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NOTE: This guide specification covers the
requirenents for light reflective, non-oxidizing,
netallic (not silica or quartz) dry shake surface
hardener for concrete floor finish. This is
intended to be an interior application utilized in
war ehouses, mai ntenance facilities and hangars in
which a light colored, dense, hard, |ow dusting
concrete surface is desired. This system should not
be used in | ocations subjected to acids.

O her concrete floor hardeners with silica or quartz
additives are located within products of Section

03 33 00 CAST-I N PLACE CONCRETE. This nonferrous
netallic aggregate is greatly nore robust for

abr asi on resi stance when conpared to silica or
qgquartz additives.

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN CONCRETE | NSTI TUTE (ACl)

ACl 305R (2020) Guide to Hot Wat her Concreting
ACl 308.1 (2011) Specification for Curing Concrete
ACl 308R (2016) Quide to External Curing of Concrete

ASTM | NTERNATI ONAL (ASTM

ASTM C109/ C109M (2023) Standard Test Method for
Conpressive Strength of Hydraulic Cenent
Mortars (Using 2-in. or (50-mr Cube

Speci nmens)

ASTM C309 (2019) Standard Specification for Liquid
Menbr ane- For mi ng Conpounds for Curing
Concrete

ASTM C779/ C779M (2019) Standard Test Method for Abrasion

Resi stance of Horizontal Concrete Surfaces
ASTM C1315 (2019) Standard Specification for Liquid
Menbr ane- For mi ng Conmpounds Havi ng Speci al
Properties for Curing and Sealing Concrete
1.2 PRE- | NSTALLATI ON MEETI NG
Upon approval of preconstruction subnittals and before placing concrete,

conduct a neeting to review the quality control requirements specifically
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for the application of the floor hardener. This neeting nmay be conducted
in coordination with the Preparatory Meeting required for Section 03 30 00
CAST- 1 N- PLACE CONCRETE. Attendees nust include the Quality Control

Manager and ot her Contractor personnel directly responsible for the
application of the floor hardener material, Contracting Officer's
Representative, the Designer of Record and a representative of the floor
har dener system manufacturer. |nclude discussion points specific to the
floor hardener systemin the notes to docunent Preparatory Meeting. Notify
the Contracting Officer at |east 10 days in advance of the schedul ed

neeti ng date.

1.3 SUBM TTALS
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NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G'. GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a "G' to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.
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CGovernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals
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Application Plan; G, [___ 1]
SD- 03 Product Data
Non- oxi di zing Metallic Aggregate surface hardener; C[, [
SD- 04 Sanpl es
Initial Application
Mat eri al Sampl e
SD-11 Cl oseout Submittals
Vi deo Recordi ng
. 3.1 Application Plan

Submit a witten plan describing in detail all phases of floor hardener
system application. Address work sequencing, floor hardener system
application, cure tine projections, curing activities, protection of
surfaces during the curing period, as well as how each step will be
control l ed, tested, and evaluated. For each process, provide procedures
that include appropriate work instructions, material and equi pnent to be
used, controls, and process verification procedures. Address safety
neasures, work schedul ing around weat her, and record keeping. Plan nust
adhere to the manufacturer's instructions and Contract requirenents
outlined herein. Assign one supervisor to the job who is to remain at the
site throughout all phases of work and who is to act as the Contractor's
primary point of contact. Ildentify this person in the submtted plan

.3.2 Initial Application

Finish a mnimumof 9.3 square neters 100 square feet of the [hangar]

[ ] floor slab in a location approved by the Contracting Oficer. The
initial application nust be witnessed by the manufacturer's representative
and nay becone part of the permanent structure with witten approval by
the manufacturer's representative and Contracting Oficer. Color, texture
and installation procedures nust be approved by the manufacturer's

techni cal representative and Contracting O ficer before proceeding with
addi ti onal application. Upon approval, the initial application will be
used as the standard for workmanship for future work

.3.3 Mat eri al Sanpl e

Submit sanples of materials, color, and finish type to the Contracting
O ficer for approval.

.4 DELI VERY AND STORAGE

Del i ver product in sealed noisture-resistant packages. Protect packages
from damage. Store in an enclosed area. Replace damaged packages with
new packages. Provide manufacturer's information regardi ng date of
manuf acture, shelf life and date of purchase no later than the date
delivered on site. Products nust be identifiable by |ot nunbers.

.5 WARRANTY

Provi de a manufacturer's standard warranty stating that the material is
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free of defects and that when applied in accordance with the
manufacturer's instructions, the product will performas specified
herein. The manufacturer's standard warranty nust not contain any
disclainers, linmting their responsibility to the purchase price of the
material. The manufacturer nust state in the warranty that they wll
contribute to replacing defective naterials, as determ ned by accepted
test met hods.

PART 2 PRODUCTS

2.

2
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NOTE: Coordinate with Section 03 30 00,
CAST- 1 N- PLACE CONCRETE to ensure requirements of AC
117, ACI 212.3R, ACI 301, ACI 302.1R, ACI 304R, AC
318 and ACI 318M are i ncl uded.
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1 CONCRETE

Provide concrete materials as specified in Section 03 30 00 CAST-I N PLACE
CONCRETE, in addition to itens required by this section and the foll ow ng:

The concrete mx, including adm xtures and pl asticizers, nmust be in strict
conpliance with the aggregate surface hardener nmanufacturer's
recomendati ons and nust be approved in conjunction by both the
Contracting Oficer and the nanufacturer's technical representative prior
to the placement of concrete.

.2 NON- FERRQOUS, NON- OXI DI ZI NG METALLI C AGCGREGATE, DRY- SHAKE SURFACE

HARDENER

Provi de a surface hardener system consisting of specially processed,
non-ferrous, nmalleable, non-oxidizing, netallic aggregates, specially
graded cenentitious binder, plasticizer, and water-reduci ng adni xt ures,
formul ated and processed under the stringent quality control of the
manuf acturer. Provide hardener that is proportioned and sealed in
standard noi sture-resi stant bags. The manufacturer must guarantee the
aggregate to be free of rust, corrosive materials, oil, petroleum or
ot her water-based materials, when delivered. The manufacturer rmnust

repl ace any material found to contain any such materials, or any other
material which is deened unsatisfactory. The manufacturer must provide a
technical representative, qualified in designing and adjusting concrete
nm xes, to assist in the application of the aggregate surface hardener
system

Provi de floor hardener systemw th mini num conpressive strength at 28 days
of 75.6 MPA 11,000 psi in accordance with ASTM C109/ C109N. System nust

al so achieve mininumrel ati ve abrasion resistance at 28 days (abrasion at
60 minutes) of 0.8 mr 0.03 inches in accordance with ASTM C779/ C779N

.3 SURFACE EVAPORATI ON RETARDANT

Provi de a nono nol ecul ar surface evaporation retardant film as
recomended by ACI 305R and ACI 308R, for use under drying conditions, due
to high concrete or anbient tenperatures, |low hunidity, or high w nds.
This includes work in heated interiors during cold weather, to aid in the
mai nt ai ni ng of concrete moisture during the early placenent stages of

pl astic concrete. Provide a retarder certified by the manufacturer to be
conpatible with the surface hardener and provide in accordance with the
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2.

manuf acturer's reconmendati ons.
4  CURI NG AND SEALI NG
Curing and sealing materials and procedures nmust be as reconmmended by the

manuf acturer of the aggregate surface hardener system and nust conply with
ASTM C309 or ASTM C1315.

PART 3 EXECUTI ON

3.

1 CONCRETE PLACEMENT

For concrete placenent, refer to Section 03 30 00 CAST-1 N PLACE CONCRETE
in addition to itens required by this section and the foll ow ng:

a. Maxi mum slunp must be 89 mm 3.5 inches, when peak amnbi ent tenperatures
are anticipated to be in excess of 18.33 degrees Cel sius 65 degrees
Fahrenheit, and nmust be no greater than 96.2 nm 4 i nches, when such
tenperatures are bel ow 29.4 degrees Cel sius 85 degrees Fahrenheit.

Wat er reduci ng admi xtures conpatible with the surface hardener's
written product information and instructions can be used to aid in
wor kability w thout affecting dry shake hardener

b. Muximmtotal air content nmust not exceed 3 percent.

c. As previously noted, water-reducing additives can be used. Provider
must certify that the water reducer will not contribute to or cause
i ncreased air content.

d. Do not use calciumchloride or set accelerating adn xtures, containing
cal ci um chl ori de

Pl ace base sl ab between screed points to mnimze handling. Mbve concrete
into place with square-tipped shovels; do not use rakes. Vibrators, when
used, must be inserted and withdrawn vertically. Strike concrete to the
specified level. Further level and consolidate concrete with wood bul
float or wood darby. Conplete floating before free noisture rises to the
surface (bleeding). Begin floating adjacent to colums, fornms, and walls.

.11 Application of Surface Hardener

Apply first shake to fl oated concrete adjacent to forns, entry ways,
colums and wal l's, where noisture will be lost first. Apply two-thirds of
the specified total shake inmediately following the floating of tota

area. Apply material at a mnimumrate of 9.76 kg/square nmeter 2 pounds
per square foot of slab. Bleed water nust not be present during or
followi ng the application of this shake. Distribute Evenly. Apply by
neans of calibrated nechani cal spreader except small areas not accessible
to nechani cal spreader nmay be hand applied. Wod bull floats can be used
as soon as the shake has absorbed noisture (indicated by the darkening of
the surface). Float just sufficiently to bring noisture from base sl ab

t hrough the shake. Use finishing machines with fl oat blades to "open" the
surface, prior to the application of the remaining one-third of the total
speci fied shake, and also use to incorporate this second shake. Provide
further surface conpaction by a second nmechanical floating, if tinme and
setting characteristics of the concrete will allow, w thout renoving the
cenent surface paste fromthe netallic aggregate system AT NO TI ME MJST
WATER BE ADDED TO THE SURFACE. As surface further stiffens, indicated by
| oss of sheen, hand or nechanically trowel with blades relatively flat.
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Run trowel blades as slowy as possible, to achieve the desired finish.
Excessive trowel blade speed will "burn" or darken the floor surface
resulting in a possible | oss of the desired even surface color. Renove
all marks and pinholes in the raised trowel operation. DO NOT OVER
FINISH Do not burnish trowel. Type or texture of surface must conform
to job nock-up.

3.1.2 Field Quality Control

Provi de a manufacturer's representative at the job site a mninumof three
times during the application of the floor hardener for the purposes of
nonitoring the quality of the application process and fl oor hardener
materials to ensure proper application. Site visits nmust occur during the
initial (sanple) application, at md-point of the overall application and
the final application. After each site visit, submt a report signed by
the manufacturer's representative within 3 working days. The report mnust
docunent that all work was conpleted satisfactorily in accordance with the
manuf acturer's instructions.

[3.1.3 Vi deo Recordi ng

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include this paragraph to require digital

vi deo recordi ng of the application when the project
is at a renote |ocation or when a Governnent
representative will not be present during

constructi on.
B R R

As directed by the Contracting Oficer, provide a digital video recording
of the actual application of the floor surface hardener material and
finishing process. Video nmust clearly show the naterial being applied
with an even distribution and the concrete being finished. Provide a
separate video recording for each day the floor surface hardener is
applied and finished. Submt the videos to the Contracting Oficer
electronically as directed

13.1. 4 Curing and Protection (Water Based Wax Emul sion)

Refer to AClI 308.1. Cure floors, finished with the non-rusting,

netal | i c-aggregate surface hardener, as reconmended by the manufacturer of
the surface hardener. Wen high efficiency nenbrane curing conmpound is
recommended, apply the nenbrane curing conpound i medi ately after the
floor surface has hardened sufficiently, so surface will not be narred by
the application. Apply compound uniformy over the entire surface, to
nmeet the required noisture retention of ASTM C1315, at a maxi numrate of
6.136 square nmeters per liter250 square feet per gallon. \Wen dry,
protect the coating fromdroppings of plaster, paint, dirt, and other
debris, by a covering of scuff-proof building paper. Make provisions for
mai ntai ning the concrete tenperature at 10 degrees Cel sius 50 degrees
Fahrenheit, or above during the curing period. Floor nust remain covered
and be kept free of traffic and loads for at |east 10 days after
conpletion. At the direction of the Contracting Oficer, renove the
curing conpound between 2 and 4 weeks after placenent.

3.2 CURTAI L SURFACE ACTIVITY

After installation of the product, the slab and hardener nmust cure for 28
days i n which construction equi prent, hoists, overhead access equi pnent,
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and material storage nust renain off the slab. Follow specific
i nstructions given by the nanufacturer's representative at the
pre-installation conference.

.3 CLEANI NG AND SURFACE PREPARATI ON

After the aggregate surface hardener system has cured for 28 days, clean
and buff the floor surfaces in accordance with the manufacturer's
recommendati ons. Performthe cleaning and surface preparation to renove
projections that permt soil and foreign bodies to enbed into the floor
and to permt easier cleaning of a |l ess porous, nore densified concrete
surf ace.

-- End of Section --
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