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Grinding and Polishing Polished Concrete ST
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Grinder

The use of bonded abrasive tooling in stages spanning grinding, honing and
polishing, to transform a concrete substrate to a smooth finish that meets
measurable aesthetic requirements for aggregate exposure and sheen.

* Metal bonds determine depth of
grind and aggregate exposure

* Resin Bonded diamonds
determine sheen / gloss
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Defining Aggregate Exposure and Sheen

CONCRETE POLISHING COUNEIL
EXPOSEDPOLISHED CONCRETE
AGGREGATE EXPOSUAE CHART

Defining Aggregate Exposure and Sheen

(AC1310.2)

Table 3.2.3.1—Aggregate for each class E‘i’le 3.2.460] PP! levels for
Class Name Surface exposure mage (
. 85 1095 percent cement fines . vl
A Cement fines ol i) Level | Name Appearance percent
- 1 [ | e | gy
B Sand aggregate | § to 15 porcent blend of cement fincs -
sl L | suin objecns beingrefleerad | |0
T e 2 | money mattc appearance
c Coarse aggregate | 10 10 20 pereent blend of cement fines Images of objects being reflected do
iyt 3| Polished | nothavea sham and crisp appearance | 4010 69
but can be casily ideniified
3.2.7 Unspecified polished slah finish—If slab finish is not Images of objects being reflected
specified, provide the following fin Highty, | have'k gitipanct riap dppearinez 30 10 100
P; 271 (': T ol = % | polished | s would be seen in a near-mirror ol
2.1k (Calor—No.colon like reflection

3.2.7.2 Agaregate exposure—Class B.
3.2.7.3 Appearance—Level 3.
3.2.7.4 Haze—Less than 12.

Choosing Aggregate Exposure

Table 3.2.3.1—Aggregate for each class
Class Name Surface exposure
i P— 85 10.95 percent cement fines

51015 percent sand ageregate
£5 10 95 percent sand aggregate

B Sand aggregate | $10 15 percent blend of cement fines
and coarse aggregate
&0 to 90 percent coarse aggregaie
S Coarse aggregate | 1010 20 percent blend of cement fines

and sand aggregate

Choosing
Aggregate
Exposure

Class A-Cement Fines
* Benefits:
* Least amount of grinding.
* Very little aggregate
exposure
* Limitations:
* Requires FF >70.
* Typically only
recommended for new
concrete slabs.




Choosing
Aggregate
Exposure

+ Class B - Sand Aggregate

Benefits:
* Most universal aggregate
exposure.
* Easiest to achieve.
* Requires moderate FF 45\
+ Typically, most uniform
appearance.
* Limitations:
* Exposure is still dependent
on FF of floor.
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Choosing
Aggregate
Exposure

+ Class C - Coarse Aggregate
* Benefits:

* Hidesa lot of
imperfections.

* Lowestflatness
requirement (FF 35)

* Limitations:

* Standard concrete does
not have uniform coarse
aggregate distribution.

* Requires deepest grind.

Specifying Aggregate Exposure

- grinding i eq &
fine) upto imate 150 -grit level Continue grinding uatil hes specified
exposure-and-approved mock-ups.
Note to Specifier: Retab f the sub_paragraphs bel. i -ager POt hed swrface. -Tnall
ases-amock up:sh bl 2 il Hr
operations§
L= posureClass'A—C +““Cream Finish”: Surface-exposure of 5-to-

95 percent-cement fines:and Sto' Spercent'sand-aggregate based-on visual-observation‘of:
theoverall-area-of thepolished floor.]

2 =+ po Class B'—Sand"A “Salt-and Pepper Finish™:: Surface"

1 p s e
aggregal I P 17

3. - [Aggregate ExposureClassC—CoarseA ish: exposure-af$0to 90
percent-coarseaggregate-and 10-to:20 percent-cement fines and fine-aggregate based on’
i i poli Shl

Choosing Sheen

* Level 1-Flat
« Utilitarian floors, existing
remedial work.
* Level 2 - Satin
* Schools, stadiums, higher ed.
* Level 3 - Polished
+ Light commercial, restaurants,
lobbies etc..
* Level 4-Highly Polished

* Show rooms, museums etc..

Table 3.2.4.1—Appearance levels for distinctness

of image (DOI)
DOY value,
Level | Name Appearance percent
L | P | magesofobioct eing refleeted | o
(grownd)
o | Sein | tmagesorabect g il | 0
= | honedy have a mane appearance o

i of cbjects bengeeflocted do
3 Polished | nothave a charp and crisp sppearinee 40 1069
s can b casily idkificd
Tmages of objects being reflected
4 Highly have o sharp and crisp appearance.
polished | as would be seen in  near-mimor
ke reflection

0w 100

The higher the sheen the sooner it will show wear
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Specifying Sheen

D~ Provi pr y-Stain-
Resistant Gloss Enhancing Treatments ¥

1. -+ Satin: Notlessthan 3 grinding and polishing steps up-to 800 grit resin bonded tooling resulting in-
an average §

a. = Disti f Image (DOI) of 101039 percent d-i ith
ASTMD3767.9

b. - AverageHaze Index-valueof less than 12-when measured-in-accordance with ASTM-
D4039.9

¢ » Perfor minimum three evenly distributed fests across polished surface for areas up to
1000-ft2-and one-additional test for each 1000ft2-or fraction thereof -This applies to-both
Image Clasity Value and Haze Index§
g el — " ¥
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Chemicals Used
in Polishing
Process

+ Coloring Options

* Liquid Densifiers

* Pinhole Grouts

*+ Stain Guards

+ Semi-Rigid Joint Fillers
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Integral Color

+ Integral Color Admixtures for
Concrete.

+ Concrete Colored Full Depth.
+ New concrete projects.

15

Dry shake « Applied during concrete installation
and finishing. (New concrete projects)
Hal’denel’s * Increased wear resistance.

16



Surface Applied
Stain

* Applied during polishing
process.

* New construction or existing
projects.
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Liquid Densifier

Penetrating Densifiers - Liquid
Silicates (sodium, potassium,
and lithium) penetrate into
concrete to form cement paste in
pores and capillaries which
creates a denser surface.

More shine.

Reduced permeability.

CSH Gel

18

Pinhole Grout

* Resinous, cementitious or both.

« Fill pinholes in polished concrete
surface.

Stain Guards

* Polymeric wax like sealers
applied at end of polishing
process to provide added shine
and stain protection.

+ Coverage Rates 1,500 to 2,000 sf
per gallon.

* Applied with high speed propane
burnisher and diamond
impregnated buffing pads.

Subject to wear.

19
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Stain Guards

Walgreens New

Walgreens 2 to 3 years later

Semi-Rigid Joint Filler

« Installto overfill and then shave flush
* Wait as long as possible before installing

Notdesigned for movement

° * Waitas longas possible before

installationto minimize shrinkage and
separation

Mechanically prepare joints prior to
y application

* Runsaw blade through joint to remove
dirt, dustdebris and curingresidue

21
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Semi-Rigid Joint Fillers

« Semi-rigid joint fillers fill joints full depth and
support wheel loads as they pass over the joint.

* These greatly extend the life of the floor.

g o e i ot o et e s

Types of Semi-Rigid Joint Filler

Excellent chernical resistance

Shore A Hardness Typically 65, 85 or 95

May not be suitable for bond of epoxy coatings
Shaveable 15 minutes after placement

Can be placed at low temps

Good chemical resistance

Shore A Hardness typically >90

Typically suitable for bond of epoxy coatings Polyurea
Shaveabla & to 8 hours after placement

Epoxy

UV Discoloration

« Standard semi-rigid joint fillers
tend to discolorin
UV/Fluorescent lighting.

« Utilize UV stable polyurea
formulations

23
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Polished Concrete — Benefits and Limitations

Benefits
o Multiple aggregate exposures and

sheens can be achieved.

o Liquid densifier incorporated into
process.

o Increased light reflectance.

o Low long term maintenance costs
compared to coatings.

o Colored stains can also be incorporated.

Limitations

Limited stain and chemical resistance.
Fibers may be visible at the surface.
Higher sheens will wear and dull out
over time.

Existing concrete issues.

LD CHENIEAL
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Wear
Resistance

+ Common Myth: Some densifiers
and polishing increase wear
resistance by 400%.

+ Claimis based on testing on one
project in which polishing was used
to remove rain damaged surface.

+ Truth: There is a slight increase in
wear resistance. However,
significant wear resistance can only
be achieved through high strength
concrete or dry shake hardeners.

Sheen will dull with wear.

27

Stain Resistance

Limited stain resistance

+ Liquid densifiers only repel
staining agents for limited
periods of time.

Stain guards are very thin films
of mostly wax and loose
effectiveness under wear.

High sheen finishes dull rather
quickly under wear.

* For superior stain resistance
look to high-build resinous
coatings
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Fiber Exposure

type of fiber

Expect to see some fibers in the surface.

Visibility of fiber will vary with aggregate
exposure/depth of grind, and color of concrete and

Always provide a mockup for owner’s approval
This owner loved the appearance of the floor.

28
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Polished Concrete This mockup passed This mockup did not pass
Fireside Elementary

N « Coarse aggregate exposure helps fibers to blend in .
Schoal, Phoenix, AZ Always provide a Mockup
90,000 sqft (TSSF, 3
saft ( poy) This may mean a mockup in early stages
29 30

Polishing Existing Polishing Existing

Concrete Manage Concrete Manage

Expectations Expectations

* Floor flatness issues lead to * Staining and shadowing
varying aggregate exposure.
* Repairs now visible.

* Cracks visible.

31 32



Polishable Overlays

Densifier //

« Sand seeded epoxy primer (2,700 psi
bond strength)

+ Self-Leveling Cementitious Overlay

* Full polish system including liquid
densifiers and guards

CALTECH -
Pasadena CA

Make old concrete look new

33

Create a Canvas

35

34
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Polished
Concrete Mix

3,500 psi to 4,500 psi
Compressive Strength

Normal Setting
* Maximum 20% Flyash

* No Air Entrainment. Maximum
Air 3%

Low Shrinkage to Reduce
Random Cracking and Curling
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New Concrete - Floor Flatness

Table 3.2.3.1—Aggregate

for each class

Class Name

Surface exposure

A Cement fines

85 to 95 percent cement fines
510 1S percent sand ag

FF50

[} Sand aggregate

85 1 95 percent sand N
$10 15 pervent blend of coment fines | FF45
o

c Coarse aggregate

8010 90 percent coarse aggregate
10 10 20 percent blend of cement fines | FF35
and sand aggnegatc

Forconcrete

teo rowel finish with

ool
302R. Limit hand troweling only o these areas necessary

inACI

1
2. Fanish surface free of lrowel marks, burn marks and moltli
a Tolon

prior 10 &ach pass.
ing.

ASTM E1155

New Concrete — Placement and Finishing

A

construction joints, unti placement of a panel o section is complete.
1

reinforcement and other embedded items and into cormers,

2 on chairs

|
[

Utiize o

rtace. Do not
Slope surfaces uniformiy o drains where required.
Begin intial floating using bull fioats or darbies 10 form a niform and epen-textured surface plane
before excess bleed water appears.on the surface. Do ot turther distub slab suriaces before
starting finishing operaions.

Use of highway siraight edges. of "bump cutlers” on concrete slabs 1o feceive grind and poiished
finishes is prohibited.

oo

New Concrete
Proper Cure

39

* Poly sheeting can cause shadowing.

* Use moisture retaining fabric or dissipating resin
curing compounds.

38

Quality Assurance — Reference ACI/ASCC

A. Perform work of this section in accordance with requirements
of ACI-ASCC Specification 310.1 Specification for Polished
Concrete Slab Finishes except as modified by these Contract
Documents.

MANDATORY REQUIREMENTS CHECKLIST
Section/Part/
‘Articlo Noted to Specifer

Gencral

[ indicare required subminals

18.3.1 | Specify location of mockups.

Execution

322 Specify color of polished slab finish for cach partion of Work.

) T powreorp Y Table 3211 for cach porion o e Work
324 Specify Level 1.2, 3 or 4 DOI gloss of polished slab finish Table 3.2.4.1 for “Work. Choosing level 4 is.

likely to require grouting of the surface, which increases the cost of the polished Work.
335 I required, specifie shall dein the specular gloss ofpolihad sta finish fo esch potion of Wark
331 Indicate the color for cach portion of the Work

40
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Quality Assurance - Single Source

D. Obtain each specified material from same source and maintain
high degree of consistency in workmanship throughout Project.

v

Quality Assurance — Concrete Contractor

A Concrete Installer Qualfications:

1. Aqualified installer loys on Project
Technician and Finisher and a supervisor who is an ACI-certified Concrete Fiatwork
Technician
Minimum [3] projects of similar size and scope within last 3
a grind and polished finish
Assign experi ics f i i ic 10 be on
site at all imes while work s being performed.

L

concrete to receive

@

41
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Quality Assurance - Polishing Contractor

B Al Polish: inding L d nd Concrete Stam
are to be performed by an approved applicator of the Liquid Densifier Sealer manufacturer. General
Contractor is to solicit and accept priciag only from icators inchuded in th s list of
approved applicators.

r Basis of Design Manufacturer for this specification is Euclid Chemical
(www.euclidehemical com). Contact Mant Hansen - Euclid Chemical National Business
Development Manager for list of approved contractors; 952-567-1563;
mbansen@euclidchemical.com.

Quality Assurance - Polishing Contractor

€. Inaddition to Manufacturer Approval, successful completion of at least (3) projects of similas size and
scope within the past five yeass is required of each potential bidder. Experienced mechanice from previous
applications including lead mechanic. are o be on site atall times while work is being performed.

1 Provide project names, addresses, contact names, phone numbers of at least three (3) projects of
similar scope completed by the installer.

43
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Quality Assurance - Pre-Installation Conference

Quality Assurance - MOCKUP

E Pre-mstallation Conference: Conduct conference at Project site at least one week prior to scheduled . i i int o . i
inmalaron o comply with ropizerens in Section <<Lasert Secton>>. E Mooy %le W_‘wxﬂ“mpm%m@?m w'mb’,mm 0:1::
approved, 3.6) as standard
1 Auendance: Architect, Comtractor, Installer, Manufacturer’s Representative are 1o be present. application of remainder of polished concrete system.
. Ifinstallation is to be made on newly placed concrete, Ready Mix Concrete Supplier’
: m“mmxzem::::d'yp it :mmgeummme“:uwum‘ — L ‘Mock-up area must have lighting similar in illumination, hy uiput, color and
installation of concrete. bodh hisioht and dlistinios gt srbsie  that of fial s eracisg soliihed Goactite:
b Contractor, Ready Mix Concrete Mix Supplier and Polished Concrete Installer to g
coordinate extents and sequence of each other’s work performed. R z E 2o
— 2 Use same personnel, equipment, tools, materials and methods as will be used for remaining
anterior floor slab.
3. De te each <<color=>, <<p: all , and any ive Stain
Resistant Gloss Enhancing Treatments.
4 Mock-up must demonstrate inside edge treatment around perimeter at two sides, including one
comer.
Equipment Requirements Protection

A FieldGrinding and Polsbiag Equipareat:

L 3headert
down pressure,

D 6y pdng, boeg, e polihing, e s cxrc I o ds
senerted, with squeegee wiachments 10 meet OSHA reqirements

3. Ifwelprinding, boning,or polishing,use sy enracion equipment suiabe for sy remoral

and contasmmeat pror to roger disposal.
4. Diamond Tooling: For grindi i is diamood
‘contrete fraish.
S Edge Grindk sk Hind-beld o walk-bekiod mack
same results,
6 “beband o rid 100

sise floe temperature by 20 degress .

* Only clear drinking water
allowed in building.

* No food allowed within
building.

47
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Protection

* No pipe cutting over slab.

* No welding or brazing without
floor protection.

* Charge equipmentonly in
designated areas.

Protection

* All fork lifts and scissor lifts
must be equipped with diapers
and non-marking tires.

* Inspect tires regularly and
remove any embedded debris
that may scratch concrete.

* Obtain permission from
project superintendent to
operate any equipment on
floor.

49 50
Protection Summary
* Clean mud from shoes prior to * Manage owner expectations * Use qualified installers with
entering floor. and choose finishes based on adequate equipment.
« Store materials only in service conditions. « Protect the concrete
designated areas. * Preplanning is a key to success throughout all phases of
on polished concrete projects. construction, before and after
« Concrete flatwork contractor polishing.
should have experience * ALWAYS REQUIRE A MOCKUP.
installing concrete to receivie
polished concrete finishes.
51 52
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THANK YOU

Questions

EUCLID
CHEMICAL

Matthew Hansen
Ntional Business Development
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