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NOTE: This guide specification covers netallic type
conductivel/ spark resistant concrete floor finish for
ordnance and other similar structures. Do not use
this type of floor finish in hospitals,

| aboratories, or other simlar occupancies where
sanitation is a primary consideration. This guide
specification does not cover tile or fluid-applied
conductive flooring. Such systens may be found in
Section 09651, "Resilient Tile Flooring" or Section
09670, "Fluid-Applied Flooring."

Conmment s and suggestion on this specification are

wel cone and should be directed to the technica
proponent of the specification. A listing of the
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Use of electronic comunication is encouraged.

Brackets are used in the text to indicate designer
choices or locations where text nust be supplied by
t he desi gner.
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NOTE: This is a very specialized product and shoul d
be well researched before this specification is
used. Check with using activity to ensure that this
type of floor finish is chenmically conpatible with
expl osi ves and solvents contenplated for use in
proposed facility.
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NOTE: On the draw ngs, show

1. Extent of netallic type conductive and spark
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resi stant concrete floor finish

2. Required slopes, floor drains, and appropriate
details.
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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.

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

ASTM C 33 (1997) Concrete Aggregates

ASTM C 94 (1998) Ready- M xed Concrete

ASTM C 150 (1997; Rev. A) Portland Cenent

ASTM C 494 (1998) Chenical Adnixtures for Concrete
ASTM F 150 (1989) Electrical Resistance of Conductive

Resi lient Flooring

1.2 SUBM TTALS

EE R R R R R R R R R R R R R R R R R R R R R R R O O R

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates Governnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnmittal itens deened
sufficiently critical, conplex, or aesthetically
significantly to nerit approval by the Governnent.
Submittal itens not designated with a "G' will be
approved by the QC organizati on.

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Submit the following in accordance with Section 01330, "Subnitta
Procedures."

SD- 03 Product Data
Dust-on netallic surfacing material (conductive)
Curing conpound
Wat er reducing, set controlling adm xture
H gh range water reduci ng adm xture

SD- 04 Sanpl es
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NOTE: |If the design thickness of the topping is
| ess than 50 mm 2 inches, insert design thickness in
the blank and renove the 50 nm 2 inch requirenent.

EE R R R R R R R R R R R R R R R R I R R R R I R

Conductive and spark-resistant floor finish
Before work is started, prepare, test, and submit sanple of
conductive and spark-resistant floor finish, 1.22 neters 4 feet
square and [50] [__ ] nm[2] [ ] inches thick. Cast sanple
on 12 nmm 1/2 inch thick plywod base covered wi th pol yet hyl ene
film Mx and apply topping in accordance with this
specification, including troweling, curing, and protection.

SD- 05 Design Data
Modi fications to topping mx

SD- 06 Test Reports
Cement
Aggregat e
Admi xt ur es
Conductivity and Spark Resistance
Test floor finish sanple for conpliance with the conductivity and
spark resistance requirenents specified herein. Performtesting
usi ng an approved i ndependent testing |aboratory.

SD- 08 Manufacturer's Instructions
Preparation of base slab
M Xxi ng
Pl aci ng concrete topping
Metal lic surfacing
Curing of floor finish

SD-10 Operation and Mai ntenance Data

Conductive spark-resistant floor finish, Data Package 1; G

Submit data package for floor finish in accordance with Section
01781, "Qperation and Mintenance Data."

1.3 PERFORVANCE REQUI REMENTS
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1

3.1 Conductivity

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Include requirenent for mninmumresistance
when el ectrical convenience outlets are provided
around or above floor area. This usually occurs
only in work and equi pnent assenbly areas. Use 5000
ohns for 120 volt service, 10,000 ohns for 240 volt
service, and 20,000 ohns for 440 volt service. If

el ectrical service is greater than 440 volts,
consult NAVSEA for gui dance

EE R R R R R R R R R R R R R R R R R R R I R R R I O R

Fl oor finish shall have a [mninumelectrical resistance of [5,000]

[ 10, 000] [20,000] ohnms and a] maxi num average el ectrical resistance of

1, 000, 000 ohnms. Measure electrical resistances on conditioned sanple slab
and on conditioned project slab using nethod of test specified herein

. 3.2 Spar k Resi st ance

Fl oor finish shall produce no spark when tested using nethod of test
specified herein

.4 ENVI RONVENTAL CONDI TI ONS

Do not start work unless environnental conditions conformto manufacturer's
printed instructions. Mintain recommended environmental conditions w thout
i nterruption during application and curing processes.

5 MANUFACTURER S REPRESENTATI VE

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

NOTE: The requirenents for the presence of a
qualified technical representative of the netallic
surfacing material manufacturer should be retained
only for applications where strict conpliance with
installation procedures is considered to be critical

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

Have nanufacturer's technical representative present during start-up of
each phase of work including inspection of grounding materials, preparation
of base slab, mxing and placing concrete topping, application of dusted-on
nmetal lic surfacing, curing and testing.

.6 DELI VERY, STORAGE, AND HANDLI NG

Del i ver manufactured materials in nanufacturer's origi nal unbroken packages
or containers plainly |abeled with manufacturer's nanes, brands, | ot
nunbers, and product expiration date. Use npisture-resistant containers.
Store materials in dry, weathertight enclosures and handle in a nmanner that
wi Il prevent inclusion of foreign materials or damage by danpness.

PART 2 PRODUCTS
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2.

2.

2.

2.

1

1.

1

FLOCR FI NI SH MATERI ALS

Port| and Cenent

ASTM C 150, Type | [or I1].

1.2 Aggr egat e
ASTM C 33, except as specified below. Provide pea gravel, silica,
traprock, or other approved nmaterials of equivalent hardness. G adation
shall conformto the follow ng:
Mesh Per cent Passi ng
9.5 mm 100
4.75 mm 95- 100
2.36 mMm 65- 80
1.18 mm 45- 65
0. 60 mMm 25-45
0.30 mMm 5-15
0.15 mm 0-5
Mesh Per cent Passi ng
3/ 8 inch 100
No. 4 95- 100
No. 65- 80
No. 16 45- 65
No. 30 25-45
No. 50 5-15
No. 100 0-5
1.3 Admi xt ures

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: Specify these adm xtures where increased
slunp is beneficial with respect to ease of

pl acenent, consolidation, netallic hardener
application, or where a delay of initial set is
desirabl e due to high tenperature and | ow hunmdity
condi tions.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

ASTM C 494. Water reducing, nornal setting (Type A); water reducing, set
controlling adm xture (Type D); or high range water reducing adm xture

(Type F). Adnixtures shall not contain nore than 0.05 percent chloride
i ons.
.1.4 VWt er

Pot abl e and free from such anbunts of mneral and organi c substances which
could affect hardening or durability of cenment-nortar topping finish.

SECTI ON 09965N Page 7



2.

2.

2.

2 GROUNDI NG MATERI ALS

EE R R R R R R R R R R R R R E R R R R R R R R R R R R I R

NOTE: Ground rods shoul d be specified for slabs on
grade. G ounding studs should be specified for
suspended slabs. Division 3, "Concrete" sections of
proj ect specification should specify that ground
rods or grounding studs be naintained in position to
prevent m salignment before and during placenent of
structural concrete.

EE R R R R R R R R R R R R R R R R R R R R R R R R O R

2.1 G ound Rods

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Specify hard copper or copper clad steel rods
for normal conditions. Specify brass or stainless
steel rods where electrolytic corrosion will be
encount er ed.

EE R R R R R R R R R R R R R R R R R R R R R R R I

[ Hard copper] [Copper-clad steel] [Brass] [Stainless steel] not |ess than
20 M 0.75 inch in dianeter, 3 neters 10 feet long. Die stanp each ground
rod near top with nane or tradenmark of nanufacturer and length of rod in
neters feet.

. 2.2 Groundi ng St uds

Hard copper, or brass, 12 nm 1/2 inch dianeter and of such length as to
project into structural concrete base slab not |ess than 75 nm 3 inches
when install ed.

. 2.3 Groundi ng Connector Disks

Approximately 50 to 100 mm2 to 4 inch dianeter or 50 to 100 Mm 2 to 4
i nch square pieces of copper or brass hardware cloth, 4 mesh, 1.2 nmm 0. 047
inch wire diameter.

.3 METALLI C SURFACI NG MATERI AL

.3.1 Graded Iron M xture

A factory-prepared dry m xture of graded iron particles, cenent, and
chem cals; suitable for application by the dusted-on nethod; and free from
nonferrous netal particles, oils, grease, soluble alkaline conpounds, rust
and materials intended to disguise rust, and any other contam nants.

.3.2 Wat er Cont ent

Provi de water absorbent netallic aggregate containing not nore than 0.075
percent water soluble materials.

3.3 Cenent Di spersing Agent
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A cenent -di spersing agent, a pozzolanic material capable of combining with
free lime to forma water insoluble conpound, and an approved bi nder shal
be conbined with nmetal lic aggregate.

2.3. 4 Purity
Do not add naterial to factory-prepared product at job site.
2.4  CURI NG COVPOUND

A product of the manufacturer of the netallic surfacing material or a type
recommended by the nmanufacturer of the netallic surfacing nmateri al

PART 3 EXECUTI ON
3.1 | NSTALLATI ON OF GROUNDI NG MATERI ALS

Provide at | east one ground [rod] [or] [stud] for each 37 square neters 400

square feet or less of floor area. Place grounding materials at |east 50 nm
2 inches clear and free of pipes, conduits, sleeves, anchor bolts, floor
drains, or other netal building material that projects through floor

finish. Place tops of [rods] or [studs] at an elevation not nore than 10 nm
3/8 inch below top surface of finish floor. Do not allow [rods] or

[studs] to project above finish floor elevation. Center grounding

connector disks on top of [rods] [or] [studs]. Braze disks to tops of

[rods] [or] [studs]. Connect each ground [rod] [or] [stud] electrically to

concrete slab reinforcenment steel. Connect using a copper or brass braided

strap. Braze to both reinforcing steel and ground [rod] [or] [stud].

3.1.1 G ound Rods

Drive ground rods vertically into earth. The maxi numresistance to ground
of driven ground rod shall not exceed 25 ohns when tested in accordance
wi t h paragraph "G ounding Tests." Wen work in addition to that indicated
and specified is directed in order to obtain specified resistance to
ground, provisions of the contract clause entitled "Changes" will apply.

3.1. 2 Ground St uds

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: The | ast sentence presunes ground studs used
with an existing concrete base slab. Oher site
conditions require a different design and wording.

EE R R R R R R R R R R R R R R R R R R R R R I R R R O R

Connect studs together electrically using a continuous No. 6 AWG copper
wire brazed to each stud and to a combn ground wire connected el ectrically
to an approved ground. Place stud interconnecting wire on, shape, and
fasten to existing concrete base slab to prevent wire fromlifting when
concrete topping is placed.

3.2 PREPARATI ON OF BASE SLAB

EE R R R R R R R R R R R R R R R R R R R R R R R R O O R
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3.

3.

3.

NOTE: This guide specification is based on use of a
bonded fl oor topping with thickness of 50 mm 2 inches
or greater. For other installation procedures,

edit specification accordingly.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

2.1 d eani ng

EE R R R R R R R R R R R R R R R R R R R R R I R

NOTE: Choose fromone of the followi ng three

par agraphs. Use first paragraph for wet cured sl abs

| ess than 3 days old. Use second paragraph for
cured sl abs between 3 days and a week old. Use
third paragraph for cured slabs nore than a week ol d.

EE R R R R R R R R R R R R R R R R R R R R R R O R

Wash dirt and debris from surface of base slab

Renove dirt, oil, grease, laitance or other foreign natter from surface of
base slab. Scrub surface and rinse thoroughly with clean water. Keep base
slab wet for a period of not |ess than 12 hours precedi ng application of

t oppi ng.

Renove dirt, oil, grease, laitance or other foreign natter from surface of
base slab. Scrub surface with a 10 percent nuriatic acid solution and
rinse thoroughly with clean water. After rinsing, a litnus test of the wet
surface shall indicate no trace of acid solution

.2.2 Bond Coat

Renove excess water or dry slab until there is no free water. Apply a
cenent paste, latex, latex cement, or epoxy bond coat.

3 PROPORTI ONI NG AND M XI NG OF CONCRETE TOPPI NG

EE R R R R R R R R R R R R R R R R R R R R R R I R R R O R

NOTE: \Where bonded topping or base slab is of very
| ow slunp (less than 75 nmm 3 inches) consider
deletion of reference to excess water. Metallic
surfacing material, which is a dry shake material,
will require sufficient water to adequately mx wth
concrete topping or base slab.

EE R R R R R R R R R E R R R R R R R R R R E R R R R R R O R

3.1 Pr oportioni ng

EE R R R R R R R R R E R R R R R REEERERE R EEEE R R E R R R R R

NOTE: Use either conpressive strength option or
specified nm x design.

EE R R R R R R R R R R R R R R R R R R R R R R R R R O R

[ Proportion concrete topping mx to provide a 28-day conpressive strength of
34.5 kPa 5,000 psi, with a maxi mum slunp of 75 mm 3 inches or less. If
hi gh range water reducing adm xture is used, slunmp may be increased to 200
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mm 8 inches.] [Proportion concrete topping mxture by volunme with one part
portland cenent and 2 3/4 parts 10 mm 3/8 inch nmaxi mum si ze aggregate. Use
a maxi mum wat er-cenent ratio of 0.45 including noisture contained in
aggregates.] Topping mx nmay be nodified, as approved, to conformto

requi renents of manufacturer of netallic surfacing material

3.3.2 M Xxi ng

Perform m xi ng in nechanical mxers of a type in which quantities of water
can be controlled accurately and uniformy. Introduce and ni x aggregates
so that materials are distributed uniformy throughout the mass. Add water
gradual ly. After cenent, aggregates, and water are in mxer drum mx for
two mnutes. Ready-m xed concrete shall conformto ASTM C 94. Do not
retemper topping mxture with water. Additional dosage with high range
wat er reducing adnmi xture nmay be permitted with prior approval of the
Contracting O ficer as to nethods and procedures. Use only adm xture
speci fied and approved in proposed ni x design

3.4 PLACI NG FI NI SHI NG, AND CURI NG

3.4.1 Pl aci ng Concrete Toppi ng

EE R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: For bonded toppings, use as thick a bonded
toppi ng as design constraints will allow. A 25 mm
one inch bonded topping is extrenely difficult to
install. Bonded toppings of 50 nm 2 inches to a
maxi mrum of 75 mm 3 inchesare nuch easier to
construct. Generally, the thinner the bonded
topping, the nore problens that will be encountered
during construction and in future use. &

EE R R R R R R R R R R R R R R R R R R R R R R R I R R R O O R

Pl ace, compact and strike-off topping mxture to the full depth of the [50]
[ ] m[2] | ] inch screed strips. Tanp thoroughly with a
grill-faced tanper (do not use a flat-faced tanper) or vibrate with a smal
vi brator to conpact concrete topping, force out entrapped air, and ensure
maxi mum density. Take extrene care in placing and tanping so that
groundi ng systemw || not be damaged or msaligned. Forma slight

cup- shaped pocket or depression, about 75 mm 3 inches in dianeter and 20 mm
3/4 inch in depth in topping finish surroundi ng groundi ng connector disks
on tops of [rods] [and] [studs]. Keep disk free of topping mx by
protecting disk with a plastic sheet. After conpacting, screeding and

| eveling floor surface, renobve excess water by an approved nethod.
Mechani cal |y float surface.

3.4.2 Pl aci ng and Fi ni shing Base Sl ab

EE R R R R R R R R R E R R R R R R REEEERE R EEEE R R R R R R R R

NOTE: Use this paragraph for nonolithic slab
pl acenent.

EE R R R R R R R R R R R R R R R R R R R R R R R R R I

Where nmetallic surfacing is to be placed directly upon base slab, place
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slab in accordance with Section 03300N, "Cast-In-Place Concrete." Take
extrenme care in placing and consolidating concrete so that groundi ng system
is not damaged or nmisaligned. Forma slight cup-shaped pocket or
depression, about 75 mm 3 inches in dianeter and 20 mm 3/4 inch in depth in
the finish surroundi ng groundi ng connector di sks on the tops of the [rods]
[and] [studs]. Keep disk free of concrete and nortar by protecting disk
with plastic sheet. After placing, consolidating, striking off and

| evel i ng, renove excess water by an approved nethod. Mechanically fl oat

t he surface.

. 4.3 Metal lic Surfacing

Bef ore openi ng, shake surfacing nmaterial containers to ensure uniformty of
i ngredients. After floating floor surface, dust dry netallic surfacing
material uniformy on surface at a rate of not |ess than 4.4 kil ograns per
square neter 0.9 pound per square foot of surface. Wen netallic aggregate
has absorbed surface noisture, nechanically float surface. After floating,
uniformy dust on surface remaining dry netallic surfacing material to
achieve a total rate of not less than 8.8 kil ograns per square neter 1.8
pound per square foot of surfacing material for the two dusting operations.
Apply second shake at right angles to first for even application. Repeat
floating operation.

4.4 Fi ni shi ng

EE R R R R R R R R R R R R R R R R R R R R R R R R R R O R

NOTE: Use 6 mmin 3 meters 1/4 inch in 10 feet

unl ess operational requirenents dictate the flatter

floor. Floors with a tolerance of 3 nmin 3 neters
1/8 inch in 10 feet cost considerably nore to pl ace.
Fl cor finish checking is required frominitial

pl acenent of concrete for floors with a tol erance of

3 min 3 neters 1/8 inch in 10 feet.

EE R R R R R R R R R R R R R R R R R R R R R R R O R

Finish floor to a smooth surface, free from bl emi shes. Test floor surface
with a straight edge to ensure a tolerance of plus or minus [6 nml/4 inch] |
3 ml/8 inch] in 3 meters 10 feet. Take extrene care so that conductive
nmetal lic aggregate contained in surfacing material is in full and firm
contact with disks attached to top of grounding [rods] [and] [studs]. Do
not float or trowel surfaces excessively in a manner that buries netallic
aggregate or contam nates surfacing material during floating and trowelling
operations. Protect flooring fromcontam nation by subgrade materi al
tracked or spilled concrete, sand, stone, or other naterial during
finishing operations. Renpbve flooring contam nated and replace with new
flooring. Match approved finish floor sanple in all respects.

.4.5 Curing and Protection

Cure and protect floor finish for not | ess than 30 days unless a | onger
period is recommended by the manufacturer's printed instructions. Strip
floor finish of conductive curing conpounds only in those areas where
acceptance tests will be perfornmed. Strip non-conductive curing conpounds
conpl etely.
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3.

5 FI ELD TESTS

Conduct testing in the presence of the Contracting Oficer.

.5.1 Groundi ng Tests

Test ground [studs] [and] [rods] and interconnecting ground wire before the
concrete slab is placed and again before the topping finish is placed.
Before final wiring is connected to the ground rods, test each rod or group
of rods for ground resistance using a portable ground testing negohnmeter
devel oping an A.C. voltage. Equip the instrument with a neter reading
directly in ohnms. Use two reference ground rods of 20 mm 3/4 inch copper
clad steel, not less than 1.2 neters 4 feet in length, driven 1 neter 3 1/2
feet deep. Install rods in a straight line fromthe ground bei ng tested.
Connect No. |14 AWG stranded wire leads with at | east 600-volt insulation to
the ground being tested and the two reference grounds and to proper binding
posts on the instrunent. Were there is nore than one ground within a
circle of 3 neters 10 feet at a particular |ocation, use reference rods as
driven for the "first" test for tests on the other rods wi thout changi ng
their location.

.5.2 Accept ance Tests

Make tests for conductivity and spark resistance of netallic finish after
floor finish has been cured and dried for 30 days. Performat |east one
test for each 37 square neters 400 square feet or less of floor area for
conductivity and for spark resistance.

.5.2.1 Conductivity Tests

Conduct conductivity tests of finished floor surface in accordance with
ASTM F 150. For conpliance, the average of maxi numresistances shall be
within the imts specified with no value greater than 5 negohns.

.5.2.2 Spark Tests

Deternmi ne spark resistance of finished floor surfaces in a darkened space
by stroking the floor vigorously with a 300 nm 12 inch netal file in a 1.8
nmeter 6 foot arc. Performspark test five tinmes in each 37 square neters
400 square feet or less of flooring area. Areas with no visible spark
production will be accepted as having necessary spark resistance.

-- End of Section --
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