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COI;;_P.t:.RJdl1VE II'IELD GTUDI OF LIFFEHEl~~l' TRAFFIC 
PAINTS AND STRIPING PHACUCES 

During the 1950 pcil.nting prot;r~em, five experiJ>,entul traffic Etripe 

test clreas were estublished by the Maintenance Division for the purpose 

of detera1ining the v;earing quc.lities and bead retention properties of 

Department specification HiiiteriiilS us compared with proprieto.ry traffic 

paint products" Specific objectives of this study were: 

1" Comp21re relative performo.nce of 195() i\\SHD stundard paint 
stripes with proprietary products" 

:?." Compare relative perform&nce of 1950 if.SHD standard practice 
with 1950 MSHD paints. with beads premixed and beads on, 

Do Compare relative performance of 1950 NiSHD paints with beads 
in and on with proprietary products under similar condition~o 

4o Compare relative performance of Barrett tar paint with J'ennite 
emulsion paint.., 

5o Compo..re relative performance of traffic paints on concrete and 
bituminous puvement surf&CE;$o 

The t.erJt lnstu.J_lations, locat..ed as shown in Figure l, were estc:tblished 

o.nd supervised by filr., WilliB.rtl l,<irkin of the il·lG.intenatH.!e Division.. 'the 

Hese£~rch L&borG.tory of the Testing ~md ftesearch Division has l:ir.een r·espon-

sible only for iJl&1<..iu~;:, subse4_uent observt-itions on these test ureas and for 

the reporting of the relative performance of the v&rious paint stripes, 

In November, 1950, and in Febrlliiry, 1951, <>fter all paints concerned 

had been doim at least four and eight months, respectively, evaluation 

surveys were rnude to determine the relat.ive durabilit.ies of the various 

paint stripeB" Pictures showing wearing properties at approximately 9-l/2 

months 2-re presented., In order to a.ccomplish objective Noo 2, it was 

necessary to include the m:LlecJ.t,e of paint stripe between East Lansing 

Ecnd ~Liilliu;:..~.sLon cmd on US·-;;:,7 beT..weeiJ. Lo.nsl.ng cuJ.d St" Jolms in tbe 

evalua-tion surveys., 



US I& 

M43 

MSHD 1950 

US 27, BANGHART ST. 
TO CHILSON ST. 

US 16, N. SEYMOUR, LANSING, 
TO END OF FOUR LANE WEST 

CD®@@@ 

® 
ESTABLISHED TEST AREAS. 

STANDARD 1950 PRACTICE 
OUTSIDE OF ESTABLISHED 
TEST AREAS, 

M 43, LANSING E. CITY LIMITS, 
TO BEAL ST., EAST LANSING 

BEAL ST., EAST LANSING, 
TO EAST LANSING, E. CITY LIMITS 

NEW HUDSON 

FIGURE I 



Niaterlc.l~3 

h'iichit;tu~ Et.ate Hishway Department (J'viSHD) 1950 
it-Pri smo Binder 1';)50 

Priemo Lifeline (1'rismo) 1950 
11·tinnesota Liining Center lite; (Center l.i t,L~) .1950 
J ennite (J ennite) 1950 
Barrett (Ba.rrett) l9GO 

White, end Yellow 
Yellow 
White c;ncl Yellow 
hihito e.:nd YelloN 
Bla.ck 
!Jl.01Ck 

-Jt-Prismo Binder is the Sb.me CJS Prlsmo f_.ifeJ.ine except. intermixed 

beads ·~;vere omit t(-~d., 

Tvvo typeB of beads designated T.ype 1 cmd Type 2 v~ere used in the 

investigat.iono 'l'ype l is intended for <J.tJ~)licb.-Lion on the surft.l-Ce of 

traffic paint fil<IJSj' and Type ;,.~ i:::: intended to be iidxed in tr~·tf.fLc 

Eieve 

~~0 

30 
40 
50 
GO 

100 
20~) 

Sieve 
Openingjl 

inches 

0.0551 
Oo02?J2 
0.016.5 
0.0117 
0.0098 
O.c)059 
0.0029 

from h'iinnesot<.l Minihg Comrt<:my" 

-~.--~-__!,ot.S;J,_Ye~nL P~·Qp_:~n.~-~~-~ 
Type .l 1';1 pe ;:, 

100 
65~-a5 

65--30 
10-40 100 

D5 100 
0-

,. 
,) Ll5 ?b 
0 v -

,., 

"' 

All paint stripes were put do~'.-n with regtt1Hr p<:iint sprs;,y e1.3uipwent 

by regular po.int cret-,s., Horvever ... Lhr-:Jut)lout the test 0.rev.sJ four 

different collibinut,ions of paint ~n-.:,ripe8 here lcdd dor\'no rrhe;y v1ill he 
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Claps i\ Lc-:g"ttlar application_ of paint wii~h 6 lbo ~'l<:::r Ltd .. _. of 
Ty-_pe 1 be.: .. ds on top, 

Cletss B ~~ i:'c.tint a.tJplication \\ith .;_ lb" per go.l., of t,y~e :c:: bec--'-ds 
premixed in the po.in L EJ.£td 2 lb" of 1'y _pe 1 'be0.J.s on t.op., 

Clasc C - Puint ;:~pf;lic~d,ion V1i th L.l: lb ~ per galo of Type 2 beads 
px·e1ilixed in the paint 0.nd uo beL:il.B on top., 

Centerli te are taanuf&cturEd and sold cont,_iining 4. pounds of SChEll beads 

premixed per gallon of h1ateri.s.ls .::1s c. p<::.ckaged product" In t.he cc..fJe of 

~~1ichie;an Sto_t,e Highv,ray white and ~yellov'< t-mints » hmvever, the Ty _pe 2 

beads \•verf3 prem:Lxed in the paint on the job_.? to produce u 11mteria1 

comparable to thr~ t,-~~-o 1JroprietLr:y painti'J used in the study .. 

'fhe percent of p~;i_l.Jt re111<::tining un the tk-vecHent at the ii:u1e~ of 

;;.urvey •u&s determinecl in accoi'dc_u1ce with 1-\STM test procedure De signa ti \){! 

[Jg~?l~"4 7 o Ii.ll percent V0..lues determined less tho.-n 1 h~<-V8 been 1·ated 

The experiment elearly dew.onstrb Les the uclvunt<:;.ge to bc-:J gcdned in 

stripe performLnce by -Lhe use of bc.t-J.ls fJreH1.ixed in -Lhe paint film, 

churacteristics of Pri.sri1on s Lifeline and i·dLinnesota~ s Genterlit.e is 

ohv-iously due in p&:et cct le~J.st to the presence of the small beads ( no.ld) 
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In addition to the I:'lf'._in evc-._luHtion sLurl,y, inclclentc:.l ::tudies 

associated YJith the work include the effect of iji'Aiitixed bec-.;_ds on dryi.ng 

time of paint film and obDervations rele,led to bleedi.nt; under beo.dso 

In ttrl.s phase of the work ehch tes!~ <::<.rea ;:;&.S ;-_;epa.rc.tely uppr.::dsed 

and the results therefrom hLve been presented, starting •<iLh Test 1lrea L 

It is to be noted at this point that Test icre&s 1, 2, 5, ~;nd 4 are located 

in urban areas and, therefore, subject to hlgh traffic densities Lmd 

considerable line crossing.. This will account for the generc-.;.l low valu8s 

for pe..int remaining in t.hese four arr::as, 

Test Area One: 

.A schelflO..tic diagram of Test i~rect 1 is presented in Flgurr:: 2o This 

test area is located on US-16 betHeen North Seymour, Lansj.ng, and the end 

of the four lo.ne _pavement west of Lansing, ~-Jit:-n reference to Table 1 3 

o,;hich contains a SUJillna,_ry of observa.tion date~jl the folloY.'int:, compo..risons 

on relative paint perfornu.:mces hctv8 been ma.de6 

l~ The lane lines in rrest Area. l, inclucl1ng M("?HD 1950 Clb.se B 
white, Centerlite Class C Hhite, ·r<cre completely \'Wrn &1<ay 
by traffic at 7 months and, therefore, no chrect compcc.rison 
could be made &t that time" i'ee 1etne lines pictured in 
Figure 5A. 

At 4 monthA, MSHD ClasB B white lane llne hc_,_d t-w:Lce ae, 
much paint. rmnaining on bl tuminous concrete as on port.LJ.nd 
cement concrete, and about the su..rne c~mount on portlG.nd CCht=,1t 

concrete as Center lite Clhss C v1hi0e .Lt:..ne _line, ii_ef <> St.ri 1Jes 
(8-lQ-l4-15)o 

2. i!lSJJD 1950, Class B, yellow center line had nearly the s<~me per­
cent of paint remaining on concrete as .in th_e co.se of PrisH1o 
Lifeline, Class B, yellow and about half ,_"J..s much CtS in the case 
of Minnesota Mining Centerlite Cl<...ss B yellow at 7 monthso See 
Figures OA through c<> CorrespondinJ.;:, :;-;Jf\OU.nts at 4 months weru 
much closer" Refo Stripes 5-6-'J-~lL 
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5. On bituminous concrete, iVlSHD Class B ;yellov,~ center line hc;d 
considerably less pEdnt remaining th[<n in the case of Prismo 
Lifeline Class B yellow, at '7 months. Corres;Jonding percent,~,,,e11 
at 4 months -..~ere ver;v e:lo~>e.. 1-lef .. ['.-l,l'ipes 3=6 .. 

4. On bituminous concrete, Prismo Lifeline Class C ;yellm; center 
line had the same &lt~ount of paint. rew.o.iniug ciS was the c<::.se with 
Centerlite Class C, both at 4 ;uvnths and 7 months. Ref. Stripes 
12-15. 

5. On concrete, iviSHD lDSO blc.ck lLLne llne (Barrett) had c.bout the 
same percent of paint reHwining as Jenni-Le, «t 4 months a.nd 
7 months. Ref. Stripes 4-7. 

iilt.hough J 8Hlli te [lii.O i·\:c<l '-:uJ.·o.bili t;,r appi"·oxin:u.-.teJ.;v- s~..-1ui valent 
to that of .MSHD 1950 blac1r (Barrett), th~ Jennito in Test 1\.reh l 
had a brownish cast·' and >ilclth of stripe vuried from 5 to 7 
inchf~s.. See Figure 3D, 
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SECTION 

END OF" 
FOUR LANE-WEST 

N 

END OF' RECAP 
ON BRIDGE 

COUNTY LINE 
WAVERLY ROAD 

DELTA MILLS 
ROAD SIGN 

LANSING CITY 
LIMIT' COOLIDGE ST. 

;;------l----0.6 MI. · --~~·~2Mt~+---o.a MI. 

=----------1-· ~----O.OMI. 
C"' CONCRETE s .. BLACKTOP 

SUGAR BEET 
CORNER EAST 

U.S.I6, NORTH SEYMOUR, LANSING, TO END OF 4 LANE, WEST 

4. SOLID LINE.. JENNiTE BLACK. 

5. SOLID LINE. PRISMO LIFELINE YELLOW PREMIX BINDER {NO 
&ADS IN AS RECEIVED} 4L6./GAL. PRISMO BEADS MIXED 
IN1 2 LB./GAL. NO.I PRISMO BEADS ON. 

6. SOLID LINE. 1950 SPECIFICATION MSHD YELLOW,4LB./GAL. 
NO. 2.MMM BEADS IN/ 2LB./GAL. NO.I MMM BEADS ON. 

7. SOLID Ll NE. BARRETT BLACK. 

S. SKIP LINE. 1950 SPECIFICATION MSHD WHITE; 4La/GAL. 
N0.2 MMM BEADS IN; NO BEADS ON/ BARRETT BLACK. 

9. SOLID LINE. CENTERLJTE PREMIXED YELLOW (FACTORY MIXED 
WITH MMM BEADS AS RECEIVED)1 2 LB./GAL. NO.I MMM 
SEADS ON. 

SKIP L!NE.I950 SPECIFICATION MSHD WHITE1 4LB,/GAL 
NO.2 MMM SEAOS IN1 2 La/ GAL. NO.I MMM BEADS ON/ 
BARRETT BLACK. 

SOLID LINE. PRISMO PREMIXED YELLOW (F'ACTORY MIXED 
WITH PRISMO BEADS AS RECEIVED);2La/GAL. NO.I MMM 
BEADS ON. 

SOLID LJNE. CENTERLITE PREMIXED YEU .. OW (FACTORY MIXED 
WITH MMM AS RECEIVED~ NO BEADS ON. 

SOLID LINE. PRIS.MO .PREMIXED YELLOW (FACTORY MIXED 
WITH PRISMO BEADS AS RECEIVED); NO BEADS ON. 

SKIP LINE. CENTS:RLITE PREMIXED WHrTE (FACTORY 
WITH MMM BEADS AS RECEIVED)/ NO BEADS ON/ BARRETT 
SLACK. 

SKIP LINE. 1950 SPECIFICATION MSHO WHITE1 4l.B./GAL. 
N0.2 MMM BEADS 1N1 2L6./GAL. NO.I MMM 6EADS ON/ 

)6. SKIP LJNIE.1950 SPECIFICATION 1\~SHD WHITE; NO BEADS 
ll'>l.t6L6./GAL.NO.I MMM BEADS ON/ SARRETT BLACK. 

Ia SOLJD LlNE. PRISMO LJFELJNE YELLOW PREMIX El1NDER
1 

NO 
BEADS IN;6LB./GAL. NO.I MMM BEADS ON. 

17. SOUD LINE. i950 SPECIFICATION MSHD YELLO\f\~ NO 6EADS 
IN1 6LS./GAL. NO.I MMM BEADS ON. 

FIGURE 2 

!9. SKIP LINE. PRISMO LIFELINE WHITE PREMIX BINDER1 .NO 
SEADS IN1 6L8./GAL. NO.I MMivl BEADS ON/ SARRETT 
BLACK. 

EXPERIMENTAL TRAFFIC: STRIPE INSTALLATIONS, 1950 



STRIPE 
NO .. 

8~10-15 
6 

5-H 
9 

14 
13 
12 

4 
7 

8 
6 
5 

SUMMARY OF DATA F'iOM TEST .AREA 1 AT 4 AND 7 MOimiS 
~ J ~ --

BRAND 
*BEAD 

Al'l'LICATI ON 
CLASS 

MSliD B 
MSliD B 
Prismo B 
Centerlite B 
Centerlite C: 
Primno C 
Cen:terl:!.te C 
Jennite D 
Barrett D 

MSHD 
MSliD 
Priemo 

B 
B 
B 

COLCR 
XR.AFFIC 
Vl!lHICLES' -
PER DAY 

CONCRETE SURFACE 
11lh1 te 3500 
Yellow 3300 
Yellow 3500 
Yellow 3600 
White 3300 
YellOW' 3300 
Yellow 3600 
Black 3500 
Black 3500 

LENGTH OF 
STRIPE 
MILES 

0~80 
2ol0 
lo40 
1.90 
Oo32 
o.8o 
o;,8o 
lo90 
1.80 

BITUMINOUS CONCRETE SURFACE 
White 3500 Ool2 
YellOW' 3300 OolO 
Yellow 36o0 o.lo 

*NO'.rE& Class A : Sbandard application with 6/1 beads on top. 

LIEE 
LOCATION 

Lane 
Center 
Cen:t:er 
Cen:ber 
Lane 
Center 
Center 
Lane 
Lane 

Lane 
Cen:t:er 
·Center 

Class B "' Application with 4/f beads premixed with 2# beads on. 
Class C .:;: Application with 4/f beads premixed with no beads on. 
Class D " Application with no beads. 

PAINT REMA.INING 
PERCENT 

At At 
4 Mon:ths 7 Months 

33 0 
71 22 
78 25 
79 49 
36 2 
85 55 
85 55 
61 5 
59 5 

65 
70 
80 

0 
5 

35 



,------------------------------------------------------- _, __ -- --------------------------
( ' 
1 TEST ARE A I : 

I 

...... TEST AREA 1, SECTION 3, 
1950 CENTERLITE CLASS B YELLOW CENTER STRIPE 
ON LEFT. 1950 PRISMO CLASS B YELLOW CENTER 
STRIPE ON RIGHT. 

....... TEST AREA I, SECTION 4, 
19SO CENTERLITE CLASS B YELLOW CENTER STRIPE 
ON LEFT. 1950 MSHD CLASS B YELLOW CENTER 
STRIPE ON RIGHT. 

...... TEST AREA I, SECTION 6, 

19SO PRISMO CLASS B YELLOW CENTER STRIPE 
ON LEFT. 1950 MSHD CLASS B YELLOW CENTER 
STRIPE ON RIGHT. 

....... TEST AREA 1, APPEARANCE OF .JENNITE 
SHOWING TYPICAL WIDTH OF STRIPE. 

...... 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 1/ 2 AND 3 

AT 9 1/2 MONTHS 

FIGURE 3 

IN THIS CASE 6 7/8 INCHES. 

/---------------------, 
I TEST AREA 3 
I 

...... TEST AREA 3, 
1950 PRISMO CLASS 8 WHITE LANE LINE ON LEFT. 
1950 M S H D CLASS 8 WHITE LANE LINE ON RIGHT. 



NO~~ 

16 
19 
17 
18 

C.ity Limits of I4unsing.. All test stripes &re on bltumiaous concrete 

and exterid a. distance of .J .. 8 mile each.. A scheHta.tic dia_t,r·;;;,.Ifi of this 

test c.rea ls shown in Figure 2 o.nd SWfJ.DlBTY of ter:t dc:-.ta ::dll be 

.found bel-oc; in Table IL. 

T.JJI.E II 

8-Ui..-'Jifl.b.HY OF TEST DAT.t FfW.ivl TEfiT ;~HL~ ... 2 LT 4 AND 7 hlONTHS 

US-2'7 between Banghc,rt St. and North Limits, Lansing 

BE,\D 
.L-:,.PPLICi/fiON 

CLASS 
COLOH 

TRA~Y[C 

VEH.. PEl~~ DAY 
LEi>!GTH OF 

STHiPE 
~~ILES 

LINE 
LOCATION 

FLINT 
.fU~h:iLIN I;~ G 

PER.CEiH 
4 months '7 month<!, 

~1ifED 1\ White 5700 S .. B .;¥: 0.54 Lane 45 4 
Prisw.o Binder A White 3000 N.B. 0 .. 54 Lane 35 0 
[,J::'1lD A Yellow ?5700 S.B. 0"90 Center 75 30 
Pr..i..s,:.1o !linder ,., Yell<:JCI 0000 N .B. 0.90 Center 75 30 .a 

The following comparie.ons are be.sed on d:.tta in Tr:,ble IIo Traffic in 

southbound l&nes r.c.s found to be slifntly higher thc.n that going north 

v~hiCh would f&vor the PrisiTlo lane, stripe 19., 

L At 7 months, MfHD 1350 Clu1s ic >7hlte lane llne had 4 percent of paint 
re,aaln.lng us compai'ed to zero for .Prismo Binder Clc:.ss A white, even 
though traffic .favored the Prismo product. It ls interesting to 
note that the corresponding percentages D.t 4 months \Yere reversed .. 
Hef, Stripes l6-l9o 

2.. IviSHD 1'350 Class A yellow center line and Prismo Binder Cl&.ss A ye1low 
performed equc..lly -~,·ell, hu.v...i..ag tl.1e G&..w.e pe.rceilt of l.kd.o.t remaining 
at both surveys. Re.f. Stripes 17-18. 

Pictures of center yellow paint stripes taken at 9=,·1/2 months a"re 
shovm in Figure 5E. 

Test Area 5 is located on 1(:~43 between .Lansing ccnd EFiBt Lansing" 

1l'hls particular section has a very high d<:,lly tr2.-ff:ic volume vdth conslderable 

Test. ds.ta are Sllimuarized in Table III .. 
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N 
BEAL STREET EAST LANSING I 
EAST LANSING 7-17-00 E.CITY LIMIT 
I 

TEST AREA 4 
M 43 AND US IE> 

FROM BEAL ST. 
TO EAST CITY LIMIT, 

EAST LANSING 

TEST AREA 3 
M 43 FROM LANSING 

EAST LIMIT TO BEAL ST., 
EAST LANSING 

LEGEND: 

I.S MI. 

7-IB- 50 BEAL STREETI 
EAST LANSING 

1.-J==--=--~~~Jc 

1.1 MI. 

I. SKIP LINE.1950 SPECIFICATION MSHO WHITE, 4 LB/CAL. NO. 2 M M M BEADS IN, 
2 LB./GAL. NO. I PRISMO BEADS ON; BARRETT BLACK, 

2. SKIP LINE. PRISMO PREMIXED WHITE(FACTORY MIXED WITH PRISMO BEADS 
AS RECEIVED), 2 LB./CAL. NO.I PRISMO BEADS ON i BARRETT BLACK. 

3 SKIP LINE. CENTERLITE PREMIXED WHITE(FACTORY MIXED WITH MMM BEADS 
AS RECEIVED) 2LB./GAL. NO.I PRISMO BEADS ON/ BARRETT BLACK, 

FIGURE 4 

EXPERIMENTA.L TRAFFIC STRIPE I NSTALLAnONS, 1950 

C=CONCRE:TE 
ll= BLACKTOP 



TABLE III 

SUMMARY OF TEST DATA FROM TEST AREA 3 AT 4 AND 7 MONTHS 

M-43 between Lansing and East Lansing 

STRIPE BEAD TRAFFIC LENGTH OF LINE PAINT 
NO. BRAND APPLICATION COLOR VEHICLES STRIPE LOCATION REMAINING, 

CLASS PER DAY MILES PJ:i1.~CENT ----" Concrete Surface 
~ 7 mo. 

1 MSHD B White 9700 0.66 Lane 65 0 
3. Centerlite B White 9700 0.66 Lane 30 0 

Bituminous Concrete Surface 

1 MSHD B White 8900 0.66 Lane 80 7 
2 Prismo B White 8900 0.66 Lane 55 1 

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

l. On concrete both the MSHD 1950 Class B white lane line and MMM 

Centerlite Class B white lane line had completely worn away under traffic at 

7 months. At 4 months, MSHD had over twice as much remaining as was true of 

Centerlite. Ref. Stripes l, 3. 

2. On the bituminous concrete surface the MSHD 1950 Class B white 

lane line 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 

is illustrated in Figure 3F. 

Test Area :[our 

This test area is a continuation of Test Area 3 on route M-43, extending 

to East Limits of East Lansing on US-16. A schematic diagram of Test Area 4 

is shown in Figure 4. The results of evaluation survey are given in Table IV. 

Traffic in this area was very heavy, amounting to approximately 12,800 

vehicles per day. 
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No comparison can be dra~m from this test area because all paint 

stripes were completely worn away by traffic at 7 months, and very nearly 

so at 4 months. See Table IV. 

TABLE IV 

SUMMARY OF TEST DATA FROM TEST AREA IV AT 4 AND 7 MONTHS 

M-43 and US-16 inside East Lansing 
BEAD TRAFFIC LENGTH OF' 

STRIPE BRAND APPLICATION COLOR VEHICLES STRIPE, STRIPE PAINT REMAINING, 
NO. CLASS PER DAY MILES LOCATION PERCENT AT: 

South Boulevard; Concrete Surface 
4 mo. 7 mo. 

1 MSHD B White 11800 0.52 South Lane 5 0 
1 MSHD B White 11800 0.52 North Lane 3 0 

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

1 MSHD B White 13400 0.52 South Lane 5 0 
1 Mi!_HD B White 13400 0.52 North Lane 1 0 

Test Area Five 

Test Area 5 is located on US-16 extending between Fowlerville and New Hudson. 

See 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 proceCiure of applying 6 pounds of beads 

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

Comparison of MSHD Class A and B Stripes 

One of the major objectives 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 Area 5 

with those in the area between Williamston and East Lansing and between 

Lansing and St. Johns, where Class A application was used exclusively. The 

results for this latter area are summarized below i.n Table v. 
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TABLE V 

SUMMA!1Y OF TEST DATA FROM TEST AREAS 5 AND 6 AT 4 AND 8 MONTHS 

Area 5: US-16--Fowlerville to New Hudson 
Area 6: US-16-East Lansing to Williwnston 
Area 6: US-27--Lansing to St. Johns 

TEST BEAD TRAFfiC LENGTH OF PAINT 
.@EA STRIPE BRAND APPLICATION COLOR VEHICLES STRIPE, LINE REMAINING 
..11_0. NO • CLAf3.S PER DAY MU,ES LOCATION PERCENT 

5 
5 

6 
6 

5 
5 

6 
6 
6 

l 
6 

16 
17 

l 
6 

16 
17 
17 

Concrete Surface 4 mo. 
MSHD B White 4500 -4.00 Lane ?"if" 
MSHD B Yellow "4500 1.00 Center 90 

MSHD A White 6900 2.34 Center'~ 

MSHD A Yellow 3500 6.9 Center 

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

Bituminous Concrete Surface 

MSHD B White 4500 19.00 Le.ne 85 
MSHD B Yellow 4500 8.00 Center 92 

MSHD A White 4900 12.00 Lane 80 
MSHn A Yellow 4900 6.0 Center 80 
MSHD A Yellow 4900 1.5 No passl_12_~ 

A comparison of data in Table V shows the.t MSHD 1950 Class B stripE>s 

have given better service than the Class A stripes. Also it is in<'licated 

in the photographs in Figure 5 A through G that the ClaYs B lines are much 

better defined than the class A lines. This conoi tion has been recogni?.ecl 

before wherever paints with premixed beads have been applied. 

- 9-

8 mo. 
51 
78 

17 
15 

78 
85 

60 
30 
49 



----------------~ 

! 
,------------------..... 

( ) 
I I 

......... US-16, EAST LANSING-WILLIAMSTON-

1950 MSHD CLASS A, WHITE LANE AND CENTER 

YELLOW. TEST AREA 6. 

........ TEST AREA 5,US-16,V2 MILE EAST 

OF FOWLERVILLE-1950 MSHD CLASS B, 

WHITE LANE STRIPES. 

......... US-27, 2 MILES NORTH OF LANSING-

1950 MSHD CLASS A, YELLOW CENTER STRIPES­

TEST AREA 6. 

......... TEST AREA 5,US-16, 7MILES EAST 

OF FOWLE.RVILLE-1950 MSHD CLASS B, 

YELLOW CENTER STRIPES. 

------------------..... 
( l 
I I 

........ US-16, EAST LANSING-WILLIAMSTON-

1950 MSHD CLASS A, WHITE LANE AND YELLOW 

CENTER STRIPES. TEST AREA 6. 

........ TEST AREA 5, US-16, LAKE CHEMUNG-

1950 MSHD CLASS B,WHITE. LANE AND YELLOW 

CENTER STRIPES. 

FIGURE 5 

......... TEST AREA 5 IN HOWELL,I950 MSHD CLASS B, 

WHITE CENTER STRIPE. 

RELATIVE APPEARANCE OF TRAFFIC STRIPES1 AREAS 5 AND 6,AT 9 V2 MONTHS 



INCIDENTAL OBSERVATIONS 

Dm:·ing the course of the investi5c..tion, two addlt.1.vn..,l observations 

v;ere Hi&de 'Nhich o.re believed ~~-or-thy of incluclint, in the report. They 

concern (l) the effect of premixed beads op dryinl'; time of paint film 

t.l.nd (2) bleeding ct.&racterls'l,ics of puiat. films -,:,.lth beuds. 

EFFECT OF PREMIXED BEADS ON D~liiG TI~V,E 

The effect of rel&.tive humidity on the drying time of white and 

yellow paint is considerably lessened by the introduction of beads 

into the paint 0.t the rate of 4 lb. per gallon. The amount of this 

reduction in drying time is of the order of 50 percent of the original 

drying time under average field conditions, with even greater reduction 

under more adverse conditions. The effect of beads in paint on drying 

time is clearly illustruted by the curves in Figure G. 

BLEEDING CHAlbC1'ERLSTICS OU PAINT FlLlviS WITH BEADS 

It was observed thb.t the reflectorized white and yellow traffic 

stripes had ac,1uired a slight Ji ellowish cast where they had been appli8d 

over tar or asphalt, such as tarred .joints, old blaclc slcip lines, joint 

sealing compounds and bitUlilinous eoncrete resurfacing material. 

Microscopic examination disclosed that the volhtile constituents 

of the bituminous material migrate upvmrd through the piiint film and 

accumulate under the beads, This material, which is apparently of a 

sticky or gunnny nature and ini tiall;) yellow in color, gradually becomes 

darker, then brovm, and finally almost black. This resinous film is soluble 

in trichloro-ethylene, although where associated with tar H is insoluble 

in carbon tetrachloride. This phenomenon is shown in Figure 7. 

- 10-



90--, 

eo ---, 

( 1950 WHITt 

70 -l 

1&0 -

" "' ... 
::> z 50 -
::; 
I 

"' ::; 
;::: 

" 40 ~ z 
;: 
0: 
0 

30 ,........ 

20 -

10-, 

0 30 

1/ 
90-

I so 1- • 

J NO. I BEADS ON)~ 
6 LBS./GAL. 

~ 1950 YEI..LOWlo. I BEADS ON)~ 0 

6Li!>S./GAI.. 

701-

• 

·- 60 f-c 
I -

0 " J 
... ... 
::> 
z 50 ,_, 
::; 
I 

' / 
I 

"' :::; 
;::: 

' I 
/ "' 40 z 

/, 
/ 

;: ,;' 
" 0 ' / 

I,.." _,_,.. 
; 

/ • ; 

""' • 
~ 

---~-

0 '"" ""' ""' 
30 - ~ ...... ~ 

~,y \1 
20 -

·-/ 
( 1950 WHITE NO.2 BEADS PREMIXED 

4 LBS./GAL. 
(1950 YELLOW 

NO. I !lEADS ON 
2 LBS./GAL. 

-
10-

40 50 60 70 so 0 30 40 50 60 70 

RELATIVE HUMIDITY-PERCENT RELATIVE HUMIDITY-PERCENT 

FIGURE 6 

EFFECT OF PREMIXING GLASS BEADS IN 1950 MSHD PAVEMENT MARKING PAINT 
ON RELATIONSHIP BETWEEN DRYING TIME AND RELATIVE HUMIDITY 

1950 PAINTING SEASON 

NO.2 &EADS PREMIXED 
4 L.BS. /GAL. 

NO. I BEADS ON 
2 LBS./GAL. 

80 



The result of ·chis resinous fil"' is to turn the beads dt<rk brown in 

color, although they can be shovm under the microscope still to be cleetr, 

colorless und transparent, once they have been pried loose from thei.r 

coated rockets. The film adheres more strongl;y to tr.<e concave inner 

surfaces of the bead sockets than it does to the bec.ds, c.nd probb.bly 

helps to loosen the latter. 

It is believed th&.t the glass beads function as U1iniature burning 

glasses, producing concentrated heat <~hicb encourages upw&rd migrs.tion 

of the more volatile products in the bituruinous materials underneath 

the paint film and subsequently through cooking c>CLion causes a hard 

resinous fi.lm to form immediately under each bead. This action wao 

found to take place more rapidly under the white than the yellow prdnts 

and al~o the phenomenon was more apparent under beuds with tbe higher 

index of refraction. 

It, is not only the largest be&ds v1hich become discolored in this 

manner, out a.,parently behds of &11 Eizes, ctG least down to very small 
•• 

ones. The discoloration occurs over Jennite black paint material as 

well as over li!SHD Barrett black. 

Tlus apparent beb.d discoloration may be the first evidence of 

bleeding in traffic po.int films. After it progresses to the point 

where the beads ure dark brown, a noticeable brownish cast is imparted 

to the daytime appearance of white f:tripes, even though no bleeding 

may be visible between the beads. At an advanced etage of bleedi!lg the 

paint film itself becomes badly discolored. 

Subse.:,uent labor«tor;v wtu.die11 on pr·epiireu panels subjected to 7 days 

under infrared and ultraviolet ll~.ht &L <o. Lemper-.cture of lZ,JO F. dis-

played the same bleeding characteristics with consetiuent reduction of 

reflectivity of 50 percent. 
·11-



It would appeE.r at this dute th,,t 0ead diPcolorcction is just one 

more aspect of the bleeding of bituminous materials through our white 

10.nd yellmv traffic marking paints, and that Lhe d6velopmenL of any 

effective method of •~ciLigating this t>henomenon which can be devised 

Ehould be expect~d to contribute to the overall perfontunce of traffic 

paint stripes. 



.olllll-111!.. SHOWING BOTH CLEAR 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 approximately equal in performance to Prismo binder Class A, white 

and yellow. No direct comparison could be made with \IMM Centerli te 

Class A paint stripe because the latter material without premixed beacls 

could not be obtained from the namufacturer. 

2. MSHD 1950 white and yellow paints with beads in and on (Class B) 

were superior in performance to the same paints with beads on only (Class 1\) 

3. MSHD 1950 Class B stripes were with the exceptton of one case 

(Test Area 1) superior in performance to Priemo Class B and to M'.,1M 

Centerli te Class B. 

4. Barrett and Jennite were approximately equal in rJ.urability, but 

the Jennite observed showed a brovmish discoloration ancl spread in width 

from 5 to 7 inches. 

5. All paints in the study showed greater durability on bituminous 

concrete surfaces than on portland cement concrete. 

6. For 1950 MSHD white llild yellow paints, drying time, as well as 

the effect of relative humidity on drying time, were both reduced by 

incorporati.ng Type 2 beads premixed in the paint. 

7. The brownish resinous film forming at the uncler surfaces of the 

beads is frequently the first indication of bleeding of bituminous materials 

t~rough the paint stripes. 

- 13 -



CON Cl.U SIO!-l 

The experiment has conclusively demonstrated thcct if Type 2 beads 

are premixed in i\\SHD traffic paint materials in conjunction 11ith be&ds 

on top, a traffic stripe viill result h&ving durability, daytime 

appearance, and nighttiwe reflection much superior to that now obtained 

b:y- appl;y ing beade to top of paint film onl.;,, and at lehst ey_ual in 

durability and performance to tlJ&t of well-known pro~rietary pc,int 

products which are sold with beads premixed in the P'dnt at the factory. 

The incorpora.tion of beads in MSHD paints has a furLher advantage of 

lowering drying time and also reducing the effect of relative humidity 

upon drying time. 
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