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THERMOPLASTIC' STRIPING 

Backqround 

For many years the Colorado Division of Highways has been testing 

and evaluating different types of paint, glass beads, or other types 
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of traffic marking materials as they come on the market. Our problems 

with traffic marking materials are mainly in the urban areas. Colorado's 

winters can bring many snow storms between the months of October to 

May. To keep traffic moving, maintenance forces must do considerable 

sanding and plowing at the time of each major snow storm. Many times, 

when a storm ends, the ordinary traffic paint and beaded t~affic 

materials are gone. Increased use of studded tires, along with the 

sand and snow plow blades, has added to the wearing away of traffic 

marking materials. Striping c~ews in the Denver area generally work 

the year around attempting to re-stripe between snow storms. Generally 

speaking, striping of freeways and major arterials in the Denver area 

may have to be accomplished 8 to 12 times a year. 

As of this writing (November' 15, 1972) we have had four snow 

storms in the Denver area this fall. Three were the 4" to 6" variety, 

and one amounted to 18" to 22" of snow. 

Trial of Hot-Extruded Thermoplastic Striping Material 
..... '''~-'.-

In early June 1968 the Division contracted Cataphote Corporation 

to stripe a 2-1/2 mile section of Interstate 25 with their Hot 

Extruded Thermoplastic Striping Material. The material was guaranteed 

to last three years, and all but 0.1 mile was placed on a newly overlaid 

asphalt concrete surface. The 0.1 mile at the north end of the project 

was portland cement concrete pavement, which had been in use about 

10 years. Traffic volume on I 25 in this area is about 75,000 ADT. 

The actual work was accomplished between June 7 and June 10, 1968. 



The thermoplastic material is preheated to a temperature of approxi

mately 4250 F and is applied to the pavement at approximately 400
0

F 

by means of a 3-sided shoe. 

A spray nozzle, mounted in front of the mixing vehicles, sprays 

a thin layer of epoxy used as an adhesive. On the ' striping trailer 

a vapor propane heater heats the pavement prior to application of the 

thermoplastic. A reflective traffic bead dispenser, mounted behind 

the thermoplastic dispenser shoe, provides bead application simulta

neous with the striping operation. 

A 5-inch wide stripe was used on the I 25 centerline, but 4" 

widths were used on edges and 10" widths were used on gore markings. 

The stripe is approximately 0.023 inches thick, arched slightly in 

the center to provide rapid 'water drainage, minimize dirt collection, 

and prevent "heading" of vehicles running parallel to the stripe. 
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The even distribution of reflective traffic beads throughout the 

material is used for continuous reflectance for the life of the stripe. 

Drop-on beads applied simultaneously with the extruding operation pro

vide immediate reflectance. 

The cost of this hot extruded thermoplastic stripe turned out 

to be about 46C per linear foot for a 5" wide centerline stripe. As 

mentioned above, the material is guaranteed for three years. The -

Department did decide to try using snowplows with rubber edged blades· ' . 

in this area in hopes of prolonging the life of this material. 

The hot extruded thermoplastic material was inspected in 

October 1969. After one year o .f wear the thermoplastic pavement 

marking material located on the asphalt pavement of I 25 shows con

siderable transverse cracking. These cracks are irregular in spacing 

and appear to be a result of th~rmal expansion and contraction of the 

asphalt pavem~nt. In some places the marking material cr3cks were as 

much as one-ei.ght inch wide. In areas where the thermoplastic is pro

tected by overhead bridge structures there is little if any cracking. 



Apparently the cracking is caused mostly by the large day/night 

temperature variations and oxidation. 

Thermoplastic pavement marking material located on concrete 

pavement displayed alligator cracking. Thesr cracks were not as 

y wide as those found on the asphalt, but more frequent. There is 

also a pock-marked effect, which may have been caused by the heat 

during laydown. The striping material on concrete has a wrinkled-skin 

appearance· when viewed closely. In no case, either on concrete or 

asphalt, did the striping material lose its bond with the pavement. 

From a distance of fifteen feet or greater the thermoplastic 

stripes appear to be in good condition and performing well within an 

exceptional range for pavement marking. 

Continued observation during 1970 and 1971 showed that the 

thermoplasti~ material was gradually darkening with the passing of 

time. Road dirt and rubber gradually coated it over to where night

time brilliance dropped to 1.5 foot-lamberts, which is not very high 

when compared to original readings of about 7 foot-lamberts. Lane 

lines wore more rapidly near entrances and exits to interchanges. 
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Edge lines and gore markings held up the best. Rubber-bladed snow plows 

undoubtedly had helped to minimize damage, but increased use of studded 

tires probably have offset any advantage gained by rubber-bladed snow 

plows. . ~.~ . 

Economics 

In the summer of 1971 it'was considered necessary to replace 

approximately 10,000 feet of the lane lines that were badly worn. 

This was done by contract at a cost of $4,700. The original contract 

for this section of I 25 was for $33,000 and consisted of approximately 

70,000 feet of lane and edge lines. From the present appearance it 

looks like the entire investment of $37,700 in hot thermoplastic 

. . ~ . 
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pavement marking materials will last through one more winter season, 

for a total of five years. It is estimated that the cost of five 

years of conventional traffic paint and glass beads for this section 

of six-lane highway would have cost about $55,000. Hence, it appears 

we have realized a savings of approximately $17,000 by using the hot 

thermoplastic materials. 

PREFOR~IED PLASTIC STRIPING MATERIAL 

During the same time we were trying the hot thermoplastic 
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materials, the Colorado Division also decided to try "Preformed Plastic 

Striping" material, which was fairly new on the market. This material 

comes in continuous rolls in various widths and must be cut to a 

desired length. We purchased S-inch wide material and cut it into 

IS-foot lengths for centerline marking. The material is about one-eighth 

inch thick and must be rolled into a hot asphalt surface as a new mat 

or overlay is being placed and the steel-wheeled roller is making its 

successive passes to compact the asphalt. 

The advantage of this material is that it requires no special 

equipment for installation. However, it is limited to asphalt pave

ments. Since the preformed plastic material is rolled into the asphalt 

surface, there is no deterioration or scraping of the stripe by snow 

plow blades. . "'.:: . ,~ . 

There was considerable darkening of the stripe immediately after 

the fresh pavement was opened to traffic. However, the stripe gradually 

became whiter as the pavement surface aged. After the first year the 

preformed pavement marking material showed no major signs of wear. 

Many tire skid marks track asphalt onto the white stripe, but contin

uous traffic appears to wear off these dark spots. There appeared to 

be no cracking in this material such as the cracking that appeared in 



the thermoplastic material after one year of service. Close-up 

observation does show at places a number of pock marks on the stripe 

surface. It is believed these are where traffic has forced the soft 

plastic striping material into voids in the coarse aggregate. These 

pock marks appear only as a slightly dirty surface when viewed from 

a distance of 15 feet or more, and have little or no effect on the 

overall appearance. 

The cost of this material, including the small amount of labor 

required to place it, was slightly over 40¢ per linear foot. 

Overall Evaluation of the Striping Materials 
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Because of the winter weather in Colorado, it is just not possible 

to repaint all the pavement markings as often as necessary for good 

visibility. This means that unless thermoplastic stripes or some other 

type of thick preformed stripe is used in the urban areas, much of the 

time (mostly in the winter) the pavement markings are dangerously 

invisible. 

There are approximately 25 miles of multilane roadway in the 

Denver area marked with thermoplastic or preformed striping. This 

is not enough to make it possible for striping crews to keep the 

remaining mileage of freeways perfectly painted during the entire 

year. We feel that it would be economically advantageous if all 

roadways in Colorado carrying over 1,000 vehicles per lane per day 

could be marked with a more permanent type of striping than paint 

and beads. 

Centerline stripes do not wear off in a smooth uniform pattern. 

On curves and at interchanges where there is a high proportion of 

lane changing, the stripes are worn off rapidly. Even with thick 

thermoplastic stripes it is necessary to replace about 10% of the 

..... . ii ... 



linear footage of striping each year. This can be accomplished 

during the summer on a systematic contract basis which will keep 

most of the mileage of stripes effective the year around. 
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The average motorist has come to depend on lane and crosswalk 

Earkings to such an extent that they must be kept visible for safety's 

sake. We feel that in urban areas, thermoplastics or preformed stripes 

have provided a marking which is both economical and long lasting. 

At least the condition of the lane markings seems to bring about more 

comments and correspondence by motorists than any other feature of 

Colorado roadways. 

, 
I 



Abstract 

FINAL REPORT 
On The Use Of 

RESEAECH 
Thermoplastic Pave:nent Markings 

HOT EXIRUDEDTHERMOPLASTIC STRIPING 
By The 

Colorado Division of Highways 

Planning and Research Div~sion 

Research and Specia 1 Studies S·ection 
Follo~'Jing an Inspection on October 28, 1971 

The use of thermoplastic striping has resulted in annual savings of 
$2,250 per mile below the cost cif conventional traffic paint and glass beads. 
It has also provided a brilliant marking for three years of heavy traffic use. 
This data "'las obtained on a s.ix lane section of Interstate highviay in Southeast 
Denver •. 

Introduction 

Bet\~een June 7 and June 10 of 1968, hot extJ:udedthermoplastic material 
was used for pavement markings on I 25 from Evans Avenue to Dmming Street 
in Denver under Pr6ject I 70-2(71). All except 0.1 mile was pl~ced on 
aspha 1 tic concrete. The stripes placed on PC concrete \'lere near the Dovlning 
Interchange. The road"Jay carries approxima tely 75,000 vpd. 

Operation of the Striper 

The thermoplastic material \'Ias heated to 4250 F. by a twin preheater 
powered by a ga so line engine and genera tor mounted on a truck bed. The hea ter 
has triO mixing chambers, each containing three circular compartments. The 
application trailer ,~as tm'led by the heating vehicle \.dth connections to the 
preheater's hot oil system which maintained th~ material in a molten state. 
A nozzle mounted in front of the mixing vehicle sprayed a thin layer of epoxy 
on the road for an adhesive. On the striping trailer, a vapor propane heater 
"'Iarmed the pavemen t im..."T1edia tely ahead of the applica tion of the thermopla stic. 
A dispenser mounted behind the thermoplastic dispenser shoe applied reflective 
traffic beads to the top of the thermoplastic nhile it was still molten. 
Beads are mixed throughout the material so the stripe is reflective even when 
it wears. The resulting stripe is 0.222 inch thick but arched slightly in 
the center to provide water drainage and to minimize dirt collection and 
IIheading lT of vehicles crossing it. 

Performance of the Thermoplastic Material 

The lane lines wore the most rapidly in areas near entrances and exi~s, 
but the edge and gore lines are still in good condi tion. Rubber-bladed snow 
plQT,~s are used on this section of highT'lay to minimize damage, but studded tires 
cause a great deal of wear. All of the thermopla stic rna terial on the roadway 
shows ~ inch transverse cracks but they do not affect the overall appearance. 

The ther.noplastic placed on the PC concrete pave~ent shOT.';ed dimples in 
the surface shortly after itwas placed. Th0se 3/8 inch diameter voids seemed 
to ha sten the cracking and chipping a\~ay of the thermopla stic. Maintenance 
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personnel have painted over the remnants of the therrr.oplastic on the PC 
concrete "lith regular pavement marking paint and beads. It looks very g00d 
going into the winter season of 1971-

Brilliance of the Thermoplastic Striping 

The thermoplastic material was extremely bright in both the daytime and 
nighttime for the first year. With the passing of time, however, it appeared 
to become darker as road dirt and rubber gradually coated it ove~. In 
October 1971, the nighttime reading l~as 1.5 foot lamberts which is not very 
high. Cleaning with soap ~nd water will restore part of the brilliance, but 
this opera tion "Iould not be practica 1. 

Cost of Striping 

In the summer of 1971 it was deemed necessary to replace approximately 
10,000 feet of the lane lines \vhere they vlere "lorn badly. This was done by 
contract at a cost of $4,700. The original striping contract was for $33,000 
and the~e lines (approximately 70,000 feet) lasted for three years. If the 
restored lines last for another three years, the total cost would be $37,700 
for six years. The six year cost of conventional traffic paint and glass 
beads would be nearly $65,000 for this section of highway ~hich is six lanes 
wide and two miles long. The" thermoplastic striping represents annua 1 savings 
of about $2,250 per mile. 


