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SECTI ON 01312

QUALI TY CONTROL SYSTEM ( QCS)

PART 1 GENERAL

1

1 GENERAL

The Governnent will use the Resident Managenent System for W ndows (RVS-W
to assist inits nonitoring and adm nistration of this contract. The
Contractor shall use the Governnent-furni shed Construction Contractor

Modul e of RMS-W ndows, referred to as QCS (QC for Quality Control), to
record, mmintain, and submit various information throughout the contract
period. This joint Governnent-Contractor use of RVMS-Wand QCS wil |l
facilitate el ectronic exchange of information and overall managenent of the
contract. QCS provides the neans for the Contractor to input, track, and
electronically share information with the Governnent in the follow ng areas:

Admi ni stration

Fi nances

Quality Control
Submittal Monitoring
Schedul i ng

| nport/ Export of Data

1.1 Cor respondence and El ectroni c Comruni cati ons

For ease and speed of conmunications, both Governnent and Contractor will,
to the maxi num extent feasi bl e, exchange correspondence and ot her docunents
in electronic format. Correspondence, pay requests and ot her docunents
conprising the official contract record shall also be provided in paper
format, with signatures and dates where necessary. Paper docunents will
govern, in the event of discrepancy with the electronic version

.1.2 O her Factors

Particular attention is directed to Contract C ause, "Schedules for
Construction Contracts", Contract O ause, "Paynents", Section 01320,
"Project Schedul e", Section 01330, SUBM TTAL PROCEDURES, and Section 01451
CONTRACTOR QUALI TY CONTROL, which have a direct relationship to the
reporting to be acconplished through QCS. Also, there is no separate
paynment for establishing and maintai ning the QCS database; all costs

associ ated therewith shall be included in the contract pricing for the work.

.2 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.
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U.S. ARMY CORPS OF ENG NEER ( USACE)
EM 385-1-1 (2003) Safety and Heal th Requi renent Manua
.3 HARDWARE/ SOFTWARE REQUI REMENTS
. 3.1 Installing the QCS Program

The QCSSetup.exe is the programthat you will begin the installation wth.
Launch the programthrough your Wndows Explorer, the Run conmand, or
however you are used to doing that sort of thing. This is self-extracting
file and will create the necessary files and folders and conplete the
installation and set up your program The window will close autonatically
when the extraction process is conpl eted.

The program should install itself, asking only mniml questions. The
programw || tailor the installation to suit the computer it is being
installed on. That is, the programwll install a "new' programif one has
not already been installed, it will install an "update" if the programis
already installed on the conmputer and will determ ne each client or server
requi renent and automatically install/update what is required. Each screen
and instruction is shown on the foll owi ng pages.

.4  QCS SOFTWARE

QCS is a Wndows-based programthat can be run on a stand-al one persona
conputer or on a network. The Government will nake avail able the QCS
software to the Contractor after award of the construction contract. Prior
to the Pre-Construction Conference, the Contractor shall be responsible to
downl oad, install and use the |atest version of the QCS software fromthe
Government's RMB Internet Website. Upon specific justification and request
by the Contractor, the Government can provide QCS on 3-1/2" high-density

di skettes or CD-ROM Any program updates of QCS will be nmde available to
the Contractor via the Governnent RVS Website as they becone avail abl e.

.5 SYSTEM REQUI REMENTS

The following |isted hardware and software is the m ni nrum system
configuration that the Contractor shall have to run QCS

Har dwar e
| BM conpatible PC with 500 MHz Pentium or higher processor
128+ MB RAM for workstation / 256+ MB RAM for server
1 GB hard drive disk space for sole use by the QCS system
3-1/2 inch high-density floppy drive.
Conpact Disk (CD) Reader 8x speed or higher

SVGA or higher resolution nonitor (1024x768, 256 colors).
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Mouse or other pointing device.
W ndows conpatible printer. (Laser printer nust have 4 MB+ of RAM.
Connection to the Internet, mninmm 56k BPS
Sof t war e
M5 W ndows 98, Mg, NT, or 2000.
Word Processing software conpatible with MS Word 97 or newer.

Latest version of: Netscape Navigator, Mcrosoft Internet
Expl orer, or other browser that supports HTM. 4.0 or higher.

El ectronic mail (E-mail) MAPI conpati bl e.

Virus protection software that is regularly upgraded with all
i ssued manufacturer's updates.

1.6 RELATED | NFORMATI ON
1.6.1 QCS User Guide

After contract award, the Contractor shall download instructions for the
installation and use of QCS fromthe Government RMS Internet Wbsite; the
Contractor can obtain the current address fromthe Governnent. In case of
justifiable difficulties, the Governnent will provide the Contractor with a
CD- ROM cont ai ni ng these instructions.

1.6.2 Contractor Quality Control (CQC) Training

The use of QCS will be discussed with the Contractor's QC System Manager
during the mandatory CQC Trai ning cl ass.

1.7 CONTRACT DATABASE

Prior to the pre-construction conference, the Governnent will provide the
Contractor with basic contract award data to use for QCS. The Governnent
will provide data updates to the Contractor as needed, generally by files
attached to E-mail. These updates will generally consist of submttal

revi ews, correspondence status, QA comments, and other administrative and

QA dat a.

1.8 DATABASE NMAI NTENANCE

The Contractor shall establish, nmaintain, and update data for the contract
in the QCS database at the Contractor's site office. Data updates to the
Government shall be submtted by E-mail with file attachnents, e.g., daily
reports, schedul e updates, payment requests. If permitted by the
Contracting Oficer, a data diskette or CD-ROM nay be used instead of
E-mai| (see Paragraph DATA SUBM SSI ON VI A COVPUTER DI SKETTE OR CD- ROM .
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The QCS dat abase typically shall include current data on the foll ow ng
itens:

.8.1 Adni ni stration
.8.1.1 Contractor |Information

The dat abase shall contain the Contractor's nane, address, telephone
nunbers, managenent staff, and other required itens. Wthin 14 cal endar
days of receipt of QCS software fromthe Governnent, the Contractor shal
deliver Contractor admnistrative data in electronic format via E-nail

.8.1.2 Subcontractor | nformation

The dat abase shall contain the name, trade, address, phone nunbers, and
other required information for all subcontractors. A subcontractor nust be
listed separately for each trade to be perforned. Each subcontractor/trade
shal | be assigned a unique Responsibility Code, provided in QCS. Wthin 14
cal endar days of receipt of QCS software fromthe Governnent, the
Contractor shall deliver subcontractor adm nistrative data in electronic
format via E-mail.

.8.1.3 Cor respondence

Al Contractor correspondence to the Governnent shall be identified with a
serial nunber. Correspondence initiated by the Contractor's site office
shall be prefixed with "S". Letters initiated by the Contractor's hone
(main) office shall be prefixed with "H'. Letters shall be nunbered
starting from0001. (e.g., H 0001 or S-0001). The Governnent's letters to
the Contractor will be prefixed with "C'

.8.1.4 Equi pnent

The Contractor's QCS database shall contain a current |ist of equi pnment
pl anned for use or being used on the jobsite, including the nbst recent and
pl anned equi pnent inspection dates.

.8.1.5 EM 385-1-1, Corps of Engineers Safety Manual and RMS Li nkage

Upon request, the Contractor can obtain a copy of the current version of
the Safety Manual, EM 385-1-1, on CD. Data on the CD will be accessible
t hrough QCS, or in stand-al one node.

.8.2 Fi nances
.8.2.1 Pay Activity Data

The QCS dat abase shall include a |list of pay activities that the Contractor
shal | develop in conjunction with the construction schedule. The sum of

all pay activities shall be equal to the total contract anmount, including
nodi fications. Pay activities shall be grouped by the Contract Line Item
Nunmber (CLIN), and the sumof the activities shall equal the anpbunt of each
CLIN. The total of all CLINs equals the Contract anount.
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1.8.2.2 Paynment Requests

Al'l progress paynent requests shall be prepared using QCS. The Contractor
shal | conplete the paynent request worksheet and include it with the
paynment request. The work conpl eted under the contract, neasured as
percent or as specific quantities, shall be updated at |east nonthly.
After the update, the Contractor shall generate a paynent request report
using QCS. The Contractor shall submt the paynent requests with
supporting data by E-mail with file attachnent(s). |If permitted by the
Contracting Oficer, a data diskette may be used instead of E-nail. A

si gned paper copy of the approved paynent request is also required, which
shall govern in the event of discrepancy with the electronic version

1.8.3 Quality Control (QQO

QCS provides a neans to track inplenentation of the 3-phase QC Control
System prepare daily reports, identify and track deficiencies, docunent
progress of work, and support other contractor QC requirenents. The
Contractor shall nmaintain this data on a daily basis. Entered data wll
automatically output to the QCS generated daily report. The Contractor
shal | provide the Governnent a Contractor Quality Control (CQC) Plan within
the tine required in Section 01451, CONTRACTOR QUALITY CONTROL. Wthin
seven cal endar days of CGovernnent acceptance, the Contractor shall subnmit a
data di skette or CO-ROMreflecting the infornmation contained in the
accepted CQC Pl an: schedule, pay activities, features of work, submttal
regi ster, QC requirenents, and equi pnent |ist.

1.8.3.1 Daily Contractor Quality Control (CQC) Reports.

QCS includes the neans to produce the Daily CQC Report. The Contractor nay
use other formats to record basic QC data. However, the Daily CQC Report
generated by QCS shall be the Contractor's official report. Data from any
suppl enental reports by the Contractor shall be summari zed and consol i dated
onto the QCS-generated Daily CQC Report. Daily CQC Reports shall be
submitted as required by Section 01451, CONTRACTOR QUALI TY CONTROL.

Reports shall be submitted electronically to the Government using E-mail or
di skette within 24 hours after the date covered by the report. Use of

ei ther node of submittal shall be coordinated with the governnent
representative. The Contractor shall also provide the Governnent a signed
printed copy of the daily CQC report.

1.8.3.2 Def i ci ency Tracki ng.

The Contractor shall use QCS to track deficiencies. Deficiencies
identified by the Contractor will be nunerically tracked using QC punch
list itens. The contractor shall nmaintain a current |log of its QC punch
list itens in the QCS database. The Government will |og the deficiencies
it has identified using its QA punch list. The Governnent's QA punch |i st
itenms will be included in its export file to the Contractor. The
Contractor shall regularly update the correction status of both QC and QA
punch list itens.
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1.8.3.3 Thr ee- Phase Control Meetings

The Contractor shall maintain schedul ed and actual dates and tines of
preparatory and initial control neetings in QCS

1.8.3.4 Acci dent/ Saf ety Tracki ng.

The Governnment will issue safety conmments, directions, or guidance whenever
safety deficiencies are observed. The Governnent's safety coments will be
included inits export file to the Contractor. The Contractor shal
regul arly update the correction status of the safety comments. In

addition, the Contractor shall utilize QCS to advise the Government of any
accidents occurring on the jobsite. This brief supplenental entry is not
to be considered as a substitute for conpletion of nandatory reports, e.g.
ENG Form 3394 and OSHA Form 200.

1.8.3.5 Feat ures of Work

The Contractor shall include a conplete list of the features of work in the
QCS database. A feature of work nay be associated with nultiple pay
activities. However, each pay activity (see subparagraph "Pay Activity
Dat a" of paragraph "Finances") will only be linked to a single feature of
wor k.

1.8.3.6 QC Requi renents

The Contractor shall develop and maintain a conplete |list of QC testing,
transferred and installed property, and user training requirenents in QCS
The Contractor shall update all data on these QC requirenents as work
progresses, and shall pronptly provide this information to the Government

via QCS.
1.8.4 Submi ttal Managemnent

When avail able, the Governnent will provide the initial submttal register
ENG Form 4288, SUBM TTAL REQ STER, in electronic format. Thereafter, the
Contractor shall maintain a conplete list of all submttals, including
conpletion of all data colums as described in Section 01330, SUBM TTAL
PROCEDURES. Dates on which subnmittals are received and returned by the
Government will be included in its export file to the Contractor. The
Contractor shall use QCS to track and transmt all submittals. ENG Form
4025, subnittal transmittal form and the submttal register update, ENG
Form 4288, shall be produced using @CS. RVS-Wwi |l be used to update,
store and exchange subnittal registers and transnittals, but will not be
used for storage of actual submttals.

1.8.5 Schedul e

The Contractor shall devel op a construction schedul e consisting of pay
activities, in accordance with Section 01320, PRQJIECT SCHEDULE, as
applicable. This schedule shall be input and nmaintained in the QCS

dat abase either manually or by using the Standard Data Exchange For nat
(SDEF) (see Section 01320 PRQJIECT SCHEDULE). The updated schedul e data
shal |l be included with each pay request subnitted by the Contractor
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8.6 | mport/ Export of Data

QCS includes the ability to export Contractor data to the Governnent and to
i mport submittal register and ot her Government-provided data, and schedul e
dat a usi ng SDEF.

.9 | MPLEMENTATI ON

Contractor use of QCS as described in the preceding paragraphs is

mandat ory. The Contractor shall ensure that sufficient resources are
available to maintain its QCS database, and to provide the Governnent wth
regul ar dat abase updates. (CS shall be an integral part of the
Contractor's managenent of quality control

.10 DATA SUBM SSI ON VI A COWUTER DI SKETTE OR CD- ROV

The Governnent-preferred nmethod for Contractor's subm ssion of updates,
paynment requests, correspondence and other data is by E-mail with file
attachment (s). For locations where this is not feasible, the Contracting
Oficer may pernmit use of conputer diskettes or CD-ROM for data transfer
Data on the disks or CDs shall be exported using the QCS built-in export
function. |If used, diskettes and CD-ROVs will be submitted in accordance
with the follow ng:

.10.1 File Medi um

The Contractor shall submt required data on 3-1/2" doubl e-sided

hi gh-density diskettes fornatted to hold 1.44 MB of data, capabl e of
runni ng under M crosoft Wndows 95 or newer. Alternatively, CD ROV may be
used. They shall conformto industry standards used in the United States.
Al data shall be provided in English.

.10.2 Di sk or CD- ROM Label s

The Contractor shall affix a pernanent exterior |abel to each diskette and
CD-ROM submitted. The | abel shall indicate in English, the QCS fil e naneg,
full contract nunber, project nane, project |ocation, data date, name and
t el ephone nunber of person responsible for the data

.10.3 Fil e Nanes

The Governnment will provide the file names to be used by the Contractor
with the QCS software.

11 MONTHLY COORDI NATI ON MEETI NG

The Contractor shall update the QCS dat abase each workday. At |east
nonthly, the Contractor shall generate and submit an export file to the
CGovernment with schedul e update and progress paynent request. As required
in Contract Clause "Paynents", at |east one week prior to submttal, the
contractor shall neet with the Government representative to reviewthe

pl anned progress paynent data subm ssion for errors and onissions.

The contractor shall make all required corrections prior to Governnent
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acceptance of the export file and progress paynent request. Paynent
requests acconpani ed by inconplete or incorrect data submttals will be
returned. The Governnment will not process progress paynents until an
acceptabl e QCS export file is received.

1.12 NOTI FI CATI ON OF NONCOWPLI ANCE
The Contracting Officer will notify the Contractor of any detected
nonconpl i ance with the requirements of this specification. The Contractor
shal | take imredi 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

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 ELECTRONI C SCHEDULE REQUI REMENT

The Project Schedule to be prepared by the Contractor shall be

el ectronically prepared using software capabl e of generating a data file in
the Standard Data Exchange Format (SDEF). The Project Schedul e shal

consi st of a network analysis systemas described in this Section. In
preparing this systemthe scheduling of Construction is the sole
responsibility of the contractor. The requirenment for the systemis

i ncluded to assure adequate planning in the execution of the work and to
assist the Contracting Oficer in appraising the reasonabl eness of the
proposed schedul e and eval uating progress of the work for the purposes of
paynent .

.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-01 Preconstruction Submittal s
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

Peri odi ¢ schedul e updates schedul es shall be subnitted together
with the nonthly progress paynent request.

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
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Qualifications; G

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

3 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)

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 ELECTRONI C PROJECT SCHEDULE

The conputer software systemutilized by the Contractor to produce the
Proj ect Schedul e shall be capable of providing all requirenents of this
specification. Failure of the Contractor to neet the requirenents of this
specification shall result in the disapproval of the schedule. Manually
generated schedules will not be accepted.
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The system noted below is capable of generating a file in the Standard Data
Exchange Format (SDEF). All electronic data submittals shall be in SDEF
SDEF information is available fromthe Contracting Oficer

Vendor/ System wi t h SDEF support:

Pri mavera Systens PRI MAVERA PRQIECT PLANNER ( P3)

.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 D 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 |evel of detail to be used in the Project
Schedul e.

.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).

.3.2.2 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.

.3.2.3 Governnent 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.

.3.2. 4 Responsi bility

Al activities shall be identified in the project schedule by the party
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responsi ble to performthe work. Responsibility includes, but is not
limted to, the subcontracting firm contractor work force, or government
agency performng a given task. The responsible party for each activity
shall be identified by the Responsibility Code.

.3.2.5 Wor k Areas

Al activities shall be identified in the project schedule by the work area
in which the activity occurs. Activities shall not be allowed to cover
nore than one work area. The work area of each activity shall be
identified by the Work Area Code.

.3.2.6 Modi fication or C ai m Nunber

Any activity that is added or changed by contract nodification or used to
justify clainmed tine shall be identified by a nmod or claimcode that
changed the activity. Activities shall not belong to nore than one

nodi fication or claimitem The nodification or claimnunber of each
activity shall be identified by the Mod or C ai m Nunber.

.3.2.7 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.

.3.2.8 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 Schedul ed Proj ect Conpletion

The schedule interval shall extend fromnotice-to-proceed to the contract
conpl etion date

.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

.3.3.2 Constraint of Last Activity
Conpl etion of the last activity in the schedule shall be constrained by the
contract conpletion date. Calculation on project updates shall be such

that if the early finish of the last activity falls after the contract
conpletion date, then the float cal culation shall reflect a negative fl oat
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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 sall 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
may have been inpacted by the delays to the newy added delay activities.
.3.8 Negati ve Lags

Lag durations contained in the project schedule shall not have a negative
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val ue.
.4 PRQIECT SCHEDULE SUBM SS| 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.

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.

. 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

. 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.

4.4 Standard Activity Coding Dictionary

The Contractor shall submit, with the Initial Project Schedule, a coding
schene that shall be used throughout the project for all activity codes
contained in the schedule. The coding schene submtted shall list the

val ues for each activity code category and translate those values into
proj ect specific designations. For exanple, a Responsibility Code Val ue,
"ELE", nay be identified as "Electrical Subcontractor." Activity code

val ues shall represent the sane infornation throughout the duration of the
contract. Once accepted with the Initial Project Schedul e subm ssion
changes to the activity coding schene nust be accepted by the Contracting
Oficer.

.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:
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.5.1 Dat a Di sks

Two data disks or two sets of data di sks containing the project schedule
shal |l be provided. Data on the disks shall be in the Standard Data
Exchange Format (SDEF), in accordance with ER-1-1-11, PROGRESS, SCHEDULES,
AND NETWORK ANALYSI S SYSTEMS, Appendi x A, Standard Data Exchange For nat
Speci fication (attached at the end of this Project Schedul e specification

.5.1.1 File Medi um

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 subnmtted
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 delaying 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 O ficer shall be included in the schedul e subm ssion. The
Narrative Report shall specifically reference, on an activity by activity
basis, all changes namde 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.
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3.5.4.1 Activity Report

Alist of all activities sorted according to activity nunber and then
sorted according to Early Start Date. For conpleted activities the Actua
Start Date shall be used as the secondary sort.

3.5.4.2 Logi ¢ Report

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

3.5.4.3 Total Fl oat Report

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

3.5.4.4 Ear ni ngs Report

A conpilation of the Contractor's Total Earnings on the project fromthe
Notice to Proceed until the nbst 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 | serve as the basis of determ ning Contractor Paynment. 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.

3.5.5 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 limted to, the
followi ng conditions to review conpliance with this paragraph:

3.5.5.1 Cont i nuous FI ow
Di agrans shall show a continuous flow fromleft to right with no arrows

fromright to left. The activity or event nunber, description, duration
and estinmated earned val ue shall be shown on the di agram
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3.5.5.2 Project M| estone Dates

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

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

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

3.5.5.5 S- Curves

A graph of anticipated earnings (S-Curves) show ng cunul ative earnings for
the duration of the project. The vertical scale shall show

ear ni ngs/ percent conplete from 0% 100% The horizontal scale shall be a
time scal e showi ng the cal endar nonths of the project. Three curves shal
be plotted on the sane graph; the earnings/percent conplete based on early
finish dates; the earnings/percent conplete based on late finish dates; the
actual earnings/percent conplete to date.

3.5.5.6 Bar Chart

A bar chart covering the previous nonth's activities and progress, and the
pl anned activities over 3 nonths projected into the future. The chart
shal | al so include actual and antici pated earnings.

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

3.6.1 Meeting Attendance

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

3.6.2 Updat e Submi ssion Fol |l owi ng Progress Meeting
A conpl ete update of the project schedul e containing all approved progress,

revi sions, and adjustnents, based on the regul ar progress neeting, shall be
submitted not later than 4 working days after the nonthly progress neeting.

SECTI ON 01320 Page 11



KAUNVALAP

3.6.3 Progress Meeting Contents
Update information, including Actual Start Dates, Actual Finish Dates,
Remai ni ng Durations, and Cost-to-Date shall be subject to the approval of
the Contracting Officer. The following is a mninmmset of items which the

Contractor shall address, on an activity by activity basis, during each
progress neeting.

3.6.3.1 Start and Fi ni sh Dates

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

3.6.3.2 Ti me Conpl etion

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

3.6.3.3 Cost Conpl etion

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

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

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 subnittals,
CGovernment 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 tine under the provisions of the contract. Subm ssion of

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

. 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.
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
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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 OMNERSHI 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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APPENDIX A ER 1-1-11
15 July 03*

STANDARD DATA EXCHANGE FORMAT SPECIFICATION

PART 1- GENERAL

1. Application of This Provision: The Standard Data Exchange Format (SDEF) provides a
nonproprietary protocol 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, “ASCII" file.
Text shall be left-justified and numbers shall be right-justified in each field. Data records must
conform, 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 column. 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
SDEFcompatible 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. Brad James at HQUSACE, (202) 761-5541. Although the currently listed
system have been tested other systems may also be acceptable provided those systems
correctly import and export SDEF files.

5. SDEF Checker Program: To verify SDEF files meet the specified guidelines download the
SDEF Checker utility from the winrms website. Go to http://winrms.usace.army.mil, click on the
User Manuals Link to the left and then click on the P3 SDEF Link to the left.

PART 2- SDEF SPECIFICATION

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

* Change in POC information.
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Paragraph Record
Reference Description Remarks

6.a Volume Record Mandatory First Line of File

6.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.f Precedence Record(s) : Mandatory for Precedence

6.g Unit Cost Record(s) Mandatory for Unit Costs

6.h Progress Record(s) Mandatory Records

6. File End Record * Mandatory Last Line of Disk/File

6.a. 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 shall 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.
Description Position Len. Value Type Notes

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

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

6.a.(2) The DISK NUMBER field shall identify 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.b. 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:




Description

RECORD IDENTIFIER
DATA DATE

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

Column
Position

1- 4

6- 12
14-17
19-66
68-103
105-105
107-112
114-120
122-128

Type

Fixed
ddmmmyy
Alpha.
Alpha.
Alpha.
Fixed
Alpha.
ddmmmyy
ddmmmyy

ER 1-1-11
15 Jun 95

Notes

Filled
Filled
Left Justified
Left Justified
Left Justified
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 “PROJ”. 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 schedule calculation. 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
FEB
MAR
APR
MAY
JUN
JUL
AUG
SEP
OCT
NOV
DEC

January
February
March
April

May

June

July
August
September
October
November
December
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6.b.(3) The PROJECT IDENTIFIER is a maximum four character abbreviation for the
schedule. These four characters shall be used to uniquely identify the project and specific update as
agreed upon by Contractor and Contracting Officer. When utilizing 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 PROJECT IDENTIFIER.

6.b.(4) The PROJECT 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.(5) The CONTRACTOR NAME field shall contain the Construction Contractor’s name,
edited to fit the space provided.

6.b.(6) The ARROW 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
shall 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 field shall contain the contract number for the project.
For example, the construction contract number DACA85-89-C-0001 shall be entered into this field as
“890001”,

6.b.(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.b.(9) The PROJECT END field shall contain the date that the Contractor 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 used to report on the project’s end
date.]

6.c. Calendar Record: The Calendar Record(s) shall follow the Project Identifier Record 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 follows:
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Column  Max. Req.

RECORD IDENTIFIER 1-4 4 CLDR Fixed  Filled

CALENDAR CODE 6-6 1 \ Alpha.  Filled

WORKDAYS 8-14 7 SMTWTFS  Fixed  Filled

CALENDAR DESCRIPTION 16-45 30 Alpha.  Left Justified

6.c.(1) The RECORD IDENTIFIER shall always begin with “CLDR” to identify it as a
Calendar Record. Each 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 for 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 not 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. Holiday Record: The Holiday 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 Position Len. Value  Type Notes
RECORD IDENTIFIER 1-4 4 HOLI Fixed Filled
CALENDAR CODE 6-6 1 S Alpha. Filled
HOLIDAY DATE 8-14 7 J 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 - ddmmmyy May be Filled
HOLIDAY DATE 72-78 7 - ddmmmyy May be Filled
HOLIDAY DATE 80-86 7 - ddmmmyy May be Filled
HOLIDAY 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
HOLIDAY DATE 112-118 7 - ddmmmyy May be Filled
HOLIDAY DATE 120-126 7 - ddmmmyy May be Filled

6.d.(1) 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 non-work day.

6.e. Activity Records: Activity Records shall follow any Holiday Record(s). If there are no
Holiday Record(s), then the Activity Records shall follow the Calendar Record(s). There shall be one
Activity Record for every activity in the network. Each activity shall have one record in the following
format:
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Column Max. Req.
RECORD IDENTIFIER 1-4 4 ACTV Fixed Filled
ACTIVITY ID 6-15 ¥ Integer See Comment Below
ACTIVITY DESCR. 17-46 v Alpha. Left Justified
ACTIVITY DURATION 48-50 v Integer Right Justified
CONSTRAINT DATE 52-58 ddmmmyy  May be Filled
CONSTRAINT TYPE 60-61 ES or LF May be Filled
CALENDAR CODE 63-63 V Alpha. Filled
HAMMOCK CODE 65-65 Y, blank  Fixed May be Filled
WORKERS PER DAY 67-69 Integer Right Justified
RESPONSIBILITY CODE 71-74 Alpha. Left Justified
WORK AREA CODE 76-79 Alpha. Left Justified
MOD OR CLAIM NO. 81-86 Alpha. Left Justified
BID ITEM 88-93 Alpha. Left Justified
PHASE OF WORK 95-96 Alpha, Left Justified
CATEGORY OF WORK 98-98 Alpha. May be Filled
FEATURE OF WORK 100-128 Alpha. Left Justified

e = W= N TR SR R

w
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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.e.(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 shall 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
ID values.]

6.¢.(3) The ACTIVITY DESCRIPTION shall be a maximum of 30 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.e.(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.

A-7
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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:

Code Definition

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

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 supported by
other systems. It is recommended that constraint types be restricted to the values above regardless of
the capabilities of the various systems being used for scheduling.]

6.¢.(7) The CALENDAR CODE 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.e.(8) The HAMMOCK CODE indicates that a particular activity does not have its own
independent duration, but takes its start dates from the start 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.¢.(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.¢.(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.e.(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.¢.(12) The MOD OR CLAIM NUMBER shall uniquely identify activities 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.e.(13) The BID ITEM shall identify the bid item number associated with each activity. If
this code is required by project scheduling specifications, value for this data will be left justified.

6.¢.(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.¢.(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.¢.(16) The FEATURE OF WORK shall identify a very broad 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. Precedence 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 Position Len. Value Type Notes

RECORD IDENTIFIER 1-4 4 PRED Fixed Filled

ACTIVITY ID 6-15 10 \/ Integer See Comment Below
PRECEDING ACTIVITY17 -26 10 \ Integer See Comment Below
PREDECESSOR TYPE 28-28 1 \ S,F,C Filled

LAG DURATION 30-33 4 N Integer  Right Justified

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

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

6.£.(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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Definiti

Start-to-Start relation
Finish-to-Finish relation
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 capabilities of the various systems being used for scheduling.]

6.f.(5) 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.
Because these values 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 shall be one Unit Cost Record for every activity that is not a lump 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 to 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:

Column Max. Req.
Description Position Len. Value Type Notes

RECORD IDENTIFIER 1-4 Fixed Filled

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

QTY TO DATE 45-57 Format 8.4 Right Justified
UNIT OF MEASURE 59-61 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. Each activity may have only 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
“0000” 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 software systems
being used for a given project.]

6.g.(4) 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 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 39-43. [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.(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 “LS” 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 Records. 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.
Description Position Len. Value Type Notes
RECORD IDENTIFIER 1-4 4 PROG Fixed Filled
ACTIVITY ID 6-5 10 v Integer See Comment Below
ACTUAL START DATE 1723 7V ddmmmyy  Filled if Started
ACTUAL FINISH DATE 25-31 7 v ddmmmyy Filled if Finished
REMAINING DURATION 33-35 3 V Integer Right Justified
ACTIVITY COST 37-48 12 v Format 9.2 Right Justified
COST TO DATE 50-61 12 Format 9.2 Right Justitied
STORED MATERIAL 63-74 12 4 Format 9.2  Right Justified
EARLY START DATE 76-82 17 v ddmmmyy Filled if Not Started
EARLY FINISH DATE 84-90 7 ddmmmyy  Filled if Not Finished
LATE START DATE 92-98 7 3 ddmmmyy Filled if Not Started
LATE FINISH DATE 100-1067 V 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 ACTUAL 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. Because the failure to include a finish date for activities may result in different
schedule calculations, it is recommended that the ACTUAL FINISH DATE be required for all
activities in progress.]
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6.h.(5)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 task, 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 11.11". 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.h.(7) The COST TO DATE contains the earned 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 carefully review SDEF documentation and test results to determine how
to ensure that SDEF data is exported correctly.]

6.h.(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 “111111111.117. If decimal places are not needed,
this field 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 a 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 earliest date possible that an activity can
start as calculated by a CPM scheduling system or other Contracting Officer approved planning
method. If the progress record for an activity contains an ACTUAL START DATE, then this field
shall be blank.

6.h.(10) The EARLY FINISH DATE indicates the earliest date possible that an activity can
finish as calculated 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.(11) The LATE START DATE indicates the latest date that an activity can begin as
calculated by a CPM scheduling system or other Contracting Officer approved planning method. If
the progress record for an activity contains an ACTUAL START DATE, then this field shall be
blank.




ER 1-1-11
15 Jun 95

6.h.(12) The LATE FINISH DATE indicates the latest date that an activity can finish as
calculated 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 calculated using a CPM
scheduling system or other Contracting Officer approved planning method, is positive or negative in
nature. If the progress record for an activity contains an ACTUAL FINISH DATE, then this field
shall be blank. In the case of zero float 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
activity, minus the sum of the early event time at the start of the activity plus the duration of the
activity.

6.i. Project End Record: The Project End Record shall be used 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 data 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.
Description PositionLen. Value Type Notes

RECORD IDENTIFIER 1-3 END  Fixed Filled

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

SUBM TTAL PROCEDURES

PART 1 GENERAL
1.1 SUBM TTAL | DENTI FI CATI ON
Submittals required are identified by SD nunbers and titles as foll ows:
SD-01 Preconstruction Submttals

Proj ect Schedul e.

Submi ttal Register.

Safety Pl an

Construction Quality Control Plan
Envi ronmental Control Pl an

Wast e Managenent Pl an.

SD- 02 Shop Drawi ngs

Drawi ngs, diagrans and schedul es specifically prepared to illustrate
sone portion of the work.

Di agrans and instructions froma manufacturer or fabricator for use in
produci ng the product and as aids to the contractor for integrating the
product or systeminto the project.

Drawi ngs prepared by or for the contractor to show how nultiple systens
and interdisciplinary work will be coordinated.

SD- 03 Product Data

Catalog cuts, illustrations, schedul es, diagrans, perfornmance charts,

i nstructions and brochures illustrating size, physical appearance and
other characteristics of naterials or equipnent for sone portion of the
wor k.

Sanpl es of warranty | anguage when the contract requires extended
product warranties.

SD- 04 Sanpl es

Physi cal exanples of materials, equipnent or workmanship that
illustrate functional and aesthetic characteristics of materials or
product and establish standards by which the work can be judged.

Col or sanples fromthe manufacturer's standard line (or custom col or
sanples if specified) to be used in selecting or approving colors for

t he project.

Fi el d sanpl es and nock-ups constructed on the project site to establish
standards by which the ensuing work can be judged. |ncludes assenblies
or portions of assenblies which are to be incorporated into the project
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and those which will be renpved at the conclusion of the work.
SD- 05 Design Data

Cal cul ations, m x designs, anal yses and other data pertaining to a part
of the work.

SD- 06 Test Reports

Report signed by an authorized official of testing |laboratory that a
mat eri al, product or systemidentical to the material, product or
systemto be provided has been tested in accord with the specified
requi renents. (Testing nust have been within three years of date of
contract award for the project, unless otherw se specified.)

Report which includes findings of a test required to be performed by
the contractor on an actual portion of the work or prototype prepared
for the project before shipnent to the job site.

Report which includes findings of a test made at the job site or on a
sanple taken fromthe job site, on portion of work during or after
installation.

I nvestigation reports.

Final testing and acceptance reports.

SD-07 Certificates

Statenents signed by a responsible official of the conmpany that

manuf actured a product, systemor material attesting that product,
systemor material neets the specified requirenents. Mist be dated
after award of the project contract, clearly nane the project and
identify the product, systemor nmaterial being certified, including the
specified required being net.

Docunentation required of the Contractor, or of a supplier, installer
or subcontractor through the contractor, the purpose of which is to
verify the orderly progression of a portion of the work by docunenting
procedures, acceptability of nmethods or personnel qualifications.

SD- 09 Manufacturer's Field Reports
Docunentation of the testing and verification actions taken by the
manufacturer's representative to confirmconpliance with the

manuf acturer's standards or instructions.
Factory test reports.

SUBM TTAL CLASSI FI CATI ON

Submittals are classified as foll ows:

Gover nment Approved

CGovernmental approval is required for extensions of design, critica

mat eri al s, deviations, equipnent whose conpatibility with the entire system
must
Wthin the terns of the Contract O ause entitled "Specifications and

be checked, and other itens as designated by the Contracting O ficer
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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
and details, and the satisfactory construction of all work. After

subm ttal s have been approved by the Contracting O ficer, no resubnmttal
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.

.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" shall
be given pronptly to the Contracting O ficer.

.5  WTHHOLDI NG OF PAYMENT

Payment for materials incorporated in the work will not be made if required
approval s have not been obtained and/or conplete, satisfactory "FI O

submi ttal s have not been received by the Government.

.6 SUBM TTALS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for infornmation only. The
followi ng shall be subnitted in accordance with this Section.

SD-01 Preconstruction Subnmttals

Submittal Register (ENG Form 4288); G
Mont hl y updates (ENG form 4288)

Four copies of the conpl eted ENG Form 4288.

Two copies of the nonthly update as specified shall be subnitted
together with the nmonthly progress paynment requests.
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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 stamped,
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 REG STER

At the end of this section is one set of Submittal Forms 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 shall use the

gover nient - provi ded software, QCS (see Section 01312), to create the ENG
Form 4288. The Contractor is responsible for conpleting the colums

| abel ed: Activity Nunber, Transmittal Nunber, and Contract Schedul e Dates
on the submttal resister form The conpleted Submittal Resister shall be
submitted to the Contracting Officer for approval within 30 cal endar days
after Notice to Proceed. The subnmit dates and need dates in the submtta
regi ster shall be coordinated with the dates in the Contractor's progress
schedul e. Updates to the Subnittal Register show ng the Contractor
action codes and actual subnmittal dates with Governnent action codes and
action dates shall be subnmitted monthly together with the nmonthly paynent
request, or until all submittals have been satisfactory conpleted. Wen
the progress schedule is revised, the subnmttal register shall also be
revi sed and both resubmitted for approval. The approval submittal register
will serve as a scheduling docunment for submttals and will be used to
control submittal actions throughout the contract period.

3.3 SCHEDULI NG

Submittals covering conponent itens formng a systemor itens that are
interrelated shall be scheduled to be coordi nated and submtted
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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 submittals for food service equipnment, fire
sprinkler and fire alarmsystens, and refrigerati on and HVYAC control

syst ens.

.4 TRANSM TTAL FORM (ENG FORM 4025)

4.1 USE

A transmittal form (ENG Form 4025) shall be used for submtting both
Government approved and information only submittals. The Contractor shal
use the governnent provided software, QCS (see Section 01312), to create
the Eng Form 4025. A separate transmittal formshall be used for each
specification section. This formshall be properly completed by filling
out all the heading bl ank spaces and identifying each item submtted.
Speci al care shall be exercised to ensure proper listing of the

speci fication paragraph and/or sheet number the contract draw ngs pertinent
to the date submitted or each item

4.2 NUMBERI NG

Transmittals will be automatically nunbered by QCS. The transmttal nunber
will consist of 2 parts, the specification nunber and the sequence nunber
e.g. 01330-001. Each specification section will begin with the sequence
nunber, 001. Resubnmittals will be identified by a deci mal nunber appended
to the original transmttal nunber, e.g. 01330-001.1, will identify
resubmttals.

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

The Contractor shall establish procedures for purchasing materials and

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

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:

SECTI ON 01330 Page 6
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U S. Arny Corps of Engineer District, Honolulu
Fort Shafter Resident Ofice

Bl dg 230

Fort Shafter, Hawaii 96858-5440

5.2 Devi ati 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
annot ate such deviations on the submittal. The Governnent reserves the
right to rescind inadvertent approval of submittals 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
Government. 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 Government; 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 conmply
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 |ayout 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 Governnment, if it is determ ned that adequate space
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was avail able and installations could have been accomopdated within the
desi gnat ed construction area through properly coordinated | ayout draw ngs.
One (1) CQC certified copy of all |ayout draw ngs shall be available for
Governnent's review five (5) working days prior to schedul ed comencenent
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
schedul ed submittal date shown on the approved "Subnittal Register."

. 7.1 Mont hly Updates of Submittal Register

Monthly updates of the initially accepted Submttal Registers, ENG Form
4288, shall be submitted in duplicate at the time the nonthly progress
paynment is requested and be current to within one (1) week of the date of
subm ssion. When a nonthly payment is not being requested, the update
shall be submtted on the 15th of each nonth or the workday closest to the
15th. If the Contractor fails to provide the Governnent acceptable initial
submittal registers or nonthly updates within the specified tine franes,
the Governnment nmy issue a stop work order and/or withhold a portion of
pendi ng progress paynents due to non-performance. Any resulting cost or
tinme loss to the Contractor due to such Governnent action shall not be
subject to a claimfor the tine extensions, additional cost or for damages
by the Contractor. Furnishing of the submttal registers by the Contractor
and subsequent revi ew acceptance by the Governnent do not relieve the
Contractor of the obligation to conply with all of the contract subnitta
requi renents; for exanple, even if a required submttal was not originally
listed on the initial register accepted by the Governnment, the Contractor
will still be responsible for providing such submttal in accordance with
the contract. The followi ng shall be provided on the nonthly updates to
the initially accepted schedul e:

a. Activity No., Transmttal No., and entries under other colums, as
appropri ate.

b. Distinguish those submittals which are VARI ANCES, as appropriate.
c. Furnish a separate LISTING of required SUBM TTALS, together with
the Governnent's review comments, and appropriate Contractor's status
report on pending resubmttal actions.

d. Furnish a separate LISTING of SUBM TTALS provi ded by the Contractor
to the Governnent; and anot her separate LISTING of SUBM TTALS returned
by the Governnent to the Contractor, for the particular nonth the
update is furnished

. 8 GOVERNMENT 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
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Contractor.
.9 | NFORMATI ON ONLY SUBM TTALS

Submittals provided For Information Only (FIO to the Government shall be
submitted in three (3) copies, including resubmttals. Normally submittals
for information only will not be returned. Approval of the Contracting
Oficer is not required on information only subnmttals. The Gover nnent
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 conformng to the plans and specifications;
will not prevent the Contracting Oficer fromrequiring renoval and

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

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

CONTRACTOR

(Fi rm Nane)

|
|
|
|
|
|
1 hereby certify that the (material) (equipnent) (article)
shown and marked in this submttal and proposed to be incorporated in
Contract No. (DACA83- - - ), is in conpliance with the contract
drawi ngs and specifications, can be installed in the allocated spaces,
and is approved for use.
|
|
|
|
|
|
|
|
|

SI GNATURE

TI TLE:

DATE:

-- End of Section --
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SUBMITTAL REGISTER CONTRACT NO.

(ER 415 1-10)

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 01320
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION
A N E (o2 !
c s [s] R &N G
T TS|T| T M[F ©
| DIR C|A | (0] VA R
\% | RI|UH|T|IR F S|IR M|R EP E
| T A|C E|E|E | A|E A|M R P \%
T E w|To|mlp c mlc N|A NR O SUBMIT
v TRANS- M SPECIFICATION olili ulelo A PloulTo Mo E APPROVAL| MATERIAL c TO c
M:\TSAL PANlehAG;I;FfH IID'II'EESJEIJPBTI\LI?FNFEODF ANIO LINIR T LIR AfTN EV W SUBMIT NE:sED NEE\[:ED © DATE G?/IVET\J?I'N © DATE REMARKS
N : N TIGIN E|T|T E E|ID L|OL NE E D D
(e} (o] A|S|S S|S|S S S|S S|INY TD R E E
a. b. C. d. e. f.lg.lh. i.]jlk. . mfn. o] p o] r. S t u V. W. X V. z aa.
1.2 Preliminary Project Schedule X
1.2 Initial Project Schedule X
1.2 Periodic Schedule Updates X
1.2 Narrative Report X
12 Schedule Reports X
12 Qualifications X

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



SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 01330
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION
A N E (o2 !
c s |Is| R &N G
T TS|T| T M[F ©
| DIR C|A | (0] VA R
\% | RI|UH|T|IR F S|IR M|R EP E
| T A|C E|E|E | A|E A|M RP V SUBMIT
Y TRANS E SPECIFICATION W{T DM[P C MJC NIA NR ! APPROVAL| MATERIAL UTO
Y MITTAI: M PARAGRAPH DESCRIPTION OF D11 U]EJO A PIOUITO MO E NEEDED NEEDED ¢ GOVERN ¢
NO NUMBER ITEM SUBMITTED ANIO LINIR T LIR AfTN EV W SUBMIT BY BY © DATE MENT o DATE REMARKS
N : N TIGIN E|T|T E E|ID L|OL NE E D D
(e} (o] A|S|S S|S|S S S|S S|INY TD R E E
a. b. C. d. e. flo.lh. i.ljlk. | m.n. o] p q. r. S. t u. V. W. X V. z aa.
1.6 Submittal Reqister (ENG Form X
4288); G.
1.6 Monthly updates (ENG form 4288) X

ENG FORM 4288, Jul 96

SPECSINTACT

PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 01430
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION

A N E ol

c s |Is| R &N G

T Ts|T| T M[F o©

I DR c|A] 1 O VA R

v I R[UH|TIR F s[RM[R EP E

I T Alc E|lele 1 AlEAIM RP Vv SUBMIT

T trans- | E speciFicaTion W[T DIM[P CMICNFA NR APPROVAL| MATERIAL UTO

Y MITTAI: M PARAGRAPH DESCRIPTION OF D11 U]EJO A PIOUITO MO E NEEDED NEEDED ¢ GOVERN ¢

NO NUMBER ITEM SUBMITTED ANOLIN[R T LIRALINEVEW g amir BY BY | pate MENT 1° DATE REMARKS

N : N TleIN E[T|T E Elp L]OoL NE E D D

o) o) Als]s sfs|s s s|s s|NY TD R E E

a. b. C. d. e. flao.lh. i.ljlk. | m.n. o] p. q. r. S. t u. V. W. X V. z aa.

1.3 Environmental Protection Plan X X

ENG FORM 4288, Jul 96

SPECSINTACT

PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII

CONTRACTOR

SPECIFICATION SECTION

01451

TRANS- SPECIFICATION
MITTAL PARAGRAPH DESCRIPTION OF
NO. NUMBER ITEM SUBMITTED

<d4-<-H40>»
=Em-d -

oz
oz

a. b. C. d. e

TYPE OF SUBMITTAL

CLASSI-

CICATION

CONTRACTOR

SCHEDULE DATES

CONTRACTOR

ACTION

GOVERNMENT

ACTION

> - > O
e WO z—-=>»10
> wzZ0—-—-40CXTA40n 2
- MmMmMrrCoOmIOwn
wH4ZmZmAd> 40
~ w4 DO TUTm=A
— oM 4 >0 —T7— 430 m(
B omruvZ>0
- mn O TWOOmMm™
o wnr>cz>»x

=

< R

|

N

F

(6] VA
R EP
M R P
A NR
TO MO
IN EV
OL NE
NY TD

ITmEm-<m3™

APPROVAL
NEEDED
SUBMIT BY

MATERIAL
NEEDED
BY

< MmO 0O

SUBMIT
TO
GOVERN-
DATE MENT

<K mo oo

DATE REMARKS

1.3 Quality Control Plan

ENG FORM 4288, Jul 96
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SUBMITTAL REGISTER CONTRACT NO.

(ER 415 1-10)

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 01780
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION
A N E ol
c s |Is| R &N G
T Ts|T| T M[F o©
I DR c|A] 1 O VA R
v I R[UH|TIR F s[RM[R EP E
I T Alc E|lele 1 AlEAIM RP Vv
T E w|To|mlp c mlc N|A NR O SUBMIT
y  TRANS-| ' SPECIFICATION olili ulelo A rloulTo Mo & APPROVAL| MATERIAL TO c
M:\EAL PANlenf;;;H IID'II'EESI\/?gJPBThllI?r’}IFEODF ANOLIN[R T LIRALINEVEW g amir NE:sED NEEE:ED | pate G?AV;\JT_ Ol pate REMARKS

N : N TleIN E[T|T E Elp L]OoL NE E D D
o) o) Als]s sfs|s s s|s s|NY TD R E E
a. b. o d. e. flo.lh. i.ljlk. | m.n. o] p o] r. S t u V. W. X V. z aa.

1.1 As-Built Drawings

1.1 As-Built Record of Equipment and

Materials

1.1 Warranty Management Plan

1.1 Warranty Tags

1.1 Final Clean-Up
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SUBMITTAL REGISTER CONTRACT NO.

(ER 415 1-10)

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 01900
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION
A N E (o2 !
c s [s] R &N G
T TS|T| T M[F ©
| DIR C|A | (0] VA R
\% | RI|UH|T|IR F S|IR M|R EP E
| T A|C E|E|E | A|E A|M R P \%
T E w|To|mlp c mlc N|A NR O SUBMIT
v TRANS- M SPECIFICATION olili ulelo A PloulTo Mo E APPROVAL| MATERIAL c TO c
M:\TSAL PANlehAG;I;FfH IID'II'EESJEIJPBTI\LI?FNFEODF ANIO LINIR T LIR AfTN EV W SUBMIT NE:sED NEE\[:ED © DATE G?/IVE?\J?I'N © DATE REMARKS
N : N TIGIN E|T|T E E|ID L|OL NE E D D
(e} (o] A|S|S S|S|S S S|S S|INY TD R E E
a b C. d. e. f.lg.lh. i.]j.lk. I. m.In. o] p. q. r. S t u V. W. X V. z aa.
1.1 Progress Chart X X
1.1 As-Built Drawings
1.1 Inspection of Existing Conditions X
1.1 Dive Plan X X
1.1 Dust Control X X
1.1 Condition of Contractor's Operation X

or Storage Area
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SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 02215
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € CICATION SCHENDILILE ZWATEC ACTION ACTION
A N E o1
C S S R &|N G
T TS|t T M[F o©
| DIR C|A | o VA R
\% | RIJUH|T|IR F S|[R M|R EP E
| T Al|C E|E|E | A|JE A|M RP V SUBMIT
Y TRANS E SPECIFICATION W[T DfMPC M NTA NR ! APPROVAL| MATERIAL UTO
Y MITTAI: M PARAGRAPH DESCRIPTION OF DIl U[E|O A PlOU]TO MO E NEEDED NEEDED c GOVERN c
NO NUMBER ITEM SUBMITTED ANIO EINIR T LR AN EVE W SUBMIT BY BY © DATE MENT |° DATE REMARKS
N ’ N T|IGIN E|T|T E EID L|OL NE E D D
(0] (o] A|S|S S|S|S S S|S SINY TD R E E
a b C. d. e fla.dh. iJjlk. I m.|n. o] p. q r. S. t u. V. W. X v, z aa.
13 Geotextile X
13 Mill Certificate or Affidavit X

ENG FORM 4288, Jul 96

SPECSINTACT

PAGE 1 OF 1 PAGES



SUBMITTAL REGISTER CONTRACT NO.

(ER 415 1-10)

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 02390
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION
A N E (o2 !
c s [s] R &N G
T TS|T| T M[F ©
| DIR C|A | (0] VA R
\% | RI|UH|T|IR F S|IR M|R EP E
| T A|C E|E|E | A|E A|M R P \%
T E w|To|mlp c mlc N|A NR O SUBMIT
v TRANS- M SPECIFICATION olili ulelo A PloulTo Mo E APPROVAL| MATERIAL c TO c
M:\TSAL PANlehAG;I;FfH IID'II'EESJEIJPBTI\LI?FNFEODF ANIO LINIR T LIR AfTN EV W SUBMIT NE:sED NEE\[:ED © DATE G?/IVE?\J?I'N © DATE REMARKS

N : N TIGIN E|T|T E E|ID L|OL NE E D D
(e} (o] A|S|S S|S|S S S|S S|INY TD R E E
a b C. d. e flo.lh. i.ljlk. | m.n. o] p q. r. S t u V. W. X V. z aa.

1.1 Physical Model; X X

1.1 Equipment, Method of Transportation X

and Placement - Execution Propos

1.1 Grid Diagram:; X

1.1 Test Sectjons: X X

1.1 Weekly Report X
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SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION

KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII

CONTRACTOR

SPECIFICATION SECTION

02485

TRANS- SPECIFICATION
MITTAL PARAGRAPH
NO. NUMBER

<d4-<-H40>»
=Em-d -

oz
oz

DESCRIPTION OF
ITEM SUBMITTED

€.

TYPE OF SUBMITTAL

CLASSI-

CICATION

CONTRACTOR

SCHEDULE DATES

CONTRACTOR

ACTION

GOVERNMENT

ACTION

=

> - >» 0
2 KO Z-=>730

= nzZO0—-—-=40CX0a40nZ
-~ mMmrCoOmIOwn
n—=a4ZmZm-E>» 4An

~ w4 DO TUTm=A

— om 4> 0 — T — 43 m(
B omruvZ>0

- mn O TWOOmMm™

o wnr>cz>»x

< R

|

N

F

(6] VA
R EP
M R P
A NR
TO MO
IN EV
OL NE
NY TD

ITmEm-<m3™

APPROVAL
NEEDED
SUBMIT BY

MATERIAL
NEEDED
BY

< MmO 0O

SUBMIT
TO
GOVERN-
DATE MENT

<K mo oo

DATE REMARKS

12

Selection of borrow sources and

detailed plans for quarry operations

12

Samples of stone
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SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 02486
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION
A N E (o2 !
c s |Is| R &N G
T TS|T| T M[F ©
| DIR C|A | (0] VA R
\% | RI|UH|T|IR F S|IR M|R EP E
| T A|C E|E|E | A|E A|M RP V SUBMIT
Y TRANS E SPECIFICATION W{T DM[P C MJC NIA NR ! APPROVAL| MATERIAL UTO
Y MITTAI: M PARAGRAPH DESCRIPTION OF D11 U]EJO A PIOUITO MO E NEEDED NEEDED ¢ GOVERN ¢
NO NUMBER ITEM SUBMITTED ANIO LINIR T LIR AfTN EV W SUBMIT BY BY © DATE MENT o DATE REMARKS
N : N TIGIN E|T|T E E|ID L|OL NE E D D
(e} (o] A|S|S S|S|S S S|S S|INY TD R E E
a b. c d. e. f.lg.lh. i.]j.lk. I. m.In. o] p. q. I. S. t u. V. W. X V. z aa.
1.2 Equipment Data and Execution Plan |X X
1.2 Check Survey Data X X
1.2 Work Plan X
1.2 Recycling Plan X
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SUBMITTAL REGISTER

(ER 415 1-10)

CONTRACT NO.

TITLE AND LOCATION CONTRACTOR SPECIFICATION SECTION
KAUMALAPAU HARBOR BREAKWATER REPAIR, LANAI HAWAII 03110
TYPE OF SUBMITTAL CLASSI- CONTRACTOR CONTRACTOR GOVERNMENT
: € EICATION SCUHENDIIE NDNATECS ACTION ACTION
A N E (o2 !
c s |Is| R &N G
T TS|T| T M[F ©
| DIR C|A | (0] VA R
\% | RI|UH|T|IR F S|IR M|R EP E
| T A|C E|E|E | A|E A|M RP V SUBMIT
Y TRANS E SPECIFICATION W{T DM[P C MJC NIA NR ! APPROVAL| MATERIAL UTO
Y MITTAI: M PARAGRAPH DESCRIPTION OF D11 U]EJO A PIOUITO MO E NEEDED NEEDED ¢ GOVERN ¢
NO NUMBER ITEM SUBMITTED ANIO LINIR T LIR AfTN EV W SUBMIT BY BY © DATE MENT o DATE REMARKS
N : N TIGIN E|T|T E E|ID L|OL NE E D D
(e} (o] A|S|S S|S|S S S|S S|INY TD R E E
a b o d. e flao.lh. i.ljlk. | m.n. o] p. q. r. S. t u. V. W. X V. z aa.
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SECTI ON 01420

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 docunment 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.

.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
rat her than by number.

ACI | NTERNATI ONAL ( ACl)

P. 0. Box 9094

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

Fax: 248-848-3701

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

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl 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: http://ww.aashto.org

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

Internet: http://ww.nist.gov

O der Publications From

Superi nt endent of Docunents

U.S. Governnent Printing Ofice

SECTI ON 01420 Page 2



732 North Capitol Street, NW
Mai | st op: SDE

Washi ngton, DC 20401

Ph: 866-512-1800 or 202-512-1800
Fax: 202-512-2250

Internet: http://ww.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: http://ww.ntis.gov

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
900 Spring St

Silver Spring, MD 20910

Ph: 301-587- 1400

Fax: 301-585-4219

Internet: http://ww.nrnta. org

End of Section --
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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)

Hl DOH, Chapter 43 Adm nistrative Rules, Title 11, Comunity
Noi se Control for OCahu

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 life; 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
notice, informthe Contracting O ficer of proposed corrective action and

SECTI ON 01430 Page 3
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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- 06 Test Reports
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. Plan of borrow area(s).

k. 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.

SECTI ON 01430 Page 5
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3.1.1.2 Protection of Landscape

Trees, shrubs, vines, grasses, land fornms and ot her |andscape features
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.

3.1.1.3 Reducti on of Exposure of Unprotected Erodible Soils

Eart hwork brought to final grade shall be finished as indicated and
specified. Side slopes and back slopes shall be protected as soon as
practicabl e upon 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.

3.1.1.4 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, grassing, and mul ching shall be nmintained unti
per manent drai nage and erosion control facilities are conpleted
and operative.

3.1.1.5 Contractor Facilities and Wrk Areas

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

b. Borrow Areas on Governnent Property: Borrow areas shall be
managed to nminimze erosion and to prevent sedinent fromentering
near by waters.

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

d. Tenporary Excavations and Enbanknments: Tenporary excavations and
enbanknents for plant and/or work areas shall be controlled to
protect adjacent areas from despoil nent.

1.2 Di sposal of Wastes

Di sposal of wastes shall be as specified in Section 01900 M SCELLANEQUS
PROVI SI ONS and as specified 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

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. Designated by the Contracting
Oficer. The Contractor shall conply with site procedures and with
Federal, State, and local |aws and regul ations pertaining to the use of

[ andfill 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 |aws and regul ations.

.1.2.3 Hazar dous Wast es:

The Contractor shall take sufficient neasures to prevent spillage of
hazardous and toxic materials during dispensing and shall collect waste in
sui tabl e 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, Archeol ogical, 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
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activities, any previously unidentified or unanticipated resources are

di scovered or found, all activities that nay danage or alter such resources
shal |l be tenporarily suspended. These resources or cultural renmains
(prehistoric or historic surface or subsurface) include but are not Iimted
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
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 Washi ng and Curing Water

Waste waters directly derived fromconstruction activities shall not be
allowed to enter water areas. These waste waters shall be collected and
pl aced in retention ponds where suspended nmaterial can be settled out or
the water evaporates so that pollutants are separated fromthe water

.1.4.2 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

.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
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pol lution by the construction activities which are included in the
contract.

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,

I 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 performed 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 I ntrusions
The Contractor shall keep construction activities under surveillance, and
control to mninmze damage to the environnent by noise. The Contractor
shall conmply with the provisions of H DOH, Chapter 43.

3.2 POST CONSTRUCTI ON CLEANUP

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

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

3.4 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.

3.5 TRAINING OF CONTRACTOR PERSONNEL I 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 ding
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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Water Quality Monitoring Plan

Kaumalapau Harbor Breakwater Repair
Island of Lana’i, Hawaii

Department of the Army
U.S. Army Engineer District, Honolulu
November 2001

1. PROJECT LOCATION AND GENERAL DESCRIPTION

Kaumalapau Harbor is a small barge harbor located in a natural embayment on the
southwest coast of Lana'i. The harbor has a 10-acre berthing area, and water depths
between 20 and 60 feet. Shoreside facilities along the north side of the embayment
consist of a 400-foot-long wharf, a cargo shed and barge loading and unloading
equipment. A breakwater extending to the south from the northwestern side of the
embayment protects the wharf area. The existing breakwater has been badly damaged by
storm waves, and in its deteriorated condition allows increased wave energy to enter the
harbor. The Kaumalapau Harbor breakwater repair project will rebuild the damaged
breakwater in order to provide improved berthing conditions at the wharf for cargo and
fuel delivery to the island. Repairs will consist of re-shaping the existing breakwater to
provide a core for the new structure, and placement of an underlayer of 3 to 4 ton stone
and an armor layer of 35-ton concrete armor units. In-water work is estimated to take
approximately 18 months.

2. GENERAL SCOPE OF WORK

The purpose of the work is to conduct marine water sampling and analysis in the vicinity
of the proposed Kaumalapau Harbor breakwater repair project. The water sampling and
testing will be performed by the construction contractor (Contractor) to monitor specific
water quality parameters pre, during, and, if necessary, post construction. The decision
whether post-construction monitoring is required will be made by the Contracting Officer
based on the results of during construction water quality monitoring. The number of
samples to be collected, frequency of collection, and the specific analyses to be
performed shall be in accordance with the State of Hawaii, Department of Health,
“General Monitoring Guideline for Section 401 Water Quality Certification Projects”
(WQC Matrix) (Attachment 1 and Reference 4). The water quality sampling and testing
results, and the Contractor’s evaluation of compliance with State water quality standards
for each sampling day during construction, shall be transmitted in the form of a brief
written laboratory report to the Government Contracting Officer and the State
Department of Health, Clean Water Branch (DOH/CWB) as soon as they become
available. All field data and laboratory analysis shall be fully described and evaluated in
a final summary report by the Contractor to the Contracting Officer which can be used to
document compliance or non-compliance with State water quality standards (Reference

1.



Major work tasks include the following:

coordinate with the Contracting Officer,

establish appropriate quality control and quality assurance procedures,
collect samples and associated field data,

analyze samples for specified parameters, and

prepare and submit reports.

° o o

The intent of the Water Quality Monitoring Plan is: 1) to ascertain that the Best
Management Practices (BMP’s) for the project are adequate to comply with State Water
Quality Standards; 2) in the event that the BMP’s prove inadequate, to promptly
determine such, so that modifications of the BMP’s can be implemented in a timely
manner to bring the activity into compliance; and 3) to serve as a basis for self-
compliance, so that activities associated with the proposed action can proceed within the
parameters required by State water quality standards.

3. WORK TASK DETAILS

a. Coordinate with the Contracting Officer. The Contractor shall coordinate with
the Contracting Officer to gather project information, provide schedules and points of
contact, resolve contract difficulties, attend conferences, provide work status reports, and
to assure timely and appropriate scheduling and completion of each of the sampling
phases (pre-construction, during construction and post-construction).

b. Establish Appropriate Quality Control (QC) and Quality Assurance (QA)
Procedures. The Contractor shall establish appropriate QC and QA procedures for this
work. The QC/QA shall cover sample collection, preparation and transport, lab analysis
and reporting of data. The QC/QA procedures shall be described in a written plan, which
shall be submitted in writing to the Contracting Officer for approval and DOH/CWB for
review and acceptance prior to the initiation of sampling.

c. Collect Samples and Associated Field Data. A set of water samples shall be
collected by the Contractor at the five (5) stations shown on Figure 1, at the frequency
specified in the WQC Matrix (Attachment 1). The samples shall be taken at the
approximate mid-water depth at each station. The location of each sampling station shall
be located and mapped. The collection of samples at each station shall be performed
consistently with respect to location and depth, so that individual samples and sample sets
represent replicates suitable for statistical analysis. Tide stage, weather conditions, wave
action, wind direction and construction activity during collection of the water samples
shall be recorded. Sample containers, preservation, and maximum holding times shall be
as specified in 40 CFR Part 136 (Reference 2). Samples shall be collected during
daylight hours, during hours of work, and at least three hours after work has commenced
for the day. Sampling shall also be conducted on random days without prior notification
in order to be representative so far as practicable of typical construction activities. In
addition to the five regular sampling stations, a water sample shall be taken immediately
outside of any silt curtains deployed around areas of active construction. The sample



shall be taken downdrift of wind or current induced water movement, within 3 feet of the
outboard side of the silt curtain, and within 1-foot of the water surface.

d. Analyze Samples for Specified Parameters. The Contractor shall analyze all
field samples for pH, turbidity and total suspended solids (TSS). Analyses shall be done
in accord with the methods specified in Federal regulations at 40 CFR Part 136
(Reference 2), or, where this is lacking in information, then according to the methods
contained in “Standard Methods for the Examination of Water and Wastewater”
(Reference 3). Analysis shall include any necessary instrument calibration, analysis of
laboratory blanks, quality control samples, or other mandates of the specified methods.
All samples must be analyzed within the relevant maximum holding times stated in Table
IT of 40 CFR Part 136. The Contractor may substitute other methods only with prior
approval of the Contracting Officer. In addition to the basic water quality parameters,
during periods of excavation and reshaping of the existing breakwater, excavation of the
toe trench, or tremie concrete placement in the water, the Contractor shall measure
dissolved oxygen, salinity and temperature at each regular and silt screen sampling
station.

e. Prepare and Submit Reports. The Contractor shall provide (1) preliminary
laboratory reports (when requested by the Contracting Officer), (2) written laboratory
reports, and (3) a final written summary report.

(1) Preliminary laboratory reports may be requested by the Contracting Officer.
These shall be furnished at no additional charge, and may be given verbally
(via telephone) or by facsimile transmission. Preliminary reports are
acknowledged to be tentative, subject to confirmation or change.

(2) A brief (approximately 1-2 pages) written laboratory report shall be prepared
for each sample day. Each of these reports shall list the project name, the date
of sample collection, the date of analysis, the name of the laboratory/person
performing the analysis, a brief statement concerning the observed degree of
compliance or noncompliance with State water quality standards (Reference
1) as indicated by the analysis results and associated field data (and the
apparent reason(s), if known, for any observed violations), the date of the
report, and the signature of the preparer. The analysis results for each sample
shall be tabulated and shall include project name, sample number, station
number, subsurface depth of sample, time of collection, analyzed amount and
unit of measure, and any relevant associated data or observations. In reaching
conclusions concerning the degree of compliance with the State water quality
standards and cause(s) of apparent violations, the Contractor shall conduct
and consider the results of appropriate quantitative comparisons between the
current field data obtained from project site monitoring stations and from
control stations, and between the current data and baseline data provided by
the Contracting Officer. The methods to be used in conducting such
comparisons shall include generally accepted statistical methods or other
methods selected by the investigator to be those which in his professional



judgment are most appropriate for the purpose of ascertaining degree of
compliance with the water quality standards. The method(s) used and results
considered shall be described. Reports including during construction
sampling results shall be sent to the Contracting Officer and DOH/CWB
within 24 hours of completion of laboratory analysis.

(3) A written final summary report shall be prepared which fully describes the
results of sampling and analysis. This report shall, at the least, contain the
following information.

a) An introduction, which includes a statement of purpose and objectives
and a brief description of the study design, including a figure or
figures to show the project location and the location of the sampling
stations, relative to existing features and the construction project site.

b) A description of the methods employed in collecting, transporting, and
analyzing the water samples.

c) Copies of all analysis reports (these may be placed in an appendix of
the summary report).

d) A discussion summarizing results of the sampling and analysis.
Presentation of the results shall include tabular and graphical
presentations of the data, including statistical analysis where
appropriate.

e) Summary conclusions regarding the degree of compliance or
noncompliance with State water quality standards (Reference 1), and
the probable cause(s) of any violations.

One unbound original of the final written summary report, on standard-size
(8.5x11 inch) paper and suitable for photocopying, and 4 bound copies of the
report shall be submitted to the Contracting Officer within 30 days of the
completion of the analysis of the last water samples taken.

4. SPECIAL CONDITIONS

a. The Contractor shall designate a specific water quality principal investigator (PI) who
can demonstrate training and knowledge in the sampling and analysis methodology
which will be used in the conduct of this work. The PI, as well as the sampling and
analysis methodology to be used, shall be submitted to the Contracting Officer for
approval prior to the initiation of water quality monitoring. The PI and the methodology
shall also be acceptable to the State of Hawaii, Department of Health. Any change in the
PI must be approved by the Contracting Officer.

b. The Contractor shall be responsible for the accuracy and validity of the data obtained
in accomplishing this work. The Contractor, without additional cost or fee to the
Government, shall correct errors or deficiencies in performance.



c. The Contractor shall make his sample storage and analysis facilities, as well as all
records relating to this work, available for inspection by the Contracting Officer upon
request.

d. In the event the Contracting Officer has need for expert written opinion or testimony
on data or reports furnished under this contract in conjunction with administrative or
judicial proceedings, the Contractor shall furnish experts to provide such testimony, or
attend meetings/conferences in this regard. If so required, modification to this contract
will be negotiated to include appropriate terms and conditions.

e. All monitoring work shall be undertaken in accordance with OSHA standards and
applicable federal, state and county regulations, and the safety provisions of Department
of the Army Manual EM385-1-1.

f. All materials, transportation, and equipment used in the conduct of this work shall be
furnished by the Contractor.

g. Any conflicts detected in any of the information furnished shall be brought to the
attention of the Contracting Officer for resolution before proceeding with the work.

h. The information developed, gathered and assembled in fulfillment of the contract
requirements shall not be released, except to the DOH/CWB, by the Contractor, his
consultants or subcontractors, without prior approval by the Contracting Officer. The
information shall become the property of the Government and shall, therefore, not be
used by the Contractor for any purpose at any time without the written consent of the
Contracting Officer.

5. REFERENCES

1. Hawaii Administrative Rules, Title 11, Department of Health, Chapter 54,
Water Quality Standards

2. Code of Federal Regulations (CFR), Title 40, Chapter 1 (EPA), Part 136 —
Guidelines Establishing Test Procedures for the Analysis of Pollutants.

3. American Public Health Association. 1989. Standard Methods for the
Examination of Water and Wastewater, 20" Edition.

4. State of Hawaii, Department of Health. April 7, 2000. General Monitoring
Guideline for Section 401 Water Quality Certification Projects.
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SECTI ON 01451

CONTRACTOR QUALI TY CONTROL

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 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
1.2 DEFI NI TI ON

The Contractor is responsible for quality control and shall establish and
mai ntain an effective quality control programin conpliance with the
Contract C ause titled "lInspection of Construction." The quality control
program shal |l consist of plans, procedures, and organi zati on necessary to
produce an end product that conplies with the contract requirenents. The
program shall cover all construction operations, both onsite and offsite,
and shall be keyed to the proposed construction sequence.

1.3 SUBM TTALS
Government approval is required for submttals with a "G' designation
submittals not having a "G' designation are for infornmation only. The
followi ng shall be subnmitted in accordance with section 01330 SUBM TTAL
PROCEDURES:

SD-01 Preconstruction Subnmittals
Quality Control Plan; G

1.4 PAYMENT
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 |unp-sumprices contained in
t he Bi ddi ng Schedul e.
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PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON
3.1  GENERAL

The project superintendent will be held responsible for the quality of work
on the job and is subject to renpval by the Contracting O ficer for
non-conpliance with quality requirenents specified in the contract. The
proj ect superintendent in this context shall nean the individual with the
responsibility for the overall nanagenent of the project including quality
and production.

3.2 QUALI TY CONTRCL PLAN
3.2.1 Cener a

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.

3.2.2 Content of the CQC Pl an

The CQC Plan shall include, as a mninum 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.

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
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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. For all proposed QC materials testing |aboratories, the contractor
nmust submit a current HED or MIC |l etter of validation.

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

h. 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.

i. Reporting procedures, including proposed reporting fornats.

j. 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.

2.3 Acceptance of Plan

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

sati sfactory perfornmance during the construction. The Governnent reserves
the right to require the Contractor to make changes in his CQC Plan and
operations including renoval of personnel, as necessary, to obtain the
qual ity specified.
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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 shal
neet with the Contracting O ficer or Authorized Representative and discuss
the Contractor's quality control system The CQC Plan shall be submtted
for review a mninumof 7 cal endar days prior to the Coordi nati on Meeti ng.
During the 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 CONTRCL 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 Safety and Heal th Manager shall receive direction and
authority fromthe CQC System Manager and shall serve as a nenber of the
CQC staff. Personnel identified in the technical provisions as requiring
specialized skills to assure the required work is being perfornmed properly
will also be included as par of the CQC organi zation. The Contractor's CQC
staff shall mmintain a presence at the site at all tines during progress of
the work and have conplete authority and responsibility to take any action
necessary to ensure contract conpliance. The CQC staff shall be subject to
acceptance by the Contracting Oficer

The Contractor shall provide adequate office space, filing systens and

ot her resources as necessary to maintain an effective and fully functiona
CQC organi zation. Conplete records of all letters, material submttals,
shop drawi ng submittals, schedules and all other project docunentation
shal |l be promptly furnished to the CQC organi zation by the Contractor. The
CQC organi zation shall be responsible to naintain these docunents and
records at the site at all tinmes, except as otherw se acceptable to the
Contracting O ficer.

.4.2 CQC Syst em Manager

The Contractor shall identify as CQC System Manager an individual within
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the onsite work organi zati on who shall be responsible for overal
managenent of CQC and have the authority to act in all CQC matters for the
Contractor. The CQC System Manager shall be a construction person with a
m nimumof 5 years in related work. This CQC System Manager shall be on
the site at all times during construction and shall be enployed by the
prime Contractor. The CQC System Manager shall be assigned as System
Manager, but nay have duties as project superintendent in addition to
quality control. An alternate for the CQC System Manager shall be
identified in the plan to serve in the event of the System Manager's
absence. The requirenent for the alternate shall be the same as for the
desi gnat ed CQC Systens 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 AND DELI VERABLES

Submittals, if needed, shall be made as specified in Section 01330

SUBM TTAL PROCEDURES. The CQC organi zation shall be responsible for
certifying that all submttals and deliverables are in conpliance with the
contract requirenents. Wen Section 15950A, Heating, Ventilating and Air
Condi tioning (HVAC) Control Systens; Section 15951A, Direct Digital Control
for HVAC, Section 15990A, Testing, Adjusting, and Bal anci ng of HVAC
Systens; or Section 15995A, Conmi ssioning of HVAC Systens, are included in
the contract, the submittals required by those sections shall be
coordinated with Section 01330, Submittal Procedures, to ensure adequate
time is allowed for each type of subnmittal required

.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
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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
tested, submtted, and approved.

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

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

f. A physical examination 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.

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

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

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

j. Discussion of the initial control phase.

k. The Governnment shall be notified at |least 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.

.6.2 Initial Phase

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

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

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

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

d. Resolve all differences

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

f. The Governnent shall be notified at |east 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
requirenents, until conpletion of the particular feature of work. The
checks shall be made a matter of record in the CQC docunentation. Fina
foll owup checks shall be conducted and all deficiencies corrected prior to
the start of additional features of work which may be affected by the
deficient work. The Contractor shall not build upon nor concea

non- conf orm ng wor K.

.6.4 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
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contract requirenents. Upon request, the Contractor shall furnish to the
CGovernment duplicate sanples of test specinmens for possible testing by the
Governnment. Testing includes operation and/or acceptance tests when
specified. The Contractor shall procure the services of a Corps of

Engi neers approved testing | aboratory or establish an approved testing

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

a. Verify that testing procedures conply with contract requirenents.

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

c. Check test instrunent calibration data against certified standards.

d. Verify that recording forms 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 Val i dati on Requirenents

Any | aboratory used by the Contractor for testing aggregate, concrete,

bi tum nous materials, soils, rock, and other construction materials nust
possess a current validation letter prior to performance of testing by that
| aboratory. Validation shall be obtained through the Corps of Engi neers
Materials Testing Center (MIC) in Vicksburg, Ms. Validation may be
initiated by conpleting an | nspection Request Form and questionnaire that
are available directly fromthe MIC or fromthe MIC website

http://ww. wes. army. m|/SL/ MIC/ i nspection. ht m

The MIC al so maintains a website listing validated | aboratories at:
http://ww. wes. arnmy. m |/ SL/ MIC/ Val St at esTbl . ht m

3.7.2.2 Exception

The validation letters already obtained fromHED in 2001 and 2002 will be
consi dered acceptabl e proof of validation through its expiration date.

Upon expiration, |aboratories must be revalidated by the MIC, as required
above. The validation status of |aboratories in Hawaii may be found at:

htt p: // ww. poh. usace. arny. ni |/ Construction/LabValidation/labvalidation.htnl.
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3.7.2.3 Capabi l ity Check

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

3.7.2.4 Capabi l ity Recheck

If the selected |aboratory fails the capability check, the Contractor shal
rei nmburse 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 anmpunt due the Contractor

3.7.3 Onsite Laboratory

The Governnent reserves the right to utilize the Contractor's control
testing |l aboratory 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.

3.7. 4 Furni shing or Transportation of Sanples for Testing

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

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

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

Near the conpletion of all work or any increnent thereof established by a
conpletion tinme 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 DOCUMENTATI 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

3.8.2 Pre-Final |nspection
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
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list of items which do not conformto the contract docunments. The
Government will review the punch |ist 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 |ist have been corrected before notifying the
CGovernnment so that a Final inspection with the customer 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 maj or 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.
These records shall include the work of subcontractors and suppliers and
shal | be prepared usi ng gover nnent - provi ded software, QCS (see Section
01312), that includes, as a minimm the follow ng information:

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
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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

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 damages
by the Contractor.

-- End of Section --
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SECTI ON 01780

CLOSEQUT SUBM TTALS

PART 1 GENERAL

1.

1 SUBM TTALS

CGovernment approval is required for submttals with a "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 three sets of
el ectronic CADD drawing files in the specified format, one set of
original drawings, three 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 |l consist of three sets of electronic files on conpact disc, read-only
menory (CD-ROM), one set of originals, three 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

1.2.3 Fi nal Approved Shop Draw ngs

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

1.2.4 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 10 days after transfer of the conpleted
facility.

1.3  WARRANTY MANAGEMENT
1.3.1 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-01 Preconstruction Subnmttals
Progress 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.

Any proposed changes to the approved schedul e shall be requested
by the Contractor in witing a nmninmmof fourteen (14) cal endar
days prior to the proposed start of work.

SD- 02 Shop Drawi ngs
As-Built Draw ngs
SD- 06 Test Reports
I nspection of Existing Conditions

A witten report with color photographs noting the condition of
the existing facilities at the tine of the inspection. One copy
of the report including photographs shall be subnmitted to the
Contracting O ficer, prior to construction.

Dive Plan; G

The Contractor shall submit a Dive Plan in accordance with the
requirenents of US Arnmy Corps of Engineers Safety and Health
Requi rements Manual, EM 385-1-1, Section 30, Contract Diving

Operations. The Dive Plan shall be subnmitted a m ni num of
fourteen (14) cal endar days prior to the start of any diving work.
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Dust Control; G
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.

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

The amount of dust resulting fromthe Contractor's work 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
will not be permitted when it will result in, or create, hazardous or

obj ectionabl e conditions such as fl ooding and pol lution. Measures shal

al so be taken for dust control along haul routes and equi prent parKking

ar eas.

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 absolutely necessary for the performance of
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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.

.5.3 Protection of Trees and Plants

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 manner, so long as they will not be permanently
damaged thereby. |If this is not feasible, they may be pruned, subject to
witten approval by the Contracting O ficer

.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

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 breakwater core

mat eri al

7.1 Rubbi sh and Debris

Rubbi sh and debris shall be renmoved from Governnment-controlled 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 areas. Harbor operations shall take precedence over
construction activities. The existing barge wharf shall be kept clear for
cargo and fuel barge use, as well as possible other vessel calls, during
the entire contract period. The Contractor nmay utilize the wharf to

| oad/ unl oad material and equi prent, except for periods of schedul ed barge
service and ot her schedul ed vessel calls. Procedures and nethods shal

al so provide for safe conduct of work and protection of property which is
to remai n undi sturbed.

.8.1 Coor di nati on
The Contractor shall coordinate all work with the Contracting Oficer to

mnimze interruption and i nconvenience to the harbor users or to the
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Government. Schedul i ng and progranmm ng of work will be established during
the pre-construction conference. The Contractor shall coordi nate wharf use
with the State of Hawaii, Department of Transportation, Harbors Division

.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.

.9 CONTRACTOR S OPERATI ONS OR STORAGE AREA

An open operations or storage area will be nmde avail abl e as shown on the
drawi ngs, the exact |ocation and boundaries of which will be determ ned by
the Governnent. The Contractor shall construct a boundary fence to

conpl etely enclose the Work and Storage Area. The Contractor shall be
responsi ble for the security necessary for protection of his equi pnent and
materials, and shall maintain the area free of debris. No rusty or
unsightly materials shall be used for providing the secure neasure and such
neasure shall be erected in a workmanli ke manner. Before any construction
conmences on establishing the operation/storage area, Contractor shall take
phot ographs and/or videos of the site in order to establish the origina
conditions of the site. A duplicate set shall be made and submtted to the
Government for its files. Upon conpletion and prior to the fina

acceptance of the contract work, the Contractor shall restore the area to
its original condition.

.10 GOVERNMENT PRQIECT OFFI CE

The Contractor shall provide, for use by Governnent supervisory and

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

m ni mum of four (4) wall outlets and two (2) ceiling lights, a tel ephone, a
desk with drawers, a layout table, two (2) chairs, a |legal size five-drawer
locking file cabinet, and a fire extinguisher. Potable drinking water and
tenporary toilet facilities shall be made avail abl e to Gover nnent
personnel, not necessarily within the project office, but in close
proxinmty thereof. The cost of utilities including telephone, and
operation and mai nt enance costs of the Governnment project office shall be

borne by the Contractor. The Governnent will be responsible for its
| ong-di stance calls. Upon conpletion of the project, the project office
and furnishings shall be renmoved and di sposed of by the Contractor. In

addtion to the project office, the Contractor shall provide a secured,
totally encl osed, and weather protected storage area. M ni mum di mensi on of
storage area shall be 100 square feet. Requirenents for storage area shal
al so include a $150,000.00 liability insurance policy to cover any loss to
contents stored within the storage area.
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.11 GOVERNVENT TRANSPORTATI ON
11,1 Vehi cl e

Contractor shall furnish a 4-wheel drive vehicle to be used exclusively for
Gover nment personnel during entire contract performance period.

Mai nt enance of vehicle shall be the responsibility of the Contractor. The
Government will be responsible for fuel

.11.2 Boat

Contractor shall furnish a boat and qualified boat operator to be used
exclusively for Governnent personnel a mininmumof 12 hours per week for the
entire contract performance period. Mintenance and fueling of boat shal
be the responsibility of the Contractor

.12 GOVERNMENT DI VI NG SUPPORT

The Contractor shall provide support for Government construction inspection
diving activities. Support shall include a dive platform adjacent to the
area to be inspected and use of the Contractor's approved construction
diving air conpressor system

.13 | NSPECTI ON
.13.1 Prelimnary I nspection of Existing Conditions

A mni mum of fourteen (14) cal endar days prior to actual construction, the
Contractor shall arrange to have the Contractor's Quality Control
representative neet with the authorized Contracting O ficer's
representative to inspect the existing facilities, and all other pertinent
itenms within the construction area. The inspection shall be conducted to
establish the existing conditions of the facilities, so that it nay
subsequently be determ ned whet her any danmages to the facilities are the
result of the construction activity.

.13.2 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 the project
wor ks for acceptance by the Contracting Oficer. Al deficiencies found or
final inspection shall be pronptly and satisfactorily corrected by the
Contractor upon notification by the Contracting Oficer

.14 WORKI NG DI RECTI VES

.14.1 Wor ki ng Hours

Al work shall be perforned between the hours of 0700 to 1700 HST, Monday
t hrough Saturday. No work shall be acconplished on Sundays and all State

of Hawaii and federal holidays without witten permission fromthe
Contracting O ficer. Such witten pernission shall be available at the job
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site at all tines during construction
PART 2 PRODUCTS (Not Applicabl e)
PART 3 EXECUTI ON ( Not Appl i cabl e)

-- End of Section --
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SECTI ON 02215

GEOTEXTI LE

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 D 3786 (1987) Hydraulic Bursting Strength of

Knitted Goods and Nonwoven Fabri cs:
Di aphragm Bursti ng

ASTM D 4354 (1999) Practice for Sanpling of
CGeosynt hetics for Testing

ASTM D 4439 (2002) Ternmi nol ogy for Geosynthetics

ASTM D 4491 (1989) Water Perneability of Geotextiles
by Permitivity

ASTM D 4533 (1985, R1990) Trapezoid Tearing Strength
of Geotextiles

ASTM D 4632 (1996) Test Method for Grab Breaking Load
and El ongation of Geotextiles

ASTM D 4751 (1987) Determ ning Apparent Opening Size
of a Ceotextile

ASTM D 4833 (1988) Index Puncture Resistance of
Geot extil es, CGeonmenbranes, and Rel at ed
Product s

1.2 GENERAL

The work provided for herein consists of furnishing all plant, |abor
materi al, and equi pnment and perforning all operations required for
furnishing, hauling, and placing the geotextile, conplete, as specified
herei n and shown on the contract draw ngs, and maintai ning the geotextile
until placenent of the overlying material is conpleted and accepted.

1.3 SUBM TTALS

Government approval is required for submttals with a "G' designation
submttals not having a "G' designation are for infornmation only. Wen
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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- 04 Sanpl es
Ceotextile

If requested by the Contracting Oficer, the Contractor shal
provide to the Governnent geotextile sanples for testing to
determ ne conpliance with any or all of the requirenents in this
specification. Sanpling of geotextile shall be in accordance wth
ASTM D 4354. When sanples are to be provided, they shall be
submitted a nmini mum of 60 days prior to the beginning of
installation of the same geotextile. Al sanples provided shal
be fromthe sane production lot as, and shall be the ful
manufactured width of will be supplied for the contract the
geotextile by at |east 10 feet |ong, except that sanples for seam
strength may be a full wi dth sanples fol ded over and the edges
stitched for a length of at least 5 feet. Sanples submtted for
testing shall be identified by manufacturers | ot designation

SD-07 Certificates
MIIl Certificate or Affidavit

The Contractor shall furnish the Contracting Oficer, in
duplicate, a mll certificate or affidavit signed by a legally
aut hori zed official fromthe conpany manufacturing the geotextile.
The mill certificate or affidavit shall attest that the
geotextile nmeets the chemi cal physical and nanufacturing
requirenents stated in this specification

4 SHI PMENT AND STORAGE

During all periods of shipnent and storage, the geotextile shall be
protected fromdirect sunlight, ultra-violet rays, tenperature greater than
140 degrees Fahrenheit, nud, dirt, dust and debris. To the extent

possi ble, the fabric shall be maintained wapped in a heavy duty protective
coveri ng.

PART 2 PRODUCTS

2.

2.

1 GEOTEXTI! LE FI LTER FABRI C
1.1 Ceotextile

The geotextile shall be a woven or non-woven pervi ous sheet of plastic yarn
as defined by ASTM D 4439. The geotextile shall neet the physical
requirenents listed in Table No. 1 of the specifications. Fibers used in

t he manufacturer of geotextiles and the threads used in joining
geotextiles, shall consist of long chain synthetic polyners, conposed of at
| east 95% by wei ght pol yol efins or polyesters. They shall be forned into a
stabl e network such that the filament or yarns retain their dinensiona
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i ncl udi ng sel vages and shall contain

stabilizers and inhibitors added to the base plastic to nake the filanents

resistant to deterioration due to ultra-violet and heat exposure.
geotextiles nade fromyarns of a flat,
The edges of the geotextile

slit filmgeotextiles (i.e.
tape-like character) will not be all owed.

Wven

shall be finished to prevent the outer fiber frompulling away fromthe

geotextile.

2.1.2 Seans

The seans of the geotextile shal

be sewn with thread of a material neeting

the chem cal requirenents given above from geotextile yarn or shall be

bonded by cenenting or
at the factory or another approved |ocation
not less than 36 feet w de.

nmet hod ASTM D 4632,

constant rate of traverse.

by heat.

Seans shal

i f necessary,

The sheets of geotextile shall be attached
to form sections
be tested in accordance with
using 1-inch square jaws and 12 i nches per mnute
The strengths shall be not | ess than 90 percent

of the required tensile strength (Table 1) of the unaged geotextile in any

principal direction.

TABLE NO 1 -

Physi cal Property

Gab Tensile
Strength (unaged
geotextile)+

Grab El ongation
(unaged geotextile)+

Puncture Strength
(unaged geotextile)+

Apparent Opening Size
(ACS)

Trapezoi dal Tear
Strength & Principa
Di rection

PHYSI CAL REQUI REMENTS FCR

GEOTEXTI LE FI LTER FABRI C

Test Procedure

ASTM D 4632

ASTM D 4632

ASTM D 4833

ASTM D 4751

ASTM D 4533

Accept abl e Val ues ++

Wven

315 pound
m ni mumin
any princi pal
direction

20 percent
m ni mum in
any princi pal
direction

115 pounds
per square
i nch m ni nrum

No finer than
the U. S

St andard Si eve
No. 100 and

no coarser
then the U S
St andard Si eve
No. 50

115 | bs
mnimumin
any princi pal
direction
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Non- Woven

205 pound
m ni mumin
any princi pal
direction

20 percent
m ni mum in
any princi pal
direction

80 pounds
per square
i nch m ni nrum

No finer than
the U. S

St andard Si eve
No. 70 and

no coarser
then the U S
St andard Si eve
No. 30

80 | bs
mnimumin
any princi pal
direction
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GEOTEXTI LE FI LTER FABRI C
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Mul  en Burst Strength ASTM D 3786 510 | bs 255 | bs
sq i nch sq i nch
Geotextile ASTM D 4491 The The
Perneability (kg) perneability perneability
of the of the
geotextile geotextile
shal | be shal | be
greater than greater than
0.10 cm per 0.10 cm per
second second
Sewn Seam Strength ASTM D 4632 270 | bs 185 | bs
m ni mum m ni num

+ Unaged geotextile is defined as geotextile in the condition received

fromthe manufacturer or distributor.

++ Al nunmerical val ues represent mnimum average roll values (i.e., any
roll in a lot should neet or exceed the mininumin the table).
PART 3 EXECUTI ON

3.1 | NSTALLATI ON OF THE GEOTEXTI LE

The geotextile shal

be placed in the manner and at the |ocations shown on

the drawings. At the tine of
rejected if it has defects,
i ncurred during manufacture,
recei ve the geotextile shal

installation, the geotextile shall be

rips, holes, flaws, deterioration or danage
transportation or storage. The surface to

be prepared to a relatively snooth condition
free of obstructions, depressions, debris and soft or |ow density pockets
of material. Erosion features such as rills, gullies, etc., nust be graded
out of the surface before geotextile placenent. The geotextile shall be

pl aced with the | ong dinension parallel to the shoreline and |aid snmooth
and free of tension, stress, folds, winkles, or creases. The strips shal
be placed to provide a mnimumw dth of 36 inches of overlap for each
joint. Tenporary pinning of the textile to help hold it in place until the
overlying material is placed shall be allowed. The tenporary pins shall be
renoved as the overlying material is placed to relieve high tensile stress
whi ch may occur during placement of material on the geotextile. The

pl acenent procedure requires that the length of the geotextile be 15
percent greater than the slope length. The Contractor shall adjust the
actual length of the geotextile used based on initial installation

experi ence. The geotextile shall be protected at all tines during
construction fromcontam nation by surface runoff and any geotextile so
contam nated shall be removed and replaced with uncontam nated geotextile.
Any damage to the geotextile during its installation or during placenent of
overlying materials shall be replaced by the Contractor at no cost to the
Government. The work shall be schedul ed so that the covering of the
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geotextile with a layer of the specified naterial is acconplished within
one (1) day after placenent of the geotextile. Failure to conply shal
require replacenent of geotextile. The geotextile shall be protected from
damage prior to and during the placenment of overlying nmaterials. This may
be acconplished by limting the height of drop to Iess than 1 foot, by

pl acing a cushioning | ayer of sand or gravel on top of the geotextile
before placing the nmaterial, or other methods deened necessary. Before

pl acenent of overlying materials, the Contractor shall denobnstrate that the
pl acenent technique will prevent damage to the geotextile. 1In no case
shal | any type of equi pnent be all owed on the unprotected geotextile.

-- End of Section --
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SECTI ON 02390

PLACI NG CORE- LOC ARMOR UNI TS

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- 04 Sanpl es
Physi cal Model ; G

At the sane tinme as the subnittal of the Wirk Plan for the Test
Section, the Contractor shall subnmt a Physical Scal ed Model of
the conpl eted breakwater. The nodel shall be constructed with
substantial material. The Mddel shall have at |east one |ayer of
si mul at ed underl ayer stone. The Crest and toe details shall be
nodel ed as shown on the Drawi ngs. The plans for the Mdel shall
be subnmitted to the Contracting Oficer and CLS for approval prior
to construction of the Model. The Contracting O ficer will supply
800 scal ed Core-Loc units for the Model. The units supplied will
have C dinension of 2.125 inches and be forned from dense plastic.

The approved nodel shall be installed in the Contractors
facilities on site, and be used in training and verification of
Core-Loc placenent. Upon conpl etion of construction the physical
nodel shall be delivered to the Contracting O ficer and becone the
property of the Governnent.

SD- 05 Design Data

Equi pnent, Method of Transportation and Pl acenent - Execution
Proposal ; G

The Contractor shall provide a detailed plan (Execution
Proposal ) describing the equi pnent and techni ques he intends to
use in shaping the breakwater and placing the Core-Loc units as
shown on the drawings. This shall include nethods and equi pnent
intended to lift, set in place, and reposition the Core-Loc units.

If units are to be cast off site, equi pnent and net hods i ntended
for transporting Core-Loc units to the Kaumal apau Harbor staging
area or project site shall also be subnitted to the Contracting
O ficer. The proposal shall have been reviewed by the Core-Loc
Specialist (CLS) in advance of the subnmittal, and the CLS coments

SECTI ON 02390 Page 2



KAUNVALAP

shal | acconpany the submittal. Submittal shall include a review
and approval certification statenent fromthe CLS. This proposa
shal |l be subnitted to the Contracting O ficer for approval, at

| east 30 days prior to the commencenent of Mbbilization
Mobi li zati on may not comence until the Contracting O ficer
approves the submittal. Approval will be based upon the
Contractor denonstrating a well planned, feasible and technically
sound approach to the project with equi pnent and staff that are
possi ble to acconplish the work. Approval does not constitute any
acknow edgenent or representation by the Governnent that the
Contractor's proposal will be sufficient to acconplish the work.
The Contracting Oficer's approval of the Contractor's proposa
shall not relieve the Contractor of the responsibility for proper
execution of the works. |If the Contractor elects to change the
pl an, a revised proposal, reviewed and approved by the CLS, shal
be subnmitted to the Contracting Officer ten (10) days in advance
of any such change.

Gid Diagram G

The Contractor shall develop a Gid D agram based upon the
Dr awi ngs, showi ng pl acenent of each individual unit. The diagram
shal | be designed based on a Packing Density of 0.57, and conform
to the recommendations of the CLS. The Gid Diagramw |l be
adj usted as necessary, by the results of the required test section
and or the results of excavation of the toe trench or other
changes as authorized by the COR  The Contractor shall have
conputer, plotting and software capacity on site to adjust the
Gid Diagram if required, as well as update the placing diagram
for the weekly report. The Contractor shall have email services
and internet access at the site for exchanging data. The Gid
D agram shall be submitted to the Contracting O ficer 30 days
prior to placenent of any units. Submittal shall include a review
and approval certification statenent fromthe CLS. |f
nodi fications are required, the Contracting Oficer shall have ten
(10) days to review and approve such submittals prior to any
pl acenent of Core-Loc.

SD- 06 Test Reports
Test Sections; G
The Contractor shall submit a work plan with drawi ngs show ng
the met hod of construction for the required Test Section
Submittal shall include a review and approval certification
statement fromthe CLS
SD- 09 Manufacturer's Field Reports
Weekl y Report
The Contractor shall submit, weekly, the list of Core-Loc units

to be placed in the comng week with their fabrication dates. The
report shall also contain the nunber of units placed to date
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conpared to the theoretical nunber shown on the Gid D agram for
the sane area, and a plan view and detailed digital listing of the
X, Y positions of each Core-Loc placed to date. Each weekly
report shall have a provision for coments by the CLS, and shal

be reviewed by the CLS prior to submttal

1.2 GENERAL DESCRI PTI ON OF WORK

The work consists of furnishing all plant, |abor, equiprment and nateria
required for the placenent of the Core-Loc units as shown on the plans.

PART 2 PRODUCTS
2.1 CORE- LOCS

Manuf acturing of Core-Loc is specified under Section 03310 CONCRETE FOR
CORE- LOC, Section 03110 FORMAMORK FOR CONCRETE, CORE-LCC

2.2 CORE- LOC SPECI ALI ST (CLS)

2.2.1 Scope
The Contractor shall retain a Core-Loc Specialist to advise on the
preparation of the Execution proposal, Test Section, revisions that may
beconme necessary to the Grid Diagram Quality Control and training of
personnel. The CLS shall undertake a scope of work to assist the
Contractor in neeting the requirenents of this section. The CLS shall be
on-site at a minimmas foll ows:

a. During the initial casting trials

b. During the test section

C. During placenent of the first 50 units on the main trunk of
the structure

d. During the rock toe trench devel opnent and tremi e operation
e. During placenent of the first 100 units on the head

f. During placenent of the first crest units

g. At a mninmmof four (4) additional tinmes as deened necessary

by the CORto neet the requirenents of this section
2.2.2 Qualifications
The CLS shall have on its staff as a m ni mum
a. One (1) Registered Professional Engineer in the United States
or equivalent with experience on a mninmumof two (2) successfully

conpl eted Core-Loc projects totaling not |ess than 5,000 cubic
meters of concrete constructed as Core-Loc.
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b. One (1) marine construction specialist with a nmininmmof 20
years experience in nmarine construction particularly rock
structures

2.2.3 Reporting

The CLS shall prepare witten reports of all observations and
recomendations to the Contractor with respect the the requirenents of this
section and general practice using Core-Loc units. Reports shall be copied
directly to the Contracting Oficer and COR. The COR shall be infornmed of
each site visit perforned by the CLS.

PART 3 EXECUTI ON
3.1 HANDLI NG AND TRANSPORTI NG CORE- LOC UNI TS

The Contractor shall exercise extrene caution in the |oading,
transportation, and unloadi ng of new Core-Loc units, whether in the
designated work area or in transportation of the Core-Loc units fromthe
casting/storage location to the designated pl acenent area. Core-Loc units
shal |l not be handled until the concrete has reached a conpressive strength
of 4,000 psi as determ ned by concrete test cylinder breaks. New Core-Loc
units shall not be transported for placenent until the concrete reaches the
specified 28-day flexural strength indicated in Section 03300 CAST-1 N PLACE
STRUCTURAL CONCRETE. A suitable cradle shall be used in transportation to
avoi d movenment of the Core-Loc units in transit. Equi prment and net hods
used for handling and transporting of Core-Loc shall be designed to avoid
damage to the units. Use of lifting eyes or any other insertions cast in
the new Core-Loc units will not be pernmitted. New Core-Loc units that have
any fractures at any tinme during casting, curing, handling, transporting,

or placenent, prior to final acceptance in place will be considered
defective and will be renoved and replaced at no cost to the governnent.

Di sposal of defective Core-Loc units is the responsibility of the
Contractor.

3.1.1 Del i very
Deliver Core-Loc units to the project site in a manner to preclude damage
to the concrete units. During transport to the site, units shall be
secured to avoid rocking and unit to unit contract.

3.1.2 St or age

Store Core-Loc units at the plant or on the project site to avoid cracking,
di stortion, staining or other physical danage.

3.2 PLACEMENT OF CORE-LOCC

3.2.1 Gener a
The Contractor shall be responsible for the control of his operations in
accordance with Section 01451 CONTRACTOR QUALI TY CONTRCL to assure that

Core-Loc units are placed in accordance with the contract requirenents. No
Core-Loc unit shall be placed on the structure until the nethod of
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pl acenent has been approved by the Contracting O ficer's Representative and
the CLS. Inproperly placed Core-Loc units shall be rel ocated, as required
and at the direction of the Contracting Officer, at no additional cost to
the Governnent. Replacenent of the damaged Core-Loc shall be the
responsibility of the Contractor. Any given section of Core-Loc repair
shall be built fromthe toe up to the crest. Core-Loc el enents shall not
be placed on the structure until the Underl ayer Stone foundation has been
properly installed, and accepted.

.2.2 Test Section Pl acenent

The Contractor shall build a test section of the Core-Loc placenent on

l and. The section shall include the Toe Trench and Toe Buttress. The
Contractor shall carry out a full handling test to ensure the placing crew
has fully understood the principle of unit attitude variation. This test
will help to determ ne appropriate |l engths of sling sets to be used. The
CLS nust be present on site for these tests. The section shall be graded
on a l.5to 1 slope and constructed in the nethod depicted on the draw ngs.
It is anticipated the Test Section will involve the placenent and

repl acenent of approximately 20 to 25 Core-Loc units and be approxi mately
75 feet |ong.

The test section is intended to establish an in-the-field standard built to
the Gid Diagram The test section will denonstrate the Contractor's
ability to place the Core-Loc units in the Gid Pattern to achieve the
appropriate interlocking and packing density. Based on the test section
the Contractor shall make whatever nodifications are necessary to the

pl acenent procedure, equi pnent, or techniques to reach the placenent

requi renents.

The Contractor will construct the test section to represent the neat |ines
and grades shown on the draw ngs using stone and Core-Loc units fromthe
stockpiles that will ultimately be used for construction. The Contractor
shall notify the COR at | east one week before the start of construction
The Contractor shall create test section draw ngs depicting the test,

| ayout the work, provide survey control, construction surveys, and
verification surveys in accordance with the Specifications and to the

di mensi ons shown on the Drawi ngs. The Test Section Core-Loc grid pattern
shal |l be predeterm ned with the assistance of the CLS, and the units placed
using the GPS positioning nethodol ogy as outlined in paragraph Position
Control and Data Collection. The Contractor shall nake every effort to

pl ace the core, underlayer, and toe buttress and toe backfill to the lines,
grades and thi cknesses shown on the Drawi ngs. The Contractor shall account
for the approxi mate stone tonnage placed in the test section. The
Contractor shall nake every effort to place the Core-Loc units in the test
section in the Gid Pattern approved by the Contracting Oficer. |If the
units have not been placed according to the specified Packing Density, or
sufficient interlocking is not achieved, the Contracting Oficer wll
reject the test section and another test section shall be built at no
additional cost to the Government.

The Contracting O ficer's approval of the Contractor's test section shal

not relieve the Contractor of the responsibility for proper execution of
the works, including but not limted, to placing of the Core-Loc units.
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The Test Section shall remain in place until 50% of the Core-Loc units have
been placed on the breakwat er

.2.3 Pl acenent of Core-Loc Toe Units

Core-Loc Toe units may be placed in a randomattitude in the |ocations
shown on the Gid Diagram This pattern shall be verified in the test
section. The naxi mum di stance between adjacent units shall be as shown on
the Gid Pattern. Toe Core-Loc Units shall be placed in a single |ayer and
| owered to rest before being released. Toe Core-Loc Units shall rest
firmy on the prepared Underl ayer Stone grade. Divers shall check the
final placenent of all units for correctness and unit keying. The second
row of Core-Loc units shall also be placed with the toe units, fornmng a
two row toe in advance of the placenent of units on the renmainder of the

sl ope. Special placenent shall be nade along the toe in the excavated rock
trench. The trench shall be excavated into conpetent rock as shown on the
drawi ngs. The trench shall be backfilled with Trem e concrete neeting the
requi renents of Section 03300 CAST-| N PLACE STRUCTURAL CONCRETE. The
Contractor shall provide a detailed placing plan for this area, approved by
the CLS, for approval by the Contracting Oficer. The Contractor nay build
a tenporary breakwater to enable toe construction

. 2.4 Pl acenent of Core-Loc Slope and Crest Units

Core-Loc slope and crest units shall be placed in a single Random Packed

| ayer. Every slope and crest Core-Loc unit shall be resting on the
prepared Underl ayer Stone surface. The Contractor shall insure that the
speci fied Packing Density of 9.26 core-Loc units per 1000 square feet of

sl ope surface area is strictly maintained during construction to assure
proper interlocking. The Packing Density shall be verified for all Gid
Di agrans by the CLS, and the calculations submtted to the Contracting
Oficer. The Core-Loc units shall be placed at the | ocati ons shown on the
approved Gid Diagram The actual l|ocation of the centroid of each unit
shall be within 15 inches of the theoretical |ocation shown on the Gid
Diagram Units shall be placed randomy, with adjacent units having
different attitudes. No two units in the same horizontal row should be in
contact. Each unit nust be keyed into two units on the row bel ow. Less
than one-third of the units shall have an H nenber parallel to the slope.
Units with this attitude nmust be distributed thoughout the sl ope and shal
not be found in groups. Divers shall check the final placenment of al
units for correctness and unit keying. No unit shall be released into
position until the optinmumposition is verified by the diver. (Note - Al
di ving shall be done in accordance with the requirenents of EM 385-1-1
U S. Arny Corps of Engineers, Safety and Heal th Requirenents Manual .)

.2.5 Position Control and Data Coll ection

The Core-Loc placing crane shall be equipped with a real tine differential
GPS equi pnent to determne and confirmthe placenment of the individual
units. The systemshall be equi pped such that each days planned work can
be entered into the data collector, and a targeting systemused to gui de
the crane boomto the theoretical position for for each unit placed.

Pl anni ng for each day shall consider satellite availability and operationa
wi ndows necessary to achieve real time accuracy of better than +/-0.5 feet
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at a one second refresh rate and a stationary accuracy of better than +/-
0.05 feet. As a unit is lifted to be placed into the work, the unique
nunber of the Core-Loc assigned at casting shall be associated with the

uni que pl acenment position. Once the unit is lowered into its fina
position, but prior to release of the lifting cable, the actual coordi nates
shal |l be recorded into the data collection system At the end of each work
day, that day's placing information shall be electronically recorded, and
printed in hard copy as a backup. For each weekly report, the data shal

be nmerged into an Excel spreadsheet that shows the grid | ocation nunber,
the theoretical coordinates, the actual coordinates, the deviation, the

uni que Core-Loc nunber placed in that position, the date of the Core-Loc
casting, the date of placenent, and the age at placenent. The reporting
requi renents shall be devel oped by the CLS for the Contractor. The
positioning and data recordi ng systemshall be approved by the Contracting
Oficer.

.3 I NSPECTI ON

The COR will check the Contractor's daily record of work. However, the
presence of the COR shall not relieve the Contractor of the responsibility
for the proper execution of the work. The Contractor will be required,

wi t hout additional conpensation, to furnish the CORwith all necessary

| abor and equi pnent, including boats and diving equi prent that may be
necessary for inspecting the work.

As soon as practical after the conpletion of the Core-Loc unit placenent,
the work will be exami ned by the COR and the Contractor. During these
exam nations, the Contractor shall performan alignnent survey to be used
to prepare a final drawi ng showi ng all dinmensions, elevations, and cross
sections of the "as-built" conditions of the breakwater. The Contractor

will be required to renpve excess nmaterials or place additional materials,
as directed by the COR, in order to conply with the Contract Docunents.
Sections will be exanm ned thoroughly by soundi ngs and topographi cal surveys

as specified in Section 02486 STONE PLACEMENT AND CONSTRUCTI ON

-- End of Section --
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SECTI ON 02485

STONE MATERI ALS

PART 1 GENERAL

1.

1 REFERENCES

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

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

ASTM C 127 (1988; R 1993) Specific Gravity and
Absorption of Coarse Aggregate

.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

Sel ection of borrow sources and detailed plans for quarry
operations; G

SD- 04 Sanpl es

Sanpl es of stone; G

.3 SOURCES OF STONE

Stone may be quarried or obtained fromother sources as approved. All
stones shall meet the requirenments specified herein. Devel opment of stone
source and i nprovenents of any access to the site shall be at the
Contractor's responsibility and expense. The sources fromwhich the
Contractor proposes to obtain the material shall be selected well in
advance of the tine when the stones will be needed in the work. Approval
of a source or sources of stone shall not be construed as approval of al
material fromthat source or sources. The right is reserved to reject
materi al s produced fromlocalized areas, zones, or strata when such
materials are unsuitable as determ ned by the Contracting Oficer
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4  SAMPLI NG AND FI ELD TESTI NG OF STONE
4.1 Sanpl i ng

Sanpl es of stones from sources proposed by the Contractor shall be taken at
| ocations designated by the Contracting Oficer. The sanples will be used
as standards of the rock quality to be furnished by the Contractor
Duplicate sets of sanples shall be taken, nunbered, referenced and
identified. One set shall remain at the Contractor's quarry (source) for

| ater conparison with actual pieces of rock to be furnished for the
project. The second set of sanples shall be delivered, at the Contractor's
expense, to an independent testing |aboratory on Gahu to be designated by
the Contracting Officer, no |later than 30 days in advance of the time when
pl acing of stone is expected to begin. Sanpling, identification
preparation and transportati on of sanples shall be in accordance with ASTM
D 75.

. 4.2 Field Testing of Stones

Prior to renoval fromthe source, the Contractor shall field test
representative rock pieces selected by the Contracting Oficer by dropping
froma vertical height of 10 feet on a solid rock surface or on a bed of
conpar abl e size rock proposed for the project. Broken, cracked, or

ot herwi se danaged stone found by dropping will not be acceptable and shal
be di sposed of by the Contractor at his expense.

.5 QUARRY AND BORROW OPERATI ONS

.5.1 Quarry and Borrow Areas

The Contractor shall be responsible for obtaining all rights-of-way
required in connection with his borrowi ng and quarryi ng operations. The
Contractor shall obtain fromthe owners the right to procure materials, pay
all charges involved, and bear all expenses of devel opi ng the sources,

i ncluding rights-of-way for hauling. Necessary plant, |abor, and naterials
for clearing, scraping, disposal, |oading, hauling, and all other
operations required to obtain the stones and borrow materials shall be
provi ded by the Contractor at no additional cost to the Governnent. The
Contractor shall, at his own expense, maintain all haul roads required for
access fromthe quarry areas to the site of work and provide additiona
haul roads as required. The Contractor shall nmintain necessary warning
signs, and place warning |ights between sundown and sunup al ong roads
subject to public traffic. The Contractor shall be responsible for
trespassi ng upon or injury to private |lands adjacent to right-of-way
resulting fromhis actions or those of his enpl oyees.

.5.2 Qperation Requirenents

The Contractor shall submt to the Contracting Officer, within 15 days
after receipt of notice to proceed and 30 days before any work in the
borrow and quarry areas, plan for the Contractor's borrow and quarry
operations. Plans of operation shall include the foll ow ng:

a. Selection of quarry-borrow sources.
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b. Detailed plans for quarry operation including:

(1) Maps, descriptions, and plans of proposed road to quarry and
borrow sources.

(2) Method(s) of excavation.
(3) Plans for drainage and restoration after conpletion of work.
Al'l operations shall be subject to the approval of the Contracting
Oficer.
PART 2 PRODUCTS
2.1 STONE
2.1.1 Gener a
Al stones shall be dense, durable, and of a suitable quality to ensure
permanence in the structure and in the climate in which it is to be used.
Stones shall be free from cracks, seans, and other defects that would tend
to increase unduly its deterioration fromnatural causes.
2.1.2 Physi cal Requirenents
Physi cal properties of the stones shall conformto the follow ng
requi renents when tested in accordance with the respective ASTM St andards.
Acceptance tests shall be perforned on individual stone piece 10 to 30
pounds in weight in lieu of the sizes specified in ASTM C 127. Test
apparatus shall be inprovised to accommpdate the above stone sizes. All
acceptance tests shall be nade by and at the expense of the Contractor
Sanpl es of stone shall be furnished as specified in paragraph SAVMPLI NG AND
FI ELD TESTI NG OF STONE

ASTM C 127 Bul k Specific Gravity (Saturated
Surface Dry) Not Less than 2.5.

ASTM C 127 Absorption - Not More than 4 percent.
PART 3 EXECUTI ON
3.1 UNDERLAYER STONE
3.1.1 Gener a

Under | ayer stone shall be of the sizes shown on the draw ngs and shal
conformto the requirenents of paragraph entitled "STONE"

3.1. 2 Pl acenent

Under | ayer stones shall be placed to the |ines, grades, and thicknesses

i ndi cated. Underl ayer stone shall be placed to its full layer thickness in
one operation and in such a nanner to avoid displacing the underlying
material. A tolerance of plus or minus 3 inches will be permtted. The
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desired distribution of sizes of stones throughout the nmass nmay be obtai ned
by selective | oading, controlled dunpi ng of successive | oads during placing
or by a conbination of these nethods. Placing stones into chutes or by
simlar nmethods likely to cause segregation of the various sizes will not
be permitted. Placenent shall be acconplished wi thout displacenent to the
underlying material. The placenment of underl ayer stone shall proceed as
soon as practicable after placing the geotextile filter fabric to prevent
wave action fromdisplacing the geotextile filter fabric.

-- End of Section --
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SECTI ON 02486

STONE PLACEMENT AND CONSTRUCTI 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 NEER MANUAL (EM

EM 1110- 2- 1003 (1994) Hydrographi c Surveying

.2 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-01 Preconstruction Subnittals
Equi prent Data and Execution Plan; G

Prior to starting work, a list of all equipnent, tools,
machi nes, including their sizes, capacities and operating speeds,
to be used in the performance of the work shall be submtted. Al
the plant shall be naintained in satisfactory working condition at
all tines. The Contractor shall provide a detailed proposa
descri bi ng the equi pnent and techni ques he intends to use in
pl aci ng the stone as shown on the drawings. This shall include
met hods and equi pnent intended to transport, excavate, lift, set
in place, and reposition stone as require. This proposal shall be
submitted to the Contracting O ficer for approval in conjunction
with the Execution Plan specified in Section 02390, Placing of
Cor e- Loc.

Check Survey Data; G

A copy of the record of each check survey shall be subnmtted
within one (1) workday after the survey.

VWork Pl an
The Contractor shall provide a Work Plan detailing the

procedures proposed for the acconplishnment of the work. The
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procedures shall provide for safe conduct of the work, use of
proper equi pnent per type of material for excavation, carefu
renoval and disposition of materials specified to be sal vaged,
protection of property which is to renain undi sturbed,

coordi nation with other work in progress, and di sconnection of
utilities. The Wrrk Plan shall include the details of the

i nt ended stone pl acenent approach and sequenci ng of the work. The
construction sequence shall provide for protection of the harbor
to at least the sanme | evel of protection existing at the harbor
prior to commencenent of construction. Excavation and shapi ng of
t he existing rubbl enbund shall be done in such a manner that wave
protection afforded by the existing structure is naintained.

Recycling Pl an

The Contractor shall provide a recycling plan prior to
commrencenent of work. The recycling plan will describe the
operation including the type of equi pment used, nethod of
operation, types of existing materials renoved for processing, and
the processing location. The plan will also include but is not
limted to the foll ow ng:

a. Material Processing.

b. WMaterial Handling.

c. Material Storage, Pre- and Post-Processing.
3 MATERI ALS

The work covered by this section consists of furnishing all plant, |abor
and equi pnent for performing all operations in connection with the

pl acenent of underlayer stone, toe beddi ng stone, buttress toe stone, core
stone and toe trench backfill for the breakwater reconstruction as shown on
the drawi ngs and in accordance with these specifications and conditions of
the contract. Also, included is all excavation and gradi ng necessary to
neet the lines and grades shown on the draw ngs.

.3.1 Core Stone

The Core Stone shall be excavated and graded or placed to the |ines and
grades shown on the draw ngs.

. 3.2 Toe Beddi ng

The toe beddi ng stone, placed over geotextile filter fabric, shall be used
when the new breakwater toe is constructed on sand and sedi nent native
bottom nateri al

. 3.3 Under | ayer and Toe Buttress Stone

Under | ayer and Toe Buttress Stone shall be furnished and pl aced on the
prepared core stone and as toe buttress stone in the |ocations shown on the
dr awi ngs.
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1.3. 4 Toe Trench Backfi l

The Toe Trench Backfill shall be placed in the toe trench to the lines and
grades shown on the draw ngs.

PART 2 PRODUCTS
2.1 STONE MATERI ALS

Al'l stone necessary to conplete the project shall be provided by the
Contractor as specified in Section 02485 STONE MATERI ALS

PART 3 EXECUTI ON
3.1 GENERAL

The Contractor shall place stone materials for the structure as shown on
the drawings. Al nmaterials shall be placed uniformy within the sl ope
lines and grades indicated on the drawings or as directed by the
Contracting O ficer's Representative. Material shall be placed by

equi pnment capabl e of handling materials of the size specified.

3.2 DEBRI S

Any tinbers, unsatisfactory material and debris within the area of
construction shall be renoved except as otherw se directed by the
Contracting Oficer's Representative, and upon renoval shall becone the
property of the Contractor. Al materials shall be properly disposed of in
conformance with the requirenents of the Section 01430 ENVI RONVENTAL
PROTECTI QN, including any applicable |ocal requirenments. There will be no
addi ti onal paynents for materials to be disposed.

3.3 TURBI DI TY CONTROLS

The Contractor shall control the placenment of stone materials in a manner
that mininzes the turbidity of ocean waters. The Contractors' operations
shal |l conply with Section 01430 ENVI RONMENTAL PROTECTI ON

3.4 EXCAVATI ON
3.4.1 Cener a

General excavation shall consist of renpval of materials encountered in
preparing the foundations to the |lines, grades, and el evations indicated on
the drawi ngs as specified herein, or as directed by the Contracting
Oficer. Care shall be exercised by the Contractor not to excavate bel ow
t he grades shown on the drawings or ad directed by the Contracting O ficer.
Grading shall be in conformty with the typical sections shown on the
drawi ngs and the tol erances specified in Paragraph GRADE TOLERANCES. Any
excessi ve excavation, as determ ned by the Contracting O ficer, due to the
fault or negligence of the Contractor, shall be backfilled with specified
material to grades shown on the drawi ngs. Corrective neasures shall be
done by and at the expense of the Contractor. No separate neasurenents or
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paynment shall be made for excavation

.4.2 Ceneral Excavation

Excavati on shall consist of renmoval of existing rubblenound material as
i ndicated on the drawi ngs or as directed by the Contracting O ficer, except
hard solid rock.

.4.3 Hard Rock Excavati on

The hard rock in the toe trench shall be excavated as shown on the
drawi ngs. Blasting shall not be allowed. The toe trench shall be
backfilled to the Iimts shown on the drawi ngs after placenent of the
Core-Loc units with trem e concrete

4.4 Di sposition of Satisfactory Materials

Excavated materials which are suitable and approved by the Contracting

O ficer for incorporation into the finished work shall be placed directly
therein or stockpiled for future use within the limts of the work, as
directed by the Contracting Oficer. Excess stone naterial shall be
stockpil ed as shown on the draw ngs.

.5  STONE PLACEMENT
.5.1 Under | ayer, Toe Buttress, Toe Bedding, Core and Toe Trench Backfil
acenent

The existing rubbl enbund breakwater shall be excavated to the |ines and
grades shown on the drawings to permt placenent of the Underl ayer and Toe
Buttress Stone to the thicknesses and |ines and grades shown on the

drawi ngs. The thicknesses of the underlayer and toe buttress stone shal
not deviate fromthe contract draw ngs.

Excavation or reworking of material for placenent of underlayer, toe
buttress stone and core-loc bl ocks shall be considered incidental to stone
and core-loc placenent.

.5.1.1 Under | ayer and Toe Buttress Stone

Under | ayer and buttress stone shall be placed to the |lines and grades shown
on the drawings. The stone shall be placed to a full zone thickness in one
operation in a manner to avoid displacing the underlying or bedding
material or placing undue inpact force on underlying nmaterials and
supporting subsoils. Underlayer and Toe Buttress Stone shall be placed in
a manner to produce a resultant graded nmass of stone with mni numvoi ds.
Rearrangi ng of individual stones may be required to achieve this result.

Pl acenent by any method which is likely to cause segregation will not be
permtted. Placenment shall begin at the bottom of the slope and proceed
upward. Casting or dropping of stone over two (2) feet or noving by
drifting and mani pul ati ng down the slope shall not be pernmitted. fina
finished slope shall be achieved as the nmaterial is placed.
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3.5.1.2 Toe Beddi ng Stone

Toe beddi ng stone shall be placed to the |lines and grades shown on the
drawi ngs. The toe beddi ng stone shall be placed in a nanner to produce a
resultant graded mass of stone with a mnimum of voids. The stone shall be
| owered by bucket to within 2 feet of the bottombefore it is rel eased.

3.5.1.3 Core Stone

Core stone may be supplied froman approved quarry or sal vaged excess
rubbl enound stone fromthe breakwater. The core stone slope shall be
excavated to the lines and grades shown on the drawi ngs. The excavated
stone or quarried rock shall be placed in the breakwater to the |ines and
grades shown on the draw ngs.

3.5.1. 4 Toe Trench Backfi l

Toe trench backfill shall be supplied froman approved quarry or sal vaged
excess rubbl enbund stone and neet the gradation specified. The backfil
shall be lowered in a bucket to the toe buttress berm and noved into
position over the toe trench prior to release. Casting or dropping of
stone over two (2) feet shall not be permitted. Proper placenent of the
toe trench backfill shall be confirnmed by diver inspection. Danage to a
core-loc unit will require replacenent of the core-loc unit at the
Contractor's expense.

3.6 GRADE TOLERANCES

The finished surface and stone |layer thickness shall not deviate fromthe

I ines and grades shown on the contract drawi ngs by nore than the tol erances
listed below. Tolerances are nmeasured perpendicular to the indicated neat
lines. The average of the deviations ascertained for three (3) consecutive
profiles separated by 25 feet shall be less than 1.3 feet. Averages for
under | ayer on the slope and toe buttress stone shall be cal cul ated
separately. Extrenme limts of the tol erances given shall not be continuous
in any direction for nore than five (5) tinmes the nonminal stone dinension
nor for an area greater than 100 square feet of the structure surface.

NEATLI NE TOLERANCES

Above Neatl i ne Bel ow Neat | i ne
St one (1 nches) (1 nches)
Under | ayer on Sl ope 12 12
Toe Buttress Stone 12 6
Under | ayer on Crest 9 6
Toe Beddi ng Stone 12 6
Core 12 12

In addition to the vertical tol erances above, the horizontal alignment for
the finished stone courses shall be +/-2 feet fromthat shown on the

drawi ngs provided the lines, arcs, and curves are snpboth and conti nuous

wi t hout visible bends, deflections and ki nks.
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The intention is that the work will be built generally to the required

el evations, slope and grade and that the outer surfaces shall be even and
present a neat appearance. Placed material not neeting these limts shal
be renpved or reworked as directed by the Contracting Oficer's
Representative. Excess material permitted to remain in place by the
Contracting O ficer's Representative will not be paid for.

.7 QUALI TY CONTROL
7.1 Cener al

The Contractor shall establish and naintain quality control for all work
perfornmed at the quarry or quarries and the job site under this section to
assure conpliance with contract requirenents. It shall maintain records of
its quality control tests, inspections and corrective actions. Quality
control neasures shall cover all naterials, equipnent, tests and
construction operations including but not limted to the follow ng:

a. Placenent of all materials to the slope and grade |ines shown
on the contract drawi ngs and in accordance with this Section of
t he specifications.

b. Conducting all operations in conpliance with the requirenents
of Section 01430 ENvVI RONMENTAL PROTECTI ON

c. Observance of safety regul ations.
.7.2 Recor ds

A copy of the waste mani fests, receipts, records of inspections and tests,
as well as records of any corrective action taken, shall be furnished to
the Contracting Officer's Representative in accordance with Section 01451
CONTRACTOR QUALI TY CONTROL.

. 7.3 Check Surveys

Surveys nmade by the Contractor will be required on each material placed for
determining that the materials are acceptably placed in the work. The
Contractor shall performverification surveys as the work progresses to
verify that lines, grades, and thicknesses for the conpleted work are
within the specified tolerances. Verification surveys shall be perforned
with a total station survey instrunent and range pol e-nmounted prism
surveyor's | evel, range pole and surveyor's tape; tag |line and soundi ng
basket; or other methods that are consistent with the requirenents of this
section, in accordance with EM 1110-2-1003, subject to the approval of the
COR.  Range poles, if used, shall be fitted with a flat, durable, 12 inch
di anmeter base. Electronic depth recorder will not be allowed for checking
stone courses after stone placenent or excavation to grade of existing
rubbl enound. The Contractor shall provide all boats, personnel and ot her
equi pnment necessary to adequately and safely performverification surveys.

.7.3.1 Scope

The Contractor shall survey the harbor bottom and existing rubbl enround
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breakwat er prior to placenment of stone naterials and excavation of the

exi sting rubbl enound nmaterial. Bottom survey and existing rubbl emound
profiles shall be perfornmed at 25 foot stations along the Survey Control
Line (SCL). The SCL shall be established parallel to the long axis of the
structure. Profiles shall run perpendicular to the SCL and structure
alignnments, and shall extend at |east 25 feet beyond the structure limts.

Verification surveys for each stone course shall consist of cross sections
of the structures performed by the Contractor at intervals of 25 feet al ong
the SCL. Verification surveys of the stone courses shall be perforned at
the sane stations along the SCL as the bottom surveys. Take el evation
readi ngs (soundings) every 5 feet, and at every break in grade, to a

di stance not |ess than 25 feet beyond the limts of the stone course being
surveyed. Take additional elevation readings as directed by the COR
Verification surveys shall also be taken of the core stone layer prior to
pl acenent of succeedi ng | ayers.

.7.3.2 Executi on
Above water surveys shall be acconplished using conventional |and surveying
nmet hods. For surveys bel ow water, the Contractor shall nmove into position
for each reading using a boat or platform as required, to provide conplete
coverage of the section fromthe water line to the harbor bottom All
verification surveys shall be referenced to the SCL and Mean Lower Low
Water Datum  Verification surveys shall be conducted in the presence of
the COR unl ess waived by the COR  For each verification survey perforned,
the Contractor shall transmt a verification survey record containing the
following information to the COR

a. Structure and stone type surveyed.

b. Verification survey |location (station along the SCL).

c. Date and tinme of survey.

d. Weather conditions.

e. Staff gauge reading at time of survey.

f. Nane of participants.

g. Field notes.

h. A plot on cross section paper showing the SCL, neat |ines, and
i ndi vi dual el evation readi ngs.

The exact format of the verification survey record will be agreed upon by
the COR and the Contractor.

Bef ore any stone placement over a previously placed stone type, existing

har bor bottom or excavated grade, survey of the previously placed stone,
exi sting harbor bottom or excavated grade nust be verified by the COR
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8 LI M TATI ONS OF PLACEMENT PROCEDURES

Stone construction in advance of conpleted pernanent protection shall be at
the Contractor's risk. The Contractor shall keep the Contracting Oficer's
Representative advised as to any and all situations that nay result in a
possi ble interruption of work. The Contractor is responsible for the
structures until conpleted and accepted by the Contracting Oficer

-- End of Section --
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SECTI ON 03110

FORMAORK FOR CONCRETE CORE- LOC

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 CONCRETE | NSTI TUTE (ACl)

ACl 347R (1994) @uide for Formmork for Concrete

DEPARTMENT OF COMVERCE ( DOC)

DOC PS 1 (1983) Construction and I ndustrial Plywod

.2 DESI GN REQUI REMENTS

The desi gn, engineering, and construction of the formwork shall be the
responsibility of the Contractor. The formwork shall be designed for
anticipated |ive and dead | oads and shall conmply with the tol erances
specified in Section 03310 CONCRETE FOR CORE-LOC, Paragraph Construction
Tol erances. The formwork shall be designed as a conplete systemwith
consideration given to the effects of cenmentitious materials and m xture
additives such as fly ash, cenment type, plasticizers, accelerators,
retarders, air entrainnment, and others. The adequacy of formwork design
and construction shall be nonitored prior to and during concrete placenent
as part of the Contractor's approved quality control plan

.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- 02 Shop Drawi ngs
Formwork; G
Drawi ngs and design conputations for all formwrk required shal

be subnmitted at | east 14 days either before fabrication on site or
before delivery of prefabricated forns. Al submittals shall be
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approved by the CLS prior to submission to the Governnent (refer
to Section 02390 PLACI NG CORE-LOC ARMOR UNI'TS for definition of
CLS). The CLS review comments shall be included with the draw ngs.

If restoring is permtted, the nethod, including |ocation
order, and tine of erection and renoval shall also be submtted
for review

SD- 03 Product Data
Material s

Manuf acturer's literature shall be subnitted for all form
mat eri als, plywood, concrete formhard board, form accessori es,
prefabricated forns, formcoating.

SD- 09 Manufacturer's Field Reports
I nspection

The Contractor shall submt field inspection reports for
concrete forns.

4 FORM DESI GN

The forns shall be designed by a person regularly engaged in the design and
manuf acture of concrete forns. The shape of the Core-Loc structura
elements is a patented shape. That patent is held by the U S. Arny Corps
of Engi neers and no patent royalties will be required for execution of this
proj ect.

.5 SHOP DRAW NGS

The shop drawi ngs and data subnitted shall include the type, size,
gquantity, and strength of all materials of which the forns are nade, the
plan for jointing of facing panels, details affecting the appearance, and
t he assuned desi gn val ues and | oadi ng conditions.

PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Forns and Form Li ners

Forms and formliners shall be fabricated with facing materials that wll
produce a finish nmeeting the specified construction tol erance requirenents
and the follow ng surface classifications as defined in ACl 347R for a
Class "B" Finish. This class of finish shall apply to all surfaces. The
formfacing material shall be conposed of tongue-and-groove or shiplap

| unber, plywood conforming to DOC PS 1, Grade B-B concrete form tenpered
concrete form hardboard or steel. Steel lining on wood sheathing will not
be permtted.
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2.1.2 Form Coat i ng

Form coating shall be commercial fornmulation that will not bond with,
stain, cause deterioration, or any other danage to concrete surfaces. The
coating 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. |If special formliners are to be
used, the Contractor shall follow the recommendation of the form coating
manuf act urer.

2.2  ACCESSCRI ES

No through ties or through fasteners of any type will be allowed. All
control, fasteners, connectors, and formstabilizers will be external to
the conpleted core-lot el ements.

PART 3 EXECUTI ON
3.1 | NSTALLATI ON
3.1.1 Form Construction

Fornms shall be constructed true to the structural design and required
alignment. The formsurface and joints shall be nortar tight and supported
to achi eve safe perfornance during construction, concrete placenent, and
formrenoval. The Contractor shall continuously nonitor the alignnent and
stability of the fornms during all phases to assure the finished product

will neet the required surface class specified in paragraph FORVMS AND FORM
LI NERS and tol erances specified in paragraph DESI GN REQUI REMENTS. Failure
of any supporting surface either due to surface texture, deflection or form
col | apse shall be the responsibility of the Contractor as will the

repl acenent or correction of unsatisfactory surfaces. Forns shall not be
re-used if there is any evidence of defects which would inpair the quality
of the resulting concrete surface. Al surfaces of used forns shall be

cl eaned of nmortar and any other foreign material before reuse.

3.1.2 Chanfering

Al'l exposed joints, edges and external corners shall be chanfered by

nol ding placed in the fornms unless the drawi ngs specifically state that
chanfering is to be omtted or as otherw se specified. Al corners shal
be smooth and free of burrs, holes, gaps or roughness that nmay danage the
concrete surface upon renmoval of the form

3.1.3 Coati ng

Fornms for exposed or painted surfaces shall be coated with formoil or a
formrel ease agent before the formor reinforcement is placed in fina
position. The coating shall be used as reconmmended in the manufacturer's
instructions. Forns for unexposed surfaces nay be wet with water in lieu
of coating inmedi ately before placing concrete, except that, in cold

weat her when freezing tenperatures are anticipated, coating shall be
mandat ory. Surplus coating on formsurfaces and coating on reinforcing
steel and construction joints shall be renoved before placing concrete.
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2 FORM REMOVAL
2.1 Cener al

Fornms shall not be renpbved w thout approval, and all renoval shall be
acconplished in a manner which will prevent injury to concrete. Forns
shal |l not be renpved before the expiration of the minimumtinme indicated
bel ow, except as otherw se directed or specifically authorized. The
mnimal tine required for concrete to reach a strength adequate for renoval
of formwmork without risking the safety of workers or the quality of the
concrete depends on a number of factors including, but not limted to,
anbi ent tenperature, concrete |ift heights, type and anbunt of concrete
adm xture, and type and anount of cenentitious material in the concrete.
It is the responsibility of the Contractor to consider all applicable
factors and | eave the forns in place until it is safe to renove them In
any case forns shall not be renoved unless the mninumtinme and m ni num
conpressive strength requirenents bel ow are net, except as otherw se
directed or specifically authorized. Wen conditions are such as to
justify the requirenent, forns will be required to remain in place for a
| onger period. Al renoval shall be acconplished in a manner which wll
prevent danage to the concrete and ensure the conplete safety of the
structure.

.2.2 For mwor k

Renoval of the forns shall be in a manner to insure conplete safety of the
structure. Supporting-forms shall not be renoved until structural nenbers
have acquired sufficient strength support safely their own weight and any
construction and/ or storage |oad to which they may be subjected. Forns
shal |l not be renpved before the expiration of the minimumtinme indicated
hereafter, except as otherw se directed or specifically authorized:

Non- Supporting Forns 24 hours
Supporting Forns 72 hours

The Contractor nmay elect to renbve the forms at a period |l ess than the tine
specified herein. The Contractor may renove the forms, both supported and
unsupported, after 16 hours provided the following conditions are net. The
Contractor will do a structural analysis of the nmenbers to insure that
strengths suitable for formrenoval have been reached. This analysis wll
be performed by a |icensed structural engineer and will include the results
of short term conpressive and flexural strength tests. Test results and
analysis will indicate that the concrete in the forns has conpressive and
flexural strength sufficiently higher than the mninmumrequired for form
renoval. Any early renoval of the formshall not relieve the Contractor
fromthe requirenent for supplying core-locs free of cracks. The core-locs
will be protected to insure they are not subjected to any | oads, either
during construction or storage, which nay danage them \Wen conditions on
the work are such as to justify the requirenent, forns will be required to
remain in place for |onger periods.
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3.3 | NSPECTI ON
Fornms and enbedded itens shall be inspected in sufficient tine prior to
each concrete placenment by the Contractor in order to certify to the
Contracting O ficer that they are ready to receive concrete. The results
of each inspection shall be reported in witing.

-- 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.

ACl | NTERNATI ONAL (ACl)

ACl 117/ 117R (1990; Errata) Standard Tol erances for
Concrete Construction and Materials

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

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

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1995) Building Code Requirenents for
Rei nforced Concrete and Commentary

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

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

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

ASTM C 31 (1991) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (1993) Concrete Aggregate

ASTM C 39 (1994) Conpressive Strength of Cylindrica

Concrete Speci nens

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

ASTM C 78 (1994) Flexural Strength of Concrete

SECTI ON 03300 Page 4
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(Using Sinple Beam Wth Third-Point

Loadi ng)
ASTM C 94 (1996) Ready- M xed Concrete
ASTM C 136 (1995a) Sieve Analysis of Fine and Coarse
Aggr egat es
ASTM C 143 (1990a) Slunp of Hydraulic Cenent Concrete
ASTM C 150 (1995) Portland Cenent
ASTM C 171 (1995) Sheet Materials for Curing Concrete
ASTM C 172 (1990) Sanpling Freshly M xed Concrete
ASTM C 192 (1990a) Making and Curing Concrete Test
Specinens in the Laboratory
ASTM C 494 (1992) Chenical Adnixtures for Concrete
ASTM C 881 (1990) Epoxy- Resi n-Base Bondi ng Systens

for Concrete

ASTM C 940 (1989) Expansi on and Bl eedi ng of Freshly
M xed Grouts for Prepl aced- Aggregate
Concrete in the Laboratory

ASTM C 1017 (1992) Chenical Adnixtures for Use in
Pr oduci ng Fl owi ng Concrete

ASTM C 1059 (1991) Latex Agents for Bonding Fresh to
Har dened Concrete

ASTM C 1064 (1986; R 1993) Tenperature of Freshly
M xed Portl and Cenent Concrete

ASTM C 1077 (1995b) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Criteria for Laboratory
Eval uati on

ASTM C 1116 (1991) Fi ber-Reinforced Concrete and
Shotcrete
ASTM D 75 (1987; R 1992) Sanpling Aggregates

CORPS OF ENG NEERS ( COE)

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

CCE CRD-C 400 (1963) Requirenments for Water for Use in
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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 (1995) 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 TMMVB- 01 (1992) Truck M xer Agitator and Front

Di scharge Concrete Carrier Standards of
the Truck M xer Manufacturers Bureau

NRMCA CPMB 100 (1990) Concrete Pl ant Standards
NRMCA QC 3 (1984) Quality Control Manual: Section 3,
Pl ant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities
1.3 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- 03 Product Data
Synt heti ¢ Rei nforcing Fiber
SD- 06 Test Reports
Testing and I nspection for Contractor Quality Control
Certified copies of laboratory test reports, including mll tests
and all other test data, for portland cenent, blended cenent,
pozzol an, silica fune, aggregate, adm xtures, and curing conpound
proposed for use on this project.
SD-07 Certificates
M xture Proportions
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
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each strength or class of concrete including underwater concrete,
at least 14 days prior to conmenci ng concrete placing operations.
Aggregate wei ghts shall be based on the saturated surface dry
condition. The statenent shall be acconpanied by test results
froman approved i ndependent comercial testing |aboratory,
showi ng that ni xture design studi es have been nade with materials
proposed for the project and that the proportions selected will
produce concrete of the qualities indicated. No substitutions
shall be nmade in the nmaterials used in the m xture design studies
wi thout additional tests to show that the quality of the concrete
is satisfactory.

Qualifications
Witten docunentation for Contractor Quality Control personnel
VWork Pl an

The Contractor shall provide a Work Plan detailing the procedures
proposed for the acconplishrment of the Underwater Toe Trench
Tremi e Concrete Operation. Wrk plan shall also include the
Contractor's proposed systemfor the flexible form ng system The
procedures shall provide for safe conduct of the work, use of
proper equi pnent and materials, and techniques for toe and trem e
concrete placenent at the work site exposed to ocean waves and
currents. The Contractor is responsible for providing barriers
required to protect the underwater concrete from washout or
segregation or danage by wave action and/or underwater currents.

2 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 | or |
Concrete Construction Inspector, Level |

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

.3 GENERAL REQUI REMENTS

.3.1 Tol er ances

Except as otherw se specified herein, tolerances for concrete batching,
m xture properties, and construction as well as definition of terns and
application practices shall be in accordance with ACI 117/117R

SECTI ON 03300 Page 7
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3.2 Strength Requirements and wc Ratio
3.2.1 Strength Requirenents

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

Conpressive Strength Structure or Portion of Structure
4,000 psi at 28 days Concrete Crest Cap
3,000 psi at 28 days Underwat er Toe Trench Trem e Concrete

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

a. Evaluation of Concrete Conpressive Strength. Conpressive strength
specinens (6 by 12 inch cylinders) shall be fabricated by the
Contractor and cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 39. The strength of the concrete will be
consi dered satisfactory so long 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 bel ow
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.

Addi tional analysis or testing, including taking cores and/or | oad
tests nmay 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.
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
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the structure, load tests may be directed by the Contracting

O ficer in accordance with the requirenents of AC 318/ 318R
Concrete work eval uated by structural analysis or by results of a
| oad test as being under strength 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.

1.3.2.2 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. 45 Concrete Crest Cap
0.5 Under wat er Toe Trench Treni e

Underwat er Toe Trench Trem e conrete shall have m ninum 7 sacks of cenment
per cubic yards of concrete. These w/ c's nmay cause hi gher strengths than
that required above for conpressive or flexural strength. The nmaxi rumw c
required will be the equivalent wc as determ ned by conversion fromthe
wei ght ratio of water to cenment plus pozzolan and silica fune, by the

wei ght equi val ency nethod as described in ACl 211.1. In the case where
silica fune is used, the weight of the silica fune shall be included in the
equations of ACI 211.1 for the termP which is used to denote the wei ght of
pozzol an.

1.3.3 Slunmp
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.

Sl unp

Structural El enent M ni mum Maxi mum
Cast-In-Place Concrete 2 in. 4 in.
unl ess noted ot herw se
Any structural concrete approved
for placenent by punping:

At punp 2.in. 6 in.

At discharge of line 1in. 4 in.
Under wat er Toe Trench Treni e 3.5 in. 4.5 in.

Contractor is permtted to use a plasticizing adm xture conforning to ASTM
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C 1017 or when a Type D or G high range water reducing adm xture conform ng
to ASTM C 494 is pernmitted to increase slunp of concrete. Contractor will
submt his proposed nethod to the Contracting Oficer for review and
acceptance before placing treme concrete (to include identification of any
proposed admi xtures).

.3.4 Concrete Tenperature
The tenperature of the concrete as delivered shall not exceed 90 degrees F
.3.5 Si ze of Coarse Aggregate

The | argest feasi ble Nom nal Maxi num Size 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 mnimum cover 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.

.3.6 Speci al Properties and Products

Concrete may contain adm xtures other than air entraining agents, such as
wat er reducers, superplasticizers, or set retarding agents to provide
special properties to the concrete, if specified or approved. Any of these
materials to be used on the project shall be used in the m x design studies.

.4 M XTURE PROPORTI ONS

Concrete shall be conposed of portland cenent, other cenentitious and
pozzol anic materials as specified, aggregates, water and adm xtures as
speci fi ed.

4.1 Proportioning Studies for Nornal Wight Concrete

Trial design batches, nixture proportioning studies, and testing

requi renents for various classes and types of concrete specified shall be
the responsibility of the Contractor. M xture proportions shall be based
on conpressive strength as determ ned by test specinens fabricated in
accordance with ASTM C 192 and tested in accordance with ASTM C 39.

Sanples of all materials used in mxture proportioning studies shall be
representative of those proposed for use in the project and shall be
acconpani ed by the manufacturer's or producer's test reports indicating
conpliance with these specifications. Trial mxtures having proportions,
consi stencies, and air content suitable for the work shall be nade based on
net hodol ogy described in ACl 211.1, using at |east three different

wat er-cenent ratios for each type of mixture, which will produce a range of
strength enconpassi ng those required for each class and type of concrete
required on the project. The maxi mumwater-cenent ratios required in the
par agr aph Maxi mum Al l owable w ¢ Ratio will be the equival ent water-cenent
rati o as determ ned by conversion fromthe weight ratio of water to cenent
pl us pozzol an, silica funme, and Ground Granul ated Bl ast Furnace slag (GGBF
slag) by the wei ght equival ency nethod as described in ACl 211.1.
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Laboratory trial mxtures shall be designed for maxi numpermtted slunp and
air content. Separate sets of trial mxture studies shall be nmade for each
conbi nati on of cenmentitious materials and each conbi nation of adm xtures
proposed for use. No conbination of either shall be used until proven by
such studies, except that, if approved in witing and otherw se permtted
by these specifications, an accelerator or a retarder may be used w t hout
separate trial mxture study. Separate trial mxture studies shall also be
made for concrete for any conveying or placing nethod proposed which
requires special properties and for concrete to be placed in unusually
difficult placing | ocations. The tenperature of concrete in each tria
batch shall be reported. For each water-cenment ratio, at |east three test
cylinders for each test age shall be nmade and cured in accordance with ASTM
C 192. 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 showing the rel ationship 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.

. 4.2 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
devi ation being attained on the job.

.4.2.1 Conput ati ons from Test Records

Where a concrete production facility has test records, a standard devi ation
shal |l 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 + 1.345 where units are in MPa

_,,

o

=
1

f'c + where units are in ps

f'c + 2.335 - 3.45 where units are in MPa

_,,

o

=
1

SECTI ON 03300 Page 11



KAUNVALAP

f'ecr = f'c + 2.335 - 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

.4.2.2 Conput ati ons Wt 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:

.5 STORAGE OF NMATERI ALS

Cenent and ot her cementitious 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 nmanner as to avoid contam nati on and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nonths shall not be used unless retested and proven to
neet the specified requirenents. Materials shall be capabl e of being
accurately identified after bundl es or contai ners are opened.

.6 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.
.6.1 Materi al s
The Governnent will sanple and test aggregates, cenentitious naterials,

other materials, and concrete to determ ne conpliance with the
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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.

1.6.2 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.

1.6.3 Har dened Concrete

Tests on hardened concrete will be perfornmed by the Governnent when such
tests are considered necessary.

1.6.4 | 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
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 II

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.
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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 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
and flexural strength tests are waived.

2.3.2 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.

2.3.3 Ant i - Washout Adm xture

Anti-washout admi xture shall be used in underwater toe trem c concrete.

Ant i -washout adm xture shall have no retarding effect on the concrete
setting tinme. ashout resistance per Arnmy Corps of Engi neers CRD C61, "Test
Met hod for Determ ning the Resistance of Freshly M xed Concrete to Washi ng
Qut in Water." Placed concrete shall be cohesive and honbgenous

t hroughout, resisting segregation. Dosage of anti-washout adm xture shal
be as deterni ned by adm xture manufacturer. Qher adm xtures used in the
underwat er toe concrete mx shall be conpatible with the anti-washout

adm xture. As a conpatible accelerator adm xture may be used to better
project the concrete fromwash out by wave action and under currents.

2.3.4 O her Chemical Admi xtures
Chemi cal adm xtures for use in producing flow ng concrete, including
underwat er application for trem e concrete, shall conply with ASTM C 1017,
Type | or IlI. These adm xtures 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.

2.4  CURI NG MATERI ALS

2.4.1 | mper vi ous- Sheet

| mpervi ous-sheet materials shall conformto ASTM C 171, type optional
except, that polyethyl ene sheet shall not be used.

2.4.2 Burlap and Cotton WMat

Burlap and cotton nat used for curing shall conformto AASHTO M 182.
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2.5 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 requirements of COE CRD C 400

2.6 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
1059.

2.7 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.

2.8 FLEXI BLE FORM NG SYSTEM

Fl exi bl e form ng system shall be capable of containing concrete during

pl acenent. Flexible formwork shall be used to formconcrete cap that abuts
agai nst the top-nost |ayer of core-loc units. Wen required, additiona
supports shall be installed to reinforce the fornm ng system

2.9 Fi ber - Rei nforced Concrete

In addition to the requirenents specified above, fiber reinforced concrete
shal | be provided in accordance with ASTM C 1116 Type II1, synthetic fiber
reinforced concrete, and as follows. Synthetic reinforcing fibers shall be
100 percent virgin polypropylene fibrillated fibers containing no
reprocessed olefin materials. Fibers shall have a specific gravity of 0.9,
a mnimmtensile strength of 70 ksi, graded per manufacturer, and
specifically manufactured to an optinmum gradati on for use as concrete
secondary reinforcenent. A mininumof 1.5 pounds of fibers per cubic yard
of concrete shall be used. Fibers shall be added at the batch plant.

Fi ber reinforced concrete shall be used in areas indicated on the draw ngs.

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 03110 FORMAORK FOR CONCRETE CORE- LOC
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. Equipnment 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, equipnent and
material shall be at the placing site to provi de w ndbreaks, shading,

foggi ng, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.
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1.1 Foundat i ons
1.1.1 Preparation of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standi ng or running water, nud, drunmy rock, coating, debris, and | oose,
sem det ached or unsound fragnents. Joints in rock shall be cleaned to a
sati sfactory depth, and may be filled with clean gravel as deternined by
the Contracting Officer, and to firmrock on the sides. |Imediately before
the concrete is placed, rock surfaces shall be cleaned thoroughly by the
use of air-water jets or sandbl asting as specified below for Previously
Pl aced Concrete. Rock surfaces shall be kept continuously noist for at

| east 24 hours inmediately prior to placing concrete thereon. All

hori zontal and approxi mately horizontal surfaces shall be covered,

i medi ately before the concrete is placed, with a | ayer of nortar
proportioned simlar to that in the concrete mxture. Concrete shall be
pl aced before the nortar stiffens.

.2 CONCRETE PRODUCTI ON

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-01. Ready-m x plant equipnent 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.

.2.1.1 Cener al

The batching plant shall be | ocated on site in the general area indicated
on the drawings or off site close to the project. The batching plant shal
conformto the requirenents of NRMCA CPMB 100 and as specified; however,
rating plates attached to batch plant equi pnment are not required.

.2.1.2 Bat chi ng Equi pnment

The batching controls shall be sem automatic or automatic, as defined in
NRMCA CPMB 100. A senmiautonmtic batching systemshall be provided with

i nterlocks such that the discharge device cannot be actuated until the
indicated nmaterial 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 cenmentitious
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
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material are used, they may be batched cunul atively, provided that the
portland cenent is batched first. Wter nmay be neasured by wei ght or
vol une. Water shall not be wei ghed or neasured cunul atively wth another

ingredient. Filling and discharging valves for the water netering or
bat chi ng system shall be so interlocked that the di scharge 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. Adnixtures shall be furnished as a liquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, nmechanical device for measuring and di spensi ng each adm xture
shal | be provided. Each adm xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each adm xture is
separately batched and individually discharged autonatically in a manner to
obtain uniformdistribution 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 conpartnment, and for sanpling and calibrating the dispensing of
cenentitious material, water, and adm xtures. Filling ports for
cenentitious nmaterials 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

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
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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
the 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 nmixers 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
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 m xing speed and the nunber of revolutions at agitating speed. 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 discharge end.

.3 TRANSPORTI NG CONCRETE TO PRQJECT SI TE
Concrete shall be transported to the placing site in truck m xers,

agitators, nonagitating transporting equi pment conform ng to NRMCA TMVB- 01
or by approved punpi ng equi pnent conveyors.
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3.4 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
will prevent segregation or |loss of ingredients using follow ng equi pnent.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.4.1 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 nmni mum 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 yards shall not be manually operated. The design of

t he bucket shall provide nmeans for positive regulation of the ambunt and
rate of deposit of concrete in each dunping position

3.4.2 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.

3.4.3 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
gates that will permt positive control of the discharge of the concrete.

3.4.4 Chut es

When concrete can be placed directly froma truck m xer, agitator, or
nonagi tating 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.

3.4.5 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
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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 less than 4 inches. Al unmi 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 pernmtted 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
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 |ayers
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

SECTI ON 03300 Page 20



KAUNVALAP

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
shall 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 tampers ("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
tabl e bel ow when neasured in accordance with ASTM C 1064. Cooling of the

m xi ng water or aggregates or placing concrete in the cooler part of the
day may be required to obtain an adequate placing tenperature. A 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 pnent shall be cooled if necessary to maintain proper
concrete-pl aci ng tenperature.
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Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hunidity, 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 Fl owabl e Concrete

If a plasticizing adm xture conformng to ASTM C 1017 is used or if a Type
F or G high range water reducing adm xture is permtted to increase the
slunp, the concrete shall nmeet all requirenments of paragraph GENERAL

REQUI REMENTS. Extrene care shall be used in conveying and placing the
concrete to avoid segregation. Consolidation and finishing shall neet al
requi renents of paragraphs Placing Concrete, Finishing Fornmed Surfaces, and
Fi ni shing Unforned Surfaces. No relaxation of requirenents to accommodate
flowabl e concrete will be permtted.

.5.6 Pl aci ng Concrete Underwat er

Concrete shall be deposited in water by a treme or concrete punp. The

net hods and equi prrent used shall be subnmitted to the Governnent for
infornmation only. Concrete buckets shall not be used for underwater

pl acenent of concrete except to deliver concrete to the treme. The treme
shall be watertight and sufficiently large to pernmt a free flow of
concrete. The concrete shall be deposited so that it enters the mass of
the previously placed concrete fromw thin, displacing water with a m ni num
di sturbance to the surface of the concrete. The discharge end of the punp
line or trem e shaft shall be kept continuously subnmerged in the concrete.
The underwater seal at start of placing shall not produce undue turbul ence
in the water. The trem e shaft shall be kept full of concrete to a point
wel | above the water surface. Placenent shall proceed without interruption
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until the concrete has been brought to the required height. The trenie
shal |l not be moved horizontally during a placing operation, and a
sufficient number of trem es shall be provided so that the nmaxi mum

hori zontal flow of concrete will be l[imted to 5 m

.6 FI NI SH NG FORVED SURFACES

Fi ni shing of formed surfaces shall be as specified herein. Except for
maj or defects, as defined hereinafter, surface defects shall be repaired as
specified herein within 24 hours after forms are renoved. Repairs of the
so-cal led "plaster-type" will not be permitted in any | ocation. Tol erances
of formed surfaces shall conformto the requirenents of ACl 117/ 117R

These tol erances apply to the finished concrete surface, not to the forns

t hensel ves; forns shall be set true to line and grade. Formtie holes
requiring repair and other defects whose depth is at |east as great as
their surface dianeter shall be repaired as specified in paragraph

Danp- Pack Mortar Repair. Defects whose surface dianmeter is greater than
their depth shall be repaired as specified in paragraph Repair of Mjor
Defects. Repairs shall be finished flush with adjacent surfaces and with
the sane surface texture. The cenent used for all repairs shall be a blend
of job cenent with white cement proportioned so that the final color after
curing and aging will be the sanme as the adjacent concrete. Concrete with
excessi ve honeyconb, or other defects which affect the strength of the
menber, will be rejected. Repairs shall be denobnstrated to be acceptable
and free fromcracks or |oose or drunmy areas at the conpletion of the
contract. Repairs not neeting these requirenments will be rejected and
shal | be repl aced.

.6.1 Class C and d ass D Finish

Fins, ravelings, and | oose material shall be renpbved, and, FORMAORK, hol es
left by renpval of formties shall be reaned and filled. Honeyconb and

ot her defects nore than 1/2 inch deep or nore than 2 inches in dianeter
shal |l be repaired. Defects nore than 2 inches in dianeter shall be cut
back to sound concrete, but in all cases at least 1 inch

.7 REPAI RS
. 7.1 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 damp-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 will

| eave the hands danp. Mrtar 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
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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.

. 7.2 Repair of Major Defects

Maj or defects will be considered to be those nore than 1/2 inch deep or
for Class D finish, 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.

.7.2.1 Surface Application of Mortar 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. 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 formwrk panels.
After concrete renoval, the surface shall be thoroughly cl eaned by high
pressure washing to renmove 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

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 equi pment 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.

SECTI ON 03300 Page 24



KAUNVALAP

3.7.2.2 Repair of Deep and Large Defects

Deep and |large 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 |large defects
shal |l 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 ont he concrete in the chinmey with

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renpoved 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.

3.8 FI NI SH NG UNFORMED SURFACES

The finish of all unofrnmed surfaces shall neet the requirenents of
par agraph Tol erances in PART 1, when tested as specified herein

3.8.1 Cener a

In hot weather all requirenents of paragaphs Hot Wather Requirenents and
Prevention of Plastic Shrinkage Cracking shall be nmet. Unforned surfaces
that are not to be covered by additional concrete or backfill shall have a
float finish, with additional finishing as specified below, and shall be
true to the elevation shown on the drawings. Surfaces to receive

addi ti onal concrete or backfill shall be brought to the el evati on shown on
t he draw ngs, properly consolidated, and | eft true and regular. Joints
shall be carefully nade with a jointing or edging tool. The finished

surfaces shall be protected fromstains or abrasions. Gate tenpers or
"jitterbugs" shall not be used for any surfaces. The dusting surfaces with
dry cement or other naterials or the addition of any water during finishing
shall not be permitted. |If bleedwater is present prior to finishing, the
excess water shall be carefully dragged off or renpbved by absorption with
porous materials such as burlap. During finishing operations, extrenme care
shal |l be taken to prevent over finishing or working water into the surface;
this can cause "crazing" (surface shrinkage cracks which appear after
hardeni ng) of the surface. Any surfaces with surfaces which exhibit
significant crazing shall be renmoved and replaced. During finishing
operations, surfaces shall be checked with a 10 foot strai ghtedge, applied
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in both directions at regular intervals while the concrete is stil
plastic, to detect high or |ow areas.

.8.2 Br ooned

The top surface of the concrete cap shall be given a brooned finish. After
floating, the surface shall be lightly steel troweled, and then carefully
scored by pulling a coarse fiber push-type broom across the surface.
Broom ng 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

vi gorously broomed with a coarse fiber broomto renove all |oose or

sem -detached particl es.

.9 CURI NG AND PROTECTI ON
.9.1 Cener al

Concrete shall be cured by an approved nethod for the period of tine given
bel ow.

Al 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. Materials and equi pnrent needed for adequate curing and
protection shall be available and at the site prior to placing concrete.

No fire or excessive heat, including welding, shall be pernmtted near or in
direct contact with the concrete at any tinme. Except for plastic coated
burl ap, inmpervious sheeting al one shall not be used for curing.

.9.2 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 forms are used in hot weather, non-supporting
vertical forns shall be broken | oose fromthe concret soon after the
concrete hardens an 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 continous 24 hours per day.

. 9.3 | mper vi ous Sheeti ng
The following concrete surfaces nay be cured using inpervious sheets:

Ri bs. However, except for plastic coated burlap, inpervious sheeting al one
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shal |l not be used for curing. |npervious-sheet curing shall only be used
on horizontal or nearly horizontal surfaces. Surfaces shall be thoroughly
wetted and be conpletely covered with the sheeting. Sheeting shall be at

| east 18 inches wi der than the concrete surface to be covered. Covering
shall be laid with |ight-colored side up. Covering 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 displacenent so that
it renmains in contact with the concrete during the specified |l ength of
curing. Coverings shall be fol ded down over exposed edges of slabs and
secured by approved neans. Sheets shall be immediately repaired or
replaced if tears or hol es appear during the curing period.

.9.4 Pondi ng or | mersion

Concrete shall continually inmerse throughout the curing period. Water
shall not be nmore than 20 degrees F |l ess than the tenperature of the
concrete.

.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.

.10.1 Grading and Corrective Action
.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 fitness nodul us determ nation in accordance
with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for each fine
aggregate if it is batched in nore than one size or classification. The

| ocation at which sanples are taken nay be sel ected by the Contractor as

t he nost advantageous for control. However, the Contractor is responsible
for delivering fine aggregate to the mxer within specification limts.
When the anmpunt passing on any sieve is outside the specification limts,
the fine aggregate shall be imediately resanpled and retested. |If there
is another failure on any sieve, the fact shall immediately reported to the
Contracting Oficer, concreting shall be stopped, and i medi ate steps taken
to correct the grading.

.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 npbst advantagei ous for production
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control. However, the Contractor shall be responsible for delivering the
aggregate to the mxer within specification lints. A test record of
sanpl es of aggregate taken at the sanme |ocations shall show the results of
the current test as well as the average results of the five nobst recent
tests including the current test. The Contractor nay adopt limts for
control coarser than the specification limts for sanples taken other than
as delivered to the nmixer to allow for degradation during handling. Wen
t he amobunt passing any sieve is outside the specification limts, the
coarse aggregate shall be i mediately resanpled and retested. |If the
second sanple fails on any sieve, that fact shall be reported to the
Contracting O ficer. 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 Oficer. Concreting shall be stopped
and i nmedi ate steps shall be taken to correct the grading.

.10.2 Qual ity of Aggregates

Thirty (30) days prior to the start of concrete placenent, the Contractor
shall performall tests for aggregate quality required by ASTMC 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.

.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 | al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recordi ng 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 at el y.

.10. 4 Bat ch- Pl ant Control

The neasurenent of concrete nmateirals including cenentitious naterials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anobunt 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 preparing 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, anount of water wei ghts per cubic yard for
each class of concete batched during each day's plant operation
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3.10.5 Concrete M xture

a. Slunp Testing. 1In addition to slunp tests which shall be nade
when test specinens are fabricated, at |least four slunp tests
shal | be nade on randomy sel ected batches in accordance with 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 | 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 deteriming need for any renedial action. Linits shall be set
on separate 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 SLUW 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
cause slunp | oss between the m xer and the placenent site as
required by the Contracting Oficer, and the slunp at the m xer
controll ed as directed.

b. Slunp Corrective Action. Whenever points on the contro
charts for slunp reach the upper warning linit, an adjustnent
shal |l inmedi 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. Whenever 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 by halted, and the Contractor shal
take appropriate steps to bring the slunp under control

Addi tional slunp tests shall be nade as directed.
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c. Tenperature. The tenperature of the concrete shall be
measur ed when conpressive strength specinmens are fabricated.
Measurenment shall be in accordance with ASTM C 1064. The
tenperature shall be reported along with the conpressive strength
dat a.

d. Strength Specinens. At |east one set of test specinens shal
be nmade, 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 O ficer 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

par agr aph STRENGTH REQUI RVENTS in Part 1 shall consist of four
specinens, two to be tested at 7 days and two at 28 days. A set
of test specinens for concrete within a 90-day strength per the
same paragraph shall consist of six specinens, tw tested at 7
days, two at 28 days, and two at 90 days. Test specinens shall be
nol ded and cured in accordance with ASTM C 31 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
iMmediately to the Contracting Oficer. Quality control charts
shal | be kept for individual strength "tests", ("test" as defined
i n paragraph STRENGTH REQUI REMENTS in Part 1) noving average of
last 3 "tests" for strength, and noving average for range for the
last 3 "tests" for each mixture. The charts shall be simlar to
those found in AClI 214. 3R

3.10.6 I nspection Before Placing

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 determ 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, tinme 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
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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 tachonmeter being held against the upper end
of the vibrator head while al nost subnmerged 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 CONSOLI DATI ON, 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 tw ce per day on both work and non-work days, an

i nspection shall be nade of all areas subject to nbist curing.
The surface noisture condition shall be noted and recorded.

b. Mist Curing Corrective Action. Wen a daily inspection
report lists an area of inadequate curing, inmmedi ate corrective
action shall be taken, and the required curing period for those
areas shall be extended by one (1) day.

c. Menbrane Curing Inspection. No curing conpound shall be
applied until the Contractor has verified that the conpound is
properly mxed and ready for spraying. At the end of each
operation, the Contractor shall estimate the quantity of conpound
used by neasurenent of the container and the area of concrete
surface covered, shall conpute the rate of coverage in square feet
per gallon, and shall not whether or not coverage is uniform

d. Menbrane Curing Corrective Action. When 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 nade 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 hol es shall pronptly be repaired
or the sheets replaced, the joints closed, and the required curing
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period for those areas shall be extended by one (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
determi ned 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 nixing shall be deternmined in accordance
with ASTM C 94. The truck nixers shall be selected randomy for
testing. Wien satisfactory performance is found in one truck

m xer, the performance of nixers of substantially the sane design
and condition of the blades may be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wen a nixer fails to
meet nmixer uniformty requirenments, either the nmixing tine shal
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. The
Contracting O ficer has the right to examine all contractor quality control
records.

-- End of Section --
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PART 1 GENERAL

1.

1 REFERENCES

KAUNVALAP

SECTI ON 03310

CONCRETE FOR CORE- LCC

The publications listed below forma part of this specification to the

extent referenced.
desi gnation only.

The publications are referred to in the text by basic

AMERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 117/117R

ACl 211.1

ACl 214

ACl 214.3R

ACl 305R

ACl 318/ 318R

ACl 318M 318RM

(1990; Errata) Standard Tol erances for
Concrete Construction and Materials

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

(1977; R 1989) Evaluation of Strength Test
Resul ts of Concrete

(1988) Evaluation of Strength Test Results
of Concrete

(1991) Hot Weat her Concreting

(1995) Building Code Requirenents for
Rei nforced Concrete and Commentary

(1992) Building Code Requirenents for
Rei nforced Concrete (Metric)

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

ASTM C 31

ASTM C 33

ASTM C 39

ASTM C 42

(1991) Making and Curing Concrete Test
Specinens in the Field

(1993) Concrete Aggregates

(1994) Conpressive Strength of Cylindrica
Concrete Speci nens

(2003) Test Met hod for Obtaining and
Testing Drilled Cores and Sawed Beans of
Concrete
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ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

78

94

143

150

171

172

186

192

289

309

494

597

618

803

805

881

1059

1064

1077
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(1994) Flexural Strength of Concrete
(Using Sinple Beamw th Third-Point

Loadi ng)

(1994) Ready-M xed Concrete

(1990a) Slunp of Hydraulic Cenent Concrete
(1995) Portland Cenent

(1992) Sheet Materials for Curing Concrete
(1990) Sanpling Freshly M xed Concrete

(1994) Standard Test for Heat of Hydration
of Hydraulic Cenent

(1990a) Making and Curing Concrete Test
Specinens in the Laboratory

(1994) Potential Alkali-Silica Reactivity
of Aggregates (Chenical Method)

(1994) Liquid Menbrane-Form ng Conpounds
for Curing Concrete

(1992) Chenical Adnixtures for Concrete

(2002) Test Method for Pulse Velocity
Thr ough Concrete

(2003) Specification for Coal Fly Ash and
Raw or Cal ci ned Natural Pozzolan for Use
as a Mneral Adm xture in Concrete

(2003) Test Method for Penetration
Resi stance of Hardened Concrete

(1994) Rebound Nunber of Hardened Concrete

(1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

(1999) Specification for Latex Agents for
Bondi ng Fresh to Hardened Concrete

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

(1995b) Standard Practice for Laboratories
Testing Concrete and Concrete Aggregates
for Use in Construction and Criteria for
Laborat ory Eval uation
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ASTM C 1107 (1991a) Packaged Dry, Hydraulic-Cenent
Grout (Non- Shri nk)

ASTM C 1116 (2003) Specification for Fiber-Reinforced
Concrete and Shotcrete

ASTM D 75 (1987; R 1992) Sanpling Aggregates

CORPS OF ENG NEERS ( COE)
CCE CRD-C 318 (1972) doth, Burlap, Jute (or Kenaf)

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 (2000) Specifications, Tol erances, and
O her Technical Requirenents for Weighing
and Measuring Devices

NATI ONAL READY- M XED CONCRETE ASSCCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1990) Concrete Pl ant Standards
.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 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
Shop Drawi ngs; G

The Contractor shall subnmit to the Contracting O ficer for
approval shop drawi ngs of the form proposed for use in the casting
of core-loc of the size and dinension indicated on the draw ngs.
Reasonabl e tol erance will be allowed in the specified dinensions
of the core-loc forns. Shop drawi ngs shall be subnmitted at |east
ten (10) days in advance of intended tinme of use to permt

checki ng and approval by the Contracting Oficer. No core-loc

el ements shall be cast until forns are approved. As a mni num
the shop draw ngs shall show di nensions of all form conponents,
proposed fabrication information (including weld information,

di mensi on and specifications of bolts or other fasteners), and
assenbly information. The shop drawi ngs shall include all
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rel evant draw ngs, diagrans, |ayouts, schenmatics, descriptive
literature, illustrations, and schedules. The shop draw ngs shal
be industry standard, capable of being used to construct the forns
by any conpetent form nmanufacturer

SD- 03 Product Data
Synt heti ¢ Rei nforcing Fiber
Concrete M xture Proportioning; G

Concrete m xture proportions shall be determ ned by the
Contractor, in accordance with the requirenents in paragraph
CONCRETE M XTURE PROPORTI ONI NG and subnmitted for review. The
concrete mxture quantities of all ingredients per cubic yard and
nom nal maxi mum coarse aggregate size that will be used in the
manuf acture of each quality of concrete shall be stated
Proportions shall indicate the mass of cenent and pozzol an when
used, and water; the nmass of aggregates in a saturated surface-dry
condition; and the quantities of adm xtures. The subm ssion shal
be acconpani ed by test reports froma |aboratory conplying with
ASTM C 1077 which show that proportions thus selected will produce
concrete of the qualities indicated. No substitution shall be
made in the source or type of materials used in the work without
additional tests to show that the quality of the new materials and
concrete are satisfactory.

Bat ch Pl ant

The Contractor shall subnmit batch plant data to the Contracting
O ficer for review for conformance with applicable specifications.

Concrete M xers

The Contractor shall submit concrete m xer data which includes the
make, type, and capacity of concrete nixers proposed for nxing
concrete.

Pl aci ng Equi pnent and Met hods

Al'l placing equi prent and nethods shall be subnmitted for review by

the Contracting Oficer

SD- 06 Test Reports

Aggregate Quality

Aggregate quality tests shall be submitted at |east 30 days prior
to start of concrete placenent, in accordance w th paragraph
AGGREGATES.

Tests and | nspections
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Test results and inspection reports shall be submtted daily and
weekly as required in paragraphs REPORTS.

SD-07 Certificates
Testing Technicians; G Concrete Construction Inspector; G
The Contractor shall subnmit statenents that the concrete testing
technicians and the concrete inspectors neet the requirenents of
par agr aph TESTS AND | NSPECTI ONS.
Curing and Protection; G
The curing nedi um and nethods to be used shall be submitted for
revi ew and approval for conformance with paragraph CURI NG AND
PROTECTI ON.
Hot - Weat her Pl acing; G
If concrete is to be placed under hot-weather conditions, the
proposed materials and nethods, neeting the requirenents of
par agr aph HOT- WEATHER PLACI NG and paragraph FI NI SHI NG shall be
submitted for review and approval .
Cenentitious Materials; G
Cenmentitious materials, including cenent and pozzolan, will be
accepted on the basis of the manufacturer's certification of
conpl i ance.

| npervi ous- Sheet Curing Materials

| npervi ous-sheet curing materials shall be certified for
conpliance with all specification requirenents.

O her Chem cal Adm xtures

O her chem cal adnmixtures shall be certified for conpliance with
all specification requirenents.

Menbr ane- For mi ng Curi ng Conpound

Menbrane-form ng curing conpound shall be certified for conpliance
with all specification requirenents.

Epoxy Resin Latex Bondi ng Conpound

Epoxy resin and | atex bondi ng conpound shall be certified for
conpliance with all specification requirenents.

Non- Shri nk Grout

Descriptive literature of the non-shrink grout proposed for use
shal | be furnished together with a certificate fromthe
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manuf acturer stating that it is suitable for the application or
exposure for which it is being considered.

3 GOVERNMENT TESTI NG AND SAMPLI NG

The Governnent nmy sanple and test aggregates and concrete to determn ne
conpliance with the specifications. 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. Concrete will be sanpled in
accordance with ASTM C 172.

. 3.1 Cenentitious Materials, Adm xtures, and Curing Conpound

At | east 30 days in advance of concrete placenent, the Contractor shal
notify the Contracting Oficer of the sources for cenentitious materials,
adm xtures, and curing conpound, along with sanpling |ocation, brand nane,
type, and quantity to be used in the manufacture and/or curing of the
concrete.

. 3.2 Chemi cal Adm xtures Storage

Chemi cal adm xtures that have been in storage at the project site for

| onger than 6 nonths or that have been subjected to freezing shall be
retested at the expense of the Contractor when directed by the Contracting
Oficer and shall be rejected if test results are not satisfactory.

Chemi cal adm xtures will be accepted based on conpliance with the

requi renents of paragraph CHEM CAL ADM XTURES.

.3.3 Concrete Strength

The strength of the concrete will be considered acceptabl e when the noving
average of every 5 sets of conpressive strength at 28-day age are above the
conpressive strength as determned by correlation with 28-day conpressive
strength tests specified in paragraphs: M xture Proportioning for 28-day
Fl exural Strength and Concrete Testing for CQC, and no individual set is
nore than 500 psi, below the determ ned conpressive strength. Conpressive
strength test specinens will be nade by the Contractor and cured in
accordance with ASTM C 31 and tested in accordance with ASTM C 39.

a. Investigation of Low Strength Test Results: Wen any strength
test of standard-cured test cylinders falls bel ow the specified
strength requirenent by nore than 3.5 MPa (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. Non-destructive
testing in accordance with ASTM C 597, ASTM C 803, or ASTM C 805
may be pernitted by the Contracting Officer to estimate the
relative strengths at various locations in the structure as an aid
in evaluating concrete strength in place or for selecting areas to
be cored. such tests shall not be used as a basis for acceptance
or rejection.

b. Testing of Cores: Wen the strength of concrete in place is
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considered potentially deficient, cores shall be obtained and
tested in accordance with ASTM C 42. At |east three (3)
representative cores shall be taken from each nenber or area of
concrete in place that is considered potentially deficient. The

| ocation of cores will be deternmined by the Contracting Officer to
| east inpair the perfornance of the structure. concrete in the
area represented by the core testing will be considered adequate

if the average strength of the cores is equal to at |east 85
percent of the specified strength requirenent and if no single
core is less than 75 percent of the specified strength requirenent.

c. Load Tests: |If the core tests are inconclusive or inpractica
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 318M 318RM ( AC
318/ 318R) Concrete work evaluated by structural analysis or by
results of a |load test shall be corrected in a manner satisfactory
to the Contracting O ficer. Al investigations, testing, |oad
tests, and correction of deficiencies will be perfornmed and
approved by the Contracting Oficer at the expense of the
Contractor, except that if all concrete is in conpliance with the
pl ans and specifications, the cost of investigations, testing, and
|l oad tests will be at the expense of the Governnent.

1.4 DESI GN REQUI REMENTS
1.4.1 Concrete Properties

Specified flexural strength, when specinens are tested in accordance with
ASTM C 78 shall be a m nimum of 700 psi at 28 days. The maxi mum al | owabl e
wat er/ cenent ratio shall be a 0.40 by weight. The total air content shal
not exceed 5% At no tine shall the tenperature of the concrete be greater
than 165 degrees F. The maxi numtenperature differential between the
interior and exterior concrete shall not exceed 36 degrees F

1.5 CONSTRUCT!I ON TOLERANCES
1.5.1 Cener a

The definitions of the terms used in the follow ng tables shall be as
defined in ACl 117/117R. Level and grade tol erance neasurenent shall be
nmade as soon as possible after finishing. Wen forms or shoring are used,
t he neasurenents shall be made prior to renoval. Tol erances are not

cunul ative. The nost restrictive tolerance controls. Tol erances shall not
extend the structure beyond | egal boundaries. Except as specified

ot herwi se, plus tol erance increases the anpbunt or dinmension to which it
applies, or raises a level alignment, and minus tol erance decreases the
amount or dinension to which it applied, or lowers a level alignnent. A
tol erance w thout sign neans plus or minus. Were only one signed
tolerance is specified, there is nolimt in the other direction

TOLERANCES FOR CORE- LOC STRUCTURAL ELEMENTS

Cross-Sectional D nmensions for Menbers, such as Col ums, Beans, and Sl abs.
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TOLERANCES FOR CORE- LOC STRUCTURAL ELEMENTS

More than 12 inches but not over 36 inches dinension ... +1/2 inch / -3/8 inch
Over 36 inches dinension ............ ... +1 inch / -3/4 inch
(2) o Structural Sections

(2.1) Vertical Alignnent:

Forned surfaces slope with respect to the specified plane.

Vertical alignnment of outside corners and joints exposed to

VI W L 1/4 inch in 10 feet

(2.2) Abrupt Variation ........... . . i, 1/8 inch

(2.3) Gradual Variation:

Surface finish tolerances as neasured by placing a

freestandi ng (unlevel ed), 5 foot straightedge

for plane surface curved tenplate for curved

surface anywhere on the surface and allowing it

to rest upon two high spots within 72 hour after

concrete placenent. The gap at any point between

the strai ghtedge or tenplate and the surface

shal | not exceed. . ........ .. 1/4 inch

1.5.2 Appear ance

Per manent |y exposed surfaces shall be cleaned, if stained or otherw se
di scol ored, by a nethod that does not harmthe concrete and that is
approved by the Contracting Oficer

1.5.3 I dentification

Al'l core-loc units nust be readily identifiable by neans of a uni que
nunberi ng system

At the tinme of casting, the unique nunber shall be inscribed in the top of
one of the flukes of the unit.

Upon stripping of the form the unit identification nunber with fabrication
data shall be painted on each unit in English lettering, block type,

m ni mum 4 i nches high and shall be black enanel finished with protective
coating. The paint shall be safe, permanent, and durabl e when exposed to
the elenments; i.e., W light, salt water, and other injurious elenments.

Sanpl es, along with nanufacturer's literature shall be provided to the

Contracting O ficer, for approval, at least ten (10) days prior to the
start of the works.
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PART 2 PRODUCTS

2.

2.

1 MATERI ALS
1.1 Cenentitious Materials

Cenentitious materials shall be Portland cenent, or Portland cenent in
conbi nation with pozzolan and shall conformto appropriate specifications
listed below. Use of cenentitious materials in the elenents shall be
restricted to one col or, one source, and one type.

.1.1.1 Port| and Cenent

ASTM C 150, Type II, low alkali.

.1.1.2 Pozzol an

Pozzol an shall be a fly ash conforning to requirenents of ASTM C 618, d ass
F, with the loss on ignition to 6 percent.

1.2 Aggr egat es

Aggregates shall conformto the requirenents of ASTM C 33. Aggregates to
be used for production of concrete shall be considered i nnocuous when
tested in accordance with ASTM C 289. Test results, used to validate this
property for aggregate sources used, shall be no nore than 60 days ol d at
the tinme of the manufacture of concrete el ements.

.1.3 Chem cal Admi xtures

Chemi cal adm xtures to be used, when required or permitted, shall conform
to the appropriate specification listed

.1.3.1 Accel erating Adm xture

Accel erators shall neet the requirenents of ASTM C 494, Type C or E, except
that cal ciumchloride or adni xtures containing cal ciumchloride shall not
be used.

2.1.3.2 Wat er - Reduci ng or Retarding Adm xture

a. Water-Reducing or Retarding Adm xtures: ASTM C 494, Type A,
B, or D, except that the 6-nonth and 1-year conpressive strength
tests are waived.

b. Hi gh- Range Water Reduci ng Adm xture: ASTM C 494, Type F or G
except that the 6-nonth and 1-year strength requirenents shall be
wai ved. The adm xture nmay be used only when approved by the
Contracting O ficer, such approval being contingent upon
particular mixture control as described in the Contractor's
Quality Control Plan.
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. 1.4 Curing Materials

.1.4.1 | nper vi ous- Sheet Curing Materials

| mpervi ous-sheet curing naterials shall conformto ASTM C 171, type
optional, except polyethylene filmshall not be used. The color of

i mpervi ous-sheet curing materials will be white opaque.

.1.4.2 Menbr ane- For m ng Curi ng Conpound

The menbrane-form ng curing conpound shall conformto ASTM C 309, Type 2.
.1.4.3 Burl ap

Burl ap used for curing shall conformto COE CRD C 318.

.1.5 VWt er

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 requirenents of COE CRD C 400, and
approved by the Contracting Oficer

.1.6 Non- Shri nk G out

Non- Shrink grout shall conformto ASTM C 1107 and shall be a conmercia
formul ation suitable for the application proposed.

1.7 Lat ex Bondi ng Conpound

Lat ex bondi ng conmpound agents for bonding fresh to hardened concrete shal
conformto ASTM C 1059

.1.8 Epoxy Resin

Epoxy resins for use in repairs shall conformto ASTM C 881, Type II1,
Gade | or I1.

.1.9 Fi ber Reinforced Concrete

In addition to the requirenents specified above, fiber reinforced concrete
shal |l be provided in accordance with ASTM C 1116 Type II1, synthetic fiber
reinforced concrete, and as follows. Synthetic reinforcing fibers shall be
100 percent virgin polypropylene fibrillated fibers containing no
reprocessed olefin nmaterials. Fibers shall have a specific gravity of 0.9,
a mnimmtensile strength of 70 ksi, graded per manufacturer, and
specifically manufactured to an optinmum gradati on for use as concrete
secondary reinforcenent. A mininumof 1.5 pounds of fibers per cubic yard
of concrete shall be used. Fibers shall be added at the batch plant.
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2.2 CONCRETE M XTURE PROPCRTI ONI NG
2.2.1 Quality of Mxture

M xture proportions shall be selected so that the strength and WC
requirenents listed in paragraph DESI GN REQUI REMENTS are net. Concrete
shal | be conposed of cenentitious material, water, fine and coarse
aggregates, and adm xtures. The cenentitious material shall be Portland
cenent or portland cenent in conbination with pozzol an

2.2.2 Nom nal Maxi mum Si ze Coar se Aggregate

Nom nal maxi mum si ze coarse aggregate shall be 1 inch.
2.2.3 Air Content

Air entrainnent shall not exceed 5%
2.2.4  Slunp

The slunp shall be determined in accordance with ASTM C 143 and shall be
within the range of 1 inch to 4 inches.

2.2.5 Concrete Proportioning Studies

Trial design batches, nixture proportioning studies, and testing

requi renents shall be the responsibility of the Contractor. M xture
proportioning studies shall be perfornmed by a commercial |aboratory,

i nspected by the Governnent, and approved in witing. The |aboratory
performng the m xture proportioning shall conformwi th ASTM C 1077.
Strength requirements during mxture proportioning studies shall be based
on flexural strength as determ ned by test specinmens fabricated in
accordance with ASTM C 192 and tested in accordance with ASTM C 78.

Sanples of all materials used in mxture proportioning studies shall be
representative of those proposed for use on the project and shall be
acconpani ed by the manufacturer's or producer's test reports indicating
conpliance with these specifications. Trial mxtures having proportion is,
slunps, and air content suitable for the work shall be based on net hodol ogy
described in ACI 211.1, nodified as necessary to accombdate flexura
strength. Determne the heat of hydration in accordance with ASTM C 186
for each trial batch.

2.2.5.1 Wat er - Cenent Ratio

At least three (3) different water-cenent ratios, which will produce a
range of strength enconpassing that required on the project, shall be used.
The maxi mum al | owabl e water-cenent ratio required in paragraph 1.4.1
Concrete Properties will be the equivalent water-cenent ratio as determ ned
by conversion fromthe nass ratio of water to cement plus pozzol an by the
wei ght equi val ent nethod as described in ACl 211.1. |If pozzolan is used in
the concrete mxture, the mninum pozzol an content shall be 15 percent by
mass of the total cenentitious material, and the maxi mum shall be 35
percent.
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Laboratory trial mxtures shall be proportioned for naxi mumpermtted sl unp
and air content.

.2.5.2 Trial M xtures Studies

Separate sets of trial mxture studies shall be made for each conbination
of cementitious materials and each conbi nati on of adm xtures proposed for
use. No conbination 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 placing nethod proposed which requires special properties.
The tenperature of concrete in each trial batch shall be reported. Each
m xture shall be designed to pronpte easy and suitable concrete placenent,
consolidation and finishing, and to prevent segregati on and excessive

bl eedi ng. Concrete proportioning studies shall be perforned using the
foll owi ng procedures:

.2.5.3 M xture Proportioning for 28-Day Flexural Strength
The following step by step procedure shall be foll owed:

a. Fabricate all beans and cylinders for each mixture fromthe
sane batch or blend of batches. fabricate and cure all beans and
cylinders in accordance with ASTM C 192, using 6 inch x 6 inch
beans and 6 inch x 12 inch cylinders.

b. Test beans in accordance with ASTM C 78, cylinders in
accordance with ASTM C 39.

c. Fabricate and cure test beans fromeach mixture for 7-, 14-
and 28-day flexural tests; six (6) beans to be tested per age.

d. Fabricate and cure test cylinders fromeach m xture for 7-
14-, and 28-day conpressive strength tests; six (6) cylinders to
be tested per age.

e. Using the average strength for each wc at each age, plot al
results fromeach of the three (3) m xtures on separate graphs for
w c versus:

7-day flexural strength,
14-day fl exural strength,
28-day flexural strength,
7-day conpressive strength,
14-day conpressive strength,
28-day conpressive strength.

f. Fromthese graphs select a wc that will produce a m xture
giving a 28-day flexural strength equal to the required strength
determ ned in accordance with paragraph "CONCRETE PROPERI TES"

g. Using the above selected wc, select fromthe graphs the
expected 7-, 14-, and 28-day flexural strengths and the expected
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7-, 14-, and 28-day conpressive strengths for the m xture.

h. Fromthe above expected strengths for the selected mxture the
followi ng Correl ati on Rati os:

(1) Ratio of the 28-day conpressive strength of the selected
m xture to the 28-day flexural strength of the mxture (for
accept ance).

(2) Ratio of the 7-day conpressive strength of the sel ected
m xture to the 28-day flexural strength of the mixture (for CQC
control).

i. |If there is a change in materials, additional mxture design
studi es shall be nade using the new materials and new Correl ation
Rati os shall be determ ned.

j. No concrete shall be placed until the Contracting Oficer has
approved the Contractor's mixture proportions.

2.6 Aver age Flexural Strength Required for M xtures

In order to ensure neeting, during production, the strength requirenents
specified in paragraph "CONCRETE PROPRETI ES', the m xture proportions

sel ected during m xture proportioning studies and used during construction
shal | produce a required average flexural strength exceeding the specified
strength, R, by the ampunt indicated below. This required average flexura
strength, Ra, will not be a required acceptance criteria during concrete
production, but will be used for CQC operations as specified in paragraph
TESTS AND | NSPECTI ON. During production, the required Ra shall be adjusted
(i ncreased or decreased), as appropriate and as approved, based on the
standard devi ati on of equival ent 28-day strengths being attained during

pl acenent .

.2.6.1 From Previ ous Test Records

Where a concrete production facility has previous test records, a standard
devi ation shall be established in accordance with the applicable provisions
of ACl 214.3R Test records fromwhich a standard deviation is cal cul ated
shal |l represent materials, quality control procedures, and conditions
simlar to those expected, shall represent concrete produced to neet a
specified flexural strength or strengths within 70 psi of the 28-day
flexural strength specified for the proposed work, and shall consist of at
| east 30 consecutive tests. A strength test shall be the average of the
strengths of two (2) specinmens nade fromthe same sanple of concrete and
tested at 28-days. Required average flexural strength, Ra, used as the
basis for selection of concrete proportions shall be the value fromthe
equation that follows, using the standard devi ation as determ ned above:

Ra = R + 1.34S

Wher e: St andard Devi ati on
Specified Flexural Strength

Required Average Fl exural Strength

S
R
Ra
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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

Nunber of Tests for Standard Deviation
15 1.16
20 1.08
25 1.03
30 or nore 1.00

2.2.6.2 Wt 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, Ra, shall be determ ned by adding 15 percent to the
specified flexural strength, R

PART 3 EXECUTI ON
3.1 EQUI PVENT
3.1.1 Bat ch Pl ant

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. The batching controls shall be sem automatic, or automatic. The
sem aut omati ¢ batching systemshall be provided with interlocks such that

t he di scharge device cannot be actuated until the indicated material is
within the applicable tolerance. The batching systemshall be equi pped
with an accurate recorder or recorders that neet the requirenents of NRMCA
CPMB 100.

3.1.1.1 Scal es

The equi pnent for batching by nass shall conformto the applicable

requi renents of NI ST HB 44, except that the accuracy shall be plus or mnus
0.2 percent of scale capacity. The Contractor shall provide standard test
wei ghts and any other auxiliary equi pnent required for checking the
operating performance of each scale or other neasuring devices. Tests
shall be nade in the presence of a Government inspector

3.1.1.2 Bat chi ng Tol erances

a. Weighing Tol erances:

Requi red Materi al Percent of Mass
Cenentitious Materials Oto plus 2
Aggr egat e plus or mnus 2
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Wat er plus or mnus 1
Chemi cal Adm xture Oto plus 6

b. Volumetric Tol erances: For volunetric batching equi pnent, the
followi ng tol erances shall apply to the required vol une of
mat eri al bei ng bat ched:

Requi red Materi al Percent of Mass
Wat er Plus or minus 1 percent
Chemi cal Adm xtures 0 to plus 6 percent

3.1.1.3 Mbi 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 nmasses of the
mat eri al s bei ng bat ched.
3.1.2 Concrete M xi ng
Concrete will be m xed in accordance with the requirements of ASTM C 94.
3.1.3 Vi brators
Vi brators of the proper size, frequency, and anplitude shall be used for

the type of work being performed in conformance with the foll ow ng
requi renents:

Application Head Di aneter (inches) Frequency VPM Anpl i t ude
(i nches)
General Constr. 2to 3.5 8,000 to 12,000 0.025 to 0.05

The frequency and anplitude shall be determ ned in accordance with COE
CRD- C 521.

3.2 PREPARATI ON FOR PLACI NG

Bef ore pl acenent of concrete, care shall be taken to insure that forns are

properly aligned and in a condition to receive concrete. They will be
cleaned to the satisfaction of the Contracting Oficer's Representative.
Any needed repairs will be conpleted and approved prior to delivery of
concrete to the forms. All stabilizers, braces, clanps, and other
necessary fixtures will be in place and properly fastened prior to the
delivery of concrete. The Contractor will have sufficient nanpower,
vibrators, and materials for curing the concrete on site ready for use
prior to delivery of concrete to the forns. Placenent will be term nated

at the direction of the COR at anytine in which the COR determ nes that
unsatisfactory el enents may be nmanufact ured.
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3.3 PLACI NG
3.3.1 Preproduction Trial Core-Loc Units

Prior to full scale production of core-locs units, the Contractor shal

cast three (3) preproduction units. The trial units shall be full scale.
The trial units shall be cast in accordance with these specifications and

t he approved submittals, Section 03300 SUBM TTALS The trial units shall be
cast in the presence of the CLS and the COR. The trial core-loc units
shall be tested in accordance with Section 03300. |In addition, the
Contractor shall install four (4) thernobcouples in each trial unit. A

t her nocoupl e shall be located at the intersection of the axis of each H
menber and the cross nmenber. A thernocouple shall also be |ocated at the
center of each H nenmber, 3 inches fromthe top of the nenber. The

t her nocoupl es shall be attached to a data |ogger. Tenperature readings
shal | be recorded fromeach thernocouple daily for 28 days. The Contractor
shal |l subnit a report containing the daily tenperature readings for the
first seven (7) days. The report shall be submitted within ten (10) days
of casting the unit. Production unit casting shall not comence until the
28-day data has been submitted and approved by the Contracting O ficer

3.3.2 Cener a

Core-loc elenents shall be cast with the vertical H nmenbers upright. See
the Core-loc casting details in the project plans.

3.3.3 Pl aci ng Procedures

Surfaces may be danpened i nmedi ately before placenent if necessary.
Concrete placenent will not be permitted when, in the opinion of the
Contracting O ficer, weather conditions prevent proper placenent and
consolidation. Concrete shall be deposited as close as possible to its
final position in the forns and, in so depositing, there shall be no
vertical drop greater than 5 feet except where suitable equipnent is
provided to prevent segregation and where specifically authorized.
Depositing of the concrete shall be so regulated that it nay be effectively
consolidated in horizontal layers 2.0 feet or less in thickness with a

m ni mum of | ateral novenent. The anmount deposited in each |ocation shal

be that which can be readily and thoroughly consolidated. Sufficient

pl aci ng capacity shall be provided so that concrete placenent can be kept
plastic and free of cold joints while concrete is being placed. Concrete
shal |l be placed by nethods that will prevent segregation or |oss of
ingredients. Any concrete transferred from one conveying device to another
shal | be passed through a hopper that is conical in shape. The concrete
shal | not be dropped vertically nore than 5 feet except where a properly
desi gned and si zed el ephant trunk with rigid drop chute bottomsection is
provided to present segregation and where specifically authorized. 1In no
case will concrete be discharged to free-fall through reinforcing bars.

3.3.4 Tinme Interval Between M xing and Pl aci ng
Concrete shall be placed within 30 mnutes after discharge into

non-agi tating equi pnent. Wen concrete is truck-m xed or when a truck
m xer or agitator is used for transporting concrete m xed by a concrete

SECTI ON 03310 Page 18



KAUNVALAP

pl ant m xer, the concrete, shall be delivered to the site of the work, and
di scharge shall be conpleted within 1-1/2 hours after introduction of the

cenent to the aggregates. When the Iength of haul nakes it inmpossible to

deliver truck-m xed concrete within these tinme limts, batching of cenent

and a portion of the mxing water shall be delaying until the truck m xer

is at or near the construction site.

.3.5 Hot - Weat her Pl aci ng

Concrete shall be properly placed and finished with procedures previously
submitted in accordance wi th paragraph SUBM TTALS. The concrete-pl acing
tenperature shall not exceed 85 degrees F when nmeasured in accordance with
ASTM C 1064. Cooling of the m xing water and aggregates, or both, nay be
required to obtain an adequate placing tenperature. A retarder neeting the
requi renents of paragraph WATER- REDUCI NG OR RETARDI NG ADM XTURES nay be
used to facilitate placing and finishing. Steel forns and reinforcenent
shal |l be cooled prior to concrete replacenent when steel tenperatures are
greater than 120 degrees F. Conveying and pl aci ng equi pnent shall be
cooled if necessary to mmintain proper concrete-placing tenperature.

.3.6 Consol i dati on

| mredi ately after placenment, each |ayer of concrete, shall be consolidated
by internal vibrating equipnent. Vibrators shall not be used to transport
concrete within the forns. Hand spading nay be required, if necessary,
with internal vibrating along formed surfaces permanently exposed to view.
Form or surface vibrators shall not be used unless specifically approved.
The vibrator shall be inserted vertically at uniform spacing over the
entire area of placenent. The distance between insertions shall be
approximately 1-1/2 tines the radius of action of the vibrator. The

vi brator shall penetrate rapidly to the bottomof the layer and at |least 6
inches into the precedi ng unhardened | ayer if such exists. It shall be
hel d stationary until the concrete is consolidated and then w t hdrawn

sl ow y.

.4 FI NI SHI NG

The ambi ent tenperature of spaces adjacent to surfaces being finished shal
be not |ess than 40 degrees F. | n hot weather when the rate of evaporation
of surface moisture, as determned by use of Figure 2.1.5 of ACl 305R, may
reasonably by expected to exceed 0.2 pounds per square foot per hour
Provi si ons for w ndbreaks, shading, fog spraying, or wet covering with a
light-colored material shall be nade in advance of placenent, and such
protective neasures shall be taken as quickly as finishing operations will
allow all unforned surfaces shall have a trowel finish. Finishing shal
be as specified below. Joints shall be carefully nade with a jointing or
edging tool. The finished surfaces shall be protected fromstains or
abrasions. Gate tanpers or jitterbugs shall not be used.

4.1 Unf or med Surfaces
A trowel finish shall be applied to all unforned surfaces. Concrete

surfaces shall be finished with a float finish, and after surface noisture
has di sappeared, the surface shall be troweled to a snooth, even, dense
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finish free from bl em shes including trowel marks.
4.2 Formed Surfaces

Unl ess another finish is specified, surfaces shall be left with the texture
i mparted by the forns except that defective surfaces shall be repaired as
descri bed i n paragraph FORMED SURFACE REPAIR  Uniform col or of the
concrete shall be mmintained by use of only one m xture without changes in
materials or proportions for any structural elenent. The form panels used
to produce the finish shall be orderly in arrangenent, with joints between
panel s planned in approved relation to openings, building corners, and
other architectural features. Forns shall not be reused if there is any
evi dence of surface wear or defects that would inpair the quality of the
surf ace.

. 4.3 Forned Surface Repair

After renoval of forms, all ridges, lips, and bul ges on surfaces
permanent |y exposed shall be renpbved. All repairs shall be conpleted
within 48 hours after formrenoval. Surfaces shall have surface defects

repaired as follows: defective areas, voids, and honeyconbs snaller than
16 square inches in area and |l ess than 1/2 inch deep and bug hol es
exceeding 1/2 inch in dianeter shall be chipped and filled w th dry-packed
nortar. Core-loc units having defective areas |arger than described shal
be rejected.

The Contractor shall keep a record of all repair operations. Al repaired
units nust be inspected and approved by the COR, who reserves the right to
reject units repaired by this method if he deens them unsati sfactory.

4.4 Mat erial and Procedure for Repairs

The cenent used in the dry-packed nortar or replacenent concrete shall be a
bl end of the cenent used for production of project concrete and white

Portl and cenent properly proportioned so that the final color of the nortar
or concrete will match adjacent concrete. Trial batches shall be used to
determ ne the proportions required to natch colors. Dry-packed nortar
shal | consist of one part cenent to two and one-half parts fine aggregate.
The fine aggregate shall be that used for production of project concrete.
The nortar shall be reni xed over a period of at |east 30 minutes wthout
addition of water until it obtains the stiffest consistency that wll
permt placing. Mortar shall be thoroughly conpacted into the prepared
void by tanping, rodding, ramm ng, etc. and struck off to natch adjacent
concrete. Metal tools shall not be used to finish pernanently exposed
surfaces. The repaired areas shall be cured for seven (7) days. The
tenperature of the in situ concrete, adjacent air, and replacenent nortar
shal | be above 40 degrees F during placenent, finishing, and curing. other
nmet hods and materials for repair maybe used only when approved in witing
by the Contracting Oficer. Repairs of the so called "plaster-type" wll
not be permtted.
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5 CURI NG AND PROTECTI ON
5.1 Dur ati on

The I ength of the curing period shall be determ ned by the type of
cenentitious material, as specified below Concrete shall be cured by an
approved net hod.

Portl and cenent bl ended with 25 percent or |ess fly-ash 14 days
Portl and cenent bl ended with nore than 25 percent fly-ash 25 days

I mredi ately after placenent, concrete shall be protected from prenmature
drying, extrenes in tenperatures, rapid tenperature change, and nechani ca
damage. Al nmmterials and equi prent needed for adequate curing and
protection shall be avail able and at the placenent site prior to the start
of concrete placenent. Concrete shall be protected fromthe danmagi ng
effects of rain for 12 hours and fromflowi ng water for 14 days. No fire
or excessive heat including welding shall be permtted near or in direct
contact with concrete at any tine.

.5.2 Moi st Curing

Moi st cured concrete shall be maintained continuously, not periodically,
wet for the entire curing period. |If water or curing materials stain or
di scol or concrete surfaces that are to be permanently exposed, they shal
be cl eaned as required in paragraph APPEARANCE. Where wooden form
sheathing is left in place during curing, the forns shall be kept wet at
all times. Where steel forns are left in place during curing, the forns
shal |l be carefully broken | oose fromthe hardened concrete and curing water
continuously applied into the void so as to continuously saturate the
entire concrete surface. Horizontal surfaces nay be noist cured by
pondi ng, by covering with a m ni mumuni formthi ckness of 2 inches of
continuously saturated sand, or by covering with saturated non-staining
burlap or cotton mats. Horizontal construction joints nay be allowed to
dry for 12 hours inmrediately prior to the placing of the following lift.

.5.3 Menbr ane- For mi ng Curing Conpound

Concrete may be cured with an approved nenbrane-fornm ng curing conpound in
lieu of moist curing. The curing conpound shall be applied to forned
surfaces i mediately after the forns are renoved and prior to any patching
or other surface treatnent except the cleaning of |oose sand, nortar, and
debris fromthe surface. The surfaces shall be thoroughly noistened with
wat er, and the curing conpound applied as soon as free water has

di sappeared and bl eedi ng has stopped. The curing conpound shall be applied
in a two-coat continuous operation by approved notorized power-spraying
equi pnment operating at a mnimum pressure of 75 psi, at a uni form coverage
of not nore than 400 square feet per gallon for each and the second coat
shal | be applied perpendicular to the first coat. Concrete surfaces that
have been subjected to rainfall within 3 hours curing conpound has been
applied shall be resprayed by the nethod and coverage specified. All
concrete surfaces on which the curing compound has been applied shall be
adequately protected for the duration of the entire curing period from
pedestrian and vehicular traffic and fromany other cause that wll disrupt
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the continuity of the curing nenbrane.

. 6 TESTS AND | NSPECTI ONS

Tests and i nspections shall conformto the foll owi ng requiremnents.
.6.1 Gener al

The Contractor shall performthe inspections and tests described bel ow, and
based upon the results of these inspections and tests, he shall take the
action required and submt reports as required. Wen, in the opinion of
the Contracting Officer, the concreting operation is out of requirenents of
ASTM C 1077. The individuals who sanple and test concrete or the
constituents of concrete as required in this specification shall have
denonstrated a know edge and ability to performthe necessary test
procedures equivalent to the ACI m ni num gui delines for certification of
Concrete Field Testing Techniques, Grade |I. The individuals who perform

t he inspection of concrete construction shall have denpnstrated a know edge
and ability equivalent to the ACI mninum guidelines for certification of
Concrete Construction Inspector, Level Il. The Governnent will inspect the
| aboratory, equiprment, and test procedures prior to start of concreting
operations and at | east once per year thereafter for confornmance with ASTM
C 1077.

.6.2 Testing and | nspection Requirenents
.6.2.1 Aggr egat es

Aggregates for concrete production will tested by the Contractor to insure
conformance to the requirenments of ASTM C 33. Aggregates shall be

non-al kali silica reactive. Gadation tests, as a minimumw || be
perfornmed on the first day of concrete production and at |east once every
ot her day whil e production continues. At any point in the placenent when
the Contracting Officer's Representative determ nes that the concrete's
properties may be affected by the aggregate gradati ons additional tests
will be prefornmed, wthout cost to the Governnment, as directed

.6.2.2 Scal es

The accuracy of the scales have been certified by the state or other public
agency responsi ble for weights and neasures within a period of one year
prior to the start of concrete.

.6.2.3 Bat ch- Pl ant Control

The neasurenent of all constituent nmaterials including cementitious
materials, each size of aggregate, water, and adm xtures shall be
continuously controlled. The aggregate wei ghts and amount of added water
shal | be adjusted as necessary to conpensate for free noisture in the
aggregates. A report shall be prepared indicating type and source of
cenent used, type and source of pozzol an used, anpbunt and source of

adm xtures used, aggregate source, the required aggregate and water weights
per cubic yard, ampbunt of water as free noisture in each size of aggregate
and the batch aggregate and water weights per cubic yard for each class of
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concrete batched during plant operation
3.6.2.4 Concrete M xture

a. Slunp Testing: 1In addition to slunp tests which shall be nade
when test specinens are fabricated, at |east one slunp test shal
be nmade on randonmly sel ected batches in accordance with ASTM C 143
for each separate concrete nixture produced during each period of
concrete production each day. Also, additional tests shall be
made when excessive variation in workability is reported by the

pl acing foreman or Governnent's quality assurance representative
Test results shall be plotted on control charts which shall at al
tinmes be readily available to the Governnent. Copies of the
current control charts shall be kept in the field by the
Contractor's quality control representatives and results plotted
as tests are nade.

b. Tenperature: The tenperature of the concrete shall be
measur ed when conpressive strength specinens, as described in
Section 03300, paragraph 3.6.2.4 are fabricated. Measurenent
shal |l be in accordance with ASTM C 1064. The tenperature shall be
reported along with the conpressive strength data. The Contractor
shall also record the air, aggregate, fresh concrete and m xi ng
wat er tenperature. Any significant difference, in the opinion of
the COR, between these recorded tenperatures and the tenperatures
recorded during the casting of the Trial Units, shall be cause to
measure the interior and exterior concrete tenperature of the
core-loc units using thernocoupl es as described in Section 03310,
paragraph 3.3.1

c. Conpressive-Strength Specinens: At |east one set of test
speci nens shall be made each day on each different concrete

m xture placed during the day. Additionally, the strength tests
shal |l represent no nore than 100 cubi c yards of concrete.

Addi tional sets of test cylinders shall be nade, as directed by
the Contracting Oficer, when the m xture proportions are changed
or when | ow strengths have been detected. A random sanpling plan
shal | be devel oped by the Contractor and approved by the
Contracting O ficer prior to the start of construction. The plan
shal | assure that sanpling is done in a conpletely random and
unbi ased manner. A set of test specinens for concrete with a
28-day specified per paragraph DESI GN REQUI REMENTS shal | consi st
of five (5) cylinders, two (2) to be tested at 7 days and two
(2)at 28 days and one (1) held in reserve. Test specinens shal
be nol ded and cured in accordance with ASTM C 31 and tested in
accordance with ASTM C 39. All conpressive-strength test results
shal|l be reported imediately to the Contracting Oficer. Quality
control charts shall be kept for individual strength tests, noving
average for strength, and noving average for range for each

m xture used. The charts shall be sinmilar to those found in AC
214,
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3.6.2.5 I nspection Before Placing

Foundation or construction joints and forns shall be inspected for quality
by the Contractor in sufficient tine prior to each concrete placenent to
certify to the Contracting Officer that they are ready to receive concrete.
The results of each inspection shall be reported in witing.

3.6.2.6 Pl aci ng

a. Placing Inspection: The placing foreman shall supervise al

pl aci ng operations, shall deternine that the correct quality of
concrete or grout is placed in each location as directed and shal
be responsible for neasuring and recordi ng concrete tenperatures
and anbi ent tenperature hourly during placing operations, weather
conditions, tine of placenent, yardage placed, and nethod of

pl acenent.

b. Placing Corrective Action: The placing foreman shall not
pernmit batching and placing to begin until he has verified that an
adequat e 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, inmediate
steps shall be taken to inprove tenperature controls.

3.6.2.7 Vi brators

a. Vibrator Testing and Use: The frequency and anplitude of each
vi brator shall be determined in accordance with COE CRD-C 521
prior to initial use and additional tests shall be nade as
directed when a vi brator does not appear to be adequately
consolidating the concrete. The frequency shall be determ ned at
the sane tine the vibrator is operating in concrete with the
tachoneter hel d agai nst the upper end of the vibrator head while
al nost subnmerged and just before the vibrator is wthdrawn from
the concrete. The anplitude shall be determ ned with the head
vibrating in air. Two (2) neasurenents shall be taken, one (1)
near the tip and another 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.
b. Vibrator Corrective Action: Any vibrator not neeting the
requi renents of paragraph VI BRATORS shall be i medi ately renoved
fromservice and repaired or repl aced.

3.6.2.8 Curing
a. Mist-Curing Inspections: At |least once each shift, and once
per day on non-work days an inspection shall be made of all areas
subject to noist curing. The surface noisture condition shall be
noted and recorded.

b. Mist-Curing Corrective Action: Wen a daily inspection
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report lists an area of inadequate curing, inmmedi ate corrective
action shall be taken, and the required curing period for such

areas shall be extended by one (1) day.
c. Menbrane-Curing Inspection: No curing conpound shal

verified that the conpound is properly m xed and ready for

be
applied until the Contractor's authorized representative has

spraying at the end of each operation, he shall estinmate the

quantity of conpound used by neasurenment of the container and the
area of concrete surface covered and conpute the rate of coverage
in square feet per gallon. He shall note whether or not coverage

is uniform

d. Menbrane-Curing Corrective Action: When 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 nade of all

ar eas

being cured using naterial sheets. The condition of the covering

and the tightness of the | aps and tapes shall be noted and
recor ded.

f. Sheet-Curing Corrective Action: Wen a daily inspection
report lists any tears, holes, or laps or joints that are not
conpletely closed, the tears and hol es shall pronptly be repaired
or the sheets replaced, the joints closed, and the required curing

period for those areas shall be extended by one (1) day.

6.3 Reports

Al results of tests or inspections conducted shall be reported informally

as they are conpleted and in witing daily. A weekly report shal

be

prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. These
requi renents do not relieve the Contractor of the obligation to report

certain failures inmrediately as required in precedi ng paragraphs.

Such

reports of failures and the action taken shall be confirmed in witing in
the routine reports. The Contracting O ficer has the right to exam ne al

test and inspection records.

.7 PROTECTI ON OF ELEMENTS

Great care shall be exercised in the operation of construction equi prent

adj acent to the core-loc el enents.

-- End of Section --
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