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LOCATION, APPLICATION AND GENERAL COMMENTS

In conjunction with Hercules, Inc., the Chemical Unit of the Staff
Materials Branch applied 15 different traffic paint formulations to a
test section located on Interstate 70. The test section is Tocated on
the Eastbound lane of 170 at milepost 288+. The traffic count over this
section of I70 is approximately 10,600 vehicles per day. Approximately
20 to 40 percent of these vehicles are trucks.

The test stripes were applied by Hercules, Inc. with the cooperation
and aid of Maintenance personnel from District I. The Chemical Unit of
the Staff Materials Branch ran chemical and physical tests on the paints
applied to the test section. Personnel from Staff Traffic, Staff Materials,
District VI Traffic and District I Traffic were used to rate the stripes.
The Tayout of the test section is shown in Figure Number 1.

The paints applied to the test section include traffic paint formu-
lations from nine (9) different states. Four experimental paints formulated
by Hercules, Inc. were also applied for evaluation. Both white and yellow
- paints of all the different formulations were tested. The traffic paints
tested include alkyd resin, chlorinate rubber and fast dry alkyd resin
traffic paints. The complete 1ist of paints applied is given in Table
Number 1.

The application and evaluation of the paint stripes was done according
to ASTM Designation D713-69 Standard Test Method for "Conducting Road
Service Tests on Traffic Paints." Two stripes of each color and formulation
of paint were applied to both portland cement concrete pavement and asphalt
cement pavement. Reflective glass beads were applied to all the test
stripes. The stripes were perpendicular to the shoulder Tine and extended
to the center line of the Eastbound lane. The stripes were applied on
June 16, 17 and 21 of 1982. See Table Number 2 for data concerning the
application of these stripes.

On June 21 while the test section was being completed an examination
of the paint stripes previously applied revealed that some of the stripes
were beginning to wear. The paints that were showing signs of chipping
are as follows:

White Paints on Asphalt Yellow Paints on Asphalt
New Mexico's Chlorinated Rubber New Mexico's Chlorinated Rubber
Arizona's Chlorinated Rubber Oregon's Chlorinated Rubber

Oregon's Chlorinated Rubber



White Paints on P.C.C.P. Yellow Paints on P.C.C.P.

Arizona's Chlorinated Rubber New Mexico's Chlorinated Rubber
Oregon's Chlorinated Rubber

ASTM D713 requires that the stripes be rated immediately after
application, then 24 hours after application and then every 30 days after
application until the stripes fail. Due to the accelerated wear (chipping),
it was decided to hold the first rating 10 days after application or
June 25. The next rating was then scheduled for July 9. From that date
on, the normal spacing at 30 days between ratings was followed. Table
Number 3 contains the scheduled rating dates. The paint stripes were
photographed using color slide film at each rating to provide a pictorial
history of each paint's performance.

The paints from Colorado, New Mexico, Oregon and Wyoming included in
the test section were produced for the 1981 or 1982 traffic paint bids.

The CDOH paints used for the test sections were produced to meet the

1982 Maintenance paint bid. The chlorinated rubber paints are lot numbers
1BW2 (white) and 3BY2 (yellow). These paints were tested and approved

for use in February of 1982. This paint was made by Traffic Paint Mfg., Inc.
a division of Jourgensen Paint Company in Saverton, Missouri. The white
and yellow alkyd resin based paints were 1ot numbers T-0632 and T-0472
tested and approved March 9 and February 25. The paint was produced for
Baltimore Paint Company by Sherwin-Williams, Inc. in Garland, Texas. .
Table Number 4 includes the results obtained from the Colorado paints

when originally tested and from the samples obtained when the paints

were applied to the test section. Table Number 5 includes the test results
obtained from the testing of all the paint samples.

RETROREFLECTIVITY

A reflectometer developed by the Michigén Department of Transportation
was used to measure the reflectivity o% the paint stripes included in this
traffic paint test section. This device was built and operated by
Hercules, Inc. The reflectivity was measured on three occasions; 1) when
the stripes were completed; 2) when they were 105 days old, and 3) when
they were 6 months old. These results are summarized in Table Number 6.

The following comments are applicable to this reflectometer:

1. This meter is very sensitive to the presence of reflective

glass beads.




2. This meter shows a large difference in reflectivity readings on
yellow paints. The best reflectivity occurs when some of the
medium chrome yellow pigment in these paints is replaced by a
white pigment, namely titanium dioxide.

3. When reading the yellow paints at 105 days, the meter showed
lTittle difference with the 5 day readings. Paints numbered 4
and 6 were in fact quite close to failure.

RESULTS AND CONCLUSIONS

The testing done on the paints supplied to the CDOH reveals that
the paint sampled by the supplier and tested for CDOH approval is
representative of the paint shipped under each batch number. The physical
properties of the paint remained fairly constant even though the paints
were stored outside for three or four months. The drying times increased
somewhat, but this is due to normal reactions between the driers and
pigments used to produce the paints.

Those paints that failed first were chlorinated rubber based traffic
paints. These paints were from Oregon, Arizona and New Mexico. Appendix
A gives the days to failure of all the paints. The early failure of these
three paints is traceable to their low non-volatile vehiéle content. The
non-volatile vehicle contents of these paints are as follows:

PAINT COLOR NON-VOLATILE VEHICLE (%)
Oregon Chlorinated Rubber White 25.26
Yellow 28.52
New Mexico Chlorinated Rubber White 24.15
Yellow 38.66
Arizona Chlorinated Rubber White 30.79
Yellow 39.16

The yellow paints from these three states performed better than the
white paints due to increased non-volatile vehicle contents. The best
durabilities are achieved when non-volatile vehicle contents are over
40 percent.

The next paints to fail were the 50 second (dry time) alkyds from
Indiana and Nebraska. This is not unexpected as most fast dry, hot
applied alkyd paints have high pigment contents with correspondingly
lower non-volatile vehicle contents. It should also be noted that the
Indiana-Nebraska 50 second alkyd paints performance specifications are
similar to the Urban Fast Dry Traffic Paint used by the CDOH.



Yellow traffic paints that replace some of the yellow pigments with
a white pigment are more reflective than the 1982 CDOH yellow paint.
Durability does not suffer because of this change. The 1983 traffic
paint specifications were changed to reflect this finding. The CDOH
Maintenance paint should appear brighter and less orange.

Traffic paints are more durable on bituminous pavements than on
concrete pavements. This is probably due to the rigidity of concrete
pavement with a corresponding accelerated loss of paint film due to
chipping.

The results of the CDOH paints tested reveal that our alkyd resin
based paint out performed most of the other paints included. Appendix A
gives the length of useful Tife of all the paints tested. This paint
did show less durability on the concrete pavement, but its 1ife should
be more than adequate when used for lane Tines and the dashed center Tine.
At the February rating, the CDOH alkyd resin based white paint was rated
as the second best paint on bituminous pavement and the yellow was
ranked number three. On concrete pavements, this paint was ranked number
tenth for the white and ninth for the yellow. Appendix B lists the
Colorado ratings and ranking for the paints tested. From the results
of this test section, and because the chlorinated rubber based CDCH
paint costs approximately 42% more than our alkyd resin based paints,
it was our recommendation that we use only the alkyd resin based paint
for our 1983 paint bid.

One factor overlooked when this recommendation was made is the drying
time differential between chlorinated rubber and alkyd resin based
traffic paints. The chlorinated rubber paints will dry in three to five
minutes at 77°F while the alkyd resin paint will require from 20 to 30
minutes to dry. The decreased dry time of the chlorinated rubber paint
negates the need for coning or other forms of protecting the freshly
applied paint stripes. This should result in considerable cost savings
due to decreased paint crew size and equipment savings. Some method
needs to be developed to determine if this savings would offset the
initial cost differential between chlorinated rubber and alkyd resin
traffic paints.



The premature failure of the paints from Oregon, New Mexico and
Arizona points out the need to continue our current thorough testing of
traffic paints. Road service tests of traffic paint are a valuable tool
that can be used to determine the durability of paints currently used by
our Department. Changes in specifications can then be made to improve the
paints if our testing program determines that durability or reflectivity
has dropped.

MISCELLANEQUS DATA

Data from Hercules, Inc. that includes réerctivity readings, paint
formulations and application data is included after Appendix B in this
report. Some of this data is not typed or is a repeat of information
from our report.

Complete ratings reports and physical test results are on file in the
Chemical Unit of the Staff Materials Branch.
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Figure Number 1
Test Section Layout
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TABLE NUMBER 1

Traffic Paints Tested on I 70 in 1982

Paint Type of
Number Color Paint Remarks
1 White Chlorinated Rubber Colorado 1982 Paint Bid
Yellow
2 White Chlorinated Rubber New Jersey Type IV
Yellow
3 White Chlorinated Rubber New Mexico
Yellow
& White Chlorinated Rubber Arizona
Yellow
5 White Chlorinated Rubber " Illinois
Yellow
6 White Chlorinated Rubber Oregon
Yellow
7 White Chlorinated Rubber . Pennsylvania
Yellow
8 White Chlorinated Rubber Wyoming 1981 Paint Bid
Yellow
9 White Alkyd Resin Wyoming 1981 Paint Bid
Yellow
10 White 50 Second Alkyd Indiana 1982 Paint Bid
Yellow 50 Second Alkyd Nebraska 1982 Paint Bid
11 White Alkyd Resin Colorado 1982 Paint Bid
Yellow
12 White Chlorinated Rubber Experimental: New Jersey IV
with Pulpex (Polypropylene fibers)
13 White Chlorinated Rubber Experimental: High Solids using
Yellow S 20 chlorinated rubber
14 White Chlorinated Rubber Experimental: New Jersey IV
Yellow using Cel 604 resin
15 White Chlorinated Rubber Experimental: New Jersey IV
Yellow with reduced Primary Pigments.

(Florida formulation)



Paint Test Stripe Application Data

TABLE NUMBER 2

Paint Paint Temperature Pavement Temperature Air Relative D711
Date Time Number Color Heat Exchanger Nozzle PCCP BCP Temperature Humidity Dry Time
6-16-82 9:50 AM 1 White | 70°F 70°F 79°F 87°F 63°F 65 -
6-16-82 10:28 AM 2 White 110 105 82 90 67 63
6-16-82 10:55 AM 3 White 95 90 85 97 68 54
6-16-82 11:10 AM 4 White 90 85 87 98 70 50 2 min.
6-16-82 11:30 AM 5 White 90 85 91 101 72 45
6-16-82 11:52 AM 6 White 90 85 93 104 72 42 1,5-2 min.
6-16-82 1:15 PM 7 White 138 135 96 108 73 42
6-16-82 1:33 PM 8 White 135 135 97 109 74 42
6-16-82 1:55 PM 9 White 135 130 97 107 74 44
6-16-82 2:20 PM 10 White 150 150 98 109 76 44
6-16-82 2:35 PM 11 White 105 105 98 107 75 40
6-16-82 2:53 PM 12 White 140 140 99 109 76 42
6-17-82 9:18 AM 13 White 135 130 76 77 67 63
6-17-82 9:55 AM 14 White 140 135 77 83 66 62
6-17-82 10:09 AM 15 White 100 100 82 87 65 62
6-17-82 10:42 AM 1 Yellow 85 85 77 81 64 59
6-17-82 10:58 AM 2 Yellow 80 80 82 86 67 58
6-17-82 11:15 AM 3 Yellow 80 80 83 92 68 58
6-17-82 11:50 AM 4 Yellow 80 80 83 93 67 58
6-17-82 12:16 PM 5 Yellow 80 80 80 85 66 60
6-17-82 1: 26 PM 6 Yellow 135 135 73 80 66 65
6-17-82 1:42 PM i Yellow 150 145 85 95 69 64
6-17-82 2: 05 PM 8 Yellow 130 130 87 96 71 53
6-17-81 2:41 PM 9 Yellow 95 95 80 80 68 59
6-21-82 9:11 AM 9 Yellow 76 76 78 83 69 52
6-21-82 9:50 AM 10 Yellow 155 150 82 91 69 59
6-21-82 10:04 AM 11 Yellow 105 105 83 90 73 54
6-21-82 10:26 AM 12 Yellow 125 120 89 93 73 57
6-21-82 10:52 AM 13 Yellow 135 130 89 100 74 54
6-21-82 11:16 AM 14 Yellow 135 130 91 101 74 54
6-21-82 11:26 AM 15 Yellow 115 110 95 100 74 49

Paint Number 9 Yellow was reapplied due to a heavy rain on the fresh paint, lack of thickness on one stripe and lack
of beads on all stripes.



TABLE NUMBER 3

Scheduled Rating Dates

Rating Number Date Remarks

1 June 16, 17 & 21, 1982 Date of Application

2 June 17, 18 & 22, 1982 24 Hours After Application
3 June 28, 1982 10 Days After Application
4 July 9, 1982 23 Days After Application
3 August 9, 1982 54 Days After Application
6 September 8, 1982 84 Days After Application
7 October 8, 1982 © 114 Days After Application
8 November 8, 1982 145 Days After Application
9 December 8, 1982 175 Days After Application
10 January 7, 1983 205 Days After Application
11 February 7, 1983 236 Days After Application
12 March 9, 1983 266 Days After Application
13 April 8, 1983 296 Days After Application
14 May 9, 1983 327 Days After Applicationm
15 June 8, 1983 357 Days After Application



TABLE NUMBER 4
PHYSICAL TEST DATA ON COLORADO HIGHWAY DEPARIMENT'S PAINTS

Consis~ Drying

Lot Paint Wt/gal % tency Time Pigment Non-Volatile Vehicle
Date Tested Number Type 1b, Solids _Grind K. U. ASTM D711 % : %
Feb. 25, 1982 T-0472 Yellow Alkyd 11.22 74,72 2+ 80 30 minutes 48.70 50.72
Jun, 23, 1982 T-0472 Yellow Alkyd 11.29 75.25 3+ 80 41 minutes 49,64 50.85
Mar. 9, 1982 T-0632 White Alkyd 11.22 74.16 3 80 28 minutes - -
Jun. 18, 1982 T-0632 White Alkyd 11.30 74,15 3+ 84 30 minutes 52.96 47,17
Feb, 11, 1982 1BW2 Wh. Chl. Rub. 12.06 70.83 3 70 4 minutes - -
Jun. 22, 1982 1BW2 White C, R. 12.10 71.11 3 71 8 minutes 49.21 43,12
Feb. 19, 1982 3BY2 Yellow C. R. 12,56 72.35 3+ 71 2.5 minutes - -
Jun. 22, 1982 3BY2 Yel. Chl. Rub, 12.46 72.30 3+ 71 10 minutes 51.16 43,28

10



TABLE NUMBER 5§ .
PHYSICAL PROPERTIES OF THE PAINTS INCLUDED IN 1982 TEST SECTION

Paint Paint Source Laboratory Wt/gal % Consist- Drying Time % % Non-Volatile
Number Color & Type Number (1bs.) Solids  Grind ency (K.U.) ASTM D711 Pigment Vehicle
1 White CO Chl. Rubber C558=~92 12.10 7111 3 71 8 minutes 49,21 43.12
2 White NJ IV C.R. C559-82 12,73 72.85 ] 75 8 minutes 53.34 41,81
3 White NM C. R. C560-82 12.14 68,37 6 75 4 minutes 58.30 24,15
4 White AZ C. R. C561-82. 12.03 69.93 6 71 4 minutes 56.56 30.79
5 White IL C. R. C562-82 12.05 71.57 5+ 70 3 minutes 54,79 T2
6 White OR C. R. C563-82 11.24 65.89 4 78 6 minutes 54.36 25.26
7 White PA C. R. C564-82 13.23 78.32 5 89 15 minutes 52.70 54,28
8 White WY C. R. C565-82 12.11 72.81 5 82 4 minutes 47.51 48.20
9 White WY Alkyd C566-82 11.22 70.80 5 76 35 minutes 51.58 39.69
10 White IN 50" Alkyd C567-82 12.07 73.05 ° 5 102 3 minutes 55.36 39.63
11 White CO Alkyd C568-82 11.30 74.15 3+ 84 30 minutes 52.96 47 .17
12 White NJ IV w/Pulpex C569-82 12.54 74.72 1 94 11 minutes 52.09 47.23
13 White Hi-Solids S-20 C570-82 13.44 76.06 4+ 88 6 minutes, 58.50 42.31
14 White NJ IV w/Cel604 C571-82 12439 71.41 5 93 6 minutes 54,15 37.64
15 White Lo-Prime C. R. C572-82 11.53 66.94 4 63 11 minutes 45,58 39.25
1 Yellow CO C. R. C573-82 12.46 72.30 3+ 71 10 minutes 51.16 43.28
2 Yellow NJ IV C. R. C574-82 13.02 74,25 5 72 11 minutes 53,99 44,04
3 Yellow NM C. R. C575-82 12,33 70.70 6+ 75 6 minutes 52,23 38.66
4 Yellow AZ C. R. C£576-82 12.49 72.94 6 72 3 minutes 55.52 39.16
5 Yellow IL C. R. C577-82 12,25 73.60 S 69 4 minutes 54.81 41,58
6 Yellow OR C. R. C578-82 13:17 75.29 5+ 63 9 minutes 65,43 28,52
7 Yellow PA C. R. C597-82 12.19 70.25 5 61 10 minutes 52.83 36.93
8 Yellow WY C. R. C598-82 12.40 72,66 5 76 8 minutes 49,30 46,07
9 Yellow WY Alkyd C599-82 11.34 71.22 6 79 12 minutes 52,50 39.41
10 Yellow NE 50" Alkyd C600-82 12.07 71.92 5 108 1.5 minutes 54,88 37.76
11 Yellow CO Alkyd C601-82 11.29 1925 3+ 80 41 minutes 49.64 50.85
12 Yellow NJ IV w/Pulpex C602-82 13,20 75.33 1- 98 11 minutes 57.41 42.08
13 Yellow Hi-Solids S-20 C603-82 13.63 78.81 (A 100 6 minutes 59,00 48,32
14 Yellow NJ IV w/Cel 604 C604-82 12,63 71.77 6 82 8 minutes 55.07 3717
15 Yellow Lo-Prime C. R. C605-82 11.08 66.88 4 63 12 minutes 41,18 43,69

11



PAINT

NJ
PA
WY-PR
IL
AZ
NM
OR
IN
NB

CO-CR
CG-AK
WY-AK

NJ

HS
PuLPEX
604

Lo PRIME

* FAILURE

TABLE NUMBER 6

SUMMARY OF RETROREFLECTIVITY
DENVER EXPOSURE 170 - ASPHALT

Roap Surrace 10

12

WKITE YELLOW
. INITIAL 3+ MONTHS 6- MONTHS INITIAL 3+ MONTHS 6- MONTF

82 40 33 43 26 30
73 38 30 48 32 27
58 34 26 47 29 29
51 29 16* 32 23 16*
50 20 10* 40 28 17
53 30 13* 34 21 11*
61 16* 10* 46 27 14
65 24 14*

19 10*
70 36 26 38 28 25
54 3 30 27 25
55 36 31 28 17*
8 40 33 43 26 30
77 39 30 N/A 2l 24
56 37 30 N/A 27 25
74 35 29 N/A 29 27
53 3 31 N/A 21 22



TABLE NUMBER 6

SUMMARY OF (ETROREFLECTIVITY
DENVER EXPOSURE 170 - CCNCRETE

WHITE YELLOW
PAINT * INITIAL 3+ MONTHS 6~ MONTHS  INITIAL 3* MONTHS  6- MOWTF
iy 75 40 30 33 2l 27
PA 79 39 28 55 35 30
WY-CR 64 33 2 31 26 25
IL 55 29 14 28 25 19*
A7 59 20 12* 26 27 14
N 53 22 13* 3y T 13*
OR 65 18* 12* 32 31 1y
IN 63 25 12*
NB 514 21 13*
C0-CR 63 40 27 32 23 26
C0-ALK 60 38 2 42 30 21
WY -ALK 51 41 21 49 26 15*
NJ 75 40 30 33 2 27
HS 70 41 29 63 28 2
PuLPEX 62 37 30 65 30 25
604 61 39 30 52 27 2
Lo PrIME 6 35 31 31 21 22

Roap Surrace 11

* FAILURE

13



APPENDIX A
LENGTH OF USEFUL LIFE

PAINT DAYS TO FAILURE*
NUMBER SOURCE COLOR ASPHALT CONCRETE

1 Colorado C.R. W 205 205
 ; 205 205

2 New Jersey IV W 267 236
Y 267 267

3 New Mexico C.R. W 145 84
Y 145 84

4 Arizona W 84 84
¥ 84 145

5 I11inois W 180 118
Y 180 180

6 Oregon W 54 54
¥ 180 145

7 Pennsylvania W 267 205
Y 267 205

8 Wyoming C.R. W 205 205
Y 267 205

9 Wyoming Alkyd W 205 180
Y 180 180

10 Indiana W 180 118
Nebraska A1kYd Y 118 180

11 Colorado Alkyd W 267 180
Y 267 205

12 Experimental W 267 267
4 296 296

13 Experimental W 267 236
Y 267 236

14 Experimental W 267 236
Y 267 267

15 Experimental W 267 267
Y 205 267

*A paint is considered failed when the average rating is 3.0 or less on
a scale of 10.

14



PAINT

Arizona

ITlinois

Oregon

Penn.

Wyo. C.R.

Wyo. Alkyd

Ind.

Colo Alkyd

Pulpex

High-Solids

604

LoPrime

APPENDIX B

PAVEMENT WEIGHTED  PAINT

COLOR TYPE APPEARANCE  DURABILITY RATING RANK
White Asphalt 0.17 0.00 0.085 14
0.17 0.00 0.085 14

Concrete 0.17 0.17 0.17 12-14

0.17 0.17 0.17 12-14
White Asphalt 0.33 0.33 0.33 12
0.33 0.33 0.33 12
Concrete 0.33 0.17 0.20 11
0.33 0.17 0.20 11
White Asphalt 0.00 0.00 0.00 15
i 0.00 0.00 0.00 . 15
Concrete 0.00 0.00 0.00 15
0.00 0.00 0.00 15
White Asphalt 3.83 3.83 3.83 4
3.83 3.83 3.83 4
Concrete _1+33 1.50 1.415 8
1.33 1433 1.33 8
White Asphalt 3.00 3.00 3.00 9
3.00 3.00 3.00 9
Concrete 133 1.33 1.33 7
1.67 1.67 1.67 7
White Asphalt 3.00 2.83 2.92 8
3.67 2.83 3.25 8
“Concrete 1.00 0.83 0.915 9
1.00 0.83 0.915 9
White Asphalt 0.05 0.17 0.11 13
0.05 0.17 0.11 13

Concrete 0.17 0.17 0.17 11-14

0.17 0.17 0.17 11-14
White Asphalt 4,33 4.50 4.42 2
4,33 4.50 4.42 2
Concrete 0.33 0.33 0.33 10
0.33 0.33 0.33 10
White Asphalt 4,17 4.17 4.17 3
4.17 4.17 4.17 3
Concrete 3.00 3.33 3.165 2
3.00 3.33 3.165 2
White Asphalt 3.00 3.33 3.165 7
337 3.50 3.34 7
Concrete 2.33 2.83 2.58 5
2.33 3.00 2.665 5
White Asphalt 3.33 3.67 3.50 6
3.33 3.67 3.50 6
Concrete 2.33 2.83 ‘2.58 4
2.50 2.67 2.585 4
White Asphalt 4.67 4.83 4.75 1
4.67 4.83 4.75 1
Concrete 3.67 4.50 4.085 1
3.67 4.50 4.085 1



PAINT
Colo. C.R.

N.J. IV

New Mex

Arizona

ITTinois

Oregon

Penn.

Wyo. C.R.

Wyo. Alkyd

Nebraska

Colo. Alkyd

Pulpex

PAVEMENT WEIGHTED  PAINT
COLOR TYPE APPEARANCE  DURABILITY RATING RANK
Yellow Asphalt 1.83 2.33 2.08 ]
1.83 2.33 2.08 9
Concrete 2.:33 2.50 2.415 7
2.33 2.50 2.415 7
Yellow Asphalt 3.17 3.83 3.50 5
3.50 3.83 3.665
Concrete 3.67 4.17 3.92 4
3.67 4,17 3.92
Yellow Asphalt 0.17 0.17 0.17 12-15
0.17 0.17 0.17
Concrete 0.33 0.17 0.20 14-15
0.33 0.17 0.20
Yellow Asphalt 0.17 0.17 0.17 12-15
0.17 0.17 0.17
Concrete 0.33 0.17 0.20 14-15
0.33 0.17 0.20
Yellow Asphalt 0.33 0.50 0.415 11
0.33 0.50 0.415
Concrete 0.67 0.50 0.585 11
0.67 0.50 0.585
Yellow Asphalt 0.17 0.17 0.17 12-15
0.17 0.17 0.17
Concrete 0.50 0.50 0.50 12-13
0.50 0.50 0.50
Yellow Asphalt 2.67 3.00 2.835 7
3.33 3.83 3.58
Concrete 2.00 2.17 2.085 8
2.00 2.33 2.165
Yellow Asphalt 3.33 4.00 3.665 6
3.00 3.67 3.335
Concrete 2.50 2.83 2.665 6
2.33 2.83 2.58
Yellow Asphalt 1.00 1.00 1.00 10
1.00 1.00 1.00
Concrete 1.00 0.67 0.835 10
1.00 0.67 0.835
Yellow Asphalt 0.17 0.17 0.17 12-15
0.17 0.17 0.17
Concrete 0.67 0.33 0.50 12-13
0.67 0.33 0.50
Yellow Asphalt 4.50 5.00 4.75 3
4.50 4.83 4.665
Concrete 1.50 1.00 1.25 9
1.33 0.83 1.08- .
Yellow Asphalt 5.00 5.33 5.165 i )
5.00 5.33 5.165
Concrete 4.67 5.00 4,835 1
4.67 5.00 4.835



PAVEMENT WEIGHTED  PAINT

PAINT COLOR TYPE APPEARANCE  DURABILITY RATING RANK
High-Solids Yellow Asphalt 4.50 4.67 4,585 4
4.50 4.83 4.665
Concrete 4.17 4.17 4.17 2
4,33 4.33 4.33
604 Yellow Asphalt 4.83 4.83 4.83 2
4.83 4.83 4.83
Concrete 4.00 4.00 4.00 3
4,00 4.00 4.00
LoPrime Yellow Asphalt 3.00 3.00 3.00 8
3.00 3.00 3.00
Concrete 3:.17 3.83 3.50 5
3.17 3.83 3.50

17



MISCELLANEOUS DATA
FROM HERCULES, INC.




TABLE 1

1982 COLORADO ROAD TEST

TRAFFIC PAINT

STATE PAINTS
1. Colorado CR -
2. New Jersey Type IV -
3. New Mexico -
4. Arizona -
5. Illinois M123-81 -
6. Pennsylvania (1981 spec.) -
7. Wyoming CR -
8. Wyoming Alkyd -
9. Indiana/Nebraska "50 sec alkyd" -
10. Colorado Alkyd -
11. Oregon e

EXPERIMENTAL PATINTS

New Jersey IV + Pulpex P, AD-HR -

1

New Jersey IV/Cellolyn 604 alkyd

1

New Jersey IV High Solids S5-20

New Jersey IV/Florida Pigment -
(Low Prime)

Commercial

Production

Hercules Production

Commercial
Commercial
Commercial
Commercial
Commercial
Commercial
Commercial
Commercial

Commercial

Production

Production

Production

Production

Production

Production

Production

Production

Production

Hercules Production

Hercules Production

Hercules Production

Hercules Production



PAINT

Colorado CR (W)
New Jersey IV (W)
New Mexico (W)
Arizona (W)
Illinois (W)
Oregon (W)
Pennsylvania (W)
Wyoming CR (W)
Wyoming Alkyd (W)
Indiana (W)

Colorado Alkyd (W)

NJ IV-Pulpex (W)

NJ IV High Solids $-20 (W)
NJ IV-Cellolyn 604 (W)
NJ IV-Florida Pigment (W)

Colorado CR (Y)
New Jersey IV (Y)
New Mexico (Y)
Arizona (Y)
Illinois (Y)
Oregon (Y)
Pennsylvania (Y)
Wﬁéding CR (Y)
Wyoming Alkyd (Y)

1982 COLORADO ROAD TEST

TABLE 2

TRAFFIC PAINT APPLICATION DATA

DATE TIME
6/16 9:50
6716 10:28
6/16 10:55
6/16 11:10
6/16 11:30
6/16 11:52
6/16 1:15
6/16 1:33
6/16 1:55
6/16 2:20
6/16 2:35
6/16 2:53
6/17 9:17
6/17 9:55
6/17 10:09
6/17 10:42
6/17 10:58
6/17 11:15
6/17 11:50
6/17 12:16
6/17 1:26
6/17 1:42
6/17 2:05
6/17 2:41

TEMPERATURES (°F)

PRESSURES (PSIG) HEAT SUBSTRATE
PAINT  ATOMIZATION  BEADS EXCHGR. GUN AIR PCC BCC
34 45 28 Ambient Ambient 63 79 87
b4 50 28 110 110 67 82 90
26 50 28 95 95 68 85 97
34 40 28 90 90 70 87 98
34 45 28 90 90 72 91 101
30 45 28 90 90 72 93 104
42 45 28 138 135 73 96 108
42 45 28 135 135 74 97 109
34 45 28 135 . 130 74 97 107
34 34 28 150 150 76 98 107
40 45 28 105 105 75 98 107
42 50 28 140 140 76 99 109
36 45 28 135 130 66 76 77
46 50 28 140 135 66 77 83
36 50 28 100 100 65 82 87
24 50 28 85 85 64 77 81
34 50 28 80 80 67 82 86
34 50 28 80 80 68 83 92
30 50 28 80 80 67 83 93
30 50 28 80 80 66 80 85
36 50 28 135 135 66 73 80
40 50 28 150 145 69 85 94
38 50 28 130 130 71 87 96
36 50 28 95 95 68 80 80




PAINT

Wyoming Alkyd (Y)
Nebraska (Y)

Colorado Alkyd (Y)

NJ IV-Pulpex (Y)

NJ IV High Solids S-20 (Y)
NJ IV-Cellolyn 604 (Y)

NJ IV-Florida Pigment (Y)

TABLE 2 Page 2
1982 COLORADO RQAD TEST
TRAFFIC_PAINT APPLICATION DATA
TEMPERATURES (°F)

PRESSURES (PSIG) HEAT SUBSTRATE
DATE TIME PAINT  ATOMIZATION  BEADS EXCHGR, GUN AIR PCC BCC
6/21 9:11 34 50 28 76 76 67 78 83
6/21 9:50 34 50 28 155 150 70 82 91
6/21 10:04 34 50 28 105 105 70 83 90
6/21 10:26 52 50 28 125 120 73 89 94
6/21 10:48 48 50 28 135 130 73 89 100
6/21 11:14 46 50 28 135 130 74 91 101
6/21 11:40 24 50 28 115 110 74 95 100



/982. COLORADO TEST SITE

L]

&1

WHITE 3
/ CoLoRADO CR 17 WYOMING ALKYD
3 NT IV 19 INDIANA
5 NEW MEXICO 2] COLORADO A
T ARIZONA 23 PLULPEX &
Q ZLLINOIS 25 HIGH So0L/DS S-20
Il OREGON 27 CELLOLYN 6GO¥

3l

13 PA. 1981 (M) 29 FLORIDA PIGM.

15 WyominGg cR  (Low PRIME

21

YELLOW __

n

31 CoLORADO CR

EAST TI-10

33 NT IV

35 NEW MEXICO
37 ARIZONA
39LLLINOIS
41 OREGON

I-70

b7

43 PA.1981 (M)

45 WYOMING CR

47 WYoMING ALKYD

49 NEBRASKA

51 COLORADO ALKYD

53 PUHLPEY .

31

55 HIGH S0L/1DS S5-20

5T CELLOLYN 604

“59°FLORIDA PIGM.

=X LowW PRIME)

X=RAINED "IMMEDIATELY AFTER

==APPLICATION , REAPPLIED €/21 .

CEMENT

us




SUMMARY OF RETROREFLECTIVITY
DENVER EXPOSURE 170 - ASPHALT

WHITE YELLOW
PAINT INITIAL 3+ MONTHS  6- MONTHS INITIAL 3+ MONTHS 6- MONTH:
NJ 82 40 33 43 26 30

PA 73 38 30 48 32 27
WY-PR 58 3 26 47 29 29

IL 51 29 16 32 23 16*
AZ 50 o 10* 40 28 12
M 58 30 13* 34 21 11*
OR 61 16* 10* 46 27 14
IN 65 n 14*

NB Als - 19 10*
CO-CR 70 36 26 38 28 25
C0-AK 54 34 30 N/A 27 25
WY-AK 55 36 31 N/A 28 17*
NJ 82 40 33 43 26 30

HS 77 39 30 N/A 2 2
PULPEX 56 37 30 N/A 27 25
604 74 39 29 N/A 29 27

Lo PRIME 53 3 31 N/A 21 22

Roap Surrace 10

* FAILURE



SUMMARY OF RETROREFLECTIVITY
DENVER EXPOSURE 170 - CONCRETE

WHITE YELLOW

PAINT INITIAL 3+ MONTHS 6- MONTHS INITIAL 3+ MONTHS  ©6- MOWTHS
NJ 75 40 30 33 24 27
PA 79 39 28 55 35 30
WY-CR b4 33 24 31 26 25
IL 55 29 14* 28 25 19*
AZ 59 20 12* 26 27 14*
NM 53 &) 15 34 19 13*
OR . 65 18* 12* 32 31 14*
IN 63 25 12*

NB - 54 21 13*
C0-CR 63 40 27 32 23 26
CO-ALK 60 38 24 42 30 21
WY-ALK 51 41 21 49 26 15*
NJ 75 40 30 33 24 27
HS 70 41 29 63 28 24
PuLPEX 62 37 30 65 30 Z5
604 61 39 30 52 27 24
Lo PrRIME 6 35 31 31 21 22

Roap Surrace 11

* FAILURE



LINE
No.

PAINT
C0-CR

NJ
NM
AZ
IL
OR
PA
WY-CR
WY-AK
IN
C0-AK
Pulpex
HS
604

Lo Prime

Road

CONCRETE WHITE

RETRO-REFLECTANCE

STD.
PANEL RWT CWT AVE. %
297 68 68 69 81 75 78  73.2 26.4
70 66 80 85 77 82  76.7 27.7
277 79 74 93 92 87 89  85.7 30.9
71 74 87 83 80 86  80.2 29.1
272 35 80 31 39 37 39 35.2 13
267 32 28 31 34 36 36 32.8 12
266 35 32 33 39 41 45  37.5 14.1
38 32 35 41 42 45  38.8 14.6
266 31 27 31 32 33 34 31.3 12
266 72 69 72 78 69 78  73.0 27.4
72 65 81 80 71 85  75.7 28.4
265 59 53 62 68 64 70  62.7 23.6
60 57 64 70 62 66  63.1 23.8
264 43 42 49 62 57 65  52.5 19.9
51 47 62 66 55 66 57.8 21.9
263 31 29 35 32 34 35  32.6 12
262 55 45 65 80 57 61  60.5 23.1
59 55 66 75 69 78  67.0 25.6
262 70 72 8 90 78 84  80.0 30.5
72 72 8 85 78 85  79.7 30.4
260 64 63 74 78 69 79 71.2 27.4
74 70 90 88 83 86  81.8 31.5
259 66 65 82 70 75 85  73.8 28.5
75 74 80 87 84 85  80.8 31..2
260 73 72 81 85 86 83  80.0 30.8
75 70 74 87 82 87  79.2 30.4
33 29 32 33 32 24 3 11



LINE STD.
NO. PAINT
31 C0-CR
32
33 NJ
34
35 NM
36
37 AZ
38
39 IL
40
41 OR
42
43 PA
44
45 WY-CR
46
47 WY-AK
48
49 NB
50
51 C0-AK
52
53 Pulpex
54
55 HS
56
57 604
58
59 Lo Prime

60

PANEL
256

255

260

261

260

260

257

258

256

254

254

253

252

250

251

CONCRETE YELLOW

RETRO-REFLECTANCE

RWT CWT AVE. %
62 57 58 73 62 73  64.2 25.1
6T 58 58 73 72 77  68.2 26.6
61 63 66 77 66 72  67.5 26.5
65 65 70 82 71 77  71.7 28.1
31 25 34 36 35 35 32.7 13
28 28 39 35 34 39  33.8 13.0
31 29 32 45 42 43  37.0 14.2
46 47 60 52 48 54  51.2 19.7
48 43 52 59 52 46  50.0 19.2
41 30 3¢ 36 35 36  35.3 14
63 65 79 80 72 79  73.0 28.4
67 79 93 78 73 85  79.2 30.8
58 59 64 70 64 66  63.2 24.5
57 60 69 71 67 70  65.7 25.5
40 39 42 42 37 35 39.2 15.3
42 37 37 39 40 42  39.5 15.4
43 31 30 33 30 35 33.7 13.3
36 28 36 33 31 32 32.7 12.9
50 48 61 58 51 57  54.2 21.3
52 50 59 52 41 57  51.8 20.4
61 56 60 73 66 68  64.0 25.3
56 59 74 66 64 69  64.7 25.6
51 54 67 66 63 66  61.2 24.3
55 54 64 63 62 65 60.5 24.0
58 52 58 68 63 63  60.3 24.1
55 54 60 64 68 62  60.5 24.2
48 51 58 61 58 62  56.3 22.4
51 49 58 58 56 63  55.8 22.2



LINE

Dtocauc\m-p.mm_.’g

W N M MM NN M N RN RN = e oed ed oed oed ed —d e
O W WO N OO U R WMN - O Wwo NV B W N —

PAINT

C0-CR
NJ
NM
AZ
IL
OR
PA

WY-CR

WY-AK
IN

CO-AK

Pulpex
HS

604

LO Prime

Road

ASPHALT WHITE

RETRO-REFLECTANCE

Std.
PANEL RWT CWT %
- 261 62 49 62 65 64 75 62.8 24.1
61 79 80 66 76 89 75.1 28.8
250 80 79 88 87 79 81 82.3 32.9
80 69 85 80 81 88 80.5 32:2
249 35 29 35 29 30 38 32.7 13.1
35 30 38 33 30 39 34.2 13.7
247 25 22 27 27 26 28 25.8 10
249 44 35 48 44 38 42 41.8 16.8
32 27 37 38 38 46 36.3 14.6
247 22 21 25 24 26 26 24.0 10
245 75 69 72 83 71 71 73:5 30.0
71 69 84 70 74 86 75.7 30.9
244 61 58 70 62 61 70 63.7 26.1
57 55 76 57 59 64 61.3 25.1
244 68 60 78 74 64 79 70.5 28.9
74 74 91 79 75 94 81.2 33.3
244 35 27 38 30 29 46 34.2 14.0
30 25 35 30 30 51 33.5 13.7
244 64 73 8¢ 75 69 83 75.0 30.7
63 64 88 63 63 73 69.0 28.3
243 66 66 86 71 70 80 73.2 30.1
69 66 79 80 68 71 72.1 29.7
242 64 64 81 64 63 90 71.0 29.3
72 66 89 73 66 65 71.8 29.7
243 73 67 84 86 71 70 75.2 30.9
75 66 52 75 63 73 67.3 27.7
242 66 68 89 78 72 79 75.3 31.1
66 64 77 83 73 76 73.2 30.2
24 20 23 25 25 26 24 10



LINE
NO.

31 CO-CR

32
33
34
35
36
37
38
39
40
41
42
43
44

45 WY-CR

46

47 WY-AK

48
49
50

51 C0-AK

52

53 Purplex

54
55

- 56

57 604

58

59 Lo Prime

60

* No beads

PAINT

NJ

NM

AZ

IL

OR

PA

NB

HS

STD.

ASPHALT YELLOW
RETRO-REFLECTANCE

PANEL RWT CWT AVE. %
238 59 53 66 75 56 57  61.0 25
48 59 67 64 58 62  59.7 25.1
236 61 67 82 70 68 76  90.7 29.9
60 64 83 71 70 77  70.8 30.0
238 27 21 28 25 23 28  25.3 11
238 28 21 27 31 29 38  29.0 12.2
28 27 29 28 25 34  28.5 12.0
239 44 32 49 45 31 26  37.8 15.8
51 41 49 30 28 34  38.8 16.2
237 38 29 41 34 27 41  35.0 14.8
28 24 35 29 28 32  29.3 12.4
238 56 56 76 67 66 70  65.2 27.4
50 49 59 52 48 52  51.7 21.7 *
236 55 66 81 72 61 69  67.3 28.5
57 71 79 71 67 71 69.3 29.4
238 52 39 37 43 35 40  41.0 17.2
40 32 41 36 38 48  39.2 16.5
235 22 19 27 25 25 29 24.5
235 50 68 75 60 56 61 61.7 26.2
53 50 61 60 53 59  56.0 23.8
234 52 51 61 58 56 61 56.5 24.1
56 53 63 61 58 68  59.8 25.6
234 51 48 52 65 55 54  54.2 23.1
52 48 67 58 53 57  55.8 23.9
236 58 52 63 69 61 58  60.2 25.5
63 62 77 73 66 69  68.3 29.0
233 45 46 58 59 54 56  53.0 22.7
52 54 52 46 50 50  50.7 2147



HERCULES INCCRPORATED

NI IV — WHITE e /1/B2 o

AUTHOR _

DENSITY " LBS. /Bs./GAL. GAL. TNV
805 —MEK™ /0l57— H35  4.72 7785 /5117
l.029 W - 4.6 859 (75%) +843 (3.432) 3/.20
1% Cé«ujz,.,em - 30.0 9.¢8 3.099 30.00
1.63 —fadte S20 = 40.0 [3-60  (33%) 2.941(2.735) 37.20
/.80 ~Benlone 38 — 0.8 I5.02 0.053 0.80
5¢0 -AZo-33 = 20.0 46.73 0.428 © 20.00
2.85 - /J,?t;,é 300 — 7.0 2378 2.944 70.00
ot = - 60.0 22.6] 2.654% 60.00
4.2 —T&z_, - B0.0 3438 2.327 £0.00
liz =24%lead - 0.8 935 (¢4%) o0.086 0.512
093 —¢% - o4 776 (%) 0.052 0.28%
0.8729 — Splvesay fo0 — 2.0  7.28 0.275 329.99¢
0.906 —Eyfn 3t 1 z 7.56 0.159
l. 046?“%400‘0_{9#& 8.74 0.137
M? 58 35./15
/2.373 WT.J6hL. —CARLCULATED % Voi. Sorins
/2-670 " — MEASURED ml.g.(. 3.632
/2..80 ” — ADTUSTED C-40 —3.099
5-20 - 2.735
70.59% Sorids — CALCULATED m-— 0.053
73.40% - MEASURED AZO0-33 — 0.428
BAO% — ADTYUSTED Mfu - 2944
Snewr — 2-65%
Vd-g-vm-t.. % — 50-8?5% 7:0. — 2.327
PV C — 4. 738 % /7.872 — 35.115
50.895%
PvC
¥ 17.91 1BS. MEK AZ0-33 —0.428
LoST. /V-ybt - 2.944%
C — 2.654 _
Tf’z- — 2.227 B

8.353 — 7872
#6.738 76



HERCULES INCORPORLTED

TiF ‘a%

F
DATE ¢ . = NO. .

AUTHOR .

PELSITS. _LES.  _sesliat. .,:"f : THM_
L. Bo8 — MEIR k lpgemrt £.72  sonsH-iE /7.32
/.29 = ALRYD 5.1 £8.59 (7R)E.37(st.0295) BHETS
/16 - Clpricn 0 32.3 .:3 &8 2.4 =3.30¢
1.62 = Poll S-20  #4.3 2.60 (334)E2Clz0m08) 0. 127
/-8¢ -—.&%z‘:m. =g 0.89 ;5 o2 0.¢6 ¢.£30
z.85 - //,-f’x 200 332.3 23.78 /. ct0 32,3088
2.7/ -Cmuﬂ Lo 1551 22.6/ é.8¢ 158, je0
5.629 Ml a@m 29.7 5#4.97 2.12 22, 7o
/.12 - 24% Lead, 0.89 9.35 (6#%) 0.95 0.570
0.93 - 6% 0 .44 7.76 (%) 0.57 ©.312.
0.8729 - 227 10 0 2.22 7.28 0.30 298.94%¢
0.90¢ -.5-,%%# / /.33 7.56 0.18
/.6469 7@,,.«.,&1.& __ .33 g4 0./5
-.52—.::—3:-& Lo
( £25.30 4/.98
12.52 t85./G6AL —CALCULATED
/2.96 i - MEASURED
12.75 “ - ADTUSTED
73.03 % Sc1:12S — CALCHIATED %Vor . Sors2s
74 .50 To o - MEASURED ﬂﬂ% — £, 0275 Gar.
74.52 Y & — ADITUSTED C-%0 - 3B.44%
S-20 — 3.03/8
BENTWNE- (.66
VoLuME Sor1ds — #49.88 NYTAL = ].40
Swow — 6.86
PVC - 49.57 CHROME —
20.9393 T4/.4
” 49.88
.72‘51. — /.40 GAL.
C ¥ Loocrned 1/18S. ~ £.86
OF MEK coao Lol it | |
70.38 ~ 20.93%3 = 449.57



ILL/N’&/S M/23-8/

( WHITE )

~cRCULES INCORPORATED

DATE .. NO. _

AUTHOR _

_LBS. /RS.[GAL. GAL, TNV (285.)
MEK X 51.38 s £.72 8335 7.65
W 43.2  8.59 5.029 (3.771)  32.40
w40 22.0 q.68 2.272 | 22. 00
7 S5-20 32.0 /3.60 2.352 (2.188) 29. 764
L eciliin .6 8.345 0.19] [.¢o
m-w 38 /5.02 0.106 .60
N. 300 /0.0 23.78 4,625 110.60
100.0 22.61 o 422 /00.00
7702 4.0 34.38 1.163 40. 00
Tolusel 25 452 6.6 7.337
VM &P N 21.6 ¢.3% 3.40¢
24 % L 0.6 q.35 0.0L4%
6 % (ol 0.2¢4  7.76 0.030
o # R 7.56 0.052
Bride __ 0.8 8.7 0.09]
£~ SGHF3
470.62- 38.79
12.039 WT.[GAL. — CALCULATED o VoL. SotDs
12.080 . — MEASURED
/2.13 # — ADTLISTED 3.77/
y - 2.272
ey % Sorins  — CALCULATED 2./88
" — MEASURED 0.191
” — ADTLSTED 0.106
, 4.625
VOLUME S0L1DS — H7~#7% #8.3] 4,422
PVC — 54.48% 1.163 38.79
18.738 —3%473<
PVC N
4625 48.31
4,422
1163

| HKH.62185. MER LoST

10.210 = 18.738 = 54 487%



5446

“rliilers B, P IYz200 ) lam o
DENSITY LRSS, res. [GAal. GAL. T
0.8:5 — //EA. 53.93-5= .72 L=z 8,03
1.027 — @ilod 43,2 g.59 (75%) 5 03 (3.772) 32.%
[.16 C&zu.z e S0 2z.0 9 L8 22.0
.63 —Palie S-20 32.0 60 (33%) ? 35(2 1€8) 29.75
foo =5 w,,,[,_cc.cfm [.6 3 385" 0.17 l.é
.80 —a;ﬁm 28 l.& /5.02 O.11 l.6
2.85 —/J ol 200 1Z2.0 22.78 a7 1/2.0
2.7 ,»gléuu., 1¢4. 0 22.61 4.60 /e 0
5.629 -/'f_,o( #2.0 %97 0.89 #2.0
0.728 —TM 2.5 452 6./6 7. 34
0.76 —VM4F /2 20.6 & 34 3.4/
1.2 —24% Lol 0.6 9.35 (¢5%) 0.64 0.39
093 — 6% Glast 0.24 7.7¢ (é57%) 0.03 0.6
0.906 ~ Enlin | 0. 75  0.05 345.91
10467~ Stgnene. Cride 0. 8.7  _0.09
EEE— ETPSSy
48l .17 37 .74
/2.07 L85./GAL. —CALCULATED % Vor. SoLips
/2.6 o - MEASURED 3.772
2.11 H — ADT2ISTED 2.27
| 2./88
71.58 %o S021/DS — CALCULATED 0.19
A A
» ” - 7/
‘/{ sz/am Splbile — H-F8—47./3 4 60
PVC — S%. 46 0.8 B 3974
/8.73 —4orati—
FVC 2L 2
4.7/ &47./3
4 60
C 0.89 )
]0.20 = /8.73



WYOMING FAST DRY (WHITE)

7

bz S-20
Berdons 38
AZ0-33

N. 300

7702

2‘2‘ OLM-éL’

/2.297 185./64L. — CALCULATED

12.240 ”

70.234 % Sozips — CALCULATED
— MEASLRED

70.200 “

Vorume Sorips —47.2%
-48.6%

PVC

PYC

HERCULES "W CCRFORATED

DATE J NO. ..

AUTHOR

_LBS. 1&./GAL.  GAaL. 7Y (185.)
26.8 7.25 3.6
20.8 8.59 (75%) 2.421 (1.816) /5.60
/5.0 9.68 1.549 /5. 00
20. 0 /3.é0 (‘?37’)! 470 (1.367) 18.60
0.8 15.02 0.053 0.80
/0.0 #6.73 0.213 )0.00
45 0 23.78 [.892 Y5, 00
35.0 22.6/ 1.547 35.00
30.0 34.38 0.872 30.00
0.4 9.35 (65%) 0.0%2 0.26
0.2 7.76 (t5%) 0.025 0.13
0.6 2.5¢ 0.079 170.35%
/8.0 ¢.72 2.678
Q.0 £.07 l.482
/0.4 6.3% l.64%40
0.6  8.74 0.048

242.6 19.727

— MEASURED

0.213
/.892
I.547

0.872

1.816

/.54

1.367
0.053
0.213
/1.892
1.5%7

% VoL. SoL12s

0.872

q.309

4.524 9,309 =48.60

~— 19.727 =47./89




' \f f L - - SRR | L
IV g T LN Ul

HERCULES INCGRPIELTED

7 / ~;-- % i Vol ',_i-':" f" DATE _ .. NO
DerisiTy LES.  LES. /550 AL . 7AW
*O 3 7:'5.’:"’:;/:. 'C328 o 7.?..{ ey 2 ‘JL.SZ.
/.029 = ALK YD 20.8 £.59 2.4#2(1.82) /5.4
1.16 — CLORRFIN #0 J5.0 q.¢8 /.55 /5.0
/.63 = FARLOK S-20 25.0  13.60 [.4701.37) 18.¢
/.80 — BeENTer/ £ 38 0.8 [5.02 0.05 O.8
560 —AZO-332 /0.0  ¥.73 0.21 /0.6
2.85 —NY75L 300 #5.0 23.78 /. 89 45,0
2.7 ~SHOWFLAKE 40.0 22.6/ 17 0,0
g412. =770z /0.0 34.38 0.29 10.0
5.629 ~/1ED. CHROME 20.0 %#4£.97 0.43 20.0
1.12 = 24% LEAD 0.4 Q.35 J.04 0.24
0.93 — 6% CeBALT 0.2 7.75 4.03 o.13
0.906 — EXKiN # 1 0.6 7.56 0.08 /75 .37
0.865 — MEK /8.0 6.72 2.68 -
¢ . 0. 727 — HEPTANE Q.0 .07 1.48
0.76 —VMEPLAFTHA [0-4 6 .34 l.64%
|.0469 —STYRENE OXIDE 0.6 8.74 0. 07
253.6 zo.ez.
12.51 L8S. [GAL. — CARLCULATED Vo.. SoLips
12.27 " — MEASLURED AT
/230 " — ADTLUSTED LB?‘
/.5
70.84 % S0LIDS ~ CALCULATED /.37
69.20 . - MEASURED 0.05
¢9.16 « — ADTLISTED 0.2]
[ .89
VoL. SoL/ps — 45 499 .77
Ve - 48.93 % 0.29
0. .43
C % ADD ¢185. ToruENE  PVC 9.38 ~20.62
0.2/ 45,49
.89
/.7'5
9.4 $,59+9.38 = 48.93



NI IV HIGH SoLiDs S-20 (WHITE)

Density _LBS.  185./GAL. __GAL.
80570 = MEK & [23.82 43560 .72 2653 /8.425¢
1.029 - 50.00 8.59 (7€%) 5.821 (+3¢6)
Ll - = ‘w40 33.60 9.68 3.471
l.15 -—ff.a- 5/0 2.40 Q.60 0.250
}.63 ~Pukhen?S-20  4g.00  13.60 (33%) 3.529(5.282)
1.80 — Bexlone 38 0.96  J5.02 0.044
5.60 —AHZO-33 24.00 #.73 0.525
2.85 —_A{:ﬁ; 300 34.00 23.78 1.514
29 = 153.40 22.6/ 6.793
2.82 - M,,,c; 325 36.00 23.53 1.530
412 —7; V2 Q6 .00 34.38 2.792
0.93 —¢% Clabl 0.48 7.7¢ (11%) 0.062
1.2 =247 L end 0.96 9.35 (G) 0.103
0.8729 — S,&my/oo z z,ro 7.28 [I=rd 0.330
¢ 0.906 — 7.5¢ .0.190
/. 0469 — sg.m,dku[; [ i‘ﬁ 8.74 s
LTS5
éH 10 45,565
3.715 185./6AL. — CALCULATED
/3 .350 " - MEASHRED
340 " - ADTUSTED % VoL. Sorids
7447 % Sorips — CALCLULATED Méfé —4.36¢
TL20% ¢ — MEASURED - —3.47]
7¢.20% " — ADTUSTED Eﬂ!—ﬁsz-—o 250
S-20 —3.282
Vorume Sorins— 53.96 % Bentone— 0. 064
PVC - 5/.36% AZ0-33 — 0.52%5
/Vyt.!. — .51
PVC Sowr — 6.793
C-— NYTAL — /. 574 Mica — 1.530
SNOW —¢&.793  TiO=2 — 2792
X ASSLMED /418 LBS. MICA — ].530
MER LosST. 7i02 —~2.772_

HERTCULES INCCRFORATED

e 11/82 wo

AUTHOR: - S o sloggau

7N V(LE

37.500
323.600
2.400
‘Lo
0.9¢0
24.000
326.000
/53,600
3¢6.000
?6.000
0.34

0.614
4¢5.655

24.587 —4#5.565
£3.90%,

[2.629 =~ 24.587
57.36%



HERCULES INCORPCRATED

NT IV - Purpex ( WHITE) ///é’zw

AUTHOR .

DENSITY LBS. LBS./GAL. GAL. TNV 5s
0.805 — MEK [08.04-+26-2 6.72 -:‘-?—8'5"7"/.9 08
[.029 - 4.6 8.59 4.8%2 (3.432) 3l.2
Ll = ot 2. 30.0 Q.68 3.099 30.0
1.63 -P S20  #40.0  I3.60 2.941(2.735) 37.2
.80 - B.enlowz 38 0.8 /5.02 0.053 0.8
5.60 -AZ0-33 120.0 46.73 0.427 ] 20.0
2.85 - N 300 70. 0 23.78 2.943 70. 0
2.7 - 0.0 22.61 2.653 £0.0
4.12 -T7;i02 80.0 3438 2.326 80.0
0.2025 — P P-ADHR -~ 2.% - /.67 |.420 2.4
J 2 24 ..e.:z 0.8 9.35 0.085 0.52
0.93 — 6% b Cobablt 0.4 7.76 0. 05/ 0. 26
0.8729 — S,.&awmo 2.0 7.28 0.27% 332,38
0.906 - : 2 7.56 o.mg
10469 - S‘ﬁ?-m@m& 8.74 0.13
( 3G _ats
453, % 37.489
11.98 185./6AL. — CALCULATED % Vol. So1rDs
12.4 = — MEASURED 3.632
/2.23 " — ADTLUSTED 3.299
2.735
70.6¢ 70 Sor10s — CALCULATED 0.053
72.50%  — MEASIURED 0.427
2.50% " — ADJUSTED 2.653
2.943
5145 % —\VoluME Solips 2.326
#3.29 % — PVC _L.420_
/9.288 -—— 37.48%
PVC 5145,
¥ ASSUME /.94 L8S. 0.427
C MEK LosT. 2.943
2.653
B2

8.349 —19.288 = 43.29



AERCULES INCORPCRATED

NT IV-CELLOLYN 604 (Wbt ) e /1/82 o

AUTHOR

DesiTY LBS. 1BS./GAL. GAL. TN V(s
805 — MEK %  /23.49438¢ 6.72 26-535 /8.376
| .003 - Go# 598  B8.37 (ec05%) 7.14%#(£322) 36.179
[.16 — o~ 40 3¢5 g.68 3.5¢4 34.50¢
/.63 - P S-20  #6.0 B.6o  (93%) 3.382(3.145) #2.7&
/.80 = Beslire 38 0.92 502 0.061 0.92
5.60 - AZ0o-33 23.0 4. 73 0.492. 23.00
2.85 - /Vyﬂ 300 80.5  23.78 3.385 80.5¢
2.7! —Sm—wféﬂb 69.0 22.6/ 3.051 £9. 0c
$t12 —770 92.0 34.38 2.67% q2.0¢
0.93 - 6% Clalt 0.4 T.7% 0.059 0.25
.1z —2¢% Lol 0.92 9.3 0.098 0.55
0.8729 — 55,?&”/04 2.3 7.28 0.315 2379.77
0.906 - e | /.38 7.56 0.182
l.avee-%mbd%é 1.38 8.7 _0./57_
(- 5Ol T
535.45 $2.94)
12.198 185./6AL. — CALCULATED o Vsl Sslils
/2.410 " — MEASURED 4,322
]2 .47 " — ADJTUSTED 3.564%
3.145
¢9.03 % Sorids — CALCULATED 0.06]
70.90 % " — MEASLZRED 0.492
70.90 7 " ~ ADTIUSTED 3.385
- 3.05!
Vobare Selids  — #8.19 % 2. 675
PYC — H#6.40 % 20.695 —42.94/
#8.12 %
PVC
0.2
3.385
C, 3.051]
R ASSUMED 1. 57 LBS. 2.675

MEK LOST §.603 ~20.495 =44.40%,




(ZOW PR/ME) HERCULES INCCAPCRATED
NT IV - FLA. Plgm. (WHITE) N vo
155. LBS.[GAL. _GAL. TV (18S.
MEK 720.0 £.72. /7.857
m?at 2.4 8.59 2842 (3.¢32) 312
o 40 36.0 9.68 3.095 30.0
Fa S-20 40.0 /3.60 2.94] (2.735) 37.2
38 0.8 /5.02 0.053 0.8
ﬂZy*BS 20.0 44.73 0.021 20.0
Nejal 300 #0.0 23.78 l.682 40.0
87.0 22.61 3.847 87.0
Micd 325 20.0 23.53 0.849 20.0
7: 04 4.0 3438 l.163 0.0
zz;z Load, 0.8 q.35 0.085 0.52
b ol 0.4 7.7¢ 0.051/ 0.2¢
Grerrnalie 00 2.0 7.28 0.274 306.98
Ephin 2 [ L2 7.56 0./158
WM 1.2 8.74¢ 0.137
S O 37.055
/2.009 £L85./GAL. — CRLCULATED % VoL. SoL IDS
/l.930 — MEASLU/RED 3.632
3.095
2.735
68.98 % SoL/DS — CALCULATED 0.053
£9.00% — MEASLIRED 0.021
|.682
3.847
VoLumE Sor1ps - 46.31% 0.849
PVC - 4406 % ].163
17.7162. —37.055%5
PVC 46 .31
0.02/
l].682 _
3.847 3 )
O.849
|.163

7.562 ~)7./62 =44+ 06



HERCULES iNGOﬁPOF\.&TED‘
/-:I’M /i'{' A iy < s . - ':”ELLG f:/ DATE _zi’,’:‘:.?-— NO. —
DEHSITY LES. 185. /541 CAl. 7Y
05 — JEK 3% [02.88 22—  6.72 ST /53]
/.629 - /"!.mY.D 50.00 £.59 (754)5.820(%3¢5) 37.428
fle = C&r-m‘ﬁ:,, 27 33.60  3.:8 3.471 338.59¢
118 — £1i-FRewn &10 2.4%0 9.60 O.250 2.400
/.63 —Pute §-20  28.00  [3.60 (33%)3.529 (3.282) 4 L35
/.80 ~ Bonlone 38 0 .96 }5.02. T 0.06% 0.%40
2.85 = Mol 300 36.00 23.78 1.5 1% 2¢.050
2.7 %.-.-.,wé&!_e., J48 .00 22.61 6.54% 148.6c0
2.82 ﬂ’m., 325 34.00 23.53 1.520 36.0¢0
5629 = Med .Clriome. 104,00 $5.97 2.204 10%4. 0c8
0.93 = (%o Cobalt 0 .48 7.76 (117) 0.062 0.3/
.12 = 24%, A_u,.é 0.96 9.35 (¢+7)0.103 6.61%
0.8729— /o0 2.40 7.28 0.330 Yifaf, 044
0.906 — Exfoim # ] 144 7.5¢ 0.190
( 1.0#69- _7@1.:,0;&{:. [.45 _8.74 0.145
R EECL R 553
$e8.56 -V-/ /0
13.705 ¢8s./6AL. — CALCULATED
/3.700 " - MEASURED
3.83 ” — ADTUSTXED % Vos. Sorids
77. 40 % Sor:1DS — (ALCULATED W - 4,308
78.10 % o — MEASURED C-4 - 3.47/
78.107 - = ADTUSTED S-20 - 3.282
Xy - 0.250
Volime Sebide - c55+% 506.54% m - 0.064
PvVC - 50.80% M«ffu - 1.5
5 am W-awa
PVC Mues. 325- [.530
. Med. Chma= 2. 214 227./¢
X 5./2L85. MEK Mjﬁ.(. — /574 23.23¢ —4Las
C LasT e —é&.54¢ Fest 56.54
. Mica 325 —/.530
/‘T—J Cfﬂ-uwl."'g.?_zﬂ;

7! -804 - 23.236

50.80%



DEASITY LAS. tes./5hL.
0.205 = MEXK R T4+ 672 39875
[.629 = 5 é .6 8.59
/.1¢ -C&u«:’ 25.0 Q.68
[ .63 /%m., s. za %0, 0 13.60
|.g6 -B.:-,..f e 36 0.8 /5,02
2.85 //7..,&{, G0 30.0 23,78
29T =58 L&Ja., 140.0 22.6]
5.629 "?'j.::l"&/.ggmb ‘?.’J.g_ 44,97
0.2025 ,a73% PIHR 2. .69
1.2 —2¢'% [ 0.8 9.38
033 - % 0.4 7.76
0.8729 — S &wma 2.0 7.28
0.906 — Enloin # }.2 7.56
[.0469 - %ﬁﬂa«b nl 2 8.74

( f&l -

Y745

/2.5 18S./6AL .~ CAL CLLATED
/3.14 " - MEASLRED
/3.01 : — ADTUSTED

73.15 % SoL1DS— CALCLILATED
7¢ 40 ” — MEASL/RED

76.39 " — DT IUSTED
PVC %
FPVC
/267
61917

C X Assume 21.0 LB.

/2
- MEK LoSS 9.368

HERCULES INCCURPISATED
i :r: 3
DME.Lf;zﬂ:? NO ..

AUTHOR .

GeRL. 7Y

4 8#2(3.432) 2/.7-
3.699 8.0
2.94/ (2.735) 27.2
0.052 0.4
[.261 30 -
.19/ 140,
1.9/6 Qo
[-479
0.085

2
0
0.05/ 0.2
- 0.274# 342.4
0./58
0./37
2855~
36.475

% Vor. Sorins
3.632
3.0799
2.73%
0.053
l.26/
6.191
].9/6
/479

20.366 —36.475
55 B4

+20.366 = #6&. 00



L* 9.2 L8S. MEK

HERCULES INCORPORATED
/f' k';‘-‘"— ‘f V - /“L‘ Lk :'rj/-f E/ & ! -'-;"' f} oare 72 h}g « = NO.
LES. LES. s, FrLR, v
JiER 058 w2 6.72 S 2iim [E T2
CLlnlrss GO £2.0 8.37 fe0.60)  &.ninlause) 54
Claran%ee, 470 30.0 7.68 3.65%7 22,84
Fodew S-20 #o0.0  13.¢0 2.9 (2725) 27.2
Beorilone 38 6.8 /5.62 0653 .8
LGl 30 36.0 23.78 l.2641 2s.2
Smw)ﬁ‘f&:fz:» le.0 22.6/ é&.131 146,06
Mol Cirepe 70.0 #8397 1.916 0.0
24 Lead 0.8 ?.35 0.085 0.5
6 % Lobalt 0.4  7.7% 0.05( 0.2
sda’ /20 2.0 7.28 0.27 250.2
Explcn [/ /.2 7.5 0.158
s:ff- Gxide. /.2 8.7 0.137
Y4, 2. 38./2
: 12.785 L8S. [GAL. — CALCULATED % Vor.Sesins
/2.78 * - MEASLRED 3.758
/296 " — ADIIUSTED 3.099
2.735
71.56 % S0L12S- CALCULATED 0.053
72.90 o - MEASUYRED [.261
72.9 o = ADTISTED 6.191
: =
Velame Splids —2iorest #9.88% 17.013 —.'---—-.-,-,-::'8**’-’”
PYVC | - 49.27% 2 ol

49.88%

PVC

/.26/

6.19/

/.9/6

q.368<-19.0/3
#49.27 %

LoST.



4 e £ oone a g B il
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HERCULES INCORPGRATED

C

X ASSUMED 3.64 L8S.MEK LosT.

[ied % = FLA. PP ErTa et ¢ _'-.‘::'.-'..:-:«.'_.\’, oxit LLIER oo
LES. L65./h0L. GAL. i d
MEK ¥ IE—= /)38 G T2 fS T
LR - 4 &5 9 (3.4.8) 2L.0
CLERAFid &0 - 26.0 2.48 3./0 20.0
PrRLod S-20 = #5.0 /3.60 2.9l 742) 57.2
EELTEH F 38 - 0.8 £.02. £.65 0.8
HYTAL 368 - 450 23.78 1.9 25, O
SHEHFLARE - /128.0 A 610 138.0
[HCR 324 -  20.0 25.00 c.56 20,0
MED.CHRoME — 23.2 #5.97 0.49 23.2
245 LEAD - 0.8 .35 0.09 0.52
6% CoBALT — 0.4 7.7% 0.085 0.26
SOLVESSD /66 - 20 7.28 0.27 324./8
EXRIN # ] = 32" 7.5% o0./6
STYRENE OXIDE — 1.2 8. 74 .
e — DX
: Y55 . 56 37.25
12.15 L8S.[6AL. — CALCULATED VoLi. SoL/ns
12.05 ’ — PMEASURED 3.¢3
/2.23 o — ADTISTED 3. /::‘
2.7
7/.03% SoLtDS — CALCULATED 0.05
7/.66 %5 z - MEASL/RED 1.89
7/.60% " - ADTISTED g-/o
.56
VoLuMe Sorrps — 49.83% _o0.4
PVC — 48.7/( % /8.56 ——37.25
49.83
PYC
/-89
6.lo
0.56

Q.

Tfo%‘ —/8.56 = 48.7/



PAINT

—_—

NJ
WY
PA
IL
IN
NB
AZ
N
OR

CO-CR
CO-AK
WY-AK

NJ

HS
PULPEX
604

LO PRIME

*FAILURE

DENVER EXPOSURE RATING SUMMARY

6 MONTHS INTERSTATE 70

WHITE
CONCRETE ~ ASPHALT
48 48
32 1y
33 43
10* 14
8* 13*
7% 7*
8* 11*
5* 4
1y 50
25+ 6
20* 45
s g
45 16
52 47
45 iy
e 50

YELLOW
CONCRETE  ASPHALT
47 45
40 43
39 39
23 13*
12* g*
11* g*

g* 7%
10* 12*
V3 37
300 43
19* 23
47 5
6 48
47 48
16 50
3 38



DENVER EXPOSURE DATA
6 MONTHS INTERSTATE 70
ASPHALT YELLOW

PAINT APPEARANCE DURABILITY REFLECTANCE RATING

——

—_—

NJ 5.5 5.6 30 45
WY-CR 51 5.3 29 43
PA 4,5 4.7 27 39
IL 12" 3" ; 16* 13*
OR b g 1.5" ' 14* 12*
AZ . 8% - i 12¢ g*
NB 8% W i : 10* 9*
NI 8" o 11* 7™
C0-CR 4.3 4.7 25 37
CO-AK Sl 53 25 43
WY-AK 2.7 2.8" 17* 23*
NJ 5.5 5.6 30 45
HS 6.3 6.3 24 48
PuLPEX 6.3 6.3 25 48
604 6.5 6.7 27 50
Lo PRIME 5.0 4,7 22 38

*EAILURE -



DENVER EXPOSURE DATA
6 MONTHS INTERSTATE 70
ASPHALT WHITE

PAINT APPEARANCE DURABILITY REFLECTANCE RATING
NJ 5.4 6.0 " 33 L8
PA 6.0 5.8 30 48
WY-CR 5.3 5.3 26 42
IL 1.6* L 1% 16* 14*
IN S 1.5" 14* 13»
NM 1.5* J* 15* 11*
AZ J* Y 10* o r
OR 0* 0* 10* >
CO-CR 4,9 4.9 26 40
CO-AK 5.7 5:5 30 46
WY-AK 5.5 5.3 31 45
NJ 5.4 6.0 33 48
HS 5.5 5.8 30 46
PuLPEX 5.9 5.8 30 47
604 i3 5.4 29 Ly
Lo PRrIME 6.5 6.1 31 50

*FAILURE $5



DENVER EXPOSURE DATA
6 MONTHS INTERSTATE 70
CONCRETE YELLOW

PAINT APPEARANCE DURABILITY REFLECTANCE RATING

—_—
L —

NJ 6.0 6.0 "~ 27 L7
WY-CR 5.0 4,8 25 Hy
PA 4,7 4.3 30 39
IL 2.8* 2.0 19* 23*
NB 8% 1,3% 15? 12*
AZ 11" ks 14* 11*
OR J* J* 14* 10
NM 8* 4F 13°* 9*
CO-CR 5.5 5.0 26 42
CO-AK 3,8% 3.9% - 21 3%
WY-AK 2:.0° 2,2 15* 19*
NJ 6.0 6.0 27 47
HS 5.8 6.2 24 _ 46
PuLPEX 6.0 6.3 25 47
604 6.3 6.1 24 46
Lo PrIME 53 6.0 22 43

*FAILURE -



DENVER EXPOSURE DATA
6 MONTHS INTERSTATE 70
CONCRETE WHITE

PAINT APPEARANCE DURABILITY REFLECTANCE RATING

NJ 6.1 5.8 30 48
PA 5l 3l 28 33
WY-CR 3l Sl 24 32
IL 1.0% D 14* 10%
IN . 8% % i 12* 8*
NM W A D 13* 8*
AZ Y 2" 12* 7*
OR 0* 0* 12* 5"
CO-CR 5.8 - 53 27 4y
CO-AK S 2.4 2,6% 24 257
WY-AK 1,9* 1.8* 21 20*
NJ 6.l 5.8 30 48
HS 5.8 5.4 29 - b5
PuLPEX 6.7 6.5 30 52
604 5.7 5.3 30 45
Lo PRIME 6.3 6.0 3l 49

*FAILURE VE
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