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ABSTRACT 

Approximately 105 tons of bituminous concrete mix modified with 

Rercules Fi ber Pave, a polypropylene fi ber, was produced and placed as 

a one inch wearing course on August 5, 1983. The experimental mix is located 

on Vermont Route 14 at milemarker 0602 and extends to milemarker 0634 in 

the town of Royal ton. 

The fibers were added manual l y to t he hituminous concrete mix directly 

into the pugmill at the plant. The experimental mi x was produced by Cooley 

Asphalt Paving Corporation in Berlin, Vermont. 

Mays Ride Meter readings taken on the project after construction aver­

aged 30 .9''/mile on the standard mix and 34 .1"/mile on the modified mi x. 

Friction tests taken on the project area after construction averaged 53 

for the standard mix and 55 for t he modified mix. 

Crack count survey results from Apr i l 9, 1984, show a reflective crack 

rate of 12% in the mix modified with fibers at a rate of ten pounds per 

ton as compared to 34% in the standard mix. Results i n the mix modified 

with fibers at a rate of six pounds per ton totaled 5% compared to the 

standard mix which totaled 30%. However, 100% reflection of the only two 

full width transverse cracks indicate failu re of both mixes to eliminate 

t~e most common type of reflective crack. 
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INTRODUCTION 

The Vermont Agency of Transportation was offered 800 pounds of 

Fiber Pave at no charge for a field evaluation. With the co­

operation of the local bituminous concrete producer, Cooley 

Asphalt Paving Corporation, an experimental bituminous concrete 

mix was hatched and placed in August of 1983. 

This report describes the initial observations during production 

and placement of the modified mix and performance during the first 

eight months of service for the project Roya lton/Randolph RS 0147(9). 

PRODUCT INFORMATION PROVIDED BY THE SUPPLIER 

Fiber Pave 3010 is a short-length, fine-denier , water-insoluble poly­

propylene fiber that is made for use as an additive for hot-mix asphalt 

aggregate paving materials. Laboratory fatigue data and cold-temperature 

studies indicate that mixes containing Fiber Pave offer extended highway 

service life, and that thinner overlay designs are possible. Fiber 

Pave 3010 is also an effective replacement for asbestos in curb-type mixes. 

One ounce of Fiber Pave 3010 contains approximately 1~ million (1 centi­

meter long) fine denier fibers. These fibers .function to improve ad­

hesive and cohesive strength of the asphalt, thereby improving the dur­

ability of the asphalt concrete when it is under stress and strain. 
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Translating these improved physical properties into performance means 

(1) improved elongation capability of the asphalt concrete, {2) better 

resis~ance against reflective cracks caused by freeze-thaw cycles or 

heavy vehicle loading, and {3) a more durable and longer lasting service 

life, particularly in cold-climate regions. 

Fiber Pave 3010 polypropylene fiber is processable in pugmill mixers 

and is compatible with almost all local aggregates and mix designs. 

Fiber addition during the dry cycle is recommended. Temperatures 

must not exceed 280°F. 

Fiber concentration is dependent on the mix design and on the extent 

of damage of the surface to be-paved. Normal fiber concentration is 

6 pounds per ton of mix (0.3% by weight). Concentrations higher than 

6 pounds per ton are recommended for t hin {1 inch) overlays or for the 

more severely damaged areas to be paved. Suggested content for paving 

or curb mix is as follows: 

When normal mix is used (0.3% fiber by weight) an increase of asphalt 

cement of 0.2 - 0.3% is recommended. 

Standard pav~n§ equipment such as Barber-Greene, Cedarapids, or Blaw 

Knox has been used sucessfully without modifications. For base course, 

a rubber tire or steel roller can be used. For the wearing surface, 

use only a steel roller; vibrating type rollers are especially effective. 
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COST INFORMATION 

The material cost F.O.B. Georgia is $1.25 per pound. When F.P. is 

added at the regular rate of 0.3% by weight (6 lbs/ton) the modified 

mix including contractor costs could be expected to cost approximately 

$7.50- $10.00/ton extra. 

PROJECT DESCRIPTION & ROADWAY CONDITION 

The project is located in the towns of Royalton , Bethel and Randolph on 

Vermont Route 14 beginning in the town of Royal ton at MM 5.865 and ex­

tending northerly 11.879 miles, ending in Randolph at MM 7.734. See 

location map on ~page 5. 

The route logs indicate that the existing roadway in the area of the test 

section was constructed in 1927 using gravel. Several blade mix treatments 

were applied during the period of 1946 to 1962. A chip seal treatment 

was applied in 1976. 

Detailed crack counts were made at two locat ions (test sections 1 & 2) 

approximat ely one week prior to paving the roadway . Crack counts revealed 

an average of 3~7 ft of cracks per 100 lf of 22' wide roadway. Approximately 

67% of the cracks were long itudinal, 31% were transverse and the remaining 

2% were miscellaneous. The pavements original condition can be seen on 

the crack count f ield survey sheets, Appendix A1 - A3. 

The average daily traffic for t his section of Vt. Route 14 in 1982 was 760. 

- 4 -



r 
I e 

--~----

, o-1 
0 • 

INSI:T 0 ., .. 

LEGEND 

Q:= U .S . NUMB£~ ROUT[ ---=-
~ ST.I.TE H!C!-WAY ~ 

~ NUMBUU:O ~AT£ AlO HWY. = = 
~ 

!!lTATI: AIO FWY. WITH = 
SULCTEO TOWN NO. ---

_[A_ 
f'I:O I:RAL A::J HICHWAY ---- -

0= TOWN HIC!-'HAY : ::;::: :: 

IS f'ARI.C UN IT • 
a OWEWHC <OT'H£.R TlU.N f'ARI.C l A 

0 R A N G E 
I U 1<'6 R1DG£ 

.SURfi .CE T P.I:ATED ROAD 
GRAVEl. ROAD 
SOIL SURFACC(2nd Ocss Gro.or! ) 
eRA.:> ED I. OR.-.1 N 1:0 RO.I.D 

UH ll.t PROvt:O ROAD 

~11.41TIVE ROAD 

UNTRAVCL£0 RO,a,D 

CHUROi 
S EASONAL 
DW~LLING BRIDGES: 

• SCHOOL m CEMETERY j~. SN.>I C' TH~J tel 

lo EW~ItlESS TRAIL ">j ~Sl'J.M <N£1'! . ro' 

NOTE: VJ.CAHT OJIJURAL f £:ATUR1:5 :::::::::: PRIVATI: ROAD 

ROYAL "TON 

c o. 

')'OWN HIGHV.'AY 6~.?.4 MILES 

STATE IJD ttNY. NO.I 2 .5 i 

STt.TE All> HWY. N0.7. 2.!i4 

ST.t.TE AID HWY. tl 0.'5 I.M 
STt.TE AID HWY. h0.4 

TOlAL STATE Al[l 

!'TATE HIGHWA( NO. 1<1 9 . 141: -
STATE H;vH"tAY 1\0. 107 2 .577 -

sT:•TE HIG!iW:OY :10. 110 2.320 -
1 H;iERSTilT( !1WY. J- B9 7. 720 • 

INTC::RST4TE AA..CPS 1.2&8 • 

TOTAL STU£ HWf. zf.004 • = 
TOTAl. ALL SYSTEMS ';4.434 ~ILl'S 

liCJTt 1~ .....,...., ~ .,_....., .. ,...-n e r" • . -
_.._... -· .. ............. ......... ..... •t ... 

SHOWN IN C'JTLINI: f'OR I.A . 

VERMONT HIGHWAY DISTR ICT NO. 4 I R EVIS[O :If¥'£'"1'' 1·· 1·· ,., r WI NO SO~ . c; pi.J.NJY 

PRo-JECT LocATION 

- 5 -



MIX PRODUCTION & TESTING 

The 800 lbs of Hercules F.P. arrived in individual pre-weighted bags (6 & 10 lbs . ) 

at the Cooley Asphalt Paving Corporation in Berlin, Vermont on August 1, 1983. 

The modified mix was produced under the direct supervision of a technical 

representative of Hercules Incorporated (Hercules T.R.). Production began 

at approximately 9:00 AM on August 5, 1983 . The wet cycle was increased 

from 35 seconds to ~5 seconds to insure adequate blending of the fibers and 

asphalt cement. After inspection of the first truck load, the Hercules T.R •. 

stated that mixing was adequate and the normal wet mix cyc le of 35 seconds 

would be sufficient. 

The design for the modified mix at the rate of six pounds of fibers per ton 

calls for the addition of asphalt at 4 pounds per ton drop (0.2% - 0.3%). 

However, due to a miscalculation, no additional asphalt was added. The 

Hercules T.R . inspected the mix and felt that it looked sati sfactory and 

the difference of 4 pounds per ton would not have a significant effect. 

Additional asphalt was added at 0.5% by weight on the 10 pounds of fiber 

per ton design. During production, the temperature of the mix ranged from 

280°F - 300°F with the latter in excess of the maximum as stated in the 

product literature. When questioned on this issue, the Hercules T. R. stated 

that the temperature could be as high as 310°F as the maximum. ) 

The bags of F.P . were emptied individually into the pugmill through the 

side door during the dry mix cycle . The Hercules T.R. instructed that the 

bags must be emptied quickly to avoid any increase in the dry mix cycle 

and the danger of asphalt splatter during the wet mix cyc le. Preparation for 

this task involved opening the bags prior to the beginning of mix production 
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and placing them on the first level of the hot mix plant. There were no 

significant problems accomplishing this task in the 5 second dry mix 

time utilizing two men. 

The Type IV bituminous concrete mix used an 85/100 penetration grade asphalt 

cement supplied by Gulf of Canada, Montreal, Quebec, Canada. The coarse ag­

gregate consisted of crushed granite. Fine aggregate included natural sand 

and stone screenings from crushed granite. 

Modified and standard mixes were tested for asphalt content, gradation, air 

void content, stability and flow. For details on the test results, refer to 

Appendix B1 - B7. 

PAVING OPERATION 

Paving began about 7:00 AM on August 5, 1983 under clear skies with an ambient 

temperature of 70°F. Approx imately 490 tons of standard mix was produced prior 

to switching over to the modified mix. A plan view of the installation can 

be seen on page 8. 

A previously placed 1/2"± leveling course covered the area approximately 2' each 

side of centerline and extended out to the shoulders. This paving sequence 

proceeded from north to south in the southbound lane . Standard mix was used 

until t he paver neared the test sections, at which time the fibers were added 

to the mix at the plant . The modified mix covered the southbound lane in both 

test sections. Test section number one begins at milemarker 0602 and extends 

to 0604±. Test section number two begins at milemarker number 0632 and extends 

to 0634±. Both test sections are in the town of Royalton. 

The first three truck loads containing fibers added at a rate of six pounds per 

ton were placed in test section number two. The last three loads containing 
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fibers added at a rate of ten pounds per ton were placed in test section 

number one. One load of standard mix was needed between the two modified 

mixes to make sure the t en pound per t on mix covered the test section. 

Thi ckness of the overlay averaged 15/16" in the area of the test sections, 

not including the leveling course. Mix temperatures sampled from trucks on 

the project ranged from 260°F to 295°F. There was some difference in 

surface color after the mix was in place for several hours. The modified 

mix appeared to have a purple sheen but this difference was only ev ident 

when viewed from a distance of 50' or greater. 

POST CONSTRUCTION OBSERVATIONS 

Two core samples of the fibered mix ta~en on August 8, 1983, showed that 

compaction was within the job specifications when t est ed in lab. Percent 

air voids were 8.47 on the core sampled from the mix with 6 lbs per ton 

fiber concentration and 7.11 on the core sampled from the mix with 10 lbs 

per ton fiber concentration. 

On July 25, 1983, and August 8, 1983, a Mays Rider Meter surface t olerance 

run was made over the project area. Readings in inches per mile for the 

test section were as follows: 

Type Mix 
(lane) 

Standard (NB) 
Modified (SB) 

Initial Readings 
(7-5-83) 

13611 

12411 

Post Construction 
(8-5-83) 

31" 
34" 

There were no significant differences in roughness between the standard mix 

and modified mix. 

On September 9, 1983, f r iction tests were taken on t he project area by Federa l 

Highway Admini stration and State personnel us ing. a ~ocked whee l f r ict ion trai ler 

under the contro l of the Reg ion 15, Demonst rat ion Project s Divi sion . The 
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measurement s , t aken in the left wheel path at a speed of 40 1nph, averaged 

53 for the proj ect . Fri ction va lues on the fibered mix averaged 55. 

Test sections 1 & 2 were surveyed for reflective cracks on February 14, 1984 

and April 9, 1984. The fo ll 01.,ring charts show a comparison of crack count 

data ·t aken prior to pavi ng and after the f i rst eight mont hs of servi ce : 

*CRACK SUI'JitARY CHARTS 

TEST SECT! ON # 1 

Standard l~ ix 

Type of Crack Pre-Const . Percent Ref lection 
6/7/83 2/14/84 4/ 9/84 

Transverse 135 ' 39% 43% 
Longitudinal 33 ' O'.t O'.t 

Misce l laneous 2 ' O'.t 0% 

Tota ls 170 I 31% 34% 

Modified Mix (Fibers added at a rate of 10#/ton) 

Type of Crack Pre-Canst. Percent Reflect ion 
6/7/83 2/ 14/84 4/9/84 

Transverse 94 ' 28% 30% 

Longitudina l 124' O'.t O'.t 

Mi scel l aneous 11 1 O'.t O'.t 

Tota ls 229 1 Jj'}; 12% 
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TEST SECTI ON # 2 
Standard 11ix 

Type of Crack I Pre-Canst. Percent Refl ect ion 
6/7/83 2/ 14/84 4/9/84 

-

Transverse 39' 74% 74% 

Longitudina l 322' 18% 23% 

r~ i see 1 1 aneous 6' 100% 100% 
-

I r-30'}'; Tota ls 367' 26% 

Modified Mix (Fibers added at a rate of 6#/ton) 

Type of Crack Pre-Canst. Per·cent Ref lection 
6/7/83 2/ 14/84 4/9/84 

=· - -

Transverse 34 1 32% 32% 

Longitudinal 180' 0% 0% 

Mi sce ll aneous 0 ' 0% 0% 

Totals I 214 ' 5% 5% 

*Jeta il s can be found on the Crack Count Sum~?rY Sheet in Appendix A-3 . 

Tot a l cracks in the standa rd mix in. June 1983 was 537 '. As of February 1984 

the t ot al was 146 ' or 27% and 166' or 31% in April, 1984 : Tota l cracks i n the 

modified ~ix in June 1983 was 443' . As of February, t he total was 37 ' or 8% 

and 39 ' or 9% in Apri l, 1984. 

After eight months of serv ice , refl ective cracks tota led 34% i n t he standard mix 

and 12% in t he modified mix for test section number one . In test section number 

two , the t ota ls are 30% for t he standard mix and 5% for the modified mix . These 

percentage rates seem to indicate t hat the mod ified mix is out performing t he stan­

da rd. However, 100% refl ection of t he on ly two fu ll widt h transverse cracks indicate 

failure of both mixes to e liminate t he mos t common type of r efl ect ive crack. 
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On August 2, 1984, core samples were taken from the project for testing 

to determine if damage had occurred due to high temperatures reached during 

production. Extraction tests conducted on t he cores showed that the fibers 

were present and in good condition . 

SUMMARY 

·t.) Five of the s ix loads of bituminous concrete modified with Fiber Pave 

3010 exceeded the maximum temperature covered in the product l iterature 

by as much as 15°F, but core samp les tested showed that fibers were 

present and in good condition . 

2) With the exception of adding the fibers to the pugmill, which required 

two additional men, the mix procedure is bas ical ly the same . The bituminous 

mix producer felt that the mixing process would not signif icantly alter 

the normal plant procedures. 

3) Refi·ected cracks totaled 31% for the standard mix and 9% for the modified 

mix . However, with regard to the transverse cracks, there is a ref lection 

of at least 30% in all of the test sections . This indicates failure of 

both mixes to eliminate the most common type of reflective cracks . 

FOLLOW UP 

The tong term performance of :the modified pavement will continue to be 

monitored with emphasis on the following areas: reduction in reflective 

cracks and retention of ride values. 
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APPe:Nn \X 8 - l 

Bituminous Concrete System f.renDont Agency Transportation. Sheet __L of I 
FILE MAINTENANCE ~aterials & Research Division Project 

r 11 11o Control No. H616 ASPHALT MIXTURE PROPERTIES Code No. 
Form No. 4 of 6 - Field Test Data - Mix 

r 21b1514Jo Form Date Bfo:'/ 83- (Items P401 or 406) Design No. 

Project Nama ko<A a Ffo., - Po,.,do/r.>/, ~!=_oject No. RS 0/47 -{q) 
' !!' 

Ring No. I I I I I I Sou~• of Mix m C~ Year .£1..2_ 

Sp. Gr. AC l1 Jolz 131 ~~~~~f4lo l~lzl5"1 T~of 
(Note- Begin a new page if any ol the prior fialda change) 

Line Formula DescriptiOn 1 2 3 4 .5 

A Lab No. IDS -t-7 
B Field Spec. NCfR R If ZF 

. C Test Date -(mo . : dav: o.e!o 5 0 .8!05 I I I 

03 % Passin~~: 1" 
04 " 3/4" 
05. 10 . 1/2" 
D6 3/8" I 0 0 o /,00 0 
07 #4 &7 8 .~.5.4 
08 18 '-/.79 1./. q . 7 I 
09 il6 . ~.7.~ 3.'1- .3 
010 130 . 2 &.8 2.'/ . 
011 850 I 3 9 I .3. ~ 
012 8200 I q . 2 . 1, 

E Bitumen% (AC) Sli~ GA. I . ?. 3 '2. 
F IEt'fective :C fAC) 0/t:; '1.0/ 
G l OO(T-S)/T li Voids -Mix .5!'f . . 2.9 
H lOOU/(U+G) % Voi ds - Filled 7.'-1 0 .B.C/ .B 
I U+G I ~ VMAc 1'1.<1 / .9 . .3 
J S X 62.4 Unit Wrl, lb/rt3 I 1-/00 1.1/ z ·3 
X: stab . - Conv. lb. I 2 5.2 1.9A o 
L Marshall nov 0 I .C \ \ 

M Sample Thick. · in. ·z S:oo '2750 
N W~~:t. in Air SUllo I I Z.C.. I '2 ~ 3 
p Wgt. in Water, gm. G25 t6. 9.~. 
R WR:t. surf. dry , SU1J, , I I 2 7 I 2 <I .3. 
s N /Clli-p.) Sp·. Gr. - Bulk 2 21/ 3 2 2.8.1 
T Sp. Gr. - Hax. 2 3.fi;£f 2 3.'-1-.9 
u S xF!SpGrAc AC by Volume % I 3 .5'.1 1 (., .3 (o 
v Stab.-Keasured , lb. 
w Accept, Reject or ~ 

Field Notl!s: Insl!ector(s): Office Time StamE: 

n 41~ 5C 4/83 
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PROJECT 
SOURCE 

BOWL&MIX 
BOWL 
MIX 

-;:,.t./C:.3 
I 2.30 
! '233 

'j&AC • MIX · AGG 1 
MIX 

'JI,SlipAc:= % 

RETAJNEDON WEIGHT 

1 3/4 

l 1/2 

1 

3/4 
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Totals Ill&> 

BlN S 

BATCH WEIGHTS 
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APPE.t\.lDIX. B-.2. 

STATE OF VERMOIIT 
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%-
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'JI,SlipAC 
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MIX TYPE 
SAMPLE NO. 

SLIP NO. 
T IME 
MIX TEMP. 

%STONE (+8 ) 
% SAND (-8) 
'J{,AJR VOIDS 

JOB AIM 

100 
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GZ - 7</ 

.(j/.-"-/9 
31-39 
zo-ze 
9-17 
1-3 

7.0.5 
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~e 
f2,'] 

REPORTED 

100 

b8 
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38 
2.7 
!</ 
;,<') 

Jf (;,{]/ 

AC TOTAL 



TA S67A lH 7/81 
1M 5/83 

STATE OF VERMONT 
AGENcY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
BITIDfiNOUS CONCRETE SUBDIVISION 

MAXIMUM SPECIFIC GRAVITY WORKSHEET 
AASHTO T209-78 

ASTM D2041-78 

APPENDIX. B - 3 

Project Ro'<A,Lio~/RM!.C>c:L.Ftt No. !<$ Oli.{-1 (CJ ) Date, B- S - 83 

Source Mix CooLE.'( AsP!l1£,.T CoRP. Type )Jl" Tes t No. ~ 
Design No. :zres<f Bulk Sp. Cr. ;z. 2 <(3 ~ 

1. 

2. 

J. 

4. 

5. 

Fl ask No. 2.. 

Wt. of Fl ask + Sample 

Wt. of Flask 

Wt. of Sample (1-2) (A) 

Wt. of Flask f i lled with H20 (D) 

Wt. of Flask + Water + Sampl e (E) 

CALCULATION: 

Max. Sp . Cr . "' A/(A + D - E) 

_...:.1...:.0.=:3:..::0::..__ = 

1o3o + 33t3 - 3Dftv 

Max. Sp. Cr. - Bulk Sp. Cr . 
% Voids Mix "' 100 X Max. Sp. Gr. 

2_. 37") - 2.J1....'-/3" 

,2. 31"'\ 

Ccmments: Inspector(s) 

- 18-

Z/30 

/tOO 

1030 

33/3 
3o;;o 

2.379 

Office Time Stamp 



APPENDIX B·Jf 

STATE 01' v u:10HT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
BITUMINOUS CONCRETE SUB-DIVISION 

EFFECTIVE ASPHALT CONTENT WORK SHES!' 

Project 

Source 
~...:.-o';.¥oolAI...I.I±=o.:..~.n =-'\?a=..J=~ \:.;;:.\"b.:.J--..:.RS~O 14 7 (q) Date B-5· 83 

\l Mix Type :pi?; 
Sample No. l F - ,.,,,. 1.pqC1\ o~ "\>,be.- ""'" 
Prepared by -~~· ..::G.:::o:.:.,.....l.i .:..·· --- --

EFFEX:TIVE SP:EX:IFIC GRAVITY OF'f~c:1~AT~ 

(1 a 100 - C 100- 6.01 = 2.(p~ 1 
. ' 100 - c 

6r81 T I 100 
1.· "?.>8cf - \.02.3 

G = Et!. Sp. Gr . of Agg. ~t~.~~l- b<657 C = % Aephal.t 
M = Max. Sp; Gr. of Mix 'll.q'lb 
A :: Sp. Gr . of AC 

,35.28~ 

BULK SP:EX:IFIC GRAVITY OF AGGRIDATE 

(Cold Feed% Used Each Siz~ Agg. ) 
BUlk :: + + + + :: = 

(Cold Feed% Used Each Si ze Agg.) 
+ + + + 

(IW.ks.fP· Gr: Each Size Agg.) 
IV~ t;~ 3/~ 

Bulk= + + + . + = /C>C> = 2.5~ ~ 
~+::28+ '.:J.'i. + + 

ASPlWJP ABSORPTION 

D = 100 G - B 
A 

.BG 

D = Asphalt Absorption D = 100 z."<\' - z.stt 4 (1,02'3) = 
G = Ef!, Sp. Gr . of Agg. z.c..<.\ I .-lK2.Sq1/ 
H ~ Bulk Sp. Gr. of Agg. o.rro?v 
A :: Sp. Gr. of AC 

EFFECTIVE ASPHALT CONTENT 

E = c -E D P) 100 

E • Effective Asphalt Content 
E .. 6,6\ -c-c = % Asphalt Qo?0'2.. q).l~ )= D • Asphalt Absorption 100 

P = % Total Agg. 
Eff. · AC Content % ~.((a 

TA. 179B 50 9/62 
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A PPE.NDIX 13-S 

STATE OF VERMOm' 

AGENCY OF T RANSPORTATION 

MATERIALS & RESEA RCH DIVISION 

BITUMINOUS CONCRETE EXTRACTION WORK SHEET 

PROJECT 
SOURCE 

j'¢g> 0 JC:.l] ("1 5 

BOWL & MIX 24 7<! PAN & AGC. I "} 85 
BOWL I "2. 3 0 PAN 
MIX I Z ' / 4 AGG. 

SAC" MIX . AGG l UU...----'- · - ---
, 

MIX 

~SlipAc" 7.32 ~ 

RETAINED ON WEIGHT % RETAINED % PASSING 

1 3/4 

1 1/2 

1 

3/4 

1/2 

3/8 / 00 

4 39R ot~. ~ t::.s ,J 
8 Z 3~ z o .7 ttu 7 
16 ' '2 C) 10. </ 3 '1.3 
30 t I Co 1(). 7_. z4. 1 
50 \2 3 /0,7 13.1 
200 I '2.<0 Jt. o 2.c/. 
Pus 200 Z8 2.</-
Toe ala lt i./9 

,.slip AC 

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

BATCH WEIGHTS 

We. ADJ USTMENT 

CO RRECTIVE ACTION COMMENTS• 

T A ~1 7 R<v. 2M 4183 

-20-

DATE 
MIX TYPE 
SAMPLE NO. 

SLIP NO. 
T IME 

MIX T EMP. 

,. STONE (+8) 
%SAND (-8) 

% AIR VOIDS 

J OB AIM 

\ C> c 

Cfs - tO O 

b2 - 74 
~ I.- <:/ 9 
'31 - 3<1 
?o - 2 rs 
Cf - 17 

I - :, 

7.35' 

BIN N0.5 

a -3-~3 
:Dr 'i i= I eer S. 

'Z F= 

1 o:::..s9 
:z-. .s~ 

::?ctO - 2.80° ? " <"-

f{ 
-z .<=t 

REPO RTED 

ICC 

(o S" 

45 
3 4 
24 
1'3 
Z.cf 

?. 3"L 

AC TOTAL 



APPE.I\10\X. 6 ·" 

TA 567A lH 7/81 
lM 5/83 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
BITU}UNOUS CONCRETE SUBDIVISION 

MAXIMUM SPECIFIC GRAVITY WORKSHEET 
AASHTO T209-78 

ASTM D204l- 78 

''*"' :J;l,:(>" )±on -t?, nJ.o \\\, ••· ~ 0 I~] ('3) om e -s· a 3 

Source Mi~coc, eu. ~?\,y_ \- Type X Test No. ?_ F" 
·~ 

Design No . '2,(p.5 '-l Bulk Sp. Gr. 

Flask No. z 

1. Wt. of Flask + Sample z 12 :! 

2. Wt. of Flask l l 0 0 

3. Wt . of Sample ( 1-2) (A) 1 o-z..L{ 

4. Wt. of Flask filled with H2o (D) 3'3\ 3 

5. Wt. of Flask + Water + Sample (E) "3~0 1 

CALCULATION: 

Max. Sp. Gr. • A/ (A + D - E) 

- 1024 .. 2.34q 
r e>'2.. <4 + 33\o - 3901 

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

7 .3'-lC\ 
'2,281 

2 ,q -~ . 100 
2 3~<=1 

Comments: Inseector(s) Office Time Stamp 

~ p 
.. 

-21-



A PPEfoJO IX 8 -7 

STATE OF Vt:HHOHT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
BITUMI NOUS CONCRETE SOB-DIVISION 

EFTIX:TIVE ASPHALT CONTENT WORK SHEET 

Projec t 

Source 

eso~7(9'J.:Jate 8 - s-e..~ 
Mix Type :rg./ .=-te.~ 
Sample No. ?- ~ 

Prepared b;y _· ...~.£...:..· ::::.;C.:::o· ;:_r i'...:.. . .:..' ---- --

EFTIX:TIVE SPD::U'IC GRAVITY OF AGGRZXJATE 
G·u.,e 

<1· 100 - c 100 - '7. ~z. = z.~l 7 
. 100 - c 
T 'A !2Q_ - ?.3 z 

G :: E!!. Sp. Gr. of Agg. 
c .. %Asphalt 

'2. .3({'f /.023 

M = Max. Sp. Gr . of Mix 
A = Sp. Gr. of AC 

BULK SPD::U'IC GRAVITY OF AGGRIDATE 

(Cold Feed %Used Each Size Agg. ) 
Bullt = + + + + = ::r 

(Cold Feed% Used Each Size Agg. ) 
+ + + + 

(&.Ilk Sp. Gr; Fach Size Agg. J 

Bulk = + + ... + :: = z,S9:f 
+ + + + --- -

ASPHALT ABSORPTION 

D = 100 G - B A 
B G 

D = Asphalt Absorption D = 100 z.G.I? - z,sqt.J = 
G = Eft. Sp. Gr . of Agg. z 6"14(u"•7) a. 3;,'1 B = Bulk Sp. Gr. of Agg. 
A = Sp. Gr. of A'C 

EFFECTIVE ASPHALT CONTENT 

E = c -E D P) 
100 

E = Effective Asphal t Content 
c :: % Asphalt E• ?..3l.- (- o.3..3"'1 

'1U~B)= D = Asphalt Absorption 100 
P = % Total Agg. 

2·01 Eff. · AC Content % 

TA. 179B 5C 9/82 
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APPf.}.JD IX. C.. 

TA405A Rev. 82 
Sheet _ ! _of _j_ 

STATE OF VERHONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
BITUMINOUS CONCRETE SUBDIVISION 

Date Prepared: 5 ·8 ·83 

Project~•.Aa 1-/(.1~"'> -k8,rJofof, Core Analysis Prepared ByYCi· 

·-~ -K's c1~70 J 
Type of Mfx: ·-::ur- w•Hl J.;, Gc-v-.s 

~/eight(gramsl 
In Place 

Lab Core Roadway Pl an t Avg. Max. Ratic % Voids Unit 
Number No. Surf Sp. Gr. Dai ly Bulk Sp.Gr. % in Pl ac e We ight 

Air !~ate r dry Sp. Gr. (p.c.f.) 

A B c D E F G H I J K 

c - F H-1- (100 
) 62.4xF -:r-rr · G" H 

Loe~d 2 
&¥'/-

35r-, 
&t/5 91.3 B-17 Fiber- 2 2. 182 2..'2.43 2.~~ 13~ . 1~ 

Lo~t4 F1 r 4 .531 293 s~o 2.18_2 2.281 25'1_9 15.7 7, I I 13ft;. I(., 

: 

LOQ~ 2 -
t=";be'r 

~ep l\-1 \7 / I r . 
leG\~ 'f 

~ -:De.p1 \~ ,, 
Fibe~ "' '\ 
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