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REVMR TECHNI CAL NOTE CS-MR-7.1

GENERAL | NFORVATI ON ON POLYMER
MATERI ALS

PURPOSE: To provide generic information on eight different types of polyner
systens and typical applications in the maintenance and repair of concrete
structures.

BACKGROUND: Pol ynmers are chem cal conpounds fornmed by a chemical reaction in
which relatively sinple chem cal units, called nonomers, are reacted together
to formlarger nolecules that contain repeating structural units of the origi-
nal nol ecul e. Because polyners are relatively expensive, they are often
extended by the addition of other |ower cost materials to formconposite

mat eri al such as polynmer concrete (PC), polyner cement concrete (PCC), and

pol yrmer -i npregnated concrete (PIC). The use of polyners in industry and in
construction has increased phenonenally since 1950. This increase is due to
the many desirable properties that can be built into the polyner at a
relatively | ow overall cost.

TYPES OF POLYMERS:

a. Epoxies.

1. Typical applications.

Bondi ng fresh concrete to old concrete
Bondi ng ol d concrete to old concrete
Bondi ng other materials to concrete
Pat ches

Protective coating

Overl ays

Seal i ng wat er | eakage

(i njection)

Structural restoration of cracks (injection)
Anchor grouting

Grouting prepl aced aggregate

E I T T

* o

2. Physical properties.

Vary with fornul ation
Vary with teiaperature
* Coefficient of thermal expansion greater than that of concrete

3. Advant ages.

Good adhesi on
H gh conpressive/tensile/flexural strength
* Excellent resistance to cycles of freezing and thaw ng
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* Ok Ok F
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Good resistance to chem cal attack
Good wear resistance

| mper neabl e

M ni mal shri nkage

Excel  ent radiation resistance

Some formul ati ons are water conpatible
Vi scosity can be varied

D nensional ly stable

Di sadvantages or linmtations.

L * o

* o

Physi cal properties different fromconcrete
Adversely affected by inproper proportioning and
[ ack of m xing
Can cause allergic reaction in workers
H gh exot herm c reacti on when used neat
Li mted thickness
H gh coefficient of thermal expansion
Physi cal characteristics are reduced at el evated
t enperature
H gher creep than that of concrete
Curing tine dependent upon application tenperature
Sonme systens cannot be used in a noist environnent

Appl i cabl e st andards.

* Ok Ok F

AS@ C 881 - C 884
ASTM D 1763

ASTM D 2471, D 696
ACl 503.1 to 503.4

b. Polyesters.

1

Typical applications.

E . T I

Protecti ve coatings
Anchori ng

Adhesi ve bonder or sealer
Fl oor coatings

Seal er for epoxy injection
Bi nder for polyner nortar
Bi nder for fiberglass

Thin overl ays

Physi cal properties.

*

Vary with fornul ation

Vary with tenperature

Coefficient of thermal expansion greater than that
concrete

of
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Advant ages.

Good chem cal resistance

Easy to use

Good physical properties (sone formul ations)
Good wear resistance

Resi stant to staining

| mpact resistance simlar to concrete

| mper neabl e

L I I

Di sadvantages or limtations.

H gher shrinkage and expansion than that of concrete
Rel atively poor adhesive properties
(some formul ations)
Hydr ol ysi s
H gh exotherm c reaction
Strong odor

Appl i cabl e st andards.

ASTM D 2393
ASTM D 1338
* ASTM D 838

b. Uret hanes.

1

Typical applications.

Wat er pr oof i ng

Water control grouting (nmoist cured)
Protective coating

I nsul ation

Fl oor coating Anchor

L

Note: Water activated (single conponent);
chemically activated (two conponents).

Physi cal properties.

Vary with fornul ation
Vary with tenperature
* Coefficient of thermal expansion greater than that of
concrete

Advant ages.

Easy to use

Good chemi cal resistance
Good wear resistance

| mper neabl e

M ni mal shri nkage
Adequat e working tinme

E R T
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4.

Di sadvantages or limtations.

*

Curing affected by humdity
Sensitive to tenperature differentials
Stability questionable under certain conditions

Appl i cabl e st andards.

* Ok Ok F

ASTM D 2393
ASTM D 1338
ASTM D 838
ASTM D 695

Met hyl - net hacryl ate (MVA).

1

Typical applications.

E R T

Pol ymer concrete
Pat ches

| mpregnati on
Overl ays

Thi n t oppi ngs
Precast el enents

Physi cal properties.

* Ok Ok F

Vary with fornul ation

Vary with tenperature

Low vi scosity

Coefficient of thermal expansion greater than that of
concrete

Advant ages.

E R T N

Rapi d strength gain

Good bond to dry surface

Easy to m x

Avai | abl e as prepackaged materi al

H gh conpressive/flexural/shear/tensile strength
| nper neabl e to water

Excel l ent resistance to acid

Good abr asi on resistance

Di sadvantages or linmtations.

L

Expensi ve

Hazar dous (fl ammabl e)

Shar p pungent odor

Moi sture sensitive (aggregate or surface nust be dry)
H gher expansion or shrinkage than that of concrete

Appl i cabl e st andard.

*

None found



d. H gh nol ecul ar _wei ght
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net hacryl at e ( HMAA)

1

Typical applications.

* Ok Ok F

Surface seal er
Smal | pat ches
Crack filler
Toppi ng or overl ay

Physi cal properties.

*

*

Low vi scosity

Coefficient of thermal expansion greater than that of

concrete

El astic npdulus varies with fornul ati on

Advant ages.

Di sadvantages or linmtations.

Concrete sealer or crack repair

Low vi scosity

Excel | ent penetration

Easy to apply

Pol yner _concrete

Excel | ent bond

L

H gh conpressive/fl exura
Rapi d strength gain

| nper neabl e to water
Good acid resistance

* Ok Ok F

Very expensive

Moi sture sensitive
Excessi ve shrinkage
Qdor

Appl i cabl e st andard.

*

None found

e. Acrylic |latex.

1

Typical applications.

*

strength

Bond fresh concrete to old concrete
Fl oor underl ay Patches and overl ays

Cenment, plaster, stucco
Spray coat and fill coat
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2. Physical properties.

e Vary according to concentration

3. Advant ages.

| mproves flexural/inpact/shear/tensile strength
Good adhesi on

U traviol et resistance

Wat er resistance

Good resistance to cycles of freezing and thaw ng
Low perneability to salt solutions

Excel l ent resistance to discoloration

Mbi st curing not necessary

Chemical resistance good with sone nmaterials

¥ OF Ok X X X X e

4. Disadvantages or limtations.

e Short working life

» Requires special equipnent for |arge application

« My soften under continuous noisture

e Variations on strength devel opnent will depend on dosage
e Abrasion resistance varies

5. Applicabl e standard.

¢« ML-B-19235C

f. Styrene but adi ene rubber (SBR)

1. Typical applications.

« Bond fresh concrete to old concrete
« Patches and overl ays
e Areas subjected to mld chem cal attack

2. Physical properties.

e Vary according to concentration

3. Advant ages.

Good adhesi on

Good chem cal resistance with some materials

| mproves flexural/conpressive/tensile bond strength
Reduces perneability

Good stability and aging characteristics

Unaffected by addition of cal ciumchloride

Requi res mni mal curing

L T

4. Disadvantages or linmtations.

e Short working tine
» Requires special equipnent for dispensing in concrete
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Pl aci ng tenperature nust be above 5° C

Di scolors with age

May coagul ate if subjected to high tenperatures
Not stable with nmpbst air-entraining agents

Wet cure and air dry can give different results
Addition rates will affect strength

Requi res special finishing skil

* % Sk F X X @

5. Applicabl e standard.

*  FHWA RD78- 35

g. Polyvinyl acetate (PVA).

1. Typical applications.

Adhesi ve for patches or overlays
Concrete or nortar additive
Adhesi ve bond coat

Bondi ng agent for plaster

* Ok Sk F

Not e: May be either nonreenulsifiable or reemulsifiable.

2. Physical properties.

* Vary according to concentration

3. Advant ages.
Easy to use
St abl e under sunli ght
* I nproved aging characteristics

4. Disadvantages or limtations.

Must be protected before drying (some fornul ations)
Reemul si fiable (sone formul ati ons)
* Poor resistance to cycles of freezing and thaw ng

5. Applicabl e standard.

*  ML-B-19235C

ENVI RONVENTAL CONSI DERATI ONS:  Reasonabl e cauti on shoul d gui de the preparation
use, and cleanup of polymer materials involving potentially hazardous and
toxi ¢ chem cal substances. Manufacturer's recomendati ons to protect
occupational health and environmental quality should be carefully foll owed.
Material safety data sheets should be obtained fromthe manufacturers of such
materials. In cases where the effects of a chem cal substance on occupationa
heal th or environnmental quality are unknown, chemi cal substances shoul d be
treated as potentially hazardous toxic materials.

REFERENCES: a. Anerican Concrete Institute. "AC NManual of Concrete
Practice," Part 5, Detroit, M.
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b. American Concrete Institute. "AC Polyners in Concrete,™
ACl Committee 548, Detroit, M.

C. Br ookhaven National Laboratory. 1974 (Dec). Introductory
Course on Concrete Polyner Materials, New York.




