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SECTION SF 30 BLOCK 14 CONTINUATION PAGE
Thefollowing itemsare applicableto this modification:

CONTINUATION
1. Please note that Amendments 5 and 6 were issued at the same time under the heading of Amendment 5.

2. Technicd plans and specifications are amended. Make appropriate changes in accordance with the attached.



OPERATIONS SUPPORT CENTER (OSC) PAGE 1 OF 2
LANGLEY AIR FORCE BASE, VIRGINIA
AMENDMENT NO. 7

SPECIFICATIONS

DIVISION 03 - CONCRETE

SECTION 03300 - CAST-IN-PLACE STRUCTURAL CONCRETE
REVISED this section.

DIVISION 10 - SPECIALTIES

SECTION 10270A - RAISED ACCESS FLOOR (RAF) SYSTEM
REVISED this section.

DIVISION 13 - SPECIAL CONSTRUCTION

SECTION 13210 - ABOVEGROUND FUEL STORAGE TANKS
REVISED this section.

SECTION 13930 - WET PIPE SPRINKLER SYSTEM, FIRE PROTECTION
REVISED this section.

DIVISION 16 - ELECTRICAL

SECTION 16415 - ELECTRICAL WORK, INTERIOR
REVISED this section.

Fire Protection Clarifications:

Under the base bid, the fire protection requirements on the 3" floor shall be limited to the
areas identified as E301 and F301. The base bid shall consider that the mechanical spaces
on the 3" floor are enclosed as indicated on the Option 1 plans. It is not the intent of the
drawings to require the attic area to be sprinklered as an extension of the mechanical
spaces under the base bid.
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DRAWINGS
The following drawing sheets have been revised:

C-103A  EXISTING CONDITIONS AND DEMOLITION
Plan clarification for Nealy Ave demolition, see sketch sheet SKA-C1.

A-606 HOLLOW METAL FRAME DOOR AND WINDOW DETAILS
At Sill Detail S-16, change note for glass from "1/4" TEMPERED CLEAR GLASS
LIGHT" to "FIRE RESISTANT GLASS".

P-001 LEGEND SCHEDULES NOTES AND ABBREVIATIONS
Add General Work Note 22 - Floor drains located within slab below raised floor
shall be of the ball type backwater valve floor drain with cleanout flush with slab.
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PART 1

1.

SECTI ON 03300

CAST- | N- PLACE STRUCTURAL CONCRETE

GENERAL

1 REFERENCES

11/01

The publications listed below forma part of this specification to the

ext ent

r ef er enced.

desi gnation only.

ACl | NTERNATI ONAL (ACl)

ACl 117/117R

ACl 211.1

ACl 214.3R

ACl 305R

ACl 318/ 318R

AASHTO

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

ASTM C

The publications are referred to in the text by basic

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

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

(1988; R 1997) Sinmplified Version of the
Recommended Practice for Eval uation of
Strength Test Results of Concrete

(1999) Hot Weat her Concreting

(1999) Building Code Requirenents for
Structural Concrete and Commentary

AMERI CAN ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

( AASHTO)

M 182

(1991; R 1996) Burlap Cloth Made from Jute
or Kenaf

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

1017/ C 1017M

1059

1064/ C 1064M

1077

1107

136

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

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

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

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

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

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

SECTI ON 03300 Page 1
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ASTM C 143/ C 143M (2000) Slunp of Hydraulic Cenent Concrete

ASTM C 150 (1999a) Portl and Cemnent

ASTM C 171 (1997a) Sheet Materials for Curing Concrete

ASTM C 172 (1999) Sampling Freshly M xed Concrete

ASTM C 173 (1994ael) Air Content of Freshly M xed
Concrete by the Volunetric Method

ASTM C 192/ C 192M (2000) Making and Curing Concrete Test
Specinens in the Laboratory

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

ASTM C 260 (2000) Air-Entraining Adm xtures for
Concrete

ASTM C 309 (1998a) Liquid Menbrane-Fornmi ng Conpounds
for Curing Concrete

ASTM C 31/ C 31M (2000e1) Making and Curing Concrete Test
Specinens in the Field

ASTM C 33 (1999ael) Concrete Aggregates

ASTM C 39/ C 39M (2001) Comnpressive Strength of Cylindrical
Concrete Speci nmens

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

ASTM C 494/ C 494M (1999ael) Chemnical Adm xtures for Concrete

ASTM C 552 (2000) Cellular dass Thermal Insulation

ASTM C 578 (1995) Rigid, Cellular Polystyrene Thernal
I nsul ati on

ASTM C 591 (1994) Unfaced Prefornmed Rigid Cellular
Pol yi socyanurate Thernal |nsul ation

ASTM C 595 (2000a) Bl ended Hydraulic Cenents

ASTM C 618 (2000) Coal Fly Ash and Raw or Cal ci ned

Nat ural Pozzolan for Use as a M neral
Adni xture in Concrete

ASTM C 78 (1994) Flexural Strength of Concrete (Using
Si mpl e Beam Wt h Third-Point Loading)

ASTM C 881 (1999) Epoxy- Resi n-Base Bondi ng Systens for
Concrete

ASTM C 937 (1997) Gout Fluidifier for

Pr epl aced- Aggr egat e Concrete
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ASTM C 94/ C 94M (2000e2) Ready-M xed Concrete

ASTM C 940 (1998a) Expansion and Bl eedi ng of Freshly
M xed G outs for Prepl aced- Aggregate
Concrete in the Laboratory

ASTM C 989 (1999) G ound Granul ated Bl ast-Furnace Sl ag
for Use in Concrete and Mortars

ASTM D 1751 (1999) Prefornmed Expansion Joint Filler for
Concrete Paving and Structural Construction
(Nonextrudi ng and Resilient Bitum nous

Types)
ASTM D 75 (1987; R 1997) Sanpling Aggregates
ASTM E 1155 (1996) Determ ning Floor Flatness and

Level ness Using the F-Nunber System
ASTM E 96 (2000) Water Vapor Transmi ssion of Materials
NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY ( NI ST)

NI ST HB 44 (1997) NI ST Handbook 44: Specifications,
Tol erances, and ot her Techni cal
Requi rements for Wi ghing and Measuri ng
Devi ces

NATI ONAL READY- M XED CONCRETE ASSCOCI ATI ON ( NRMCA)
NRMCA CPMB 100 (1996) Concrete Plant Standards \$n/c$\ X

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

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

U S. ARW CORPS OF ENG NEERS ( USACE)

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

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

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

SECTI ON 03300 Page 3
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1

1

2 LUMP SUM CONTRACT

Under this type of contract concrete items will be paid for by lunp sum and
will not be neasured. The work covered by these itens consists of
furnishing all concrete naterials, reinforcenment, m scell aneous enbedded
mat eri al s, and equi pnent, and performng all |abor for the form ng,

manuf acture, transporting, placing, finishing, curing, and protection of
concrete in these structures.

.3 SUBM TTALS

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

SD- 03 Product Data
M xture Proportions

The results of trial mxture design studies along with a
statenment giving the nmaxi num nom nal coarse aggregate size and the
proportions of ingredients that will be used in the manufacture of
each strength or class of concrete, at |east 14 days prior to
commenci ng concrete placing operations. Aggregate weights shall be
based on the saturated surface dry condition. The statenment shal
be acconpani ed by test results from an approved i ndependent
conmercial testing |aboratory, showi ng that mi xture design studies
have been nade with materials proposed for the project and that the
proportions selected will produce concrete of the qualities
indicated. No substitutions shall be made in the materials used in
the m xture design studies wi thout additional tests to show that
the quality of the concrete is satisfactory.

SD- 06 Test Reports
Testing and I nspection for Contractor Quality Control
Certified copies of laboratory test reports, including mll tests
and all other test data, for portland cenent, blended cenent,
pozzol an, ground granul ated bl ast furnace slag, silica fune,
aggregate, adm xtures, and curing conpound proposed for use on this
project. In addition to required nunber of subnittals, send one
copy of all test reports directly to the Contracting O ficer for
i nfornmati on and record purposes.
SD-07 Certificates
Qualifications
Witten docunentation for Contractor Quality Control personnel
4  QUALI FI CATI ONS

Contractor Quality Control personnel assigned to concrete construction
shal |l be American Concrete Institute (AClI) Certified Wrkmen in one of the
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foll owi ng grades or shall have witten evidence of having conpleted simlar
qualification prograns:

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

Concrete Transportation Construction |Inspector or

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

The foreman or | ead journeyman of the flatwork finishing crew shall have
simlar qualification for ACI Concrete Fl atwork Technici an/ Fi ni sher or
equal, with witten docunmentation

1.5 FI ELD TEST PANELS

Field test panels shall be constructed prior to beginning of work using the
mat eri al s and procedures proposed for use on the job, to denonstrate the
results to be attained. The quality and appearance of each panel shall be
subj ect to the approval of the Contracting O ficer, and, if not judged
satisfactory, additional panels shall be constructed until approval is
attained. Forned or finished surfaces in the conpleted structure shal

mat ch the quality and appearance of the approved field exanple.

1.5.1 Sl ab Panel s

A slab panel at least 4 feet by 5 feet and 4 inches thick shall be
constructed to establish the acceptable criteria for a broomfinish

1.6 GENERAL REQUI REMENTS
1.6.1 Tol er ances

Except as otherwi se specified herein, tol erances 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 nmeasurements 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 .

1.6.1.1 Fl oors

For the purpose of this Section the follow ng term nol ogy correl ation
between ACI 117/117R and this Section shall apply:

Fl oor Profile Quality

Classification From ACl 117/117R Thi s Section

Conventional Bullfl oated Sane
Conventional Strai ghtedged Sane

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

Level ness tol erance shall not apply where design requires floors to be

SECTI ON 03300 Page 5
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sl oped to drains or sloped for other reasons.
1.6.1.2 Fl oors by the F-Number 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 equipnent capable of neasuring the floor flatness
(FF) nunber and the floor |evel ness (FL) number in accordance with ASTME
1155. The Contractor shall performthe tol erance neasurenments 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
acceptable to the Contracting O ficer. Tolerances of the foll ow ng areas
shall neet the requirenents for the listed surfaces as specified in

par agraphs 4.5.6 and 4.5.6.1 of ACl 117/117R

1.6.2 Strength Requirenments and wc Ratio
1.6.2.1 Strength Requirenents

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

COVWPRESSI VE STRENGTH STRUCTURE OR PORTI ON OF STRUCTURE
4000 psi at 28 days Al'l concrete except foundations.
3000 psi at 28 days Concrete foundations.

Concrete slabs on-grade shall have a 28-day flexural strength of 650 psi
Concrete made with high-early strength cenent shall have a 7-day strength
equal to the specified 28-day strength for concrete nmade with Type | or ||
portland cement. Conpressive strength shall be determined in accordance
with ASTM C 39/C 39M  Fl exural strength shall be determ ned in accordance
with ASTM C 78.

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

b. Investigation of Low Strength Conpressive Test Results. Wen any
strength test of standard-cured test cylinders falls below 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/ C 42M At

SECTI ON 03300 Page 6
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| east three representative cores shall be taken from each nenber or
area of concrete in place that is considered potentially deficient.

The | ocation of cores will be deternined by the Contracting
Oficer to least inmpair the strength of the structure. Concrete in
the area represented by the core testing will be considered

adequate if the average strength of the cores is equal to at |east
85 percent of the specified strength requirement 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.

c. Load Tests. |If the core tests are inconclusive or inpractical to
obtain or if structural analysis does not confirmthe safety of the
structure, load tests may be directed by the Contracting Oficer in
accordance with the requirenents of ACI 318/ 318R.  Concrete work
eval uated by structural analysis or by results of a |load test as
bei ng understrength shall be corrected in a nanner satisfactory to
the Contracting Officer. All investigations, testing, |oad tests,
and correction of deficiencies shall be perforned 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
wi th the drawi ngs and specifications, the cost of investigations,
testing, and load tests will be at the expense of the Governnent.

d. Evaluation of Concrete Flexural Strength. Flexural strength
speci mens (beans) shall be fabricated by the Contractor and
| aboratory cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 78. The strength of the concrete will be
consi dered satisfactory so long as the average of all sets of three
consecutive test results equals or exceeds the specified flexura
strength and no individual test result falls bel ow the specified
flexural strength by nore than 50 psi.A "test" is defined as the
average of two conpani on beans. Additional analysis or testing,
i ncluding taking cores and/or load tests nmay be required at the
Contractor's expense when the strength of the concrete in the slab
is considered potentially deficient.

1.6.3 Al r Entrai nnent

Al'l nornmal weight concrete shall be air entrained to contain between 4 and
7 percent total air, except that when the nom nal naxi num size coarse
aggregate is 3/4 inch or snaller it shall be between 4.5 and 7.5 percent.
Specified air content shall be attained at point of placenent into the
fornms. Air content for normal weight concrete shall be determned in
accordance with ASTM C 231.

1.6.4 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/ C 143M

SECTI ON 03300 Page 7
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Sl unmp
Structural El enent M ni mum Maxi mum

VWl | s, col ums and beans 2 in. 4 in.

Foundation walls, substructure
wal I's, footings, slabs 1in. 3in.

Any structural concrete approved

for placenent by punping:
At punp 2.in. 6 in.
At discharge of line 1in. 4 in.

When use of a plasticizing adm xture conformng to ASTM C 1017/ C 1017M or
when a Type F or G high range water reduci ng adm xture conformng to ASTM C
494/ C 494Mis pernitted to increase the slunp of concrete, concrete shal
have a slunp of 2 to 4 inches before the admi xture is added and a maxi num
slunmp of 8 inches at the point of delivery after the adm xture is added.

1.6.5 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.

1.6.6 Si ze of Coarse Aggregate

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

1.6.7 Speci al Properties and Products

Concrete may contain adni 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 nix design studies.

1.7 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.

1.7.1 Proportioning Studies for Nornmal Wi ght Concrete

Trial design batches, m xture proportioning studies, and testing
requirenents 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
strength as deternined by test specinmens fabricated in accordance with ASTM
C 192/ C 192M and tested in accordance with ASTM C 39/C 39M Samples of all

SECTI ON 03300 Page 8
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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 made based on net hodol ogy descri bed
in ACl 211.1, using at least three different water-cenent ratios for each
type of mxture, which will produce a range of strength enconpassi ng those
required for each class and type of concrete required on the project. The
maxi mum wat er - cement rati os required in subparagraph Water-Cenment Ratio
will be the equivalent water-cenment ratio as determ ned by conversion from
the weight ratio of water to cement plus pozzolan, silica fume, and ground
granul ated bl ast furnace slag (GE&BF slag) by the weight equival ency nethod
as described in ACl 211.1. 1In the case where silica fume or GEBF slag is
used, the weight of the silica fune and G&F sl ag shall be included in the
equations in ACl 211.1 for the termP, which is used to denote the weight
of pozzolan. |If pozzolan is used in the concrete m xture, the m ninmm
pozzol an content shall be 15 percent by weight of the total cenentitious
materi al, and the maxi num shall be 35 percent. Laboratory trial mxtures
shal | be designed for nmaxi mumpermtted slunp and air content. Separate
sets of trial mxture studies shall be made for each conbi nation of
cementitious materials and each conbi nati on of adm xtures proposed for use.
No conbi nati on of either shall be used until proven by such studies,
except that, if approved in witing and otherw se permtted by these
specifications, an accelerator or a retarder may be used w t hout separate
trial mxture study. Separate trial mxture studies shall also be nade for
concrete for any conveying or placing nethod proposed which requires
speci al properties and for concrete to be placed in unusually difficult
pl acing | ocations. The temperature of concrete in each trial batch shal
be reported. For each water-cenment ratio, at |least three test cylinders
for each test age shall be nade and cured in accordance w t hASTM C 192/ C
192M They shall be tested at 7 and 28 days in accordance with ASTM C 39/C
39M Fromthese test results, a curve shall be plotted showi ng the
rel ati onshi p between water-cement ratio and strength for each set of tria
m x studies. |In addition, a curve shall be plotted show ng the
rel ati onship between 7 day and 28 day strengths. Each m xture shall be
designed to pronpte easy and suitable concrete placenent, consolidation and
finishing, and to prevent segregation and excessive bl eedi ng.

1.7.2 Aver age Conpressive Strength Required for M xtures

The nixture proportions selected during m xture design studies shal
produce a required average conpressive strength (f'cr) exceeding the

speci fied conpressive strength (f'c) by the anount indicated below. This
required average conpressive strength, f'cr, will not be a required
acceptance criteria during concrete production. However, whenever the
daily average conpressive strength at 28 days drops bel ow f'cr during
concrete production, or daily average 7-day strength drops below a strength
correlated with the 28-day f'cr, the mxture shall be adjusted, as
approved, to bring the daily average back up to f'cr. During production,
the required f'cr shall be adjusted, as appropriate, based on the standard
devi ati on being attai ned on the job.

1.7.2.1 Conput ati ons from Test Records

Where a concrete production facility has test records, a standard deviation
shal | be established in accordance with the applicable provisions of AC
214. 3R Test records fromwhich a standard deviation is cal cul ated shal
represent materials, quality control procedures, and conditions simlar to
those expected; shall represent concrete produced to neet a specified
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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 made fromthe sane
sampl 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

—

O

=
|

=f'c + 2.33S - 500 where units are in ps
Where S = standard devi ation

Where a concrete production facility does not have test records neeting the
requi renents above but does have a record based on 15 to 29 consecutive
tests, a standard deviation shall be established as the product of the
cal cul ated standard deviation and a nodification factor fromthe follow 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

1.7.2.2 Conput ati ons w t hout Previous Test Records

When a concrete production facility does not have sufficient field strength
test records for calculation of the standard deviation, the required
average strength f'cr shall be determ ned as foll ows:

a. |If the specified conpressive strength f'c is |l ess than 3,000 psi,
f'cr = f'c + 1000 psi
b. If the specified conpressive strength f'c is 3,000 to 5,000 psi,
f'cr =f'c + 1,200 psi
c. |If the specified conpressive strength f'c is over 5,000 psi
f'cr = f'c + 1,400 psi
1.8 STORAGE OF MATERI ALS

Cenent and other cenentitious materials shall be stored in weathertight
bui |l di ngs, bins, or silos which will exclude noisture and contani nants and
keep each material completely separated. Aggregate stockpiles shall be
arranged and used in a manner to avoi d excessive segregation and to prevent
contami nation with other materials or with other sizes of aggregates.
Aggregate shall not be stored directly on ground unless a sacrificial |ayer
is left undisturbed. Reinforcing bars and accessories shall be stored
above the ground on platforns, skids or other supports. Oher materials
shall be stored in such a manner as to avoid contam nation and
deterioration. Adm xtures which have been in storage at the project site
for longer than 6 nonths or which have been subjected to freezing shall not
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be used unless retested and proven to neet the specified requirenents.
Materials shall be capabl e of being accurately identified after bundles or
cont ai ners are opened.

1.9 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 Officer can and will inspect construction as consi dered
appropriate and will nonitor operations of the Contractor's CQC staff.
CGovernment inspection or testing will not relieve the Contractor of any of

his CQC responsibilities.
1.9.1 Materi al s

The Government will sanple and test aggregates, cenentitious nmaterials,
other materials, and concrete to determi ne conpliance with the
specifications as considered appropriate. The Contractor shall provide
facilities and | abor as nay be necessary for procurenent of representative
test sanples. Sanples of aggregates will be obtained at the point of

bat ching in accordance with ASTM D 75. Oher materials will be sanpl ed
fromstorage at the jobsite or fromother |ocations as considered
appropriate. Sanples may be placed in storage for later testing when
appropri at e.

1.9.2 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.

1.9.3 Har dened Concrete

Tests on hardened concrete will be performed by the Government when such
tests are considered necessary.

1.9.4 | nspection
Concrete operations nmay be tested and inspected by the Governnment as the
proj ect progresses. Failure to detect defective work or material will not
prevent rejection |ater when a defect is discovered nor will it obligate

the Government for final acceptance.
PART 2 PRODUCTS
2.1  CEMENTI TI QUS MATERI ALS

Cenentitious Materials shall be portland cenent, portland-pozzol an cenent,
portland bl ast-furnace slag cenent, or portland cenent in conbination with
pozzol an or ground granul ated bl ast furnace slag and shall conformto
appropriate specifications |isted below. Use of cenmentitious 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
cementitious material

2.1.1 Portl and Cenent

ASTM C 150, Type | with a maxi mum 15 percent anount of trical cium
al um nate, or Type |
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2.

1.2 Bl ended Cenents

ASTM C 595, Type IP (MS)or IS (MB).

.1.3 Pozzol an (Fly Ash)

ASTM C 618, Cass Cwith the optional requirenents for nultiple factor,

dryi ng shrinkage, and uniformty from Tabl e 2A of ASTM C 618. | f
pozzolan is used, it shall never be less than 15 percent nor nore than 35
percent by weight of the total cenentitious material. The Contractor shall

comply with EPA requirements in accordance with Section 01670 RECYCLED /
RECOVERED MATERI ALS.

.1.4 Ground Granul ated Bl ast - Furnace (GGEBF) Sl ag

ASTM C 989, G ade 120.

.2 AGGREGATES

Aggregates shall conformto the foll ow ng.

2.1 Fi ne Aggregate

Fi ne aggregate shall conformto the quality and gradation requirenents of
ASTM C 33.

. 2.2 Coar se Aggregate

Coarse aggregate shall conformto ASTM C 33, O ass 5S, size designation 57.

.3 CHEM CAL ADM XTURES

Chemi cal adm xtures, when required or pernmitted, shall conformto the
appropriate specification listed. Adm xtures shall be furnished in liquid
formand of suitable concentration for easy, accurate control of dispensing.

. 3.1 Ai r-Entraining Adm xture

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

. 3.2 Accel erating Adm xture

ASTM C 494/ C 494M Type C or E, except that calciumchloride or adm xtures
cont ai ni ng cal cium chl oride shall not be used.

.3.3 Wat er - Reduci ng or Retarding Adm xture

ASTM C 494/ C 494M Type A, B, or D, except that the 6-nonth and 1-year
conpressive and flexural strength tests are wai ved.

.3.4 H gh- Range Water Reducer

ASTM C 494/ C 494M Type F or G except that the 6-nonth and 1-year strength
requirenents are wai ved. The adm xture shall be used only when approved in
witing, such approval being contingent upon particular mixture control as

described in the Contractor's Quality Control Plan and upon perfornmance of

separate m xture design studies.
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2.3.5 Expandi ng Admi xture
Al um num powder type expandi ng adm xture conform ng to ASTM C 937.
2.3.6 O her Chem cal Adni xtures

Chemni cal adm xtures for use in producing flow ng concrete shall conply with
ASTM C 1017/ C 1017M Type | or I1. These adm xtures shall be used only
when approved in witing, such approval being contingent upon particul ar

m xture control as described in the Contractor's Quality Control Plan and
upon performance of separate m xture design studies.

2.4 CURI NG MATERI ALS
2.4.1 | mper vi ous- Sheet

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

2.4.2 Menmbr ane- For mi ng Conpound

Menbr ane- Form ng curing conpound shall conformto ASTM C 309, Type 1-D or
2, except that only a styrene acrylate or chlorinated rubber compound
meeting Class 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 receive adhesive applications of resilient flooring. The
curing conpound sel ected shall be compatible with any subsequent paint,
roofing, waterproofing, or flooring specified. Nonpignented conmpound shal
contain a fugitive dye, and shall have the reflective requirenents in ASTM
C 309 wai ved.

2.4.3 Burlap and Cotton WMat
Burlap and cotton mat used for curing shall conformto AASHTO M 182
2.5 WATER

Water for mixing and curing shall be fresh, clean, potable, and free of
injurious anmounts of oil, acid, salt, or alkali, except that non-potable
water may be used if it neets the requirenments of COE CRD- C 400.

2.6 NONSHRI NK GROUT

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

2.7 NONSLI P SURFACI NG MATERI AL

Nonslip surfacing material shall consist of 55 percent, mninum alumnm num
oxi de or silicon-di oxi de abrasive ceranically bonded together to forma
honogeneous material sufficiently porous to provide a good bond with
portland cenment paste; or factory-graded emery aggregate consisting of not
| ess than 45 percent al um num oxi de and 25 percent ferric oxide. The
aggregate shall be well graded fromparticles retained on the No. 30 sieve
to particles passing the No. 8 sieve.

2.8 LATEX BONDI NG AGENT

Latex agents for bonding fresh to hardened concrete shall conformto ASTM C
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1059.
2.9 EPOXY RESI N

Epoxy resins for use in repairs shall conformto ASTM C 881, Type V, G ade
2. (Cass as appropriate to the existing anbi ent and surface tenperatures.

2.10 EVBEDDED | TEMS

Enmbedded itenms 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 malleable

iron or cast or wought steel
2.11 FLOOR HARDENER

Fl oor hardener shall be a col orl ess aqueous sol ution containing zinc
silicofluoride, magnesiumsilicofluoride, or sodiumsilicofluoride. These
silicofluorides can be used individually or in conmbination. Proprietary
hardeners may be used if approved in witing by the Contracting O ficer.

2.12 PERI METER | NSULATI ON

Perinmeter insulation shall be polystyrene conformng to ASTM C 578, Type
I'l; polyurethane conform ng to ASTM C 591, Type I|I; or cellular glass
conform ng to ASTM C 552, Type | or IV. The Contractor shall conply with
EPA requirements in accordance with Section 01670 RECYCLED / RECOVERED
MATERI ALS. Perinmeter insulation shall have an R-Value of 11

2.13 VAPOR RETARDER

Vapor retarder shall be pol yethyl 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 determned in accordance with ASTM E 96

2.14 JO NT MATERI ALS
2.14.1 Joint Fillers, Sealers, and Waterstops

Expansion joint fillers shall be preforned materials conformng to ASTM D
1751. WMaterials for waterstops shall be in accordance with Section 03150
EXPANSI ON JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS. Materials for and
sealing of joints shall conformto the requirenments of Section 07900 JO NT
SEALI NG

2.14.2 Contraction Joints in Slabs
Sawabl e type contraction joint inserts shall conformto COE CRD C 540.
Nonsawabl e joint inserts shall have sufficient stiffness to permt
pl acement in plastic concrete without undue deviation froma straight Iine
and shall conformto the physical requirements of COE CRD-C 540, with the
exception of Section 3.4 "Resistance to Sawing". Plastic inserts shall be
pol yvi nyl chloride conform ng to the materials requirenents of COE CRD-C 572
PART 3 EXECUTI ON

3.1 PREPARATI ON FOR PLACI NG
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Bef ore commenci ng concrete placenent, the following shall be perforned.
Surfaces to receive concrete shall be clean and free fromfrost, ice, nud,
and water. Forms shall be in place, cleaned, coated, and adequately
supported, in accordance with Section 03100 STRUCTURAL CONCRETE FORMADORK
Rei nforcing steel shall be in place, cleaned, tied, and adequately
supported, in accordance with Section 03200 CONCRETE REI NFORCEMENT.
Transporting and conveyi ng equi pnent shall be in-place, ready for use,
clean, and free of hardened concrete and foreign material. Equipnent for
consol idating concrete shall be at the placing site and in proper working
order. Equiprment 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 anbunt for the entire placenent. Wen
hot, wi ndy conditions during concreting appear probable, equiprment 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

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 Excavated Surfaces in Lieu of Forns

Concrete for footings may be placed directly against the soil provided the
earth has been carefully trimmed, is uniformand stable, and neets the
conpaction requirenments of Section 02315 EXCAVATI ON, FILLI NG AND
BACKFI LLI NG FOR BUI LDI NGS. The concrete shall be placed w thout becomn ng
contam nated by | oose material, and the outline of the concrete shall be
within the specified tol erances.

3.1.2 Previ ously 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, sandbl asting,
hi gh- pressure water jet, or other approved nethod. Concrete at the side of
vertical construction joints shall be prepared as approved by the
Contracting Officer. Air-water cutting shall not be used on forned
surfaces or surfaces congested with reinforcing steel. Regardless of the
met 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 make 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 compl etely clean as the | ast operation prior to placing the next
lift. For heavy duty floors and two-course floors a thin coat of neat
cement 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 time to stiffen
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3.1.2.1 Preparation of Previously Placed Concrete

Concrete surfaces to which other concrete is to be bonded shall be abraded
in an approved manner that will expose sound aggregate uniformy w thout
damagi ng the concrete. Laitance and | oose particles shall be renoved.
Surfaces shall be thoroughly washed and shall be nbist but without free
wat er when concrete is placed.

3.1.3 Vapor Ret arder

Vapor retarder 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 mni mumof 12
inches. Torn, punctured, or damaged vapor retarder material shall be
renoved and new vapor retarder shall be provided prior to placing concrete.

For mnor repairs, patches may be made using | aps of at |least 12 inches.
Lapped joints shall be seal ed and edges patched with pressure-sensitive
adhesive or tape not less than 2 inches wide and conpatible with the
menbrane. Vapor retarder shall be placed directly on underlying subgrade,
base course, or capillary water barrier. Concrete placenent shall be
controlled so as to prevent danage to the vapor retarder, or any covering
sand.

3.1. 4 Perinmeter Insulation

Perineter insulation shall be installed at |ocations indicated. Adhesive
shal | be used where insulation is applied to the interior surface of
foundation walls and may be used for exterior application.

3.1.5 Enbedded Itens

Bef ore placerment of concrete, care shall be taken to determ ne 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 cl ean
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 materials
to prevent the entry of concrete into voids. Wlding shall not be
performed on enbedded netals within 1 feet of the surface of the concrete.
Tack wel ding shall not be perforned on or to enbedded itens.

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

Concrete shall either be batched and ni xed onsite or shall be furnished
froma ready-m xed concrete plant. Ready-m xed concrete shall be batched,
m xed, and transported in accordance with ASTM C 94/ C 94M except as

ot herwi se specified. Truck mxers, agitators, and nonagitating
transporting units shall conply with NRMCA TMVB 100. Ready-m x pl ant

equi prrent 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 ow ng subparagraphs.

3.2.1.1 Cener al

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

SECTI ON 03300 Page 16



OPERATI ONS SUPPORT CENTER, LANGLEY Al R FORCE BASE, VA MJUHJ02- 3010

bat ching plant shall conformto the requirenents of NRMCA CPMB 100 and as
speci fied; however, rating plates attached to batch plant equi pnent are not
required.

3.2.1.2 Bat chi ng Equi prent

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

i nterl ocks such that the di scharge device cannot be actuated until the
indicated material is within the applicable tol erance. The batching system
shal | be equi pped with accurate recorder or recorders that neet the

requi renents of NRMCA CPMB 100. The wei ght of water and adm xtures shal

be recorded if batched by weight. Separate bins or conpartnents shall be
provi ded for each size group of aggregate and type of cenentitious
material, to prevent intermngling at any time. Aggregates shall be

wei ghed either in separate weigh batchers with individual scales or
provided the smallest size is batched first, cumulatively in one weigh

bat cher on one scale. Aggregate shall not be weighed in the sanme batcher
with cenentitious material. |If both portland cement and ot her cenentitious
material are used, they nmay be batched cunul atively, provided that the
portland cerment is batched first. Water may be neasured by wei ght or

vol ume. Water shall not be wei ghed or neasured cunul atively w th another

ingredient. Filling and di scharging valves for the water metering 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. Adm xtures shall be furnished as a liquid of

sui tabl e concentration for easy control of dispensing. An adjustable,
accurate, mechanical device for neasuring and di spensing each adni xture
shal | be provided. Each adm xture di spenser shall be interlocked with the
bat chi ng and di schargi ng operation of the water so that each admixture is
separately batched and individually discharged automatically in a manner to
obtain uniformdistribution throughout the water as it is added to the
batch in the specified mxing period. Wen use of truck nixers makes this
requirenent inpractical, the adm xture di spensers shall be interlocked with
the sand batchers. Different adni xtures shall not be conbined prior to
introduction in water and shall not be allowed to intermngle until in
contact with the cenent. Adm xture dispensers shall have suitable devices
to detect and indicate flow during di spensing or have a nmeans for visua
observation. The plant shall be arranged so as to facilitate the
inspection of all operations at all tines. Suitable facilities shall be
provi ded for obtaining representative sanples of aggregates fromeach bin
or conpartnent, and for sanpling and calibrating the dispensing of
cenmentitious material, water, and admixtures. Filling ports for
cementitious materials 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 pnent shall conformto the applicable requirenents of CPMB
Concrete Plant Standard, and of NI ST HB 44, except that the accuracy shal
be plus or minus 0.2 percent of scale capacity. The Contractor shal
provi de standard test weights and any ot her auxiliary equipnment required
for checking the operating performance of each scal e or other neasuring
devices. The tests shall be made at the specified frequency in the
presence of a Governnent inspector. The weighing equi pnent shall be
arranged so that the plant operator can conveniently observe all dials or

i ndi cators.
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3.2.1.4 Bat chi ng Tol erances

(A) Tol erances w th Wi ghing Equi prent

PERCENT OF REQUI RED

VATERI AL \EI GHT
Cenmentitious materials Oto plus 2
Aggr egat e plus or mnus 2
Wat er plus or mnus 1
Chemi cal adm xture Oto plus 6

(B) Tolerances with Volunetric Equi prent
For volunetric batching equi prent used for water and adni 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 Moi sture Control

The plant shall be capable of ready adjustment to compensate for the
varyi ng noi sture content of the aggregates and to change the wei ghts 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 conbining the materials into a uniformm xture and of discharging this
m xture w thout segregation. The mixers shall not be charged in excess of
the capacity recomended by the nanufacturer. The m xers shall be operated
at the drum or 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 m xer at
any tine produce unsatisfactory results, its use shall be pronptly

di scontinued until it is repaired.

3.2.1.7 Stationary M xers

Concrete plant mxers shall be drumtype m xers of tilting, nontilting,

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

3.2.1.8 Truck Mxers
Truck m xers, the mixing of concrete therein, and concrete unifornmity shal
conformto the requirenents of ASTM C 94/C 94M A truck m xer may be used

either for conplete mxing (transit-mxed) or to finish the partial mxing
done in a stationary mxer (shrink-m xed). Each truck shall be equi pped
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with two counters fromwhich it is possible to determ ne the nunber of
revol utions at mxing speed and the nunber of revolutions at agitating
speed. 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  TRANSPORTI NG CONCRETE TO PRQIECT SI TE

Concrete shall be transported to the placing site in truck m xers,
agitators, nonagitating transporting equi prrent conform ng to NRMCA TMVB 100
or by approved punpi ng equi pnent.

3.4 CONVEYI NG CONCRETE ON SI TE

Concrete shall be conveyed from mi xer or transporting unit to forns as
rapidly as possible and within the time interval specified by nethods which
wi Il prevent segregation or |loss of ingredients using follow ng equi pnent.
Conveyi ng equi pnent shall be cl eaned before each pl acenent.

3.4.1 Bucket s

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

hori zontal, the m ni mum di nensi on of the clear gate opening shall be at

| east 5 times the nom nal maxi num size aggregate, and the area of the gate
openi ng shall not be less than 2 square feet. The maxi num di nensi on of the
gate opening shall not be greater than twi ce the m ni num di nension. The
bucket gates shall be essentially grout tight when cl osed and may be

manual |y, pneumatically, or hydraulically operated except that buckets

| arger than 2 cubic yardsshall not be nmanually operated. The design of the
bucket shall provide nmeans for positive regulation of the anpbunt and rate
of deposit of concrete in each dunping position

3.4.2 Transfer Hoppers

Concrete may be charged into nonagitating hoppers for transfer to other
conveyi ng devices. Transfer hoppers shall be capabl e of receiving concrete
directly fromdelivery vehicles and shall have conical - shaped di scharge
features. The transfer hopper shall be equipped with a hydraulically
operated gate and with a neans of external vibration to effect conplete

di scharge. Concrete shall not be held in nonagitating transfer hoppers
nmore than 30 m nutes.

3.4.3 Trucks

Truck m xers operating at agitating speed or truck agitators used for
transporting plant-nixed concrete shall conformto the requirements of ASTM
C 94/C 94M Nonagitating 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 mnutes. Bodies of nonagitating equi pnent shall be snpoth,
watertight, netal containers specifically designed to transport concrete,
shaped with rounded corners to minimze segregation, and equi pped with
gates that will permt positive control of the discharge of the concrete

3.4.4 Chut es
When concrete can be placed directly froma truck m xer, agitator, or
nonagi tati ng equi prent, the chutes nornmally attached to this equi pment by

the manuf acturer may be used. A discharge deflector shall be used when
required by the Contracting Oficer. Separate chutes and other simlar
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equi pnrent will not be permitted for conveying concrete.
3.4.5 Belt Conveyors

Belt conveyors shall be designed and operated to assure a uniformfl ow of
concrete frommxer to final place of deposit wthout segregation of
ingredients or loss of nortar and shall be provided with positive neans,
such as discharge baffle or hopper , for preventing segregation of the
concrete at the transfer points and the point of placing. Belt conveyors
shal | be constructed such that the idler spacing shall not exceed 36 inches.
The belt speed shall be a mninumof 300 feet per m nute and a maxi mum 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
through the reinforcing bars.

3.4.6 Concrete Punps

Concrete may be conveyed by positive displacenment punp when approved. The
punpi ng equi prent shall be piston or squeeze pressure type; pneunatic

pl aci ng equi prent 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 times the nom nal maxi num size coarse aggregate in the concrete
m xture to be punped but not |less than 4 inches. Al um num pi pe shall not
be used.

3.5 PLACI NG CONCRETE

M xed concrete shall be discharged within 1-1/2 hours or before the m xer
drum has revol ved 300 revol utions, whichever cones first after the
introduction of the m xing water to the cement and aggregates. \Wen the
concrete tenperature exceeds 85 degrees F, the tinme shall be reduced to 45
m nutes. Concrete shall be placed within 15 minutes after it has been

di scharged fromthe transporting unit. Concrete shall be handl ed from

m xer or transporting unit to forns in a continuous manner until the
approved unit of operation is conpleted. Adequate scaffolding, ranps and
wal kways shall be provided so that personnel and equi pnent are not
supported by in-place reinforcenent. Placing will not be permtted 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.

3.5.1 Deposi ting Concrete

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 suitabl e equipnent is provided to prevent segregation 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

|l evel. Concrete shall be deposited continuously in one layer or in |layers
so that fresh concrete is deposited on in-place concrete that is stil
plastic. Fresh concrete shall not be deposited on concrete that has
hardened sufficiently to cause fornmati 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 renpved as their service
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becones unnecessary. Concrete shall not be placed in slabs over colums
and walls until concrete in colums and walls has been in-place at |east
two hours or until the concrete begins to lose its plasticity. Concrete
for beans, girders, brackets, colum capitals, haunches, and drop panels
shal |l be placed at the sane tine as concrete for adjoining slabs.

3.5.2 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 |less. 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 vibrations per mnute, an anplitude of at
| east 0.025 inch, and the head di ameter shall be appropriate for the
structural nenber and the concrete nmixture 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 reasonabl e anbunt. The vibrator shal
penetrate rapidly to the bottomof the |ayer 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 withdrawm 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 forms. Slabs 4 inches and less in
thi ckness shall be consolidated by properly designed vibrating screeds or
ot her approved technique. Frequency and anplitude of vibrators shall be
determned in accordance with COE CRD-C 521. G ate tampers ("jitterbugs")
shal | not be used.

3.5.3 Col d Weat her Requirenents

Speci al protection nmeasures, approved by the Contracting Oficer, shall be
used if freezing tenperatures are anticipated 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 placed
shall be not |ess 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 fromi ce,
snow, or frozen lunps. Salt, chemcals or other materials shall not be
incorporated in the concrete to prevent freezing. Upon witten approval,
an accel erating adm xture conform ng to ASTM C 494/ C 494M Type C or E may
be used, provided it contains no calciumchloride. Calciumchloride shal
not be used.

3.5. 4 Hot Weat her Requirenents

When the anbi ent 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/ C 1064M Cool i ng
of the m xing water or aggregates or placing concrete in the cooler part of
the day nmay be required to obtain an adequate placing tenperature. A
retarder may be used, as approved, to facilitate placing and finishing.
Steel forns and reinforcenents shall be cool ed as approved prior to
concrete placenent when steel tenperatures are greater than 120 degrees F.
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3.

Conveyi ng and pl aci ng equi prrent shall be cooled if necessary to maintain
proper concrete-placing tenperature.

Maxi mum Al | owabl e Concrete Pl aci ng Tenperature

Rel ative Hunmidity, Percent, Maxi mum Al | owabl e Concrete
During Tinme of Tenperature
Concrete Pl acenent Degr ees
Greater than 60 90 F
40- 60 85 F
Less than 40 80 F

5.5 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 antici pated
by use of Fig. 2.1.5 of ACI 305R In addition the concrete placenent shal
be further protected by erecting shades and 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.

.5.6 Pl aci ng Concrete in Congested Areas

Speci al care shall be used to ensure complete filling of the forns,
elimnation of all voids, and conplete consolidation of the concrete when
pl acing concrete in areas congested with reinforcing bars, enbedded itens,
wat er st ops and other tight spacing. An appropriate concrete nmixture shal
be used, and the nomi nal nmaxi num si ze of aggregate (NMSA) shall neet the
specified criteria when evaluated for the congested area. Vibrators with
heads of a size appropriate for the clearances avail able shall be used, and
the consolidation operation shall be closely supervised to ensure conplete
and t horough 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
consolidation are conpl et ed.

.5.7 Pl aci ng Fl owabl e Concrete

If a plasticizing adm xture conform ng to ASTM C 1017/ C 1017Mis 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

pl acing the concrete to avoid segregation. Consolidation and finishing
shall neet all requirenents of paragraphs Placing Concrete, Finishing
Formed Surfaces, and Finishing Unforned Surfaces. No relaxation of
requirenents to acconmodate fl owabl e concrete will be pernitted
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3.6 JANTS

Joints shall be |ocated and constructed as indicated or approved. Joints
not indicated on the draw ngs shall be | ocated and constructed to mnimze
the inpact on the strength of the structure. |n general, such joints shal
be | ocated near the m ddle 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 twice the width of
the beam Joints in walls and columms shall be at the underside of floors,
sl abs, beams, or girders and at the tops of footings or floor slabs, unless
ot herwi se approved. Joints shall be perpendicular to the main
reinforcenent. All reinforcenent shall be continued across joints; except
that reinforcement or other fixed metal items 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
perineters 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 sawi ng sawabl e
inserts, or by sawing to widen the top portion of sawed joints. Joints to
be seal ed shall be cl eaned and seal ed as indicated and in accordance with
Section 07900 JO NT SEALI NG

3.6.1 Construction Joints

Concrete shall 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. Where 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 otherwi 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
colums, 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 w ndow openings, lifts
shall terminate at the top and bottom of the opening. Oher lifts shal
term nate at such levels as to conformto structural requirenents or
architectural details. \Where horizontal construction joints in walls or
columms are required, a strip of 1 inchsquare-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 renpved 1 hour after the
concrete has been placed, and any irregularities in the joint Iine shall be
| evel ed off with a wood float, and all laitance shall be renpved. Prior to
pl aci ng additi onal concrete, horizontal construction joints shall be
prepared as specified in paragraph Previously Placed Concrete.

3.6.2 Contraction Joints in Slabs on G ade
Contraction joints shall be |ocated and detailed as shown on the draw ngs.
Contraction Joints shall be produced by form ng a weakened plane in the

concrete slab by use of rigid inserts inpressed in the concrete during
pl aci ng operations or sawing a continuous slot with a concrete saw
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Regardl ess of nethod 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 wi de. For
sawcut joints, cutting shall be tined properly with the set of the concrete,
but in no case shall cutting exceed 24 hours fromthe begi nning of concrete
pl acement. 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 formed as previously
speci fi ed.

3.6.3 Wat er st ops

Wat erstops 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 JO NTS, CONTRACTI ON JO NTS, AND WATERSTOPS

3.6.4 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 materials and procedures specified
in Section 03200 CONCRETE REI NFORCEMENT and herein. Conventional snooth
"pavi ng" dowels shall be installed in slabs using approved methods to hold
the dowel in place during concreting within a maxi num ali gnment tol erance
of 1/8 inch in 12 inches. "Structural" type defornmed 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 displacenment of the dowel or tie bar and that the concrete
compl etely enbeds the dowel or tie bar and is thoroughly consolidated

3.7 FI NI SH NG FORVMED 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 mixture w thout changes in materials or proportions for any
structure or portion of structure that requires a dass A or B finish
Except for mmjor 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 pernitted in any

| ocation. Tol erances of forned surfaces shall conformto the requirenents
of ACI 117/117R. These tol erances apply to the finished concrete surface,
not to the forms thenselves; fornms shall be set true to line and grade.
Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianmeter 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 same 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 nmenber, will be rejected. Repairs shall be denobnstrated to
be acceptable and free fromcracks or |oose or drummy areas at the

compl etion of the contract and, for Class A and B Finishes, shall be

i nconspi cuous. Repairs not neeting these requirenents will be rejected and
shal | be repl aced
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3.7.1 Class A Finish and d ass B Finish

Class B finish is required on all exposed to view concrete surfaces. Fins,
ravel i ngs, 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 indicated or as specified in Section 03100 STRUCTURAL
CONCRETE FORMAORK, holes |eft by renoval of formties shall be reaned and
filled. Defects more than 1/2 inch in dianeter 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
conmenci ng repair, showing that the surface texture and color match will be
attained. Metal tools shall not be used to finish repairs in Cass A
sur f aces.

3.7.2 Class C and Class D Finish

Class C finish is required where Cass B or Dfinish is not required.
Class D finish is required for footings. Fins, ravelings, and | oose

mat eri al shall be renpbved, and, except as otherw se indicated or as
specified in Section 03100 STRUCTURAL CONCRETE FORMAORK, holes left by
renoval of formties shall be reaned and filled. Honeyconb and ot her
defects nmore than 1/2 inch deep or nore than 2 inches in dianmeter shall be
repaired. Defects nore than 2 inches in dianmeter shall be cut back to
sound concrete, but in all cases at least 1 inch deep.

3.8 REPAI RS
3.8.1 Damp- Pack Mortar Repair

Formtie holes requiring repair and other defects whose depth is at |east
as great as their surface dianeter but not over 4 inches shall 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
thoroughly cl eaned, thoroughly wetted, brush-coated with a thin coat of
neat cenent grout and filled with nortar. Mrtar shall be a stiff nmx of 1
part portland cenent 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. Moyrtar shall be mxed and allowed to stand for 30 to
45 mnutes before use with rem xing perfornmed i mediately prior to use.
Mortar shall be thoroughly tanped in place in thin layers using a hanmmer
and hardwood bl ock. Hol es 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
moi st cured for at |east 48 hours.

3.8.2 Repair of Mjor Defects

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

for Class A and B finishes, nore than 1/2 inch in dianmeter and, for Cass C
and D finishes, nmore than 2 inches in diameter. Also included are any
defects of any kind whose depth is over 4 inches or whose surface dianeter
is greater than their depth. Mjor defects shall be repaired as specified
bel ow.

3.8.2.1 Surface Application of Muirtar Repair
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Def ective concrete shall be renoved, and renoval shall extend into

conpl etely sound concrete. Approved equi pnent and procedures which will

not cause cracking or mcrocracking of the sound concrete shall be used.

If reinforcement is encountered, concrete shall be renmoved so as to expose
the reinforcenent for at least 2 inches on all sides. Al such defective
areas greater than 12 square inchesshall be outlined by saw cuts at least 1
inch deep. Defective areas less than 12 square inches shall be outlined
by a 1 inch deep cut with a core drill in lieu of sawning. Al saw cuts
shall be straight lines in a rectangular pattern in line with the formwrk
panels. After concrete removal, the surface shall be thoroughly cleaned by
hi gh pressure washing to remove all |oose material. Surfaces shall be kept
continually saturated for the first 12 of the 24 hours inmedi ately before
pl acing nortar and shall be danp but not wet at the tine of commencing
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
mortar 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 cenent grout. The repair shall then be nade using a stiff nortar,
preshrunk by allowing the m xed nortar to stand for 30 to 45 nminutes and

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

presence of the Contracting Oficer's representative, imrediately before
conpl etion of the contract, and shall replace any showi ng drunm ness or
cracking. If nortar placed with a nortar gun is used, the gun shall be a
smal | conpressed air-operated gun to which the nortar is slowy hand fed
and which applies the nortar to the surface as a high-pressure stream as

approved. Repairs made using shotcrete equipnent will not be accepted.
The nortar used shall be the same 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. Mist
curing shall consist of several |ayers of saturated burlap applied to the
surface inmedi ately after placement is conplete and covered with

pol yet hyl ene sheeting, all held closely in place by a sheet of plywod or
simlar material rigidly braced against it. Burlap shall be kept
continually wet.

3.8.2.2 Repair of Deep and Large Defects

Deep and large defects will be those that are nmore than 6 i nches deep and
al so have an average dianeter at the surface nore than 18 inches or that
are otherwise so identified by the Project Ofice. Such defects shall be
repaired as specified herein or directed, except that defects which affect
the strength of the structure shall not be repaired and that portion of the
structure shall be conpletely renoved and replaced. Deep and | arge defects
shal |l be repaired by procedures approved in advance including form ng and
pl aci ng special concrete using applied pressure during hardening.
Preparation of the repair area shall be as specified for surface

application of nortar. |In addition, the top edge (surface) of the repair
area shall be sloped at approximately 20 degrees fromthe horizontal,
upward toward the side fromwhich concrete will be placed. The special

concrete shall be a concrete mxture with | ow water content and | ow sl unp,
and shall be allowed to age 30 to 60 minutes before use. Concrete
containing a specified expanding adm xture nmay be used in lieu of the above
m xture; the paste portion of such concrete nixture shall be designed to
have an expansi on between 2.0 and 4.0 percent when tested in accordance
with ASTM C 940. A full width "chimey" shall be provided at the top of
the formon the placing side to ensure filling to the top of the opening.
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A pressure cap shall be used on the concrete in the chimey with

si mul taneous tightening and revibrating the formduring hardening to ensure
atight fit for the repair. The formshall be renmoved after 24 hours and

i medi ately the chimey shall be carefully chipped away to avoi d breaking
concrete out of the repair; the surface of the repair concrete shall be
dressed as required.

3.9 FI' NI SH NG UNFORMED SURFACES

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

3.9.1 Cener al

The anbi ent tenperature of spaces adjacent to unfornmed surfaces being

fini shed and of the base on which concrete will be placed shall be not I|ess
than 50 degrees F. In hot weather all requirenments of paragraphs Hot

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

or backfill shall have a float finish, with additional finishing as
speci fied 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 left true and
regular. Unless otherwi 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
shal |l be carefully dragged off or renoved by absorption wth porous

mat eri al s such as burlap. During finishing operations, extreme care shal
be taken to prevent over finishing or working water into the surface; this
can cause "crazing" (surface shrinkage cracks which appear after hardening)
of the surface. Any slabs with surfaces which exhibit significant crazing
shal | be renoved and replaced. During finishing operations, surfaces shal
be checked with a 10 foot straightedge, applied in both directions at
regular intervals while the concrete is still plastic, to detect high or

| ow ar eas.

3.9.2 Rough Sl ab Fini sh

As a first finishing operation for unfornmed surfaces and as final finish
for slabs to receive nortar setting beds, the surface shall receive a rough
slab finish prepared as follows. The concrete shall be uniformy placed
across the slab area, consolidated as previously specified, and then
screeded with straightedge strikeoffs imediately after consolidation to
bring the surface to the required finish | evel with no coarse aggregate
visible. Side forms and screed rails shall be provided, rigidly supported,
and set to exact line and grade. Allowable tolerances for finished
surfaces apply only to the hardened concrete, not to forns or screed rails.

Forms and screed rails shall be set true to |ine and grade. "Wt screeds"”
shal | not be used.

3.9.3 Fl oat ed Fi ni sh

Sl abs to receive nore than a rough slab finish shall next be given a wood
float finish. Use for exterior slabs where not otherw se specified. The
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screedi ng shall be followed i mediately by darbying or bull floating before
bl eeding water is present, to bring the surface to a true, even pl ane.

Then, after the concrete has stiffened so that it will withstand a man's

wei ght without inprint of nore than 1/4 inch and the water sheen has

di sappeared, it shall be floated to a true and even plane free of ridges.

Fl oating shall be performed by use of suitable hand fl oats or power driven
equi pnent. Sufficient pressure shall be used on the floats to bring a film
of noisture to the surface. Hand floats shall be made of wood, nagnesi um
or alum num Care shall be taken to prevent over-finishing or
incorporating water into the surface.

3.9.4 Trowel ed Finish

Surfaces exposed to view and surfaces to be covered with resilient

flooring, carpet, ceramic or quarry tile, or other thin filmfinish coating
system shall be given a trowel finish. After floating is conplete and
after the surface noisture has di sappeared, unformed surfaces shall be
steel-trowel ed to a snooth, even, dense finish, free from bl em shes
including trowel marks. In lieu of hand finishing, an approved power
finishing machi ne may be used in accordance with the directions of the
machi ne manuf acturer. Additional trowelings shall be performed, either by
hand or machine until the surface has been troweled 2 tinmes, with waiting
peri od between each. Care shall be taken to prevent blistering and if such
occurs, troweling shall inmmediately 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 will produce a ringing sound. The finished surface shall be
thoroughly consol i dated and shall be essentially free of trowel marks and
be uniformin texture and appearance. The concrete m xture used for
trowel ed finished areas shall be adjusted, if necessary, in order to
provide sufficient fines (cenentitious material and fine sand) to finish

properly.
3.9.5 Brooned Fini sh

Exterior concrete platfornms, slabs, steps, ranps, and el sewhere as indicated
shal |l be given a brooned finish. After floating, the surface shall be
lightly steel troweled, and then carefully scored by pulling a coarse fiber
push-type broom across the surface. Brooning shall be transverse to

traffic or at right angles to the slope of the slab. After the end of the
curing period, the surface shall be vigorously brooned with a coarse fiber
broomto renove all | oose or seni-detached particles. The Contractor shal
provi de a sanple panel of the broomed finish for approval by the

Contracting Oficer. The sanple panel will establish the acceptable
criteria upon which all broomed finishes shall match

3.10 FLOOR HARDENER

Al'l interior exposed concrete floors not receiving a floor covering shal
be treated with floor hardener. Floor hardener shall be applied after the
concrete has been cured and then air dried for 14 days. Three coats shal
be applied, each the day after the preceding 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
mopped with clear water shortly after the precedi ng application has dried
to remove encrusted salts. Proprietary hardeners shall be applied in
accordance with the manufacturer's instructions. During application, area
shoul d be well ventilated. Precautions shall be taken when applying
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silicofluorides due to the toxicity of the salts. Any conpound that
contacts glass or alum num should be imediately renoved with clear water.

3.11 EXTERI OR SLAB AND RELATED | TEMS
3.11.1 Pavenent s

Paverents shall be constructed where shown on the drawings. After forns
are set and underlying material prepared as specified, the concrete shal

be placed uniformy throughout the area and thoroughly vibrated. As soon
as placed and vibrated, the concrete shall be struck off and screeded to
the crown and cross section and to such el evati on above grade that when
consol idated 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 compaction and reduction of internal and surface voids
are acconplished. Care shall be taken to prevent bringing excess paste to
the surface. Imediately following the final consolidation of the surface,
the pavenent shall be floated longitudinally from bridges resting on the
side forms and spanni ng but not touching the concrete. |If necessary,

addi tional concrete shall be placed and screeded, and the float operated
until a satisfactory surface has been produced. The floating operation
shal | be advanced not nore than half the I ength 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 marks in the pavenent surface shall be elinm nated 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 pavement 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 whol e area covered as necessary to
detect variations. The straightedge shall be advanced al ong t he pavenent
in 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 elevation 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 |
before the concrete beconmes nonplastic, the surface of the pavenent shal

be given a nonslip sandy surface texture by use of a burlap drag. A strip
of clean, wet burlap from3 to 5 feet wide and 2 feet | onger than the
pavenent width shall be carefully pulled across the surface. Edges and
joints shall be rounded with an edger having a radius of 1/8 inch. Curing
shal | be as specified.

3.11.2 Si dewal ks

For sidewal ks refer to specification section 02770a, "Concrete Sidewal ks
and Curbs and GQutters.".

3.11.3 Curbs and Gutters

For curbs and gutters refer to specification section 02770a, "Concrete
Si dewal ks and Curbs and Gutters."

3.11. 4 Pits and Trenches
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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.

3.12 CURI NG AND PROTECTI ON
3.12.1 Cener al

Concrete shall be cured by an approved method for the period of time given
bel ow

Al'l concrete 7 days

I medi ately after placenent, concrete shall be protected from premature
drying, extremes in tenperatures, rapid tenperature change, mechanica
injury and damage fromrain and flowi ng water for the duration of the
curing period. Air and forns in contact with concrete shall be maintained
at a tenperature above 50 degrees F for the first 3 days and at a
tenperature above 32 degrees F for the renmi nder of the specified curing
period. 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. WMaterials 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
permitted near or in direct contact with the concrete at any tinme. Except
as otherwi se permtted by paragraph Menbrane Form ng Curing Compounds,
moi st curing shall be provided for any areas to receive floor hardener, any
pai nt or other applied coating, or to which other concrete is to be bonded.
Concrete containing silica funme shall be initially cured by fog msting
during finishing, followed i nmediately by continuous nobist curing. Except
for plastic coated burlap, inpervious sheeting alone shall not be used for
curing.

3.12.2 Moi st Curing

Concrete to be noist-cured shall be naintai ned continuously wet for the
entire curing period, comencing 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 cl eaned 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 forms shall be broken | oose fromthe concrete soon after the
concrete hardens and curing water continually applied in this void. |If the

forns are removed before the end of the curing period, curing shall be
carried out as on unformed surfaces, using suitable materials. Surfaces
shal | 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

contam nati on and shall be conpletely saturated before being placed on the
concrete. The Contractor shall have an approved work systemto ensure that
moi st curing i s continuous 24 hours per day.

3.12.3 Menmbrane Forming Curing Conpounds
Menbrane curing shall not be used on surfaces that are to receive any

subsequent treatnment dependi ng on adhesion or bonding to the concrete,
i ncluding surfaces to which a smooth finish is to be applied or other
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concrete to be bonded, or on any exposed to view concrete surfaces.
However, a styrene acrylate or chlorinated rubber conpound neeting ASTM C
309, Cass B requirements, may be used for surfaces which are to be painted
or are to receive bitum nous roofing or waterproofing, or floors that are
to receive adhesive applications of resilient flooring. The curing
conmpound sel ected shall be conpatible with any subsequent paint, roofing,
wat er proofing or flooring specified. Menbrane curing conpound shall not be
used on surfaces that are mmintained at curing tenperatures with free
steam Curing conpound shall be applied to formed surfaces inmrediately
after the forms are renoved and prior to any patching or other surface
treatment except the cleaning of |oose sand, nortar, and debris fromthe
surface. Al surfaces shall be thoroughly noistened with water. Curing
conmpound shall be applied to slab surfaces as soon as the bl eedi ng water
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 nmotorized power-spraying equi pnent
operating at a mninum pressure of 75 psi, at a uniform coverage of not
nmore 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 nmethod and at the coverage
specified. Surfaces on which clear conpound 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 other
sources of abrasion and contam nation during the curing period.

3.12. 4 | mper vi ous Sheeti ng

| mpervi ous-sheet curing shall only be used on horizontal or nearly

hori zontal 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
light-colored side up. Covering shall be |lapped not less than 12 inches
and securely wei ghted down or shall be |apped not less than 4 inches and
taped to forma continuous cover with conpletely closed joints. The sheet
shal | be weighted to prevent displacenent so that it renmains in contact
with the concrete during the specified length of curing. Coverings shal

be fol ded down over exposed edges of slabs and secured by approved neans.
Sheets shall be immediately repaired or replaced if tears or hol es appear
during the curing period.

3.12.5 Pondi ng or | mersion

Concrete shall be continually imrersed throughout the curing period. Water
shall not be nore than 20 degrees F |l ess than the tenmperature of the
concrete.

3.12.6 Col d Weat her Curing and Protection

When the daily anbient |ow 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 determned by suitable

tenperat ure measuring 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

SECTI ON 03300 Page 31



OPERATI ONS SUPPORT CENTER, LANGLEY Al R FORCE BASE, VA MJUHJ02- 3010

Contractor as directed.
3.13 SETTI NG BASE PLATES AND BEARI NG PLATES

After being properly positioned, colunmm base plates, bearing plates for
beans and simlar structural nenbers, and nmachi nery and equi pnment base

pl ates shall be set to the proper line and el evation with danp-pack beddi ng
nortar, except where nonshrink grout is indicated. The thickness of the
mortar or grout shall be approximately 1/24 the width of the plate, but not
Il ess than 3/4 inch. Concrete and nmetal surfaces in contact wth grout

shall be clean and free of oil and grease, and concrete surfaces in contact
with grout shall be danmp and free of |aitance when grout is placed.
Nonshrink grout shall be used for colum base pl ates

3.13.1 Danmp- Pack Beddi ng Mortar

Danp- pack beddi ng nortar shall consist of 1 part cement 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 ramming with
a bar or rod until it is conpletely filled.

3.13.2 Nonshri nk G out

Nonshrink grout shall be a ready-m xed material 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.

3.13.2.1 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-nm xed before adding water. After adding water, the batch shall be

m xed for 3 minutes. Batches shall be of size to allow continuous

pl acement of freshly mxed grout. Gout not used within 30 m nutes after

m xi ng shall be discarded. The space between the top of the concrete or
machi nery-bearing surface and the plate shall be filled solid with the
grout. Forms shall be of wood or other equally suitable material for
completely 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. G out shall not be
retenpered or subjected to vibration fromany source. Were clearances are
unusual |y small, placenment shall be under pressure with a grout punp.
Temperature of the grout, and of surfaces receiving the grout, shall be

mai ntained at 65 to 85 degrees F until after setting.

3.13.2.2 Treat ment of Exposed Surfaces

For metal - oxi di zi ng nonshrink grout, exposed surfaces shall be cut back 1
inch and i nmedi ately covered with a parge coat of nortar consisting of 1
part portland cenent and 2-1/2 parts fine aggregate by weight, with
sufficient water to make a plastic nmixture. The parge coat shall have a
snmooth finish. For other nortars or grouts, exposed surfaces shall have a
snoot h-dense finish and be left untreated. Curing shall conmply with

par agr aph CURI NG AND PROTECTI ON
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3.

14  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. When, in the opinion
of the Contracting Oficer, 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 Government from
sampl es obtained at the manufacturer, at transfer points, or at the project
site. The Governnent will inspect the |aboratory, equipnent, and test
procedures prior to start of concreting operations and at |east once per
quarter thereafter for conformance with ASTM C 1077.

.14.1 Grading and Corrective Action

.14.1.1 Fi ne Aggregate

At | east once during each shift when the concrete plant is operating, there
shal | be one sieve anal ysis and fineness nodul us determnation in
accordance with ASTM C 136 and COE CRD-C 104 for the fine aggregate or for
each fine aggregate if it is batched in nore than one size or
classification. The location at which sanmples are taken may be sel ected by
the Contractor as the npbst advantageous for control. However, the
Contractor is responsible for delivering fine aggregate to the mixer within
specification limts. Wen the anobunt passing on any sieve is outside the
specification limts, the fine aggregate shall be inmredi ately resanpl ed and
retested. |If there is another failure on any sieve, the fact shal

i medi ately reported to the Contracting O ficer, concreting shall be

st opped, and i mredi ate steps taken to correct the grading.

.14.1.2 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 may 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 sanme | ocations shall show the results of the current
test as well as the average results of the five nbst recent tests including
the current test. The Contractor may adopt limts for control coarser than
the specification linmits for sanples taken other than as delivered to the
m xer to allow for degradation during handling. Wen the anpbunt passing
any sieve is outside the specification limts, the coarse aggregate shal
be imredi ately resanpled and retested. |f the second sanple fails on any
sieve, that fact shall be reported to the Contracting Oficer. \Were two
consecutive averages of 5 tests are outside specification limts, the
operation shall be considered out of control and shall be reported to the
Contracting Oficer. Concreting shall be stopped and i nmedi ate steps shal
be taken to correct the grading.

.14.2 Quality of Aggregates

Thirty days prior to the start of concrete placenent, the Contractor shal
performall tests for aggregate quality required by ASTM C 33. In
addition, after the start of concrete placenent, the Contractor shal
performtests for aggregate quality at |east every three nonths, and when
the source of aggregate or aggregate quality changes. Sanples tested after
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the start of concrete placenent shall be taken imrediately prior to
entering the concrete m xer

3.14.3 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
the 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 tinme, the Contractor
shal |l test and ensure that the devices for dispensing adm xtures are
operating properly and accurately. Wen either the wei ghing accuracy or
bat chi ng accuracy does not conply with specification requirements, the

pl ant shall not be operated until necessary adjustments or repairs have
been made. Discrepancies in recording accuracies shall be corrected

i medi at el y.

3.14. 4 Bat ch- Pl ant Control

The neasurenent of concrete materials including cementitious materials,
each size of aggregate, water, and adm xtures shall be continuously
controll ed. The aggregate wei ghts and anpbunt of added water shall be

adj usted as necessary to conpensate for free noisture in the aggregates.
The anount 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 pozzol an or slag used, anount and
source of adm xtures used, aggregate source, the required aggregate and

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

3.14.5 Concrete M xture

a. Air Content Testing. Air content tests shall be nade when test
specinens are fabricated. |In addition, at |least two tests for air
content shall be nade on randomly 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
Covernnment inspector. Tests shall be nade in accordance with ASTM
C 231 for nornmal weight concrete and ASTM C 173 for |ightweight
concrete. Test results shall be plotted on control charts which
shall at all times be readily available to the Governnent and shal
be submitted weekly. Copies of the current control charts shall be
kept in the field by testing crews and results plotted as tests are
made. Wien a single test result reaches either the upper or |ower
action limt, a second test shall immediately be nade. The results
of the two tests shall be averaged and this average used as the air
content of the batch to plot on both the air content and the
control chart for range, and for deternining need for any renedial
action. The result of each test, or average as noted in the
previ ous sentence, shall be plotted on a separate control chart for
each mi xture on which an "average line" is set at the nidpoint of
the specified air content range from paragraph Air Entrainnent. An
upper warning limt and a lower warning limt line shall be set 1.0
per cent age poi nt above and bel ow the average |ine, respectively.

An upper action limt and a lower action limt |ine shall be set
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1.5 percentage points above and bel ow t he average |ine,
respectively. The range between each two consecutive tests shal

be plotted on a secondary control 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 may
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 naterials or transportation nethods
cause air content | oss between the m xer and the placenent,
correlation sanples shall be taken at the placenent site as
required by the Contracting Officer, and the air content at the

m xer controlled as directed.

b. Air Content Corrective Action. Wenever points on the control
chart for percent air reach either warning limt, an adjustnent
shall inmedi ately be made in the anmount of air-entraining adm xture
bat ched. As soon as practical after each adjustnment, another test
shall be nade to verify the result of the adjustnent. \Wenever a
poi nt on the secondary control chart for range reaches the warning
limt, the admi xture di spenser shall be recalibrated to ensure that
it is operating accurately and with good reproducibility. \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 inmrediately be halted until the air content is
under control. Additional air content tests shall be made when
concreting is restarted.

c. Slunp Testing. In addition to slunp tests which shall be nmade when
test specinmens are fabricated, at |east four slunp tests shall be
made on randonmy sel ected batches in accordance with ASTM C 143/ C
143M for each separate concrete m xture produced during each 8-hour
or less period of concrete production each day. Al so, additiona
tests shall be nmade when excessive variation in workability is
reported by the placing foreman or CGovernnent inspector. 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. When
a single slunp test reaches or goes beyond either the upper or
lower action limt, a second test shall immediately be nmade. The
results of the two tests shall be averaged and this average used as
the slunp of the batch to plot on both the control charts for slunp
and the chart for range, and for deternining need for any renedial
action. Limts shall be set on separate control charts for slunp
for each type of nmixture. The upper warning limt shall be set at
1/2 inch bel ow the maxi num al | owabl e sl unp specified i n paragraph
Slump in PART 1 for each type of concrete and an upper action linit
line and lower action linmt line shall be set at the maxi num and
m ni mum al | owabl e sl unps, respectively, as specified in the sane
paragraph. The range between each consecutive slunp test for each
type of mxture shall be plotted on a single control chart for
range on which an upper action Iimt is set at 2 inches. Sanples
for slunmp shall be taken at the nixer. However, the Contractor is
responsi ble for delivering the concrete to the placenent site at
the stipulated slunp. |If the Contractor's naterials or
transportati on nethods cause slunp | oss between the mxer and the
pl acenent, correlation sanples shall be taken at the placenent site
as required by the Contracting Oficer, and the slunp at the m xer
controll ed as directed.
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3.14.6

Slunmp Corrective Action. Wenever points on the control charts for
slunmp 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 naxi 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 made to verify the
correctness of the adjustnent. Whenever two consecutive individua
slunmp tests, nmade during a period when there was no adj ustnment of
batch wei ghts, produce a point on the control chart for range at or
above the upper action linit, the concreting operation shal

i medi ately be halted, and the Contractor shall take appropriate
steps to bring the slunp under control. Additional slunmp tests
shal | be made as directed.

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

Strength Specinens. At |east one set of test specinens shall be
made, for conpressive or flexural strength as appropriate, on each
different concrete mxture placed during the day for each 500 cubic
yards or portion thereof of that concrete nixture placed each day.
Addi ti onal sets of test specinens shall be nmade, as directed by the
Contracting O ficer, when the m xture proportions are changed or
when | ow strengt hs have been detected. A truly random (not
haphazard) sanpling plan shall be devel oped by the Contractor and
approved by the Contracting Officer prior to the start of
construction. The plan shall assure that sanpling is done in a
conpl etely random and unbi ased manner. A set of test specinens for
concrete with a 28-day specified strength per paragraph Strength
Requirements in PART 1 shall consist of four specinens, two to be
tested at 7 days and two at 28 days. Test specinens shall be

nol ded and cured in accordance with ASTM C 31/C 31M and tested in
accordance with ASTM C 39/C 39M for test cylinders and ASTM C 78
for test beams. Results of all strength tests shall be reported

i Mmediately to the Contracting Oficer. Quality control charts
shal | be kept for individual strength "tests", ("test" as defined

i n paragraph Strength Requirements 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  Sanples of concrete that is conveyed by
belt conveyors or punps, as specified in the paragraph titled
"Conveyi ng Concrete on Site," shall be taken at the di scharge end
of the conveyi ng equi pnent.

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 acenment in order to certify to the Contracting O ficer that they are
ready to receive concrete. The results of each inspection shall be
reported in witing.
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3.14. 7 Pl aci ng

The placing foreman shall supervi se pl acing operations, shall determ ne
that the correct quality of concrete or grout is placed in each |ocation as
specified and as directed by the Contracting O ficer, and shall be
responsi bl e for nmeasuring and recordi ng concrete tenperatures and anbi ent
tenperature hourly during placing operations, weather conditions, tine of
pl acenment, vol une placed, and nethod of placenent. The placing foreman
shall not permnmit batching and placing to begin until it has been verified
that an adequate nunber of vibrators in working order and with comnpetent
operators are available. Placing shall not be continued if any pile of
concrete is inadequately consolidated. |If any batch of concrete fails to
meet the tenperature requirenents, inmedi ate steps shall be taken to

i mprove tenperature controls.

3.14.8 Vi brators

The frequency and anplitude of each vibrator shall be determned in
accordance with COE CRD-C 521 prior to initial use and at |east once a
mont 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 determined while the vibrator is
operating in concrete with the tachonmeter being held agai nst the upper end
of the vibrator head while al nost subnerged and just before the vibrator is
wi thdrawmn fromthe concrete. The anplitude shall be deternined 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 make, nodel, type, and size of the vibrator and frequency
and anplitude results shall be reported in witing. Any vibrator not
meeting the requirenents of paragraph Consolidation, shall be i mediately
renoved from service and repaired or replaced.

3.14.9 Curing I nspection

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

b. Mist Curing Corrective Action. Wen a daily inspection report
lists an area of inadequate curing, imrediate corrective action
shal | 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 estinmate the quantity of conpound used by
nmeasurenent 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. When the coverage rate of the
curing conpound is |less than that specified or when the coverage is
not uniform the entire surface shall be sprayed again.

e. Sheet Curing Inspection. At |east once each shift and once per day

on non-work days, an inspection shall be nade of all areas being
cured using inpervious sheets. The condition of the covering and
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the tightness of the |aps and tapes shall be noted and recorded.

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

3.14.10 Col d- Weat her Protection

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

3.14.11 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 cubi c yards of concrete placed, whichever results in the
shortest time interval, uniformty of concrete mixing shall be
determ ned in accordance with ASTM C 94/ C 94M

b. Truck Mxers. Prior to the start of concrete placing and at | east
once every 6 nonths when concrete is being placed, uniformty of
concrete m xing shall be deternmined in accordance with ASTM C 94/C
94M  The truck mxers shall be selected randomy for testing.
When satisfactory performance is found in one truck mxer, the
performance of m xers of substantially the same design and
condition of the blades may be regarded as satisfactory.

c. Mxer Uniformity Corrective Action. Wen a mxer fails to neet
m xer uniformty requirenents, either the mxing tinme shall be
i ncreased, batchi ng sequence changed, batch size reduced, or
adjustnments shall be nmade to the nmixer until conpliance is achieved.

3.14.12 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 requirenents do not relieve the Contractor of the
obligation to report certain failures imediately as required in preceding
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.

-- End of Section --
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SECTI ON 10270A

RAlI SED ACCESS FLOOR ( RAF) SYSTEM
01/ 97

PART 1 GENERAL

1

1 REFERENCES

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

CEl LI NGS & | NTERI OR SYSTEM5 CONTRACTORS ASSOCI ATl ON ( Cl SCA)

Cl SCA Access Fl oors (1987) Recommended Test Procedures for
Access Fl oors

| NTERNATI ONAL CONFERENCE OF BUI LDI NG OFFI CI ALS (1 CBO

| CBO Bui | di ng Code (1997) Uni form Buil ding Code (3 Vol.)
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA LD 3 (1995) Hi gh-Pressure Decorative Lani nates
NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON ( NFPA)

NFPA 75 (1999) Protection of Electronic
Conmput er/ Dat a Processi ng Equi pnent

NFPA 99 (1999) Health Care Facilities

.2 SYSTEM DESCRI PTI ON

Rai sed access flooring shall be installed at the |ocation and el evation and
in the arrangement shown on the drawi ngs. The floor system shall be of the
bolted stringer type, conplete with all supplenental items, and shall be
the standard product of a manufacturer specializing in the manufacture of
rai sed access floor systens. See Section 16415 ELECTRI CAL WORK, | NTERI OR
for additional materials to be supplied by electrical contractor for raised
access floor manufacturer to install.

. 2.1 Fl oor Panel s

Fl oor panel testing shall be conducted in accordance with Cl SCA Access

Fl oors. When tested as specified, all deflection and deformation

measur enents shall be made at the point of |oad application on the top

surface of the panel. Floor panels shall be capable of supporting 1250

pounds concentrated | oad without deflecting nore than 0.080 inch and

wi t hout pernanent deformation in excess of 0.010 inch in any of the

specified tests. Floor panels shall be capable of supporting 350 pounds

per square foot uniformlive |load without deflection nmore than 0.040 inch
Fl oor panel s shall be capabl e of supporting 800 pounds rolling |oad

wi t hout deflecting nore than 0.040 inch and wi thout permanent deformation
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in excess of 0.020 inch. In accordance with Cl SCA Access Floors, the
permanent deformation linmit under rolling | oad shall be satisfied in all of
the specified tests. 1In the specified tests, the permanent deformation

shal | be neasured after 10 passes with Wieel 1 and after 10,000 passes with
Wheel 2.

1.2.2 Stringers

Stringers shall be capable of supporting a 250 pound concentrated | oad at
m dspan w t hout permanent deformation in excess of 0.010 inch

1.2.3 Pedest al s

Pedestal s shall be capabl e of supporting a 5000 pound axial |oad w thout
per manent deformati on

1.2.4 Pedest al Adhesi ve

Adhesi ve shall be capable of securing a pedestal in place with sufficient
bondi ng strength to resist an overturning force of 1000 inch pounds.

1.2.5 Bond Strength of Factory Installed Floor Covering

Bond strength of floor covering shall be sufficient to permt handling of
the panel s by use of the panel lifting device, and to wi thstand noving
caster loads up to 1000 pounds, w thout separation of the covering from
t he panel

1.2.6 Leakage

When the space bel ow the finished floor is to be an air plenum air |eakage
through the joints between panels and around the perinmeter of the floor
system shall not exceed 0.1 cubic foot of air per mnute per linear foot
of joint subjected to 0.1 inch, water gauge, positive pressure in the

pl enum

1.2.7 Groundi ng

The rai sed access floor systemshall be grounded for safety hazard and
static suppression.

1.3 SUBM TTALS

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

SD- 02 Shop Drawi ngs
Rai sed Access Floor System G
Drawi ngs showi ng | ayout of the work, sizes and details of
conponents, details at floor perineter, bracing to resist seisnic
or other lateral |oads, typical cutout details including size and

shape limtation, nmethod of grounding, description of shop coating,
and installation height above structural floor.

SECTI ON 10270A Page 2



OPERATI ONS SUPPORT CENTER, LANGLEY Al R FORCE BASE, VA MJUHJ02- 3010

1

SD- 03 Product Data
Rai sed Access Floor System G

Manuf acturer's descriptive data, catalog cuts, and installation

instructions. The data shall include infornation about any design
and production techniques, procedures and policies used to conserve
energy, reduce material, inprove waste managenment or incorporate

green buil di ng/recycled products into the manufacturer of their
components or products. C eaning and nai ntenance instructions
shall be included. Design calculations which denmonstrate that the
proposed floor system neets requirements for seisnic |oading,
prepared in accordance with subparagraph Underfl oor Braci ng under
par agr aph PANEL SUPPORT SYSTEM and | CBO Bui l di ng Code. Certified
copies of test reports may be subnitted in lieu of calcul ations.

SD- 04 Sanpl es
Rai sed Access Floor System G

One sanpl e of each panel type and suspension system proposed for
use.

SD- 06 Test Reports

Tests; G
Testing of Electrical Resistance; G

Certified copies of test reports froman approved testing

| aboratory, attesting that the proposed floor system conponents
nmeet the perfornmance requirenents specified

SD-07 Certificates
Rai sed Access Fl oor System

Certificate of conpliance attesting that the rai sed access fl oor
system neets specification requirenents.

4 DELI VERY, STORAGE, AND HANDLI NG

Materials shall be stored in original protective packaging in a safe, dry,
and clean | ocation and shall be handled in a manner to prevent danage.
Panel s shall be stored at tenperatures between 40 and 90 degrees F, and
bet ween 20 percent and 70 percent humidity.

.5 EXTRA MATERI ALS

Spare floor panels, spare conpl ete pedestal assenblies, and spare stringers
shal |l be furnished at the rate of one panel for each 750 or fraction

t hereof required except a m nimum of 10 each shall be provided for each
plastic lam nate, perforated plastic |lamnate and carpet type with

el ectrical box cutout. Provide ten additional electrical boxes and ten of
every type device plates

.6 OPERATI ON AND MAI NTENANCE MANUALS

Provi de mai ntenance instructions for proper care of the floor panel
surface. Wen conductive flooring is specified, require submttal of
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mai nt enance instructions to identify special cleaning and nai nt enance
requirenents to maintain "conductivity" properties of the panel finish

PART 2 PRODUCTS
2.1 FLOOR PANELS
2.1.1 Panel Construction

Except for edge panels, panel size shall be 24 by 24 inches. Finished
panel s shall be within a 0.010 inch tol erance of the nom nal size, and
shal |l be square within a tolerance of 0.015 inch neasured
corner-to-corner. The top surface of panels shall be flat within a 0.020
i nchtol erance neasured corner-to-corner. Panels shall be permanently
marked to indicate |load rating and nodel nunber.

2.1.1.1 Hol | ow Formed Steel Panels (For Plastic Lanmi nate and Plastic
Lam nat e Perforated Panel s)

St eel panels shall be of die-fornmed construction, consisting of a flat
steel top sheet welded to one or nmore formed steel stiffener sheets.
Panel s shall be chem cally cl eaned, bonderized, and painted with the
manuf acturer's standard finish.

2.1.1.2 Metal -Cl ad Cenentitious Fill Panel (Conposite Panels) (For Carpet
Sur faced Panel s)

Conposite panels shall be of die-fornmed steel construction totally

encl osing the panel, including the top surface. The void spaces between
the top sheet and the fornmed steel bottom sheet shall be conpletely filled
with an inconbustible cementitious or concrete material. Al cuts into

panel shall be sealed or wapped to prevent dusting of plenum areas.
2.1.2 Fl oor Covering

Fl oor panels shall be surfaced with materials firmy bonded in place with
wat er pr oof adhesive. Carpet shall be supplied by carpet tile supplier to
rai sed access floor nmanufacturer; see carpet tile specified in Section
09685N CARPET TILE. Bolt heads or sinilar attachnments shall not rise above
the traffic surface.

2.1.2.1 H gh Pressure Laninate
Hi gh pressure |l am nate surfacing shall conformto NEMA LD 3, Grade HW 62.
Total systemelectrical resistivity fromthe wearing surface of the floor
to the ground connection shall be between 150,000 ohnms and 20, 000, 000, 000
ohns.

2.1.2.2 Car pet
Carpet surfacing shall be factory installed using one full carpet square
per panel. Carpet shall be as supplied by carpet tile manufacturer
specified in Section 09685N CARPET Tl LE

2.1.3 Edge Strip
Panel s shall be edged with extruded vinyl edge strips secured in place with

mechani cal interlock or adhesive bond, or shall be of a replaceable type.
Top of strip shall be approximately 1/8 inch wi de, and shall be flush with
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the floor surfacing.
2.1.4 Accessori es

Perforated panels and pl enum di vi ders shall be provi ded where indicated,
and shall be the nanufacturer's standard type. Perforated panels shall be
designed to support the sane static | oads as floor panels without
structural failure, and shall be capable of delivering the air vol unes
indicated. Perforated panels shall be 25 percent open area and shall be
equi pped wi th adj ustabl e danpers.

2.1.5 Resil i ent Base
Resilient base is specified in Section 09650A RESI LI ENT FLOORI NG
2.1.6 Lifting Device

Provide four lifting devices for each type floor panel provided that is
standard with the floor manufacturer

2.1.7 El ectrical Boxes

El ectrical floor boxes shall be Maxcess Technol ogi es, Inc. Mdel EB30 or
equal consisting of a mninmum 2 nmm gal vani zed steel box and a hinged high
impact plastic lid with recess for carpet installation. On lifting edge of
lid, serrations shall be provided for exposed wiring to pass through lid
when lid is in closed position

2.2 PANEL SUPPORT SYSTEM
2.2.1 Pedest al s

Pedestal s shall be of gal vanized steel. Pedestal base plates shall provide
a mnimumof 16 square inches of bearing surface and shall be a m ni num of
1/8 inch thick at 2 feet - 0 inches high raised access flooring. Provide
25 square inch bearing surface at pedestals supporting the 3 feet - 6 inch
hi gh rai sed access flooring. Pedestal shafts shall be threaded to permt
hei ght adjustnent within a range of approximately 2 inches, to permt
overall floor adjustment within plus or mnus 0.10 inch of the required
el evation, and to permt leveling of the finished floor surface within
0.062 inch in 10 feet in all directions. Locking devices shall be provided
to positively lock the final pedestal vertical adjustnents in place.
Pedestal caps shall interlock by bolting with stringers to preclude tilting
or rocking of the panels.

2.2.2 Bolted Stringers

Bolted stringers shall be of rolled steel and shall interlock with the
pedestal heads to prevent |ateral novenent.

2.3 FASCI A

Al um num or steel fascia plates shall be provided at open ends of floor, at
sides of ranps and steps, and el sewhere as required to enclose the free
area under the raised floor. Steel plates shall have a factory applied
baked enanel finish. Finish on alum num plates shall be as standard with
the floor system manufacturer. Fascia plates shall be reinforced on the
back, and shall be supported using the manufacturer's standard | atera
bracing at maxinum 4 feet on center. Trim angles, and fasteners shall be
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provi ded as required.

2.4  STEPS
Steps shall be securely fastened to the rai sed access floor systemand to
the structural floor. Construction shall include standard floor system
conponents and custom conponents as required, and shall include all

supports, fasteners, and trimnecessary for a finished installation. Step
nosi ngs, and threshold strips shall be cast or extruded al um numw th
nonslip traffic surfaces.

2.4.1 St eps

Hei ght of risers shall not exceed 7 inches. Steps shall be designed to
support a uniformload of 150 pounds per square foot. Treads shall be
surfaced with the manufacturer's standard nonslip floor finish

2.5 RAI LI NGS

Rai lings shall be the double rail and post type, fabricated of at least 1
-1/2 inch round o.d. railings and 1-3/4 inch o.d. posts with a satin

nat ural anodi zed finish. Square m ninmum 1-1/2 inch seam ess al um num
tubing may be used for posts in lieu of round. At steps, the top rai

shal |l be approximately 36 inches high and parallel to the incline. The
top rail shall be 42 inches high at open ends of the floor. (Quardrails
shall have internediate rails or an ornanental pattern such that a sphere
4 inches in diameter cannot pass thru

2.6 TESTS

Rai sed access flooring shall be factory tested by an i ndependent | aboratory
at the sane position and nmaxi mum desi gn el evation and in the sane
arrangenment as shown on the drawings for installation so as to duplicate
service conditions as nuch as possible.

2.6.1 Load Tests

Fl oor panel, stringer, and pedestal testing shall be conducted in
accordance with Cl SCA Access Fl oors

2.7 Test for Bond Strength of Factory Installed Floor Covering

The test panel shall be supported on pedestals and stringers as specified
for the installed floor. The supports shall be braced as necessary to
prevent sideways novement during the test. A test |load of 1000 pounds
shal | be inmposed on the test assenmbly through a hard plastic caster 3
inches in diameter and 1 inchwide. The caster shall be rolled conpletely
across the center of the panel. The panel shall withstand 20 passes of the
caster with no del am nation or separation of the covering.

2.8 COLOR

Col or shall be as indicated and where not indicated as selected by the
Contracting Oficer.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON
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The floor systemshall be installed in accordance with the manufacturer's
instructions and with the approved detail draw ngs. Open ends of the
floor, where the floor system does not abut wall or other construction,
shal | have positive anchorage and rigid support. Areas to receive raised
flooring shall be maintained between 60 and 90 degrees F, and between 20
percent and 70 percent humidity for 24 hours prior to and during

instal |l ati on.

3.1.1 Preparation for Installation

The area in which the floor systemis to be installed shall be cleared of
all debris. Structural floor surfaces shall be thoroughly cleaned and all
dust shall be renmoved. Floor coatings required for dust or vapor contro
shall be installed prior to installation of pedestals only if the pedesta
adhesive will not damage the coating. |If the coating and adhesive are not
compati ble, the coating shall be applied after the pedestal s have been
installed and the adhesive has cured.

3.1.2 Pedest al s

Pedestal s shall be accurately spaced, and shall be set plunb and in true
alignment. Base plates shall be in full and firmcontact with the
structural floor. Al pedestals shall be glued with every third base
receiving two steel expansion anchors.

3.1.3 Stringers

Stringers shall be interlocked and bolted with the pedestal caps to
preclude | ateral novement, and shall be spaced uniformy in parallel lines
at the indicated elevation. Flooring shall be 4 feet by 4 feet basketweave
pattern layout or 4 feet with 2 feet stringer configuration

3.1.4 Auxiliary Fram ng

Auxiliary fram ng or pedestals shall be provided around col ums and ot her
per manent construction at open ends of the floor and beneath panel s that
are substantially cut to accompdate utility systems. Special framng for
additional |ateral support shall be as shown on the approved detai

dr awi ngs.

3.1.5 Panel s

The panels shall be interlocked with supports in a nmanner that will
preclude | ateral novenent. Perineter panels, cutout panels, and panels
adj oi ning colums, stairs, and ranps nust be fastened to the supporting
components to forma rigid boundary for the interior panels. Floors shal
be level within 1/16 inch measured with a 10 foot straightedge in all
directions. Cut edges of steel panels shall be painted as recomended by
the panel manufacturer. Cut edges of conposite panels shall be coated with
a silicone rubber sealant or with an adhesi ve recomended by the pane

manuf acturer. Extruded vinyl edging shall be secured in place at all cut
edges of all panel cut-outs to prevent abrasion of cables. Were the space
bel ow the floor is a plenum cutouts for conduit and simlar penetrations
shal | be cl osed using sel f-extinguishing sponge rubber

3.1.6 Fascia Pl ates

Exposed fl oor ends and exposed openi ngs of ramps and stairs shall be
covered with alum num or steel closures.
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3.1.7 Repair of Zinc Coating

Zinc coating that has been damaged, and cut edges of zinc-coated conmponents
and accessories, shall be repaired by the application of a gal vani zi ng
repair paint. Areas to be repaired shall be thoroughly cleaned prior to
application of the paint.

3.2 TESTI NG OF ELECTRI CAL RESI STANCE

Testing of electrical resistance in the conpleted installation shall be
conducted in the presence of the Contracting Oficer. Testing shall be in
accordance with NFPA 99 nodified by placing one el ectrode on the center of
the panel surface and connecting the other electrode to the netal flooring
support. Measurenents shall be nade at five or nore |ocations. Each
measur enent shall be the average of five readings of 15 seconds duration at
each location. During the tests, relative humdity shall be 45 to 55
percent and tenperature shall be 69 to 75 degrees F. The panels used in
the testing will be selected at randomand will include two panel s nost

di stant fromthe ground connection. Electrical resistance shall be
measured with instrunents that are accurate within 2 percent and that have
been calibrated within 60 days prior to the performance of the resistance
tests. The nmetal -to-netal resistance frompanel to supporting pedesta
shal | not exceed 10 ohns. The resistance between the wearing surface of
the floor covering and the ground connection, as neasured on the conpl eted
installation, shall be in accordance w th paragraph FLOOR COVERI NG

3.3 CLEANI NG AND PROTECTI ON
3.3.1 d eani ng

The space bel ow the conpleted floor shall be free of all debris. Before
any traffic or other work on the conpleted raised floor is started, the
compl eted floor shall be cleaned in accordance with the fl oor covering
manuf acturer's instructions.

3.3.2 Prot ection

Traffic areas of raised floor systens shall be protected with a covering of
bui | di ng paper, fiberboard, or other suitable material to prevent damage to
the surface. Cutouts shall be covered with material of sufficient strength
to support the loads to be encountered. Plywood or sinmilar material shal
be placed on the floor to serve as runways for installation of heavy

equi pnent. Protection shall be nmaintained until the raised floor systemis
accept ed.

3.4 FI RE SAFETY

An automatic detection systemshall be installed below the raised floor
meeting the requirenents of NFPA 75 paragraph 5-2.1 and shall sound an
audi bl e and visual alarm Air space below the raised floor shall be

subdi vided into areas not exceeding 10,000 square feet by tight,
nonconbusti bl e bul kheads. Al penetrations for piping and cables shall be
seal ed to mmi ntain bul khead properties.

-- End of Section --
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SECTI ON 13210
ABOVEGROUND FUEL O L STORAGE TANKS
2/ 02

PART 1  GENERAL
1.1 REFERENCES

The publications listed below forma part of this specification to the

extent referenced. The publications are referred to in the text by the

basi ¢ designation only.

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 26 (1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

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

ASTM A 36/ A 36M (1997; Rev. A) Carbon Structural Steel
ASTM A 569/ A 569M (1998) Comercial Steel (CS) Sheet and
Strip, Carbon (0.15 Maxi mum Percent),
Hot - Rol | ed
ASTM B 88 (1999) Seanl ess Copper Water Tube
ASTM B 117 (1997) Operating Salt Spray (Fog) Apparatus

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, | NC. (MBS)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 30 (1996) Flammabl e and Conbusti bl e Li quids
Code
NFPA 30A (1996) Autonotive and Marine Service

Stati on Code
NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES I NC. (UL)

UL 142 (1993) Steel Aboveground Tanks for
FIl anmabl e and Conbusti bl e Li qui ds
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UL 674 (1994; Bul. 1996, R 1997) Electric Mtors
and Generators for Use in Division 1
Hazardous (Cl assified) Locations

UL 698 (1995; R 1996) Industrial Control Equi prent
for Use in Hazardous (Cl assified) Locations

UL 886 (1994; Bul. 1996, R 1997) Qutlet Boxes and
Fittings for Use in Hazardous (d assified)
Locati ons

UL 2085 (1997) Protected Aboveground Tanks for

FIl anmabl e and Conbusti bl e Li qui ds
1.2 SYSTEM DESCRI PTI ON
Provi de aboveground storage tank systems and fuel piping systens conplete
and ready for operation. Fuel piping systens shall include aboveground
pi pi ng, and connections to existing piping systens.
1.3 SUBM TTALS
CGovernment approval is required for submittals with a "G designation;
submittals not having a "G' designation are for information only or as
ot herw se designated. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submittal for the
CGovernment. The follow ng shall be subnmitted in accordance with Section
01330 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Aboveground storage tanks (AST) G
Submit shop drawi ngs for each size of AST for approval. Indicate
types, sizes, locations, installation details, and other
construction details.
SD- 03 Product Data
Aboveground storage tanks (AST) G AE
Leak Detection System G AE
H gh |l evel alarmsystem G AE
Tank Level Gage System G AE.
Al arm Control Panel System G AE
Remote al arm system G AE.
SD-06 Test Reports
Fi el d acceptance test G AE

SD- 08 Manufacturer's Instructions

Installation instructions
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1

SD-10 Operation and Mai ntenance Data
Aboveground storage tanks(AST), Data Package 2 G AE.
Al arm control panel system Data Package 2 G AE
Accessories for AST's, Data Package 2 G AE

Submit in accordance with Section 01781N, "Operation and
Mai nt enance Dat a"

4 DELI VERY AND STORAGE

Handl e and store aboveground storage tanks and contai nnent piping systens,
to prevent distortions and other damage that could affect their structural,
mechani cal, or electrical integrity. Replace damaged itens that cannot be
restored to original condition. Store items subject to deterioration by
exposure to elenments, in a well-drained |ocation, protected from weat her,
and accessible for inspection and handl i ng.

PART 2 PRODUCTS

2.

2.

1 ABOVEGROUND STORAGE TANKS (AST)

Tanks provi ded shall be either of the two specified tank types. Each
provi ded AST shall be UL |isted for conpliance with UL 2085, as an

i nsul ated, secondary contai nnent aboveground storage tank, protected type.
Each tank shall bear the UL |abel in conpliance with UL 2085. Each tank
shal | have a m ni nrum capacity of 8,000 gall ons.

1.1 Concrete Vaul ted Tank

a. Tank System tank, thermal protection, secondary contai nment, and
its enclosure (concrete vault) shall be shipped as a conpl eted
unit, that is, conpletely fabricated in manufacturer's factory.

b. Primary Tank: Listed under UL 142; in conpliance with NFPA 30;
ASTM A 569/ A 569M or ASTM A 36/ A 36M carbon steel; warranted for a
m ni mum of 20 years by the manufacturer.

c. Concrete Vault: Mninum6 inches thick; mninmmdesign strength of
4000 psi at 28 days; encases and protects both prinmary and
secondary contai nnent; steel re-inforcing bars; vault shall be
either nonolithic, or be provided with one horizontal joint or seam
for the renoveable top of vault. No vertical joints or seans wl|l
be al | owed.

d. Corrosion Protection: Coating on steel conponents exterior to the
concrete encasenent shall neet requirenents of ASTM B 117

e. Spill and Overfill Containnent: UL listed 7 gallon spill/overfill
cont ai ner manufactured as an integral part of the primary tank
surrounding the fill tube and protected by the 2 hour fire rating

of the encasenent; container shall have a stick port and normally
closed valve to release spilled fluid into prinary tank

f. Overspill Protection: One or nore of the follow ng nethods:

(1) Direct reading | evel gauge visible fromthe fill pipe access.
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(2) Audible and visible high |evel alarm

g. Exterior Finish: Exposed aggregate with cenmenti ous sealer, or
vault surface sealed with cenmentious sealer and then coated with
gl oss urethane finish coat..

h. Signage: Signage shall be recessed in exterior of concrete to
ensur e agai nst damage

i. Venting: NFPA 30; 2 inch atnospheric vent and emergency vent.

j. Anti-spill Valves: Were product piping extends bel ow the top of
the primary tank, piping shall include shutoff valve and a
normal |y cl osed safety valve; safety valve shall be an approved
anti-si phon valve or an electric sol enoid val ve.

2.1.2 Doubl e-wal | Steel Tank, Concrete Insul ated

a. Primary tank, its outer steel tank (outer enclosure), interstitial
i nsul ation, and the exterior fiberglass coating, all shall be
shi pped as a conpleted unit, that is, conpletely constructed in
manuf acturer's factory.

b. Primary Tank and Quter Steel Tank: Listed under UL 142; in
conpliance with NFPA 30; ASTM A 569/ A 569M or ASTM A 36/ A 36M
carbon steel; warranted for a m nimum of 20 years by the
manuf act urer.

c. Interstitial Insulation (Concrete): Concrete bounded by prinary
steel tank and outer steel tank; encases and protects primary
tank; concrete placenent shall be nonolithic, that is, without
seans; tank system provides the support |egs which provide m nimm
of 3 inch clearance under outer tank

d. Corrosion Protection: Provide a fiberglass inpregnated claddi ng
on the exterior surface of the outer tank. This cladding shall be
factory applied in the tank manufacturer's factory or an in factory
acceptable to the tank manufacturer. The cl addi ng shall be
provided to a mininumthickness of 1/8 inch in conpliance with the
i nstructions of the claddi ng system nanuf act urer

e. Secondary Containnment: Quter steel tank

f. Spill and Overfill Containment: UL listed 7 gallon spill/overfill
cont ai ner manufactured as an integral part of the primary tank
surrounding the fill tube and protected by the 2 hour fire rating
of the encasenent; container shall have a stick port and normally
closed valve to release spilled fluid into prinary tank

g. Overspill Protection: One or nore of the follow ng nethods: (a)
direct reading | evel gauge visible fromthe fill pipe access, (b)
audi bl e and visible high [ evel alarm

h. Venting: NFPA 30; 2 inch atnospheric vent and emergency vent.

i. Anti-spill Valves: Were product piping extends bel ow the top of

the primary tank, piping shall include shutoff valve and a normally
cl osed safety valve; safety valve shall be an approved anti -si phon
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2.

val ve or an electric sol enoid val ve.

j. CQuter Steel Tank Exterior Finish: manufacturer's fiberglass
i npregnated coating with total dry thickness a mninumof 1/8 inch
t hi ck.

2  ACCESSORI ES FOR AST' s

Provide the follow ng accessories coordinated with each tank design: Leak
detection sensor, high level alarmswitch, fill port with overfill spil
box, fuel outlet with anti-siphon foot valve, |eak detection sensor, and
vent with whistle alarm

2.1 Leak Detection System

Provi de continuous surveillance probe type | eak detection system System
shall be suitable for operation in NFPA 70, Class 1, Goup D environnent.
Locate the | eak detection systemin the | eak contai nnent space between the
primary tank and the secondary containnent. Leak detection system shal
electronically detect fluid | eakage i nto contai nnent space.

Sensor output and transmi ssion shall be electronic. Probe nounting system
shall not restrict the flow of liquid to the sensing area of the probes.
Sensor output shall provide control signal to the alarmcontrol pane
system specified in this section

Probe configuration shall be brass or stainless steel conmponents with
BUNA-N float. Systemshall give alarmcondition when no nore than 1/2 inch
of liquid |eakage is present.

. 2.2 H gh Level Al arm System

Provi de each tank with a vertical float type high level switch with alarm
setting at 95 percent tank capacity. Switch output shall provide contro
signal to the alarmcontrol panel systemspecified in this section

. 2.3 Tank Level Gage System

Provi de tank manufacturer's standard catal oged | evel gage system

.2.4 Mai nt enance and Filling Access

Provi de aboveground storage tanks wi th nmanufacturer recommended CSHA
conpliant access |adder, handrail, and work platform

.3 Pl PI NG SYSTEMS

. 3.1 Copper Tubi ng System

Provi de ASTM B 88, Type K or Type L copper tubing with ASME B16. 26 fl ared
fittings or conpression type fittings for fuel oil supply, fuel oil return,
and secondary (controls) piping.

.3.2 Gate Val ves

MSS SP-80, C ass 125.

.3.3 Check Val ves
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MBS SP-80, C ass 125, swi ng check
2.3. 4 Pi pe Hangers and Supports

Provi de MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support
rods, except as specified or indicated otherw se. Indicated hangers which
do are not covered by MSS SP-69 configurations, shall nmeet the applicable
design requirenents of MSS SP-58, and the hanger spacing requirenents of
MBS SP-69. Attach to steel joists with Type 19 or 23 clanps and retaining
straps. Attach to Steel Wor S beans with Type 21, 28, 29, or 30 cl anps.
Attach to steel angles and vertical web steel channels with Type 20 cl anp
wi th beam cl anp channel adapter. Attach to horizontal web steel channe

and wood with drilled hole on centerline and double nut and washer. Attach
to concrete with Type 18 insert or drilled expansi on anchor

2.3.5 Di el ectric Connections
Provide dielectric connections at piping connections of dissinlar netals.
2.4 ELECTRI CAL REQUI REMENTS

Provi de switches and devices necessary for the tank el ectrical systens
system wiring, fittings, and conponents shall be expl osion-proof in
conpliance with applicable requirenents of UL 674, UL 698, and UL 886 for
Class |, Division |, Goup C and D hazardous |ocations. Electrica
installations shall conformto requirenents of NFPA 70.

2.4.1 Al arm Control Panel System

Control panel shall be in NEMA 4X enclosure, suitable for the environnent,
and t he panel shall include solid state circuitry, and visual alarns.
Locate each panel at indicated spot. Panel shall incorporate a nmanual,
self-test system which pernmits verification of proper operation of high

| evel al arm audi bl e and vi sual al arm equi prent. Provide a reset button to
silence the audible alarm but at the sane time maintaining the lit alarm
light until the alarmcondition is corrected.

2.4.2 Rermpt e Al arm System

System shall be in NEMA 4X encl osure, suitable for the environnent, and
shall include an audible alarm Locate each encl osure at indicated spot.

PART 3 EXECUTI ON

3.1 | NSTALLATI ON

3.1.1 Fuel Storage Tanks
Install vault type fuel storage tanks, vents, and other connections in
accordance with NFPA 30 and NFPA 30A and published installation instructions
of the manufacturer.

3.2 FI ELD TESTI NG
Prior to application of test pressure, renove or valve off piping
conmponents which nay be danaged by test and install a calibrated test gage
in the system Miintain test pressure for at |east one hour on all new

pi ping work. In the event of |eakage, |ocate and repair |eak and repeat
test. Submit a field acceptance test report for each new AST system

SECTI ON 13210 Page 6



OPERATI ONS SUPPORT CENTER, LANGLEY Al R FORCE BASE, VA MJUHJ02- 3010

installation and each new pi ping systeminstallation
3.2.1 Pi pi ng System Test

After tank erection and installation of valves and piping, test piping.
Perform hydrostatic test of new fuel piping work at 100 psig for one hour.
Repl ace defective material disclosed by pressure test and repeat test unti
results are satisfactory.

3.2.2 St orage Tank Test

Pressure test tanks at not less than 5 psig or nore than 7 psig and as
recomended by the manufacturer

3.3 I NSTRUCTI ON TO GOVERNVENT PERSONNEL

Furni sh the services of conpetent instructors to give full instruction to
t he desi gnated CGovernnent personnel in the adjustnment, operation, and
mai nt enance, including pertinent safety requirenments, of the AST system
accessories for the AST, and the associated piping system |Instruction
shall be given during the a regular work week after the equi pnent or system
has been accepted and turned over to the Governnent for regular operation
Schedul e instruction tinme with Contracting Officer. The nunber of nan-days
(8 hours per day) of instruction furnished shall be one. Use approximtely
half of the time for classroominstruction. Use other tinme for instruction
inthe field at the equi pnent or system

-- End of Section --
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SECTI ON 13930

VET Pl PE SPRI NKLER SYSTEM FI RE PROTECTI ON
04/ 02

PART 1 GENERAL

1.

1 REFERENCES

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

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

ASTM A 135 (2001) Electric-Resistance-Wl ded Steel Pipe
ASTM A 183 (1998) Carbon Steel Track Bolts and Nuts
ASTM A 47/ A 47M (1999) Ferritic Malleable Iron Castings
ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot- D pped,

Zi nc- Coat ed, Wl ded and Seamnl ess
ASTM A 536 (1984; R 1999el) Ductile Iron Castings
ASTM A 795 (2000) Bl ack and Hot-Di pped Zi nc- Coat ed

(Gl vani zed) Wel ded and Seamnl ess Steel Pipe
for Fire Protection Use

ASTM F 436 (2000) Hardened Steel Washers
AMERI CAN SOCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1015 (1999) Doubl e Check Backfl ow Prevention
Assenbl y

AVERI CAN WATER WORKS ASSOCI ATI ON( AWMA)

AWM B300 (1999) Hypochlorites

AWM B301 (1992; Addenda B30la - 1999) Liquid
Chl ori ne

AWM C104 (1995) Cenent-Mortar Lining for

Ductile-lron Pipe and Fittings for Water

AWM C110 (1998) Ductile-Iron and Gray-lron Fittings,
3 In. Through 48 In. (75 nmthrough 1200
mm), for Water and Ot her Liquids

AWM Cl11 (2000) Rubber-Gasket Joints for
Ductile-Iron Pressure Pipe and Fittings

AWM C151 (1996) Ductile-lIron Pipe, Centrifugally
Cast, for Water or O her Liquids
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AWM C203

AWM EWNV

AWM

ASME

ASME

ASME

ASME

ASME

ASME

ASME

ASME

FM P7825a

FM P7825b

M5S SP-71

NFPA

NFPA

NFPA 1963

NFPA

MO

B16.

B16.

B16.

B16.

B16.

B16.

B18.

B18.

101

13

24

1

11

21

2

2

1

(1997; Addenda C203a - 1999) Coal - Tar
Protective Coatings and Linings for Stee
Water Pipelines - Enanel and Tape -

Hot - Appl i ed

(1999) Standard Met hods for the Examination
of Water and Wast ewat er

(1973) Manual : Water Chlorination
Princi ples and Practices

ASME | NTERNATI ONAL ( ASMVE)

(1998) Cast Iron Pipe Flanges and Fl anged
Fittings

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

(1992) Nonnetallic Flat Gaskets for Pipe
Fl anges

(1998) Malleable Iron Threaded Fittings
(1998) Gray Iron Threaded Fittings

(1993) Factory-MVade Wought Stee
Buttwel ding Fittings

(1996) Square and Hex Bolts and Screws
(I'nch Series)

(1987; R 1993) Square and Hex Nuts (Inch
Seri es)

FACTORY MUTUAL ENGQ NEERI NG AND RESEARCH (FM

(1998) Approval Guide Fire Protection

(1998) Approval Guide Electrical Equiprent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

(1997) Gray Iron Swing Check Val ves,
FIl anges and Threaded Ends

NATI ONAL FI RE PROTECTI ON ASSOC!I ATI ON ( NFPA)

(2000) Life Safety Code
(1999) Installation of Sprinkler Systens
(1998) Fire Hose Connecti ons

(1995) Installation of Private Fire Service
Mai ns and Their Appurtenances

NATI ONAL | NSTI TUTE FOR CERTI FI CATI ON I N ENG NEERI NG TECHNOLOG ES
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(NI CET)
NI CET 1014-7 (1995) Program Detail Manual for
Certification in the Field of Fire
Protection Engi neering Technol ogy (Field
Code 003) Subfield of Automatic Sprinkler
Syst em Layout
UNDERWRI TERS LABORATORI ES (UL)
UL Bld Mat Dir (1999) Building Materials Directory
UL Fire Prot Dr (1999) Fire Protection Equi pnent Directory
1.2 GENERAL REQUI REMENTS

Wet pi pe sprinkler systemshall be provided in all occupied areas of the

building . The sprinkler systemshall provide fire sprinkler protection
for the entire area. Except as nodified herein, the systemshall be
designed and installed in accordance with NFPA 13. The Contractor shal

design any portions of the sprinkler systemthat are not indicated on the
drawi ngs including |locating sprinklers, piping and equi pnent, and size

pi pi ng and equi pmrent when this information is not indicated on the draw ngs
or is not specified herein. The design of the sprinkler systemshall be
based on hydraulic cal culations, and the other provisions specified herein.

1.2.1 Hydraul i ¢ Design

The system shall be hydraulically designed to discharge a mni mumdensity
of .10 gpm per square foot over the hydraulically nost demandi ng 3, 000
square feet of floor area. The m ni mum pi pe size for branch lines in

gri dded systens shall be 1-1/4 inch. Hydraulic calculations shall be in
accordance with the Area/Density Method of NFPA 13. Water velocity in the
pi ping shall not exceed 20 ft/s.

1.2.1.1 Hose Denand

An al l owance for exterior hose streams of 250 gpm shall be added to the
sprinkl er system demand at the fire hydrant shown on the draw ngs cl osest
to the point where the water service enters the building.

1.2.1.2 Basis for Cal cul ati ons

The design of the systemshall be based upon a water supply with a static
pressure of 58 psi, and a flow of 761 GPM at a residual pressure of 32 psi
Water supply shall be presuned avail abl e at the base of the riser.
Hydraul i c cal cul ati ons shall be based upon the Hazen-WIlliams fornula with
a "C' value of 120 for steel piping, 150 for copper tubing, 140 for new
cenment-lined ductile-iron piping. Two flow test are required. A flow test
shal |l be prefornmed at hydrant closest to building location on the fire
protection/water distribution systemprior to sprinkler systemdesign and
another flow test on the fire protection system after upgrade project is
completed. If modified fire protection/water distribution system pressure
exceeds NFPA 13 requirenments, a pressure reducing valve shall be provided

1.2.2 Sprinkl er Coverage

Sprinklers shall be uniformy spaced on branch lines. |n buildings
protected by automatic sprinklers, sprinklers shall provide coverage
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t hroughout 100 percent of the building. This includes, but is not linted
to, telephone roons, electrical equi pnent roons, boiler roons, swtchgear
roons, transforner rooms, and other electrical and nechanical spaces.
Coverage per sprinkler shall be in accordance with NFPA 13; as specified in
NFPA 13 for extra hazard occupancy but not to exceed 225 square feet for
Iight hazard or 130 square feet for ordinary hazard occupanci es.

Exceptions are as foll ows:

1) Sprinklers may be omitted fromsmall roonms which are exenpted for
speci fic occupancies in accordance with NFPA 101

1.3 COORDI NATI ON OF TRADES

Pi pi ng offsets, fittings, and any other accessories required shall be
furni shed as required to provide a conplete installation and to eliminate
interference with other construction. Sprinkler shall be installed over
and under ducts, piping and platforns when such equi pnent can negatively
effect or disrupt the sprinkler discharge pattern and coverage.

1.4 DELI VERY AND STORAGE

Al'l equi prent delivered and placed in storage shall be housed in a manner
to preclude any damage fromthe weather, hum dity and temnperature
variations, dirt and dust, or other contaminants. Additionally, all pipes
shal | either be capped or plugged until install ed.

1.5 FI ELD MEASUREMENTS

The Contractor shall becone famliar with all details of the work, verify
all dinensions in the field, and shall advise the Contracting Oficer of
any di screpancy before perform ng the work.

1.6 SUBM TTALS

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

SD- 02 Shop Drawi ngs
Sprinkl er System Shop Drawi ngs; G AE
Three copies of the Sprinkler System Shop Drawi ngs, no |ater than
21 days prior to the start of sprinkler systeminstallation. The

Sprinkl er System Shop Drawi ngs shall conformto the requirenents
establ i shed for working plans as prescribed in NFPA 13. Draw ngs

shal | include plan and el evation views denonstrating that the
equipment will fit the allotted spaces with clearance for
installation and mai nt enance. Each set of drawi ngs shall include

the foll ow ng:

a. Descriptive index of drawings in the submittal wth
drawi ngs listed in sequence by drawi ng nunber. A |egend
i dentifying device synbols, nomenclature, and conventions used.

b. Floor plans drawmn to a scale not less than 1/8" = 1'-0"
which clearly show | ocations of sprinklers, risers, pipe hangers,
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seism c separation assenblies, sway bracing, inspector's test
connections, drains, and other applicable details necessary to
clearly describe the proposed arrangenent. Each type of fitting
used and the | ocations of bushings, reducing couplings, and wel ded
joints shall be indicated.

c. Actual center-to-center dinensions between sprinklers on
branch |ines and between branch lines; fromend sprinklers to
adj acent walls; fromwalls to branch lines; from sprinkler feed
mai ns, cross-mains and branch lines to finished floor and roof or
ceiling. A detail shall show the di nension fromthe sprinkler and
sprinkler deflector to the ceiling in finished areas.

d. Longitudinal and transverse buil ding sections show ng
typi cal branch line and cross-main pipe routing as well as
el evation of each typical sprinkler above finished floor

e. Details of each type of riser assenbly; pipe hanger; sway
braci ng for earthquake protection, and restraint of underground
water main at point-of-entry into the building, and electrica
devi ces and interconnecting w ring.

As-Built Shop Draw ngs;

As-built shop drawi ngs, at |east 14 days after conpletion of the
Fi nal Tests. The Sprinkler System Draw ngs shall be updated to
reflect as-built conditions after all related work is conpleted and
shall be on reproducible full-size nylar film

SD- 03 Product Data
Fire Protection Related Subnittals; , G AE..

Alist of the Fire Protection Related Submittals, no later than 7
days after the approval of the Fire Protection Specialist.

Conponents and Equi pnrent Data; G AE.

Manuf acturer's catal og data included with the Sprinkler System
Drawi ngs for all items specified herein. The data shall be
hi ghli ghted to show nodel, size, options, etc., that are intended
for consideration. Data shall be adequate to denonstrate
conpliance with all contract requirenents. In addition, a conplete
equi pnent |ist that includes equi pnment description, nodel nunber
and quantity shall be provided.

Hydraulic Cal cul ations; G AE

Hydraul i ¢ cal cul ations, including a drawi ng showi ng hydraulic
ref erence points and pi pe segnents.

Spare Parts; , G AE

Spare parts data shall be included for each different item of
mat eri al and equi pnent specified. The data shall include a
conplete list of parts and supplies, with current unit prices and
source of supply, and a list of parts recommended by the
manuf acturer to be replaced after 1 year and 3 years of service. A
list of special tools and test equi pnent required for maintenance
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and testing of the products supplied by the Contractor shall be
i ncl uded.

Prelimnary Tests Procedures; G RE

Proposed procedures for Prelinnary Tests, no later than 14 days
prior to the proposed start of the tests.

Fi nal Acceptance Test Procedures; G RE

Proposed procedures for Final Acceptance Test, no later than 14
days prior to the proposed start of the tests.

On-site Training Schedule; G RE

Proposed On-site Training schedule, at |east 14 days prior to
the start of related training.

Prelimnary Tests; G RE

Proposed date and time to begin Prelinmnary Tests, submitted with
the Prelinmnary Tests Procedures.

Fi nal Acceptance Test; G RE

Proposed date and tinme to begin Final Acceptance Test, submitted
with the Final Acceptance Test Procedures. Notification shall be
provided at |east 14 days prior to the proposed start of the test.
Notification shall include a copy of the Contractor's Material &
Test Certificates.

Fire Protection Specialist Qualifications; G RE

The nane and docunentation of certification of the proposed Fire
Protection Specialists, no later than 14 days after the Notice to
Proceed and prior to the submittal of the sprinkler system draw ngs
and hydraulic cal cul ati ons.

Sprinkler Systemlinstaller Qualifications; G RE

The nane and docunentation of certification of the proposed
Sprinkler Systemlinstaller, concurrent with subnmittal of the Fire
Protection Specialist Qualifications.

SD-06 Test Reports
Prelimnary Tests Report; G RE.

Three copies of the conpleted Prelininary Tests Reports, no |ater
that 7 days after the conpletion of the Prelininary Tests. The
Prelimnary Tests Report shall include both the Contractor's
Material and Test Certificate for Underground Piping and the
Contractor's Material and Test Certificate for Aboveground Pi ping.

Al itens in the Prelinmnary Tests Report shall be signed by the
Fire Protection Specialist.

Fi nal Acceptance Test Report; G RE

Three copies of the conpleted Final Acceptance Tests Reports, no
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later that 7 days after the conpletion of the Final Acceptance
Tests. Al itens in the Final Acceptance Report shall be signed by
the Fire Protection Specialist.

SD-07 Certificates
Fire Protection Specialist Inspection; G RE.

Concurrent with the Final Acceptance Test Report, certification
by the Fire Protection Specialist that the sprinkler systemis
installed in accordance with the contract requirenents, including
signed approval of the Prelimnary and Final Acceptance Test
Reports.

SD-10 Operation and Mai ntenance Data
Wet Pipe Sprinkler System G RE

Si x manual s |isting step-by-step procedures required for system
startup, operation, shutdown, and routine naintenance, at |east 14
days prior to field training. The manuals shall include the
manuf acturer's name, nodel nunber, parts list, list of parts and
tool s that should be kept in stock by the owner for routine
mai nt enance i ncluding the nane of a |ocal supplier, sinplified
Wi ring and controls diagrans, troubl eshooting guide, and
recommended service organi zation (including address and tel ephone
nunber) for each item of equiprment. Each service organi zation
subm tted shall be capable of providing 4 hour on-site response to
a service call on an energency basis.

7 HYDRAULI C CALCULATI ONS

Hydraul i c cal cul ations shall be as outlined in NFPA 13 except that

cal cul ations shall be performed by conputer using software intended
specifically for fire protection system design using the design data shown
on the drawi ngs. Software that uses k-factors for typical branch lines is
not acceptable. Calculations shall be based on the water supply data shown
on the drawings. Calculations shall substantiate that the design area used
in the calculations is the nost demandi ng hydraulically. Wter supply
curves and systemrequirenents shall be plotted on sem -logarithm c graph
paper so as to present a summary of the conplete hydraulic calculation. A
summary sheet listing sprinklers in the design area and their respective
hydraulic reference points, elevations, actual discharge pressures and
actual flows shall be provided. Elevations of hydraulic reference points
(nodes) shall be indicated. Docunentation shall identify each pipe

i ndividually and the nodes connected thereto. The dianeter, length, flow,
velocity, friction loss, nunber and type fittings, total friction loss in
the pi pe, equivalent pipe |length and Hazen-WIlianms coefficient shall be

i ndi cated for each pipe. For gridded systens, calculations shall show
peaki ng of demand area friction loss to verify that the hydraulically nost
demandi ng area is being used. Also for gridded systens, a flow di agram
indicating the quantity and direction of flows shall be included. A
drawi ng showi ng hydraulic reference points (nodes) and pi pe designations
used in the calculations shall be included and shall be independent of shop
dr awi ngs.

.8 FI RE PROTECTI ON SPECI ALI ST

Wirk specified in this section shall be performed under the supervision of

SECTI ON 13930 Page 7



OPERATI ONS SUPPORT CENTER, LANGLEY Al R FORCE BASE, VA MJUHJ02- 3010

and certified by the Fire Protection Specialist. The Fire Protection
Speci al i st shall be an individual who is a registered professional engineer
and a Full Menber of the Society of Fire Protection Engineers or who is
certified as a Level |V Technician by National Institute for Certification
i n Engi neering Technol ogies (NICET) in the Automatic Sprinkler System
Layout subfield of Fire Protection Engineering Technol ogy in accordance
with NI CET 1014-7. The Fire Protection Specialist shall be regularly
engaged in the design and installation of the type and conplexity of system
specified in the Contract docunents, and shall have served in a simlar
capacity for at least three systens that have performed in the manner

i ntended for a period of not |ess than 6 nonths.

1.9 SPRI NKLER SYSTEM | NSTALLER QUALI FI CATI ONS

Wirk specified in this section shall be performed by the Sprinkler System
Installer. The Sprinkler SystemlInstaller shall be regularly engaged in
the installation of the type and conplexity of system specified in the
Contract docunments, and shall have served in a sinmlar capacity for at

| east three systens that have perforned in the manner intended for a period
of not |ess than 6 nonths.

1.10 REGULATORY REQUI REMENTS

Conpliance with referenced NFPA standards is mandatory. This includes
advi sory provisions listed in the appendi ces of such standards, as though
the word "shall" had been substituted for the word "shoul d* wherever it
appears. In the event of a conflict between specific provisions of this
speci fication and applicabl e NFPA standards, this specification shal
govern. Reference to "authority having jurisdiction" shall be interpreted
to nean the Contracting Oficer

PART 2 PRODUCTS

2.1  STANDARD PRODUCTS
Mat eri al s and equi pnment shall be standard products of a manufacturer
regul arly engaged in the manufacture of such products and shall essentially
duplicate itens that have been in satisfactory use for at |least 2 years
prior to bid opening.

2.2 NAMEPLATES

Al'l equi prent shall have a naneplate that identifies the manufacturer's
nane, address, type or style, nodel or serial nunber, and catal og nunber.

2.3 REQUI REMENTS FOR FI RE PROTECTI ON SERVI CE
Mat eri al s and Equi prent shall have been tested by Underwiters
Laboratories, Inc. and listed in UL Fire Prot Dir or approved by Factory
Mitual and listed in FM P7825a and FM P7825b. \Where the terns "listed" or
"approved" appear in this specification, such shall mean listed in UL Fire
Prot Dir or FM P7825a and FM P7825b

2.4 UNDERGROUND PI PI NG COVPONENTS

2.4.1 Pi pe

Pi ping froma point 6 inches above the floor to a point 5 feet outside the
buil ding wall shall be ductile iron with a rated working pressure 150 ps
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conform ng to AWM C151, with cenent nortar lining conformng to AWM C104.
Pi ping nore than 5 feet outside the building walls shall conply with
Secti on 02510A WATER DI STRI BUTI ON SYSTEM

2.4.2 Fittings and Gaskets

Fittings shall be ductile iron conformng to AWM C110. Gaskets shall be
suitable in design and size for the pipe with which such gaskets are to be
used. Gaskets for ductile iron pipe joints shall conformto AWM Cl111.

2.5 ABOVEGROUND PI PI NG COVPONENTS

Aboveground pi ping shall be steel
2.5.1 St eel Pi pi ng Conponent s
2.5.1.1 Steel Pipe

Except as nodified herein, steel pipe shall be black as permtted by NFPA
13 and shall conformto applicable provisions of ASTM A 795, ASTM A 53/ A 53M
or ASTM A 135. Pipe in which threads or grooves are cut shall be Schedul e
40 or shall be listed by Underwiters' Laboratories to have a corrosion
resistance ratio (CRR) of 1.0 or greater after threads or grooves are cut.
Pi pe shall be marked with the name of the manufacturer, kind of pipe, and
ASTM desi gnati on

2.5.1.2 Fittings for Non-Gooved Steel Pipe

Fittings shall be cast iron confornmng to ASME B16.4, steel conforming to
ASME B16.9 or ASME B16.11, or mmlleable iron conformng to ASME B16. 3.

Gal vani zed fittings shall be used for piping systens or portions of piping
systens utilizing galvanized piping. Fittings into which sprinklers, drop
ni pples or riser nipples (sprigs) are screwed shall be threaded type.
Plain-end fittings with mechanical couplings, fittings that use stee
gripping devices to bite into the pipe and segnmented wel ded fittings shal
not be used.

2.5.1.3 Grooved Mechanical Joints and Fittings

Joints and fittings shall be designed for not |ess than 175 psi service and
shal |l be the product of the sane manufacturer;segnmented wel ded fittings
shal |l not be used. Fitting and coupling houses shall be nmalleable iron
conformng to ASTM A 47/ A 47TM G ade 32510; ductile iron conform ng to ASTM
A 536, Grade 65-45-12. Gasket shall be the flush type that fills the
entire cavity between the fitting and the pipe. Nuts and bolts shall be
heat-treated steel conforming to ASTM A 183 and shall be cadni um pl ated or
zinc el ectropl at ed.

2.5.1.4 FI anges
Fl anges shall conformto NFPA 13 and ASME B16.1. Gaskets shall be
non- ashest os conpressed material in accordance with ASME B16. 21, 1/16 inch
thick, and full face or self-centering flat ring type.
2.5.1.5 Bolts, Nut, and Washers
Bolts shall be squarehead conform ng to ASME B18.2.1 and shall extend no

|l ess than three full threads beyond the nut with bolts tightened to the
required torque. Nuts shall be hexagon type conform ng to ASME B18. 2. 2.
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Washers shall neet the requirements of ASTM F 436. Flat circular washers
shal | be provided under all bolt heads and nuts.

2.5.2 Pi pe Hangers

Hangers shall be listed in UL Fire Prot Dir or FM P7825a and FM P7825b and
of the type suitable for the application, construction, and pipe type and
sized to be support ed.

2.5.3 Val ves
2.5.3.1 Control Valve and Gate Val ve

Manual |y operated sprinkler control valve and gate val ve shall be outside
stem and yoke (0S&Y) type and shall be listed in UL Bld Mat Dir or FM P7825a
and FM P7825b

2.5.3.2 Check Val ve

Check valve 2 inches and larger shall be listed in UL Bld Mat Dir or FM
P7825a and FM P7825b. Check valves 4 inches and | arger shall be of the
swing type with flanged cast iron body and flanged inspection plate, shal
have a clear waterway and shall neet the requirements of MsSS SP-71, for
Type 3 or 4.

2.6  ALARM CHECK VALVE ASSEMBLY

Assenmbly shall include an check valve, pressure gauges, testing valves,
mai n drain, and other conponents as required for a fully operational system

2.7 ALARM I NI TI ATI NG AND SUPERVI SORY DEVI CES
2.7.1 Sprinkler Waterflow Indicator Switch, Vane Type

Switch shall be vane type with a pipe saddl e and cast al unmi num housi ng.
The el ectro-nmechani cal device shall include a flexible, |owdensity

pol yet hyl ene paddl e conformng to the inside dianmeter of the fire
protection pipe. The device shall sense water novenents and be capabl e of
detecting a sustained flow of 10 gpmor greater. The device shall contain
a retard device adjustable fromO to 90 seconds to reduce the possibility
of false alarnms caused by transient flow surges. The switch shall be
tanmper resistant and contain two SPDT (Form C) contacts arranged to
transfer upon renoval of the housing cover, and shall be equipped with a
silicone rubber gasket to assure positive water seal and a dustproof cover
and gasket to seal the mechanismfromdirt and noi sture.

2.7.2 Val ve Supervi sory (Tanper) Swtch

Switch shall be suitable for nmounting to the type of control valve to be

supervi sed open. The switch shall be tanper resistant and contain one set
of SPDT (Form C) contacts arranged to transfer upon rempval of the housing
cover or closure of the valve of nore than two rotations of the valve stem

2.8 FI RE DEPARTMENT CONNECTI ON
Fire department connection shall be flush type with cast brass body,
mat chi ng wall escutcheon lettered "Auto Spkr" with a polished brass finish.

The connection shall have two inlets with individual self-closing
cl appers, caps with drip drains and chains. Fenale inlets shall have 2-1/2
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inch dianeter Anerican National Fire Hose Connection Screw Threads (NH) per
NFPA 1963.

2.9 SPRI NKLERS
Sprinklers with internal Orings shall not be used. Sprinklers shall be
used in accordance with their |listed coverage |limtations. Tenperature
classification shall be ordinary. Sprinklers in high heat areas including
attic spaces or in close proximty to unit heaters shall have tenperature
classification in accordance with NFPA 13. Extended coverage sprinklers
shal | not be used.

2.9.1 Conceal ed Spri nkl er

Conceal ed sprinkler shall be chrone-pl at edqui ck-response type and shal
have a nominal 1/2 inch or 17/32 inch orifice

2.9.2 Recessed Spri nkl er

Upright sprinkler shall be chrone-platedqui ck-response type and shall have
a nomnal 1/2 inch or 17/32 inch orifice

2.9.3 Fl ush Spri nkl er

Flush sprinkler shall be chrone-plated quick-response type and shall have a
nomnal 1/2 inch or 17/32 inch orifice

2.9.4 Pendent Spri nkl er
Pendent sprinkler shall be of the fusible strut or glass bulb type, recessed
qui ck-response type with nomnal 1/2 inch orifice. Pendent sprinklers
shal | have a polished chrone white pol yester finish
2.9.5 Upri ght Sprinkl er
Upright sprinkler shall be brass and shall have a nominal 1/2 inch orifice.
2.9.6 Si dewal | Spri nkl er
Si dewal | sprinkler shall have a nominal 1/2 inch orifice. Sidewal
sprinkl er shall have a polished chrome finish. Sidewall sprinkler shall be
t he qui ck-response type.
2.10 DI SI NFECTI NG MATERI ALS
2.10.1 Li quid Chlorine
Liquid chlorine shall conformto AWM B301
2.10.2 Hypochl orites
Cal ci um hypochl orite and sodi um hypochlorite shall conformto AWM B300.
2.11  ACCESSORI ES
2.11.1 Spri nkl er Cabi net

Spare sprinklers shall be provided in accordance with NFPA 13 and shall be
packed in a suitable metal or plastic cabinet. Spare sprinklers shall be
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representative of, and in proportion to, the nunber of each type and
tenperature rating of the sprinklers installed. At |east one wench of
each type required shall be provided

.11.2 Pendent Spri nkl er Escut cheon

Escut cheon shall be one-piece netallic type with a depth of |ess than 3/4
inch and suitable for installation on pendent sprinklers. The escutcheon
shal |l have a factory finish that matches the pendent sprinkler heads.

.11.3 Pi pe Escut cheon

Escut cheon shall be polished chrom umplated zinc alloy, or polished
chrom um pl ated copper alloy. Escutcheons shall be either one-piece or
split-pattern, held in place by internal spring tension or set screw

.11.4 I dentification Sign

Val ve identification sign shall be mninmum6 inches wide x 2 inches high
wi th enanel baked finish on mninum 18 gauge steel or 0.024 inch al um num
with red letters on a white background or white letters on red background.
Wordi ng of sign shall include, but not be limted to "main drain,”
"auxiliary drain," "inspector's test," "alarmtest," "alarmline," and
simlar wording as required to identify operational conponents.

.12 DOUBLE- CHECK VALVE BACKFLOW PREVENTI ON ASSEMBLY

Doubl e- check backfl ow prevention assenbly shall conply with ASSE 1015. The
assenbly shall have a bronze, cast-iron or stainless steel body with
flanged ends. The assenbly shall include pressure gauge test ports and
OS&Y shutoff valves on the inlet and outlet, 2-positive-seating check val ve
for continuous pressure application, and four test cocks. Assenblies shal
be rated for working pressure of 150 psi The maxi num pressure | oss shall be
6 psi at a flowrate equal to the sprinkler water demand, at the | ocation
of the assenbly. A test port for a pressure gauge shall be provided both
upstream and downstream of the doubl e check backfl ow prevention assenbly
val ves.

PART 3 EXECUTI ON

3.

1 FI RE PROTECTI ON RELATED SUBM TTALS

The Fire Protection Specialist shall prepare a list of the submttals from
the Contract Submittal Register that relate to the successful installation
of the sprinkler systens(s). The submittals identified on this Iist shal
be acconpanied by a letter of approval signed and dated by the Fire
Protection Specialist when submitted to the Governnent.

.2 | NSTALLATI ON REQUI REMENTS

The installation shall be in accordance with the applicable provisions of
NFPA 13, and publications referenced therein.

.3 I NSPECTI ON BY FI RE PROTECTI ON SPECI ALI ST

The Fire Protection Specialist shall inspect the sprinkler system
periodically during the installation to assure that the sprinkler systemis
bei ng provided and installed in accordance with the contract requirements.
The Fire Protection Specialist shall witness the prelimnary and fina
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tests, and shall sign the test results. The Fire Protection Specialist,
after conpletion of the systeminspections and a successful final test,
shall certify in witing that the system has been installed in accordance
with the contract requirements. Any discrepancy shall be brought to the
attention of the Contracting Officer in witing, no later than three
wor ki ng days after the discrepancy is discovered.

3.4  ABOVEGROUND PI PI NG | NSTALLATI ON
3.4.1 Protection of Piping Against Earthquake Danage

The system pi ping shall be protected agai nst damage from eart hquakes.
Seism c protection shall include flexible and rigid couplings, sway
braci ng, seismc separation assenblies where piping crosses building
seisnmic separation joints, and other features as required by NFPA 13 for
protection of piping agai nst damage from eart hquakes.

3.4.2 Pi pi ng in Exposed Areas

Exposed piping shall be installed so as not to dimnish exit access w dths,
corridors or equi prment access. Exposed horizontal piping, including drain
pi ping, shall be installed to provide nmaxi mum headr oom

3.4.3 Pi pi ng in Finished Areas

In areas with suspended or dropped ceilings and in areas with conceal ed
spaces above the ceiling, piping shall be conceal ed above ceilings. Piping
shal | be inspected, tested and approved before being concealed. R sers and
simlar vertical runs of piping in finished areas shall be conceal ed.

3.4.4 Pendent Sprinkl ers

Drop nipples to pendent sprinklers shall consist of mnimum 1 inch pipe
with a reducing coupling into which the sprinkler shall be threaded.
Hangers shall be provided on armovers to drop nipples supplying pendent
sprinkl ers when the armover exceeds 12 inches. Were sprinklers are
install ed bel ow suspended or dropped ceilings, drop nipples shall be cut
such that sprinkler ceiling plates or escutcheons are of a uniformdepth

t hroughout the finished space. The outlet of the reducing coupling shal
not extend nore than 1 inch bel ow the underside of the ceiling. On pendent
sprinklers installed bel ow suspended or dropped ceilings, the distance from
the sprinkler deflector to the underside of the ceiling shall not exceed 4
inches. Recessed pendent sprinklers shall be installed such that the

di stance fromthe sprinkler deflector to the underside of the ceiling shal
not exceed the manufacturer's listed range and shall be of uniformdepth

t hroughout the finished area.

3.4.4.1 Pendent Sprinkl er Locations

Pendent sprinklers in suspended ceilings shall be located in the center of
acoustical ceiling tiles.

3.4.5 Upri ght Sprinklers
Ri ser nipples or "sprigs" to upright sprinklers shall contain no fittings
bet ween the branch line tee and the reducing coupling at the sprinkler

Ri ser ni pples exceeding 30 inches in Iength shall be individually supported.

3.4.6 Pi pe Joints
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Pi pe joints shall conformto NFPA 13, except as nodified herein. Not nore
than four threads shall show after joint is made up. Wlded joints will be
permitted, only if welding operations are perforned as required by NFPA 13
at the Contractor's fabrication shop, not at the project construction site.
Fl anged joints shall be provided where indicated or required by NFPA 13.
Grooved pipe and fittings shall be prepared in accordance with the
manuf acturer's | atest published specification according to pipe material,
wal | thickness and size. Gooved couplings, fittings and grooving tools
shal | be products of the sane nmanufacturer. For copper tubing, pipe and
groove di nensions shall conply with the tol erances specified by the
coupling manufacturer. The dianeter of grooves nade in the field shall be
measured using a "go/no-go" gauge, vernier or dial caliper, narrowl and
m crometer, or other method specifically approved by the coupling
manuf acturer for the intended application. G oove w dth and dinmension of
groove fromend of pipe shall be neasured and recorded for each change in
grooving tool setup to verify conpliance with coupling manufacturer's
tolerances. G ooved joints shall not be used in conceal ed | ocations, such
as behind solid walls or ceilings, unless an access panel is shown on the
drawi ngs for servicing or adjusting the joint.

3.4.7 Reducer s

Reductions in pipe sizes shall be nade with one-piece tapered reducing
fittings. The use of grooved-end or rubber-gasketed reducing couplings
will not be permitted. Wen standard fittings of the required size are not
manuf act ured, single bushings of the face type will be permitted. Were
used, face bushings shall be installed with the outer face flush with the
face of the fitting opening being reduced. Bushings shall not be used in
el bow fittings, in nore than one outlet of a tee, in nore than two outlets
of a cross, or where the reduction in size is less than 1/2 inch

3.4.8 Pi pe Penetrations

Cutting structural nembers for passage of pipes or for pipe-hanger
fastenings will not be permtted. Pipes that nust penetrate concrete or
masonry walls or concrete floors shall be core-drilled and provided with
pi pe sl eeves. Each sleeve shall be Schedul e 40 gal vani zed steel, ductile
iron or cast iron pipe and shall extend through its respective wall or
floor and be cut flush with each wall surface. Sleeves shall provide
required cl earance between the pipe and the sl eeve per NFPA 13. The space
bet ween the sl eeve and the pipe shall be firmy packed with m neral wool
i nsulation. Were pipes penetrate fire walls, fire partitions, or floors,
pi pes shall be fire stopped in accordance with Section 07840A FlI RESTOPPI NG
In penetrations that are not fire-rated or not a floor penetration, the
space between the sleeve and the pipe shall be sealed at both ends with
pl astic waterproof cement that will dry to a firmbut pliable mass or with
a nmechani cal |y adj ustabl e segnented el ast oner seal

3.4.9 Escut cheons
Escut cheons shall be provided for pipe penetration of ceilings and walls.
Escut cheons shall be securely fastened to the pipe at surfaces through
whi ch pi pi ng passes.

3.4.10 I nspector's Test Connection

Unl ess ot herwi se indicated, test connection shall consist of 1 inch pipe
connected to the renote branch line; a test valve |ocated approximately 7
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3.

feet above the floor; a snooth bore brass outlet equivalent to the snallest
orifice sprinkler used in the system and a painted netal identification
sign affixed to the valve with the words "l nspector's Test." The discharge
orifice shall be located outside the building wall directed so as not to
cause damage to adjacent construction or |andscaping during full flow

di schar ge

.4.11 Dr ai ns

Mai n drain piping shall be provided to discharge at a safe point outside
the building. Auxiliary drains shall be provided as indicated and as
required by NFPA 13. When the capacity of trapped sections of pipe is |ess
than 3 gallons, the auxiliary drain shall consist of a valve not snaller
than 1/2 inch and a plug or nipple and cap. Wen the capacity of trapped
sections of piping is nore than 3 gallons, the auxiliary drain shal

consist of two 1 inch valves and one 2 x 12 inch condensate nipple or
equi val ent, located in an accessible location. Tie-in drains shall be
provided for multiple adjacent trapped branch pi pes and shall be a nininmum
of 1 inch in diameter. Tie-in drain lines shall be pitched a m ni num of
1/2 inch per 10 feet.

.4.12 Installation of Fire Departnment Connection

Connection shall be nobunted on the exterior wall approximately 3 feet above
finished grade . The piping between the connection and the check val ve
shal |l be provided with an autonatic drip in accordance with NFPA 13 and
arranged to drain to the outside.

.4.13 I dentification Signs

Signs shall be affixed to each control valve, inspector test valve, nmain
drain, auxiliary drain, test valve, and simlar valves as appropriate or as
required by NFPA 13. Hydraulic design data nanepl ates shall be pernmanently
af fixed to each sprinkler riser as specified in NFPA 13.

.5 UNDERGROUND PI PI NG | NSTALLATI ON

The fire protection water nmain shall be laid, and joints anchored, in
accordance with NFPA 24. M ninum depth of cover shall be 3 feet. The
supply line shall termnate inside the building with a flanged piece, the
bott om of which shall be set not |ess than 6 i nches above the finished
floor. A blind flange shall be installed tenporarily on top of the flanged
piece to prevent the entrance of foreign natter into the supply line. A
concrete thrust block shall be provided at the el bow where the pipe turns
up toward the floor. |In addition, joints shall be anchored in accordance
with NFPA 24 using pipe clanps and steel rods fromthe el bow to the flange
above the floor and fromthe elbowto a pipe clanp in the horizontal run of
pi pe. Buried steel conponents shall be provided with a corrosion
protective coating in accordance with AWM C203. Piping nore than 5 feet
outside the building walls shall neet the requirenents of Section 02510A
WATER DI STRI BUTI ON SYSTEM

.6 EARTHWORK

Eart hwork shall be performed in accordance with applicable provisions of
Section 02315A EXCAVATI ON, FILLI NG AND BACKFI LLI NG FOR BUI LDI NGS

7 ELECTRI CAL VWORK
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3.

3.

3.

3.

Except as nodified herein, electric equipnent and wiring shall be in
accordance with Section 16415A ELECTRI CAL WORK, I NTERIOR. Al arm signa
wiring connected to the building fire alarmcontrol systemshall be in
accordance with 16175 ANALOG ADDRESSABLE FI RE DETECTI ON AND ALARM SYSTEM
Wring color code shall remain uniformthroughout the system

. 8 DI SI NFECTI ON

After all system conponents are installed and hydrostatic test(s) are
successfully compl eted, each portion of the sprinkler systemto be

di sinfected shall be thoroughly flushed with potable water until al
entrained dirt and other foreign materials have been renoved before

i ntroducing chlorinating material. Flushing shall be conducted by renoving
the flushing fitting of the cross mains and of the grid branch |ines, and
then back-flushing through the sprinkler main drains. The chlorinating

mat eri al shall be hypochlorites or liquid chlorine. Wter chlorination
procedure shall be in accordance with AWM M0. The chlorinating material
shall be fed into the sprinkler piping at a constant rate of 50 parts per
mllion (ppm. A properly adjusted hypochlorite solution injected into the
systemw th a hypochlorinator, or liquid chlorine injected into the system
through a solution-fed chlorinator and booster punp shall be used.
Chlorination application shall continue until the entire systemif filled.
The water shall remain in the systemfor a m nimumof 24 hours. Each valve
in the systemshall be opened and cl osed several tines to ensure its proper
disinfection. Follow ng the 24-hour period, no | ess than 25 ppm chlori ne
residual shall remain in the system The systemshall then be flushed with
clean water until the residual chlorine is reduced to | ess than one part
per mllion. Sanples of water in disinfected containers for bacteria

exam nation will be taken from several system| ocations which are approved
by the Contracting Officer. Sanples shall be tested for total coliform
organi sns (coliformbacteria, fecal coliform streptococcal, and other
bacteria) in accordance with AWM EWN The testing nethod shall be either
the multiple-tube fernentation technique or the nenbrane-filter technique.
The disinfection shall be repeated until tests indicate the absence of
coliform organi sms (zero nean coliformdensity per 100 milliliters) in the
sanples for at least 2 full days. The systemw ||l not be accepted unti
satisfactory bacteriological results have been obtained. After successfu
conpletion, verify installation of all sprinklers and plugs and pressure
test the system

9 Pl PE COLOR CODE MARKI NG

Col or code marking of piping shall be as specified in Section 09900 PAI NTS
AND COATI NGS.

10 PRELI M NARY TESTS

The system including the underground water nains, and the aboveground

pi pi ng and system conponents, shall be tested to assure that equiprment and
conmponents function as intended. The underground and aboveground interior
pi pi ng systens and attached appurtenances subjected to system working
pressure shall be tested in accordance with NFPA 13 and NFPA 24. Upon
compl etion of specified tests, the Contractor shall complete certificates
as specified in paragraph SUBM TTALS

10. 1 Under gr ound Pi pi ng

10.1.1 Fl ushi ng
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Under ground pi ping shall be flushed in accordance with NFPA 24. This

i ncludes the requirenent to flush the |ead-in connection to the fire
protection systemat a flowrate not |less that the cal cul ated maxi mum wat er
demand rate of the system

3.10.1.2 Hydrostatic Testing

New under ground pi pi ng shall be hydrostatically tested in accordance with
NFPA 24. The all owabl e | eakage shall be neasured at the specified test
pressure by punping froma calibrated container. The amount of | eakage at
the joints shall not exceed 2 quarts per hour per 100 gaskets or joints,
regardl ess of pipe dianeter.

3.10.2 Aboveground Pi pi ng
3.10.2.1 Hydrostatic Testing

Aboveground pi ping shall be hydrostatically tested in accordance with NFPA
13 at not |ess than 200 psi or 50 psi in excess of maxi num system operating
pressure and shall maintain that pressure without loss for 2 hours. There
shall be no drop in gauge pressure or visible | eakage when the systemis
subjected to the hydrostatic test. The test pressure shall be read froma
gauge |l ocated at the |l ow el evati on point of the systemor portion being

t est ed.

3.10.2.2 Backfl ow Prevention Assenbly Forward Fl ow Test

Each backfl ow prevention assenbly shall be tested at system fl ow denmand,
including all applicable hose streans, as specified in NFPA 13. The
Contractor shall provide all equipnment and instrunents necessary to conduct
a conplete forward flow test, including2.5 inch dianeter hoses, playpipe
nozzl es, calibrated pressure gauges, and pitot tube gauge. The Contractor
shal |l provide all necessary supports to safely secure hoses and nozzles
during the test. At the system demand flow, the pressure readi ngs and
pressure drop (friction) across the assenbly shall be recorded. A neta

pl acard shall be provided on the backfl ow prevention assenbly that lists
the pressure readi ngs both upstream and downstream of the assenbly, total
pressure drop, and the systemtest flow rate. The pressure drop shall be
compared to the manufacturer's data.

3.10.3 Testing of Al arm Devi ces

Each alarmswitch shall be tested by flowi ng water through the inspector's
test connection. Each water-operated al arm devices shall be tested to
verify proper operation.

3.10. 4 Main Drain Fl ow Test

Fol I owi ng flushing of the underground piping, a main drain test shall be
made to verify the adequacy of the water supply. Static and residua
pressures shall be recorded on the certificate specified in paragraph
SUBM TTALS. In addition, a nain drain test shall be conducted each tine
after a main control valve is shut and opened.

3.11 FI NAL ACCEPTANCE TEST
Fi nal Acceptance Test shall begin only when the Prelimnary Test Report has

been approved. The Fire Protection Specialist shall conduct the Fina
Accept ance Test and shall provide a conpl ete denonstration of the operation
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of the system This shall include operation of control valves and fl ow ng
of inspector's test connections to verify operation of associated waterfl ow
al arm switches. After operation of control valves has been conpl eted, the
mai n drain test shall be repeated to assure that control valves are in the

open position. |In addition, the representative shall have avail abl e copies
of as-built drawings and certificates of tests previously conducted. The
installation shall not be considered accepted until identified

di screpanci es have been corrected and test docunentation is properly
compl eted and received.

3.12 ON-SI TE TRAI NI NG

The Fire Protection Specialist shall conduct a training course for
operating and nai ntenance personnel as designated by the Contracting
Oficer. Training shall be provided for a period of 8 hours of norma
working time and shall start after the systemis functionally conpl ete but
prior to the Prelimnary Tests and Final Acceptance Test. The On-Site
Training shall cover all of the itens contained in the approved Operating
and Mai nt enance | nstructions.

-- End of Section --
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SECTI ON 16415

ELECTRI CAL WORK, | NTERI OR
06/ 02

PART 1 GENERAL

1

1 REFERENCES

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

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )

ANSI C37.16 (2000) Low Voltage Power Circuit Breakers
and AC Power Circuit Protectors - Preferred
Rati ngs, Rel ated Requirenents, and
Appl i cati on Reconmendati ons

ANSI C39.1 (1981; R 1992) Requirenents for Electrica
Anal og | ndicating |Instrunents

ANSI C78.1 (1991; C78.1a; R 1996) Fluorescent Lanps -
Rapi d- Start Types - Di nmensi onal and
El ectrical Characteristics

ANSI C78. 1350 (1990) Electric Lanps - 400-Watt, 100-Volt,
S51 Singl e-Ended Hi gh- Pressure Sodi um Lanps
ANS| C78. 1351 (1989) Electric Lanmps - 250-Watt, 100-Volt
S50 Singl e-Ended Hi gh- Pressure Sodi um Lanps
ANSI C78. 1352 (1990) Electric Lanps - 1000-Watt,
250- Vol t, S52 Singl e-Ended Hi gh-Pressure
Sodi um Lanps
ANS| C78. 1355 (1989) Electric Lanmps - 150-Watt, 55-Volt
S55 Hi gh- Pressure Sodi um Lanps
ANSI C78. 1375 (1996) 400-watt, M9 Singl e- Ended
Met al - Hal i de Lanps
ANS| C78. 1376 (1996) 1000-Watt, MA7 Metal -Halide Lanps
ANSI C78. 20 (1995) Electric Lanps - Characteristics of

I ncandescent Lanmps A, G PS, and Sinilar
Shapes with E26 Medi um Screw Bases

ANSI C78. 21 (1995) Physical and Electrica
Characteristics - Incandescent Lanps - PAR
and R Shapes

ANSI C78. 2A (1991) 18 & 26- Watt, Conpact Fl uorescent
Quad Tube Lanps **

ANSI C78. 2B (1992) 9 & 13-Watt, Conpact Fl uorescent

SECTI ON 16415 Page 1
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ANSI

ANSI

ASTM

ASTM

ASTM

| EEE

| EEE

| EEE

| EEE

| EEE

| EEE

NENVA

NEMA

NENVA

NEMA

NEMA

NEMA

c82.1

C82. 4

Quad Tube Lanps **

(1997) Specifications for Fluorescent Lanp
Bal | asts \ $18. 00$\ F\ X Addenda D & E

(1992) Ballasts for
H gh- I ntensity-Di scharge and Low Pressure
Sodi um Lanps (Ml tipl e-Supply Type)

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

B1

B 8

D 709

(1995) Hard-Drawn Copper Wre

(1999) Concentric-Lay-Stranded Copper
Conductors, Hard, Medium Hard, or Soft

(2000) Lami nated Thernosetting Materials

| NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENGQ NEERS (| EEE)

C37. 13

C57.13

C62. 41

Std 242

Std 399

Std 81

(1990; R 1995) Low Voltage AC Power Circuit
Breakers Used in Encl osures

(1993) Instrument Transforners

(1991; R 1995) Surge Voltages in
Low Vol t age AC Power Circuits

(1986; R 1991) Recommended Practice for
Protection and Coordi nation of |ndustri al
and Comerci al Power Systens

(1997) Recommended Practice for Industrial
and Commerci al Power Systens Anal ysis

(1983) CGuide for Measuring Earth
Resistivity, G ound | npedance, and Earth
Surface Potentials of a Gound System (Part
1) \$31. 008\ F

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMR)

250

AB 1

FU 1

ICS 1

ICS 2

ICS 3
