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liThe information contained in this report was compiled 

for the use of the Vermont Agency of Transportation. Conclusions 

and recommendations contained herein are based upon the research 

data obtained and the expertise of the researchers, and are not 

necessarily to be construed as Agency policy. This report does 

not constitute a standard, specification, or regulation. The 

Vermont Agency of Transportation assumes no liability for its 

contents or the use thereof. II 
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ABSTRACT 

Approximately 365 tons of bituminous concrete mix modified with 

Sol ar Laglugel, a natural and synthetic resin, was produced and 

placed as a wearing course on Montpelier State Highway in 

Montpelier, Vermont in October of 1982. 

The resins were added to the asphalt in the plant storage tank at 

a rate of 1.34 percent by weight of the asphalt cement. No significant 

problems were encountered with the production or placement of the 

modified mix. Lab tests conducted on the core samples for recovered 

penetration values averaged 55 for the standard mix and 61 for the 

modified mix. 

Mays Ride Meter readings taken on the project averaged 49.8"/mile on 

the regular mix with readings of 36.4 11/mile on the modified mix. 

Field inspections through the first six (6 ) months of service re­

vealed less than 1 percent cracking in both the standard and modified 

mixes. Rutting readings ranged from 1/16" to 3/16" in the standard 

mix and 1/16" to 2/16" in the modified mix. Both mixes averaged 1/16" 

overall 
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I NTRODUCTION 

Solar Laglugel (S.L.) is a resin and nylon base modifier designed 

to increase the performance of bituminous concrete paving surfaces. 

Suppliers propose that the use of S.L. with its greater resiliency 

allows for the placement of thinner overlays resulting in significant 

cost savings. 

In August, 1982, the Vermont Agency of Transportation was offered 

550 pounds of the S.L. at no charge for a field evaluation. vIith 

the cooperation of the local bituminous concrete producer, Cooley 

Asphalt Paving Corporation, an experimental bituminous concrete 

mix was batched and placed in October of 1982. 

This report describes the production and placement of the modified 

mix and field performance results through the first six months of 

service. 
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PRODUCT INFORMATION PROVIDED BY SUPPLIER 

Solar Laglugel is a nylon based modifier consisting of fourteen (14) 

natural and synthetic resins recommended for use in bituminous concrete 

mixes. The material donated for experimental use on Vermont highv/ays 

was Solar Laglugel, distributed by Additives of New England, Inc. , 

104 Vloodland Road, Ashland, Massachusetts, 01721 (phone, 617-881-1684). 

The product data indicates that S.L. treated material has a higher 

Tensil Splitting Strength than untreated mix. Stripping resistance 

tests of a S.L. sample treated for 24 hours at 60°C showed that 50% 

of the asphalt was retained. After boiling for 10 minutes in water, 

both treated and untreated samples retained less than 5% asphalt (these 

strip test results do not meet State of Vermont Standard Specifications 

for Highway and Bridge Construction). 

The S.L. modifier can be added to the asphalt cement in the storage 

tank at the batch plant or to the transport tanker. Mixing is 

achieved by circulating the mixture for 60 minutes at temperatures 

between 280°F and 320°F. 

Placement and compaction of the modified mix is achieved with con­

ventional pavers and rollers. 

Vlhen S.L. is added at a rate of 1. 33 percent by weight of the asphalt 

cement, the modified mix could be expected to cost $ID. OO/ton extra 

(1.68 1bs/ton) .  The material is sold in 110 pound bags for $5. 60/1b. , 

F.O.B. Additives of New En�land, Ashland, Massachusetts for 1982/1983. 
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Price includes labor for adding the S. L. to the mix. The supplier cla"ims 

that adding the modifier to the mix is cost effective because the perfor­

mance is sufficient to extend pavement life and allow for a significant 

reduction in pavement thickness (3/4" min., 1" overlay is usually suf­

ficient) . 

PROJECT DESCRIPTION & ROADWAY CONDITION 

The project, t10ntpelier F 028-2(6)5, was located in the City of rlontrelier, 

on the Montpelier State Highway, beginning at the intersection of the 

Montpelier State Highway and Ramp A of Interstate 89 and extending easterly 

3981 feet, end i n9 200 feet west of the i ntersecti on \,/ith Ba i1 ey Avenue 

Extension. See location map on page 5. 

The existing roadway was constructed during the period 1958�1960 using 

a 20" Gravel and 611 Macadam Sub-base, with 3" of Bituminous Concrete 

Pavement. An additional 3/4" of bituminous concrete mix was placed in 

1969. 

From the centerline of the intersection at Bailey Avenue Extension 

proceeding westerly, the roadway is undivided for 1096' beginning at that 

point, there is a median varying in width from 41 - 161 dividing the highway 

(with the exception of the National Life drive and Montpelier Junction turn) 

to its termination at the 189 interchange. 

Detailed pavement condition surveys were made at six locations approximately 

1 month prior to cold planing the road\,/ay. The test section surveys included 

a detailed crack count and rutting measurments at 3 locations per test 
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section. The crack counts revealed an average of 366 If. of cracks 

per 100 1f. of 241 wide roadway. Approximately 59% of the cracks were 

longitudinal, 36% were transverse, and the remaining 5% were miscel­

laneous. Rutting ranged from 1/16" to 1 2/16" with an overall average 

of 5/16". The pavement's original condition can be seen on pavement 

survey sheets, Appendix Al - 8. 

The entire length of the project was cold planed at a depth of I" 

and the test sections �'1ere resurveyed prior to paving. The crack 

counts showed that 84% of the cracks were still visible. There were 

2092 If. of cracks in the surface prior to cold planing compared to 

1747 If. after cold planing. 

The average daily traffic for this section of Montpelier State Highway 

1m 1980 \'/a5 7965. 

MIX PRO DUCTION AN D TESTING 

The 550 pounds of S.L. arrived at the Cooley Asphalt Paving Corp. in 

Be�lin, Vermont on October 7, 1982. The modifier was added to 41,000 

pounds of asphalt in storage tank #3 at a rate of 1.34% by It/eight of 

the asphalt cement. While adding the modifier to the tank, the 

workers noted that several of the S.l. baas had arrived in a semi­

solid state. The supplier indicated this was due to' warm stora for 

several months. To remedy the problem, the plant employees found it 

necessary to use a steel bar to break up the bags of caked material. 

The remaining bags crumbled with handling and were easily poured into 
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the tank. Once all the material was in the tank, the asphalt was 

circulated overnight at a temperature of 3000 
to 3200• 

Due to rain, paving was cancelled for October 8, 1982. v/hen visually 

inspected through the top port of the asphalt tank on October 9, 1982, 

it appeared that the S. L. modifier was f10ating on the surface of the 

asphalt cement. A sampling device was designed so the asphalt could 

be sampled directly from the top of the tank. Several samples were 

taken but there was no visual evidence of any undissolved S.L. modifier 

floating on the surface of the asphalt cement sample. 

A Type III bituminous concrete mix was produced for the project on 

October 11, 1982, at the Cooley Asphalt Paving Corporation batch 

plant. The asphalt \'1as an 85/100 penetration grade supplied by 

British Petroleum, ��ontreal, Quebec, Canada. The coarse aggregate 

consisted of crushed granite. The fine aggregate included natural 

sand and stone screenings from crushed granite. 

The modified and standard mixes were tested on October 1l, 1982, for 

asphalt content, gradation, air void content, stability and flow. 

The following chart shows the results of those tests: 

TESTS 

Extraction (Asphalt 
content ) 

Air Void Content 

stabl iltv 

�1a rs ha 1 1  Flow Value 

MODI FlED mx STANDARD �11 X 

6.22% 6.27% 

3.7% 3.9% 

2424 1 b. 2525 1 b. 

10 12 

Details of the mix design and laboratory test results can be seen in 

Appendix C1 - 11. 
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PAVING OPERATION 

Paving began about 10:00 AM on October 11, 1982 under overcast skies 

with the ambient temperature at 400 F and rising. Approximately 228 

tons of standard mix was produced prior to switching over to the modi­

fied mix. A plan view of the installation can be seen on page 9. 

The paving sequence proceeded from west to east in the west bound lane. 

Type III mix was used until the paver neared the test sections, at 

which time the tanks at Cooley's were s\llitched to the modified asphalt. 

The modified mix covered half of all the test sections. 

Thickness of the overlay was 1 1/4" throughout the project. Hix tem­

peratures sampled from trucks on the project ranged from 2950 
to 305

0
F. 

Workers on the project commented that the modified mix was stickier 

than the standard mix but did not present any problems with placement. 

It appeared somewhat blacker and had more of a shine but the color 

variation was not evident after the pavement had been compacted. The 

S.L. modifier mix gave off a very strong odor. 

r�odified mix was placed in test sections 1-4 between 3:00 pr� and 3:25 P�1. 

The breakdown rolling phase left edge and stopping marks in the pavement 

surface in these areas. Traffic was placed on the roadway in these areas 

prior to final rolling. The final rolling took place after 5:00 PM when 

o 
the surface temperature was less than 90 F. 
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POST CONSTRUCTION OBSERVATIONS 

Core samples taken November 22, 1982 showed that compaction was 

within job specifications when tested in the lab. The test results 

averaged 97.7 for percent compaction (see Core Analysis - Column I, 

Appendix C-10). Percent air voids ran on the high side with an average 

of 6.3 (the standard ranges from 2 - 8%). 

The cores were also tested for gradation, asphalt content, and re-

covered penetration of the asphalt cement. Both mix types passed the 

job requirements for gradation and percent asphalt cememt. Penetration 

values for the recovered asphalt from the cores taken in the modified 

mix were 63 and 58 for an average of 60.5. The standard mix had 

somewhat lower values of 58 and 51 with an average of 54.5. 

On November 30, 1982, a �1ay Ride ��eter Surface Tolerance Run \lIas made 

over the project area. The v/eather was cloudy v/ith light rain and a 

a 
temperature of 45 F. Vehicle speed was 45± mph. 

Readings \vere as follovJs: 

Type �1i x 

Standard 

r,lodi fi ed 

l:ane 

vlest Bound, Left 

West Bound,Right 

Initial Readings 
(InchesLt�ile� 

49.8" 

36.4" 

Test sections 1-4 were surveyed for cracks and rutting on t1larch 23, 1983. 

(Test sections 5 and 6 were not resurveyed due to the placement of both 

standard and modified mix within both test sections). Rutting ranged from 

1/1611 to 3/1611• The fall owi ng chart shows a compari son of crack count 

data taken �fter cold planing and after the first six months of service. 
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CRACK SU�MARY CHART* 

Pre Construction 
After Cold PlaninQ Post Construction 

Standard t,1; x �lod i fi ed t"li x Standard t�i x t':od i fi ed �1i x 

Total LF. 594 652 2 5 

�vg/1 00 I Rd�{y. 104 113 0 1 

*Total lineal footage of cracks does not include cracks along the longitudinal 

pavement joint or test sections 5 and 6. 

There were some areas of small transverse parallel cracks located primarily 

in the area of test sections 1�4. These areas corresponded with the areas 

which had traffic on them prior to final rolling (as noted on page 8). 

These finely cracked areas appear to have the potential of developing into 

larger cracks which allow the intrusion of water. One such area had already 

developed in test section '4. A crack of about 10" in length appears to be 

wider than others and has water accumulated in it. 

SUt':MARY 

No significant problems were encountered in the production or placement of 

approximately 365 tons of bituminous concrete mix modified with SOLAR LAGLUGEL. 

With the exception of mixing the additive with the asphalt in the storage tank, 

the mix procedure is basically the same. The bituminous mix producer felt that 

the mixing process would not significantly alter the normal plant procedures. 

Lab tests conducted on the core samples for recovered penetration of the 

asphalt cement averaged 55 for the standard mix and 61 for the modified mix. 
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Mays Ride Meter readings taken on the project averaged 49.8" /mile 

on the regular mix with readings of 36.4" /mile on the modified mix. 

After six months of service� crack reflection totalled less than 1% 

on both the standard and modified mixes. Rutting readings taken prior 

to cold planing ranged from 1/16" to 12/16" . Readings taken after 6 

months of service revealed readings ranging from 1116" to 3/16" in the 

standard mix and 1/16" to 2/16" in the modified mix. Both mixes 

averaged 1/16" overall. 

FOLLOW UP 

The long term performance of the modified pavement will continue to be 

monitored with emphasis on the following areas: 

Reduction of reflective cracking. 

Retention of ride values. 

Recovered penetration values. 

12 
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STATE OF VERNONT 

AGENCY OF TRANSPORTAT I ON N� 2 2 6 0  
MATERIALS & RE�> EARCH DIVISION - B ITUMINOUS CONCRETE SUBDIVI S I ON 

Design of Bituminous Concrete Mixtures 
Town . . . . . .  (yt.� .Vl .tf ·al. . i .  e. v..tu . . . . . . . . . . . . . .  : . . . . . . . . Project No . . . . . . . E . . 9.t.{.� . . :-:.� (..6).S . . . . . . . . . . . . . . .  

Gentlemen : 
In accordance with the specification requirements for the above project I submit the following job mix formula : 

Pavement Type . . . . . . . . . . J1J.=. . . . . . . . . . . . . . . . . . . Produced By : CO.¢. /�;:r . . AsthO'Jt . . fl. v�llj Plant Location . . . J?�.O'LJ:.n . . . . . . . . . . . . 
Stockpile Gradation - 0 Passing 

Size % Used H� llh 1 * lh * 4 8 16 30 50 200 

hJe..."1- Sc. /l .J 7 .<' I (;) "0  (is- yb ?P 7:. 0  .? " (, 
G . .., ",c;'C\ J\ ..1  � 7  .. C- ./ e:, (J J () O :f l  -r£' � l iJ  c:l. 

¥R �  , ., J b tJ ? iJ  � 
� 4  r:J p  I D �  C} Q  .?.j -Ll 

.. �. 

Resultant ) () � I b �  t:; q  9.J I" D Lj J>  .?l. N l  I o..j. � 
Hot Bin Gradation - % Passing 

Bin % Used 1 *  l lh  1 * lh * 4 8 16 80 50 200 

S --C..., I fI e:, ��. i., t/  1./....\ r-J 1c,  7 
2 • .J .:1 J {J't::. cJ� . ?  

f 

8 .dJ ..:?  I f) Q  c)9 ..;>0 ..$ 
4 

.. � i-- . 1--.. _. 

5 

Resultant / 1) C\  I tl II 9 q  8 '1  I,,� 4 7  <i f.  eJ�� / ..::.- ...? 
� 

Bin S 
1 

Bin No. 2 I Bin No. 3 t Bin No. 4 Bin No. 5 AC Total Batch I 
Weights ..?..s.� 7 I I '" t/ .J  I I..;; '" 6 I i/ '1-/ 7 o � c 

I 
1 *  I lh  1 

Job Mix 
Fonnula 

Job 1/ / / Aim 
Specification / / / Limits 

Aggregates 

*' lh I % 4 

I � O  9 1  f y.  i.. d-. 
7%0%% / 0 0  ' tl  (' $1  

!)Y ;%OX %  . I� 9 Q  7 1  
Source of Materials 

�-I 
Coarse : .. CO/fI, lk-pbc: I t= Pc"d oJ - W5'" � C"'i-"o : 11 AC-5 : ..... 

8 

¥ 7  
l3i: S"J 
% (. 1)  

16 30 I 50 

r,] (, . � ...\ I S'  

X XX 3 1  i 1 7  
XXX:: tf'<l.� ...?..s- � 'I 

Asphalt 
- �--�--

�--�� 

200 AC 

..;, � (. .S 

� %� b .

X )v(� .g 

_�E�: �l\ q D.'i; .s: � � � �����J"�-.;. /jIP AC-IO : 

/lJ 0 1-, .s 0. " A  - \JLI, .... --lA-�Kc " d  t': ± . 
IS (I Il..a f'" --= (s:\ !.oat .c. Other : � � - I Ih\  R P ("'Q t1 fJ & CI . t1l tl I1�?  2 � l I fJ o . Q, .!

Mixing Times - Dry : . . . . . . . . . . . £ . . . . . . . . . . . Wet : . . . . . ..:? �  . . . . . . . . Total : . .  · . . . Zf.O . . . . . . . . . . . . . . . . Temperature : �.r. D  . . .F. + ol � � 
Submitted by : . . . .  \.J+lL . . . . . . . Q . . . . s:;t.�a.-L� . . . . . . . . . . . . . (signatu�e) .. Date : . . . . . . . 7::-:.02..� . . f.� . . . . . . . . . . . . . . . .  
Company . C�.� . /� . . . . . . A.� .t'k .r. . .  t.t . . . p<>..>J. 1L1A . . · ·�·�f. Title . . . . . . . . . . . .  Ta.�G..£ .lL �Q."l . .  � � .. . . . . . . . . . . . . . . . . .  

FOR STA O F  VERMONT USE ONLY /'v ' :\'\ 
Approved . v... . . . . . . .  Rejected . . . . . . . . . . . . :z 1,; 

Comments : 
.

. . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . : . . . . .  ; ;;:;:,i R�Cf.jVE[) ] . 
. . . . . . . . . � . . . �.�.ID:1 . . . . � .. �. ,., -7 � . . .  ( EP 7 1982 ) � 
• • • • • , • • • • • • • • • • , , • • • • • • • • • • • • • • , • • • • • • • • • • • • • • • • • • • • • • • •  � • • • • • • • • • • • •  � • • • • • • •  � • • • • • • • • • • ' • • • • • • • • • • • • • • • " • • • • • • •  � . �  • • � • • • � ;o  • • • • • • • • •  " • • • • • •  � • • • • • • • • • " ::'-\' " \: ., " ' I t:  ( r ,  .4t . �� / � .; " [ll,, . •  t. IL(h".l j . . �! 
. . . . .  · · · · · � ZJ:;;;d · . . . . �� �  ,.v;,," < ., 
Signature . .Z'! . . . .  . . . . . . . . . .  Title - . . . . . . . .  ' .  �y . ' 

'1'1 1\  I;t:;h C1 Date �. J4, 1 . 9f.b \;"� 'j'. . . 
... 

 



STATE OF V E ld·lON T 
AGENCY OF TRAN SPORTATlON 

MATERIALS & RESEARCH DIV I S I ON - BITUMINOUS CONCRETE SUBDIVIS ION N� 
Design of Bituminous Concrete �lixtures 

2 2 6 1 

Town . . . . tYl . . ,ulr.'f C'!...L: .e...� . . . . . . . . . . . . . . . . . . . . . .  . 
Gentlemen : 

Project No . . . . . . . F . . . . 9.� 8. :-:ol . . .  C�JS . . . . . . . . .  . .  

In accordance with the specification requirements for the above project I submit the following job mix formula : 
Pavement Type . . . . . . . . .j . . I)� . . . . . . . . . . . . . .  Produced By: .c.Q.ot�I" . A.Sf:b4.(

.
t.R..v lY\!lant Location . . . . J?� �.I./ I'\ . . . . . . . . .  . . 

Stockpile Gradations - % Passing 

Size % Used H� 1 %  1 % % % 4 8 16 30 50 200 

tVn. + 5::fl A � ?  --r--' 1 (j � ?.:1 ,fl O  t. 7 '-I I. �-? 4 
. (:;'" _'fl rJ 7  1 0 0  <tl 7 It> .;{'..}. .7 l/.  I i>  .? -9'R LI . .  .ti t.  I � � .s 'l  � 

Resultant I 'C) � I b � (6 7  J..I In .it? 01 .;)  I t � 

Hot Bin Gradation - % Passing 

Bin % Used 1 %  1 %  1 *' % % 4 8 1 6  3 0  50 200 
S ...c-Go I O � 8.? 1# 4 'IS"' � �  '1 
2 .J/. t/.. I D �  -':i P  ;> 
8 

'
-

i 

4 
I) 

Resultant 

Batch 
Weights 

I () o.l 

Bin S 

...? 0 

Bin No. 2 Bin No. 8 

I {) �  (�R 4 1  ,1 .< Q/\." 

Bin No. 4 ' 1 __ B_in_N_o_, _5 _ 

1 '1  ? 9 

-,.A_C __ / __ Total 

t-J ..s-. 7 0 � \l 

1 %  1 %  1 % % % 4 8 16 30 50 200 AC ! 
Job Mix I 
Formula I � u  � J'  f.J. R  ¥ �  .f t..J \ � tf 1 ..3  ...s , �- lJ . -S"j  

Job 1// / /  7 % % Aim 7.s:: 
Specification // // ;;Y % % Limits 

. Source of Materials 

% X 3 8  % � S'  

% «.. 0 % % ..?S' 

Asphalt 

X 
X 

� Vt:.i --c ,-'---.11 . i 

X )1  ..c 8; 

------

Approved .�. . . . . . . . .  Rejected . . . . . . . . . . . . ...... 
Comments : ;' ' '� ':;; '� ' '2 '� '/£i

�
' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ::.t RECEIVEr) :3 

. . . . . .  ·���'-7··�·rn . . . . � �.�/.. .� SEP 7 1982> 

. . . . . . . . , .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · ·  . .  · . . . . . . . . · .. · . .  · ·  . . ·� . . . . c.1..· . . � ... . . . ·0 IIMElIAlS � U5UfU 4-

Signature 
. �� Titie� �� . "

"
"" 

TA 556 C2 
Date -¥,.14( .I9.f'� . . . . .  

i 

i 

i 



Bituminous Conc r e t e  S y s t em Vermont Transpor tat ion Agency Sheet I o f  
FILE MAINTENANCE Materials & Research Divis ion Proj ect /6' b-? oj �I LI 0 Cont rol N o . H616 ASPHALT MIXTURE PROPERTIES Code No . 
Fo rm No . 4 of 6 
Form D a t e  10/1/79 

Proj e c t  Name Nt>N'-p GL\ � 
Sourc e  o f  Mix I iJ , I (OOL-rTf 

���m l l1 lo lb 12 Is- ) Type o£ � 
. Hix 0 

- F ield T e s t  
(Items P 4 0 l  

IS EIC.-� ,,J 

Dat a  - Mix 
or 406) De sign No . J / z.  2 1 <.0 /0 10 

��.oj ect No . � 0 2.. $ - "2..(\0) S 

Ring NO . [ Iq 1 3 1s 19 ]  Year B 1-
. 

Sp . Gr . AC I d 01 1-1 oj 
(No t e- Begin a new p a g e  if any of the prior fields change )  

Line Formula Descript ion 1 2 3 4 5 
A Lab No . In 8 z  -L!l /.8 I V, 1 ft.  L8..g.n lJl :2  / I 9 /L O 
B F i e ld Spec . Ng ,N I I  f'i T }3 T c!f r  S- -r  

, C  Te s t  Date (mo . : day 1 ,0 10 .1  t o,l , " iLo.!J. I . i 
I 

O 'i z- I 0 ' 1 2.. 
D3 % P a s s ing 1" 

li. • .i 

D4 l O a  " 3 / 411 
\ 0  0 . 0  I (:J 0 . 0  ' , 0. 0  0 . 1 0 0 0 t 0 0  u 

D5 qS-jDD " 11 2ft .<1 'f J , C}  8 ,0 '7, B , if  . CJ q 7 '1 9 0 
0 6  7B - qo " 3 /8" f5 8 .. J .-1 8 L.4 8 1  S- �Lq .2 8 2 .3 
D7 S"1o - hB II ' 11 4  � L I  .. B ...1.6, .. 1.0 ....l o 0 s- s-; ".� C, I :5 
08 Lf 3- 5" I I I  11 8  LL[ � z. t-:  L/ (o  S" �  S'" 0 3 t.J '-f :; . '1  . ...., I 
D 9  3 1 - 34 " 11 1 6  3 � .8. '3 'i 10 '3 q.L� 3 � S :l S". Z 
010 2. 0  - 2. B " 1/ 30 ' 2...4 1 'l.. l c:; 1. 8 5'"  l. ! .!:l z q 3 
Dll / 1 - 1 <7 II 11 5 0  J � .1 j 3 • .1 I JQ....S ) 'l.. " I .s t-
012 z.. - 5'" n 11 200 , 2. .. 7 . .  z. .. li.� . � h l.. .1 2. .4  

E " · 0  -G:,. 7 B i tumen % (AC) � 1.,'i (0 2 1 (., l (. 6 z 4 , e.,  1. q 
F lOO (R-P) / R  % Voids - Mix 1' 3....j , 3 . Q 3- 1 'f 3 . 4 . 9  
G 100s/ ( s+F) If - F.illed 7 8 lo ,·7. B . b  1.J Cf ] ] [;, q 7 .'1 3 
H P x 6 2 . 4 Uni t  Wgt . ,  lb/ f t3 . I , <f 5 5 J 1.<1 5" .• I 1 1./ '5" ]  I 4 , tJ  -; J LJ 3 2 
I S t ab . -Conv . , lb . Z '-I z �  12 5 2. .5' 2. 'f lct 1. <1  3.d '2 S" l c/P 
J Mar shall Flow ValuE I I J ?, . ' , 0 1 :5 J �  

I--� S amp l e  Thick . , in . 2. S" 0 0  Z. S. O O � z.  ... .s o o  �t Z.,,-S· b 3 � Z S: v o  h.. 
-.. � 

1 ,  'l l'·1. , 2. 3.  I 'Z. , 3 L W&,t . in Air , gm .  I I 2 0 5'" I 1. 0 5' 2 
M Wg t .  i�.��t e�g�. (p 6 I b (3 7 b S '1  6, 9 S- ,b  q I 
N Wgt .  sur f .  dry , gm .  I I Cf e'l I 2.. ,0 S" , 2. 0 S' 1 'Z 'l: .l I c i.. ,'+ 
P L/ (N-M) S p .  G r .  - Bulk � . 3 Z. S  2. '!> 2 f.t, 2. � 3 �- Z 3 1 ch L 2 '1 S-
R S p . Gr . - Nax . 2..4 2. , S '2 . 1./ 1.. 0 1. 'i 2.., L/ Z :i  I 1 Z ,'-/ I ,l/ 
.S PxE/ S pGrAc AC by Volume % t 1../.."3 .. (:, J tLL .. 1. <1 I 'I S' � 1 H ...... 2. g 1 .'-1 I � 
T S tab . -Measured , lb', 2.. 4-/ 0. � S-;o Z. '-ID Z- D O  .1. s s-

A A . ..-U Acc ep t ,  Rej ect or � A A 
Field No t.e s : 

,� gT-����' T . �\-\'AS,� �c$9�AR.':", L;;. -r;·�T ' aJJ;h;o-' J�:.:.,._� ,.y ,_ . . . . � ...... .. . _" ... __ "" ,�� " .. � ... __ " ,c __ • . .  , c�:t � . .  -,.�. ' .' ,'.' . .  y� 

C 3  

It 
InsEect or ( s ) : 

C;.. Dv 1301 S 

p :  P f·e.--h )j. (f;"��6 RECEIVED 2. 

� OCT 1 3  1982) i=-� tAl!I,"l • WWU '3 -... cMYlli A�' 
ft'(�f�/"'o !fS:7' 

J· T� 



PROJECT 
SOURCE 

BOWL & MIX Z'f 7Ll 
BOWL 1 -z. ::\ , 
MIX / 2..'-13 
o/oAC = MIX - AGG :: b. Sl 

% Slip Ac = 6, Z· 7 

RETAINED ON 

1 3/4 

1 1/2 

1 

314 

1 /2 

3/8 

4 

8 

1 6  

30 

50 

200 

Pass 200 

Totals 

BATCH WEIGHTS 

Wt. ADJ USTMENT 

% 

WEIGHT 

2.:" 

1 8 , ,.. 
?S"'l 
J :)'8 
1 39 

-1 2.l.f 
1 2 5" 
I V-t 

z S  
I t  5'1 

BIN S 

3557 

CORRECTIVE ACTION 

TA 4 1 7 R .. ,·. 2M 7/82 

• 

51 A'lL 01 V ERMONT 
AGENCY OJ: TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

BITUMINOUS CONCRETE EXTRACTION WORK SHEET 

DATE , o - II -B L 

PAN & AGG. I <.J 9(:, 
PAN '3 3 '1-
AGG. / I {? 2-
% _ = b, S' Z. 

;?�lJ� 
,,' li� ,,� �,� 

% 

I :.J  ;DS flWf  /� PASSING f-j ,.� "tf}, � � 1 .... 71 
\� "" rf'::.. � .Ji.� -'-> � � I 
\� � V �  

/' / 
�� I I �tr\'.5-V 

JOD 
Z . O  qf? D 
I � b  8 7. , ,-(  

2 '-. 3  '0. , 
1 3. f.:, t/Ip. � 
/ 1 /1 :3<./. b 
,0, 7 2. 3  q 
/f). & J 5, I 
/0, 1 l.� 
2 , 1  

% Slip AC 

BIN NO. 2 BIN NO. 3 BIN NO. 4 

J to t.J 2- J3fo o  

COMMENTS: 

C4 

MIX TVPE -:ar 
SAMPLE NO. M -"2...' 

SLIP NO. f.eo8 8  
TIME Q / 'S 7  
MIX TEMP. 2 85 .... 

% STONE (+ 8) 5"3 
47 % SAND (-8) 

% AI R  VOIDS $ . '1  

JOB AIM 

1 00 
qS--/ o D  
IS -q o 
s-Go - �B 
'13 - s- 1  
3 1  - 3Cj 
2.D - z.,g 

I I  - 1 '1  
'2.. - �-

G, . O  - h. 7 

BIN NO. 5 AC 

tlL/ J 

Inspector 

REPORTED 

1 0 0 
'1 8  
8 2.  
� O  
Lf 7  
36 
z..'-f 
J 3 

"-

(;., 3 
TOTAL 

70 of.) 



1 11 6/82 STillE OF VE IU'lON'l 

N a�NcY OF TRANSPORTAT1 0:� 
MATERIALS £. RESEARCH DI VI S I ON 

B I TlIHINOUS CONCRETE SUBDI VI S I ON 

MAXIMUM SPECIFIC GRAVITY WORKSHEET 
AASHTO T209-78 

ASTM D2041-78 

No. r- 01.8 - '2.U�)S Date )O- II-fjl 2.. 
Source Mix Ceo (. Eft - is t:i't--LI tV Type .:en: Tes t No . /'j - 2.. I 

Design No . --,,=2;:..:L::.;.�..::::to;..::O:--_____ Bulk Sp . Gr o_--,,'l.""-i-{ 3=--..;;'"2..;....<0'--_______ _ 

Flask No. ---�------------

1.  

2 .  

3 .  

4 .  

5 .  

Wt . of Flask + Sample 

Wt . of Flask 

Wt . of S amp le ( 1-2) (A) 

Wt . of Flask filled with H2O (D) 

Wt . of Flask + Water + Sample (E) 

CALCULATION : 

Max. Sp • Gr. = A/ (A + D - E) 

/ 3</8 = 

- '/o zB 

Max. Sp. Gr . - Bulk Sp. Gr. 
% Voids Mix = 100 X Max. Sp . Gr . 

7.. . .  f�o - 2, 3 z-b = 
1-, 'tv.:> 

Comments :  Inspector (s) 

C5  

Z 3 

1 3  'IB 

'10 z 8  

z .  if 2 D 



PROJECT M 0(\ rP l:<'"U g1-

STATE Of V ER MOl'<'T 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

BITUMINOUS CONCRETE EXTRACTION WORK SHEET 

LAB NO. IJ(j� 
F o  z., 9  - z..t�}S 

1< ) ' 
" ' (-.IV DATE 

= MIX TYFE 

10-/l-B 1-
J:rF 

SOURCE ?CPL&( 6t::11-Uf\J SAMPLE NO. f:1 -� r 

BOWL & MIX z5.5 8 
BOWL 1 1.. � I 
MIX I '; £. ] 
o/aAC = MIX - AGG = (,1 b� 

% SIip Ac = � 1,. 1.  l % 

RETAJNED O N  WEIGHT 

1 3/4 

1 1/2 

1 

3/4 

1/2 I� 
3/8 2..01 
4 '2. b j 
8 l 2..b 
1 6  1 3.'1 
30 1 3b 
50 1 �'1 
200 J b O  
Pass 200 4� 
Totals } 2-3Y  

BIN S 

BATCH WEIGHTS 3 5�7 
Wt. ADJUSTMENT 

CORRECTIVE ACTION 

TA 4 1 7 Rev. 2M 7{82 

PAN & AGG. 1 S-] 3 
PAN 3}� 
AGG. 1 2. } '1 

% - = (Q,�J 

� �  
� ' _ .  '. ..., 

J'/. Y. 
I�<¢t _c,..� ' .) -

$ 

0 o/{..��fb::"t� lAs SING r� . 
·_� •. � ·,b r-

\ � f::j�" $" ir;--/ 
\..� .. - ./ �./ �l .. .  ' .� r/ 

100 

) .  h '18, t./ 
I b, q  !5 J.�-

LJ . D  bO. S 
10. 2- 50· 3 

lo.S 3 "1. S 

/ 1, 0  2- 8. 5  
J l.. I) I h, S  
fl., CJ 3, b 
3, h 

% Slip AC 

BIN NO. 2 BIN NO. 3 BIN NO. 4 

J 0tf L n bO . .... 

COMMENTS: 

C6 

SLIP NO. b l Oc., 
TIME t 1... � 1.,)" 
MIX TEMP. ,3.00" 

% STONE (+8) � O  
% SAND (-8) t>O 
% AIR VOIDS 3, (;, Z2 

JOB AIM REPORTED 

} OO 100 
q&-/O() 18 
7S - 9'f.) 82. 

.. 
Sf.:, -08 '" 
'-13 - 51 SO 
3 / - 30, 3'1 
z.o - '2. 6  1..8 
/ } - I CJ  1 7  
L-� 'f 

&'10- (PI 7 b. z.. 

BIN NO. 5 AC TOTAL 

L/r..J 1 7000 

Inspector 



I A  1 M  6/82 STATE OF VE H�IONT 
At,rNCY OF TRAN S P ORTAT I ON 

MA'I I· R I ALS & RESE ARCH DIVI S I ON 
B I TlII l l NOUS CONCRETE SUB DIVI SION 

MAXIMlJt1 SPECIFIC GRAVITY WORKSHEET 
MSHTO T209-78 

ASTM D2041-78 

P roj ect H OI\,'tPbj I e<2 N o .  r- 01...8 - z..c lo)5 Date lO- U -" L 

S ource Mix CDOL\.?"? R G'fL L /N Typ e J:[t 
De s i gn No ,_'Z...-C.--L..--::;.'-o--=O"--_____ Bulk Sp . Gr • __ 2_, 1>_3...:;.�_-_-_-__ _ 

Flask N o .  ------�----------

1 .  

2 .  
3 .  

4 .  
5 .  

Wt . of Flask + S ample 

Wt . of Flask 

Wt . of S amp le (1-2) (A) 

Wt . o f  Flask f i lled with H2O (D) 
Wt . of Flask + Wate r  + S amp le (E) 

CALCULAT ION :  

Max . Sp . Gr . = A/ (A + D - E) 
J )�-V = 

Max . Sp . Gr , - Bulk Sp . Gr . 
% Voids Mix = 100 X Max . Sp , Gr . 

'1.. , !.f  1..,/ - l, 3 3S = 

2 ,  "1 L,/ 

Comment s :  Inspecto r ( s )  

C7 

1 3SU 
3 -z. 3 7  

40 '1> 0  

2 . t.f2.4f 

3,  (? 7 Z. 



STATE OF VERHm:T 
AGENCY OF TRANSPORTAT I Ol\ 

}lATERlALS Ex RESEARCH D1 \' I  S I Ot, 

B I TUMINOUS CONCRETE S UBDIVI S ION 

Plant Daily Report 

Pro.;ec1. !� No . MOMI'H/� rOZet> - 2-((;, )S 
� r()dl lc"d By --,£oou-f':-1 _J:::,K.I;.,.(;...'::-e�L.::1.'!.:::,.J:: ________ : ___ � ___ _ 

Aggrf':;A te S':Jurce : 
Con !'se c.oOL. I..:l -vV £::-BH'l?1::= \.,) I LUi" Wee ther ---J.[o...!:::!'.lrCr�Y ______ _ 
F in e  .. . ,  "I- T. �b ('IT 

AC Source B, P MC>r-l,/t� AC Type 6 S"�/ .) C>  

:III: EXTRA CTION RESULTS 
Sl ::'1.� A i rr  MaT N �T Aim 

1 - 3 /4 � � 
1-1/2 / / 
"! � / 
311, J.Ob 1 00 100 7 
l /.? � '18.0 'lB. t./ / 
3/p � 9 2,,/ 81. � /' 
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CATEGORY I I  EXPERI MENTA L  P ROJ ECT 

R ES I N  MOD I F I ED ASP HALT PAV EMENT 

WO RK P LAN 82-R- 1 9 

OBJ ECT I V E  O F  EXPERIMENT 

To p roduce a nd pl ace a b i tum i nous concre te m i x  modi fi ed wi t h  a natural 
and synthe t i c  res i n  a dmi xture and to compare the p roperties and per­
formance o f  the mod i fi ed ma te r i al  w i t h  a standard bi tumi nous concre te 
mi x .  

PROJ ECT 

Mon tpel i e r  F 028-2 ( 6 )S  

P ROJ ECT LOCATION 

I n  the Ci ty of Mon tpel i e r ,  on  the Montpe l i er S ta te Hi g hway , beg i nn i ng 
a t  the i ntersec t i on o f  t h e  Mon tpel i er Sta te Hi g hway and Ramp A a n d  
extendi ng easterly 3981 feet , end i ng 1 00 feet wes t  of t h e  i ntersec t i on 
wi t h  Bai l ey Avenue Exten s i on .  

EXP E R I MENTAL WORK LOCATI ON 

On 2900 + l i neal fee t  of 1 2  foo t  w i de roadway beg i nn i ng near the i n ter­
s e c t i on wi t h  Ba i l ey Aven u e  and conti nui n g  wes terl y .  The work l oc a ti on 
i s  s ubject to change , depend i ng on  mi x prod u c ti on a nd fi e l d  con d i ti o n s .  

MATERIALS TO B E  U S E D  

T h e  expe r i mental  mi x s ha l l b e  mod i fi ed wi th SOLAR LAGLUGEL , a compound 
cons i s t i ng of a nyl on gel  and 1 4  natura l  and syntheti c res i ns .  The 
materi a l  i s  ava i l a bl e from So l ar Aspha l t of Amer i ca-� I n c . , 
1 36 1  S t .  Georges Avenue , Rahway , N . J .  07065 . -Phone ( 201 ) 381 -5522 . 
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P RODUCTION PROCEDU RE 

The SOLAR LAG LUGEl Mod i f i er s ha l l be added to the a s phal t cemen t  in  the 
del i ve ry ta n k e r  or i n  a s torage ta n k  at the b a tch p l a n t  at the rate of 
1 . 33 percent by we i gh t  of the a s p ha l t ceme n t .  M i xi n g  shal l be ach i ev8d 
by c i rcul a ti n g  t h e  m i xture for 6 0  mi n u te s  a t  temperatures between 280 F 
a n d  3200F.  Ap p rox i ma te ly 325 tons of the mod i fi ed m i x  s h a l l be p roduced . 

CONTROL S ECTION AND TREATMENT 

COST 

The control s ec t i on s ha l l con s i s t  of adjacent a reas  of b i tumi nous concrete 
pavement con s truc ted w i t h  the s ame b i tumi n o u s  mi x wi thout the a dmixtu re . 
Suffi c i e n t  data w i l l  b e  g athere d  on the con trol s ec t i on to mak e  the 
des i red compari s o n s  w i th the mod i fi ed pavemen t  secti on . 

The i n-pl ace c o s t  of the s ta n dard bi.tumi nous concrete p avemen t  s hal l b e  
$26 . 50 per ton . There w i l l  b e  no  i n c rea se i n  cost for the mod i fi ed mi x ,  
d u e  to the coope ra t i on of the ma te r i a l  s u p p l i er and pavi n g  con tractor. 

� 

DATE OF CONSTRUCTION 

The experimental  treatme n t  s ha l l be 1 compl eted p r i o r  to Oc tober 1 5 , 1 982 . 

EVALUAT I ON P ROC EDURE 

The i n i ti al eva l u a t i o n  wi l l  i nc l ude the fol l ow i n g  s teps : 

1 )  Obta i n  i n i t i a l  d es i gn ,  con stru c t i on a n d  ma i ntenance records on the 
s ecti o n  of h i g hway whi ch i s  to be overl a i d .  

2 )  Vi s ua l l y  i ns pe c t  a n d  documen t the con d i ti on of the e x i sti ng p avement . 

3 )  Obs erve the produc t i on a n d  p avi ng proce s s  a n d  documen t  perti nent i n­
fo rmati o n  o n  the equi pme n t  req u i red , me thod of p roducti on , m i x  temper­
ature s , comp acti o n  effort req u i red and achi eved , wea ther condi ti on s , 
and other r e l a ted i nfo rma ti on .  

4 )  Docume n t  l abora tory and fi el d tes ts taken duri ng the cons tructi on of 
the proj e c t  and o b ta i n  core samp l e s  of the s tandard and mod i fi ed 
pavemen t for l ab a n a l ys i s .  

5 )  Obta i n  Mays Me te r  r i d e  va l ue s  and fri c t i on tes ts on the experimenta l  
and  con trol s ec t i o ns .  
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The expe ri mental  p roj ec t  wi l l  b e  eval u a ted for a m i n i mum of fi ve years 
fol l owi n g  comp l e ti on of cons truct i on .  

SURV E I L LANCE 

The experime n ta l  and  con trol p a vemen ts s ha l l be mon i tored d ur i ng con­
s t ructi on a n d  a t  l ea s t  once e a c h  w i n ter and s p ri n g  for the d u ra ti on of 
t h e  s tudy. Eva l u a t i o n s  s ha l l i nc l u de docume n ta t i on of the con d i t i o n  of 
both experime n ta l  a n d  control pavement s .  The l o n g  term performance of 
t h e  mod i fi ed p a veme n t  w i l l  be compared wi th that o f  t he s ta n dard p avemen t 
w i th empha s i s  on  the fol l ow i n g  a rea s : 

1 )  Reduct i on s  i n  refl ecti ve c ra c k i n g .  

2 )  Reten t i on o f  i n i t i a l  ri d e  val ues . 

3 )  Reten ti on  of i n i ti al fri c t i o n  va l ues . 

REPORTS 

An i n i ti al report cover i n g  the p roduc t i on , p l aceme n t , a n d  i n i ti a l  obs erva­
t i on s  a n d  a fi n a l  report s howi n g  conc l us i on s  on the e ffecti ven ess of the 
experime n ta l  materi a l  s h a l l b e  s ubmi t te d  to the Fe dera l H i g hway Adm i n i s­
trati on . 

Ma teri a l s & Re s earch Di v i s i on 
Age n cy of Tra n s porta t i on 
Aug u s t  31 , 1 982 
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