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EXPERIMENTAL USE OF 
ASPHALT RUBBER SURFACE TREATMENT 

Interim Report No. 2 For The Period 
June 1981 - September 1983 

INTRODUCTION 

This interim report discusses the condition and performance of a 

highway treated in 1979 with experimental applications of OVER-FLEX 

asphalt rubber. The material was applied on Interstate 91 Southbound, 

between t he Ascutney and Springfield interchanges, as an asphalt rub

ber surface treatmen t (ARST) on 8.54 miles of roadway between mi le

markers 51/24 and 42/70 and as an asphalt rubber interlayer (ARI) on 

0.97 miles of roadway between milemarkers 42/70 and 41/73. The control 

treatment consisted of two one-inch courses of bituminous concrete 

pavement placed on the adjacent 9.5 mile Northbound lane. 

For detailed information on the construction phase and the initial per

formance of the experimental treatment, refer to Initial Report 79-6 

and Interim Report 81-4. 
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PROJECT CONDITION AND PERFORMANCE 

LOSS OF COVER STONE 

A detai led inspection made at half mile intervals on August 19, 

1982 revealed no increase in stone loss over that noted on 12/9/80. Loss 

at that time was recorded at 20% on the passing lane and 14% on the travel 

lane with the 3/8'' cover stone and 9% loss on the passing lane and 8% on the 

travel lane treated with l/2 11 stone. The inspection revealed the presence 

of more fractured stone particles in the surface of the treatment. The 

identification of total stone loss had become more difficult to determine , 

due to slight movement of the rubber particles resulting in partial filling 

of the voids left by previous stone losses. 

The project was inspected again in detail on June 21, 1983. There was 

no appearance of additional stone loss or loose stones on the roadway or 

shoulders. However, an actual count of stone loss was not possible, due to 

partial or complete filling of the voids left by previous stone loss with 

asphalt rubber material. There has been no significant loss of cover stone or 

asphalt rubber along the edge of cracks in the surface treatment. 

The asphalt rubbe~ or more specifically the rubber, has become more 

visible in some areas, resulting in a black or dark appearing surface. The 

condition is more apparent towards the edges of the initial spraybar applica

tion. It has occurred frequently at a point 7+ feet right of centerline in 

the travel lane. The condition has not occurred with any regularity in the 

wheel paths of either lane nor has it occurred at any location in the 1 mile 

section treated with 1/2 inch cover stone . 
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REFLECTIVE CRACKING 

Original 
Treatment Crack Count 

ARST (4 test sections 182'/lOOLf 
totaling 4240Lf) 

*ARI (2 test sections 
totaling 798Lf) 

131'/lOOLf 

**Control Section (4 test 
sections totaling 2122Lf) 

244'/lOOLf 

*(1) 1" bituminous surface course 

**(2) 1" courses bituminous pavement 

2/BO 

50 

44 

12 

% Reflective Cracking 
3/80 4/80 4/81 8/82 

65 76 89 100 

53 56 82 93 

14 15 42 51 

See Appendix for type of cracks on Crack Count Summary Sheets 

PAVEMENT RUTTING 

Treatment Location Pre-construction '12LBO 6L8J 

ARST Travel Lane 4/8" - 5/8" 2/32 3/32 
Passing Lane 3/8" 1/32 2/32 

ARI Travel Lane 4/811 
- 5/8" ~1) ~n Passing Lane 3/8" 1 ) 

Control Section Travel Lane 5/8" ~ 1 ) ( 1 ) 
Passing Lane 3/8" 1) (1) 

( 1 ) No readings taken 
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6/83 

100 

97 

58 

6LBJ 

3/32 
2/32 

2/32 
1/32 

5/32 
3/32 



RIDING QUALITY 

Riding quality as measured in inches of roughness per mile with a 

Mays Ride t~eter . 

Treatment Inches per Mile 

1978 11/79 11/80 11/81 10/82 

ARST 140 30 47 63 79 

ARI 21 28 45 47 

Control Section 193 16 31 32 50 

FRICTION VALUES 

Friction values obtained with a locked wheel friction trailer operating 

at 40 mph were as foll ows: 

Treatment Average Friction Value 

10L79 9/80 9/81 9/82 9/83* 

ARST {3/8 11 stone) 46 50 47 47 43 

ARST {1/2 11 stone) 46 50 49 48 48 

ARI 45 42 47 45 

Control Section 50 30 43 42 

*1983 values may be subject to slight change when calibration factor 
is establ ished 
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MAINTENANCE REQUIREMENTS 

There have been no maintenance requirements on the asphalt rubber 

surface treatment, interlayer, or northbound control section during 

this reporting period. 

PROJ ECTED REQUIREMENTS 

Since the problem with cover stone loss has stabilized, the Agency 

does not anticipate a need for any corrective changes or maintenance 

requirements in the near future. 
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SUMMARY OF PROJECT CONDITION AND PERFORMANCE 

Loss of Cover Stone 

The surface treatment has stabilized following sig

nificant stone losses through the first eight months 

of exposure to traffic. 

Reflective Cracking 

Pavement Rutting 

Riding Quality 

Friction Values 

100% of the original cracks have reflected through the 

ARST, 97% on the ARI, and 58% on the standard bitumin

au s overlay. 

Rutting has been insignificant on all three treatments. 

1982 Mays Ride Meter readings averaged 79 inches per 

mile on the ARST, 47 inches per mile on the ARI, and 

50 inches per mile on the standard bituminous overlay. 

1983 readings averaged 43 on the ARST with 3/8 11 stone, 

48 on the~~~ stone, 45 on the ARI, and 42 on the bitu

minous pavement control section, (See note, Page 4). 

Maintenance Requirements 

There were no maintenance requi rements during this 

reporting period and no corrective changes or maintenance 

is anticipated in the near future. 
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CONCLUSIONS 

The following preliminary conclusions can be drawn from the project, 

following 50 months of observation: 

(1) The OVER-FLEX asphalt rubber surface treatment 

is performing satisfactorily as a riding surface, 

following a significant loss of cover stone dur

ing the first eight months of exposure to traffic. 

(2) Neither the surface treatment nor the asphalt 

rubber interlayer were as successful as a 2 inch 

bituminous overlay in preventing reflective crack

ing. 
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RECOMMENDATIONS 

{1) Asphalt rubber surface treatments could be considered for use and 

evaluated for performance as a substitute for a thin bituminous 

overlay or a standard chip seal surface treatment on medium or 

low volume roadways. 

(2) If the system is to be tried again, greater emphasis should be 

placed on the selection of a single sized stone which would 

insure adequate embedment and cover without a build-up of stone 

which makes it subject to loss under traffic. 

The Agency will continue to monitor the experimental and control 

sections until retreatment is required. A final report, which will 

include life cycle costs, will be prepared at that t ime. 

8 



TABLE OF APPENDIXES 
Page --

Appendix A Stone Loss Summary.... . ... ... .... . .............. . 10 

Appendix B Crack Count SuiTITiary ...... ARST......... ... . . . . . . . . 11 

Appendix C Crack Count Summary ...... ARI..................... 12 

Appendix 0 Crack Count Summary ..... . Control Section. ........ 13 

Appendix E Photographs...................................... 14-16 

9 



Vt . Agency of Transportati on 
Mat erial s & Research Divi si on 

STONE LOSS SUMMARY SHEET 

Appendix A 

Location & Route 5 PR I~G,FIE.t..DLWEAT~ERSFtEQ> .l. -9l Sl?. 

Ex peri menta 1 Feature A~Pf-\ALT Ru~ .SUR FACE. TREAT MEN I 

Percent St one Loss Based on Fi eld Count 

Mil e Marker Travel Lane Passi n? Lane 
Location 12/80 6/81 . 8/ 82 12/80 6 81 8/82 

S0/95 / .3 15 17 /5 ICJ Zl 

sojso IZ IZ 20 18 z4 zz 
So/oo 10 IZ 13 10 IZ 1.3 

49/so & 9 IV / 5 I? 18 

'1?/oo 7 7 t./ /0 14 IZ 

L./8/so 13 IZ /8 z z /7 20 
~s/oo /0 9 IZ z o /7 18 
i/7/so /£/ ;Lj /0 .Z/ 17 I 'I 
'17/IXJ /8 ? ;(j 2tl ;25 17 

4~/so ZB zz 2 2... 2 7 zo 20 
41~/oo /9 /3 1¥ 2 1 lh .zo 
4s,ke> / 3 / :Z. /~ / 9 22 2 1 

~5/oo / 8 9 l o .2/ 17 13 

~~;Oc1 IS I~ I Z. 2Z 17 ;'-/ 
-s'J/s o /7 /~ /~ ,27 25 / 9 
L/3/ 0D /to /0 II 25 Ito /9 

AV£R..Aq£ = 1'-/ IZ 11 zo /Cf 18 

Val ues above are for areas with 3/811 cover stone which averaged 45 stones per 
211 'square area . 

11-/jso 8 / 2- /0 9 12.. 12.. 

Location 44/50 has 1/2 11 cover stone which averaged 22 stones per 2" square area. 
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Vermont Age11cy of Trans portati on 
~a te ri a ls & Research Di vis ion 

CRACK COUNT SUMMARY SHEET 
Appendi x B 

Location & Route SP/?It,I(,Ftcm-Wo.rJIE&sFIE.i.D I -91 Job Number J.E F 91 • 1 @) 
Experimental Feature A.selfAL.rRu88£BSUii'taa:TRCAIMCAJTWidth of Roadway 2J../.' 

Code for Crack Type 

Sourfll30UND 
Type A = Transverse from shoulder to shoulder 
Type B = Al l other cracks of transverse nature 
Type C = Longitudinal of any nature 
Type D = Miscellaneous 

Original l 

Date 1o 1 ,s /.7<1 :!./~/so .3/ 1ojeo 4/ I If. /80 'I/ 8 /81 o I .!5 lsz. I I 

Section # I 

'I Type A Lt,8D ltf/3 I '-//3 1'113 L534 L~58 
~Type B 497 683 843 8.7fr> 70/n 81._5 
43 Type C ~1:,5<]_ I~S ?olD 1525 18oL/ 20BZ. 

~Type 0 20 {30 LZCf ..ZOL 108 .:J(JLf 

~Total _'{8_5_~ _Z_;3_5_1_ -~lf_l_ _flo~_ ~202.. - ~JJ.~ Avg./100' of ----- -- - --

~ roadway I 183.Z 88.1 12-k./ 15/.5 158.&, I 8/o. '/ 

Section # I 
! ' 

41:'. Type A I Zl - Zl.O ZZ.Q_ 2ZO 21/c 21&, 

W>Type B 2..32. /OCJ 15J/ 111 118 238 
Type C _!/8Q_ z L1 8_1 bQB__ t:,7o 

'l7,:Type o ___ 30(, - 0 0 0 ~--0 I 15 :.b ·--- .. _ -. ---
53'/'Tota 1 11- LJ;3J _ ...33~ -~Cj_l_- ~72 _I P?-1..._ _lj:}fj_ _ ---- - - -- - - - --- -

Avg.llOO' of 
1 

tZ/3. 3 ~2. 'j 7:3.Z 88. '-/ - 11/.~ 213. 3 roadway ·1 

I 
Section # I 

I 50 Type A A.OI 1?5 175 IZt:J 2(,1 Z88 
~Type 8 /53 l2Lf Zl2. Z::Zl 1.3~ /h:iL 

Type C .35" &5 ___1_6l __ _ __Ll'i_ 2/.'::L _3_22_ 

So~Type 0 
- - --

53 3lo LIB b5 7fJ 8Z 

5 , Total _ 1~.2 - _ :/~Q - - ~-SCi _ - 5~=i - - ~~2::: - - 2~7-",lfJ Avg./100' of --- - -
roadway 1'-/L/. s 85.2. loS.? I 112..1 12. "'.Z I 75./o 

- - --·-- ~--· - - ~-.. ·-
Section # 
----

Type A .3t./:L 2.82.. ~ :Z8Z 3L2.. .3[2. 
51-:Type 8 /32., 15(a /{;,7 110 '~" /1{p 

00 
Type C t..Jd_:z Z-39 29() <.30[ '-18_8_ .54s 

5
,trype 0 10 8 B 8 8 2.3 

5213•Total _ j_to_7_- -~B!f-- _ l'i.7.. - - 7"-_/_- _tzt _ - LQ7_1o_ -- ---Avg ./1 00' of, /83./ 129.5 JJ./1.5 14/4 I I 18"/. 5 ~t.B.B 
road\oJaY : r 

WE.ItjJtTEDA.Vf./'00. OF 
RCW>WA'( (J\l.L. .5£COCN~ JBI .O 91.~ I II.~ /Zt/.2 ltoscr 19'-1.8 

. 

I I 

- ---

-----

- - ·------· 

--

- - - - -

- ----

- - ---
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Vermont Agency of Transportat ion 
Materials_& Research Division 

CRACK COUNT SUMMARY SHEET 
Location & Route SPR!~Of.J...t> · Wf"Altlt!K6EU:Ll> I- "1 I 
Experimenta 1 Feature A$PJINz RvBBSJS' 'i:N'f?RJ.,bYE!S 

Code for Crack Type 

Appendi x c 

Job Number .If{ E ·u~ tf!t) 
·Width of Roadway .?.'I • 

00VTt/13oUND 

Type A = Transverse from shoulder to shoulder 
Type B = All other cracks of transverse nature 
Type C = Longitudinal of any nature 
Type D = Miscellaneous 

Date 
I Original 

1 

. 10 ltB 119 ll 'I 180 31 /b l8o 'I I u~ lBO '1 I 8 let 8 Is la:l ~I 8183 I I 

Section # 

Type A .33(o ZZl 2'15 2':/_5 '/3Z ~32. 132-

5 

~x:Type B ttfo ..3(4 BY j/ 0 '5 IDS 105 - - ---so 
I Type C LSO 0 0 0 3~ '10 "/1, 
~tType D /fo 0 " h Z5 95 95 

,Total -~~4 - -~~Z - -~Jg_ 3(&,/ _fRQ8 - b78 -~.Ja _ 
Z8 Avg.llOO' of -,8,;;- --- -- -----

roadway /2~./ 18.7 ~3.1 /15Z /28.'-/ 128. 'I 
A.R.I. 

Section # 

Type A 194 9~ 9~ - 2~ l9Z llfZ I'J2 - ---
Type B s.~ Jolc 1/8 IZI 15 'I 'I ij~ --

~ZType C 115 0 0 D J1 51 CJL 
'SS 

,._ ... .... 

Type D IS 0 I 4 1 ~ ' ~~Total 
... __ . __ .. --- .__.. 

_.:}]?_ .ZDL _;?_1_9_ - -~~j__ -~'12_ _ £1~ - -~~~ --74.8 - -- - --
70.Avg.ll 00' of 1.39. t::, Tf.C., 8/. CJ 10.1 I D8.5 12'1. I 

Ioadway 
A.R .. -I Section # I 

I 

Type A I 
I 

-
Type B 
Type C - --- - - -- - ---· ----
Type D 
Total 
Avg. ll OO' of ----- ----- - ---- ----- - -- - - ----- - - - - - --- - -

roadway 

----
Section # 

I 

-
Type A 
Type B 
Type C 

Type D 

Total --- -- ----- - -- -- - --- - ----- ---- - -- --- --- - -
Avg .llOO ' of 

roadway 
Wfl~_Av£/IOO ' or ~ 
RMI:WA'(~u..-'£CT IO...sJ 132.Cf ~/. B 71. 5 75.2- /03,0 1/8.5 / ,Z&,. 3 
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Vermont Agency of Transportation 
Materials & Research Di vi sion 

CRACK COUNT SUMMARY SHEET 
Appendix D 

Location & Route Se8/N6£1&D-W€Alllee5fi£1:> ..r -11 Job Number 1R E 2£;-1&) 
Experimental FeaturedwTKoL.-8JT: Co,vc.PtotvEME.tllr Width of Roadway ..z_' 

Original 

Code for Crack Type 
Type A = Transverse from shoulder to shoulder 
Type B = All other cracks of transverse nature 
Type C = Longitudinal of any nature 
Type 0 = Miscellaneous 

Date 16lf1JI11 1.11./IBfiJ J l1ol~ 1./lll.lso L~ l ~ la l 81>11~ ~18183 I I 

Section # ,3> 
4%

0 
Type A 

uv Type B 
'7so, 

3 Go 
zo~ 

72... 
13~ 

528
, Type C 735' 0 

Type o I :ztoo o 
~~~~jl oo• of _;_s:_sy_ - ~Q~ -

roadway I Z<=J5.3 
1 

3GJ.L/ 

Section # 2 I 
~sh() Type A , .:33Cp o 

Type B I 1'1 S't./ 
t~ Sjt.fo Type c i ---~s:_f__ ----=o-
5.28' Type D i: __ _p/q _ ·- 6_ 

Total I! /oJo '" _s:_i_ __ 
Avg. /l 00' of !! .. /~i-1--

d 
/ 0, 2. 

roa way ,! 

7~ 

!83 

0 

0 

~5"5 - - - --
'-/8. 3 

0 - - - -
8Z 
0 - ---
0 

8Z. 

/S:5 

I· ------:--.:.,...-----ll----1- -- ---
Section # 4 ;

1 

9/t.u Type A ,i 33(p 

5o/7o Type B ! /7~ 
I 

0 

57 
0 

D D --- ·-- --- -

72 
.Z/0 

D 

0 

2 8 2.. -----
5:J.L/ /21,1 

lflt 
173 -
17t( 

3D 
7~1 --- - -

141.8 

_ .:::_0 - _ 2 t/ £/ 1 yt.{ 
84 . : _ 7L_ I _L()_L 
o I o 10 

- --- --- I , - -- - · -

0 J'Z I J.<. 
-~-t- - ! - :J17. -~ - _3§§ -
IS.' &,5,7 73.5 

L/1'{ 

;qL 
330 
3 0 

_ J~~-
/!3,(j 

EJ_'-} __ 
II 'f 
5 5 

3 Z. 

_ :/~:f-
813 

--------. ----·--- ---~ ---------- ----

0 

BG 
0 

.318 

!So 

3/8 

2/B 
51 

3 18 
_zztc 

___ 1}__ 52B' Type C i _ 7_gj__ 
Type D 1 110 

_;_(la__ 
0 (!) 0 0 1 q 

Total 
Avg.llOO' of 

roadway 

Section # I 

27Z.3 

5%
0 

Type A 2B8 
Type B /b$ 

5Yoc, Type c s;.i 
)l8t Type D ;5o 

Total _ lj:}Q _ 
Avg.ll OO' of 

roa d\'/a v 2 J '-/. 0 

-~g___ 
!81 

D 

C> 

ze.o 

- ~'l __ - §~ -- 173 . - - -- -
BCJ./p 

- $'1~ -
112. Cf 

7----+------ ------+------

98 
2.// 

0 

C> 

_JQ'j_ _ 

5'8.5 
33.3 

'18 J!. s-o 
.ZJG, 2Z'1 

0 201 

D /2. 

_J_3_{ - - k1 ~-
~J. L 13 I. I 
3 7. Z IOZ.O 

i?~ 
-:~4/ 

..J .3") 

11 
- _8_'11 -

Jlt,S 

125.3 

. 2_71 
2)-/g 
L/2/ 
!1 

OfbO - --- -
16ZO 
lt//.8 13 



ARST 

MM 43/00 

DEC 1980 

ARST 

MM 43/ 00 

AUG. 1982 

Appendix E 
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ARST 

MM 46/ 50 

DEC. 1980 

ARST 

MM 46/50 

AUG. 1982 

ARST 

MM 46/50 

JUNE 1983 
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ARST 

MM 44/50 

1/2 '' Stone 

Dec. 1980 

ARST 

MM 44/50 

l/2 11 Stone 

June 1983 

ARST 

MM 44/10 

3/8 11 & 1/211 

Stone 

June 1983 

16 




