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"PARLON"-BASED CURING AND SEALING COMPOUNDS
SECOND PROGRESS REPORT

The purpose of this project was to test and evaluate--inthe laboratory
and in the field--anew material that would serve both asa concrete curing
compound, and asa sealant to protect concrete bridge decks, poured in the
late fall, from ice removal chemicals. This new material containsa chlor-
inated rubber compound called ""Parlon" manufactured by the Hercules Cor-
poration. Itis formulated by the Euclid Chemical Company, Cleveland, and
the T. K. Products Company of Minneapolis. The particular product used
onall subject bridges was either clear or white '"Euco Floor Coat, " produced
by the Euclid Chemical Company. The laboratory evaluation of '"Euco Floor
Coat" will be included in a separate report.

This report describes the surface condition of five bridges as selected
by the Construction Divigsion for field evaluation of this new material. Two
of the bridges, 827 of 63174A (Nine Mile Rd over I 75) and 524 of 63174A
(John R, over I 75), were initially described in the First Progress Reportl
(Research Report No. R-617, December 7, 1966). The other three were
opened to traffic later and are described in this report for the first time.
These structures are: S10 of 822521 (Eight Mile Rd over I 75) described
in Recommendation No, 55F, October 3, 1966; and 814 and 816 of 50111G
(left-turn structures over I 94 at Twelve Mile Rd)described in Recom-
mendation No. 1F, November 15, 1966. The subject sealants were applied
to the latter bridges specifically because the decks were poured inlate fall
andan early open-to-traffic date was anticipated. This would have exposed
the green concrete to the effects of ice removal salts. Since the last three
structures were not covered in the First Progress Report, they are dis-
cussed first,

Eight Mile Road Bridge ~ White Euco and Clear Fuco

The Eight Mile Rd Bridge has eleven spans, concrete deck on steel
girders, and six traffic lanes separated in the center bya concrete median
strip equipped with steel beam guardrails. The concrete deck was poured
in September and October of 1966 and cured as follows: 1) regular white
membrane curing compound on spans one through eight of the eastbound
roadway; 2) white Euco on nine through eleven of the eastbound roadway;
and 3) clear Euco on all spans of the westbound roadway. All three ma-



terials were sprayedon fresh concrete at the rate of 200 sq ft per gal. The
sidewalks, upon completion, were also sprayed with the corresponding deck
sealants.

When first inspected (November 16, 1966), it was noted that the white
membrane curing compound had a yellowish-white color, the white Euco
had a brilliant white color, and the clear Eucowas colorless. On December
21, 1966, the bridge was opened to traffic and was in service almost one
full year before it was inspected again (September 15, 1967). At thistime,
the appearance of the deck was generally very good. Both the white mem-
brane curing compound and the white Euco were mostly worn off the east-
bound traffic areas, but were still visible along the curb lines. The spans
protected with clear or white Eucowere completely free of scale, but small
isolated areas of light scale were starting to develop on the spans cured
with white membrane curing compound. This light scale was most prom-
inent in span six of the eastbound roadway. Figure 1 shows the bridge and
this scaling.

Left-Turn Structures, Twelve Mile Road Over I 94 - White Euco

An initial inspection of these two structures was made on January 24,
1967, Bridge 816, the north bridge, was poured on November 22, 1966,
when the temperature ranged from a high of 60 to a low of 40 ¥, 814, the
south bridge, was poured on November 25, 1966, when a high of 57 and a
low of 53 F was recorded. Both bridge decks were poured late inthe after-
noon in one operation using a transverse screeding machine. The white
Euco curing and sealing compound was then applied the following morning
at the rate of 200 sq ft per gal. In both cases, overnight evaporation from
the deck was minimized by high atmospheric humidity. In both structures
the end span sidewalks, the entire length of parapet railing, and the approach
pavements had not been poured. The bridges were completed the following
June and were opened to traffic on July 12, 1967.

Our second inspection was made on October 3, 1967. At this time the
bridges had been open to traffic for about three months but had not under-
gone an operational winter. Figure 2 shows the bridge decks of 814 and S186.
The white Euco was plainly visible on the entire surface except where it
had been darkened or removed by traffic. In general the concrete decks
looked very good and were free of scaling and cracks; however, areas of
deficient consolidation were noticed on the sidewalks and parapet rails of
both bridges.
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S14 Bridge deck as viewed from west approach.
S16 Bridge deck as viewed from east approach.

Figure 2. Left-turn structures over I 94 at Twelve Mile Rd.




Nine Mile Road ~ White Euco and Linseed Qil

- The Nine Mile Rd Bridge has four spans, consisting of a concrete
deckon steel stringers and fourtraffic lanes. The concrete deck was poured
in late November 1965. Ten deck pours were sprayed with white Euco the
day after they were poured and one was sealed with two coats of a mixture
of 40-percent boiled linseed oil and 60-percent naphtha (white gas), The
actual coverage was reported to have been excessively heavy (76 sq ft per
gal for each coat)., Six sidewalk pours were cured and sealed with clear
Euco sprayed on fresh concrete, and two sidewalk pours were sprayed with
clear Euco theday after theywere poured (Fig. 3). The bridgewas opened
to traffic in January 1966,

The bridge was first inspected on September 9, 1966, and covered in
the First Progress Report (R-617). At this time the prominent plastic
shrinkage cracks were described, but no significant weathering had occur-
red. At the time of the second bridge inspection (May 3, 1967), certain
portions of the deck had begun to exhibit signs of weathering and traffic
damage. TFigure 3 shows the location and extent of this damage. This fig-
ure shows that the deck pours are still free of significant weathering dam-
age with the exception of the westbound traffic lane of span four which has
developed much scale, and the eastbound traffic lane of spanone which has
developed many pop-outs. The south sidewalk of span two has also developed
many pop-outs. On the eastbound traffic lanes of spans two and four, there
are large areas of traffic abrasion caused by braking vehicles. The photo~
graphs in Figure 4 show some of the traffic and weathering damage dia-
gramed in Figure 3. The westbound traffic lane of span four which was
coated with linseed oil-naphtha never showed any signs of puddled linseed
oil scum along the curb line,

The plastic shrinkage cracks, described in the first report, were re-
paired on September 15, 1967; the treatment is described in a separate
report entitled, '""Repair of Plastic Shrinkage Cracks inthe Deck of the Nine
Mile Road Bridge Over I 75" Research Report No. R-667.

- John R. Avenue Bridge - Clear Euco and Linseed Oil

The John R. Bridge has four spans, congisting of a concrete deck on
gteel stringers, and four traffic lanes. The concrete deck was poured in
late December 1965. The east half (roadway, curb, and walk) was sealed
witha linseed oil-naphtha mixture, while the west half was sealed with clear
Euco. Bothsealants were applied to cured concrete in mid-February before
opening to traffic on February 24, 1966, The linseed oil-naphtha mixture
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wag composed of 50-percent boiled linseed oil and 50-percent naphtha and
wag applied in two coats., The first coat was applied at the rate of 125 sq
ft per gal,

The first inspection (September 9, 1966}, was covered in the First
Progress Report, At that timethere was no significant weathering damage.

Figure 5 is a diagram of the bridge deck which indicates the sealant.
used and the weather damage incurred as of May 3, 1967. At that time it
was noted that the linseed oil scum which was so prominent along the east
curb line in September 1966, was now almost gone; however, the linseed
oil sealant appeared to be doing an excellent job since both northbound lanes
were in fine condition except for a few shale or chert pop-outs in each of
" the first three spans.

On spans one, two, and four of the southbound roadway, the clear Euco
afforded equal protection tothat of the linseed oil-naphtha mixture;however,
the traffic lane of span three did not fare as well. About 2 ft from thecurb
line throughout the full length of span three, a large number of pop-outs
and spots of light scale had developed.

The east and west sidewalks which were sealed with the linseed oil-
naphtha mixture and clear Euco, respectively, presented the same general
appearance as the bridge deck slab, All the sidewalks seemed to receive
excellent protection except the west sidewalk of span two which had devel-
oped several pop-outs,

Figure 6 shows various bridge deck featuresnoticed during the May 3rd
inspection.

RESULTS

Eight Mile Road Bridge

The Eight Mile Rd Bridge has undergone one complete operational
winter and at this time shows negligible weather damage. The clear and
white Euco-~treated areas are all in good condition and only the first eight
eastbound spans cured with conventional white membrane show any signs
of beginning scale. Another winter's exposure may produce more obvious
differences in the sealant coatings in combination with the slag aggregate
concrete, ‘
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View of Bridge deck looking north.

Typical pop-out and surrounding
light scale in span 3 about 2 ft
from west curb line.

Remaining linseed oil scum along east curb.

Figure 6. John R. Ave Bridge
over I 75,

Typical shale aggregate pop~out on east side of
deck over pier 2, span 2.
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Left-Turn Structures at Twelve Mile Road

The two left-turn structures at Twelve Mile Rd over I 94 have not
undergone an operational winter yet and thus have not been subjected to any
destructive weathering action. The original intent on these bridges was
never to use them as a part of an experimental testing program, but rather
to protect the "green" concrete from ice removal chemicals that were ex-
pected in the anticipated early opening date to traffic,

NINE MILE ROAD AND JOHN R, AVENUE BRIDGES

To evaluate the effectiveness of the sealants on the Nine Mile Rd and
John R. bridges, it was necessary to devise some means of rating thetype
and extent of weathering damage. The rating system used assigns numerical
values to the different types of weathering damage and is outlined as follows:

Each pop-out - 1 point
Light scale spot - 5 points
Medium scale spot - 10 points

Heavy scale spot -~ 15 points
Traffic abrasion 0 points
Craze crack spot 5 points

Totaling any and all of these defects on a given bridge deck will give an
overall number which is used to rate the bridge deck as follows:

Excellent - 0-5 points
Good - 6-15" points
Fair - 16-25 points
Poor - 26-100 points

The weathering diagrams (Figs. 3 and 5) wereinspected and the numerical
values for the various types of weathering damage observed were totaled
by spans for the sidewalks and for each traffic lane. The results of these
ratings are given in Tables 1 and 2.

Nine Mile Road Bridge

On the Nine Mile Rd Bridge, three different sealants were used with
three different methods of application, resulting in five different sealant
combinations. Thus, on eight traffic lane spans there were six where white
Euco was applied to fresh concrete, one where white Euco was applied to
day old concrete, and one where linseed oil-naphtha was applied to cured
concrete. On eight passing lane spans, four were sealed with white Euco

-11-
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applied to fresh concrete and four were sealed with white Euco applied to
dayold concrete. On eight sidewalk spans, six were sealed with clear Euco
on fresh concrete and two with clear Euco on day old concrete,

Table 1 shows that of the six traffic lane spans that were sealed with
white Euco on fresh concrete, sealant performance on three of them was
rated excellent, with little or no weathering damage. On the other three,
the sealant performance was rated good, with only light damage inflicted
to the concrete, The sealant performance onthe one traffic lane span which
was sealed with white Euco on day old concrete was rated excellent while
the performance on the traffic lane sealed with linseed oil-naphtha was
rated poor, with extensive weathering damage inflicted to the concrete.
Table 1 also shows that the sealant performance on all the passing lane
spans was rated excellent, Of the s ix sidewalk spans sealed with clear Euco
on fresh concrete, two gave excellent performance, two were rated good,
one fair, and one poor. Of the two sidewalk spans sealed with clear Euco
on day old concrete, one gave excellent and the other good performance,

Because of the variety of sealants used, different methods of applica-
tion, and a lack of an adequate standard or control sealant, the evaluation
of sealants on this bridge deck is impossible.

The pour protected with linseed oil presents an enigma. The degree
of scaling in this pour isnot typical of properly proportioned air entrained
concrete after only two winters exposure. In addition, the linseed oil-
naphtha sealant, applied at the reported heavy rate, could have been ex-
pected to provide a considerable degree of protection; similar to its per-
formance on the John R. Bridge.

John R, Avenue Bridge

On the John R, Bridge deck, the northbound traffic and passing lanes,
and sidewalk were all sealed with linseed oil-naphtha applied to cured con-
crete while the southbound traffic and passing lanes, and sidewalk, were
all sealed with clear Euco applied to cured concrete.

On the northbound side sealed with linseed oil-naphtha, the sealant
performance on three of the traffic lane spans was rated excellent while
the fourth was rated good (Table 2). On all of the passing lane and side-
walk spans, the sealant performance was also rated excellent.
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On the southbound side sealed with clear Euco, sealant performance
on the traffic lane was rated excellent for one span, good for two other
spans, and poor for the fourth span. Sealant performance on all the side-
walk and passing lane spans was rated excellent except for one sidewalk
span where it was rated good,

The results here seem to indicate that the linseed oil is a superior
sealant to the clear Euco as they were applied to thisbridge deck; however,
to reliably substantiate this conclusion, at least two other bridge decks
should be sealed in the same manner and observed for several years.

REMARKS

When a new material is to be evaluated in actual field applications, it
is important that a testing system be employed from which reliable results
can be expected. The testing system for this new material should incor-
porate in its design the following considerations:

1. Tomeasure anything, some basis of comparison must be provided.
A basis of comparison for this new material might be afforded by a com-
petitive material whose performance is known through previous evaluation.
Thus, the competitive material becomes a standard by which the new ma-
terial is to he evaluated.

2. In the application or use of the two materials, precautions should
be taken to insure that all influencing factors are identical for hoth. In the
case of concrete sealants, it is important that the two materials beused on
concrete which was poured from the same mix, onthe same day, and finished
and cured in the same manner. Tt is also important that the sealants both
be applied the same day by whichever method their respective manufacturers
recommend, Afterthe recommended drying time, it is important toinsure
that the subject concrete receives identical use and weather conditions. In
the case of concrete usedin highway pavements orbridge decks, both sealed
areas should receive the same concentration of de-icing chemicals and the
same type of traffic use. In considering traffic, not only must the volume
be kept uniform but the action of the vehicles as well; i.e., whether the
vehicle is accelerating, braking, moving fast or slow.

3. Multiple comparisons of the material of known performance and a
material of unknown performance, will often produce conflicting results.
This is because itis impossible to keep all influencing factors identical for
the two materials used on each test specimen. Thus, toarrive ata reliable
conclusion it is necessary to use as many test gpecimens as is necessary
to establish a consistent trend. In some cases no more than three will be
needed and in other cases, where difficulty is experienced in controlling
the variables, it might require many more.
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