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NUMBER U90 - 3 

CARBON BLACK MODIFIED PAVEMENT 

Re f erence 

Research I n vestigation P85-4, Wor k Plan 86-R- 8 , Update U88- l 

Pu rpose 

This update revie4s the p e rformance of ca rbon blac k mo d ified a nd high 
stabi lity co n tro l mixes in resisti n g t h e redevelopmen t of wh eel path 
ru~. ting . 

A 3500' + sec tion of Route 7 paved i n 1979 , Court Street in Mi ddlebury , 
deve loped dis tress in t h e form of r u tting and shoving s h ortly after 
p l.aceme nt . By Jun e of 1985 , rutt i n g in the wheelpaths ave r aged 10/16" wjth 
maxi mum v alues of 1 ll/16" , An inves tigation , completed i n July 1985 
( P8 5-4 ) , concluded tha t the paveme n L dis tress 1.;as t h e result of a number of 
f acto r s , but that t he ma j or cau se was du e to ins t abilit y of the plant mixed 
base cours e . 

1 n 1986, a ·decision wa s made to reconstruct two 600+ foot sections of 
Cou r L Street at t h e School Street and Ch a r les Aven u e intersections i n an 
attempt to d e termine whaL would be r equire d to re h abi l itate t h e e n tire 
pro ,j ec t in future years . Cons tru e ti on was carri ed o u t under proj ec l 
i'liddlebury F'0 19-3(39 JS in August and Se ptemb e r , 1986 . The proced u n ' 
included t h e stepped remova l of the existjng pave me n t cou rses wi t h full 
l'c moval ove r the mid s e c Lio n. Both mixe s used AC20 asph.al t with a 75 bl o1.; 
:"-!arshall test c rite ria in place o f the standard 50 blow require menL. 
StabiUty requirements 1.;e r c increased fro m 1000 lb. to 1500 lb. f o r Type [ 
a nd Lo 1800 lb . for Ty p es II and III. Th e paveme nt t~vpical subst i tu Led twtJ 
2 1 I 2" cou rses of Type l f or t h e sta ndard p l ant 111 ixed base cou rse with one 
1 :J/ 4 ., course or Type T1 n nd o n e 1 l/4" course of T~.:pe I I I. Carbon b l ac !\ 
<:-II CROFT L 8 by Cabot Corp. l was added at a raLe of 25 lb . pe r ton to Lh•! 
mi.x p .laced at t h e Chat·les Avenue inte r secLion . Traffic was k epL off th e 
11e1; pavement. unli t the s ur fnce t e mperat ut·es hud coo led to l00° F. 
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Tb e 'i;jO t ons o f bituminous mix ''ilh ca rbo n bl&~l< add~~d 1..:as bjd at 
$ 78.00 per to11. Th e hig h stabiJity con Lt'o J mix ,.;as bjd aL $:~5 . 00 per 
ton "·h ich l>as o n ly s .l igh tly high er· Lh an the projec t a\·e t·r.~g r • u11i t price 
for the j t em . The Cabo t Co r p o rat. i on rep o r t s that ~ ~ arbon b 1 a c ){ 
P H CROF J L HI h' l:lS i'ln:ti lab]e at a cost of $0 . 33 p e r pound FOB l?ra n )\ljn, 
LA or $0. 31 per pou nd at Hldd l ebury, VT . Th e c ost of Lhe product h as 
n o t changed Lh rnugh ~larch of 1990. Cabot ' s Project T'lanager· c urren"tl y 
r e c o m rn end s l h a t. c a r b o n b 1 a c l< be add e d a L t h e r a L e o f ) 5% o f t h e 
asphalt content if AC 20 aspha l "t i s us ed . Tha t would amount to li 

loading o f 1 8 1 bs . • o f c.:a t·bon black Hi th a r e duct i o n in the asphalt 
conte nt of 11 J bs . p e r Lon. Such usage wo uld resuJ L i n <1 $6 . 00 per 
ton increase in t h e material cost o f t h e modified mix . 

S t atus 

Traff i c volumes have inc reased 
. exceeding 16, 000 vehicles p~r day . 

s igns o f dis tress or rutting each 
hav e bee n doc u me nted as follo1vS : 

over t h e test sections a nd are n ow 
Th e si Les h ave bee n examined for 

fall since place ment . The results 

Carbon Black Con t rol 
no cracks Pa v erne nt Crac ){ i n g 1 diagon al cracl< 

Rid e Qual ity- Mays values in 

Carbon Blac k 
Control 
Old Paveme n t 

inc h/mile at 35 mph 

1 Year (11-87) 
11 7 
1 1 1 
198 

Rut Neasu reme n ts - i n 1 /16 inch increme n ts 

Depth 1 Year 2 Years 3 Year s 
Re placed (10 - 87) ( 1 1- 88) 110- 89l 

CB Con trol CB Cont r o l CB Con tro l 
0 6 . 2 14 . 2 11.0 1 7. 5 . 11. 8 15 . 5 
1 2 . 8 5 . 5 6. 2 
1 l/2 1. 2 3 . 0 3 . 2 6 . 5 3 . 2 7 . 0 
3 0 . 8 2 . 2 2 . 2 4 . 2 2 . 0 4 . 2 
5 1/2 0 . 5 1. 2 2 . 2 3 . 8 2 . 2 4 . 2 
8 0 . 5 1 . 2 1 . 7 3.9 2 . 2 3 . 4 

Suruma r ;y: 

Significan t fi ndi n gs n oted t h ro ugh three yea r s of service i nc lude 
t h e followi ng : 

One inch o f carbon blacl{ modified mix was unabl e to prevent rutti n g 
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One and o ne half )nc h of the h igh stability control mi x t..ras unlible to 
prevent rutting which averaged 7/16 of a n inch . 
One and one half inch o r more of the carbon black modifier mix and 
three inches or more of the high stability mix were able to r esist 
above normal rutting through three years o f service. 

There 1..rere no increases in the amount of rutting from th e second to 
t he third year o f service on either type of mix at the three inc h to 
eight inch locations. 

All thicknesses of t h e carbon black modif ied mix developed less 
rutting than e qual thicknesses of t he high stability control mix. 

There 1..ras no abnormal rutting in either the carbon black or control 
mi xes where they were placed at a thickness of three i n c h es or 
greater . 

There was n o in c rease in rutting at t h e t h ree inch or greater 
t hi c kness I.Ji th either mix between the second and third years. Such 
results suggest the 4/16 inch average rutting in the con trol mix and 
t h e 2/16 inch average rutting in the carbon black mix may be the 
result of normal pavement consolidation rather t han the plas tic flow 
or migration of mix which is associated with serious rutting probl e ms. 

Recommendation 

Based upon the performance info rmation gathered through three 
years of service, it appears that removal and replaceme n t of t he 
binder and surface course with either a carbon black modifie d or high 
stability mix I.Jould prevent the reoccurance of the rutting and poor 
riding quality present on the remainder of the original 1979 
construction project . 

Follow-Up 

Ins pec tions and testing will continue on t he test sections. 

Distribution : A,B,C,D,E,F , G 




