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ltem 14. Continued.

A. Standard Form 1442, First Page, Item 13.A.-_In the second line, change the bid opening date and time
from "02 December 1999 at 2 p.m. local time" to "09 December 1999 at 2 p.m. local time."

B. CHANGES TO THE SPECIFICATIONS.

1) Replacement Pages - Replace Page 01420 — 11, with the attached new Page 01420 — 11 and EPA
Form 3510-9.

2) Section 08120 - ALUMINUM DOORS AND FRAMES, Page 3.- Below the heading PART 2
PRODUCTS, insert the following:

"The product manufacturer shall be ATLAS ARCHITECTURAL METALS, INC."

3) Section 08520 - ALUMINUM WINDOWS, Page 4.- Below the heading PART 2 PRODUCTS, delete
"Product shall match Phase | of Force XXI Soldier Development Center".

and add the following:
"PEERLESS MODEL 4160 WINDOWS, F-HC 70 W/ 3 1/4" THERMAL BREAK FRAMES."

4) Replacement Sections - Replace the following sections with the accompanying new sections of the
same number and title, bearing the notation "ACCOMPANYING AMENDMENT NO. 0003 TO SOLICITATION
NO. DACA63-00-B-0010:"

Section No. Title

01320 PROJECT SCHEDULE

01700 CONTRACT CLOSEOUT

03100 STRUCTURAL CONCRETE FORMWORK
03300 CAST-IN-PLACE STRUCTURAL CONCRETE

C. CHANGES TO THE DRAWINGS.

1) Sequence No. 68.

a) In Room Nos. G231, G232, G233, G237 and G238.- Change interior wall designation shown in
these rooms from "C1" to "C".

b) Door in Room G257 shall be Door Number 26.

2) Sequence No. 70.- Add the following note to General Notes:

"3. Insulation in walls (this portion of floor plan) shall be as indicated on this sheet."

3) Sequence No. 72, Room J226.- Cabinet (WK. STOR.) shown in room is NOT IN CONTRACT.

4) Sequence No. 75, South Elevation, Detail 2/A18/A18.- At Drawing Grid F-2, add 2 windows in
each cast stone panel on second floor (4 additional windows) as shown on second floor plan, Sheet A15
(Seq#72).

Am#3 Page 2 of 3



5) Sequence No. 95.- In the LEGEND, change Note 52 to read as follows:

"52. DOUBLE-PANE FIBERGLASS INSULATING SKYLIGHT."

END OF AMENDMENT

Am#3 Page 3 0of 3



12. ATTACHMENTS

12.1 OWNER CERTIFICATION

OWNER CERTIFICATION
FOR v
FORCE XXI SOLDIER DEVELOPMENT CENTER
FORT HOOD, TEXAS

I certify under penalty of law that this document and all attachments were
prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel properly gathered and evaluated
the information submitted. Based on my inquiry of the person or persons
who managed the system, or those persons directly responsible for gathering
the information, the information submitted is to the best of my knowledge
and belief, true, accurate, and complete. I am aware that there are
significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations.

. d

MICHAEL J. MOCHK, P.E.
DEPUTY DISTRICI' ENGINEER

Date Certified: ,8 Pov W

Attachments:

Sheet No. Title

"C-1 PROJECT LOCATION MAP 1
c-2 PROJECT LOCATION MAP 2

H-13 thru H-18 STORMWATER CONTROL PLANS

H-19 . STORMWATER CONTROL DETAILS

Page 11



THIS FORM REPLACES PREVIOUS FORM 3510-.6 (8-98) Form Approved. OMB No. 2040-0188

United States Environmental Protection Agency
NPDES D) Washington, DC 20460
FORM Qtﬁ ~ Notice of Intent (NOI) for Storm Water Discharges Associated with

CONSTRUCTION ACTIVITY Under a NPDES General Permit

Submission of this Notice of Intent constitutes notice that the party identified in Section | of this form intends to be authorized by a NPDES permit issued for
storm water discharges associated with construction activity in the State/indian Country Land identified in Section 11 of this form. Submission of this Notice
of Intent also constitutes notice that the party identified in Section | of this form meets the eligibility requirements in Part |.B. of the general permit (including
those refated to protection of endangered species determined through the procedures in Addendum A of the general permit), understands that continued
authorization to discharge is contingent on maintaining permit eligibility, and that implementation of the Storm Water Pollution Prevention Plan required under
Part IV of the general permit will begin at the time the permittee commences work on the construction project identified in Section 11 below. IN ORDER TO

OBTAIN AUTHORIZATION, ALL INFORMATION REQUESTED MUST BE INCLUDED ON THIS FORM. SEE INSTRUCTIONS ON BACK OF FORM.

|. Owner/Operator (Applicant) Information

Name: US Army Corps of Engineers (CESWF-EV-EE) Phone: 817/978-5068
Status Of
Address: 819 Taylor Street, P.O. Box 17300 Owner/Operator: F
City: Fort Worth State: TX  Zip Code: 76102

Il. Project/Site Information ‘ Is the facility located on iIndian
Project Name: Force XXI Soldier Development Center. Phase |i Country Lands?

Yos No X.

Project Address/Location  Battalion and Central Avenue

City: Fort Hood —
State: TX Zip Code 76544
Latitude: 31° 22' 17 Longitude: 97° 42’ 23" County: Coryell

' X

Has the Storm Water Pollution Prevention Plan (SWPPP) been prepared? Yes No

Optional: Address of location of

SWPPP for viewing Address in Section | above X Address in section 11 above Other address (if known) balow:

SWPPP

Address . Phone:

City: State: Zip Code:

Name of Receiving Water: Leon River

01 01 2000 01 (1] 2001 Based on instruction provided in Addendum A of the permit, are
Month Day Year Month Day Year there any endangered or threatened species, or designated
critical habitat in the project area?
Estimated Construction Start Date Estimated Completion Date
Estimate of area to be disturbed (to nearest acre): 50 Yes No X .
Estimate of Likelihood of Discharge (choose only one); : ~ I have satisfied permit eligibility with regard to protection of
endangered species through the indicated section of Part
1. _ Uniikely 3. _ Once per week 5. __ Continual 1.B.3.e.(2) of the permit (check one or more boxes):
2. _X once per month 4. _ Once per day (@)X (b) (c) (d)

Il. Certification
| certify under penalty of law that this document and all attachments were prepared under my direction or supervision in accordance with a system
designed to assure that qualified personnel property gather and evaluate the information submitted. Based on my inquiry of the person or persons
who manage this system, or those persons directly responsible for gathering the information, the information submitted is, to the bast of my

knowledge and belief, true, accurate, and complete. | am aware that there are significant penalties for submitting false information, including the
possibility of fine and imprisonment for knowing violations. ‘

PrintName:\ MICHAEL J. MOCEK, Deputy District Engineer Date:_}& Abor 79

EPA Form 3510-9 replaced 3510-6 (8-28) _J




Force XXl Sol di er Devel opnent Center - Phase |1 FHA 2
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0010

SECTI ON 01320
PRQIECT SCHEDULE
6/97
An#0003
PART 1  GENERAL
1.1 SUBM TTALS

CGovernnent approval is required for subnmttals with a "GA" designation
submittals having an "FI O designation are for information only. The
followi ng shall be subnmitted in accordance with Section 01330 SUBM TTAL
PROCEDURES

SD- 07 Schedul es
Prelimnary Project Schedule; FIO
Initial Project Schedul e; GA
Peri odi ¢ Schedul e Updates; GA
Three copi es of the schedules, in hard copy and on data disk(s), show ng
codes, val ues, categories, nunbers, items, etc., as required.

SD-08 Statenents
Qualifications O Scheduler; FIO
Docunent ati on showi ng qualifications of personnel preparing schedul e
reports.

SD-09 Reports

Narrative Report; FIO

Schedul e Reports; FIO

[AM#0003]

Two copies of the reports, in hard copy and on data disk(s), show ng
nunbers, descriptions, dates, float, starts, finishes, durations,
sequences, etc., as required.

1.2  QUALI FI CATI ONS OF SCHEDULER
The Contractor shall designate a schedul er who shall be responsible for the

preparation of the project schedul e and periodic updates. This schedul er
shall be full time on site and shall have no other duties other than the

SECTI ON 01320 Page 1



Force XXl Sol di er Devel opnent Center - Phase |1 FHA 2
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0010

proj ect schedule. The schedul er shall have previous experience in creating
and reviewi ng conputerized schedul es. The schedul er shall have the
responsi bility of updating and coordinating the schedule in a tinely
manner. Qualifications of this individual shall be submtted to the
Contracting O ficer for reviewwith the Prelimnary Project Schedul e
subm ssi on.

PART 2  PRODUCTS (NOT APPLI CABLE)

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
managemnent personnel shall actively participate in its devel opnent.
Subcontractors and suppliers working on the project should al so contribute
i n devel opi ng and nai ntai ning an accurate and current Project Schedul e.
The approved Project Schedule shall be used to neasure the progress of the
work, to aid in evaluating tinme extensions, and to provide the basis for
all progress paynents.

.2  PRQAJECT SCHEDULE SUBM SSI ONS

The Contractor shall provide the subm ssions as described bel ow. A data
disk and a printed, |egible network diagramare required for each

subm ssion. Subm ssions shall contain the sane |evel of detail as is being
used by the contractor for project managenent.

2.1 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 submitted within 15

cal endar days after Notice to Proceed is acknow edged unl ess ot herwi se
approved by the Contracting officer. Sumrary activities for the renai nder
of the project will be included al ong with budgeted costs for al
activities. The sumof the budgeted costs shall equal the contract anount.
Thi s schedul e, upon acceptance, will be used for paynment purposes not to
exceed 90 cal endar days after Notice to Proceed. After that tine period,

t he approved, updated Initial Schedule shall be used.

. 2.2 Initial Project Schedul e Subm ssion

The Initial Project Schedule shall be submtted for approval within 45

cal endar days after Notice to Proceed is acknow edged unl ess ot herwi se
approved by the Contracting Oficer. This schedule shall provide a | ogica
sequence of activities which represent work activities throughout the
entire project and shall be at a | evel of detail appropriate as defined in
par agraph PRQIECT SCHEDULE. The Governnent has 30 days for approval.

. 2.3 Peri odi ¢ Schedul e Updat es

Based on an eval uation of actual job progress during neetings specified in

SECTI ON 01320 Page 2



Force XXl Sol di er Devel opnent Center - Phase |1 FHA 2
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0010

par agraph PERI CDI C PROGRESS MEETI NGS, the Contractor shall submt Periodic
Schedul e Updates. These periodi c updates shall enable the Contracting
Oficer to assess the Contractor's progress. If the contractor fails or
refuses to furnish the information and project schedule data which, in the
j udgenent of the Contracting Oficer or authorized representative, is
necessary for verifying the contractor's progress, the contractor shall be
deermed not to have provided an estimate upon whi ch progress paynments nmay be
nmade.

3.3 SUBM SSI ONS REQUI REMENTS

The following itens shall be submtted by the Contractor with the Initial
and Prelimnary Project Schedul e submi ssions and every Periodic Project
Schedul e Update throughout the Iife of the project:

3.3.1 Dat a Di sks

Two data di sks containing the project schedule shall be provided. Data on
the disks shall be in the format specified. The autonmated scheduling
software utilized by the Contractor shall be capable of direct data input
into the scheduling systemcurrently in use by the Governnent or shall be
in Standard Data Exchange Format (SDEF) as stated below. The Gover nnent
can provide a list of scheduling progranms which support SDEF. (The
CGovernnent uses Primavera for Wndows, Version 2.0, subject to current
update). The Contractor will be responsible for the accuracy of this data
and successful data transfer to the Government. 1In the event of faulty

di sk(s), the Contractor will be responsible for replacenent.

3.3.1.1 St andard Data Exchange For mat

If direct exchange of data is not possible, data shall be provided in
format according to ER 1-1-11, Appendi x A, Scheduling System Data Exchange
Format (SDEF) dated 15 June 95. |If SDEF is used, records nmust conformto
t he sequence, colum position, length, value, and field definitions
described in the regul ation.

3.3.1.2 File Medium

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

3.3.1.3 Di sk Labe

A pernmanent exterior |abel shall be affixed to each disk subnitted. The
| abel shall indicate the scheduling programused, format of data transfer
(Primavera or SDEF), file nane, type of schedule (original, update, or
change), contract nunber, project nanme, project |ocation, data date, and
nane and tel ephone nunber of person responsible for the schedul e.

3.3.1.4 Fil e Nane
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 insure that the nanmes of the files submtted
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Force XXl Sol di er Devel opnent Center - Phase |1 FHA 2
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0010

are uni que and i n sequence.
3.3.2 Net wor k Di agr am

The Network Diagram shall be required on the prelimnary and initia
schedul e subm ssions and on periodi c schedul e update subnissions. The

Net wor k Di agram shal | depict and display the order and interdependence of
activities and the sequence in which the activities are to be acconplished.
Activity nunbers, descriptions, durations, budget anounts, mlestones and
constraint dates nust be shown, and the critical path easily apparent. The
networ k di agram shall be hand-witten on full size sheets (29" by 41")
showi ng the sequence and | ogi ¢ of schedul ed construction. El ectronic
produced network diagrans will not be allowed unl ess approved by the
Contracting Oficer. . Legibility shall be determ ned upon subnission of
the Prelimnary Schedul e.

3.3.3 Narrative Report

A Narrative Report shall be provided with each periodic update of the
proj ect schedule. The Narrative Report shall include: a description of
activities along the critical path, a description of current and

antici pated problem areas or delaying factors and their inpact, and an
expl anation of corrective actions to be taken if necessary to nmaintain
and/ or regain schedule. This report shall be provided for use with the
updat ed schedul e in evaluating current progress and as an indi cator of
upcom ng progress. This report shall also acconpany pay requests for
paynment eval uati on.

3.3.4 Approved Changes

Only project schedul e changes that have been previously approved by the
Contracting Oficer shall be included in the periodic schedul e updates.

3.3.5 Schedul e Reports

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

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

[AM#0003]
3.3.5.1 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.

3.3.5.2 Total Fl oat Report
Alist of all activities sorted in ascending order of total float.

Activities which have the sane amount of total float shall be listed in
ascendi ng order of Early Start Dates.

SECTI ON 01320 Page 4
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ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0010

3.3.5.3 Ear ni ngs Report

A conpilation of the Contractor=s Total Earnings on the project fromthe
Notice to Proceed until the nost recent Monthly Progress Meeting.

3.4 PRQIECT SCHEDULE

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

3.4.1 Use of the Oritical Path Method

The Critical Path Method (CPM of network cal culation shall be used to
generate the Project Schedule. The Contractor shall provide the Project
Schedule in the Precedence D agram Met hod (PDM .

3.4.2 Level of Detail Required

The Project Schedule shall be at a | evel of detail appropriate for the size
and conplexity of the project. Failure to devel op or update the Project
Schedul e or provide data to the Contracting Oficer at the appropriate

| evel of detail, as specified by the Contracting Oficer, shall result in

t he di sapproval of the schedule. The Contracting Officer will use the
followi ng conditions to determ ne the appropriate |evel of detail to be
used in the Project Schedul e.

3.4.3 Activity Durations

Contractor subm ssions shall be required to follow the direction of the
Contracting O ficer regardi ng reasonable activity durations. Reasonable
durations are those that allow the progress of activities to be accurately
det erm ned between paynent peri ods.

[AM#0003]
3.4. 4 Project Activities, General

Project activities shall consist of all construction activities, and wll
al so include design-related activities, nobilization, denobilization

pl acenent of warranty tags, O8M nmanuals, jobsite clean-up, and required
testing and training. Tasks related to the procurenent of |ong-Iead
materials or equi pnent shall be included as separate activities in the
proj ect schedule, to include procurenent, fabrication, delivery,
installation, start-up, testing, and training.

3.4.5 Governnent Activities

CGovernnent and ot her agency activities that could i npact progress shall be
shown. These activities include, but are not Iimted to the review of
Cover nnent - approved submittals, inspections, utility tie-ins, delivery of
Gover nnent - f ur ni shed equi prent (GFE) and i ssuance of notice to proceed for
phasi ng requirenents.

SECTI ON 01320 Page 5
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3.4.6 Resour ces

Al'l appropriate activities shall be assigned resources (labor, nmaterials,
equi prent) that are expected to be used during the execution of the
activity.

3.4.7 Cost s

Al work activities shall be cost-loaded with the anmount budgeted. The sum
of all activities in the schedule shall equal the total contract anount.

3.4.8 Responsibility

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

3.4.9 VWork Areas

Al activities shall be identified in the project schedule by the work area
in which the activity occurs.

3.4.10 Modi fi cati on Nunber

Any activity that is added or changed by contract nodification, including
nodi fications for clainms, shall be identified by a Governnent-furni shed
Modi fi cati on nunber.

3.4.11 Bid Item

Al activities shall be identified in the project schedule by the Bid Item
to which the activity belongs. The bid itemfor each appropriate activity
shall be identified by the Bid Item Code.

3.4.12 Phase of Wirk

Al activities shall be identified in the project schedul e by the phases of
work in which the activity occurs. The project phase of each activity
shal |l be by a uni que Phase of Wrk Code

3.4.13 Cat egory of Wrk

All Activities shall be identified in the project schedule according to the
category of work which best describes the activity. Category of work
refers, but is not limted to, the procurenent chain of activities

i ncluding such itens as submttals, approvals, procurenent, fabrication
delivery, installation, start-up, and testing. The category of work for
each activity shall be identified by the Category of Wrk Code

3.4.14 Data Dictionary

The Contractor shall submt a coding schenme that shall be used throughout
the project for all activity codes contained in the schedule. The coding
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schene submitted shall list the values for each activity code category and
transl ate those values into project specific designations. For exanple, a
Responsi bility Code Value, "ELE', may be identified as "Electrica
Subcontractor.” Activity code values shall represent the sanme information
t hroughout the duration of the contract.

3.4.15 Project Start Date

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

3.4.16 Constraint of Last Activity

The Contractor shall include as the last activity in the project schedul e
an activity call "End Project". The "End Project"” activity shall have a
constraint date equal to the conpletion date for the project and a zero day
duration. Conpletion of the last activity in the schedule shall be
constrained by the currently approved contract conpletion date.

Cal cul ation on project updates shall be such that if the early finish of
the last activity falls after the contract conpletion date, then the fl oat
calculation shall reflect a negative float on the critical path.

3.4.17 Interim Conpl eti on Dates

Contractual ly specified interimphasing conpletion dates shall also be
constrained to show negative float if the early finish date of the |ast
activity in that phase falls after the interimconpletion date.

3.4.18 Start Phase

The Contractor shall include as the first activity for a project phase an
activity called "Start Phase X' where "X' refers to the phase of work. The
"Start Phase X' activity shall have a constraint date equal to the date
that the NTP for the phase was acknow edged and a zero day duration

[AM#0003]
3.4.19 End Phase

The Contractor shall include as the last activity in a project phase an
activity called "End Phase X' where "X' refers to the phase of work. The
"End Phase X' activity shall have a constraint date equal to the conpletion
date for the phase and a zero day duration

[AM#0003]
3.4.20 Lag Activities

LAG Activities are not pernmtted.

3.4.21 Open Ends

Open Ended Activities other than the last activity, "End Project”, shal
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only be used with approval of the Contracting Oficer
3.4.22 Owner shi p of Fl oat

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. Use of Zero
Free Float and Zero Total Float constraints shall not be all owed.

3.5 BASI S FOR PAYMENT

The schedul e shall be the basis for measuring Contractor progress. Lack of
an approved schedul e, scheduling personnel, or approved periodic schedul e
updates shall result in an inability of the Contracting Officer to evaluate
Contractor progress for the purposes of paynent. |In this event, progress
paynments will not be made until corrective action or additional information
is provided which is deternined sufficient in the judgenent of the
contracting O ficer to anal yze progress. The contractor's pay estinates

wi || be based upon the anmount of work conpl eted, as agreed upon between
CGovernnment and Contractor personnel during the Periodic Progress Meetings
further specified bel ow

3.6 DEFAULT PROGRESS DATA DI SALLONED

Actual Start and Finish dates shall not be autonatically updated by default
mechani sns that may be included in CPM scheduling software systens. Actua
Start and Finish dates on the CPM schedul e shall match those dates provided
from Contractor Quality Control Reports.

3.7 QUT- OF- SEQUENCE PROGRESS

Activities that have posted progress w thout predecessors being conpl eted
(CQut - of - Sequence Progress) shall be allowed only by the case-by-case
approval of the Contracting Oficer. |If approval is not given, a revised
schedul e that reflects corrections to the original logic to show the
current sequence of activities shall be submtted prior to paynent being
made for those itens of work

3.8 PERI ODI C PROGRESS MEETI NGS

Progress neetings to discuss progress or paynent shall be at regular
intervals nutually agreed to at the preconstruction conference. During
this meeting the Contractor will describe, on an activity by activity
basis, all proposed revisions and adjustnents to the project schedul e
required to reflect the current status of the project. During this
nmeeting, the Contracting Officer or Representative will approve activity
progress, proposed revisions, and adjustnments as appropriate.

3.8.1 Meeti ng Attendance
The Contractor's Project Manager, Quality Control Manager or staff, and
Schedul er shall attend the periodic progress neeting along with simlar

representation by the Governnent.

3.8.2 Updat e Submi ssion Fol | owi ng Progress Meeting
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A conpl ete update of the project schedul e containing all approved progress,
revi sions, and adjustnents, based on the regular progress neeting, shall be
submtted not later than seven (7) working days after the periodic progress
neeti ng.

3.8.3 Progress Meeting Agenda

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 itens which the
Contractor shall address, on an activity by activity basis, during each
progress neeting:

3.8.3.1 Start and Fi ni sh Dates

The Actual Start and Actual Finish dates for each activity currently
i nprogress or conpl et ed.

3.8.3.2 Duration

The estimated Renai ning Duration for each activity in progress;
cal cul ati ons nust be based on Remai ning Duration in applicable work periods
for each activity.

3.8.3.3 Cost

The earnings for each activity started. Paynment shall be based on earnings
for each in-progress or conpleted activity. Paynent for individua
activities shall not be made for work that contains quality defects. A
portion of the overall project anmount may be retained based on | ack of

sati sfactory progress.

3.8.3.4 Logi ¢ Changes

Al'l logic changes pertaining to Notice to Proceed on change orders, change
orders to be incorporated into the schedul e, 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.

3.9 REQUESTS FOR TI ME EXTENSI ONS

Any request for a time extension fromthe Contractor, whether as a result
of added or changed work due to a nodification, a differing site condition
or unusually severe weat her, shall be acconpanied by justification, project
schedul e data and supporting evidence as the Contracting Oficer may deem
necessary for a determination as to whether or not the Contractor is
entitled to an extension of tine under the provisions of the contract.
Submi ssi on 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 approvals. Such a request shall be in accordance with
the requirenents of other appropriate Contract O auses and shall include
as a mni mum
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a. Alist of affected activities.

b. A brief explanation of the causes of the change.

c. An analysis of the overall inpact of the change proposed.
d. A sub-network of the affected area.

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

3.10 DI RECTED CHANGES

If Notice to Proceed (NTP) is issued for changes prior to settlenment of
price and/or tine, the Contractor shall submit proposed schedul e revisions
to the Contracting Oficer within seven (7) cal endar days of the NTP bei ng
i ssued. The proposed revisions to the schedule will be approved by the
Contracting O ficer prior to inclusion of those changes within the project
schedule. If the Contractor fails to submt the proposed revisions, the
Contracting Oficer may furnish the Contractor suggested revisions to the
proj ect schedule. The Contractor shall include these revisions in the
proj ect schedule until the Contractor submts revisions, and final changes
and i npacts have been negotiated. |If the Contractor has any objections to
the revisions furnished by the Contracting Oficer, then the Contractor
shal | advise the Contracting Officer within seven (7) cal endar days of
recei pt of the revisions. Regardless of the objections, the Contractor
will continue to update their schedule with the Contracting Oficer's
revisions until a nutual agreenent in the revisions nay be made. |f the
Contractor fails to submt alternative revisions within seven (7) cal endar
days 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
equi tabl e adjustrent for performance of the work.

-- BEnd of Section --
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SECTI ON 01700

CONTRACT CLOSEQUT
01/1997
AV#0003

PART 1  GENERAL
1.1 PAYMENT

Contract closeout activities such as, but not Iimted to, operation and
mai nt enance nmanual s, record draw ngs, warranty requirenents, equipmrent
warranty identification tags, and inventories, payrolls, and shop draw ng
submttals, are subsidiary activities of the contract work; separate
paynment will not be nade for any activity unless otherw se specified
Final contract paynent will not be made until conpletion and approval of
all contract closeout activities.

[AM#0003]
Testing of Heating and Air Conditioning Systems of Section 01000 has a
value to the Government of 10% of the value of the equipment to be tested.
The Contractor will assign that amount to any equipment that will require
testing after substantial completion pursuant to the above referenced
specification paragraph.

1.2 HVAC TESTI NG

The HVAC Testing that the Contractor schedules after substantial conpletion
pursuant to paragraph entitled "Testing of Heating and Air-Conditioning
Systens" of Section 01000 CONSTRUCTI ON SCHEDULE has a value to the
Governnent of 10 percent of the value of the equipnment to be tested. The
Contractor shall reserve that amount to be paid on any equi prent that wll
require testing after substantial conpletion pursuant to the above

ref erenced specification paragraph

1.3  OPERATI ON AND MAI NTENANCE MANUALS

The Contractor shall be responsible for the preparation, coordination
execution and subnmittal of all operation and nmai ntenance nmanuals (O & M
Manual s), including spare parts lists, special tools, inventories of

equi prent manual s and nai ntenance i nstructions, and shall conduct al
training for operating and service personnel. Operation and nai ntenance
manual s shall cover all systeminstallations provided in this contract and
shall be in sufficient detail to facilitate normal naintenance and

t roubl eshooti ng by persons w th m ni mum experience with the installed

equi prent .

1.3.1 Submittal Requirenents
Al of the above listed itens required in the technical specifications
shall be submitted to the Contracting Oficer not |ess than 90 days prior

to the schedul ed contract conpletion date . Fully devel oped and approved
operation and mai nt enance nmanual s shall be provi ded 30 days prior to
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scheduling training for operating and service personnel. The Contractor
shal |l coordinate the content of each instruction period required in the
techni cal specifications with the Contracting Oficer's Representative
prior to the actual start of the training period.

1.3.1.1 Video taping of Training for Qperating and Service Personne

Each instruction or training period as di scussed above, shall be video
taped in VHS FORMAT by the Contractor. The taping shall include the entire
session(s). The original video tape(s) shall be |abeled and turned over to
the Contracting Officer. The video canera and tapes utilized by the
Contractor, shall be of a quality to enable clear and understandabl e

pl aybacks of the recorded events.

1.3.1.2 Draft O & M Manual s

On those systens where conpl ete and conprehensi ve operati on and nai nt enance
manual s cannot be fully devel oped until the systen{(s) is checked, tested,
and/ or bal anced, and the checking, testing, and/or bal anci ng has not been
done when submittals are required, a proposed draft of those system

manual (s) shall be submitted. 10 percent of the each subsequent schedul ed
progress paynent will be retained until the conplete O & M Manual s

subm ttal package have been submitted and approved. Subnit fully devel oped
O & M Manual s of the drafts for approval after the systens have been
checked, tested, and/or bal anced.

1.3.1.3 Conmmencenrent of Warranty of Construction

Failure to submit all specified O & Mnmanuals, spare parts listings, spare
parts, special tools, inventories of installed property, and training video
tapes in a tinely manner will be considered as del ayi ng substanti al

conpl etion of the work. Comencenent of warranty under the Contract C ause
WARRANTY OF CONSTRUCTION wi Il not occur until all these itens are delivered
and approved by the Contracting Oficer, but not earlier than the date of
final acceptance of the work by the Governnent. Wen the O & M Manual s
with drafts are approved they will not constitute a reason for del aying the
start of the warranty peri od.

1.3.2 Gover nnent Possessi on of Wirk

The Government may take possession of any conpleted or partially conpl eted
work as provided for under Contract O ause entitled "USE AND POSSESSI ON
PRIOR TO COWLETION." If the installed equi pnment and/ or systens thereto
have not been accepted by the Governnent due to the Contractor's failure to
submt the above specified itens, the Contractor shall operate and naintain
such plant or systemat no additional cost to the Governnent until such
time that the specified itens have been received, approved and any
subsequent testing, check-out and/or training has been conpl et ed.

1.4  PREPARATI ON AND SUBM SSI ON OF OPERATI ON AND MAI NTENANCE MANUALS
Thi s paragraph establishes general requirenents for the preparati on and

subm ssi on of equi pnent operating, naintenance, and repair nmanual s as
called for in the various sections of the specifications. Specific

SECTI ON 01700 Page 2



Force XXl Sol di er Devel opnent Center - Phase |1 FHA 2
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0010

instruction(s) relating to a particular systemor piece of equipnent shal
be incorporated into the manuals in accordance with the applicable
techni cal specification.

1.4.1 Ceneral Requirenents
1.4.1.1 Hard Cover Binders

The manual s shall be pernmanently bound and have a hard cover. The
following identification shall be inscribed on the cover: the words

"EQUI PMENT OPERATI NG MAI NTENANCE, AND REPAI R MANUAL: " and the name
bui | di ng nunber, location, and indication of utility or systens covered.
Manual s shall be approximately 8-1/2 by 11 inches with | arge sheets fol ded
in and capabl e of being easily pulled out for reference. Al nanuals for a
single facility nust be simlar in appearance.

1.4.1.2 \arni ng Page
A war ni ng page shall be provided to warn of potential dangers (if they
exi st), such as high voltage, toxic chemcals, flamuable Iiquids, explosive

mat eri al s, carcinogens, or high pressures. The warning page shall be
pl aced inside the front cover, in front of the title page.

1.4.1.3 Titl e Page

The title page shall show the nane of the preparing firm (designer or
contractor) and the date of publication

1.4.1.4 Tabl e of Contents
Provi de in accordance with standard comercial practice.

1.4.2 Equi prent Operati ng, Mintenance, and Repair Mnual s

1.4.2.1 Gener a
Separate nanual s shall be provided for each utility system as defi ned
hereinafter. Manuals shall be provided in the nunber of copies specified
in the applicable technical section. Mnuals shall include, in separate
sections, the following information for each item of equi pnent:

a. Performance sheets and graphs show ng capacity data, efficiencies,
el ectrical characteristics, pressure drops, and flow rates. Marked-up
catal ogs or catal og pages do not satisfy this requirenent. Perfornmance
i nformati on shall be presented as concisely as possible and contain only
data pertaining to equipnent actually install ed.

b. Catal og cuts showi ng application information

c. Installation information showi ng m ni nrum acceptabl e requi renents.

d. Operation and nmi ntenance requirenments. |nclude adequate

illustrative material to identify and | ocate operating controls, indicating
devi ces and | ocations of areas or itens requiring mintenance.
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(1) Describe, in detail, starting and stopping procedures for
conponents, adjustnments required to obtain optinmm equi pnent perfornance
and corrective actions for mal functions.

(2) Maintenance instructions describing the nature and frequency
of routine mai ntenance and procedures to be followed. |ndicate any speci al
tools, materials, and test equi pnent that nmay be required.

e. Repair information including diagrans and schematics, gui dance for
di agnosi ng probl ens, and detailed instructions for naking repairs. Provide
troubl eshooting information that includes a statenment of the indication or

synpt om of trouble and the sequential instructions necessary. Include test
hookups to determ ne the cause, special tools and test equi pnent, and
nmet hods for returning the equi pnent to operating conditions. Infornation

may be in chart formor in tabular format with appropriate headi ngs.

f. Parts lists and nanes and addresses of closest parts supply
agenci es.

g. Nanes and addresses of |ocal nanufacturers representatives.
1.4.2.2 Facility Heating Systens
Information shall be provided on the foll owi ng equi pnent: Boilers, water
treatment, chenical feed punps and tanks, converters, heat exchangers,
punps, unit heaters, fin-tube radiation, air handling units (both heating
only and heating and cooling), and valves (associated with heating systens).
1.4.2.3 Air-Conditioning Systens
Provide information on chillers, packaged air-conditioning equipnent,
towers, water treatnent, chem cal feed punps and tanks, air-cool ed
condensers, punps, conpressors, air handling units, and val ves (associ ated
with air-conditioning systens).
1.4.2.4 Tenperature Control and HVAC Distribution Systens
a. Provide the information described for the followi ng equipnent:
Val ves, fans, air handling units, punps, boilers, converters, and heat
exchangers, chillers, water cool ed condensers, cooling towers, and
fin-tube radiation.

b. Provide all information described for the follow ng equipnent:

Control air conpressors, control conponents (sensors, controllers,
adapters, and actuators), and fl ow neasuring equi prent.

1.4.2.5 Exterior Electrical Systens

Information shall be provided on the foll ow ng equi pnent: Power
transforners, relays, reclosers, breakers, and capacitor bank controls.
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1.4.2.6 Interior Electrical Systens

Information shall be provided on the foll owi ng equi pnent: Relays, notor
control centers, switchgear, solid state circuit breakers, notor
controller, and EPS lighting systens, control systens (w re diagranms and
troubl eshooting flow chart), and speci al groundi ng systens.

1.4.2.7 Ener gy Managenent and Control System

The mai ntenance nmanual shall include descriptions of naintenance for al
equi prrent, including inspection, periodic preventative maintenance, fault
di agnosi s, and repair or replacenent of defective conmponents.

1.4.2.8 Donestic Water Systens

The identified information shall be provided on the follow ng equi pment:
Tanks, unit process equi pnent, punps, notors, control and nonitoring

i nstrunmentation, |aboratory test equipnent, chenical feeders, valves,
swi tching gear, and autonatic controls.

1.4.2.9 Fire Protection Systens
Information shall be provided on the foll owi ng equi pnent: Al arm val ves,
manual val ves, regul ators, foam and gas storage tanks, piping naterials,
sprinkl er heads, nozzles, punps, and punp drivers.

1.4.2.10 Fire Detection Systens
The mai ntenance nmanual shall include description of maintenance for al
equi prrent, including inspection, periodic preventive maintenance, fault
di agnosi s, and repair or replacenent of defective conmponents.

1.4.2.11 Pl unmbi ng Syst ens
Information shall be provided on the foll owi ng equi pnent: Wter heaters,
val ves, pressure regul ators, backflow preventors, piping naterials, and

pl unbi ng fi xtures.

1.4.2.12 Li quid Fuel s Systens

Information shall be provided on the follow ng equi pnent: Tanks, automatic

val ves, nmanual valves, filter separators, punps, nechanical |oading arns,
nozzles, meters, electronic controls, electrical switch gear, and fluidic
control s.

1.4.2.13 Cat hodi ¢ Protection Systens
Information shall be provided on the followi ng nmaterial and equi pnent:
Rectifiers, nmeters, anodes, anode backfill, anode |lead wire, insulation
material and wire size, automatic controls (if any), rheostats, sw tches,
fuses and circuit breakers, type and size of rectifying elenents, type of
oil inoil-inrersed rectifiers, and rating of shunts.

1.4.2.14 M scel | aneous Systens
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Information shall be provided on the follow ng: Comunication and ADP
systens, security and intrusion alarm elevators, material handling, active
sol ar, photovoltaic, and other simlar type special systens not otherw se
speci fi ed.

1.5 RECORD DRAW NGS

Record drawi ngs shall be a record of the construction as installed and
conpleted by the Contractor. They are a record of all deviations,

nodi fications, or changes fromthose draw ngs, however ninor, which were

i ncorporated in the work. They include all the information shown on the
contract set of drawi ngs, any Contractor-original draw ngs, all additiona
wor k not appearing on the contract draw ngs, and all changes which are nade
after final inspection of the contract work.

1.5.1 Contractor-Origi nal Record Draw ngs

Contractor-original record drawi ngs are those draw ngs drawn by the
Contractor to further explain the Contract docunments such as subcontractor
submttals for fire protection/detection and other systens, and approved
Contractor's solutions to problens. Submt these drawi ngs as full-size
reproduci bl e sheets and CADD files. CADD files shall conformto the
Working CADD file requirenments specified in paragraph "Final Record

Drawi ngs. "

1.5.2 Prelim nary Record Draw ngs

The Contractor shall mark up both a reproduci ble set and a set of prints to
show as-built conditions. These two sets, hereafter called prelimnary
record drawi ngs, or singly, reproducibles or prints, shall be kept current
and available on the jobsite at all tines, except as noted bel ow. A nenber
of the Contractor's Quality Control O ganization shall be assigned
responsibility for the mai ntenance and currency of the prelimnary record
drawi ngs. This assignnent and any reassi gnnent of duties concerning the
mai nt enance of the record drawi ngs shall be pronptly reported to the
Contracting O ficer's representative for approval. Al changes fromthe
contract drawi ngs which are nmade in the work or additional infornmation

whi ch m ght be uncovered in the course of construction, including uncharted
utilities, shall be accurately and neatly recorded as they occur by neans
of details and notes. Al changes and/or required additions to the
prelimnary record drawi ngs shall be clearly identified in a contrasting
color and which is conpatible with reproduction of the prelimnary record
drawings. Prelimnary record drawi ngs shall be updated by Friday of each
week. During periods when the reproduci bles are being copied and are
therefore not available at the jobsite, the Contractor shall continue
posting all required data to the prints. The Contractor shall mnimze the
time that the reproducibles are away fromthe jobsite and shall update them
with all as-built data inmediately upon their return. The prelimnary
record drawings will be jointly inspected for accuracy and conpl et eness by
the Contracting Oficer's representative and the assigned representative of
the Contractor's Quality Control Oganization prior to subm ssion of each
nmont hly pay estinmate. See paragraph, "Wthholding for Prelimnary Record
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Drawi ngs." The record drawi ngs shall show the follow ng information, but
not be limted thereto:

a. The location and description of utility lines or other installation
of any kind or description known to or found to exist within the
construction area. The location of exterior utilities includes actua
nmeasured horizontal distances fromutilities to permanent facilities/
features. These neasurenents shall be within an accuracy range of 6 inches
and shall be shown at sufficient points to permt easy |ocation of
utilities for future maintenance purposes. Measurenents shall be shown for
all change of direction points and all surface or underground conponents
such as val ves, manholes, drop inlets, cleanouts, neter, etc. The genera
dept h range of each underground utility line shall be shown (i.e., 3 to 4
feet in depth). The description of exterior utilities includes the actua
quantity, size, and material of utility lines.

b. The | ocation and size of all uncharted existing utilities
encount er ed.

c. The location and di nensi ons of any changes within the buil ding or
structure.

d. Correct grade or alinenment of roads, structures or utilities if any
changes were nmade from contract draw ngs.

e. Correct elevations if changes were nmade in site grading.

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

g. The topography and grades of all drainage installed or affected as
a part of the project construction.

h. Options

Where contract draw ngs or specifications allow options, only the option
sel ected for construction shall be shown on the record draw ngs.

1.5.2.1 Bl ue Line or Black Line Prints
Blue Iine or black line prints shall be full size. Al blue or black Iine
prints shall exhibit good readable print with clear, sharp, dark Iines, and
shall not be sneared, faded, double inaged, or have torn or ragged edges.
1.5.2.2 Prefinal |nspection For Each Item of Wrk
As part of the prefinal inspection for each itemof work, the prelimnary
record drawings will be reviewed. They shall conply with this

specification prior to scheduling the final inspection, and/or prior to
substantial conpletion of the item of work.
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1.5.2.3 Prelimnary Record Drawi ng Final Submttal

Prior to scheduling the final acceptance inspection of the last or only bid
schedul e item of work, the prelimnary record drawi ngs shall be conpleted
and delivered to the Contracting Oficer's Representative for review and
approval. If upon review, the drawings are found to contain errors and/or
om ssions, they will be returned to the Contractor for corrections.

Failure of the Contractor to nmake tinely delivery of the prelimnary record
drawi ngs on any or all itens of work will be cause for the Governnment to
del ay substantial conpletion and to assess |iqui dated danages in accordance
with the terns and conditions of the contract.

1.5.2.4 Wthholding for Prelinnary Record Draw ngs

Failure by the Contractor to nmaintain current and satisfactory prelimnary
record drawi ngs in accordance with these requirenments will result in

wi t hhol di ng from progress paynents 10 percent of the progress paynent
anount until such time as the record drawi ngs are brought into conpliance.
This withheld anmount will be indicated on nonthly paynent estimates until
the Contractor has fulfilled these contract requirenents.

1.5.2.5 Fi nal | nspection

For each interimitemof work, furnish a copy of the prelimnary record
drawi ngs for that item which the Contractor has reproduced fromthe
approved prelimnary record draw ng reproduci bles, to the Contracting
Oficer's representative at the time of final inspection for that item At
the tine of final inspection on the last or only itemof work, the
Contractor shall deliver a copy of the conplete set of the approved
prelimnary record drawings to the Contracting Oficer's Representative.

1.5.2.6 Fi nal Record Draw ngs

Upon approval of the prelimnary record drawi ngs, including the fire
protection/detection shop drawi ngs and other system draw ngs,] the approved
prelimnary record drawings will be considered the final record draw ngs
and both sets will be retained by the Contracting Oficer.

1.5.3 Fi nal Record Draw ngs

Upon approval of the prelimnary record draw ngs, the Contracting O ficer
will return the approved prelimnary record drawing prints back to the
Contractor. The Contractor will then nodify the CADD files as may be
necessary to correctly show all the features of the project as it was
constructed by bringing the contract set into agreenent with the
prelimnary record draw ngs, including addi ng additional draw ngs and CADD
files as may be necessary. The Contractor shall furnish the as-built
drawings in the sanme file format as the Wirking CADD files. The Wrking
CADD files will be furnished to the Contractor. The Wrking CADD files are
in Bentley Systens McroStation format. These CADD files are part of the
per manent records of this project and the Contractor shall be responsible
for the protection and safety thereof until returned to the Contracting
Oficer. Drawings, tracings, or CADD files danaged or |ost by the
Contractor shall be satisfactorily replaced by the Contractor at the
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Contractor's expense. CADD files will be audited by the Contracting
O ficer and for accuracy and confornmance to the above specified drafting
and CADD st andards.

1.5.3.1 Drafting

Only personnel proficient in the preparation of engineering draw ngs and
CADD shall be enployed to nodify the original contract draw ngs, prepare
addi ti onal new draw ngs, and nodify the CADD files. Al nodifications and
new drawi ngs shall conformto applicable requirenments specified in the

par agraph "CADD Standards." The Contractor shall ensure that all delivered
CADD digital files and data (e.g., sheet files, nodel files, cell/block
libraries) are conpatible with the Governnent's target CADD system and
operating system and adhere to the standards and requirenents specified.
The term "conpati ble" nmeans that data is in native digital format i.e.,
.dgn (McroStation) or .dwg (AutoCAD). It is the responsibility of the
Contractor to ensure this level of conpatibility.

1.5.3.2 CADD St andar ds

CADD drawi ngs shall be prepared in accordance with the applicable
general and di scipline-specific provisions for drawing formats, |evel/layer

assignnents, line colors, line weights, and line types of the TSC 01
(Tri-Service A/E/C Standards) and the COE-02 ("SWD Architectural and
Engi neering Instruction Manual (AEIM), Chapter VIII, "Draw ngs."

CADD standards are |located at the followi ng Wb sites:
http://tsc.wes.arny. ml/htnl/standards/ aec

Seed/ prototype files, containing the Governnent's preset standard

nmetric/ English settings can be downl oaded fromthe Internet at the

foll owi ng address:

http://ww. swf.usace. arny. ml/ed/ stdshts. htm

Digital nodel files containing the Governnent's standard netric/English
border sheets can be downl oaded fromthe Internet at the foll owi ng address:

http://ww. swf.usace. arny. ml/ed/ stdshts. htm

The Contractor shall submt a witten request for approval of any
devi ations fromthe CGovernnent's established CADD standards. Deviations
will not be permitted unless prior witten approval of such deviations has
been received fromthe Governnent.

1.5.3.3 Fi nal Revi sions
When final revisions have been conpl eted, place the words "REVI SED RECORD
DRAWNG " in letters at |least 3/16 inch high, and the date of conpletion in
the revision block above the | atest existing revision notation on each
drawi ng CADD file.

1.5.3. 4 Bor der Sheets
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The border sheet to be used for any new record draw ngs shall be the sane
as used on the original draw ngs.

1.5.3.5 Copi es of the Final Record Draw ngs

Blue Iine or black line prints shall be full size. Al blue or black Iine
prints shall exhibit good readable print with clear, sharp, dark Iines, and
shall not be sneared, faded, double inaged, or have torn or ragged edges.

1.5.3.6 35mm M crofilm

35mm m crofilmfurnished by the Contractor shall neet the foll ow ng
requi renents.

(1) 35mmfilmnegatives shall be produced fromthe draw ngs as
corrected to reflect as-built conditions, using a canera designed for
mcro-filmng engineering drawi ngs. Reduction ratio sahll be between
1:29 and 1:30. Finished filminage outside these linmts will not be
accept abl e.

(2) Mcrofilmshall have a high-contrast emrul sion capable of resolving
at least 135 lines per mm and shall be processed in accordance wth
manuf acturer's standards. Filmshall be processed and washed to neet
archival standards for cleanliness of .005 ng of "hypo" per square inch

(3) Finished mcrofil mnegatives shall have a uniform bckground
density of .8 to 1.1 as read on a standard transm ssi on densitoneter
Image lines shall not be blurred or "bl ocked up" so as to be

i ndi vidual Iy indistinguishable. Negatives shall be capabl e of

phot ographi c enl argenent up to the original size of the draw ng w thout
appreci abl e loss of definition as conpared to the original draw ng.

(4) Finished negatives shall be free of scratches, |ight paths, fogged
areas, water marks and/or air bells.

(5) Filmshall be nounted in standard aperture cards, 7-3/8" by
3-1/4", with the title block positioned in the upper |eft hand corner
of the aperature and with the emrul sion side of the fil m down.

(6) Each aperture card shall be identified with the foll ow ng
information typed or legibly witten across the top of the card: (1)
Nane of installation; (2) Contract Number; (3) Plate or sequence
nunber; (4) Title of job (first card only).

(7) 35mm aperture cards for the originals shall be prepared in
accordance with M L-M9868E for the diazo copies.

(8) See attached sketch of snple aperture card.
1.5.3.7 Submittal Requirenents
The Contractor shall submt to the Contracting Officer the final record

drawi ngs, consisting of two sets of full size blue Iine or black line
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prints and two sets of corrected CADD files on CD-ROM di sks; verification
that the CADD fil es have been | oaded and work on the desi gnated conputer
systens and are error- and virus-free; the approved prelimnary blue |ines;
two sets of original (silver halide) aperture cards, and two sets of diazo
copi es of the 35mm aperture cards; and all required reproduced itens. Al
paper prints, reproduci bl e draw ngs, aperature cards, and CADD files will
becone the property of the CGovernnent.

1.5.4 Post - Record Drawi ng Wrk

In event the Contractor acconplishes additional work which changes the
as-built conditions of the facility after subm ssion of the record

drawi ngs, the Contractor shall furnish revised and/ or additional draw ngs,
hard copy[ and CADD files], as required to depict as-built conditions. The
requi renents for these additional drawi ngs, [including CADD files, Jwill be
the sane as for the record drawings included in the original subm ssion

1.5.5 Paynment for Final Record Draw ngs

The armount |isted for Record Drawi ngs in the Bidding Schedule will be paid
to the Contractor upon the Contracting Officer's acceptance of the
conpl eted record draw ngs.

1.6 ADDI Tl ONAL WARRANTY REQUI REMENTS

The warranty requirenments specified in this paragraph are in addition to
those specified in the Contract O ause WARRANTY OF CONSTRUCTION in Section
00700 CONTRACT CLAUSES

1.6.1 Per f or rance Bond

It is understood that the Contractor's Perfornmance Bond will remrain

ef fective throughout the life of all warranties and warranty extensions.
This paragraph is applicable to the Contractor's Warranty of Construction
only and does not apply to nmanufacturers' warranties on equi pnent, roofing,
and ot her products.

(a) In the event the Contractor or the Contractor's designated
representative fails to conmence and diligently pursue any work required
under the Warranty of Construction Paragraph within a reasonable tine after
recei pt of witten notification pursuant to the requirenents thereof, the
Contracting Oficer shall have a right to denmand that said work be
performed under the Perfornmance Bond by making witten notice on the
surety. If the surety fails or refuses to performthe obligation it
assuned under the Performance Bond, the Contracting Oficer shall have the
wor k performed by others, and after conpletion of the work, shall nake
demand for reinbursenent of any or all expenses incurred by the Governnent
whil e performng the work, including, but not limted to admnistrative
expenses.

(b) Warranty repair work which arises to threaten the health or safety
of personnel, the physical safety of property or equi pnent, or which
i mpairs operations, habitability of |iving spaces, etc., will be handl ed by
the Contractor on an inmedi ate basis as directed verbally by the
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Contracting O ficer or the Contracting Oficer's authorized representative.
Witten verification will follow verbal instructions. Failure of the
Contractor to respond as verbally directed will be cause for the
Contracting Oficer or the Contracting Oficer's authorized representative
to have the warranty repair work perforned by others and to proceed agai nst
the Contractor as outlined in the paragraph (a) above.

1.6.2 Pre-Warranty Conference

Prior to contract conpletion and at a tinme designated by the Contracting
Oficer or Contracting Oficer's authorized representative, the Contractor
shall neet with the Contracting Oficer to devel op a nutual understandi ng
with respect to the requirenents of Contract C ause WARRANTY OF
CONSTRUCTI ON.  Conmruni cati on procedures for Contractor notification of
warranty defects, priorities with respect to the type of defect, reasonable
time required for Contractor response, and other details deemed necessary
by the Contracting Oficer or Contracting Oficer's authorized
representative for the execution of the construction warranty shall be

est abl i shed/ revi ewed at this neeting.

In connection with these requirenents and at the tinme of the Contractor's
quality control conpletion inspection, the Contractor will furnish the
nane, tel ephone nunber and address of a licensed and bonded conpany which
is authorized to initiate and pursue warranty work action on behalf of the
Contractor. This single point of contact will be located within the |oca
service area of the warrantied construction, will be continuously
avai l able, and will be responsive to Governnent inquiry on warranty work
action and status. This requirenent does not relieve the Contractor of any
of Contractor's responsibilities in connection with Contract C ause
WARRANTY OF CONSTRUCTI ON.

1.6.3 Equi prent Warranty ldentification Tags

The Contractor shall provide warranty identification tags on all equi prent
installed under this contract. Tags and installation shall be in
accordance with the requirenents of Paragraph: EQU PMENT WARRANTY

| DENTI FI CATI ON TAGS

1.6.4 Contractor's Response to Warranty Service Requirenents

The following warranty service requirenents are applicable to contracts for
Fort Hood and will supersede requirenents listed in Paragraph: Warranty of
Const ructi on. Foll owi ng notification by the Contracting or the
Contracting Oficer's Representative the Contractor shall respond to a
warranty service requirenent identified by the Contracting Oficer's
Representative in accordance with the "Warranty Service Priority List" of
this program This list prioritizes warranty work into the categories:

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

Second Priority 1B Performon site inspection to evaluate situation
determ ne course of action, initiate work within 48 hours and work
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continuously to conpletion or relief.

Third Priority Al other work to be initiated within 5 work days and work

continuously to conpletion or relief.

The "Warranty Service Priority List" is as foll ows:

1A

1A

1B

1A

1A

1B

1A

1A

1B

1A

Air Traffic Control and Air Navigation Systens and Equi prent.

Air Conditioning System
a. Hospital
b Bui | di ngs wi th conputer equipnent.
c. Conmissary and Main PX
d. dubs.
e Barracks, ness halls, BOQ BEQ (entire buil ding down).
f. Troop nedical and dental

Air Conditioning Systens
a. Recreational support.
b. Air conditioning leak in part of building, if causing
damage.
c. Admin buildings with ADP equi prrent not on priority list.

Door s
a. Overhead doors not operational

El ectri cal
a. Power failure (entire area or any buil ding operationa
after 1600 hours).
b. Traffic control devices.
c. Security lights.

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

Gas

a. Leaks and breaks.

b. No gas to famly housing unit or cantonnent area.
Heat

a. Hospital/Medical facilities.

b. Comm ssary and Main PX

c. O ubs.

d. Area power failure affecting heat.
Heat

a. Medical storage
b. Barracks.

Intrusion Detection Systens
Fi nance, PX and Conmi ssary, and high security areas.
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1B Intrusion Detection Systens
Systens other than priority 1A

1A Ki t chen Equi pnent
a. Dishwasher.
b. Al other equi prent hanpering preparation of a neal.

1B Ki t chen Equi pnent
Al'l other equipnent not in priority 1A

1B Pl umbi ng
a. Flush valves.
b. Fixture drain, supply Iine comobde, or water pipe |eaking.
c. Commode | eaking at base.

1A Ref ri geration

Conmi ssary.

Mess hall.

Col d storage.
Hospital .

Medi cal storage.

Paoop

1B Ref ri geration
Mess hall - other than walk-in refrigerators and freezers.

1A Roof Leaks
Tenporary repairs will be made where naj or danage to
property is occurring.

1B Roof Leaks
Check for location of leak during rain to be repaired on
priority 2 (major danage to property i s not occurring).

1A Swi mmi ng Pool s

Chl ori ne | eaks or broken punps.
1A Tank Wash Racks (Bird Bat hs)

Al systens which prevent tank wash.
1A Water (Exterior)

Nor mal operation of water punp station.
1B Water (Exterior)

No water to facility.
1A Water, Hot (and Steam

a Hospi t al s.

b: Mess hal | s.
c. BOQ BEQ barracks (entire building).
d. Medical and dental.

1B Wat er, Hot

No hot water in portion of building listed in priority 1A
(itenms a through c).
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1A Sprinkl er System
Al'l sprinkler systens, valves, nmanhol es, del uge systens,
and air systens to sprinklers.

Shoul d parts be required to conplete the work and the parts are not

i medi ately avail able the Contractor shall have a maxi num of 12 hours after
arrival at the job site to provide the Contracting Oficer's Representative
with firmwitten proposals for emergency alternatives and tenporary
repairs for Governnent participation with the Contractor to provide
energency relief until the required parts are available on site for the
Contractor to perform pernanent warranty repair. The Contractors proposals
shall include a firmdate and tine that the required parts shall be

avail able on site to conplete the permanent warranty repair. The
Contracting O ficer's Representative will evaluate the proposed
alternatives and negotiate the alternative considered to be in the best

i nterest of the CGovernnment to reduce the inpact of the energency condition
Al ternatives considered by the Contracting Oficer's Representative wll
include the alternative for the Contractor to "Do Nothing" while waiting
until the required parts are available to perform permanent warranty
repair. Negotiating a proposal which will require Governnent participation
and the expenditure of Government funds shall constitute a separate
procurenent action by the using service.

1.7 EQU PMENT WARRANTY | DENTI FI CATI ON TAGS
1.7.1 Ceneral Requirenents

The Contractor shall provide warranty identification tags on all Contractor
and Governnent furni shed equi pnent which he has install ed.

1.7.1.1 Tag Description and Installation

The tags shall be simlar in format and size to the exhibits provided by
this specification, they shall be suitable for interior and exterior

| ocations, resistant to solvents, abrasion, and to fading caused by
sunlight, precipitation, etc. These tags shall have a pernanent
pressure-sensitive adhesive back, and they shall be installed in a position
that is easily (or nost easily) noticeable. Contractor furnished equi pnent
that has differing warranties on its conponents will have each conmponent

t agged.

1.7.1.2 Sanpl e Tags
Sanpl e tags shall be submitted to the Contracting Officer's Authorized
Representative for review and approval. These tags shall be filled out
representative of how the Contractor will conplete all other tags.

1.7.1.3 Tags for Warranted Equi pnent
The tag for this equi pnent shall be simlar to the follow ng. Exact fornmat
and size will be as approved by the Contracting Oficer's Authorized

Representative. The Contractor warranty expires (warranty expiration date)
and the final manufacturer's warranty expiration dates will be determ ned
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as specified by the Paragraph "WARRANTY OF CONSTRUCTI ON. "
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EQUI PMENT WARRANTY
CONTRACTOR FURNI SHED EQUI PMENT

|
|
|
| MFG MODEL NO.
|
|
|

| CONTRACTCOR NAME

|
| CONTRACTOR WARRANTY EXPI RES

|
| MFG WARRANTY( | ES) EXPI RE

1.7.1.4 Duplicate Infornmation

%
9
z |

If the manufacturer's nanme (MFG, nodel nunber and serial nunber are on the
manuf acturer's equi pnent data plate and this data plate is easily found and
fully legible, this informati on need not be duplicated on the equi prment
warranty tag.

1.7.2 Executi on

The Contractor will conplete the required information on each tag and
install these tags on the equi pnent by the tinme of and as a condition of
final acceptance of the equipnent. The Contractor will schedule this
activity in the Contractor progress reporting system The final acceptance
i nspection is schedul ed based upon notice fromthe Contractor, thus if the
Contractor is at fault in this inspection being delayed, the Contractor
will, at the Contractor's own expense, update the in-service and warranty
expiration dates on these tags.

1.7.3 Paynment

The work outlined above is a subsidiary portion of the contract work, and
has a value to the Governnent approximating 5% of the value of the
Contractor furnished equipnment. The Contractor will assign up to that
anount, as approved by the Contracting Oficer's Authorized Representative.

1.7.4 Equi prent Warranty Tag Repl acenent

Under the terns of this contract, the Contractor's warranty with respect to
work repaired or replaced shall run for one year fromthe date of repair or
repl acenent. Such activity shall include an updated warranty
identification tag on the repaired or replaced equi pnent. The tag shall be
furnished and installed by the Contractor, and shall be identical to the
original tag, except that the Contractor's warranty expiration date will be
one year fromthe date of acceptance of the repair or replacenent.

1.8 I NVENTCRY OF CONTRACTOR FURNI SHED AND | NSTALLED EQUI PMENT
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A list of equipnent or units of equi pnent that require electrical power or
fuel, or may require renoval or replacenent such as AHUs, fans, air

condi tioners, conpressors, condensers, boiler, thernmal exchangers, punps,
cooling towers, tanks, fire hydrants, sinks, water closets, |avatories,
urinals, shower stalls, and any other |arge plunbing fixtures, |ight
fixtures, etc., shall be nmade and kept up to date as installed. The |ist
shal |l be reviewed periodically by the Government to i nsure conpl et eness and
accuracy. Partial paynent will be withheld for equipnent not incorporated
inthe list. List shall include on each itemas applicable: Description
Manuf acturer, Mddel or Catal og No., Serial No., |nput (power, voltage, BTU
etc.), Qutput (power, voltage, BTU, tons, etc.), Size or Capacity (tanks),
and net inventory costs; any other data necessary to describe item and
shall list all warrantors and warranty periods for each item of equi pnent.
Final list shall be turned over to the Authorized Representative of the
Contracting O ficer at the tinme of the Contractor's quality contro

conpl etion inspection.

PART 2  PRODUCTS (NOT USED)

PART 3  EXECUTI ON (NOT USED)

-- BEnd of Section --
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SECTI ON 03100

STRUCTURAL CONCRETE FORMADRK
AV#0003

PART 1  GENERAL

1.

1  REFERENCES

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

ACI | NTERNATI ONAL (AC)

ACl 347R (1994) Quide to Formwork for Concrete

AVERI CAN HARDBOARD ASSCCI ATI ON ( AHA)

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ation
DEPARTMENT OF COMMERCE ( DOC)

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

.2  SUBM TTALS

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

SD-01 Data
Design; FIO

Desi gn anal ysis and cal cul ati ons for form desi gn and net hodol ogy used in
t he desi gn.

Form Materials; FIQO

Manuf acturer's data including literature describing formmmaterial s,
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accessories, and formrel easi ng agents.

SD- 04 Dr awi ngs
Concrete Formwork; FIO
Drawi ngs showi ng details of formwork, including dinmensions of fiber voids,
joints, supports, studding and shoring, and sequence of form and shoring
renmoval .

SD- 06 Instructions

Form Rel easi ng Agents; FIQO

Manuf acturer's recommendati on on nethod and rate of application of form
rel easi ng agents.

SD-13 Certificates
Fi ber Voids; FIQO

Certificates attesting that fiber voids conformto the specified
requi renents.

SD- 14 Sanpl es
Fi ber Voids; FIO
One sanple unit of fiber voids prior to installation of the voids.

1.3 DESI GN

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

1.4  STORAGE AND HANDLI NG

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

PART 2 PRODUCTS

2.1 FORM MATERI ALS

2.1.1 Forms For Class A and d ass B Finish
Forms for Class A and Cass B finished surfaces shall be plywood panel s
conformng to DOC PS 1, Grade B-B concrete formpanels, dass | or I1I.

Qher formmterials or liners may be used provi ded the snoothness and
appear ance of concrete produced will be equivalent to that produced by the
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pl ywood concrete form panels. Forns for round colums shall be the
prefabricated seam ess type

2.1.2 Forns For O ass C Finish

Forms for Class C finished surfaces shall be shiplap |unber; plywod
conformng to DOC PS 1, Grade B-B concrete formpanels, dass | or Il
tenpered concrete form hardboard conformng to AHA ANSI/ AHA A135. 4; ot her
approved concrete formmaterial; or steel, except that steel |ining on wood
sheat hing shall not be used. Forns for round colums rmay have one vertica
seam

2.1.3 Forns For O ass D Finish

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

2.1. 4 Ret ai n-1 n-Pl ace Metal Forns

Ret ai n-in-place netal forns for concrete slabs and roofs shall be as
specified in Section 05300 STEEL DECKI NG

2.1.5 Form Ti es

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

2.1.6 Form Rel easi ng Agents

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

2.1.7 Fi ber Voids for use under carton forned sl abs [ AM#3]

Fi ber voids shall be the product of a reputable manufacturer regularly
engaged in the conmercial production of fiber voids. The voids shall be
constructed of double faced, corrugated fiberboard. The corrugated

fi berboard shall be fabricated of wet strength paper |iners, inpregnated
with paraffin, and | am nated with noi sture resistant adhesive, and shal
have a board strength of 275 psi. Voids which are inpregnated with
paraffin after construction, in lieu of being constructed with paraffin

i mpregnated fiberboard, are acceptable. Voids shall be designed to support
not less than 1000 psf. To prevent separation during concrete placenent
fiber voids shall be assenbled with steel or plastic banding at 4 feet on
center maxi mum or by adequate stapling or gluing as recommended by the
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manuf acturer. Fiber voids placed under concrete slabs and that are 6
[AME3] inches in depth may be heavy duty "waffle box" type, constructed of
paraffin i npregnated corrugated fi berboard.

2.2 [ AM#3] VO D RETAI NERS
2.2.1 Precast Concrete

Precast concrete units shall have a conpressive strength of not |ess than
2500 psi, reinforced with 6 inch by 6 inch by WL.4 WAWF wire nmesh, and 12
i nches (height) by 3 feet (length) by 1-5/8 inches (thickness) in size
unl ess indi cat ed.

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

Forms shall be nortar tight, properly aligned and adequately supported to
produce concrete surfaces neeting the surface requirenments specified in
Section 03300 CAST-I| N PLACE STRUCTURAL CONCRETE and conforming to
construction tolerance given in TABLE 1. Were concrete surfaces are to
have a dass A or Cass B finish, joints in formpanels shall be arranged
as approved. Were forns for continuous surfaces are placed in successive
units, the fornms shall fit over the conpleted surface to obtain accurate
alignment of the surface and to prevent |eakage of nortar. Forms shall not
be reused if there is any evidence of surface wear and tear or defects
which would inpair the quality of the surface. Surfaces of forns to be
reused shall be cleaned of nortar from previous concreting and of all other
foreign material before reuse. Formties that are to be conpletely

wi t hdrawn shall be coated with a nonstaining bond breaker

3.1.2 Fi ber Voi ds

Voi ds shall be placed on a smooth firmdry bed of suitable material, to
avoi d bei ng di splaced vertically, and shall be set tight, with no buckl ed
cartons, in order that horizontal displacenment cannot take place. Each
section of void shall have its ends sealed by dipping in paraffin, with any
additional cutting of voids at the jobsite to be field dipped in the sane
type of sealer, unless liners and flutes are conpletely inpregnated with
paraffin. Prior to placing reinforcenent, the entire forned area for sl abs
shall be covered with a 4 x 8 feet mnimumflat sheets of fiber void
corrugated fiberboard. Joints shall be sealed with a noisture resistant
tape having a minimumw dth of 3 inches. |[|f voids are destroyed or damaged
and are not capabl e of supporting the design |oad, they shall be replaced
prior to placing of concrete.

3.1.3 Preccast Concrete [ AM3] Retainers

Precast concrete void retainers shall be installed, continuously, on both
sides of fornmed 6" voids under grade beans, in order to retain the voids.

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

3.3  COATI NG

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

pl aci ng concrete.

3.4 REMOVAL OF FORMGB

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

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

i nsof ar as possible, the same curing and protection as the structures they
represent.

TABLE 1

TOLERANCES FOR FORMVED SURFACES

1. Variations fromthe In any 10 feet of

pl unb: length --------nomommonn 1/4 inch

a. Inthe lines and Maxi mum for entire
surfaces of colums, length ---------mmommnonn 1 inch
piers, walls and
in arises

b. For exposed corner In any 20 feet of
col unms, control -j oi nt length ----------- ---- 1/4 inch
grooves, and ot her Maxi mum for entire
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TABLE 1

TOLERANCES FOR FORMVED SURFACES

conspi cuous | i nes length---------n-omommonn 1/2 inch
2. Variation fromthe In any 10 feet of
| evel or fromthe length ---------mmomonn-- 1/4 inch
grades indicated In any bay or in any 20
on the draw ngs: feet of length---------- 3/ 8 inch
a. In slab soffits, Maxi mum for entire
ceilings, beamsoffits, length --------nomommonn 3/ 4 inch

and in arises, neasured
before renoval of
supporting shores

b. In exposed lintels, In any bay or in any 20 feet of
sills, parapets, length ----------n oo 1/4 inch
hori zontal grooves, Maxi mum for entire
and ot her conspi cuous length---------n-omommonn 1/2 inch
lines

3. Variation of the linear In any 20 feet --------- 1/2 inch
building lines from Maxi mum ----------------- 1 inch
est abl i shed position

in plan

4. Variation of distance 1/4 inch per 10 feet of distance
bet ween wal I's, col umms, but not nore than 1/2 inch in any
partitions one bay,and not nore than 1 inch

total variation

5. Variation in the Mnus ---------------- 1/4 inch
si zes and | ocations Plus ----------------- 1/2 inch
of sleeves, floor
openi ngs, and wall opening

6. Variation in Mnus ----------------- 1/4 inch
cross-sectional Plus ------------------ 1/2 inch
di mensi ons of col unms
and beans and in the
t hi ckness of slabs and walls

7. Footings:
a. Variation of dinensions Mnus ------------------ 1/2 inch
in plan Plus ---------c-ommmmm 2 inches
when forned or plus 3 inches
when pl aced agai nst unforned
excavation

b. M spl acenent of 2 percent of the footing
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8.

C.

TABLE 1

TOLERANCES FOR FORMVED SURFACES

eccentricity

Reduction in thickness
of specified thickness

Variation in steps:

a.

b

In a flight of stairs

In consecutive steps

End of Section --

width in the direction of
m spl acenent but not nore than
2 inches

MNUS ---------“-=<=-=---- 5 percent
R| Ser -------=----=-=------ l/ 8 | nCh
Tread ------------------ 1/4 inch
R| Ser -------=----=-=------ l/ 16 | nCh
Tr ead ------------------ l/ 8 | nCh

SECTI ON 03100 Page 7
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SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE
AM#0003

PART 1 GENERAL

1.

1 REFERENCES

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

ACl | NTERNATI ONAL (ACl)

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

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

ACl 211.2 (1998) Standard Practice for Sel ecting
Proportions for Structural Lightweight
Concrete

ACl 213R (1987) Quide for Structural Lightweight

Aggregate Concrete

ACl 214.3R (1988) Sinplified Version of the
Recommended Practice for Eval uation of
Strength Test Results of Concrete

ACl 301 (1996) Standard Specifications for
Structural Concrete

ACl 303R (1991) Quide to Cast-1n-Place
Architectural Concrete Practice

ACl 305R (1991) Hot Weat her Concreting

ACl 318/ 318R (1995) Building Code Requirements for

Rei nforced Concrete and Comment ary

AVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPCRTATI ON OFFI Ol ALS
( AASHTO)

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

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

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

31

33

39

42

78

94

131

136

150

171

172

173

192

231

260

309

330

494

496

552

(1996) Making and Curing Concrete Test
Specinmens in the Field

(1997) Concrete Aggregates

(1996) Conpressive Strength of Cylindrica
Concrete Speci nens

(1994) btaining and Testing Drilled Cores
and Sawed Beans of Concrete

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

(1997) Ready-M xed Concrete

(1996) Resistance to Degradation of
Smal | - Si ze Coarse Aggregate by Abrasion
and I npact in the Los Angel es Machi ne

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

(1997) Portland Cenent
(1997) Sheet Materials for Curing Concrete
(1997) Sanpling Freshly M xed Concrete

(1996) Air Content of Freshly M xed
Concrete by the Volunetric Method

(1995) Making and Curing Concrete Test
Speci mens in the Laboratory

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

(1995) Air-Entraining Adm xtures for
Concrete

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

(1989) Lightwei ght Aggregates for
Structural Concrete

(1992) Chenical Adnmi xtures for Concrete

(1996) Splitting Tensile Strength of
Cylindrical Concrete Specinens

(1991) Cellular d@ass Thermal Insulation
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ASTM C 567 (1991) Unit Weight of Structural
Li ght wei ght Concrete

ASTM C 618 (1997) Coal Fly Ash and Raw or Cal ci ned
Nat ural Pozzol an for Use as a M neral
Adm xture in Concrete

ASTM C 685 (1995a) Concrete Made by Vol unetric
Bat chi ng and Conti nuous M Xxi ng

ASTM C 881 (1990) Epoxy- Resi n-Base Bondi ng Systens
for Concrete

ASTM C 937 (1980; R 1991) G out Fluidifier for
Prepl aced- Aggregate Concrete

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

ASTM C 1017 (1992) Chenical Adnmixtures for Use in
Produci 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 Portland Cenent Concrete

ASTM C 1077 (1997) Laboratories Testing Concrete and
Concrete Aggregates for Use in
Construction and Griteria for Laboratory
Eval uati on

ASTM C 1107 (1997) Packaged Dry, Hydraulic-Cenent
G out (Nonshri nk)
ASTM D 75 (1987; R 1992) Sanpling Aggregates
ASTM D 1751 (1983; R 1991) Preformed Expansion Joint

Filler for Concrete Paving and Structural
Construction (Nonextrudi ng and Resilient
Bi t um nous Types)

ASTM D 1752 (1984; R 1992) Preformed Sponge Rubber and
Cork Expansion Joint Fillers for Concrete
Pavi ng and Structural Construction

ASTM E 96 (1995) Water Vapor Transm ssion of
Material s
ASTM E 1155 (1996) Determ ning Floor Flatness and

Level ness Usi ng the F-Number System
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CORPS OF ENG NEERS ( COE)

CCE CRD-C 94 (1995) Surface Retarders

CCE CRD-C 104 (1980) Met hod of Cal culation of the

Fi neness Mbdul us of Aggregate

CCE CRD-C 400 (1963) Requirenments for Water for Use in

M xi ng or Curing Concrete

CCE CRD-C 521 (1981) Standard Test Method for Frequency

and Anplitude of Vibrators for Concrete

CCE CRD-C 540 (1971; R 1981) Standard Specification for

Nonbi t um nous Inserts for Contraction
Joints in Portland Cenent Concrete
Airfield Pavenents, Sawable Type

CCE CRD-C 572 (1974) Corps of Engi neers Specifications

for Pol yvinyl chl ori de Wat erstop

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

NI ST HB 44 (1997) NI ST Handbook 44: Specifications,

Tol erances, and O her Techni cal
Requi renents for Wi ghing and Measuring
Devi ces

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

NRMCA CPMB 100 (1990) Concrete Pl ant Standards

NRMCA TMMVB 100 (1994) Truck M xer Agitator and Front

Di scharge Concrete Carrier Standards

NRMCA QC 3 (1984) Quality Control Manual: Section 3,

1.2

Pl ant Certifications Checklist:
Certification of Ready M xed Concrete
Production Facilities

LUMP SUM CONTRACT

Under this type of contract concrete itens will be paid for by |lunp sum and

Wl |

not be neasured. The work covered by these itens consists of

furnishing all concrete nmaterials, reinforcenment, mscell aneous enbedded
materi als, and equi pnent, and performng all |abor for the form ng,
manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

1.3

SUBM TTALS

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

SD-08 Statenents
M xture Proportions; GA

The results of trial mxture design studies along with a statenment giving
t he maxi mum noni nal coarse aggregate size and the proportions of
ingredients that will be used in the manufacture of each strength or class
of concrete, at least 14 days prior to conmencing concrete placing
operations. Aggregate weights shall be based on the saturated surface dry
condition. The statenment shall be acconpanied by test results froman
approved i ndependent commercial testing |aboratory, showi ng that m xture
desi gn studi es have been nade with materials proposed for the project and
that the proportions selected will produce concrete of the qualities

i ndicated. No substitutions shall be made in the materials used in the

m xture design studies w thout additional tests to show that the quality of
the concrete is satisfactory.

[ AME3]
SD- 09 Reports
Testing and Inspection for Contractor Quality Control; GA
Certified copies of laboratory test reports, including mll tests and all
other test data, for portland cenent, blended cenent, pozzol an, ground
granul ated bl ast furnace slag, silica fune, aggregate, adm xtures, and
curing conpound proposed for use on this project.
SD- 13 Certificates
Qualifications; FIQO
Witten docunmentation for Contractor Quality Control personnel
SD- 14 Sanpl es
Surface Retarder; FIO

Surface retarder material with manufacturer's instructions for application
in conjunction with air-water cutting.

1.4  QUALI FI CATI ONS
Contractor Quality Control personnel assigned to concrete construction

shall be American Concrete Institute (ACl) Certified Wrknmen in one of the
foll owi ng grades or shall have witten evidence of having conpleted simlar
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qual i fication prograns:

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

Al'l personnel performng sanpling and testing of concrete will be AC
certified as a Level | field testing technician. AC personnel wll
remain on site during entire concrete placenent.

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

1.5 GENERAL REQUI REMENTS
1.5.1 Tol erances

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 ACl 117/117R  Level and
grade tol erance neasurenents of slabs shall be nmade as soon as possible
after finishing;, when forns or shoring are used, the neasurenents shall be
made prior to renoval .

1.5.1.1 Fl oors

For the purpose of this Section the followi ng term nology correl ation
between ACI 117/ 117R and this Section shall apply:

Floor Profile Quality

Classification From ACl 117/ 117R This Section

Conventional Bullfl oated Sane
Conventional Strai ghtedged Sane

Fl at Fl oat Finish or Trowel Finish
Very Fl at Sane. Use only with F-system

Level ness tol erance shall not apply where design requires floors to be
sloped to drains or sloped for other reasons.

1.5.1.2 Fl oors by the F-Nunber System

The flatness and | evel ness of floors shall be carefully controlled and the
tol erances shall be neasured by the F-Nunber system of Paragraph 4.5.6 and
4.5.6.1 of ACl 117/ 117R  The Contractor shall furnish an approved fl oor
profil ograph or other equi prent capabl e of neasuring the floor flatness
(FF) nunber and the floor |evel ness (FL) nunmber in accordance with ASTM E
1155. The Contractor shall performthe tol erance neasurenents within 72
hours after floor slab construction while being observed by the Contracting
Oficer. The tolerances of surfaces beyond the limts of ASTME 1155 (the
areas within 24 inches of enbednents and construction joints) shall be
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acceptable to the Contracting Oficer. Tolerances of the foll owi ng areas
shall neet the requirenents for the listed surfaces as specified in
paragraphs 4.5.6 and 4.5.6.1 of ACl 117/117R

M ni rum | ocal F nunber
Fl at ness F(f) Level F(I)

Bul | f| oat ed- 13 10 Al Areas
St r ai ght edged- 15 10 Al Areas
Fl oat Fi ni sh- 15 10 Al Areas
Trowel Fini sh- 15 10 Al Areas
Very Fl at - 25 15 Al Areas

1.5.1.3 Fl oors by the Strai ghtedge System

The flatness of the floors shall be carefully controlled and the tol erances
shal |l be nmeasured by the strai ghtedge system as specified in paragraph
4.5.7 of ACI 117/117R, using a 10 foot straightedge, within 72 hours after
floor slab installation and before shores and/or fornms are renoved. The
listed tolerances shall be nmet at any and every location at which the

st rai ght edge can be pl aced.

Bul | f1 oat ed 1/ 2"
Strai ght edged 5/ 16"
Fl oat Finish 3/16"
Trowel Finish 1/8"
1.5.2 Strength Requirenments and wc Ratio
1.5.2.1 Strength Requirenents
Speci fied conpressive strength (f'c) shall be as foll ows:

COVPRESSI VE STRENGTH STRUCTURE CR PORTI ON OF STRUCTURE

3000 psi at 28 days [An#3] Al Areas

[AME3] Concrete made with high-early strength cenent shall have a 7-day
strength equal to the specified 28-day strength for concrete nade with Type
I or Il portland cenent. Conpressive strength shall be deternmined in
accordance with ASTM C 39. Flexural strength shall be determined in
accordance with ASTM C 78.

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

(1) Testing. Sanples for strength tests of each cl ass of
concrete shall be taken not | ess than once a day, not |ess than
once for each 100 cubic yards, nor |ess than once per each 5000
square feet of surface area for slabs or wal k; whichever is
greater. Field cured specinens for deternmning formrenoval tinme
or when a structure nmay be put in service shall be nade in nunbers
directed to check the adequacy of curing and protection of
concrete in the structure. The specinens shall be renoved from
the nolds at the age of 24 hours and shall be cured and protected,
i nsofar as possible, in the same manner as that given to the
portion of the structure the sanpl es represent.

I nvestigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls bel ow the
specified strength requirenment 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
shal | 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 determ ned 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 requirenent and
if no single core is less than 75 percent of the specified
strength requirenent. 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.

Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of
the structure, load tests may be directed by the Contracting

O ficer in accordance with the requirenents of AC 318/ 318R
Concrete work evaluated by structural analysis or by results of a
| oad test as being understrength shall be corrected in a nanner
sati sfactory to the Contracting Oficer. Al investigations,
testing, load tests, and correction of deficiencies shall be
performed 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.

[ AME3]

1.5.2.2

Water-Cenment Ratio
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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
0.50 to 0.55 Al of structure

These w/ c's may cause higher strengths than that required above for
conpressive or flexural strength. The maxinumw c required will be the
equi valent w c as determ ned by conversion fromthe weight ratio of water
to cement plus pozzolan, silica funme, and ground granul ated bl ast furnace
slag (GEBF slag) by the wei ght equival ency nethod as described in ACI 211. 1.
In the case where silica fume or G3&BF slag is used, the weight of the
silica fume and G&BF slag shall be included in the equations of AC 211.1
for the termP which is used to denote the wei ght of pozzol an

1.5.3 Al r Entrai nment

Al [AME3] normal weight concrete shall be air entrained to contain
between 3 and 5 percent total air, except that when the nom nal maxi num
size coarse aggregate is 3/4 inch or smaller it shall be between 4.5 and
7.5 percent. Specified air content shall be attained at point of placenent
into the forns. Air content for nornal wei ght concrete shall be deterni ned
in accordance with ASTM C 231. [ AME3]

1.5.4 Sl unmp
Slunmp of the concrete, as delivered to the point of placenent into the

forns, shall be within the following limts. Slunp shall be determ ned in
accordance with ASTM C 143.

Sl unmp
Structural El enent M ni mum Maxi mum

Wal I's, colums and beans 2in. 4 in,
Foundation walls, substructure
wal I s, footings, slabs 1in. 3in.
Any structural concrete approved
for placenent by punping:

At punp 4 in, 6 in.

If plasticizers are used, they will be added at project site.

When use of a plasticizing adnm xture conformng to ASTM C 1017 or when a
Type F or G high range water reducing adni xture conformng to ASTMC 494 is
permtted to increase the slunp of concrete, concrete shall have a slunp of
2 to 4 inches before the adm xture i s added and a maxi nrum sl unp of 8 inches
at the point of delivery after the adm xture is added. For troweled floors,
slunp of structural |ightweight concrete with normal wei ght sand pl aced by
punp shall not exceed 5 inches at the point of placenent. For other sl abs,
slunp of Iightweight concrete shall not exceed 4 inches at point of
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pl acenent .
1.5.5 Concrete Tenperature

The tenperature of the concrete as delivered shall not exceed 90 degrees F
When the anbient tenperature during placing is 40 degrees F or |less, or
is expected to be at any tinme within 6 hours after placing, the tenperature

of the concrete as delivered shall be between 55 and 75 degrees F

1.5.6 Si ze of Coarse Aggregate

The | argest feasi ble nom nal nmaxi mum si ze aggregate (NVSA) specified in
par agr aph AGGREGATES shall be used in each placenment. However, nom na
maxi mum si ze of aggregate shall not exceed any of the foll ow ng:
three-fourths of the mnimumcover for reinforcing bars, three-fourths of
the m ni num cl ear spaci ng between reinforcing bars, one-fifth of the
narrowest di mension between sides of fornms, or one-third of the thickness
of sl abs or toppings.

1.5.7 Speci al Properties and Products

Concrete nmay 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.

1.5.8 Li ght wei ght Aggregate Structural Concrete

[ AME3]

1.5.9 Techni cal Service for Specialized Concrete

The services of a factory trained technical representative shall be
obt ai ned to oversee proportioning, batching, mxing, placing,
consol i dating, and finishing of specialized structural concrete, such as
the use of admi xtures in concrete. The technical representative shall be
on the job full time until the Contracting Oficer is satisfied that field
controls indicate concrete of specified quality is furnished and that the
Contractor's crews are capable of continued satisfactory work. The
techni cal representative shall be available for consultation with, and
advice to, Governnent forces.

1.6 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.

1.6.1 Proportioning Studies for Normal Wight Concrete
Trial design batches, mixture proportioning studies, and testing
requi renents for various classes and types of concrete specified shall be

the responsibility of the Contractor. Except as specified for flexura
strength concrete, mxture proportions shall be based on conpressive
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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
manuf acturer's or producer's test reports indicating conpliance with these
specifications. Trial mxtures having proportions, consistencies, and air
content suitable for the work shall be nmade based on nethodol ogy descri bed
in ACl 211.1, using at least three different water-cenment ratios for each
type of mxture, which will produce a range of strength enconpassing those
required for each class and type of concrete required on the project. The
maxi mum wat er-cenent rati os required in the paragraph Maxi mum Al | owabl e w ¢
Ratio will be the equival ent water-cenment rati o as determ ned by conversion
fromthe weight ratio of water to cenment plus pozzolan, silica fume, and
ground granul ated bl ast furnace slag (GEBF slag) by the wei ght equival ency
nmet hod as described in ACl 211.1. |In the case where silica funme or GGBF
slag is used, the weight of the silica fume and G&EF sl ag shall be included
in the equations in ACl 211.1 for the termP, which is used to denote the
wei ght of pozzolan. |If pozzolan is used in the concrete m xture, the
m ni mum pozzol an content shall be 15 percent by wei ght of the total
cenentitious material, and the maxi num shall be 35 percent. Laboratory
trial mxtures shall be designed for maxi mumpernitted slunp and air
content. Separate sets of trial mixture studies shall be made for each
conbi nati on of cenentitious 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 otherw se permtted
by these specifications, an accelerator or a retarder nay 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
requi res special properties and for concrete to be placed in unusually
difficult placing | ocations. The tenperature of concrete in each trial
batch shall be reported. For each water-cenent ratio, at |east three test
cylinders for each test age shall be made 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 showi ng the rel ationship
bet ween wat er-cenent ratio and strength for each set of trial mx studies.
In addition, a curve shall be plotted showing the rel ati onship between 7
day and 28 day strengths. Each mixture shall be designed to pronote easy
and suitabl e concrete placenent, consolidation and finishing, and to
prevent segregati on and excessive bl eeding.

1.6.2 Proportioning Studies for Flexural Strength Concrete

Trial design batches, mixture proportioning studies, and testing

requi renents shall conformto the requirenents specified in paragraph
Proportioning Studies for Normal Wight Concrete, except that proportions
shal |l be based on flexural strength as determ ned by test speci nens (beans)
fabricated in accordance with ASTM C 192 and tested in accordance with ASTM
C 78. Procedures given in ACl 211.1 shall be nodified as necessary to
acconmodat e fl exural strength.

[ AME3]

1.6.3 Average Conpressive Strength Required for M xtures
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The m xture proportions selected during mxture design studi es shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anount 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 bel ow 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.

1.6.3.1 Conput ati ons from Test Records

VWhere a concrete production facility has test records, a standard devi ation
shall be established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is cal cul ated shal
represent materials, 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
shall be the average of the strengths of two cylinders nade 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 devi ati on as
det er mi ned above:

f'cr =f'c + 1.34S where units are in psi

f'er =f'c + 2.33S - 500 where units are in psi

Where S = standard devi ation

VWhere 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 ated 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

1.6.3.2 Conput ati ons w t hout Previous Test Records
When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be deternined as follows:

If the specified conpressive strength f'c is 3,000 to 5,000 psi,
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f'er =f'c + 1,200 psi

[AME3] 1.7  STORAGE OF MATERI ALS

Cenment and ot her cenentitious naterials shall be stored in weathertight
bui | di ngs, bins, or silos which will exclude noisture and contam nants and
keep each material conpletely separated. Aggregate stockpiles shall be
arranged and used in a nmanner to avoi d excessive segregation and to prevent
contam nation with other nmaterials 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. Qher materials
shall be stored in such a manner as to avoid contani nati on and
deterioration. Adm xtures which have been in storage at the project site
for Ionger than 6 nonths or which have been subjected to freezing shall not
be used unless retested and proven to neet the specified requirenments.
Materials shall be capable of being accurately identified after bundl es or
contai ners are opened.

1.8  GOVERNMENT ASSURANCE | NSPECTI ON AND TESTI NG

Day-to day inspection and testing shall be the responsibility of the
Contractor Quality Control (CQC) staff. However, representatives of the
Contracting O ficer can and will inspect construction as considered
appropriate and will nonitor operations of the Contractor's CQC staff.
CGovernnent inspection or testing will not relieve the Contractor of any of
his CQC responsibilities.

1.8.1 Material s

The Governnment will sanple and test aggregates, cenentitious naterials,
other materials, and concrete to deternine conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as nay be necessary for procurenment of representative
test sanples. Sanples of aggregates will be obtained at the point of
batching in accordance with ASTM D 75. Qher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples nmay be placed in storage for later testing when
appropri ate.

1.8.2 Fresh Concrete

Fresh concrete will be sanpled as delivered in accordance with ASTM C 172
and tested in accordance with these specifications, as considered necessary.

1.8.3 Har dened Concrete

Tests on hardened concrete will be performed by the Governnent when such
tests are consi dered necessary.

1.8.4 | nspection
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Concrete operations nmay be tested and inspected by the Governnent as the
proj ect 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 PRCODUCTS
2.1  CEMENTITI QUS MATERI ALS

Cenentitious Materials shall be portland cenent, portland-pozzol an cenent,
or portland cenent in conbination with pozzolan 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 nmaterial

2.1.1 Portl and Cenent

ASTM C 150, Type | low alkali with a nmaxi mum 15 percent anount of
tricalciumalunnate, or Type Il low alkali or Type V. Wite portland
cenent shall neet the above requirenents except that it may be Type |, Type
Il or Type Ill low alkali. White Type Ill shall be used only in specific

areas of the structure, when approved in witing. The alkali content shal
not exceed 0.6 percent.

2.1.2 H gh-Early-Strength Portland Cenent
ASTM C 150, Type IIl with tricalciumalumnate limted to 5 percent, |ow
alkali. Type Ill cenent shall be used only in isolated instances and only
when approved in witing.

2.1.3 Bl ended Cenents
ASTM C 595, Type IP IS

2.1. 4 Pozzolan (Fly Ash)
ASTM C 618, Cass F with the optional requirenents for nultiple factor
drying shrinkage, and uniformty from Tabl e 2A of ASTM C 618. Requi r enment
for maxi mum al kalies from Table 1A of ASTM C 618 shall apply. |[|f pozzol an
is used, it shall never be less than 15 percent nor nore than 35 percent by
wei ght of the total cenentitious material

2.2  AGGREGATES

Gradations on fine and coarse aggregates shall be perforned twi ce a week
during concreting operations. Aggregates shall conformto the follow 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
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Coarse aggregate shall conformto ASTM C 33, Cass 5S. Coarse aggregate
shall be well graded fromfine to coarse within prescribed Iimts. Mxi num
nom nal coarse aggregate size shall be 1 1/2" except as foll ows:

(a) Nom nal maxi mum size of aggregate shall be not larger than 1/5 the
narrowest di nension between the sides of the forns of the nmenber for which

concrete is to be used nor larger than 3/4 the mni numcl ear spacing
bet ween bars.

(b) Nom nal maxi mum size of aggregate shall be not larger than 1/3 the
slab thickness and shall not exceed 1 1/2" for slabs over 4 1/2" thick.

(c) Were concrete is used as fill for lintel blocks, and other nasonry
units designated to be filled, the maxi num size shall not exceed 1/2".

2.2.3 Li ght wei ght Aggregat e
[ AM#3]
2.3 CHEM CAL ADM XTURES
Chemi cal adm xtures, when required or permtted, 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 Ar-Entraining Adm xture

ASTM C 260 and shall consistently entrain the air content in the specified
ranges under field conditions.

2.3.2 Accelerating Adm xture

ASTM C 494, Type C or E, except that calciumchloride or adm xtures
contai ning cal ciumchloride shall not be used.

2.3.3 \Water-Reducing or Retardi ng 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. 4 H gh- Range Wat er Reducer
ASTM C 494, Type F or G except that the 6-nonth and 1-year strength
requi renents are wai ved. The adm 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 perfornance of
separate m xture design studies.

2.3.5 Surface Retarder
CCE CRD-C 94.

2.3.6 Expandi ng Adm xture
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Al um num powder type expandi ng adm xture conform ng to ASTM C 937.
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 pol yethyl ene sheet shall not be used.

2.4.2 Menbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber conmpound
nmeeting Cass B requirenents shall be used for surfaces that are to be

pai nted or are to receive bitum nous roofing, or waterproofing, or floors
that are to recei ve adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conpound shal

contain a fugitive dye, and shall have the reflective requirenents in ASTM
C 309 wai ved.

2.4.3 Burl ap and Cotton Mat
Burlap and cotton mat used for curing shall conformto AASHTO M 182.
2.5 WATER
Water for m xing 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 nmeets the requirenments of COE CRD C 400

2.6 NONSHRI NK GRQUT

Nonshrink grout shall conformto ASTM C 1107, Grade A, and shall be a
comercial fornulation suitable for the proposed application

2.7 LATEX BONDI NG AGENT

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

2.8 EPOXY RESIN

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.

2.9 EMBEDDED | TEM5

Enbedded itens shall be of the size and type indicated or as needed for the

application. Dovetail slots shall be gal vani zed steel. Hangers for
suspended ceilings shall be as specified in Section 09510 ACOUSTI CAL
CEILINGS. Inserts for shelf angles and bolt hangers shall be of nalleable

iron or cast or wought steel
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2.10 FLOCR HARDENER

Fl oor hardener shall be a col orl ess agueous sol uti on contai ning zinc
silicofluoride, magnesium silicofluoride, or sodiumsilicofluoride. These
silicofluorides can be used individually or in conbination. Proprietary
hardeners nmay be used if approved in witing by the Contracting O ficer

2.11  VAPCR BARRI ER

Vapor barrier shall be polyethyl ene sheeting with a m ni mumthi ckness of 6
mls or other equivalent material having a vapor perneance rating not
exceeding 0.5 perns as deternined in accordance with ASTM E 96.

2.12 JAO NT MATERI ALS
2.12.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be prefornmed materials conform ng to ASTM D
1751 or ASTM D 1752. WMaterials for waterstops shall be in accordance wth
Section 03150 EXPANSI ON JAO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.
Materials for and sealing of joints shall conformto the requirenents of
Section 07900 JO NT SEALING 02760 FI ELD MOLDED SEALANTS FOR SEALI NG JO NTS
IN Rl G D PAVEMENTS, or COVPRESSI ON JO NT SEALS FOR CONCRETE PAVEMENTS.

2.12.2 Contraction Joints in Sl abs

[ AME3]
PART 3 EXECUTI ON

3.1  PREPARATI ON FCR PLACI NG

Bef ore comenci ng concrete placenent, the follow ng shall be perforned
Surfaces to receive concrete shall be clean and free fromfrost, ice, nud,
and water. Forns shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMAMORK.
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE RElI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,

cl ean, and free of hardened concrete and foreign material. Equipnment for
consolidating concrete shall be at the placing site and in proper worKking
order. Equipnent and material for curing and for protecting concrete from
weat her or nechani cal danage shall be at the placing site, in proper

wor ki ng condition and in sufficient anount for the entire placenent. Wen
hot, wi ndy conditions during concreting appear probable, equipnent and
material shall be at the placing site to provide w ndbreaks, shading,

foggi ng, or other action to prevent plastic shrinkage cracking or other
damagi ng drying of the concrete.

3.1.1 Foundat i ons

3.1.1.1 Concrete on Earth Foundati ons
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Earth (subgrade, base, or subbase courses) surfaces upon which concrete is
to be placed shall be clean, danp, and free fromdebris, frost, ice, and
standing or running water. Prior to placenent of concrete, the foundation
shall be well drained and shall be satisfactorily graded and uniformy
conpact ed

3.1.1.2 Preparati on of Rock

Rock surfaces upon which concrete is to be placed shall be free fromoil
standi ng or running water, ice, nud, drunmy rock, coating, debris, and

| oose, sem detached or unsound fragments. Joints in rock shall be cl eaned
to a satisfactory depth, as determ ned by the Contracting Oficer, 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 Placed Concrete. Rock
surfaces shall be kept continuously noist for at |east 24 hours i mediately
prior to placing concrete thereon. Al horizontal and approxi nately

hori zontal surfaces shall be covered, inmedi ately before the concrete is

pl aced, with a |ayer of nortar proportioned simlar to that in the concrete
m xture. Concrete shall be placed before the nortar stiffens.

3.1.1.3 Excavated Surfaces in Lieu of Forns

Concrete for footings and walls may be placed directly against the soi
provided the earth or rock has been carefully trinmed, is uniformand
stabl e, and neets the conpaction requirenents of Section 02315 EXCAVATI ON,
FI LLI NG AND BACKFI LLI NG FOR BUI LDI NGS. The concrete shall be placed

wi t hout becom ng contam nated by | oose nmaterial, and the outline of the
concrete shall be within the specified tol erances.

3.1.2 Previously Placed Concrete

Concrete surfaces to which additional concrete is to be bonded shall be
prepared for receiving the next horizontal lift by cleaning the
construction joint surface with either air-water cutting, sandblasting,
hi gh- pressure water jet, or other approved nmethod. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Oficer. A r-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
nmet hod used, the resulting surfaces shall be free fromall |aitance and
inferior concrete so that clean surfaces of well bonded coarse aggregate
are exposed and rmake up at |east 10-percent of the surface area,
distributed uniformy throughout the surface. The edges of the coarse
aggregate shall not be undercut. The surface of horizontal construction
joints shall be kept continuously wet for the first 12 hours during the
24-hour period prior to placing fresh concrete. The surface shall be
washed conpletely clean as the |ast operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cenent grout of about the consistency of thick creamshall be thoroughly
scrubbed into the existing surface i medi ately ahead of the topping

pl acing. The grout shall be a 1:1 mixture of portland cenent and sand
passing the No. 8 sieve. The topping concrete shall be deposited before
the grout coat has had tine to stiffen
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3.1.2.1 Ar-Water Cutting

Air-water cutting of a fresh concrete surface shall be perfornmed at the
proper time and only on horizontal construction joints. The air pressure
used in the jet shall be 100 psi plus or mnus, 10 psi, and the water
pressure shall be just sufficient to bring the water into effective

i nfluence of the air pressure. Wen approved by the Contracting Oficer, a
surface retarder conplying with the requirenments of COE CRD-C 94 may be
applied to the surface of the lift in order to prolong the period of tine
during which air-water cutting is effective. After cutting, the surface
shall be washed and rinsed as long as there is any trace of cloudi ness of
the wash water. Were necessary to renove accumul ated | ai tance, coati ngs,
stains, debris, and other foreign material, high-pressure waterjet or
sandbl asting shall be used as the | ast operation before placing the next
lift.

3.1.2.2 H gh- Pressure Water Jet

A stream of water under a pressure of not |ess than 3,000 psi shall be used

for cutting and cleaning. |Its use shall be delayed until the concrete is
sufficiently hard so that only the surface skin or nortar is renoved and
there is no undercutting of coarse-aggregate particles. |If the waterjet is

i ncapabl e of a satisfactory cleaning, the surface shall be cleaned by
sandbl asti ng.

3.1.2.3 Wt Sandbl asting

Wet sandbl asting shall be used after the concrete has reached sufficient
strength to prevent undercutting of the coarse aggregate particles. After
wet sandbl asting, the surface of the concrete shall then be washed
thoroughly to renove all | oose materials.

3.1.2.4 \Waste D sposa

The met hod used in di sposing of waste water enployed in cutting, washing,
and rinsing of concrete surfaces shall be such that the waste water does
not stain, discolor, or affect exposed surfaces of the structures, or
danmage the environnment of the project area. The nethod of disposal shal
be subject to approval.

3.1.2.5 Preparati on of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved nanner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be npist but w thout free
wat er when concrete is placed.

3.1.3 Vapor Barrier
Vapor barrier shall be provided beneath the interior on-grade concrete
floor slabs. The greatest widths and | engths practicable shall be used to

elimnate joints wherever possible. Joints shall be |apped a nini mum of 12
i nches. Torn, punctured, or danaged vapor barrier material shall be
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renoved and new vapor barrier shall be provided prior to placing concrete.
For mnor repairs, patches may be nmade using |laps of at |east 12 inches.
Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesi ve or tape not less than 2 inches wi de and conpatible with the
menbrane. Vapor barrier shall be placed directly on underlying subgrade,
base course, or capillary water barrier, unless it consists of crushed
material or large granular material which could puncture the vapor barrier

In this case, the surface shall be choked with a light |ayer of sand, as
approved, before placing the vapor barrier. A 2 inch |ayer of conpacted,
cl ean concrete sand (fine aggregate) shall be placed on top of the vapor
barrier before placing concrete. Concrete placenent shall be controlled so
as to prevent damage to the vapor barrier, or any covering sand.

3.1. 4 Enbedded Itens

Bef ore pl acenent of concrete, care shall be taken to determne that all
enbedded itens are firmy and securely fastened in place as indicated on
the drawi ngs, or required. Conduit and other enbedded itens shall be clean
and free of oil and other foreign matter such as | oose coatings or rust,

pai nt, and scale. The enbedding of wood in concrete will be permtted only
when specifically authorized or directed. Voids in sleeves, inserts, and
anchor slots shall be filled tenporarily with readily renovable nmaterials
to prevent the entry of concrete into voids. Wlding shall not be
performed on enbedded nmetals within 1 foot of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

3.2 CONCRETE PRCDUCTI ON
3.2.1 Bat chi ng, M xing, and Transporting Concrete

Concrete shall either be batched and mixed 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 ot herw se
specified. Truck mxers, agitators, and nonagitating transporting units
shall conply with NRMCA TMMB 100. Ready-m x plant equi pnment and facilities
shall be certified in accordance with NRMCA QC 3. Approved batch tickets
shall be furnished for each | oad of ready-m xed concrete. Site-m xed
concrete shall conformto the foll owi ng subparagraphs.

3.2.1.1 Cener a

The batching plant shall be located off site close to the project. The

bat chi ng, m xing and pl aci ng system shall have a capacity of at |east 65
cubi ¢ yards per hour. The batching plant shall conformto the requirenents
of NRMCA CPMB 100 and as specified; however, rating plates attached to

bat ch pl ant equi pnent are not required.

3.2.1.2 Bat chi ng Equi pnent

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

i nterlocks such that the discharge device cannot be actuated until the
indicated material is within the applicable tolerance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the
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requi renents of NRMCA CPMB 100. The weight of water and adm xtures shal
be recorded i f batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent internmngling at any tinme. Aggregates shall be

wei ghed either in separate weigh batchers w th individual scales or
provided the smallest size is batched first, cunulatively in one wei gh
bat cher on one scale. Aggregate shall not be weighed in the sanme batcher
with cenmentitious material. |If both portland cenment and ot her cenentitious
material are used, they may be batched cunul atively, provided that the
portland cenment is batched first. Water nay be nmeasured by wei ght or

vol ure. Water shall not be weighed or neasured cunul atively w th 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. Adni xtures shall be furnished as a |iquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, nmechanical device for neasuring and di spensi ng each adm xture
shal |l be provided. Each adni 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 automatically in a nanner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified mxing period. Wen use of truck mxers makes this
requi renent inpractical, the adnm xture di spensers shall be interlocked with
the sand batchers. D fferent adm xtures shall not be conbined prior to
introduction in water and shall not be allowed to internmngle until in
contact with the cenent. Admi xture dispensers shall have suitable devices
to detect and indicate flow during di spensing or have a neans for visua
observation. The plant shall be arranged so as to facilitate the

i nspection of all operations at all tinmes. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates fromeach bin
or conpartment, 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 marked with a

per manent sign stating the contents.

3.2.1.3 Scal es

The wei ghi ng equi prent shall conformto the applicable requirenments of CPMB
Concrete Plant Standard, and of N 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 ot her auxiliary equi pment required
for checking the operating performance of each scal e or other measuring
devices. The tests shall be nmade at the specified frequency in the
presence of a CGovernnent inspector. The weighing equi pnment shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cators.

3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghi ng Equi pnent
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PERCENT OF REQUI RED

MATERI AL VEI GHT
Cenmentitious nmaterials 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 prment
For vol unetric 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

3.2.1.5 Mbi sture Contr ol

The plant shall be capabl e of ready adjustnent 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.

3.2.1.6 Concrete M xers

M xers shall be stationary mixers or truck mxers. Mxers shall be capable
of combining the materials into a uniformmxture and of discharging this
m xture wthout segregation. The mxers shall not be charged in excess of
the capacity recommended by the nmanufacturer. The nixers shall be operated
at the drumor m xi ng bl ade speed designated by the manufacturer. The

m xers shall be maintained in satisfactory operating condition, and the

m xer drunms shall be kept free of hardened concrete. Should any nixer at
any tinme produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired.

3.2.1.7 Stationary M xers

Concrete plant mixers shall be drumtype nixers of tilting, nontilting,

hori zontal -shaft, or vertical-shaft type, or shall be pug mll type and
shall be provided with an acceptable device to | ock the di scharge nechani sm
until the required mxing tine has elapsed. The mixing tinme and uniformty
shall conformto all the requirenents in ASTM C 94 applicable to
central - m xed concrete.

3.2.1.8 Truck M xers
Truck mixers, the mxing of concrete therein, and concrete uniformty shal
conformto the requirenents of ASTM C 94. A truck nixer may be used either

for conplete mixing (transit-mxed) or to finish the partial mxing done in
a stationary mxer (shrink-mxed). Each truck shall be equipped with two
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counters fromwhich it is possible to determ ne the nunber of revol utions
at mxing 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.

3.3 LI GHTVEI GHT AGGREGATE CONCRETE

[ AME3]
3.4  TRANSPORTI NG CONCRETE TO PRQJIECT SI TE

Concrete shall be transported to the placing site in truck m xers,
agitators, or by approved punpi ng equi pnment or conveyors. Nonagitating
equi prrent, ot her than punps, shall not be used for transporting |ightweight
aggregate concrete.

3.5 CONVEYI NG CONCRETE ON SITE

Concrete shall be conveyed fromm xer or transporting unit to fornms as
rapidly as possible and within the tinme interval specified by nethods which
wi |l prevent segregation or |oss of ingredients using follow ng equi prment.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.5.1 Bucket s

The interior hopper slope shall be not |ess than 58 degrees fromthe

hori zontal, the m ni num di nmensi on of the clear gate opening shall be at
least 5 tines the nom nal nmaxi num size aggregate, and the area of the gate
openi ng shall not be less than 2 square feet. The nmaxi mum di nensi on of the
gat e opening shall not be greater than twi ce the m ni num di nension. The
bucket gates shall be essentially grout tight when closed and nay be
manual Iy, pneuratically, 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 anount and
rate of deposit of concrete in each dunping position

3.5.2 Transfer Hoppers

Concrete nmay be charged into nonagitating hoppers for transfer to other
conveyi ng devi ces. Transfer hoppers shall be capabl e of receiving concrete
directly fromdelivery vehicles and shall have coni cal - 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.

3.5.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-nm xed concrete shall conformto the requirenments of ASTM
C 94. MNonagitating equi pnent shall be used only for transporting

pl ant - m xed concrete over a snooth road and when the hauling tinme is |ess
than 15 m nutes. Bodies of nonagitating equi pnrent shall be snooth,
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watertight, nmetal containers specifically designed to transport concrete,
shaped with rounded corners to mninize segregation, and equi pped wth
gates that will permt positive control of the discharge of the concrete.

3.5.4 Chut es

When concrete can be placed directly froma truck nmixer, agitator, or
nonagi tati ng equi pnent, the chutes nornmally attached to this equi pment by
t he manufacturer may be used. A discharge deflector shall be used when
required by the Contracting Oficer. Separate chutes and other simlar
equi prent will not be permitted for conveying concrete

3.5.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit w thout segregation of
ingredients or loss of nortar and shall be provided with positive nmeans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shall be constructed such that the idler spacing shall not exceed 36 inches.
The belt speed shall be a mnimumof 300 feet per mnute 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.

3.5.6 Concrete Punps

Concrete nmay 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 tinmes the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |ess than 4 inches. Al umi num pi pe shall not
be used.

3.6 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 comes first after the

i ntroduction of the mxing water to the cenent and aggregates. Wen the
concrete tenperature exceeds 85 degrees F, the tine 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 nmanner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi prment are not
supported by in-place reinforcement. Placing will not be pernitted when
the sun, heat, wind, or limtations of facilities furnished by the
Contractor prevent proper consolidation, finishing and curing. Sufficient
pl aci ng capacity shall be provided so that concrete can be kept free of
cold joints.

3.6.1 Depositi ng Concrete
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Concrete shall be deposited as close as possible to its final position in
the fornms, and there shall be no vertical drop greater than 5 feet except
where suitable equiprment 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 material shall not be used. Wen tenporary spreaders
are used in the forns, the spreaders shall be renoved as their service
becones unnecessary. Concrete shall not be placed in slabs over col ums
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 tinme as concrete for adjoining slabs.

3.6.2 Consol i dati on

I medi 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 times be adequate in effectiveness and nunber to properly
consolidate the concrete; a spare vibrator shall be kept at the jobsite
during all concrete placing operations. The vibrators shall have a
frequency of not |ess than 10,000 vi brations per mnute, an anplitude of at
| east 0.025 inch, and the head di aneter shall be appropriate for the
structural nenber and the concrete nixture being placed. Vibrators shal
be inserted vertically at uniformspacing over the area of placenent. The
di stance between insertions shall be approximately 1-1/2 tinmes 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 Iayer and at | east 6 inches into the
preceding layer if there is such. Vibrator shall be held stationary unti
the concrete is consolidated and then vertically withdrawmn slowy while
operating. Formvibrators 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 forns. Slabs 4 inches and less in
t hi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved techni que. Excessive vibration of |ightweight concrete
resulting in segration or flotation of coarse aggregate shall be prevented.
Frequency and anplitude of vibrators shall be determ ned in accordance
with COE CRD-C 521. Gate tanpers ("jitterbugs") shall not be used

3.6.3 Col d Weat her Requi renents

Speci al protection neasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are antici pated before the expiration of the
specified curing period. The anbient tenperature of the air where concrete
is to be placed and the tenperature of surfaces to receive concrete shal

be not |ess than 40 degrees F. The tenperature of the concrete when pl aced
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shall be not |less than 50 degrees F nor nore than 75 degrees F. Heating of
the m xing water or aggregates will be required to regulate the concrete

pl acing tenperature. Materials entering the mxer shall be free fromice
snow, or frozen lunps. Salt, chemcals or other materials shall not be

i ncorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conform ng to ASTM C 494, Type C or E nmay be
used, provided it contains no calciumchloride. Calciumchloride shall not
be used.

3.6.4 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 submitted 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 reinforcenments shall be cool ed as approved prior to concrete placenent
when steel tenperatures are greater than 120 degrees F. Conveying and

pl aci ng equi pnent shall be cooled if necessary to maintain proper
concrete-pl aci ng tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperat ure

Rel ati ve Hum dity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenper at ure
Concrete Pl acenent Degr ees
G eater than 60 90 F
40- 60 85 F
Less than 40 80 F

3.6.4.1 Additional Hot Wather Requirenents

Concrete shall be place in accordance with ACl 305R  During periods of
war m weat her, the followi ng precautions shall be taken to prevent the
formati on of plastic-shrinkage cracks resulting from excessive | oss of
noi sture fromthe concrete:

a. The nmetal forns and/or underlying base or subgrade materials that wll
not be covered by vapor barriet or simlar material shall be cool ed by
sprinkling or fogging with water i medi ately before the placenent of
concrtete.

b. Al concrete shall be delivered to the forns at a tenperature bel ow 85
degrees F, except that concrete with retardi ng adni xtures may have
tenperatures of 85 degrees to 90 degrees F as deposited in the forns.

c. Placenent may be allowed only at night or in early norning hours if
necessary to nmaintain the concrete tenperature and keep forns cool
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d. The concrete shall be placed and finished as rapidly as practicable and
curing will start immediately after final finishing has been conpl eted on
any section of a floor or placenent.

e. The finished surface of the concrete shall be kept danp by applying a
water fog or mi st with approved spraying equi prent until mats can be
applied as required by the noist curing nethod.

f. CQuring for the first 24 hours after placenent shall be by the noist
curing nmethod. After this initial curing period any of the specified
nmet hods may be used for the remaining period of curing.

3.6.5 Prevention of Plastic Shrinkage Cracking

During hot weather with low humidity, and particularly with 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.
Particul ar 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 cracking can be anti ci pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and w ndbreaks and by appl ying 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.

3.6.6 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure conplete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl aci ng concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and ot her tight spacing. An appropriate concrete m xture shal
be used, and the nom nal maxi mum si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators wth
heads of a size appropriate for the cl earances avail able shall be used, and
t he consolidation operation shall be closely supervised to ensure conplete
and thorough consolidation at all points. Were necessary, splices of
reinforcing bars shall be alternated to reduce congestion. Were two nats
of closely spaced reinforcing are required, the bars in each mat shall be
pl aced in matching alignment to reduce congestion. Reinforcing bars may be
tenmporarily crowded to one side during concrete placenent provided they are
returned to exact required | ocation before concrete placenent and
consol i dati on are conpl et ed.

3.6.7 Pl aci ng Fl owabl e Concrete
If a plasticizing adm xture conforming 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 neet all requirenents of paragraph GENERAL
REQUI REMENTS in PART 1. Extrene care shall be used in conveying and
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pl acing the concrete to avoid segregation. Consolidation and finishing
shall neet all requirenents of paragraphs Placi ng Concrete, Finishing
Formed Surfaces, and Finishing Unforned Surfaces. No rel axation of
requi renents to acconmodate fl owabl e concrete will be permtted

3.7 JANTS

Joints shall be |located and constructed as indicated or approved. Joints
not indicated on the drawi ngs shall be | ocated and constructed to mninze
the inpact on the strength of the structure. |In general, such joints shal
be | ocated near the mddl e of the spans of supported sl abs, beans, and
girders unless a beamintersects a girder at this point, in which case the
joint in the girder shall be offset a distance equal to twi ce the wi dth of
the beam Joints in walls and colums shall be at the underside of floors,
sl abs, beans, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcement. Al reinforcenment shall be continued across joints; except
that reinforcenent or other fixed netal itens shall not be continuous

t hrough expansion joints, or through construction or contraction joints in
sl abs on grade. Reinforcenent shall be 2 inches clear fromeach joint.
Except where otherw se indicated, construction joints between interior

sl abs on grade and vertical surfaces shall consist of 30 pound
asphalt-saturated felt, extending for the full depth of the slab. The
perinmeters of the slabs shall be free of fins, rough edges, spalling, or
ot her unsightly appearance. Reservoir for sealant for construction and
contraction joints in slabs shall be forned to the di nensi ons shown on the
drawi ngs by renoving snap-out joint-formng inserts, by saw ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cleaned and seal ed as indicated and in accordance with
Section 07900 JO NT SEALI NG

3.7.1 Construction Joints

For concrete other than slabs on grade, construction joints shall be

| ocated so that the unit of operation does not exceed 60 feet. Concrete
shal |l be placed continuously so that each unit is nonolithic in
construction. Fresh concrete shall not be placed agai nst adjacent hardened
concrete until it is at least 24 hours old. Construction joints shall be
| ocated as indicated or approved. Were concrete work is interrupted by
weat her, end of work shift or other simlar type of delay, |ocation and
type of construction joint shall be subject to approval of the Contracting
Oficer. Unless otherw se indicated and except for slabs on grade,
reinforcing steel shall extend through construction joints. Construction
joints in slabs on grade shall be keyed or dowel ed as shown. Concrete
columms, walls, or piers shall be in place at least 2 hours, or until the
concrete begins to lose its plasticity, before placing concrete for beans,
girders, or slabs thereon. 1In walls having door or wi ndow openings, lifts
shall termnate at the top and bottomof the opening. Qher lifts shal
term nate at such levels as to conformto structural requirements or
architectural details. Were horizontal construction joints in walls or
columms are required, a strip of 1 inch square-edge |unber, bevelled and
oiled to facilitate renoval, shall be tacked to the inside of the forns at
the construction joint. Concrete shall be placed to a point 1 inch above
the underside of the strip. The strip shall be renoved 1 hour after the
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concrete has been placed, and any irregularities in the joint |ine shall be
leveled off with a wood float, and all |aitance shall be renoved. Prior to
pl aci ng additi onal concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.7.2 Contraction Joints in Sl abs on G ade

Contraction joints shall be | ocated and detail ed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the
concrete slab by [AM#3], or sawing a continuous slot with a concrete saw.
Regardl ess of method used to produce the weakened plane, it shall be 1/4
the depth of the slab thickness and between 1/8 and 3/16 inch w de. For
sawcut joints, cutting shall be tinmed properly with the set of the
concrete. Cutting shall be started as soon as the concrete has hardened
sufficiently to prevent ravelling of the edges of the saw cut. Cutting
shal | be conpl eted before shrinkage stresses becone sufficient to produce
cracking. Reservoir for joint sealant shall be forned as previously
speci fi ed.

3.7.3 Wt er st ops

Wat er st ops shall be installed in conformance with the locations and details
shown on the drawi ngs using materials and procedures specified in Section
03150 EXPANSI ON JAO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS.

3.7. 4 Dowel s and Tie Bars

Dowel s and tie bars shall be installed at the | ocations shown on the

drawi ngs and to the details shown, using nmaterials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved nethods to hold
the dowel in place during concreting within a nmaxi num al i gnnment tol erance
of 1/8 inch in 12 inches. "Structural" type deformed bar dowels, or tie
bars, shall be installed to neet the specified tolerances. Care shall be
taken during placing adjacent to and around dowels and tie bars to ensure
there is no displacenent of the dowel or tie bar and that the concrete
conpl etely enbeds the dowel or tie bar and is thoroughly consolidated

3.8 FINISH NG FORVED SURFACES

Forms, formmaterials, and formconstruction are specified in Section 03100
STRUCTURAL CONCRETE FORMAORK.  Fini shing of formed surfaces shall be as
specified herein. Unless another type of architectural or special finish
is specified, surfaces shall be left with the texture inparted by the forns
except that defective surfaces shall be repaired. Unless painting of
surfaces is required, uniformcolor of the concrete shall be naintai ned by
use of only one m xture w thout changes in materials or proportions for any
structure or portion of structure that requires a ass A or B finish
Except for major defects, as defined hereinafter, surface defects shall be
repaired as specified herein within 24 hours after forns are renoved.
Repairs of the so-called "plaster-type" will not be permtted in any

| ocation. Tolerances of forned surfaces shall conformto the requirenents
of ACl 117/117R These tol erances apply to the finished concrete surface,
not to the fornms thenselves; forns shall be set true to line and grade.
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Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface diameter shall be repaired as specified in

par agr aph Danp- Pack Mortar Repair. Defects whose surface dianeter is
greater than their depth shall be repaired as specified in paragraph Repair
of Major Defects. Repairs shall be finished flush with adjacent surfaces
and with the sanme surface texture. The cenent used for all repairs shal

be a blend of job cenent with white cenent proportioned so that the fina
color after curing and aging will be the sane as the adjacent concrete.
Concrete with excessive honeyconb, or other defects which affect the
strength of the nenber, will be rejected. Repairs shall be denonstrated to
be acceptable and free fromcracks or |oose or drunmy areas at the

conpl etion of the contract and, for Cass A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced

3.8.1 Cl ass B Finish

Cass Bfinish is required in the stairwell. Fins, ravelings, and | oose
material shall be renoved, all surface defects over 1/2 inch in dianeter or
nore than 1/2 inch deep, shall be repaired and, except as otherw se

i ndi cated or as specified in Section 03100 STRUCTURAL CONCRETE FORMADRK,
holes left by renoval of formties shall be reanmed and filled. Defects
nore than 1/2 inch in dianmeter shall be cut back to sound concrete, but in
all cases at least 1 inch deep. The Contractor shall prepare a sanple
panel for approval (as specified in PART 1) before comencing repair,
showi ng that the surface texture and color nmatch will be attai ned.

3.8.2 Class C and d ass D Finish

Cass Cfinish is required on conceal ed surfaces not exposed to view and
not covered by a as Dfinish. dass Dfinish my be used on foundation
surfaces agai nst which backfill will be placed. Fins, ravelings, and | oose
material shall be renoved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes |eft by
renoval of formties shall be reaned and filled. Honeyconb and ot her
defects nore than 1/2 inch deep or nore than 2 inches in dianmeter shall be
repaired. Defects nore than 2 inches in dianeter shall be cut back to
sound concrete, but in all cases at least 1 inch deep

3.9 REPAIRS
3.9.1 Danp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface diameter but not over 4 inchesshall be repaired
by the danp-pack nortar nmethod. 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. Mrtar shall be a stiff mx of 1
part portland cenment to 2 parts fine aggregate passing the No. 16 nesh
sieve, and m ni mum anmount of water. Only sufficient water shall be used to
produce a nortar which, when used, will stick together on being nolded into
a ball by a slight pressure of the hands and will not exude water but wll

| eave the hands danp. Mrtar shall be nixed and allowed to stand for 30 to

SECTI ON 03300 Page 30



Force XXl Sol di er Devel opnent Center - Phase |1 FHA 2
ACCOVMPANYI NG AMENDMVENT NO. 0003 TO SOLI ClI TATI ON NO. DACA63- 00- B- 0010

45 m nutes before use with rem xing performed i mediately prior to use
Mortar shall be thoroughly tanmped in place in thin layers using a hanmer
and hardwood bl ock. Holes passing entirely through walls shall be
completely filled fromthe inside face by forcing nortar through to the
outside face. Al holes shall be packed full. Danp-pack repairs shall be
noi st cured for at |east 48 hours.

3.9.2 Repai r of Major Defects

Maj or defects will be considered to be those nore than 1/2 inch deep or,

for Aass B finishes, nore than 1/2 inch in dianmeter and, for Cass C and D
finishes, nore than 2 inches in dianmeter. Al so included are any defects of
any ki nd whose depth is over 4 inches or whose surface dianeter is greater
than their depth. Mjor defects shall be repaired as specified bel ow

3.9.2.1 Surface Application of Murtar Repair

Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pment and procedures which will
not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcenment is encountered, concrete shall be renoved so as to expose
the reinforcenent for at least 2 inches on all sides. Al such defective
areas greater than 12 square inches shall be outlined by saw cuts at | east
1 inch deep. Defective areas |ess 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 fornmork
panels. After concrete renoval, the surface shall be thoroughly cleaned by
hi gh pressure washing to renove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours i nedi ately before
pl acing nortar and shall be danp but not wet at the tine of conmencing
nortar placenent. The Contractor, at his option, nmay use either
hand- pl aced nortar 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 nmade using a stiff nortar
preshrunk by allowi ng the nixed nortar to stand for 30 to 45 minutes and

then rem xed, thoroughly tanped into place in thin layers. |f hand-placed
nmortar is used, the Contractor shall test each repair area for drunmm ness
by firmtapping with a hamrer and shall inspect for cracks, both in the

presence of the Contracting Oficer's representative, inmediately before
conpl etion of the contract, and shall replace any show ng drunm ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
snmal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a hi gh-pressure stream as
approved. Repairs nmade using shotcrete equipnent will not be accepted
The nortar used shall be the sane nortar as specified for danp-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. Mbist
curing shall consist of several layers of saturated burlap applied to the
surface inmmedi ately after placenent is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywood or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.
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3.10  FI NI SH NG UNFORMED SURFACES

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

3.10.1 Cener a

The anbi ent tenperature of spaces adjacent to unformed surfaces being
finished and of the base on which concrete will be placed shall be not |ess
than 50 degrees F. In hot weather all requirenments of paragraphs Hot

Weat her Requirenents and Prevention of Plastic Shrinkage O acking shall be
met. Unformed surfaces that are not to be covered by additional concrete

or backfill shall have a float finish, with additional finishing as
specified bel ow, and shall be true to the el evation shown on the draw ngs.
Surfaces to receive additional concrete or backfill shall be brought to the

el evati on shown on the draw ngs, properly consolidated, and | eft true and
regular. Unless otherw se shown on the draw ngs, exterior surfaces shal
be sloped for drainage, as directed. Were drains are provided, interior
floors shall be evenly sloped to the drains. Joints shall be carefully
made with a jointing or edging tool. The finished surfaces shall be
protected fromstains or abrasions. Gate tanpers or "jitterbugs" shal

not be used for any surfaces. The dusting of surfaces with dry cenent or
other materials or the addition of any water during finishing shall not be
permtted. |If bleedwater is present prior to finishing, the excess water
shall be carefully dragged off or renoved by absorption wth porous
materials such as burlap. During finishing operations, extrenme care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks whi ch appear after hardeni ng)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal |l be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

[ AM#3]
3.10.2 Fl oat ed Fi ni sh

Slabs to receive nore than a rough slab finish shall next be given a wood
float finish. The screeding shall be followed i nmedi ately by darbyi ng or
bull floating before bleeding water is present, to bring the surface to a
true, even plane. Then, after the concrete has stiffened so that it wll

wi thstand a man's weight without inprint of nore than 1/4 inch and the

wat er sheen has di sappeared, it shall be floated to a true and even pl ane
free of ridges. Floating shall be performed by use of suitable hand floats
or power driven equiprent. Sufficient pressure shall be used on the floats
to bring a filmof noisture to the surface. Hand floats shall be nade of
wood, magnesium or alum num Lightwei ght concrete or concrete that
exhibits stickiness shall be floated with a nmagnesiumfloat. Care shall be
taken to prevent over-finishing or incorporating water into the surface.

3.10.3 Trowel ed Fini sh

After floating is conplete and after the surface noi sture has di sappeared,
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unformed surfaces shall be steel-troweled to a snmooth, even, dense finish,
free frombl em shes including trowel marks. In lieu of hand finishing, an
approved power finishing nachine nay be used in accordance with the
directions of the machine manufacturer. Additional trowelings shall be
performed, either by hand or machine until the surface has been trowel ed 3
times, with waiting period between each. Care shall be taken to prevent
blistering and if such occurs, troweling shall imediately be stopped and
operations and surfaces corrected. A final hard steel troweling shall be
done by hand, with the trowel tipped, and using hard pressure, when the
surface is at a point that the trowel wll produce a ringing sound. The
finished surface shall be thoroughly consolidated and shall be essentially
free of trowel marks and be uniformin texture and appearance. The
concrete mxture used for trowel ed finished areas shall be adjusted, if
necessary, in order to provide sufficient fines (cenentitious naterial and
fine sand) to finish properly.

3.10. 4 Non- Slip Finish

Non-slip floors shall be constructed in accordance with the foll ow ng
subpar agr aphs.

3.10.4. 1 Br ooned

Exterior stairwell tread surfaces shall be given a broonmed finish. After
floating, the surface shall be lightly steel troweled, and then carefully
scored by pulling a hair coarse or fiber push-type broom across the
surface. Brooning shall be transverse to traffic or at right angles to the
slope of the slab. After the end of the curing period, the surface shal

be vigorously brooned with a coarse fiber broomto renove all |oose or

sem -detached particl es.

3.11 FLOCR HARDENER

Al'l exposed concrete floor surfaces shall be treated with floor hardener

Fl oor hardener shall be applied after the concrete has been cured and then
air dried for 28 days. Three coats shall be applied, each the day after
the precedi ng coat was applied. For the first application, one pound of
the silocofluoride shall be dissolved in one gallon of water. For
subsequent applications, the solution shall be two pounds of silicofluoride
to each gallon of water. Floor should be nopped with clear water shortly
after the preceding application has dried to renove encrusted salts.
Proprietary hardeners shall be applied in accordance with the
manufacturer's instructions. During application, area should be well
ventilated. Precautions shall be taken when applying silicofluorides due
to the toxicity of the salts. Any conpound that contacts glass or al um num
shoul d be inmedi ately renoved with clear water

3.12 EXTERI OR SLAB AND RELATED | TEMS
3.12. 1 Pavenent s
Pavenents shall be constructed where shown on the drawi ngs. After forns

are set and underlying nmaterial prepared as specified, the concrete shal
be placed uniformy throughout the area and thoroughly vibrated. As soon
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as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol i dated and finished, the surface of the pavenent will be at the
required elevation. The entire surface shall be tanped with the strike
of f, or consolidated with a vibrating screed, and this operation continued
until the required conpaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately followi ng the final consolidation of the surface,
t he pavenent shall be floated longitudinally frombridges resting on the
side forns and spanni ng but not touching the concrete. |If necessary,
addi ti onal concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal |l be advanced not nore than half the length of the float and then
continued over the new and previously floated surfaces. After finishing is
conpl eted but while the concrete is still plastic, mnor irregularities and
score nmarks in the pavenent surface shall be elimnated by neans of

| ong- handl ed cutting strai ghtedges. Straightedges shall be 12 feet in

I ength and shall be operated fromthe sides of the pavenent and from
bridges. A straightedge operated fromthe side of the pavenent shall be
equi pped with a handle 3 feet |onger than one-half the width of the
pavenent. The surface shall then be tested for trueness with a 12 foot
strai ghtedge held in successive positions parallel and at right angles to
the center line of the pavenent, and the whole area covered as necessary to
detect variations. The straightedge shall be advanced al ong the pavenent

i n successive stages of not nore than one-half the length of the

strai ghtedge. Depressions shall be imediately filled with freshly m xed
concrete, struck off, consolidated, and refinished. Projections above the
required el evation shall also be struck off and refinished. The

strai ghtedge testing and finishing shall continue until the entire surface
of the concrete is true. Before the surface sheen has di sappeared and wel |
bef ore the concrete beconmes nonplastic, the surface of the pavenent shal

be given a nonslip sandy surface texture by belting with approved "belt"
and procedures or use of a burlap drag. A strip of clean, wet burlap from
3to5 feet wide and 2 feet |onger than the pavenent width shall be
carefully pulled across the surface. Edges and joints shall be rounded

wi th an edger having a radius of 1/8 inch. Curing shall be as specified.

3.12.2 Si dewal ks

Concrete shall be 4 inches mnimumthickness. Contraction joints shall be
provided at 5 feet spaces unless otherw se indicated. Contraction joints
shall be cut 1 inch deep with a jointing tool after the surface has been
finished. Transverse expansion joints 1/2 inch thick shall be provided at
changes in direction and where sidewal k abuts curbs, steps, rigid pavenent,
or other simlar structures. Sidewal ks shall be given a lightly brooned
finish. A transverse slope of 1/4 inch per foot shall be provided, unless
otherwi se indicated. Variations in cross section shall be limted to 1/4
inch in 5 feet.

3.12. 3 Curbs and Cutters
Concrete shall be formed, placed, and finished by hand using a properly

shaped "nul e" or constructed using a slipformmachi ne specially designed
for this work. Contraction joints shall be cut 3 inches deep with a
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jointing tool after the surface has been finished. Expansion joints (1/2
inch wide) shall be provided at 100 feet maxi mum spaci ng unl ess ot herw se
i ndi cated. Exposed surfaces shall be finished using a stiff bristled brush.

3.12.4 Pits and Trenches

Pits and trenches shall be constructed as indicated on the draw ngs.
Bottons and walls shall be placed nonolithically or waterstops and keys,
shal | be provided as approved.

3.13 CURI NG AND PROTECTI ON
3.13.1 Cener a

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

Concrete with Type 1l cenent 3 days
Al'l other concrete 7 days

I medi ately after placenent, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, mechanica
injury and danmage fromrain and flowi ng water for the duration of the
curing period. Air and forns in contact with concrete shall be naintai ned
at a tenperature above 50 degrees F for the first 3 days and at a
tenperature above 32 degrees F for the renai nder of the specified curing
peri od. Exhaust fumes from conbustion heating units shall be vented to the
out side of the enclosure, and heaters and ducts shall be placed and
directed so as not to cause areas of overheating and drying of concrete
surfaces or to create fire hazards. Materials and equi pnent needed for
adequate curing and protection shall be available and at the site prior to
pl acing concrete. No fire or excessive heat, including welding, shall be
permtted near or in direct contact with the concrete at any tinme. Except
as otherw se permtted by paragraph Menbrane Form ng Curing Conpounds,
noi st curing shall be provided for any areas to receive floor hardener, any
paint or other applied coating, or to which other concrete is to be bonded.
Except for plastic coated burlap, inpervious sheeting alone shall not be
used for curing.

3.13.2 Moi st Curi ng

Concrete to be noist-cured shall be maintai ned continuously wet for the
entire curing period, commencing i mediately after finishing. |If water or
curing materials used stain or discolor concrete surfaces which are to be
per manent |y exposed, the concrete surfaces shall be cleaned as approved.
When wooden forns are left in place during curing, they shall be kept wet

at all tines. |If steel forns are used in hot weather, nonsupporting
vertical forns shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are renoved before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shal |l be cured by ponding, by continuous sprinkling, by continuously
saturated burlap or cotton mats, or by continuously saturated plastic
coated burlap. Burlap and mats shall be clean and free from any
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contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
noi st curing is continuous 24 hours per day.

3.13.3 Menbrane Form ng Curing Conpounds

Menbrane form ng curing conpounds shall be used only on surfaces in the
followi ng areas: vertical walls, sidewal ks, and gradebeans. Menbrane
curing shall not be used on surfaces that are to receive any subsequent
treat ment dependi ng on adhesi on or bonding to the concrete, including
surfaces to which a snooth finish is to be applied or other concrete to be
bonded. However, a styrene acrylate or chlorinated rubber conmpound neeting
ASTM C 309, dass B requirenents, nay be used for surfaces which are to be
pai nted or are to receive bitum nous roofing or waterproofing, or floors
that are to recei ve adhesive applications of resilient flooring. The
curing conpound sel ected shall be conpatible with any subsequent paint,
roofing, waterproofing or flooring specified. Menbrane curing conpound
shall not be used on surfaces that are maintained at curing tenperatures
with free steam CQuring conpound shall be applied to forned surfaces

i mediately after the forns are renoved and prior to any patching or other
surface treatnment except the cleaning of |oose sand, nortar, and debris
fromthe surface. Al surfaces shall be thoroughly noi stened with water
Curing conpound shall be applied to slab surfaces as soon as the bl eeding
wat er has di sappeared, with the tops of joints being tenporarily sealed to
prevent entry of the conpound and to prevent noisture |oss during the
curing period. The curing conmpound shall be applied in a two-coat

conti nuous operation by approved notorized power-sprayi ng equi pnent
operating at a mnimum pressure of 75 psi, at a uni form coverage of not
nore than 400 square feet per gallon for each coat, and the second coat
shal | be applied perpendicular to the first coat. Concrete surfaces which
have been subjected to rainfall within 3 hours after curing conpound has
been applied shall be resprayed by the nethod and at the coverage
specified. Surfaces on which clear conmpound is used shall be shaded from
direct rays of the sun for the first 3 days. Surfaces coated with curing
conmpound shall be kept free of foot and vehicular traffic, and from ot her
sources of abrasion and contam nation during the curing period.

3.13. 4 | mper vi ous Sheeti ng

The following concrete surfaces nay be cured using inpervious sheets: sl abs.
However, except for plastic coated burlap, inpervious sheeting al one shal
not be used for curing. |[|npervious-sheet curing shall only be used on

hori zontal or nearly horizontal surfaces. Surfaces shall be thoroughly

wetted and be conpletely covered with the sheeting. Sheeting shall be at

| east 18 inches w der than the concrete surface to be covered. Covering

shall be laid with |ight-colored side up. Covering shall be | apped not

| ess than 12 inches and securely wei ghted down or shall be |apped not |ess

than 4 inches and taped to forma continuous cover with conpletely closed

joints. The sheet shall be weighted to prevent displacenent so that it
remains in contact with the concrete during the specified |length of curing.
Coverings shall be folded 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.
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3.13.5 Pondi ng or | mrersion

Concrete shall be continually imersed throughout the curing period. Wter
shall not be nore than 20 degrees F less than the tenperature of the
concrete.

3.13.6 Col d Weat her Curing and Protection

When the daily anbient |low tenperature is | ess than 32 degrees F the
tenperature of the concrete shall be naintai ned above 40 degrees F for the
first seven days after placing. During the period of protection renoval,
the air tenperature adjacent to the concrete surfaces shall be controlled
so that concrete near the surface will not be subjected to a tenperature
differential of nore than 25 degrees F as determ ned by suitable
tenperature neasuring devices furni shed by the Governnent, as required, and
installed adjacent to the concrete surface and 2 inches inside the surface
of the concrete. The installation of the thernoneters shall be nade by the
Contractor as directed.

3.14  SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, colum base plates, bearing plates for
beans and simlar structural nenbers, and machi nery and equi prent base

pl ates shall be set to the proper Iine and el evation with danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
nmortar or grout shall be approximately 1/24 the width of the plate, but not
less than 3/4 inch. Concrete and netal surfaces in contact w th grout

shall be clean and free of oil and grease, and concrete surfaces in contact
with grout shall be danp and free of laitance when grout is placed.
Nonshrink grout shall be used for colum basepl at es.

3.14. 1 Danp- Pack Beddi ng Mort ar

Danp- pack bedding nortar shall consist of 1 part cenent and 2-1/2 parts
fine aggregate having water content such that a nmass of nortar tightly
squeezed in the hand will retain its shape but will crunble when disturbed.
The space between the top of the concrete and bottom of the bearing plate
or base shall be packed with the bedding nortar by tanping or ranmng wth
a bar or rod until it is conpletely filled.

3.14.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed nmaterial requiring only the addition
of water. Water content shall be the minimumthat will provide a flowable
m xture and conpletely fill the space to be grouted w thout segregation,

bl eedi ng, or reduction of strength.

3.14. 2.1 M xi ng and Pl aci ng of Nonshrink G out

M xi ng and pl acing shall be in conformance with the material manufacturer's
instructions and as specified therein. Ingredients shall be thoroughly
dry-m xed before adding water. After adding water, the batch shall be

m xed for 3 mnutes. Batches shall be of size to all ow continuous

pl acenent of freshly mxed grout. Gout not used within 30 mnutes after
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m xi ng shall be discarded. The space between the top of the concrete or
machi nery- bearing surface and the plate shall be filled solid with the
grout. Fornms shall be of wood or other equally suitable material for
conpletely retaining the grout on all sides and on top and shall be renoved
after the grout has set. The placed grout shall be carefully worked by
roddi ng or other neans to elimnate voids; however, overworking and
breakdown of the initial set shall be avoided. Gout shall not be
retenpered or subjected to vibration fromany source. Wiere clearances are
unusual |y small, placenment shall be under pressure with a grout punp.
Tenperature of the grout, and of surfaces receiving the grout, shall be

mai ntai ned at 65 to 85 degrees F until after setting.

3.14.2. 2 Treat ment of Exposed Surfaces

For netal - oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 1
inch and inmedi ately covered with a parge coat of nortar consisting of 1
part portland cenment and 2-1/2 parts fine aggregate by weight, with
sufficient water to nmake a plastic nmixture. The parge coat shall have a
snooth finish. For other nortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be |eft untreated. Curing shall conply wth

par agr aph CURI NG AND PROTECTI ON.

3.15  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 Governnent from
sanpl es obtai ned at the nmanufacturer, at transfer points, or at the project
site. The Governnment will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and at | east once per
week thereafter for conformance with ASTM C 1077. Al technicians sanpling
and testing concrete shall be ACI concrete field testing technicians G ade

| certified. Testing |ab personnel shall be present during all concrete

pl acenent s.

3.15.1 G ading and Corrective Action
3.15.1. 1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal |l be one sieve analysis and fineness nodul us determ nation in
accordance with ASTM C 136 and CCE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanples are taken nmay be sel ected by
the Contractor as the nobst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mxer within
specification imts. Wen the anmount passing on any sieve is outside the
specification limts, the fine aggregate shall be inmedi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting O ficer, concreting shall be
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st opped, and inmedi ate steps taken to correct the grading.
3.15.1. 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 |location at which sanples are taken nay be
sel ected by the Contractor as the nost advantageous for production control
However, the Contractor shall be responsible for delivering the aggregate
to the mxer within specification limts. A test record of sanples of
aggregate taken at the sane | ocations shall show the results of the current
test as well as the average results of the five nost recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification limts for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the amount passing
any sieve is outside the specification limts, the coarse aggregate shal
be i mediately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. Were tw
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting O ficer. Concreting shall be stopped and i mmedi ate steps shal
be taken to correct the grading.

3.15.2 Qual ity of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
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

3.15.3 Scal es, Batchi ng and Recordi ng

The accuracy of the scales shall be checked by test weights prior to start
of concrete operations and at | east once every three nonths. Such tests
shal |l al so be nade as directed whenever there are variations in properties
of the fresh concrete that could result frombatching errors. Once a week
t he accuracy of each batching and recording device shall be checked during
a wei ghi ng operation by noting and recording the required weight, recorded
wei ght, and the actual weight batched. At the sane tine, the Contractor
shall test and ensure that the devices for dispensing adni 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 adjustnents or repairs have
been nade. Discrepancies in recording accuracies shall be corrected

i medi at el y.

3.15.4 Bat ch- Pl ant Contro
The neasurenent of concrete materials including cenentitious nmaterials,

each size of aggregate, water, and adm xtures shall be continuously
controlled. The aggregate wei ghts and anount of added water shall be
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adj usted as necessary to conpensate for free noisture in the aggregates.
The amount of air-entraining agent shall be adjusted to control air content
within specified limts. A report shall be prepared indicating type and
source of cenment used, type and source of pozzolan or slag used, anount and
source of adm xtures used, aggregate source, the required aggregate and

wat er wei ghts per cubic yard, anount of water as free noisture in each size
of aggregate, and the batch aggregate and water wei ghts per cubic yard for
each class of concrete batched during each day's plant operation

3.15.5 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
specimens are fabricated. In addition, at least two tests for air
content shall be nade on randomy sel ected batches of each
separate concrete m xture produced during each 8-hour period of
concrete production. Additional tests shall be nade when
excessive variation in workability is reported by the placing
foreman or Government inspector. Tests shall be made in
accordance with ASTM C 231 for normal wei ght concrete and ASTM C
173 for lightweight concrete. Test results shall be plotted on
control charts which shall at all tinmes be readily available to
the Governnment and shall be submitted weekly. Copies of the
current control charts shall be kept in the field by testing crews
and results plotted as tests are nade. Wien a single test result
reaches either the upper or lower action limt, a second test
shall imediately be nmade. The results of the two tests shall be
averaged and this average used as the air content of the batch to
pl ot on both the air content and the control chart for range, and
for determ ning need for any renmedial action. The result of each
test, or average as noted in the previous sentence, shall be
plotted on a separate control chart for each m xture on which an
"average line" is set at the mdpoint of the specified air content
range from paragraph Air Entrainment. An upper warning limt and
a lower warning limt line shall be set 1.0 percentage point above
and bel ow the average |line, respectively. An upper action limt
and a lower action limt |line shall be set 1.5 percentage points
above and bel ow the average line, respectively. The range between
each two consecutive tests shall be plotted on a secondary contro
chart for range where an upper warning limt is set at 2.0
percentage points and an upper action limt is set at 3.0
percentage points. Sanples for air content nmay be taken at the
m xer, however, the Contractor is responsible for delivering the
concrete to the placenent site at the stipulated air content. If
the Contractor's materials or transportati on nethods cause air
content |oss between the nixer and the placenment, correlation
sanpl es shall be taken at the placenent site as required by the
Contracting O ficer, and the air content at the m xer controlled
as directed.

b. Air Content Corrective Action. Wenever points on the contro
chart for percent air reach either warning limt, an adjustnent
shall imediately be nmade in the anount of air-entraining
adm xture batched. As soon as practical after each adjustnent,
anot her test shall be nade to verify the result of the adjustnent.
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Whenever a point on the secondary control chart for range reaches
the warning linmt, the adm xture di spenser shall be recalibrated
to ensure that it is operating accurately and with good
reproduci bility. Wenever a point on either control chart reaches
an action limt line, the air content shall be considered out of
control and the concreting operation shall inmmrediately be halted
until the air content is under control. Additional air content
tests shall be nmade when concreting is restarted.

c. Slunp Testing. 1In addition to slunp tests which shall be nade
when test specinmens are fabricated, at |east four slunp tests
shall be nmade 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 nment
i nspector. Test results shall be plotted on control charts which
shall at all tinmes be readily available to the Governnent and
shall be submtted weekly. Copies of the current control charts
shall be kept in the field by testing crews and results plotted as
tests are made. Wen 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 pl ot
on both the control charts for slunp and the chart for range, and
for determ ning need for any renmedial action. Limts shall be set
on separate control charts for slunp for each type of mxture.

The upper warning limt shall be set at 1/2 inch bel ow the

maxi mum al | owabl e sl unp specified in paragraph Slunp in PART 1 for
each type of concrete and an upper action limt |ine and | ower
action limt line shall be set at the nmaxi numand 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 whi ch an upper action Iimt is set at 2 inches. Sanples
for slunp shall be taken at the m xer. However, the Contractor is
responsi ble for delivering the concrete to the placenent site at
the stipulated slunp. |If the Contractor's nmaterials or
transportati on nmet hods cause slunp | oss between the m xer and the
pl acenent, correlation sanples shall be taken at the pl acenment
site as required by the Contracting Oficer, and the slunp at the
m xer controlled as directed.

d. Slunp Corrective Action. Wenever points on the control charts
for slunp reach the upper warning limt, an adjustnent shal
i medi ately be nade in the batch weights of water and fine
aggregate. The adjustnents are to be nade so that the total water
content does not exceed that anount allowed by the nmaxi mum w c
rati o specified, based on aggregates which are in a saturated
surface dry condition. Wen a single slunp reaches the upper or
lower action limt, no further concrete shall be delivered to the
placing site until proper adjustnments have been made. |mediately
after each adjustnent, another test shall be nade to verify the
correctness of the adjustnent. Wenever two consecutive
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i ndi vidual slunmp tests, nmade 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 limt, the concreting
operation shall inmediately be halted, and the Contractor shal
take appropriate steps to bring the slunp under control

Addi tional slunp tests shall be nade as directed.

e. Tenperature. The tenperature of the concrete shall be neasured
when conpressive strength specinens are fabricated. Measurenent
shall be in accordance with ASTM C 1064. The tenperature shall be
reported along with the conpressive strength data.

f. Strength Specinmens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete m xture placed during the day for each 75 cubic
yards or portion thereof or each 5000 square feet or portion
t hereof, whichever is greater, of that concrete m xture placed
each day. Additional sets of test specinens shall be nade, as
directed by the Contracting Oficer, when the m xture 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 nmanner. A set of test
speci mens for concrete with a 28-day specified strength per
par agraph Strength Requirenents in PART 1 shall consist of four
speci mens, two to be tested at 7 days and two at 28 days. [A set
of test specinmens for concrete with a 90-day strength per the sane
par agraph shall consist of six specinens, two tested at 7 days,
two at 28 days, and two at 90 days.] Test speci nens shall be
nol ded and cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 39 for test cylinders and ASTM C 78 for
test beans. Results of all strength tests shall be reported
i Mmediately to the Contracting Oficer. Quality control charts
shal |l be kept for individual strength "tests", ("test" as defined
i n paragraph Strength Requirenments 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 ACI 214. 3R

3.15.6 I nspection Before Pl acing

Foundati ons, construction joints, fornms, and enbedded itens shall be

i nspected by the Contractor in sufficient time 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.

3.15. 7 Pl aci ng
The placing foreman shall supervise placing operations, shall determne
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 recordi ng concrete tenperatures and anbi ent
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tenperature hourly during placing operations, weather conditions, tinme of
pl acenent, vol une placed, and nmethod 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
nmeet the tenperature requirenents, inmediate steps shall be taken to

i mprove tenperature controls.

3.15.8 Vi brators

The frequency and anplitude of each vibrator shall be deternmined 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 nade as
directed when a vibrator does not appear to be adequately consolidating the
concrete. The frequency shall be determned while the vibrator is
operating in concrete with the tachoneter being held agai nst 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 neasurenents 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 requirements of paragraph Consolidation, shall be i mediately
renoved from service and repaired or replaced.

3.15.9 Curing Inspection

a. Mist Curing Inspections. At |least once each shift, and not |ess
than twi ce per day on both work and non-work days, an inspection
shall be nmade of all areas subject to noist curing. The surface
noi sture condition shall be noted and recorded.

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

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

d. Menbrane Curing Corrective Action. Wen the coverage rate of the
curing conpound is |less than that specified or when the coverage
is not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per
day on non-work days, an inspection shall be made of all areas
bei ng cured using inpervious sheets. The condition of the
covering and the tightness of the |laps and tapes shall be noted
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and recorded.

f. Sheet Curing Corrective Action. Wen a daily inspection report
lists any tears, holes, or laps or joints that are not conpletely
cl osed, the tears and holes shall pronptly be repaired or the
sheets replaced, the joints closed, and the required curing period
for those areas shall be extended by 1 day.

3.15.10 Col d- Weat her Protection

At | east once each shift and once per day on non-work days, an inspection
shall be nmade of all areas subject to col d-weat her protection. Any
deficiencies shall be noted, corrected, and reported.

3.15. 11 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 time interval, uniformty of concrete mxing shall be
determ 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 mxing shall be determ ned in accordance with ASTM C 94.
The truck mxers shall be selected randomy for testing. Wen
sati sfactory perfornmance is found in one truck m xer, the
performance of m xers of substantially the sanme design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformty Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenments, either the mxing tine shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnents shall be nmade to the mixer until conpliance is
achi eved.

3.15.12 Reports

Al results of tests or inspections conducted shall be reported informally
as they are conpleted and in witing daily. A weekly report shall be
prepared for the updating of control charts covering the entire period from
the start of the construction season through the current week. During

peri ods of col d-weather protection, reports of pertinent tenperatures shal
be nmade daily. These requirenments do not relieve the Contractor of the
obligation to report certain failures i mMmediately as required in precedi ng
par agraphs. Such reports of failures and the action taken shall be
confirmed in witing in the routine reports. The Contracting Oficer has
the right to examne all contractor quality control records.

-- BEnd of Section --
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