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COMPARATIVE FIFLD STUDY OF LLIFFERERT TRAFFIC
PAINTE AND CSTRIPING PRACTICED

During the 1950 painting progrem, five experisental traffic stripe
test sreas were established by the Maintenance Division for the purpose
of determining the wearing qualitles and bead retention properties of
Departaent specification mwlterials as camp&red with proprletary traffic
paint products. Specific objectivez of this study were:

1, Compare relutive performauce of 1950 MSHD stendard paint
shripes with proprietary products.

o GCompare relative performance of 1950 MSHD standard practice
with 1950 ¥EHD painte wiith beade premixed and beads on.

3, Compare relative perforumance of 1850 #MSHD paints with beads
in and on with proprietary produchts under sinilar condiilons,

4, Conpare relative performance of Barrett tar paint with Jernite
epulsion paint.

5. Compare relative performance of traffic paints on concrete and
bituminouns pavement surfaces,

The test lnstallations, located as shown in Figure 1, were estublished
and supervised by Mr., Willism Larkin of the Maintenuance Divieion. The
Regearch Leborutory of the Testing and Hesearch Division has heen respon-
sible only for weking subgequent obzervations on these lLest areas and for
the reporting of the relative performance of the various paint stripes.

In November, 1850, and in February, 1951, after all paints concerned
had besn down at iszast four andleight months, respectlively, evaluation
surveys were mude to determine the feiative dursbllities of the various
paint styipes. Pletures showing wearing properties at approximately 9-1/2
sonths sre presented. In order to accomplish objective No. 2, 1t was
necespery to include the mileage of paint siripe between Hast Lansing
and Williamston =nd on US-27 bewwsen Lensing and St. Jolmg in thg

evaluabtlion sWrveys.
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cluded in toe investigation were g listed
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The paint moterisls 1
helows

e Hizhway Departuwent (MOED) 1950  White =nd Yellow
#¥Priomo Binde 1350 Yellow

Wichigan Eﬁa@e i

Prieani LAfeLlaﬁ {(Frismo) 15850 Hhite and Jellow
dinnesota wining Centeriite {Centeriite) 1950 ¥White and Yellow
Jennita (Jennite) ) 1950 Black
Barrett (Ba rrpgu) i850 Black

#Prismo Binder is the sane ag PrJSmu Lifeiine except intermixed

beads were omitied.

Two types of beads designabed Type 1 and Lype 2 were used in the

© i,

investigation. Type 1 is intended for wpplication on the surfuce of

2 3

traffic peint files, and Type & is lntended to be mlxed in truffic

puinte. Relstlve grading choracterisbics are shown below,

Bieve
Sleve Opening, o woted Percent Pugsing
Hoo inches Type 1 Tvpe Z

"

<0 G.055L 109

30 2B G5-ub

40 0.0185 35-80

5 0.0117 10-40 100
60 0.0098 - 100
100 (.00569 0- & 4 i

L
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e Q.0029 a - 2

Type 1 and 2 besds sere obluined from MEHD 1950 stock purciweed
from Minnesots Mindihg Compeny.

£11 paint stripes were put down with regular palnt epray eguipmeant
by reguler pelint crews. However; lthroughoul the tesl sreas, four

different combinations of paint stripes were Lzid down. They will be



raeferrued to 1o the 0t as Diass s, Ulass Be Glags &, and Class D

Fech nle of print stripe is defined below.

Glass 4 ~ Depular applicatlon of opalnt wilh 5 1b. per
Tyope L bends on top.

Point applicatlon with 4 lb. per gal. of Type 2 beads
promived in the seint and £ 1be of Type L beuds on top.
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b

m

W
o
i

Clages U - Paint application with 4 lb. per gal. of Type £ beads
© premixed in the paint snd no bewcds on toov.

Clags I = Puinl soplication with no beads

Pt

<

in the develosmant of Class B aud Clses U stripes for the Sifferent
moaberials, i1t should e understood Lhat Prismets Lifeline sad dinnesota’s
Centerlite are maaufsciured and sold contalning 4 pounds of gmall head
aremixed per gallon of wmaterizals as & pockaged product. In the cege of
Michigan Stete Highway white and yellow paints, however, the Type 2
beads were premixed in the paint on the job, to oroduce u material
cowparable to the twoe proprietery pzints ussd in the btudye

The percent of palut remsining on Lhe pavement ot the Lime'ﬂf
guTvVey was detgrmined in accordance with ASTH test procedure Desgignation
DE2l=47. 41l percent values deterwmined Less then 1L huve been rated
at zero in this repori.

The experiment c¢learly dewmonstrslas the wdvantuge to be pgzined in
stripe performence by the use of besde presixed in the peinl {ilwm.
Purther, when beads are pranixed dn ol peinte, wearing properities may
be expscted at lsast eyusl to Lhat of praprietary painte which are sold
58 & package matericl with besads presixed. The outstanding weuring
chauracteristics of Prismols Lifeline and dinnesotals Centeriite is
abviously due in part at ieubt to the presence of the small besds {sold)
premived in Lihs pzint,
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In addition to the main svelusation siudy, incidentzl etudies
ascociuted with the work include the effect of preaixed beads on drying
time of paint filwm and observations relaled to bleeding under beads,

EVALUATION OF TRAFFIC PALNT DURABILETY

in this phase of the work esch btesl ared was 3eparately‘appraised
znd the resulbs therefrom heve been presented, sbarting «iih Test aresa 1.
It is to be noted at this poinl that Test sreas 1, 2, 5, and 4 zre located
in urban areas and, therefore, subject to high traffic densities and
consgliderable line crossing. This wili asccount for the generzl low values
for peint remaining in these four arsas.

Test Area One:

A schgm&tic diagrain of Test Ares 1 ig presented in Figure 2. This
test ares is located on UB-18 between Norbth Seymour, lLansing, and the end
of the four lane pavensnt west of Lansing. uitn referesnce Lo Table 1,
which contaling & summery of observetion datw, the following comparigomns
on relative paint performsnces have teen mude,

1. The lane lines in Test Lrea 1, including HSHD 1950 Clase B
white, Centerlite Class C white, were comnletely worn away
by traffic at 7 months and, itherefore, no direci compsrison
could be made ot that time. See lane lineg picbured in
Figure 3A.

At 4 months, MBHD Cluss B white lane ilne huad twice ag
much painl rewalning oo bltuminous concrete &s on poriland
cement concrete, and about the same amount on portluond cewsnt
concrete as Centerlite Class € white lapne line. Hefs Stripes
{3-10-14-15) .

2. #SHD 1950, Class B, yellow center line had nearly the sume per-
cent of paint remsining on concrele as in Lthe case of Prisuwoc
Lifeline, Class B, yellow and aboul halfl =s much as in the cage
of iinnegota Mining Centerlite Cliass B yeliow &t 7 months. See
Figures 3A through C. Corresponding saounts ab 4 monthe wers
much cloger. Ref. Stripes 5-6-9-11.

o &4 =



On bituminous concrete, MSHD Class B yellow center line had
considerably less paint remaining then in the case of Prisuo
Lifeline Class B yellow, st 7 months. Corresoonding percentages
at 4 months werec very close. ief. Clripes 3-8,

On bituminous concrete, Prismo Lifeline Clase C yellow center
iine had the same woount of palnt reuwaining as was the case with
Genterlite Clags €, both at 4 wmonths and 7 months. Refl. Stripes
12-13, '

On conerete, MSHD 1850 black luae line (Barrelt) had about the
same percent of paint rensining as Jennite, at 4 months and
7 months. Refl. Stripes 4-7.

Although Jewnite stowed Jdurebility approximetely ecuivalent
to that of MSHD 1950 black (Burrett), the Jennite in Test dres 1
had & brownish cast, and width of sitripe varied from 5 to 7
inches. See Figure 3D,



SECTION

SURFACE C--——--f--0IB-03C- - e G e
END OF END OF RECAP COUNTY LINE ‘ DELTA MILLS LANSING CITY SUGAR BEET
FOUR LANE-WEST oM BRIDGE WaVERLY ROAD ROAD SIGN LIMIT  COCLIDGE 3T, CORNER EAST

SEYMOUR 8T,

9.2Ml.-°=l-=°—-—~0.8 Bl

Q.8 M. ————— i

C=CONCRETE  B= BLACKTOP
TEST AREA !
HORTH U.516, NORTH SEYMOUR, LANSING, TO END OF 4 LANE, WEST
LANSING : g
CITY LT

LEGEND: (TEST AREAD
4 SOLID LINE JEMMITE BLACK.

SKIP LINE. 1950 SPECIFICATION MSHD WHITE, 4 LB,/ GAL.

NOL 2 MMM BEADS IN, 2LE/GAL. NO.! Miid BEADS ON/
BARRETT BLACK.

S SOLID LINE. PRISAMO LIFELINE YELLQY PREMIX BINDER (MO
BEADS IN AS RECEIVED), 4 1L.B./GAL_ PRISMO BEADS MIXED
N, 2 LB/GAL, NG.i PRISMO BEADS ON.

&  50LID LINE, 1850 SPECIFICATION MSHD YELLOW, 4LB./GAL.
NC. 2. Mkl BEADS IN, 2LEB./GAL. NQ.I MMM BEADS ON.

% BO0LID LINE. BARRETT BLACK.

L S0LID LINE. PRIZMO PREMIXED YELLOW (FACTORY MIWED
WITH FRISMC BEADS A5 RECEIVED) 2L B/ Gal. NO.| M
BEADS OM.

2. S0LID LINE. CENTERLITE PREMIYED YELLOW (FACTORY MIXED
WITH MM AS RECEIVED), MO BEADS ON.

3 SOLID LINE. PRISMO PREMIXED YELLOW (FACTORY MIXED
WITH PRISMO BEARS AS RECEWVED), NO BEADS ON,

B SKIP LINE. 1850 SPECIFICATION MSHD WHITE, 4LB./GAl.
NG 2 MM BEADS IN, NO BEADS ON, BARRETT BLACK.

2 SOLID LIME CENTERLITE PREMIXED YELLOW {FACTORY MIXED

WIiTH Mhdv BEADS AS RECEIVED), 2 LB/GAL. NQ.I MM
BEADS ON.

4 SKIP LINE, CENTERLITE PREMIXED ;‘JH[TE (FACTORY MIXED

WITH MMM BEADS AS RECEIVED), NO BEADS ON; BARRETT
BLACK.

5. SRIP LINE, 1950 SPECIFICATION MSHD WHITE, 4L.B./GAL.
NC. 2 MM BEADS 1N, 2LB/GAL, NO.I MMM BEADRS ON,
JENWITE BLACK.

LEGEND: (TEST AREAZ

4 18 SKIP LINE. 1950 SPECIFICATION MSKHD WHITE, NG BEADS le
% 17

SOLID LINE. PRISMO LIFELINE YELLOW PREMIY BINDER, NO

1N, LB/ GAL NO.I MM BEADS ON- BARRETT BLACK BEADS IN, GLE./GAL. NO.J Mihi BEADS ON.

TEST AREA 2
U.S. 27 BANGHART ST
TO CHILSON ST

SOLID LINE. 1850 SPECIFICATION MS3HD YELLOW, NO BEADS 19,
IN, 8LB/GAL. NO.I Mkl BEADS ON.

H SKIFP LINE. PRISMO LIFELINE WHITE PREMIX BIMDER,.NO

BEADS IN, 8LB./GAL. NO.} Miviv BEADS ON, BARRETT
BLACK.

FIGURE 2

EXPERIMENTAL TRAFFIC STRIPE INSTALL ATIONS, 1850



TABLE I
SUMMARY OF DATA FROM TEST AREA 1 AT 4 AND 7 MONYHS

US=16, Nérbh Seymour, lansing, to End of Four lane West

4BEAD " TRAFRIC LENGTH OF

STRIFE BRAXND APPLICATION COLR VEHICLES . STRIPE LINE

jife CLASS PER DAY - MILES LOCATION
‘ CONCRETE SURFACE

8-10=15 MSHD B White 3500 0:80 Lane
é HSED B Yollow 3380 2,10 Center
B=11 Prismo B Yollow 3500 1.40 Contor
9 Centerlite B Yollow 3600 1,90 . Certer

14  Cemberlite ¢ White 3300 032 Lane
13 Prisme ) Yellow 3300 0.80 Center
1z Centerlite ¢ Yellaw 3600 0.80  Cemter

4 Jennite D Black 35900 1.90 Lane

7 Barrett D Black 3500 1.80 Lane

BITUMINQUS COHCRETE SURFACE

8 MSHD B White 3500 Qel2 lane

6 MSHD B Yellow 3360 010 Center
5 Prigiho B

Yellow 3600 0610 Center

sNOTE: Olass A = Standerd application with &# beads om tope
Cless B & Application with 4f beads premixed with 2# beads one
Slass ¢ 5 Applicabion with 43 bsads premixed with no beads ome
Clasas D = Application with no bsads.

PAINT REMATNING

FERCENT
Ag Ak
4 Monbns 7 Honths
33 G
71 22
78 25
79 49
36 2
85 55
83 55
61 g
59 5
65 5]
70 5
80 35



<. TEST AREA 1|, SECTION 3, <@ TEST AREA 1, SECTION 4, . TEST AREA |, SECTION 6, <@, TEST AREA 1, APPEARANGCE OF JENNITE
1950 CENTERLITE CLASS B YELLOW CENTER STRIPE 1950 CENTERLITE CLASS B YELLOW CENTER STRIPE 1950 PRISMO CLASS B YELLOW CENTER STRIPE SHOWING TYPICAL WIDTH OF STRIPE.
ON LEFT. 1950 PRISMO CLASS B YELLOW CENTER ON LEFT. 1950 MSHD CLASS B YELLOW CENTER ON LEFT. 1950 MSHD CLASS B YELLOW CENTER IN THIS CASE 6 7/8 INCHES.
STRIPE ON RIGHT. STRIPE ON RIGHT. STRIPE ON RIGHT.
’r _________________ ~\ ————— S S T - -

A

@, TEST AREA 2,

1950 MSHD CLASS A YELLOW CENTER STRIPE

ON LEFT. 1950 PRISMO CLASS A YELLOW CENTER
STRIPE ON RIGHT.

RELATIVE APPEARANCE
OF TRAFFIC STRIPES
IN AREAS I, 2 AND 3

AT 9172 MONTHS

FIGURE 3

TEST AREA 3 g

=T~
b

A TEST AREA 3,
1950 PRISMO CLASS B WHITE LANE LINE ON LEFT.
1950 MSHD CLASS B WHITE LANE LINE ON RIGHT.




ig located on UB-27 bebseen Banghart Street ond Horth

!

Test Ares
City Limits of fLansing. A1l test stripes are on bllumiuous concrele
and extend a distence of 0.9 mile each. 4 schemetic disgrsm of Lhis
test crea L& shown in Figure 2 -nd summary of test dals will bhe
found bslow in Table IL,
TABLE I1

SULARY OF TEST DaTi FROw TEST AREL 2 AT 4 AND 7 HONTHS

15-27 belween Banghart St. and North Limits, Lansing

BE&D TREFFLC LENGTH OF o PLINT

STRIME Baleddd LPFuELLTLOY COLOR  VEi. PER DAY CTRIPE LINE REMAINIIG
HO. CLLES HILES LOCATION PERCENT
4 monthe 7 _months
16 HEHD A White 2700 8.B.% (.54 Lane 45 4
i9 Prismo Binder 4 White Z000 NL.B. .04 Lane 55 O
17 FeuD A Yellow AT00 5.B. 0.80 Center 75 30
18 Priemo Binder & Yelloyw A000 M.D. 0.30 Center 75 30

%5.8, = South Bound, H.B. = North Bound

The following comparisons are based on dueta in Table II. Traffic in
southbound lsnes wus found Lo be siishitly higher then that going north
which would favor the Prismo lune, stripe i5.

1. At 7 months, MSHD 13950 Class i white lsne line hud 4 percent of paint
reszining a8 compared to zero for Prismo Binder Cluss & white, even
though traffic favored the Prismo product. It is interesting to
note that the corresponding percentuges ot 4 months were reversed,
Ref. Stripes 16-L19.

2. WOHB 13560 Class A yellow cenler line and Prismo Binder Class 4 yellow
performed equally well, huviag bhe sawe perceant of Uulﬂt remaining
at both surveys. LKef. Stripes 17-1

Pictures of center yellow paint stripes taken st 2-1/2 wonths are
shown in Figure 3E.

Test Ares Threes

Test Area & ia located on #~43 between Lansing and Essl Laneing.
This particular sectlon has & very high dully lraffic volume with considerable
lane crossing. 4 schewmatlc Glugram vl tue test ares is shown in Figure 4.
Test dsta sre swamerized in Tgble II1.

mém



BEAL STREET EAST LANSING
EAST LANSING F=7~50 E.CITY LT

N m : : N

TEST AREA 4

M43 AND US 16
I~ T } c FROM BEAL ST,

TO EAST CITY  LIMIT,
EAST LANSING

g L3 ML s
LANSING BEAL STREET
E.CITY LImT 7=18=50 EAST LANSING

|- -
3= } c
M 43 FROM LANSING k B= BLACKTOP

EAST LIMIT TO BEAL ST, 5.
EAST LANSING . B
1.3 84l
LEGEND:

I SKIP LINE. 1850 SPECIFICATION MSHD WHITE, 4 LB/GAL. NO. 2 MMM BEADS IN,
2 LE./GAL. NO.I PRISMO BEADS ON; BARRETT BLACK.

2 SKIP LINE. PRISMOC PREMIXEDC WHITE(FACTORY MIXED WITH PRISMO BEADS
AS RECEIVED), 2 LB./GAL. NQ.| PRIZSMO BEADS ON;BARRETT BLACK.

3 SHEIP LINE. CENTERLITE PREMIXED WHITE(FACTORY MIXED WiTH MMM BEADS
AS RECEIVED ) ZLB./CGAL. NO.! PRISMO BEADS ON, BARRETT BLACK,

FIGURE 4 o
EXPERIMENTAL TRAFFIC STRIPE INSTALLATIONS, 1850



TABLE III
SUMMARY OF TEST DATA FROM TEST ARFA 3 AT 4 AND 7 MONTiS

#-43 between Lansing and Fast Lansing

STRIPE BEAD - TRAFFIC  LENGTH OF LIKE PAINT
NO. BRAND APPLICATION COLOR VEHICLES  STRIPE LOCATION REMAINING,
CLASS FER DAY MILES PERCENT

Conerete Surface

4 mo. 7 mo.

1l MSHD B Waite 9700 0.66 Lane 65 0
3 Centerlite B White 9700 0.66 Lane 30 0
Bituminous Conerete Surface
1 MSHD B Thite &900 0.66 Lane a0 7
2 Prismo B White 8900 0.66 Lane 55 1

With reference to Table III, it may be seen that:

1. On concrete both the MSHD 1950 Class B white lane line and WMV
Genterlite Class B white iane line had completely worn away under traffic at
7 monéhs. At 4 wmonths, MSHD had over twice as much reﬁaining ag was true of
Centerlite. Ref. Stripes 1, 3.

2. On the bituminous concrete surface the MSHD 1950 Class B white
lane 1ine.stood up better than the Prismo Lifeline Class B white lane line
at both surveys. Ref. Stripes 1, 2. Condition of paints at 9-1/2 months
ig illustrated in Figure 3F.

Test Area Four

Thig test ares is a éontinuation of Test Area 3 on routé M-43, extending
to Fast Limits of Fast Lansing on US-16. A schematic diagram of Test Area 4
is shown in Figure 4. The results of evalustion survey are given in Table IV.
Traffic in this ares was very heavy, amounting to approximatelj 12,800

vehicles per day.



No comparison can be drawm ffom this test ares hecause sll paint
atripes were completely worn aﬁay by traffic at 7 months, and very neariy
so at 4 months. See Table IV,

TABLE IV
SUNMMARY OF TEST DATA FROM TEST AREA IV AT 4 AND 7 YONTHS

M-43 and U8-16 inside Fast Lansing

BEAD TRAFFIC  LENGTH OF
STRIPE BRAND APPLICATION COLOR VEHICLES STRIPE, STRIPE PAINT REMAINING,
NO, CLASS : PER DAY MILES  LOCATICH PERCENT AT:
South Boulevard; Concrete Surface
\ , 4 mo. 7 mo.
1 WSHD B White 11800 0.52 South Lane &5 0
1 MSHD B White 11800 0.52 North Lane 3 0

North Boulevard: 2/3 Conerete, 1/3 Bituminous Concrete Surface

1 MSHD B Fhite 13400 0.52 South Lane 5 4]
1 MSHD B Wnite 13400 0.52 North Lane 1 0

Tect Area Flve

Test Area 5 is located on US-16 extending between Fowlerville and New Hudson.
fee Figure 1. In this area only MSHD 1950 Class B white and yellow stripes
were used. The purpose was to observe the wearing qualities of this type of
stripe as compared with the standard procedure of applying 6 pounds of beads

per gallon on top. The test data have been summarized in Table V.

Comparison of MSHD Class & and B Stripes

One of the major objectivés of this investigation was to determine the
relative performance of MSHD paint stripes with beads premixed and on top
versus MSHD standard practice of putting beads only on top of the paint
film. To do this it was necessary to compare the results of Test Ares 5
with those in the ares between Williamston and Eest Lansing and between
Lansing and St. Johns, where Class A application was used exclusively. The
results for this latter area are summarized below in Table V.

-8 -



TABLE ¥
SUMMARY COF TEST DATA FROW TEST AREAS 5 AND 6 AT 4 AND 8 MONTHS
Area 5: US-16-Fowlerville to New Hudson

Area 61 US-16-Esst Lensing to Williamston
bLrea 6: TUS8-27-Lensing to 8t. Johns

TEST BEAD ~ TRAFFIC  LENGTH OF  PAINT

AREA STRIPE BRAND APPLICATION COLOR TVEHICLES STRIPE, LINE REMATINING

ND. NO. CLASS ) PER DAY MILES TAOCATION PERCENT

Concrete Surface 4 mo. 8 mo.

5 1 MSHD B White 4500 —udh o 00 Lane 78 51
5 6 MSHD B Yellow 4500 1.00 Center 90 78
&) 16 MEHD A White 6300 2.34 Centerk* 17
6 17 MSHD A Yellow 3500 6.9 Center 15

#Black and white skip center on 2-lane concrete; traffic. is
total both ways.

Bituminous Conerete Surface

1 HMSHD B ¥hite 4500 19.00 Lane 85

5 78
5 6 MEHD B Yellow L5000 8.00 Center o 85
() 16 MSHD A Thite 4900 12.0Q Lane a0 60
6 17 MSHT A Yellow 4900 6.0 Center 20 30
6 17 MEED A Yellow 4900 ] 1.5 No Pasging 83 49

A comparison.of data in Table V shows that MSHD 1950 Class B stripes
have given better service than the (Class A stripes. Also it is indicated
in the ﬁhotographs in Figure 5 A through G that the Clans B lines are much
better defined than the glass A lines. This condition has been reeognized

befdre wherever paints with premiXed beads have been applied.
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. TEST AREA 5,US—16,1/2 MILE EAST
OF FOWLERVILLE—I1950 MSHD CLASS B,
WHITE LANE STRIPES.

<. Us-16, EAST LANSING —WILLIAMSTON —
1950 MSHD CLASS A, WHITE LANE AND CENTER
YELLOW. TEST AREA 6.

<. US—27, 2 MILES NORTH OF LANSING — iy, TEST AREA 5,US—16, 7MILES EAST
1950 MSHD CLASS A,YELLOW CENTER STRIPES. OF FOWLERVILLE~—1950 MSHD CLASS B,
TEST AREA 6. YELLOW CENTER STRIPES.

A US-16, EAST LANSING— WILLIAMSTON—
1950 MSHD CLASS A, WHITE LANE AND YELLOW
CENTER STRIPES. TEST AREA 6.

A TEST AREA 5,US—16, LAKE CHEMUNG —

{950 MSHD CLASS B,WHITE LANE AND YELLOW
CENTER STRIPES.

& TEST AREA 5 IN HOWELL,I950 MSHD CLASS B,
WHITE CENTER STRIPE.

FIGURE 5

RELATIVE APPEARANCE OF TRAFFIC STRIPES,AREAS 5 AND 6,AT 92 MONTHS




INCIDENTAL OBEERVATIONG

During the cource of the investipetion, two addition.l observations
vere made which are believed wortly of including in the report. They
concern (1) the effect of premixed beads on drying time of paint Cilm
and (2) bleeding characierisiics of puiul [ilms with beuds.

EFFECT OF PREMIXED BEADE ON BEY4NG TIuE

The effect of relative huwidity on the drying itime of white and
yellow paint is conglderably lessened by ithe introduction of beads
into the paint st the rzte of 4 1lb. pver gallon. The amount of this
reduction in drying time is of the order of 50 percent of bthe originsl
drying time under average field conditions, with even greater reduction
under more adverse conditions. The effect of beude in paint on drying
time is elearly illustruted by the curves in Figure G.

BLEEDIKG CHARACTERLETICS -OF PAINT Filws WITH BEADS

It was observed that the reflectorized white and yellow traffic
stripes had zecguired a slight yellowish casl where they had been applied
over tar or asphalt, such as tarred Joints, old black skip lines, joint
sealing compdunds and bitusinous concrete resurfacing materiszl.

fiicroscopic examination disclqsed that the volstile congtituente
of the bituninous materisl migrate upward through the paint fiilm and
accunulate under the beads, This material, which is apparently of =
eticky or gumny nature and initially yeliow in color, graduelly becomes
derler, then brown, and finally almost black. This resinous film is soluble
in trichloro—ethylene,-although where assoclated with tar it is insoluble
in earbon tetrachloricde. This phenomenon is shown in Figure 7.

= 10 =



90

NO. | BEADS OM j |
..... o 6L8S. /GAL.

DRYING TIME - MINUTES

30

20

| NO. 2 BEADS PREMIXED |

4 LBS./GAL.
NO. | BEADS ON
2 LBS./GAL.

o 36 %0 50 80
RELATIVE HUMIDITY ~PERCENT

70

-1+]

80

80

DRYING TIME ~MINUTES

FIGURE ©

30

20

YELLOW NO. | BEADS ON

-] LBS./GAL.. ]

g N,
950 YELLOW |

NO. 2 BEADS PREMINED |
4 L83 . /GAL.
NC. | BEADS ON

2 LBS./GAL.

40 56 &0
RELATIVE HUMIDITY-PERCENT

EFFECT OF PREMIXING GLASS BEADS IN 1950 MSHD PAVEMENT MARKING PAINT
ON RELATIONSHIF BETWEEN DRYING TIME AND RELATIVE HUMIDITY
1950 PAINTING SEASON
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The rerult of this resinous film is Lo iurn the beads durk brown in
color, although they can be showvn under the microscope stiil to be cleur,
colorless und trangparent, once they have been pried loose from their
coated cockets. The film adheres more strongly io tre concave inner
surfuces of the bead sockete than 1t does to the beuds, and probubly
he;pg to loosen the latter.

It is believed that thé glass beuds function a8 miniature burning
glusses, producing concentreted heat which encouragee upward migration
of the more volatile producte in the bituminous materisls underneath
the paint film snd subseguently through cooking actilon causes a hard
fesihous film to form lwmedistely under each besd. This action wac
found to take place more rapidly under the whife than ithe yellow painte
snd also bLhe phenomenon wee more apparent under beade with the higher
index of refraction.

It is not only the largest beads which become discolored in this
menner, vub avparently beads of zll sizes, al lsast down to very =small

Ya
ones. The discoloration occurs over Jemnite black paint material as
well as over MSHD Barreti black.

This apparent besd discoloration mey be the first evidence of
bleeding in traffic paint filus. After 1t progresses to the point
- where the beads are dark brown, & noticesble brownish cast is imparted
to the daytime appetirance of white stripes, even though no bleeding
may be vigible beiween the beads. At an advunced slage of bleeding the
paint film iteelf becomers badly discoiored,

Subseqyuent laboratory sgludies on prepared panels subjected to 7 days
under infrared and ultraviolet light al & Lemperalure of 1300 F, dis-
nlayed the same bleeding characleristics with conseyuent reduction of

reflectivity of 50 percent.
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It would appsar ab this dute that bead discoloration is just one
more aepect of the bleeding of bltuminous materials through our white
and yellow traffic marking osints, and thal ithe developumenl of any
effective method of wibtigating this phenomenon which cun be devised
should be expeclzd Lo contribute to the overall performance of traffic

paint stripes.



SHOWING BOTH GLEAR AND APPARENT BLACK DISCOLORED BEADS.
IN CENTER SPECIMEN, NOTE DARK COLORED FILM IN BOTTOM OF SOCKET
FORMED BY DISPLACED BEAD.

FIGURE 7



SUMMARY

The following observations appear warranted as a result of the
investigation:

1. MSHD 1950 standard paint stripes (Class A, white and yellow)
were gpproximately equal in performance to Priswmo binder Class A, white
and yellow. No direct compérison could be made with MMM Centerlite
Clags A paint stripe becauge ihe latter material withoul premixed beads
could not be obtained from the namufscturer.

2. MSHD 1950 white and yellow paints with beads in and on (Class B)
were superior in performence tc the same paints with beads on only (Class A)

3. MS8HD 1950 Class B stripes were with the exception of one cage
(Test Area 1) superior in performance to Prismo Class B and to WM
Centerlite Class B.

4. Barrett and Jdennite were approximately egual in durability, but
the Jennite cbserved showed a brownish discoloration and Sﬁread in width
from 5 Lo 7 inches.

5. All paints in the study showed grester durability on bltuminous
concrate Surfaceé than on portland cement concrete.

6. TFor 1950 MSHD white and yellow paints, drying time, ag well as
the effect of relative humidity on drying time, were both reduced by
incorporating Type 2 besds premixed in the paint.

7. The brownish resinous film forming at the under surfaces of the
beads ig frequently the first indicstion of bleeding of bituminous materials

through the paint stripes.
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CONCLUSICN

The experiment has conclusively demonstrated thut if Type 2 beads
are premixed in HSHD traffic paint materials in conjunction with besds
on top, a traffic stripe will result having durability, daytime
appearance, and nlghttlue reflection much superior io thut now obtained
by aoplying beade to top of opaint film only, and st lesst equal in
durability and perfermence to that of wellukgown proprietary paint
products. which are sold wiﬁh.beads premixed in the paint a1t the factory.
The incorporation of beads in MSHD painte has & further advantage of
lowering drying time and also reducing the effect of relative humidity

upon drying time.

lem



