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SYNOPES

concrete masonry to reviace tie pres eutly VETEIWA
51 that project.

the report of Phase II, the field evaluaticn, of tnat py
f3 18 to arn eievated

five t.,d,h,ﬁuv S5y&sie

In early October 1970, application of tae
structure in the Baton Rouge area was began., Thls project was compieted iater
the same month and has been under osservation for 4 307100 0 one year.

om tris study 18 that cne f:y;wq 1S5, as they are
Zor tne Chass Z rubbved finisn.
D€ unsatisiaciory

S

The principal conclusion reache
oresently applied, are acceptabie as a :\,p;ac“v‘cl o
Z, Waich LYoved 1o

it snould te noted that the mixture in Syszem |
under testing in Phase I, was changea oy vae menciacicrer, anc cae revised
Z as satisiacioriiy &% trhe Iour otner systems.

System C appears to be performing
The recommendations are as foliows. 1 inat the
be placed on an appProvecd proaicis .18 ¢

nerein
Class 2 rubbed rinish; 2} taat the preccrnt specifications
a Class 2 B special coateg finish and, 3} trat the Dedartment may soecify a
Class 2B special coated finish for walch 10 alternate mey be suostituted,



IMPLEMENTATION

it is recornmended that the Department ravise tae preseant specifications to allow
a new heading of Class 2B Special Coated Minush to be adaed as detailed in this

report,
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INTRCDUCTION

Under the existing Louisiana Department of Highways specifications, it is
required that all exterior concrete girders and exposed faces of piers, abutments,
wing walls, retaining walls, railings and parapets be given a Ciass 2 rubbed
finish. The Class 2 rub consists of rubbing the surface wiinh a medium coarse
carborundum stone, using a small amount of mortar. This rubbing process
eliminates form marks, projections and irregularities and fills voids, thus
obtaining a uniform surface on the members,

Due to the rising labor costs, the process of rubbing the exposed surface of
structures has become quite expensive. Therefore, if an applied coating could
be found that would give the same uniform appearance as a Class 2 rub and could
be applied by spray or brush, then the overali cost couid probably be reduced.
In addition, if a more durable coating would result.



SCOPE

This research included five different generic types of coatings which to date is a
very comprehensive coverage. There are many »roducts available that will fall
into each category. In any future acceptance, each product submitted should be

evaluated by the appropriate specification containeda herein, as this research is

not a blanket endorsement of every coating systein available.
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METAOCOGY

Five coating systems were evaluated ia in2 study. Two of tae coatings were
complete systems that required no adcitloncl constituents other than water prior
to application. The other three were bonding agents usec in conjunction with
cement and mortar sand tc produce a coanag system. Taese five systems were

s

e
01

compared to a conventional Class 2z rubsec ini

Since Phase II was the {ieid evaiuacion of tne maielials evalaated during the
laboratory Dhase (Pnase I), it was nec2isary to a5piy tae materiais o a siructure

so they cou.d be observed in a tecnniCi. ard COCUMEntaiive rmanrer for a given
period of time. These systems were very (iose.y obsdervea, anc ohservations

were recorded during appiication and «v 5r.cds 0f onE wWeekK, TwWo wWeeks, one

montn, two months, three raontas, Six rmoalns, Awne monihs and 12 months [ollowing.

applicatiorn.

Five surface finish coating Systems wers applicd on tac culsiae Darapets and
handrails o. five elevated southbouna soaak of Interstacte I-1.0 beiween Government
Street anc France Street in Ba:on Rouge, ouisiana. The wnstaliation of coating
systems was contracted by Soutaeastern, ‘nc., a civision of T and T Trucking, on
State Project No. 450-33-62.

The surface areas to be coated were suadolested saificiertly to provide a sound
and clean surface thus insuring a prop=: pondg between tne suriace of concrete

[¢

and the coating systems. Al coatiag syvsteind were aysiicd i accordance with
each manufacturers' recommendations.

Systems B, C, D and £ were brushed on t.e guriace by the contractor. Systermn A
was sprayed on by the manufacturer's redresentaiive.

The instaliation of ail materiais was coegen en Ociober 20, 1970, and was compieted
(span B).

A color change occurred on this section agsarenily aue w improper mixing ol the

material. On November 2, 1970, the cecision was reached to resandblast the

west side of span B and reapply coating System =.

October 22, 1971, except for a section on ihe west sice on Systemn &

/

In addition to the field testing, sampies of (re materials siac
were also applied to specimens at tae sarsie dme as the field installation and
subjected to the following laboratory ara.yoes:

Abrasion Test - ASTM C4i8-0647, Abras.on Kes.stance of Concrete.

Freeze and Thaw Test - ASTM Cz%.-517, Resistance o) Concrete Specimens

o Rapia Sreezing in Lir and Thawing in Water.

Wy



Accelerated Weathering - Duplicate sets of asbestos panc. s, 3 inches

by 7 inchnes were coatea wita each system being
testec, and one set was placed in an Atlas

XKW-) Carbon Arc Weatnerometer for 500 hours
exposcre, A comparison was then made between
the weataered specimens and tae unweathered
contrci specimens,

Test Specimens

The test specimens used for all tests other than the accelerated weathering were
6 inch bv .2 inch by 2 inch concrete blocas made irorn a 6.0 sack concrete mix,
The concrete blocks were cast and then cu .

of the coating systems. The curing cycic consisted of seven days in a moist
room at 75°+2°F and 100 percent hamiaicy and then 21 days 1o a curing rooim
raaintained at 73°x2°F and 50 percent huiradity. The test specimens for the
accelerated weathering were i/4 inch astestos boards cat in 3 iach by 7 inch
panels.

G

€ Ccoating systerns were appiieq

o

At the completion of the 28 day curing cycie, tin
to the concrete test blocks. All coatings with the excention of one were applied
by or under the supervision of the manufaciurers’ representative.

H
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COATING NSO MIKTURES

System A - is a synthetic, elastomer-powymer base, wiinh iiberglass, absestos,

System B -

System C

System D -

perlite and mica added. = ent is addea to produce the desired
colors. The material is fu:rrished ia couatainers, pre-mixed ana

ready to use. Normal apnii by spraying.

r—
r
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5
u

is a non reemulsifying resin sincer adec wila & cement base powder
which contains other specia: aon

additives. The material
is shipped with the binder in 3ne coriainer and the cement base
powder in another. Water is aaded o resin sinder Hrior 1o mixing
with the cement base powder. It can te brushed or sprayed on a
surface.

One part binder is adaed <o :aree paris water belore the liquid can
be mixed with the cement base powder to the consistency needed for
brushing.

- is an acrylic latex base licuic (emuision; ased with poriland cement
Yy -~ . j

and mortar sand toc form i grout, cry.ic latex base is mixed
with water and then aadecd tc « dry mixture of portiaad cemen: and
mortar sand. The preparec material 18 trusned on a surface.

One part acrylic latex base emulsion i3 mixed With one part water
for the liquid, then added to % parts rmortar mix., Tne mortar mix
consists of:

2 parts motar sand,

3 parts white portiard cement, anc

2 parts natural portiand cement

is a resinous water-emuision boading agent used witn portland cernent
and mortar sand to form & 7rou“ Thne bonding a
water and then added {oc d&:-

gent 1§ mixed with
lanc cement and mortar
sand. The prepared material is brushed on a surface,

One part resinous water-e¢maulsion 1s mixed with one zart water
for the liquid then acded to four paris moriar mix. This proauces
the brushing consistency. The moriar mix coasisis of:

2 parts mortar szad,

3 parts while poriland cermen:, and

2 parts natural portlend cement

ot



System E - is a high polymer resin emulsion usea with portland cement and
mortar sand to form a grout.

One part polymer resin emulsion is mixed with one part water for
the liquid, then added to four and one-hali parts mortar mix. This
produces the brushing consistency mortar mix. The mortar mix
consists of:

2 parts mortar sand,

3 parts white poriland cement, and

2 parts natural portiand cement



SPEC.FICATIONS

System A
(a) Elastomer-Polymer Lbease:
Properties Reqgrirements
Solids, % min. 65.0
Volatile, % max. 35.0
Wt/Gal., lbs. 9.0 - 10.0
infra-red Spectra Chart 4
(b) Mixing: This product is pre-mixed by manufaciurer
{c) Color: The cclor of the fia.snhec produce, alter arying, shall
produce a refiectance at 550 MU setween 65-75 when
tested oy the rellectance atiachment on a Bausch and
momb Specironic L0 Optical instrament,

(d) Application: The maverial shail be appiied by spraying with
heavy ducy spray cquipmert or as recommended
by the manufacturer in orcer to produce a good
bond and provide a uniform texture and appearance.,

System B

(a) Non reemulsifying resin b.nder:

Propexrties Recuiremenss
Solids, % min. 25,0
Volatile, % max. 75.0
Wt/Gal., ibs. £.6-9.0
Infra-red Specira Chart 3

(b) Cement base powder witn speciai non nheraliic acditives:
Properties B i
Silicon Dioxide, %

Iron and Aluminum Qxide, %
Calcium Oxide, %

ignition Loss, %

Inira-red Spectra

5

(¢) Mixing: Tuae mixture sha.l consist of three parts of water to
or.e part of the aon reernulsiiying resin binder by
velume combinec with tae cernent base sowder which
ceontains specia. acn metailic aaditives in order to
produce a cousistency that can be brusned on the
surface.



(d) Color: The color of the finished product, after drying, shall
produce a reflectance at 550 MU between 65-75 when
tested by the reflectance attachment on a Bausch and
Lomb Spectronic 20 Optical Instrument.

(e) Application: The mixture shall be applied by brush or as
recommniended by the manufacturer in order to
produce a good bond anc provide a uniform texture
and appearance.

System C

(a) Acrylic Latex Base Liquid {Emulsion):
Properties Requirements
Solids, % min. 45
Volatile, % max. 55
Wt/Gal., lbs. 8.5-6G.5
Infra-red Spectra Chert 6

(b) Special Mortar Sand: The sand used shail be graded sand with

100 percent passing a No. 30 sieve,

(c) Mixing: The mixture shall consist of one part of the emulsion to
two parts of water by volume combined with portiand
cement and mortar sand in proportions of one to three
by volume in order to produce a consistency that can be
brushed on the surface.

(d) Color: The color of tne finished product after drying shall
produce a refiectance at 550 MU betweern 65-75 when
tested by the reflectance attachment on a Bausch and
Lomb Spectronic 20 Optical Instrument.

(e) Application: The mixtaie shall be applied by brush or as
recommendec by the manufacturer in order to
produce a gocd bond and provide a uniform texture
and appearance,

System D
(a) Resinous Water-Emulsion Bonding Agent:
Properties Reguirements
Solids, % min. 50.¢C
Volatile, % max. 50.0
Wt/Gal., lbs, 8.8 - 9.8
Infra-red Spectra Chart 1

(b) Special Mortar Sand: The sand used shall be graded sand with 100



(c) Mixing: The inixtur: shall consist of three parts of water to
one part of the non reemulsifying resin binder by
volume com.binec witi the cernent base powder which
contains spiciai non metallic additives in order to
produce a consistency that can be brushed on the suriface,

shali ke applied by brush or as

{d) Application:
recommended by the menufacturer in order to
nroduce & Jcod poad and provide a uniform texture

and aprearance.

System E
(a) High Polymer Resin Emu.sion.
Properties

e
Solids, % min. E0.

qulramente

(R Axs]

bl

(v

Volatiie, % max. 50.0C
Wt/Gal., lbs. 8.6 - 6.3
Inira-red Spectra Chart 2

(b) Special Mortar Sand: Thac sand used shali e a 2ra

(c) Mixing: The mixturc shail consist ol oane part of the emulsion
to one part oI waler oy volume combined with portland
cement and mortar sanc in provortions of one to three
by volume in crder to Droduce a consistency that can
be brushed on the suriace,

(d) Color: The color of tae linished prodect, alter drying, shali
produce a rullectance at 556 MU between 65-75 when
tested by the rellectance attachment on a Bausch and
Lomb Spectronic 20 Optical Instrumers,

(e) Application: The mixture sanal. be applied by brush or as
recommendaa by tne manufaciurer in order to
produce a good vond and provide & uniform texiure

and appearance,

~0



ANALYSIS OF DATA

I. Laboratory Results of coatings appiied on Baton Rouge Interstate Route I-110

ES

(France Street - Government Street}.

During the application of each coating material, samples of the materials being
used on the bridge were coated on the surface of &6 inch by 12 inch by 2 inch
concrete blocks and subjected to testing as described in the Methodology of
this report. The following are the rescits of that testing:

A. Results on Abrasion Test

TABLE 1
Coating System A B C D E
cu.cm. )
Abrasion Loss —— ———— . 000 . 044 .00l .038 . 044
sq. cm.

An analysis of the abrasion results indicates that System A has much better
abrasion resistance than the other systems. KEarlier work on abrasion of
concrete indicated that a 6.0 sack concrete mix at the age of 28 days showed
a loss of .07 cu.cm./sq.cm. Therefore, it appears that all systems offer
more protection from abrasion than uncoated concrete surfaces. Figures 7
through 11 of the Appendix show the test specimens after abrasion testing.

B. Durability Factor

TABLE 2

Coating System A B C D E

Durability Factor 20.6 12.3 13.0 9.3 8.7

The results of freeze and thaw test are shown in Figure 17 of the Appendix.
Although only one side of each specimern was coated with a system, there is the

same trend of the durability of these materials as indicated in previous tests
reported under Phase I.

10
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C. Visual Rating

A visual inspection was used in evaluating the performance of esach coating
system during freeze and thaw testiag each time dynamic modulus measurements
were taken. A careful visual examination was mace of the coated surface to
determine if cracks, corner breaks, spalls, or loss of bond between the coating
and the concrete surface was occurring.

System A - There was no visible failure of coated suriace during 110 cycles
of freezing and thawing.

System B - A small flaking pop-out deveioped on coated surface at 102 cyciles
of freezing and thawing.

Systern C - Two small hairline cracks cccurred at 00 cycles and began
lenthening at 94 cycles (but remainec as hairline cracks)., After 110 cycles
of freezing and thawing, there was & siiznt wearing trend.

System D - A small hairline crack ceveloped at 60 cycles and began lenthening
at 94 cycles of freezing and taawing.

System E - There was no visible failure of coated surface during 110 cycles
of freezing and thawing.

Field Results
Observations and inspection after one year,
System A - General appearance good.

System B - General appearance good; aowever, sliight brush overlaps remain
visible after drying.

System C - General appearance fair, bui coating couid be applied thicker to
cover blemishes and imperfections in concrete surifaces.

System D - General appearance fair, 218 system nhas less uniformity in
color since some spots did lighten out a:te¢r the material was applied. Coating
could be applied thicker to fully cover biemishes or imperfections in surface
of concrete.

~
<

System = - General appearance fair: however, material lacks thickness to

fully cover blemishes or imperfections in suriace cf concrete.

il



CONCLUSIONS

The laboratory results of all systenis applied to structure warrant the following
conclusions:

A) All five systems as they are presently applied are acceptablie.
B) System A gave tae sunerior abrasive wear resuits.

C) None of the systems testcd were afectea by 600 hours of
accelerated weatherirg in the weatherometer {cxcept for a slight
wear of Systern Cj. Figure 12 througn 16 in the Appendix
illustrate the results.

D) The durability factor by freeze and thaw testing and visual
observation pius the photographs in Figure 18 through 22 will
show each macterial withstood the test satisfactorily.

The results of the field study indicave the following:

Aj All systems had some degree ol streaking due to water splash
from the roadway. The streaking was greater waere the slope
of the structure was greater,

B) A careful visual inspectiona of all systems was made, and no
flaking, cracking, spzalling or loss of bond had taken place,



RECOMMENDATIONS

Based upon the results obtained in Phases I and il of this study, the recommendations
are 1) that the five systems as described herein be placed on an approved products
list and used as alternates to a Class Z rubbed finish, 2) that the present
specifications be expanded to allow for a Class 2B Special Coated Finish and, 3)

that the Department should specify a Class 2B Special Coated Finish for which

no alternate may be substituted.

13
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LABORATOEY RESULTS



System A Prior to Testing
FIGURE 1

SYSTEM
B

System B Prior to Testing
FIGURE 2
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SYSTEM
C

System C Prior to Testing
FIGURE 3

System D Prior to Testing
FIGURE 4
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SYSTEM
E

System E Prior to Testing
FIGURE 5
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Concrete
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appiied
o by

Concrete Specimen Systems Applied
FIGURE 6
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System A After Abrasion Test
FIGURE 7

System B After Abrasion Test
FIGURE 8
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SYSTEM

System C After Abrasion Test
FIGURE 9

S5YSTEM
D

System D After Abrasion Test
FIGURE 10
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System E After Abrasion Test
FIGURE 11

A

System A After Accelerated Weathering
FIGURE 12
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FIGURE 13

System C After Accelerated Weather
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FIGURE 14
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System D After Accelerated Weather

FIGURE 15
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System E After Accelerate

FIGURE 16
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RELATIVE DYNAMIC MODULUS OF ELASTICITY - PERCENT
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System A After Freeze and Thaw Test
FIGURE 18

System B After Freeze and Thaw Test
FIGURE 19
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Thaw Test
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System E After Freeze and Thaw Test
FIGURE 22
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