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ABSTRACT

Approximately 150 tons of bituminous concrete mix modified
with Ultrapave 1liquid rubber latex was produced and placed
as a one inch wearing course over a plant mixed base course
on September 5, 1984. The experimental pavement 1is located
on Vermont Route 12 at milemarker 0670 and extends to milemarker

0701 in the Town of Worcester.

The Ultrapave was added manually to the bituminous concrete
mix directly into the pugmill at the plant. The experimental
mix was produced by Cooley Asphalt Paving Corporation in Berlin,

Vermont.

Paving was performed by a District 6 maintenance crew
who commented that the material was very <fibrous and sticky
compared to the standard mix, which made hand work more

difficult.

Survey results through September 1985 do not reveal any
difference 1in performance between the 1liquid rubber 1latex

modified pavement and the standard mix.



INTRODUCTION

The Vermont Agency of Transportation was offered three
drums of Ultrapave liquid rubber latex at no charge for a field
evaluation. With the cooperation of the 1local bituminous
concrete producer, Cooley Asphalt Paving Corporation, an
experimental Dbituminous concrete mix was batched and placed

in September of 1984.

The section of roadway selected for the placement of the
experimental mix had been washed out during flooding caused
by heavy rains. New subbase and plant mix base course was
placed, which created a new roadway as a portion of the test

site.

This report describes the initial observations during
production and placement of the modified mix and performance
during the first 12 months of service for the project

Worcester/Elmore ER 0241 (19).



PRODUCTION INFORMATION PROVIDED
BY THE SUPPLIER (ABRIDGED)
Ultrapave is a rubber latex binder for asphalt. Because
the rubber particles are extremely fine and uniform, a very
high surface area 1s exposed to the asphalt during mixing and

the dispersion of rubber is rapid and thorough.

Paving material modified with Ultrapave provides resistance
to surface abrasion, scour and wear. It increases the ability
of the bitumens to retain aggregates. Improved ductility at
low temperatures helps prevent winter checking and cracking.
Its higher softening point, 1lower penetration, and lower
temperature susceptability mean 1less shoving, rutting, and
general instability of paving material. Bleeding of seal coats
is reduced during hot weather. Increased adhesion and tack
prevents asphalt stripping in hot mixes and increases the ability
of the binder to remain anchored securely to the aggregate.
Water | resistance is gained, protecting the road from
deterioration. Prime and tack <coats have better adhesion.
Increased stability and density of asphalt concrete vresults
in uniform surface texture and unusually tight cold joints,

1

and feather edges. Overlays can be 1laid as thin as % inch

when asphalt is modified with Ultrapave.
COST INFORMATION

The material cost F.0.B. Dalton, Georgia is §$6.50 per
gallon. Ultrapave normally comes in 55 gallon drums and 1is
added to the bituminous concrete mix at a rate of 3/4 of a

gallon per ton. Costs could be expected to range from

_3_.



$7.50-$10.00/ton extra with freight and contractor handling

included.

PROJECT DESCRIPTION § ROADWAY CONDITION

The Worcester/Elmore ER 0241 (19) project was a segment
of an Emergency Relief (ER) project that extended along Vermont
Route 12 from Montpelier City 1line north to the Morristown
Town Line. The test area can be seen on the Location Map on

Page 5.

The route logs indicate that the existing roadway, prior
to the ER reconstruction, in the area of the test section was
constructed in 1961 using 1%" of bituminous concrete pavement.
A blade mix treatment was applied in 1967, a grit seal in 1975

and again in 1982.

After heavy concentrated rainfall on June 6, 1984 storm
water backed up at the 180" CGMPP at milemarker 0700%* causing
subsequent failure of the roadway embankment which was eventually
washed out. The area which was severely damaged was
approximately 650' 1long and required reconstruction of the
roadway section including subgrade, subbase and bituminous

pavement.

The reconstruction was done utilizing District 6 forces.
Once the new subbase and base course pavement was in place
it was overlayed with 1z inch Type IV bituminous pavement.
The overlay extended beyond the north and south end of the
newly constructed roadway for approximately 0.15 miles in each
direction. The completed roadway is 22' wide from edge of

pavement to edge of pavement.
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The average daily traffic for this section of Vermont

Route 12 in 1982 was 530.

MIX PRODUCTION & TESTING

The modified mix was produced under the direct supervision
of a representative of the Textile Rubber & Chemical Co., Inc.,
makers of Ultrapave. Production began at approximately 10:00
AM on September 5, 1984. The wet mix cycle was increased by
25 seconds to 61 seconds to insure adequate blending of the
liquid rubber 1latex and the 85/100 penetration grade asphalt

cement.

The 1liquid rubber latex was added at a rate of 3/4 gallon
per ton of mix. The material was removed from the 55 gallon
drum by dipping with a 5 gallon bucket. The material was then
added to the mix during the wet mix cycle using the side door
of the pugmill. Workers were cautioned by the company
representative to wear long sleeves and gloves and have adequate
eye protection in case of asphalt splatter during the wet mix

cycle.

The course aggregate for the Type IV mix consisted of
3/8 inches and smaller crushed granite from the Websterville
quarry. Fine aggregate 1included mnatural sand and stone
screenings from crushed granite. A copy of the mix design

can be seen on page 13.

Samples of the standard and latex modified mixes were
taken from the trucks on the project. Results of tests per-

formed on these samples can be seen by referring to pages 14-
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26 in the Appendix. One test performed on the Ultrapave mix
revealed low air voids of 2.44% (specifications have a Trange

from 3% to 5%).
PAVING OPERATION

Paving of the regular mix began about 9:00 AM on August
5, 1984 wunder partly sunny skies with an ambient temperature
of 55°F. Standard mix was produced and placed in the southbound
lane prior to switching over to the modified mix. A plan view

of the installation can be seen on page 8.

Paving sequence proceeded from north to south for both
mixes. The experimental mix was placed in the northbound 1lane
for a side by side test comparison. Three 200 foot test sections
were marked out beginning at milemarker 0689+ with two 50'
spaces between. The third test section ends at milemarker
0702+, These test sections are 1located primarily over the

new base course.

Thickness of the new wearing course averaged omne inch
prior to compaction. Mix temperatures sampled from trucks

on the project ranged from 260°F to 310°F and averaged 295°F.

The experimental mix tended to be fibrous and more difficult
for workers to rake. While working the centerline joint, the
mix had a tendency to adhere to the rakes which required periodic
cleaning using a scraper and diesel fuel. Workers commented
that the fibrous texture required more hand work. The material

was too sticky and wouldn't spread as well as regular mix.
Y p
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The roller operator stated that the modified mix was "'easier
to compact', because it '"'sticks better'" and '"leaves less ridges".
The operator estimated that it '"took 1/3 1less rolling (fewer

passes) to compact the mix'".

During the compaction operation 1t was noted that small
"fat spots'" were found on the surface of the overlay. These
were apparent prior to compaction and in some cases, as the
roller crossed over them, they would stick to the roller and
pull out leaving small pockmarks in the surface of the overlay.
At first it was assumed that the fat spots were small (1"+
diameter) amounts of the Ultrapave latex which may not have
thoroughly blended with the mix. There were about six of these
spots per square foot of surface area. Further inspection
revealed that this problem was not prevalent beyond the paver
screed width. In other words, the fat spots were not appearing
along the shoulder where the extension wing of the paver is
located. This suggests that the fat spots were the result
of a buildup of latex and fines on the screed which was then
displaced by the mix and deposited on the surface of the

pavement.

POST CONSTRUCTION OBSERVATIONS

Test sections 1, 2, and 3 were surveyed for thermal cracking
and rutting on January 11, 1985. The inspection did not reveal
any significant change in condition since the project was
completed, with the exception of a full width transverse cracks
at milemarker 0689% plus 134' in test section #1 and a transverse
crack which covered only the NB lane (Ultrapave side) at 170'.

The latter of the two occurred over the end of the 303 base

-9~



course in this 1lane. This suggests that cracking was caused

by this underlying joint.

The small surface spots discussed earlier were still visible
and in similar condition to that noted on August 5, 1984. Two
full width transverse cracks which had been documented outside
the test sections had both reflected through. This inspection
indicates the products inability to suppress reflective cracking.
Wheel path rutting measurements were not taken during this
inspection due to snow accumulation on <centerline and each

side of the north and southbound lanes.

A second inspection on May 2, 1985 did not show any change

from the first inspection.

During the most recent inspection of September 13, 1985
it was noted that test section #3 has 7't of 1longitudinal
cracking along the centerline. The condition cannot be used
to credit or discredit the experimental mix because of its
location along the pavement joint which separates the two mixes.
Rutting measurements taken throughout the test sections averaged
1/16" overall except the left wheel path in the Ultrapave mix
had an average of 2/16'". The following chart shows the average

results for each test section.

Summary Of Rutting Averages
Readings In Inches

Standard Mix Ultrapave Exper. Mix
SB Lane NB Lane
Test Left Right Left Right
Section # Wheel Path Wheel Path Wheel Path Wheel Path
#1 1/16 1/16 2/16 1/16
#2 1/16 1/16 1/16 1/16
#3 1/16 1/16 2/16 2/16

_10_



The small surface spots in the Ultrapave mix were much less
evident and apparently have been worn from traffic exposure.

Overall the pavement remains in good condition.
SUMMARY

1) Ultrapave did not present any significant problems
during mixing at the plant.

2) Workers on the project commented that the material
had a wvery sticky, fibrous consistency which made hand
work more difficult.

3) Small fat spots appeared on the surface of the new
experimental overlay during construction. It is believed
that the liquid rubber latex combined with the fines built
up on the paver screed and was then displaced by the mix
and deposited on the surface of the pavement. |

4) Ultrapave did not reduce reflective cracking.

5) Wheel path ruttiné averaged 1/16 inch higher in the

experimental mix as compared to the standard mix.
FOLLOW UP

The 1long term performance of the modified pavement will
continue to be monitored with emphasis on the prevention of
pavement cracking (new cracks), wheel path rutting, and friction

values.

_11_



- APPENDIX -

_12_



STATL O VertnT
AGERLY OF TRANSPORTATION

MATERIALS & ERES=ARCH DIVISION -~ BITUMINOUS CONCRETE SUBDIVISIGN NC-) 7 ,/< / G
Dosign of Bituwninous Concrete Mixtures -Appendix 13
Town ..\ . Dixll # b Project No. .U..Ca.(.u',m TR S J..e callens.
Gentlemen:
In accordance with the specification requirements for the above project I submit the following job mix formula:
Pavement Type ... T A Produced By: Cocley Acphelt fov. n:)P)ant Location ... [Sew{in . ...
Stockpile Gradations — % Passing ,
| Size | % Used | 1w | 1% 1 % % | % 1 8 | 16 30 50 | 200 |
Lt Send 27 o Juool 9a ) po | 6o ] ¥elaz | 4
L Gre Saadl =27 200} Qb § TG} s 34 )P ) 2
E,,_%ef& 46 / 234 le | N
| TResulant | /89 /00l ¢y | 4¢ 123 135 1y y b
Hot Bin Gradation — % Passing
Bin % Used | 1% | 1% 1 % % % 4 8 16 30 50 [ 200 -
s = /00| B¢ & FT ol 7t
2 44 : /ool gp | o Ao
3 ) i
4 e -
5 -
Resultant |~ /00 /od | el 47 teer tag i 14 | 2.9 .
Batch Bin S |~ Bin No. 2 ‘ Bin No.3 |  Bin No. 4 Bin No.5 |  AC , Total
| Welghts 2420 | 241 - AT 17 000
. w1 [t [ % | w [_w | 4 [ 8 | 16 | a0 [ 5o [ 200 [ AC
Job Mix
/160 | FP| 4@ | 4C |34 ¥ 1212505

Formula

f.?:l / / / / V “:Mw/'m’ %{\’o % % % %

" Specification . 109 'y ¢ 29 a4 14 A Q
P Limits //// ol e o5 4y /

Source of Materials

Aggregates Asphalt

:E_:Zi-{r'g_{::ciml%‘ RAe P,;LLLJLE@L@.:_L\Q!QJM..;II ACS:

Fine! G onite Sand = Cacleg- tleloctacuifle | AC10: o

l\)r_“t*,g QLLC{ “7‘)’\“\/\ de A,__E _C_t_i_< pl\f i e

Bepraes Towa Other: $<o/ 00 Petien-Cas, BPCracde M MTFT; ae

L : ‘ " q.
Wet: .. SPST Total: ... 2O .. Temperature: 280°F. 3 20°.

Mixing Times — Dry: .......... S CWetbs o ST
Submitted by: 2/4{’//_’&/5%—-«?&/ .........
Corap.any .,C.oc 10_7!&\‘?}1&‘1‘?“\)}.43(:0&\3 .

FOR'STATE OF VERMONT USE ONLY

Seopraved...... B
Comments: .. Zltes. aix-':—/./7yx</‘" 2 At f/—fl 14040/./4«4&. ..................




STATE OF VERMONT

AGENCY OF TRANSPORTATION Appendix 14

MATERIALS & RESEARCH DIVISION

e & N |
BITUMINOUS CONCRETE EXTRACTION WORK SHEET

9-4,.9/

LAB NO. DATE
PROJECT L‘\/OQCE_S?E%/‘E‘L/VH'X?é &2 o244 {1a) MIX TYPE I Disl, #é
SOURCE (oot £Y S, BadiN, VT SAMPLE NO.
BOWL& MIX _ 2552 PAN & AGG. 19 ij’ SLIP NO.
BOWL ik PAN 35 | TIME
MIX /354 AGG, /R63 MIX TEMP.
YAC = MIX - AGG 100 % - = (6.7 %
MIX
% STONE (+8) =3
% SAND (-8) 47
% Stip Ac = % %AIRVOIDS
RETAINED ON WEIGHT % RETAINED % PASSING JOB AIM REPORTED
1 3/4
11/2
1
3/4
1/2 —_— { 0D /o0 /700
38 3/ 2.5 1.5 95-100 78
4 381 30, 2. (a?. 3 63-15 &7
8 Z@O Zoﬁé) ‘ Llé ,7 ‘/2”50 7[/7
16 )48 /1.7 - 35.0 30 -38 35
30 /495 ).s 23,5 20-28 24
50 /30 /0.3 /3.2 9 -17 /3
1,200 /35 /0.7 2.5 £2-5 Z
Pass 200 32 2.5
Totals /2@2« /00
% Slip AC
BIN S BINNO.2 | BINNO.3 | BINNO.4 | BINNO.S AC TOTAL
BATCH WEIGHTS
We. ADJUSTMENT
CORRECTIVE ACTION COMMENTS:
REG. MIX
Dt | B Ko
. T %spcctor(s) d
TA W17 Rov. 2M. L/8L
e R 2 a8y
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Bituminous Concrete System vérmon: Aéency Transpéftatian ;”Sheet _. of o
FILE MAINTENANCE Materials & Research Divisjon | Project : ]
Control No. H616 ASPHALT MIXTURE PROPERTIES Code No. LJ [ 11 lo
T Form No. 4 of 6 —~ Field Test Data - Vix
Form Date 9 /¢/84 (Items P4O1 or 406) Design No. i ] ‘ ‘ lO
Project Name !A/ORCESTERf/ﬁU/IO/fé " Project No. LR Q24 // q9
Source of Milel/ } Cooeys. Berun VT, . Ring No.[:l:]::::[:] Year _8Y
I'éem Type of ‘ o : -
wll4blelzls] Pk 4 PrgTRIeT 1 Sp. Gr. ac |/ 3
(Note- Begin a new page if any of the prior fields change)
Line} Formula Description 1 2 3 4 5
A Lab No. ID 18: IS | 1 1o 3 O | n 1 1 " )
B Field Spec. Nci ) . Ly L L L
C Test Date (mo.:day) |, 7: L b b n J: . Lt
D3 Y4 PaSSing i Lt _a 11 1« F R a1 &
DA " 3/4" —1 1 'Y g A A A LJ ] A, 'y L s v
DS " 1/2" X 1 __a 1 i 2 ‘J 1 «‘11 ) . . " A
D6 " 3/8" 11 a A RN S § I Y ST %
D7 " #A v I » /] L 2 ] [l A i N A Y A
D8 " #8 o Py 13 Py 2 1 ry i R 1 A
D9 " #16 1 i) r ] ] A A 1 - 3 N N G S 1 Il A
D10 " #30 1. a PR ) A1 A A S Al
Dll " #50 1 Iy o] 4t y3 1 | MO S 1 1, " L .
D12 " #200 1 3 &} N | 4 » )] vy S U § 2 L 1 A
E Bitumen % (AC) s1ip| 6, 8.0 | .6.8.9|| . . . e  6.8,0
F Effective % ’ (AC) 2 /’. 0 ;5 T S PR SR L& 3 1 6a 0.L5
G |100(T-S)/T |% Voids - Mix AT e R e R
H | 100U/(U+G) |% Voids - Filled V4R N | A PR L7542
1 U+ G % VMA 1 / 1% .Z i3 .2 SRS MOV BIO W—rY S " l/‘6‘2'
J | sx62.h lunit wete, ww/eed {/H 281 0, I o . HIAHRS
K Stab.~Conv., ib. /J?IOIZ" /1/1/ 13 1 3 s f 3 /141 Qa
L Marshall Flow 1 48 L)/lo P Loy Lk Iﬂ
A
M Sample Thick.; in, ég/tgi Z; 71/(4 P — - o
N Wgt. in Air, gm. /RO 84/ T L ey . N
P Wgc‘ in Water, gm‘ Jé'g‘["s léJZJG A 3 K] 1 1 1 A
R wgt' Surf' dD’ ’gm' / Zl O;Q ZJ/J /1’7 3 N X} 1 ) 1 X I
S N/(R'—P-) Sp' Gr' - BUlk 213101‘ ZL21,7;5 ] i ) 3 'y 21 2121818
T Sp. Gr. - Max. ZJHI(; 1() PR S | a1 o~ Z.L“J.C\xo
U | SxP/SpGrAc | AC by Volume % T L. e ] L. /3. 53
v Stab.-Measured, 1b. {;l/,?J J/10, i L R
W Accept, Reject or N \ .
-Field Notes: S~— Inspector(s): Office Time Stamp:
.~3(7 L
o

mA 418D 5C 8/83
5C 4/88

5/C 8/84

PEG



Th S67A 1?;1 7/81 STATE OF VERMONT
1M 5/83 AGENCY OF TRANSPORTATION Appendix 16
{% g/gf MATERIALS & RESEARCH DIVISTON
BITUMINOUS CONCRETE SUBDIVISION
MAXIMUM SPECIFIC GRAVITY WORKSHEET
o AASHTO T209-78
Kegy. M1y ASTM D2041-78
Project L«/or(resre,q/,élﬂqog’e No. £R 0241 (i ‘\) Date 7-& 8¢
/ / : DioT-# ¢
Source Mix @%7’543&m) V1. Type_ /¥ _ Test No. —
Design No. 7277 yt ois1.%¢  Bulk Sp. Gr. Ava.z.z:s
Flask No. #Z/
1. Wt. of Flask + Sample 245 P
2. Wt. of Flask /[033.0
3. Wt. of Sample (1-2) (A) /4244
4. Wt. of Flask filled with H,0 (D) 335, 2

5. Wt. of Flask + Water + Sample (E)

Hoblo, 2.

CALCULATION:
Max. Sp. Gr. = A/(A+D- E)
] 2l - 2400
14294 + 3235.2 - 4{obb. 2.
5934

Max. Sp. Gr. - Bulk Sp. Gr.
4 Voifis Mix = 100 X Max. Sp. Gr.

2.400 -2.288 - 466

7 .HoO
Comments: Inspector(s) Office Time Stamp

-

P
et




STATE OF VERMONT

- /]
2 iC .
o MiX AGENCY OF TRANSPORTATION Appendix 17
hes. l MATERIALS & RESEARCH DIVISION PP
BI1TUMINOUS CONCRETE SUBDIVISION
EFFECTIVE ASPHALT CONTENT WORK SHEET
; e rvs Date 7.5-84
Project l/x)o/\cgs,'ue/ (2 Mix Type Y&, 2 &5 I Iy DistHd,
source _(CoxExi, G, Wi Sample No.
: Prepared By
EFFECTIVE SPECIFIC GRAVITY OF Ag%QEZGATE "
G=190-C 100 - 6.80 = <Z,655
100 - C
™R 100 - _ 6.80
G = Eff. Sp. Gr. of Agqg. Z2:H 1,023
C = % Asphalt - : ¢
M = Max. Sp. Gr. of Mix 417 - c.¢ 28 2.2 205
A = Sp. Gr. of AC s/
BULK SPECIFIC GRAVITY OF AGGREGATE (B)
A . B=100
gg.Size -+
N Sa % Used = 27 - ___r0.29
Bulk Sp.Gr. 2ol 3 S
ar Sa. % Used = 27 = 10 5/
Bulk Sp.Gr. Ze5bq a5 +
3/8 hUsed = e = _/765  B= ROl
Bulk Sp.Gri 2.l ol +
172 % _Used = =
Bulk Sp.Gr. +
3/4 _hlUsed = = —
Bulk Sp.Gr. g = 260\
- Total (A) = 38.45
ASPHALT ABSORPTION
- G - B o)
D = 100 = A e ;
D = Asphalt Absorption D = 100~ ,; - Z'f;' {\.07-3>=
G = Eff. Sp. Gr. of Agg. 2.bLOIX c. ~ &
B = Bulk Sp. Gr. of Agg 6. Al 60
A = Sp. Gr. of AC
EFFECTIVE ASPHALT CONTENT
E=C- ¢ D
! 100 P)
E = Effective Asphalt Content
C = % Asphalt . cb - —080 g3, -
D = Asphalt Absorption B 100
P = % Total Agg. 93, 2 —
73 Eff. AC Content % .05

TA 1788 5C 9/82
Rev. 1M 4/84

1/M 8/84 ¢\ Ao { e
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. A -~ o AGENCY OF TRANSPORTATION A e -
- ndix 18
UL TRAFPAVE MATERIALS & RESEARCH DIVISION PP

BITUMINOUS CONCRETE EXTRACTION WORK SHEET

| -, LAB NO. DATE 2687
PrOJECT  _IWDRCESTER /ELMORE R _OZ 41 (1) MIXTYPE 1 YPE QU D s ¥,
SOURCE Cocleys | TBarLn), vr SAMPLENO. .
BOWL & MIX 23 5 3 pAN & AGG. /612 SLIP NO.
BOWL _ /{98 PAN 35¢ TIME
MIX 1355 ___  AGG. /2G1 MIX TEMP.
UAC = MIX  AGG 10D 1.355"2 % - | 2421 = oA % '
MIX
%STONE(+8) ___ 5
; : % SAND (-8) 44
% Slip Ac = % % AIR VOIDS
RETAINED ON WEIGHT . | %RETAINED % PASSING JOB AIM REPORTED
1 3/4
11/2
1
3/4 ; '
1/2 — | O @ M) /00
38 ‘38 2.9 4. 45-100 27
y 43] 34.2 2.4 63-15 63
8 239 /9.0 43.9 dz. - 50 A4t
16 /54 /1.4 - 321.5 30-38 323
30 /42 /.3 X2 70 -28 2/
50 /30 /0.3 /0. 9 -1 //
200 /e TP AT 2-5 e
Pass 200 . Z’ (/.7 ,
Totals /Z@’ / 56
% Slip AC
BIN S BINNO.2 | BINNO.3 | BINNO.4 | BINNO.S AC TOTAL
BATCH WEIGHTS
Wt. ADJUSTMENT
CORRECTIVE ACTION ’ COMMENTS:

MTPAPJ VE

it [

. I /Inspcctor@,)
TA Y Rov. 22/MM g//&*



— Y - Appendix 19
UL T RASALE e pondIx 19
Bituminous Concrete System [Jermont Agency Transporiation | Sheet . of . ]
FILE MAINTENANCE [faterials & Research Division | Project e e d
| Control No. B616 ASPHALT MIXTURE PROPERTIES Code YNo. [ J [ J_Ljo
Form No. &4 of 6 © ~ Field Test Data -~ Mix T T T T
Form Date ('7/5/89/ (Items P401 or 406) Design No. r‘] l ‘ l 10
Project Name [1/[),-'3;355&(/&,\40;?5 Project No., £~ 024l (Iﬁ)
Source of Mix IZI/ ] C)OOZ EXS | Beruig, (/I’, Ring No.‘DI[I] Year 8¢
It'em Type of ‘ . .
so. Wt vlrRAPAVE sp. dr. ac [/]OIR
(Note~ Begin a new page if any of the prior fields change)
Line| Formula Description 1 /{ 2P 3 4 5
= .
A Lab No. ]_D 18, P P T W LI T S P
B Fiej'd Spec. Nd N L ! 1 5 B B | (S SO W 1 s i SR
C TeSt Date (mo. :daY) 1 12 1 b ; L L i I N L i 1 i b
D3 % Passing 1" s L1 e N N e
D4 " :3/4" 1 1 s 1 rs 21 3 2 | I T 1 i S S
DS \OO ! 1/2" ] Lo .a 1 r 1 ] 4 i Y 2o A
D6 ﬂ%"‘oo " 3/8" i A Y 1 ui 1 H ‘A A 2 a E 3
D7 é Rl Y " #4 PR T F O S it A A1k e
D8 HYz 50 M #8 11 a 2. 1 PR 2 .
D9 30 - 36 " #16 1 4. v ] N ] A 1 . 1 1 ] ) S N A
Dlo /20 ‘.,;., B ' #30 1 1 y} 1 . r i — i A il 1 A 1 1 A
Dll 7—/7 " #50 1 3 A 1 1 2 i ) s 1 1 A NS R R 1
D12 2 - 5 " #200 3 1 A X ] '] AL N ] L 1 1 Y A1 2 A
E Bitumen % (AC) Slip r (9‘%,0 P i e [T | 1 61 BJD
F Effective % (ACL .(ﬁ. 3124 N e ' .8 2 16J‘3_L2'
G |200(T-8)/T |% Voids - Mix v 1L AT o L LY
H |100U/(U+G) |% Voids - Filled B . N e 6.5,
I lu+gc % VMA Je B e ) (0,3
J_ | sx62.5 |unit wet., 1v/et5 | /,5 44901 ., e . /449
X Stab.-Conv., 1b. 222 411/.5.9, o e LR
L Marshall Flow TR J? { 17 "E e PR 1y l?
. —_—
M Sample Thick.; in. | 2 Vb, 206 I . L. s
N E&t' iﬂ Ail‘, gm' 171118 LZBJq 1 1 I S 1 L 2 Q;B.q
P wgt' in Water, gm' |5}é’10 1 §L<DJ' I T DR ] Il ] 15494\
R w&t' Surf' dry,gm' 1?L’718 171 710 1 1 . 1 1 . L, q’Ber—
S N/(R‘_P') SP‘ Gr‘ - BUJ‘k 20313 1<:' ZA31015 3 1 i L. 1 2131212‘
T Sp' Gr. - Max. a__t 1 2737810‘ o 1 PR Z\Q, 8.0
U SXF!SPGI'AC AC by v°lume z 1 2 1 1. . 1 2 PY 3 N B S /IL‘;-3
v Stab.-Measured, 1b.) /52 2.l O R Lo 2
W Accept, Reject or M| : .
Field Notes: ‘ Inspector(s): |Office Time Stawp:
DLT RAEANE-

TA 418-D 5C g8/83

5C 4/84

5/C 8/84



eI AVE STATE OF VERMONT
" AGENCY OF TRANSPORIATION Appendix 20

MATERTALS & RESEARCH DIVISION
BITUMINOUS CONCRETE SUBDIVISION

EFFECTIVE ASPHALT CONTENT WORK SHEET

/. Sl -
project omeesres [ moce_ €% 024) (14) MixTye  Toed e 8 ;fé

Source Covcers, Berum, Vr, Sample No.
: Prepared By

EFFECTIVE SPECIFIC GRAVITY QSEAEQREGATEQS)
G =100-C 100 - .80 = 2,635
100 - C
R 100 - __6.80
G = Eff. Sp. Gr. of Agg.. Z2.380  1.023
€ = % Asphalt y
M = Max. Sp. Gr. of Mix Hz.007~ 6.4
A = Sp. Qr. 'of. AC 35.37
BULK SPECIFIC GRAVITY OF AGGREGATE (B)
: B=100 -
Agg.Size K
I Sa % Used = £ = __Joz
Bulk Sp.Gr. 2.L23% +
Gr. Sa % Used = = 217 = 10.51
Bulk Sp.Gr. £.569 +
3/8 tUsed = __4b = _ 1765 B= _R&ol
Bulk Sp.Gr. Z.60L +
1/2 % Ysed = =
Bulk Sp.Gr. +
3/4 % Used = =
Bulk Sp.Gr.
Total (A) = 345
ASPHALT ABSORPTION (D)
D =100 —E8=-B A 034 ‘
: . 2.L55 . 2. =
8 = Asphalt Absorption D = 100 Zi?\' (Zi;’;;\ ("023) ,
= Eff. Sp. Gr. of Agg. : ’ /
B = Bulk Sp. Gr. of Agg : (L.B5 ~0.5!
A = Sp. Gr. of AC
EFFECTIVE ASPHALT CONTENT
E=(C- ¢ D
) 100 P)
E = Effective Asphalt Content
C = % Asphalt £E- 6.8 _F_____ﬂo.st 73.2) =
D = Asphalt fbsorption ) 100
P = % Total Agg.
% Eff. AC Content % (.32
TA 1798 5C 9/82 4 , ULTRAPAVE.
Rev. 1 asgq /M 8/8 %JJ.}@%(Q%%



T4 567A m EZ)/81 ' STATE OF VERMONT
/83 AGENCY OF TRANSPORTATION Appendix 21

MATERIALS & RESEARCH DIVISTION
BITUMINOUS CONCRETE SUBDIVISION

OLTRAFAVE MAXIMUM SPECIFIC GRAVITY WORKSHEET
AASHTO T209-78
ASTM D2041-78
ProjectJy‘Qgcf_g;{-p//CfLMC/(’é No. £R O/ZL/'LO@/) Date F-{* b’i
Source Mix C'D()l,(’i'j S, Gereind, t//‘. Type 7  Test No.
Design No. : Bulk Sp._ Gr. 2, 327\,
Flask No. #/
1. Wt. of Flask + Sample 2450‘/, §
2. Wt. of Flask /0/ g.@
3. Wt. of Sample (1-2) (A) )4 859
4. Wt. of Flask filled with H,0 (D) 3a08.4
S. Wt. of Flask + Water + Sample (E) k ' 4070./ .
CALCULATION:
Max. Sp. Gr. = A/(A+ D - E)
- /485.9 - £.2380
18594 32084 -4o70.1 :
624 2
Max. Sp. Gr. - Bulk Sp. Gr.
Z Voids Mix = 100 X Max. Sp. Gr.
2.380 _2.322 . . 24
2.380
7
Comments: : Inspector(s) Office Time Stamp
DLTRAPANVE ’,t,a\
PN
L e e e e e et 2 et s e et e e B e e P - - i - d




STATE OF VERMONT
AGENCY GF TRANSPORTATION
MATERIJALS & RESERACH DIVISION

Appendix 22

BITUMINOUS CONCRETE EXTRACTION WORK SHEET

TA 417 Rev, 2M 5/84

LLITAAVE

7/

7%{(‘/;7{;( A/f-{/:/‘[’

LAB NO, DATE 725 43 B
PROJECT L\/omce—:sfag/{uﬁﬂ' £ 024 MIX TYPE I 0t G
SOURCE Sty — BERLIND SAMPLE NO. o
BOWL & MIX 2348 PAN & AGG, /423 SLIP NO.
BOWL 198 PAN 35/ TIME
MIX /1150 AGG, /072 MIX TEMP.
% AC=MIX-AGG100 __&. 78 %- - _ b8 9
MIX _
% STONE (+8) S 2
% SAND (-8) HT
% Slip AC = % % AIR VOIDS
RETAINED ON WEIGHT % RETAINED % PASSING JOB AIM REPORTED
13/4
11/2
1
3/4
1/2 — /0 0,0 /00 /00
8 15 A 78 & | 95100 99
4 350 3.4 6 6.0 63 -75 A
8 200 /B.7 473 Y2 —-50 ¥7
16 /3/ /2.2 35,/ 30-38 35
30 //8 /1.0 A4/ 20 -28 | 24
50 /0¥ 9.7 /4 ?-17 /Y
200 /20 s 2 A -5 3.2
Pass 200 ?571 3.4>Z
Totals /ﬂ '72
% Slip AC
BIN S BINNO.2 | BINNO.3 | BINNO.4 | BINNO.S AC TOTAL
BATCH WEIGHTS
WT. ADJUSTMENT
CORRECTIVE ACTION COMMENTS:

i

Inspéctor (£)




STATE OF VERMONT
AGENCY GF TRANSPORTATION Appendix 23

MATERIALS & RESERACH DIVISION

BITUMINOUS CONCRETE EXTRACTION WORK SHEET |

LAB NO. A DATE ?‘ 25 3_2{“ _

- ROJECT é/ / ]L 200 ve - /? Lo (D ~ Rores /«’t*/EAMoeé MIX TYPE <
SOURCE 0o /{7 — Beim/thn SAMPLE NO.
BOWL & MIX 276 PAN & AGG. 25/ SLIP NO.
BOWL /155 PAN S5/ TIME
MIX _166 AGG. 7200 MIX TEMP,
%BAC=MIX-AGG100 % - = _ &8 %
e % STONE (+8) 5.4
% SAND (-8) 48 9
% Slip AC = % % AIR VOIDS
RETAINED ON WEIGHT % RETAINED % PASSING JOB AIM REPORTED
13/4
11/2
1
3/4 /00.0 /00
12 9 0.9 79/ /00 ?g
38 & 0.7 984 | 75100 78
4 276 30.8 01l | 63-75 65
8 17/ (9/ 485 | 42-50 <7
16 /09 /2.2 76.3 Jo -38 36
30 /00 a R 5.4 20-28 25
50 90 /0.0 /5 & -7 15
200 0¥ Yz 3.6 Z-5 Z b
Pass 200 22 3.¢
Totals 597
% slip AC
BINS BINNO.2 | BINNO.3 | BINNO.4 | BINNO.5 AC TOTAL

BATCH WEIGHTS

WT. ADJUSTMENT

CORRECTIVE ACTION COMMENTS: ULTRAFA\/E‘

W/ W

TA 417 Rev, 2M 5/84 Inspector l



Appendix 24

{Asituminous Concrete System IVermont hgency Tl?mspdr".,ation ﬁs"neef of
FILE MAINTENANCE [faterials & Research Division | Project e
| concrol Xo. 616 ASPHALT MIXTURE PROPERTIES | Code ¥o. [TT1T T o
Form No. 4 of & - Field Test Data -  MIx :
| Form Date / / (Items P4O1 or 406) . Design No. ] ] T J JO
Project Name M/?ZIV/IOQ v T }?7[& /2 ‘Wérer#ﬁ??}’jec'— No. ER 024/ Ll‘i)
Source of Mix ‘ﬂI} (\/Jn /;;,\— .7976;'*/&;/\ ,I{ing No. l l ' Year 8?1
wldolelzls] TRl DLTRAPAVE. e de ac [1]0]2]3]
(Note~ Begin a new page if any of the prior fields change)
Line| Formula Description 1 2 3 4 5
A Lab No. TD ,8J Ly . PO S T i N T L a4
B Field Spec. qu Lot P TR o P
C Test Date (mo.:day) , 7{ B L s n 4‘ N N
D3 YA Passing 1" 1 s P 1 f_ ) @ i S T S
D4 " 3/4" VI b B
DS n 1/2" L L i l‘,“ . .
D6 " 3/8" Ly oA N s N s
D7 " #4 Ly a L 4 a 13 A ]
D8 i #8 . . i P PR
D9 " #16 et t o . P PR Lo .
D10 " #30 i x A e L e L
D11 " #50 e L1 . N B I
D12 " #200 T L PRI L1 a L _a
E Bitumen % (AC) Slip ‘.6‘8JO L - a1 PP P
F ffective % (AC) Jé.szJZ [ N S| ’ L& R S 3
G |100(T-8)/T |% Voids - Mix Y A B B I - e
H |100U/(U+G) |% Voids - Filled 8.2.0 Los o TN vt L e .
I lu+e 3 VMA A7, . e PPN L e
3| s x62.% |unit wet., w/ee> |/ 4401 . " . P i B
K Stab.-Conv., 1b. Z,O,‘7Jé 1 PR FY B PYR |
L Marshall Flow , /O 4 1 s s 4 N
251
M Sample Thick.; in. |2.5.4.2 -t . e e
N Wgt. in Air, gm. 120 H I P PPN
P Wgt. in Water, gm.| 4. 8.9 . R A P
R wgt' surf. drY’gm' /;& IJS 4 I B P I I
s |In/G-p) Sp. Gr. - Bulk 23101 . ., L . L
T Sp. Gr. - Max. 2,383 ., . e e .
U | SxF/SpGrAc | AC by Volume % J ¥ 27, . D R o
v Stab.-Measured, 1b.| 20211 |, | L L L
v Accept, Reject or N i i
Field Notpes: Inspector(s): |0ffice Time Stamp:
ULTRAPAVE. 14,
07

TA 418-D 5C g8/83
5C 4/84

5/C 8/84



STATE OF VERMONT

TA 5674 1
L AGENCY OF TRANSPORTATION Appendix 25

MATERTIALS & RESEARCH DIVISION
BITUMINOUS CONCRETE SUBDIVISION

MAXIMUM SPECIFIC GRAVITY WORKSHEET
AASHTO T209-78
ASTM D2041-78

Project M}ORCEéTER./ELMDKE Kre iz No. ER pR4/ Date 92587
‘ Disr¥y
Source Mix C’oo[,gf - /BEI?LM) Type 7¥ Test No.
Design No. 77: Bulk Sp. Gr. <, D
Flask No. Z

1. Wt. of Flask + Sample 243@.8
2. Wt. of Flask /033.0
3. Wt. of Sample (1-2) (A) ‘ /‘(7/03:8
4. Wt. of Flask filled with H,0 (D) 3235,2
5. Wt. of Flask + Water + Sample (E) *’/0‘1/‘7,8

CALCULATION:

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

= /‘/03.8 = Zu -383
14038+ 32352 - 40498
589.2
Max. Sp. Gr. - Bulk Sp. Gr.
% Voids Mix = 100 X . Max. Sp. Gr.
2.383 -2.310 = 3.0k
2.383
Comments: Inspector(s) Office Time Stamp
VT RAPAVE . ﬁ/ .
L e —— e e e e e —— e JR— —— U




STATE OF VERMONT
AGENCY OF TRANSPORTATION Appendix 26

MATERTALS & RESEARCH DIVISION
BITUMINOUS CONCRETE SUBDIVISION

EFFECTIVE ASPHALT CONTENT WORK SHEET

L\/m?czomz /Eu.m% Kre /2

. -~ L5
Project j/://ra]ﬂaw; a?;'erype izz;‘z‘ zxsr*is/
Source Coa/f%,, ~ Ber-fen Sample No.

Prepared By

EFFECTIVE SPECIFIC GRAVITY OF Aj SREGATE ]
6=10-C 100 - ¢.2 - 2.635
100 - C ;
M A 100 - &8
G = Eff. Sp. G6r. of Agg. 2.%8% 1.023
C = % Asphalt -
M = Max. Sp. Gr. of Mix H1.9% - 6.4 -3537
A = Sp. Gr. of AC
BULK SPECIFIC GRAVITY OF AGGREGATE (B)
Aqq.Sige B=100
gg.Size K ,
id.Sa __% Used = 21 = /029
Bulk Sp.Gr. 623 +
G¢ Sa Z ”Sed = 27 = ' 10,‘5[
Bulk- Sp.Gr. .1,5/,(9? ot
3/8 % Used = o - /7.5 B= _ x-Cof
Bulk Sp.Gr! 2.e06 ¥
1/2 ____Z USQd = T ) =
Bulk Sp.Gr. +
3/4 % _Used = =
Bulk Sp.Gr.
Total (A) =
ASPHALT ABSORPTION
D= 100 —Ji—B-GJL~ A 003
: » 635
D = Asphalt Absorption D =100 £. Zaéol (-023)=
G = Eff. Sp. Gr. of Agg. 2.L0Ix 2635 554
B = Bulk Sp. Gr. of Agg ¢85 —_—
A = Sp. Gr. of AC
EFFECTIVE ASPHALT CONTENT
E=0C-¢( D
‘ 100 P)
E = Effective Asphalt Content 51
C = % Asphalt E- 4B - ¢ .51 942 ) -
D = Asphalt Absorpion - 100
P = % Total Agg.
% Eff. AC Content % &-3Z4

TA 179B 5C 9/82 1/M 8/84

TR,
Rev. 1M 4/84 s PANE

;'ijimt/ @‘fé&





