
MATERIALS &. RESEARCH DIVISION 

Rt~'!-;r~d _oy~· f·,· ·-' 
f R. Phalen , P . E. 
(~ t e r ials & l~esea rc h 

Engineer 

RESEARCH UPDATE 

Prepared Byffv;-
Peter C . Winters 
J a nuary 20 , 1988 
Page 1 of 2 
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USE OF 60/70 VS 85 / 100 P ENETRA'L' ION GHAOED AS PHALT CEMI!.:N'I' 

REFERENCE: 
Work Plan 82-B&R-21, Research Report 85-1 

HISTORY: 
In 1982 a research project was undertaken to compare t h e performance 
of bi tum i n o u s concrete usi n g 60/7 0 pen e tra ti o n g r aded asphalt ceme nt 
~ith the 85/100 penetration graded aspha lt cement u s ual ly used . The 
u se of 60/70 pen. graded asphalt ceme n t t-.•as proposed as a mean s t o 
reduce the risk of rutting to be expected fr om the road ' s h igh traffic 
volumes . It was also expected that some i ncrease in r eflected cracking 
~-.;ould result. The e valuation was inco rporated in to a pavi ng project 
on U.S. Route 302 in t h e town of Berlin Vt . c o nsist ing of a l eveling 
course and a 1-l/ 4" wearing course . 

Approximately 5700 tons of b itumino u s concrete using 60/7 0 p e n . 
graded asphalt ceme nt• (6 0 / 70 mix) was p roduce d a nd place d duri n g 
Sept./Oct . of 198 2 . TwG hundre d seventy tons of mix usi ng 85/ 100 pen . 
graded aspha l t ceme nt ( 85 /100 mix) was also produced and placed o n a 
segment of t h e project f o r compar ison. The r e f e r enced r eport ( 85- L) 
was publish ed in January o f 198 5 a nd discussed details o f the design, 
produ ction , t.esti. n g and a p p lication of the two mixes . Th e r e port 
noted that t h e mix des i gn was the same for b oth mixes with the s ingle 
variable being t h e grade o f asphalt cement us e d . Testi n g of asphalt 
samples s h o wed t ha t t h e 60/70 mix a s phalt had an average penetration 
va l ue of 70 whil e t h e average for t h e 85/ 100 asphalt was 86 . Further 
details of t esti n g including viscosity (2263 for 60/70 vs. 14 75 for 
the 85/100) and residue from t h in fi l m oven tes t (41-46 p e n. f or 60/70 
vs. 49 p e n.for the 85/ 100) are available in the r eport . 

Th e asphalt test results s uggest t hat c r oss con tam ina ti o n may 
have occurred producing a bl e nding o f as phalts which narrow ed th e 
diffe r e nce in penetration va l ues b etwee n t h e two mixes to 16. T h e 
average diffe rence between t h e specifications would have been 27 . 5 and 
the max imum 40. 

STATUS: 
Th e 1985 r-eport presented the foll o wing table a nd the summary 

contained the following s tatement. "With t h e e xc e ption of reflective 
c racking , the areas with two diff e r e nt grades o f asphal t hav e 
per-formed and appear nearly identical." 

(Ove r-) 
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Table 1. 

*1) Re fl ective c racking (%) 
2) Rutt i ng Values 
3) May~ Me t er (Inches /Mile) 
4) Fri ct ion Va lue (@ 40 MPH) 

60/7 0 
39 

2/16 
31 
42 
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85/100 
77 

2 / 16 
39 
44 

* Res ul ts fr o m test sec tion only , other data col l ected thro ughout the 
projec t,inc ludlng th e t es t sect i on . 

I n April o f 1987 a field i n spection revealed t ha t refl ec t ive 
crack i ng i n t he 60/70 mix had increased to 68% while in the 85/100 mix 
it had increa sed to 90% . 

A rutting survey in January o f 1988 reveal e d that in a n area 
free o f turn i ng moveme nts 5/16 " was the deepest rut r eading i n both 
t he 85/100 mi x and th e 60/70 mix . The average rut d e pth in the 85/ 100 
mix was 3/1 6" while in th e 60/70 mix it was 2/16". At th e 
i ntersection o f U. S . Route 302 a nd the Berlin State Highway , rut 
readings were taken i n t he vic inity of s t o pbars in order to d e t ermine 
the difference i~ performance of pavemen ts exposed to stop c ondit ion 
t r'affi c . The deepest r e ading in the 85/100 mi x was 8/16 " while the 
average reading t.;as 2/16" . In the 60/70 mix the deepest readi ng was 
10/16" with a n average .reading of 2/16". 

There 1.;as no surface r ippl i ng in t he area of the tra ffi c light.: 
with eithe r type of mix . 

Update d rideabi li ty r eadings and skid numbers are not available 
for 1985 o r 1986. · 

As o f January 1988 there we r e no surface cracks whic h were n o t 
reflected c rac ks. 

CONCLUSION: 
There was no significant difference in rutting b etwe e n th e two 

pavements. There was an une xpected r educ tio n in reflective c rac k i ng 
wi th the 60/7 0 mix . The overall performance was very similar. 

The similarity o f performance may be due to the similarity i n 
p e netration values attained in the two mixes which we re at the closest 
extr e me ends of thei r respective ran ges . 

Al though this project will continue unde r i n formal observation, 
no f o rmal inspection o r further report i ng is plann e d . 

Distribution A,B,D,E,DTA-6 




