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PRESERVING DECKS

MATERIALS OPTIONS
.




Polymer Resins
c -]

= Epoxy

« Modified Epoxies

= Methyl Methacrylates
« Polyester

= High Molecular Weight
Methacrylates



Typical Applications
c -]

« Wearing surface overlays
= High Friction Surfacing
« Crack and surface sealing



Selecting the Proper Material
c -]

« Compressive strength

« Flexural modulus

« Elongation

= Viscosity

« Temperature limitations

« Cure time

« Required mixing and installation
equipment



Epoxy
-

Epoxies have been in use in the United States for
over 40 years as concrete bridge deck overlays.
Over this time there have been many changes to
the basic epoxy resins primarily due to problems
caused by high modulus materials, UV
sensitivity, leaching and environmental issues.

Epoxies resins with low modulus of elasticity (13
ksi max) and high tensile elongation of (30 to
70%) should be used for polymer overlays.

The compressive strength of the polymer overlay
system (resin and aggregate) should be between
1to 5 Kksi.



Modified Epoxies
S

Modified epoxies are those materials that incorporate
other chemicals in the base epoxy resin to enhance its
physical properties. They were first used in the United
States for bridge deck overlays approximately 20
years ago. They have similar modulus of elasticity,
tensile elongation and compressive strength, as the

standard epoxy resins.

The advantages to Epoxy Urethane and Polysulfide
Epoxies are that they maintain their modulus of
elasticity and tensile elongation over a wider
range of ambient temperatures and are resistant
to the detrimental effects of UV rays.



Methyl Methacrylates
c -]

Methyl Methacrylates have been used in the United
States for over 30 years as concrete bridge deck overlays.
Original systems had very high compressive strength,
high modulus of elasticity and virtually zero elongation.
Their rapid cure did not allow broadcast aggregate to be
used and surface tyning was not possible. The advantage
of the methyl methacrylate systems was their ability to be
Installed at low temperatures (14°F) and they cured in
approximately 1 hour.

Currently available Methyl methacrylate overlays have
low modulus of elasticity (44 ksi), high tensile
elongation (150%) and compressive strength of (2.5
ksi). They have also been changed so that wearing
aggregate can be broadcast onto the surface before they
cure.



Polyester
S

Polyesters have been in use in the United States for over 25
years as concrete bridge deck overlays. This overlay system
was developed by Caltrans and has been primarily used in
California and Nevada. These overlays are designed to be
Installed at approx 1in. thick and use vibrating screeds to
finish. HMWM is required as a primer for all polyester overlays.

Current available polyester overlays have Compressive
Strength of (5.0 KSI) and the Neat Resin has a Tensile
Strength of (5 KSI max) and Elongation of 35-80%.



High Molecular Weight Methacrylate
S

High Molecular Weight Methacrylates (HMWM) have been used
In the United States for over 20 years as concrete crack and
surface porosity sealers. These materials are available in low
elongation (5%) and high elongation (30%) formulations.
HMWM is very effective at sealing cracks in horizontal concrete
surfaces and can seal cracks with widths as small as %2 mm.

Cured HMWM can restore concrete up to 75 to 90% of its
original strength. Once HMWM is cured in cracks it
permanently seals them from intrusion of moisture unlike some
sealers that must be reapplied to maintain performance.

HMWM should not be considered a wearing surface, any
material remaining on the surface will be quickly be worn away
by vehicles.



Safety and Environment Issues
c -]

Safety
= Do not store materials in extremely high temperatures
= Have copies of manufacturers MSDS on job site
= Review proper mixing procedures
= Supply recommended personal protective equipment

Environmental
= Read MSDS for any VOC and hazardous chemicals
= Prevent spills or discharge thru joints or drains
= Proper disposal of unused resins and powders
= Proper disposal of empty drums and containers



Wearing Surface Overlays
c- |

Epoxies

Polyesters

Modified Epoxies
Methyl Methacrylate

= Application method (multi-layer/slurry)

« Mixing requirements (special machine)

« Ease of placement and finishing (vibratory screed)
« Temperature limitations

= Curing time



Crack and Surface Sealing
c- |

Epoxies
High Molecular Weight Methacrylates
Methyl Methacrylates

= Application method

« Temperature limitations

= Curing time

« Penetration depth in cracks



Common Failure Causes

Existing concrete strength is too low for good polymer bond
when concrete is contaminated

Improper surface preparation

Poor application procedure

Loss of broadcast aggregate
Excessive broadcast aggregate wear

UV sensitivity which can cause some polymers to become
brittle over time

Modulus of polymer too high to withstand thermal cycle
stresses



Application Temp and
Curing Time

Polymer Resin Temp limit _ Curing time@70°F
Epoxy 50°-100°F 4 hours
Polysulfide Epoxy 50°-100°F 4 hours
Methyl Methacrylates 14°-100°F 1 hour
Polyester 40°-100°F 4 hours

High Molecular Weight Methacrylate 50°-100°F 5 hours



Application Procedure

Epoxy Modified Epoxy Methyl Methacrylate Polyester

resin coat primer coat primer coat primer coat

agg broadcast slurry layer slurry layer mortar layer

resin coat agg broadcast agg broadcast agg broadcast
seal coat transverse grooving

agg broadcast



Proper Polymer Material Selection
S

= \What existing problem needs to be corrected
= Expected life of polymer for proposed installation

= Different polymers systems (meet minimum project
requirements)

= Physical properties on polymer compatible with existing
structure

= Application method appropriate for specific project
= Application temperatures requirements

= Curing time

* [nstallation equipment requirements

= Safety and environmental issues

= Future maintenance issues

= Life cycle cost



Deck Treatment Charts
Northeast Bridge Preservation Partnership

« Product Name

« Product Supplier and website

« Primary Base Component (MMA, Epoxy, Etc)
« Weather Restrictions

« Deck Preparation

= Set-Up Time

« Patch Material Compatibility

« Deck Age and Condition When Applied
« EXxpected Service Life

« State DOT Approval

« ASTM/AASHTO (etc) Test Procedures



Deck Treatment Chart
Overlay (>1")

DRAFT Northeast Bridge Preservation Partnership September 17, 2012
Deck Treatment - Overlay (> 1"
PRIMARY BASE
PRODUCT SUPPLIER & ( 'WEATHER DECK = PATCHMAT'L  DECK AGE & CONDITION EXPECTED SERVICE STATE DOT ASTM/AASHTO (etc.)
‘WEB-SITE EPOY, etc) . RESTRICTIONS PREPARATION COMPATAEILITY WHEN APPLIED UFE APPROVAL TEST PROCEDURES
WESLMC [ www rapidset.com RS Cement SB Latex Normal Concrate scarified 3 hours to open Mot Gypsum  |Mew or Repaired 25-30 years imost Mormal Concrete
wery Early Strength Latex
Modified Concrata
PRACC - Polymer Modified [wwwrapidset.com Low P Cement Normal Concrete scarified 3 hours to open Mot Gypsum  [Mew or Repaired 25-30 years some Mormal Concrete
[Cament Concrete
[Prc1iz1 Kwik Bond Pohmers. [potyester resin mixed Dry ol urface, shot| 2 hour traffic na known zound concrate, any age |30+ years (Placed by special Meets requirements of 3/4in-12 in_in
Product data sheat: with aggregates, HMWM biast is typical retum incompatibility [provision/spedific-  JAASTHO T34 Guide single lift
(rttpc/fenwrw. kewikbondpo |primer ation in: AK, WA, OR, |Specification for Polymer
hymers. com;product /spe (CA, NV, ID, MT, WY, |Bridge Deck Overlays, Pre-
icsheets/KBP_PDS_PPC11 T, AZ, CO, MM, MN, |miced chapter, Polyester
21EC pdf MO, FL, P&, DE, M), |binder section. Resin: viscosity
N, VT <200 cps, tensile strength
[ASTM DE3E 2500 psi, tensile
elongation ASTM D638 35%
min. Complete system (mied
with aggregates): tensile
strangth ASTM C307 800 psi,
[comprassive strength ASTM
c39 7000 psi, adhesion
saturated surface dry >500 psi.




eck Treatment Chart
hin Overlay (>3/8" to 1")

DRAFT

PRODUCT SUPPLIER & S WEATHER DECK PATCH MATL DECK AGE & CONDITION WHEN IRASHTO
PRODUCT NAME e COMPONENT [MMA, SET-UP TIME s et STATE DOT APPROV. “!n.s-r, ==
EPOXY, et} e pae e
Kwik Band Polymers. | polyester resin mixed clean surface, sk no known incompatibility | sound concrete, any age [Placed by special Meets requirements of 3/4into 12inin
Product datasheet: | with aggregates, HMWM blastis typical  freturn provision/specificationin: | AASTHO T34 Guide singie lift
et P lowikbondpo | primer X, WA, DR, CA, NV, ID, MT, |Specification for Polymer
ymers. comy product fspe v, UT. AZ, €O, WM, MN,  [Bricige Deck Overtays, Pre-
Jesheets/kBP_pos_ppe11 MO, FL. PA, DE. U, NY, VT. | Mixed Chapter, Polyester
216 pof hinder section. Resin: viscosity
200 ep, tensile strength
ASTIM D38 52500 psi, tensile
i 35%
min. Complete system (mixed
with aggregates): tensile
ctrength ASTM C307 600 psi,
stremgth ASTM
£39 7000 psi, adhesion
saturated surface dry »500 psi
|[PolyCarb Mark- [wwwe.palycarbeom | Eponcy Urethane [Stvat Blazt Fahee [Nc Magnesium Phosphate | Any age, substrate must be sound |15+ years [PA. NH, MA MD, ME, VT,
163 FLEXDGRID N, ), DE, Ri and
Mark-  [www.poly-carb.com | Epary Urethane Shot Blast [No Magnesium Phosphate | Any age, substrate mustbe sound |10+ years supplemental specs
163 LT { low temp)
[Poly-Carts Mark- carbcom | Epoxy Shat Blast o ium Phozphate | Any age, substrate must be sound | [5-10+ years [PA. NY and supplemental
154 specs
rarmmme- [orwe polycarbcom | Polyrea |?||m Blazt o Miagnesium Phosphate | Any age, substrate mus be sound |5+ years upplemental specs Ca36
155 UREGRID

Septemnber 17, 2012




Deck Treatment Chart
Ultra Thin Overlay (<3/8")

Mortheast Bridge Preservation Partnership Septempber 17, 2012
DRAFT : . .
Deck Tregument - Wi Thin Overiay =3/8")

2nt comrse deck
[m———
= ¥owik Bond Palymers. Frodudt |Polysterrmend |Gy surfoce, 40 [ceon and dry, shat |2 howrs per layer i il . onyoge | ilysan  |Approvecim MV,  |Mestsalirequiremensor  [3/4inch nominal
datn sheet: oezrees Fana s typs from 40 ta 30 Longer with high |placed in other states |aASHTO T34 Guide
- i [ayer) wi rising ocgrees. peformance  [under speciat specitication for Polymer
|com faroduct/specsheets/ke?_F |orimer. 3/3° nominst xegrezates. 85 |orovision/specificatio |Bridge Deck Querays. Muti
05_FPCmEs.par E— with At i o Layer Chapier, Polysster Binger|
feyer besom and ection. Resin: viscozity 300-
Y . 1000 cps, tensite rengm
the serice iteizn 4570 D38 2500 psi, tencie
runction or exongation AsTv De3z a0
pe— complete syztem fwith
2orasion aggregetes) compressive
resiztance <trengtn ASTM C375 22000 =i
[2anesive: strengn A0 3038
25051, permistiity to
cniorioe ion AxsHTO T277
<100 coutomiz.
Fofy-Card Miari- 163 FLERDGRID [marw com Epony Uremane [Enoe Bt : = Ay age. [FA. THL W2 WD, M.
cependant/coat e souna v, ., D, W1 ant
153 years
Foby-Cart Wiark-153 LT | low temp] w3 om Epomy Urethene Shat Biest [ hrstemperature | Ha Magnesiem Phosgnetz[Amy o=,
cependentjcoat e souna
104 yeors
Foty-cars Mare-134. T = EETTey C = BT o WY ond
[cepencant/coar e souna suppiemental specs
S-10: yeurs
[Foy-caro Mian-133 UREGRID s ob-carpon Fotyures Snat siest [ nrstemperture | o Magnesim Phosonetz [Any 2ge,
cependant (muti- e smund
system) 32 years case
oy {5 igh = - ' 2 oy
Friction Surace] sependant be sound
152 yeors
[rraficguard E33 TBASF Corporabon Epcy (Mechanicel prepto | 23-23 min pot Ife; | Cementibows petch fally|Fully TI0, L%, W0, NY, NC__[ASTM CBSL, ASTM DB33: ASTHE
e vildingzyems. bast.com == cure time depenert |cured; epoy patch with [ ciean: dry; soumas zervice consitions DE3S; ASHTO T277; Se= Dot
pan Temp. Ses Datafsand brasdoast on surface. Guide for more info.
cuite.
sz sy Tramspa ndustries, pomy 30 ceg fmirium [Snot st z-anous y i e (25T D245, 01310, D43,
o750, c307, DBz, CryEs-0a,
c131. ceee, 2274, a0
1237, acy 3038
fr-sa crip zem [Trarspa industries, epony 30 ceg f mirimum [enot szt 2amaurs mag shozphate nat ceck shouid be zound[40-20 yeare 50 5T D2249, D131, D264,
[ tranzpa.com ; i Des, Dess, Dzen, €108,
D790, £307, DE38, 132309,
ca31, cess, =278, anssTo
ez Tranpa ndustres, sttt Misthacryime [1# Geg F minimim [Snot Siest how 1020 yea ra
F-Bona 52 Transpa ndustries, B 30 sz F minimum [anot et T3nous mag phasphate not (Geck shoukd b sound | 10720 years L1, M0, K, TN
R —— ; i wes

Fage Lot



Deck Treatment Chart
Sealers

Northeast Bridge Preservation Partnership September 17, 2012
DRAFT Deck Treatment - Sealers

et WEATHER RESTRICTIONS ~ DECK PREPARATION SET-UPTME  PATCH MAT'L COMPATABILITY

kwik Bond Polymers HMIAMA [High Molecular Dry Surface, 4D degreez P |Clean surface, zhat |2 hour traffic E il ini Thiziz | 5-10yearz |Meets zpecial |Specfic Gravity ASTM
—— i and rising bilast is typical retum 3 crack filler and surface penetrant [provision/specificatio 1475 106, Viscocity
feamn that will do the most god if shrinkage I in many states (MY, |ASTM D2196 <25 cps,
cracies have developed prior to JOH, DE, CA, ID, MT,  |Flazh Poirt ASTM D3278
application of the HNWM. MW, Y, OK, WY, AZ). |~180 F, Compressive
| 4pproved s |Strength ASTM DESS
busiified in: MO, NE, |2000 psi (2 hr} »3000
rana. i (24 hrl, Tensie
|strength ASTM D638
2000 psi (7 day). Mare
available, | listed what |
[thaught was most
important.
[POLV-CARE MARK-127 [crack sealer)  |www.polycarbioom  |Epowy, < 10% elangation |50 degreeF, 5% Deck [Shot Biast 3Ahr@77F  |NoMagnesium Phosphate | Any age, substrate must be sound
Maisture
[POLY-CARB MARK-135 (crack sealer)  |waygolecabeom Epoecy, = 20% clangation 50 degree F, 5% Deck Shot Biast [4-5hr@77F | Mo Magnesium Phosphate [y age, subsirate must be sound H, PA and NH
Mcisture [supplemental specs)
[Enviroseal 40 |BASF Corporation [Silane [40°-130F F Mo rain or m dean; na ? ime i 2 ¥ is best, T, FL IL. N, ME, MA, |NCHRP 224 Series ll-cube|
Jovwru busilcingzystems b 40° F for 12 hours sfter app. |coatings [aprox 4 hrs 22 o ing/curing cmpd w ML 1M, Y, OH, PA,  (test; NCHRP 284 V-
J<t.com 70 /s and substrate. 3 [RI, AD, TH, WV, W1 |Southem Climate;
humicity. High |years or langer |ASHTO 7259 & T260. Se=
[humidity extends when property Dst= Guide for more.
iy time. applind info.
|Fiydroza 100 |B25F Corporstion |Siane [0° F or higher, N rain for &|Fully cured; dear; Na | Typical dry time is | Cementitious patch mat; fully | Fully Cured; clearn; sound; Dry iz best, |Varies based  |IL. ME, NY, OR, PA, VT |NCHRP 284 Series ll-cube|
Jovwru busilcingzystems.ba haurs; OK down to 20° F i |coatings approx 4 hrs 2t |cured; no coating/curing empel | but siightly damp OK Lpon exposure [best; NCHRP 284 Iv-
5f.com frast free | 70° /508 and substrate. 5~ |Southern Climate; See
humicity. High 7years typ when Dtz Guide for more
humicity extends properly appied info.
dry time.
[Degadeck C5F |55 Corporetion WA, [13-108" F Submeate Temp: [Fully cured; Giean; | Warking time 10- o =1 Fally ¥ ‘Clean; dry [Waries |C0. WD, M, BN, NE. [ASTM 638; See Dar
s busilcingzystems b Dry conditions hatblas, prithlast, or (15 min; 45-60 min| cured; or MMA patch mat; upon exposure [T, VA |Guide far mare infa.
=f com brush-blast | cure: i
 the substrate
Seaiate T-70NMDG0 [Tranzpo Industries, | Figh Milecutar Weight |50 deg F min hat blass Shousmin | compatabie with mast all 2y age deck but should be in sound | exces=of 10 |ID, ME, MO, MT, NM, |ASTM D2395, D1425,
(HMWM reccomended 2 i Gitian with inat year=  |ORTMVAEWA  [D1310, D93, D164s,
D&3E, C3086, D695,
D2369, €82, AASHTO
[r237
Seatate T-70 Transpo Industries, |Figh Motecutar Weight |50 deg Frrim 5h 2 ary age deck but should be in sound | ewcesof 10 |AL CA, FL, MO, NM, |ASTM D2385, D1425,
(HIMWM reccomended i i son wi inatis yexrs  |OH RIEWA D1310, D93, D1642,
D638, C3986, D6SS,
02369, CB&2, AASHTO
237
=3 [Tranzpo Industries, Methyl Methacrylzte (20 deg F min hat blast 30 to 60 minutes |compatabie with mast 2l arty agr deck but should be in sound | exceszof 10 |MN & MO [ASTM D2848, D1310,
Jww transpo.com reccomended 2 i Gitian with inat years D1644, D638 5 D986
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