi gh-Strength)
a. Bolts and Nuts - ASTM A 320/ A 320M Austenitic Steel, Cass 2.
b. Bolts - ASME B18. 2. 1.
c. Nuts - ASME B18. 2. 2.
d. \Washers
(1) Plain Washers - ASME B18.22.1, Type B
(2) Lock Washer - ASME B18.21.1
e. Stainless Steel Bolts, Nuts and Washers - ASTM F 593/ Type 316L
2.1.3 Chai ns and Attachments

FS RR-C- 271, Type I, Cass 1, Style 2, Size 3/4 inch, Finish zinc coated,
shackl es shall be Type 1VA, Grade A, dass 2, Finish zinc-coated.

2.2 SHOP FABRI CATED METAL | TEMVS

Shop fabricated netal itens shall conformto the requirenents and details
as specified or shown and to the workmanshi p provi sions and ot her
applicabl e fabrication requirenents as specified.

2.2.1 Ladder s

Ladders shall be fixed-rail netal |adders conformng to the requirenents of
EM 385-1-1 and to details shown. Ladders shall be fabricated of stainless
steel type 316L shown. Fabrication of |adders shall consist of
solid-section rod rungs fitted into holes in bar side rails and wel ded.
Splices in side rails shall be nmade using full penetration welds and shal

SECTI ON 05502 Page 4



DOLPHI N2

provide a flush and snoboth transition between connecting ends. Al welds
shal | be ground snoot h. Ladder rails shall be welded to bent-bar
supporting brackets anchored to supporting structure as shown.

2.2.2 Ladder Rungs

Ladder rungs, stainless, type 316L shall be fabricated fromsteel in
accordance with the details.

2.2.3 Bol | ards and Chocks
Bol | ards shall be Schoel | horn- Al brecht #1309 or approved equal, cast stee
grade 70-36. Chocks shall be Schoell horn - Al brecht #S2005-10, or approved
equal . Bollards and chocks shall be blasted to near white per SSPC SP10.
Apply 3 coats mari ne grade epoxy paint, color yellow, conformng to SSPC
Pai nt 22.

PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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