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"The 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, speci fication, or regulation. The 

Vermont Agency of Transportation assumes no liability for its 

contents or the use thereof." 

II 



TABLE OF CONTENTS 

Introduction 

Scope 

Evaluation Procedure 

Testing Procedure 

General Classification of Coarse Aggregate . 

Bulk Specific Gravities of Coarse Aggregate. 

Test Results 

Evaluation of Results 

Conclusions. 

Appendix A - Mix Designs 

~lork Plan 

III 

PAGE 

1 

2 

2 

2 

4 

4 

5 

6 

7 

• Al - Al3 

Bl 



INTRODUCTION 

The problem of loss of bond (stripping) between asphalt cement and 

aggregates in an asphalt concrete because of the presence of moisture has 

long been recognized as a problem of serious concern. In recent years, 

much research has been generated in the search for a test method for pre­

dicting the susceptibility of asphaltic concrete mixtures to moisture damage. 

In 1976 the Vermont Agency of Transportation Materials and Research 

Division purchased the necessary equipment to perform the AASHTO Designation 

T-165 "Effect of Water on Cohesion of Compacted Bituminous Mixtures" test 

method . The anticipated purpose, at that time, was to use this test method 

to analyze possible problem mixes. Testing was delayed due to an increased 

work load and a lack of problem areas which could be related to stripping. 

In 1978 the Agency undertook the engineering and inspection control 

for construction of F.A.A. sponsored airport construction projects. One 

of the required tests for bituminous concrete was the above mentioned test 

(AASHTO T-165) to determine the "Index of Retained Strength 11
• F.A.A. re­

quires airport mixes have an Index of Retained Strength of 75 percent. As 

a result of having performed this test on these airport projects, the Bitu­

minous Concrete Subdivision of the Materials & Research Division recommended 

that all the aggregate sources .used by the various Bituminous concrete plants 

in the state, be analyzed, using this method of test. 
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.SCOPE 

Determine the Index of Retained Strength of Type III (1/2" maximum} 

mixes using sources of aggregate and asphalt cement utilized by the 

Vermont Agency of Transportation. 

EVALUATION PROCEDURE 

The method of test used to evaluate the mixes made with various 

aggregate sources is an AASHTO standard method of test, as follows: 

Effect of Water on Cohesion of Compacted Bituminous Mixtures -

AASHTO Designation: T 165-77. 

Thi s method coversmeasurement of the loss of cohesion resulting 

from the action of water on compacted bituminous mixtures containing 

asphalt cement. A numerical index of reduced cohesion is obtained by 

comparing the compressive strength of freshly molded and cured speci­

mens with the compressive strength of duplicate specimens that have 

been immersed in water under prescribed conditions. The answer ob­

tained is expressed as a percent of the original strength that is 

obtained after the immersion period. 

TESTING PROCEDURE 

As a first step in this analysis, the files were searched, and 

previousl y acceptable mix designs were found for all existing combin­

ations of aggregates used to produce Type III mix for the State of Vermont. 
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A total of 13 designs were selected to be tested and are in Appendix A. 

The asphalt cement used for testing was an 85-100 Penetration Grade 

from B. P. Oil of Montreal, Quebec, Canada. This grade was used s ince it 

is the asphalt cement most commonly used in Vermont . The asphalt cement 

had a penetration of 91 and an Absolute Viscosity@ 140°F of 1328 poises. 

Aggregate samples were obtained during the 1980 paving season from 

the following sources: 

Coarse Aggregate Fine Aggregate 

Cooley- Websterville- IS Cooley - Hebstervi lle & Barre- S, SS 

Calkins - Coventry- G Calkins - Coventry- S 

Carrara - N. Clarendon- G Pike - Coventry~ S 

Dailey- S. Shaftsbury- G Dailey- S. Shaftsbury- S 

Hinesburg Sa. & Gr., Hinesburg- G Hinesburg Sa. & Gr., Hinesburg- S 

F. W. Whitcomb- N. Walpole, N.H. - G F. W. Whitcomb- N. Wa l pole, N.H. - S 

F. W. t~h1tcomb - Wallingford - G F. ~J. ~lhitcomb - Wallingford - S 

F. W. Whitcomb- Winooski - S F. W. Whitcomb -Winooski - SS 

Swanton lime- Swanton- S Griswold Sa. -Willi ston - S 

lebanon Cr.St . , lebanon, N.H. - S Swanto n Lime- Swanton- SS 

Pike - New Haven - S Bushey Pit - Highgate - S 

Pike - Haterford - S Pike - Hartland - S 

G = Crushed Gravel 
S = Crushed Stone 

Carrara - N. Clarendon- S 

Pike - Middl ebury - S 

Pike - New Haven - SS 

Pike - Waterford - SS 

Nutter Pit - Waterford - S 

Thibault Pit - Colchester - S 

IS = Crushed Igneous Stone 
S = Sand 

SS = Stone Screenings 
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GENERAL CLASSIFICATION OF COARSE AGGREGATE 

1. Cooley- Websterville 

2. Calkins Sa. & Gr. - Coventry 

3. Carrara Sa . & Gr. - N. Cl arendon 

4. Dailey - S. Shaftsbury 

5. Hi nesburg Sa . & Gr . - Hi nesburg 

6. F. W. Whitcomb - N. Wa l pol e, N.H. 

7. F. W. Whticomb- Wallingford 

8. F. W. Whitcomb - Wi nooski 

9. Swanton Li me - Swanton 

10. Lebanon Crushed Stone - W. Lebanon, N.H. 

11. Pike - New Haven, Vt. 

12. Pike - Waterford, Vt. 

Crushed Igneous (Granite) 

Gravel 

Gravel 

Gravel 

Gravel 

Gravel 

Gravel 

Dolomite 

Dol amite 

Gneiss (Biotite) 

Limestone 

(Metadiorite) Igneous 

BULK SPECIFIC GRAVI TIES OF COARSE AGGREGATE 

1. Cooley - ~lebsterville 

2. Cal kins Sa. & Gr. - Coventry 

3. Carrara Sa. & Gr. - N. Cl arendon 

4. Dailey - s. Shaftsbury 

5. Hinesburg Sa. & Gr. - Hinesburg 

6. F. W. Whitcomb- N. Walpole, N.H. 

7. F. W. Whitcomb- Wallingford 

8. F. W. Whitcomb - Winoo~Ri 

9. Swanton Lime -Swanton 

2. 613 

2.698 

2.610 

2.704 

2.642 

2.667 

2.628 

2.729 

2. 721 

10. Lebanon Crushed Stone - W. Lebanon, N.H . 2.924 

11. P 1 ke - New Haven, Vt . 2. 7 46 

12. Pike - Waterford 2.954 
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TEST RESULTS 

The results of the testing of the Type III mixes are li sted by 

coarse aggregate source as follows: 

(Retained Strength %) 

Test 1 Test 2 Avg. 

Cooley 59.3 63.3 61.3 

Cal kins 88.4 99.2 93.8 

Carrara 67.5 95.9 81.7 

Da i 1 ey 96.5 89.5 93.0 

Hinesburg 71.2 61.1 66.2 

F.W. Whitcomb (N . Ua 1 po 1 e, N.H . ) 91.6 97.1 94.4 

F.~L · Wh.itcomb (Walli ngford) 90.4 79.4 84.9 

F. W. Whitcomb (Winooski) 95.1 102.3 98.7 

Swanton 109.5 96.7 103.1 

Lebanon 73.6 61.0 67.3 

Pike - New Haven 98.5 123.1 110.8 

Pike - Waterford 89.9 93.0 91.5 

Pi ke - New Haven (Williston) 78.1 116.5 97 . 3 
Hot Mix P 1 ant 
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EVALUATION OF RESULTS 

Of the 13 aggregate combinations tested, three failed to meet the 

minimum Retained Strength Percent of 75 as required for airport pave­

ments. These were: Cooley's Crushed Igneous Stone, Hinesburg's Gravel 

and Lebanon's Crushed Stone (Gneiss). 

Two of the aggregate combinations tested, produced Index of Retained 

Strengths of over 100%. These were Swanton (limestone) and New Haven 

(dolomite). It has not been determined why the mixes gained strength 

in the presence of water, however, it is kno\'m that 1 imestones are not 

prone to stripping and sometimes ground limestone is used as an antistrip 

additive. 

The Index of Retained Strength Percents of the remaining 8 aggregate 

combinations ranged from 81.7 to 98.7. 
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CONCLUSIONS 

The data gathered in this investigation can be used to 

indicate what would happen to the various aggregate mix combinations 

when subjected to water. 

This data will be of value whenever airport mix is required 

from the sources of aggregates tested . This should alleviate the 

additional time spent on preliminary testing to determine if a 

mix needs an antistrip additive or not. 

The results of the investigation indicate that the overall 

retained strength values of the aggregates used in bituminous mixes 

for Vermont are very good. 
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STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N~ 
Design of Bituminous· Concrete Mixtures 

Town . ~~~~.?.~........ ...... ...... ............ .......... .. .. .. ... Project No • . .f-:-.~Rf... ... ?.R~l .. !.Z.9.) ...... .. ............. .. 
Gentlemen : 

In accordance with the specification requirements for the above project I submit the following job mix formula: 
Pavement Type ... ~06 .. _I_I I ........ ......... Produced By: GQ9J~Y. .. A~P.hi\.lt .. P..a.v.in.g .. Plant Location .B.er.li.n., .. vr ........... . 

Stockpile Gradations - o/o Passing 

Size % Used 1% 1,. 1 % lh " 4 8 16 30 50 200 
~at . sand _30 l 00 100 100 94_ 87 75 55 1F.. c:; ? 
~:tr. sand ag_ 100 1 nn ]00 1 nn 7F.. c:;~ 34 17 f 9 

378 11 
15 l 00 100 98 21 5 

1/"t. 25 100 Qf\ 11\ .d 

Resultant 100 100 99 84 64 56 38 26 11) ? ? 

Hot Bin Gradation - % Passing 

Bin "/o Used 1% 1,. 1 % %. " 4 8 16 so 50 200 
s 55 l 00 100 100 100 81 64 44 ?I) 56 
2 22 l 00 100 99 25 2 
3 23 100 99 31 3 
4 

5 
Resultant I UU I OU 84 63 47 35 25 14 24 

Batch 
Weights 

BinS Bin No. 2 Bin No. S Bin No.4 Bin No.5 AC Total 

360 

1% 1~ 1 % %. " 4 8 16 so 50 200 AC -
Job Mix 100 100 84 62 Fonnula 48 36 25 15 2.5 6.4 

Job /// ~ ~ X As % %XXY. % Aim 0 40 9 19 ~ ·- 1-· 

/// ~ ~ %X ~ As%XA ~ Specification 1980 Limits 0 0 
Source of Materials 

Aggregates Asphalt - ·--Cooley Asphalt ----
Coarse: Paving ~ Websterville AC-6 : 

---- -
------ - -· . . -- ' ... 

- Fine·:- Granite-Sand - Cooley- Websterville AC-10 : 
Nat . Sand --T ·h-under 

.. 
BQad ~H . Barre Iown ---------- Other: 85~ 100 B. P. Canada 

Mixing Times - Dry : . . .. .. . Wet: ..... . . . . . .. . . .. Total : . . .. . ... . . . . ... .. . Temperature: . . ... 

Submitted by: .. . ... . .. . ... .... ... ......... ... ... ... .... ..... .. .............. ... . .... (signature) Date: . . .. . .. .. . .. ......... . 

Company .... ..... .. .. .. . ... ..... ....... .. ..... .... ... ....... .. . Title .. .... .... .. .. . ...... ...... ... .. . .. ..... .. .. .. . .. .. .. ....... .. .. ......... 

FOR STATE OF VERMONT USE ONLY 

Approved ....... ........ . Rejected .. ... ....... .. .. 
Comments: 
.... .. .............................................................................. .......................... .................. .... .. ............................. 
................ ........... .. .. ............ ........... ................................... ........... ....................................... ........................ 

TA 556 

.. . ....... , ....... ... ............................ .. Title ........... ....... ................ ............ .. . ........ ......... .. 
Date .. .Q~.t ... J.?, .. J.~~.O .... ...... .. 

Signature 



CALKINS AGGREGA'l'E 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N~ 

Design of Bituminous· Concrete Mixtures 

A-2 

Town .. Margan~Br.ighton.......... .............. ... .. .... Project No . ... ~Q$. ... 9.3.19. .. .<.?.) .............................. . 
Gentlemen: 

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

Pavement Type ..... . III .............. ........ Produced By: ... ~ike ... ln.Q.P .... :W..c..-............... Plant Location .C.o.Y.e.ntry, ... V.t.,. .... .. 
Stockpile Gradations - % Passing 905 

Size o/o Used 1% 11A! 1 "' 1AI " 4 I Scr . Sa .• _ 25 100 97 
Wa. Sa. 25 100 
3/8 Gr . 2'1 100 q8 4o 

11/2 Gr. 25 100 Q2 ~6 4 

Resultant 100 100 98 84 60 
Hot Bin Gradation - % Passing 

Bin o/o Used 1% 

s '5'5 
2 24 
8 ?1 
4 

6 

Resultant 100 

Bateh I BinS 
Weights . --2-5-:8-2--

1% 
Job Mix 
Fonnula 

-
Job / Aim 

Specification / Limits 

1% 1 

Bin No.2 

1139 

1~ 1 

/ / 
/ / 

Aggregates 

Coarse: Calkins Sa. & Gr. 

" ~ " 4 

100 
100 q8 ~~ 

100 q6 ?R !:i 

100 qq 8'5 64 

Bin No.8 Bin No.4 

974 

% ~ " 4 

100 98 84 62 

% !% % ~ 
~ Xc;; 0 ~ ~ 

Source of Materials 

AC-5 : 

8 16 80 60 

94 87 75 43 
9'3 66 37 13 
8 ~ 

49 40 28 15 

8 16 so 60 
88 7~ '54 ~2 

6 

4q 40 2Q 17 

Bin No.6 AC 

305 

8 16 30 50 

48 40 28 16 

X K X I~ 
X 60 X X % 

Asphalt 

200 

6 
2 

2 

200 

'5 .8 

~ 2 

Total 

5000 

200 AC 

3. 5 6.1 

y ~~ 
y X 

-----:-:-----:-----:--::...,.......,.---:--~-::--------t--;-;::-:-:;;---------------------
Wa . Sa. - Calkins Sa. & Gr. AC-10: Fine: ·scr-:-sa:. - Pike~-=--::C:-;;.o;..;;.v_en.:.;..t:-r·;..;;;Y....;_ ____ ---t------------------

Other : 85-100 B.P. Canada 

Mixing Times- Dry: ........ ..... .... .. .. Wet: ......... ................ Total: .............................. Temperature: .................... ...... . 

Submitted by : . . . .. ... .. . ............ .. .... ................. ...... ..... .. ..................... ...... (signature) Date: .................. ......................... .. 

Company ...... ............ ... . ................. .. ............................ : ......... .': ... ~: .. : ·Title ............ ......................................................................... ... . 

FOR STATE OF ~QMONT USE ONLY 

Approved ............ .. .. Rejected .............. .. 
Comments : ....... ............ ......... .. ................................................. .. ............................................................ . 

······ ···-···· ..................................................................................... .............................. .............................. . 
.. ...... ...... ............ .............................................. .......... .................. ..... .... ................................................... . 
. .... ......... .... ...... ... ......... .............. ........................................................................................................... . 
Signatut·e . .. ..................... .. ............................ .. .... Title ..................................................................... . 
m• r:r:c Date .~ ~{?.t-.... ?? .... J.~~.Q ......... .. 



CARRAf<A AGGREGATE STATE or VERMONT A-3 
AGENCY OP TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N ~ 
Design of Bituminous· Concrete Mixtures · 

Town .... Rut land ............................. ......... ......... .. Projeet No . .... .HES .. TQF. .. Ol9~.3 ... (17).. .......... .. 

Gentlemen: 

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

Pavement Type ............ III .................. Produced By: ... Pike ... Ind .... Inc . ............... Plant Location .Clar.endon, ... V:t .... .. 
Stockpile Gradations - % Paasinsr 906 

Size %Used 1% 1~ 1 % ~ % 4 8 16 so 60 
Wa. Sa . '5 '5 100 84 62 ~? 20 
3/8 Gr .1 5 100 qq 28 4 
1/2 Gr ':50 100 Q? 48 4 

Reaultant 100 100 99 84 60 47 34 20 11 

Hot Bin Gradation - % Passing 

Bin o/o Used 1% 1~ 1 ~ ~,fa % • 8 16 80 60 
s s4 100 86 64 'liB ?1 
2 21 100 26 '5 
8 ;:>t; 100 q8 "i6 6 
4 
6 

Resultant 100 100 100 84 61 47 35 21 11 

Ba tch 
Weights 

Bin S Bin No. 2 Bin No. 8 Bin No, 4 Bin No. 6 AC 

20 28 939 244 

1% 11,{a 1 % ~,fa " • 8 16 so 60 -
Job Mix 
Formula 100 98 84 6o 48 34 20 11 

J ob / / / % %oo % % ~ K ~ IX( Aim .~ ')( ·-1-· 

/ / / % % X % ~ Ys 1% 31( Specification 
Limit s 0 

Source of Materials 

Aggregates Asphalt 

Coarse: Car r a r a - Clarendon AC-5: 

----
Fine : Carr ara - Clarendon AC-10: 

Other: 85-100 B.P. Canada 

200 
4 

. 

2 

200 

h 

3 

Total 

4000 

200 AC 

3 .5 6. 1 

X ~ yy 

-

Mixing Times- Dry : ....... . .... .... :. Wet: ..... . .. ..... ......... Total : ........ ... ............ Temperature : ................. .. .. . 

Submitted by: ........... ....... .................................................... ......... (signature) Date: ... .. .. ............ . .................. .... .. 

Company .......... ........ .. ................................................................. Title .............. ... ........... .. .... ... ....................... .. .......... ............... .. 

FOR STATE OF VE2MONT USE ONLY 

Approved ........ ... .. .. . Rejected ............... . 
Comments : .. ............................. .................... : .......... .. ................. : ~· ....................... .......................... ....... . 

0 0 0 0 0 0 
• 

0 0 0 0 
" 

0 0 0 0 0 
• 

0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 0 O 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 1 o 0 o o 0 .. o 0 0 0 0 0 t o o 0 0 0 o o o 0 0 0 0 0 o o 0 0 0 0 0 0 o o 0 0 0 0 0 o o O 0 0 t 0 0 o o 0 o 0 0 0 o 0 o 0 o o o o o o o ~ o 0 o o o 0 o o o o o o o o o 0 o 0 o 0 0 

........ ......................... ..... ......................................... .................................................................................. ... 
. . .. . ............................................ ... ... .................. ......... ............... ... .... ...... ...................... ............ . 

TA 556 

....... ............................................. Title ............... .. ................... ... .. .................... .. ...... . 
Date ... Q~.t. ~ .... ~_,___l9.ao ............. . 

Signature 



1\ILF.Y 1\GQRFXl/\TE A-4 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS 6 RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N ~ 

Design of Bituminous· Concrete Mixtures 
Town .. $1:t~~.t~Rhl.f.Y.::-.~r.li.l1g.t.9.n ................... . Project No . .. f?~ ... Ql3.7..J&>. ............................... .. 

Gentlemen: · 

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

Pavement Type .. .. .J;I.:J; .... .................. Produced By: .Wl:ll.~ ... ~.~ ... P.~~J.~Y .................... Plant Location ... ~.~~f.t.~R).,lf.Y. ........ , .. 
Stockpile Gradations - % Passing 

I Size '7'o Used 1% 1~ 1 % ~ " ' 8 16 so 50 200 

Sc . Sa. '30 100 95 87 75 54 37 10 
I Wa SR. 

'7{) 100 q8 ?C) '12 ~1 16 4 
. ~/8 R 1()() '7{) R 

I 
1 /;) ~:> 1()() q8 4o 8 

Resultant 100 100 99 81 62 50 39 25 16 
Hot Bin Gradation - % Passing 

Bin 

s 
2 
3 
4 

5 

Resultant 

BaLch 
Weights 

Job Mix 
Formula 

Job 
Aim 

Specification 
Limits 

'i'o Used 

60 
10 
'30 

100 

BinS 

44 0 

1% l ~Aa 1 

Bin No.2 

800 

1%. 1% 1 

/ / / 
/ / / 
Aggregates 

Coarse: --~Dailev 
Shaft~bury 

~ne : - Wm . E. Dailey 
Shaft~bury 

"' IAI " ( 8 16 so 50 
100 qc; 81 65 42 27 
100 '30 8 

100 ~~ 8 

100 81 62 c;o ~q ;>C) 16 

Bin No.8 Bin No. 4 Bin No. 6 AC 

240 

% IAI " 4 8 16 so 60 -
100 81 62 50 39 25 16 

~ I~ 0 % % ~ X X ~9 % 
~ :%: X ~ ::%: ~ XX 

Source of Materials 

Asphalt 
AC-6: .. ~ . 

AC-10: ARCO 
Albany, N.Y. 

Other: 

Mixing Times - Dry: ... .... .... .. ...... . Wet: .. . .. . ..... ... .. . .. ... Total: . .. . .................. .. . Temperature: 

4 

200 

7 

4 

Total 

80 0 

200 AC 

3-5 6.1 

X z 
X z 

• ._....--~-· +# ..._ .. ......... 

Submitted by: ................ ............. ...... ... .. ..... .... .. ............... .. ..... .. (signature) Date: ........ ........ ... .. ..... ..... ..... ..... . 

Company ..... ..... ....................................... ...................... ... Title ............ .... .............. .............................. ............... .......... . .. 

FOR STATE OF VEJlMONT USE ONLY 

Approved .............. .. Rejected ............ .. .. 
Comments: ... .. ....... .. .................................. .......................................................................................... . 

•• •• • • • •• •• •• • ' • •• • •• ' ••••••••••••• ' ••••• • • •• • •• to • • ••• •••••• • •••••• - .. . ........ . ... . .. ... .................... ... ..... . .... . ....... . ........... . . 0 • ••••• 

................ ········ ........................................................................................................................................ . 
.. ....... ........ ....... ......... ......................... .. .................. ... ........ .............. ..................................... . 

TA 556 

. .. ... ................................................ Title .......... ...... · ....................... ............................ .. . 
Date M.~Y. .. ~.?, .. J~?9 .. .......... .. .. . 

Signature 



liNESBURG AGGREGATE A-5 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N~ 

Design of Bituminous· Concrete Mixtures 
Town ... ..Mil.t.o.n.":'.C.Ql<:.h~.f?.bX' .... oo .. oo 0000 0000 ... .. 00 .. Project No . .. oo.~Rf. oof .. 028.-:-.l oo.(3L ...... oooo ......... 

Gentlemen: 

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

Pavement Type .. . .. :Ul . .. .. OOOOOOOOOOoOOO ... Produced By: .J>i~~oo .lu9.,oo. :tn.c. ........ oo ........ oo Plant Location . ~illiat.o.n. oo .Vt .• . oo . 
800 Stockpile Gradation!! - % Passing 

Si1;e 'Yo Used 1% 1SA. 1 % llil " • 8 16 so 60 200 

Sand 62 100 q6 78 55 '8 27 4 .. 7 
'l\/R Gr 1 6 100 Q6 'l\4 6.R 
1/2 Gr ;>;> 100 Q'l) 'l)'l) 4_0 

Resultant 100 100 98 85 66 49 34 24 17 2.9 
Hot Bin Gradation - % Passing 

Din o/o Used 1% 1JA. 1 ~ llfl " • 8 16 so 60 200 
s c:;R 11'\() R4 sq 41 ~ 6 
2 18 100 4:> 6 
8 24 100 ':3'5 4 
4 

6 
Resultant 100 lOQ_ l ()() R4 h? 50_ -~4 ;>4 1 ? 'l\ .c:; 

Batch 
Weights 

_ ___,n_,in--=S ____ B""'":in~N_o_. _2 ___ B_in_N_o_. _s ___ B_in_N_o_. _4 _ __ B_in_N_o_. _6 ____ A_c __ , Total 

5446 1690 2254 610 10,000 

1% 1JA. 1 % llil " - 4 8 16 30 50 200 AC 
J ob Mix 
Formula 100 98 84 67 50 34 24 17 4. 5 6.1 

Job / / / ~ ~ X X X ~ Xs % X % Aim 21 
Specification // / ~ % X X ~ ~ ~ % y y Limits 

Source of Materials 

Aggregates Asphalt 

Coar~: _ HinesQurg Sand & {l:r~:llel AC-5: 

- -------· AC-10: Fine: _H~burg Sand & G1:a:v:el --
---- - Other : 85/100 B.P. Canada 

Mixing Times - Dry : 00.. .. . .. .. ...... .. • Wet: ooooo . 0000 . .. . .. . . . oo .. Total : ...... 00000 00 00 0000000 ... Temperature: oo .. . .. ..... oo .. 00 • 

Submitted by: .. --oooooooooo •oo•oo .. oo ... .... OOOO OOO OoOOOOOOO OOOOOOOOOOOOO OOOOOOOOoo oo ... ... (signature) Date: ooOOO OOOooooo ooooo .. oo OOOoooo· ··oo oo Oo oooo .. 

Company 00 .. 00 oo• oo • ..... oo 00 .0000 00 .. . 00.00 00 . . .... 0000 ........ 00 ...... 00 . .. 00 . Title 00 ooOooo 00 .. 00 .. 00 00 00 00 00 ..... .. . 00 .. 00 00 00.00. 0000 0000 .. ... 0000 .. .. 00 0000 00 00 .. 00 00 00. 

FOR STATE OF VE;RMONT USE ONLY 

Approved oooo oo ... oooooo. Rejected 0000 00 00000 0000 0 

Comments: .... ....... ..... oo ..... 00 .. ......... . ... ... oo ... oo ..... ..... .. ..... oo ...... ... ... .. .. oo ... .. ..... .. . oo .... .. ... .. .... ..... .. ..... .. .... ... .. 

...... ... ... .. .................. ............ ................................................................................................ ................... . 

..... ...... ........................ .. ................................................................................... .................................. ......... 
••• •••••••• ••• • ••· • • •• ••••·•• • -••"'''''' ''''' ' •••• • •••••• ••• • •• • • •• • ' ' ' ' '''' ' ' '''' ' '' " ''' ' '''''' ''' '''' '' ''''''' ' ' ' '''' ''' ' '' ' ' '''''''''' " ' ''''''''''' 

TA 556 

.... oo.o oooo ..... . oo .. oooo ... oo .. oo ........ oo ........ oo Title ............. ooooo .. oo ... .. oo .. oo•·oo··oooo oooo .... ..... ... oo oo oo ooooo 

Date ?.~.P~.~ .J4.,~.n~oo oo oo oo ooo . 
Signature 



iO. WALPOLE AGGREGATE 
STATE OP VBRMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVI SION N~ 

Design of Bituminous· .Concrete Mixtures 

A-6 

Town .J.~~a.i.~~. . .. .. .. . ... . . .. . . .. . . . .... . .... ..... .. . .. . . ...... . . Project No • ... ~ .. ~~ .. 9.+.~:7.+. .. (?) ...................... . 
Gentlemen: · 

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

Pavement Type ..... III .... ............ .. ..... Produced By: .F. •... W .•... Whitco.mb .............. ... Plant Location .No ..... Walpo1.e. ........ .. 
Stockpile Gradations - % Passing 

Size ?'o Used 1% 1% 1 % % * " 8 16 so 60 200 

Man Sa 20 100 100 82 62 4'5 ~4 1;:> 

Wash Sa ~') 100 QQ A? hO ~h 1h -~ 
~/8 Gr 1S 100 QQ ?4 , 
1/? C1r 7,0 100 95 '30 1 

Resultant 100 100 99 79 59 45 36 22 13 3 
Hot Bin Gradation - '?'o Passing 

Bin o/o Used 1% 1% 1 " % * " 8 16 so 60 200 

s 55 100 qq 82 66 46 2'5 6 
2 1 '5 100 7i) 1 
3 30 lOO 98 ~8 2 
4 

6 
Resultant 100 100 99 82_ 60 45 ~6 2'5 14 _3 

Batch I BinS 

I 
Bin No. 2 

I 
Bin No. 3 

I 
Bin No.4 Bin No. 6 

I 
AC 

I Total 
Weights 3600 982 1963 455 7000 

1% 1~ 1 " % % 4 8 16 so 50 200 AC 
J ob Mix 
Fonnula 100 99 84 6o 46 34 24 15 4 6.5 

Job / / / ~ %" " % ~ !*:: % X y ~ Aim '\(' _ _l 
·- f-· 

X Specification / / / ;r % X ~ ~ ~ ~ y Ya Limits 

Source of Materials 

Aggregates Asphalt 
Coarse: F. W.!_ _jlbitco111b - No Wa1nole AC-5 : -- --
---·-----·-

Fine: _f~ __ Whjtcamb - _No JiA1 Tln1 .., AC-10: Exxon - Eye.rett, Ma . . -
-- - - -

Other: 

Mixing Times - Dry: .. .. .. . ..... .. .... .. Wet: ...... . . .. ....... .. .. .. Total : . ... .... ..... .............. . Temperature: ........ ........... .. ... . 

Submitted by: ... .............. .. .......... ....................................... ... .. .. . (signature) Date: ................. . ... .................. . 

Company ....... ........... ...................... ....... ........... ............. . .. Title ........... . .......... ............ ....... ...................... .. .. .... .......... .. ... .. 

FOR STATE OF VE~MONT USE ONLY 
Approved ...... .... ... .. . Rejected ........... .... . 

Comments: ... ....... ........ .... ......................................... ......................... ................................................. .. 
. ········ · ................................................................................. .................................................................... . 
.. · ........................................................ .............................. ..................................................................... ..... . 

.... ................... .... ..... ... .................... ...... ................................................................ ............ ...... . 

TA 556 

... ................................ ..... ................ .. Title ................. ...... ............... ................ .. .. ........... . 
Date .. !lY.~.EL5 ..... l.9.8.0 .............. . 

Signature 



I 

I 

I 

ALLINGFORD AGGREGATE 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & ltESBAilCH DIVISION - BITUKINOUS C~CRETE SUBDIVISION N ~ 

Design of Bituminous· Concrete Mixtures 

A-7 

Town .. . Man.~-~~."?.~~!.~W~.~~~-~J:-7?-~r.~............. Project No . .......... ~ .. 9.+.~:7.+-.J.?)~ ................... .. 
Gentlemen: · 

In accordance with the specification requirements for the above project I submit the following job mix formula.: 
Pavement Type .. ..... IJ;-1; .. ..................... Produced By: XL.W.~ ... ~.U~Q.I!!'!:! ................. Plant Location - ~~l:l,ng.f9.+..«L ...... .. 

Size 

W. Sand 
3/8 Gr. 
1/2 Gr 

Reaultant 

Bin 
s 
2 

s 
( 

6 

Resultant 

BaLch 
Weights 

Job Mix 
Formula 

Job 
Aim 

·-

% Used 1~ 

55 
2.2_ 
20 

100 

o/o Used 1~ 

57 
28 
1S 

100 

1~ 

r-- / 

Stockpile Gradations .- % Passing 

llA. 1 ~ lA. ,_ 
" 8 1G 

100 99 78 56 
100 qq 26 ? 

100 qc; -;~ 2 

100 qq 86 61 44 ?1 
Hot Bin Gradation - % Passing 

llA. 1 " 1$ ,_ 
" 8 16 

100 QQ ?8 c;6 
100 Qc:; ?() 2 

100 QQ ?0 

100 .99 8? 62 45 32 

Bin No. 2 Bin No. 8 Bin No. 4 Bin No. 6 

2100 112 

11$ 1 % lA. ,. 
" 8 16 

100 99 84 62 46 34 

/ / ~ ~ X X ~ X 

so 60 200 

?6 20 ? 

20 11 2 

so 60 200 

~6 ? 2 c; 

21 13 3 

AC Total 

0 8000 

so 60 200 AC 

22 14 3 6.4 

~ % X ~~ 
I Specification 

Limits / / / ~ ~ XX ~ XX X X ~ 
Source of Materials 

Aggregates Asphalt 
Coarse: _ .. F ._.'vh _\ofui.tcomb - Wallinafor.d AC-5 : 

··---····· --------- -
-·--· -----· Fine: _ _L___}L, __ Whitcomb - Wallinaford AC-10: -
--·- -

Other: 8~-lQQ :a.e. Qw:u~.!l~ - MQntreal 

Mixing Times- Dry: ... .. .. .. . ..... ... .. Wet: ..... . . ..... .. ... ...... Total : .......................... Temperature: ..................... .... . 
Submitted by: ................................................................................. (signature) Date: ................... .. ..................... .. 

Company .... .............................. .. .................................. Title ............ ................................... ........................... ............ .. 
FOR STATE OF VEJUIONT USE ONLY 

Approved ......... .... .. Rejected ............... . 
qomments: ............... .. ....... ......... .. ..................... ... ......... ...................... .................................................... . 
....... ....................................................................... ... ................ ................................................................... 
.................................................................................. ................ ................................................ ................... 

TA 556 

.. . ........ .......................... ........... ........ Title ................... ..................... ...... ..................... .. . 
Date .\NJY.J .f?., ... J-.9.~9 ............ .. 

Signature 



WINOOSKI AGGREGATE 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE . SUBDIVISION N~ 

Design of Bituminous· Concrete Mixtures 

A-~ 

Town . .. 91: . ... AlP.f;\n~ ... ~ ... f.~i;r:.f.hl~.......... .. .. . Project No . ......... ~R .9.?.9.~ ... (3..L .................... .. . 
Gentlemen: 

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

Pavement Type .. . .III ................ ...... Produced By: ... :f., .. . "'.•-.. Wtl.i.t~.Q.J:I!~ ..... .......... Plant Location - "'·i.lliJr~9.I:ls.. .Vt~ .. .. 
Stockpile Gradatio~s - % Passing 

Size '7o Used 1% 1% 1 ~ % ~ ~ 8 16 80 liO 200 

St Sc 2Q_ 100 ?I) 44 28 20 10 
W11 Sa 4o 100 _qB_ _86 ?2 48 24 2 
~LB /0 100 qq ~ 2 , /, ,0 100 qq 35 1 

Resultant 100 lOO_ qq 8? 6S so ~ 25 14 3 
Hot Bin Gradation - ?'o Passing 

Bin %Used 1" 1'ia 1 % Iii " ~ 8 16 so 60 200 

s 55 100 95 84 64 46 25 6 
2 25 100 30 2 
s 20 100 25 2 
4 

6 
Resultant 100 100 85 60 _47 35 25 14 3 

I 
Balch 

Weights 

__ B_in_ s ____ B_In_N_o_. _2 ___ B_in_N_o_. _s ___ B_in_No_._~ _ _ 
1 
_ _ B_ln_N_o_. _6 ____ A_c __ , Total 

7200 3272 2618 91o 14looo 

1% l'il 1 % % " ~ 8 16 30 60 200 AC 

Job Mix 100 100 84 6o 48 36 25 14 3 6.5 Formula 

Job / / / ~ Xoo X % ~ % ~ X y % Aim ~9 18 --t-· 

/ / / ~ Xm X % )9{o XiXX: y Ya Specification 
Limits 

Source of Materials 

Aggregates Asphalt 
Coarse: F. w. Wh;itQQmb - Willi&:ltcn AC-6: 

---- -- -- AC-10: Fine: W. Sand - Griswold - Williston 
St. Sc . - F. w. Whitcomb - Winooski --· - Other: 85-100 B.P. Canada - Montreal 

Mixing Times - Dry : ....... .. ...... ........ Wet: ..... . . .... ....... .... Total : .. ...................... Temperature: .................... . 

Submitted by: ...... ............................. ........................................... (signature) Date : ................... ..... ..... ........... . 

Company . . .......... ....... ....................................................... Title ............ ... ......... ... .................................................... ........ . 

FOR STATE OF ~MONT USE ONLY 

Approved .............. .. Rejected .............. .. 
Comments: ................................. .. ................................... , ...................................................................... . 
.................. ............................................................................. ..................................................................... 
.......................................................... ....................... ........................ , ......................................................... . 

, 0 0 , 0 0 0 O O 0 0 0 , , 0 0 ~ 0 0 " 0 0 0 * 0 0 0 0 0 0 0 0 0 0 1 0 , o 0 0 0 0 0 0 o o 0 0 o 0 o o 0 o o 00 0 o o1 0 0 0 0 0 0 00 o o " o o oo 0 o 0 o 0 o o 0 I o to " o 0 0 0 0 0 0 0 o 0 0 I 0 I o 0 0 I o 0 o o o 0 o 0 0 o 0 o o o 0 < 0 o o 00 o 0 o o o o o o o o o o 

TA 556 

. _ .......... ....... .. .................................. Title ................................................. ....... ... .... ...... . 
Date .. A..l:I.9.· .... P.~ .J~~-9. ..... .. .... . 

Signature 



.::iWANTON AGGRIDATE STATE OF VERMONT A-9 

Town 
Gentlemen: · 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N~ 

Design of Bituminous· Concrete Mixtures 
Swanton .... ... ..... ....... .............. ............ ...... ............... Project No . ......... ~~.J9.?.9. ..................... ............ .. 

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

Pavement Type . . .r.:r~ ................... Produced By: ... ~;~-~ ... :JA4.~ ... ~.<?.! ................ Plant Location .$.:<tf~~P.J:'h . V.t~ ....... .. 
Stockpile Gradations - % Passing 

Si%e .y., Used 1%. 1~ 1 "' % " • 8 16 80 60 

('SSand ~4 1(){) QQ q4 Be; ?2 C) C) ')? 

Dus t ";;:> .10() 99 75 44 25 15 
3/ 8 Rk . 10 100 q6 2? 1., 
112 Rk 24 100 q6 ,4 2 

Resultant 100 100 99 _84 67 53 ;q 27 14 
Hot Bin Gradation - % Passing 

Bin %Used 1%. l~A! 1 "' lA! " 4 8 16 30 60 
s 6o 100 8'5 61 4, 2 '1 
2 16 100.. 2Q ') 

s / 4 100 ~h :> 
4 

6 
Resultant 100 100 100 85 65 51 3? 26 15 

I Batch 
Weights 

BinS Bin No.2 Bin No. 8 Bin No. 4 Bin No. 6 AC 

1123 300 449 I 128 

1%. Hi 1 "' lA! % 4 8 16 30 50 ---· 
J ob Mix 

100 98 84 66 52 38 27 15 Formula -

/ / / Xoo ~ 1% % X % ~ Job % Aim 100 L.9Q_ ·-r--

// / % ~ % X % 1% y~ ~ Specification 
Limits 

Source of Materials 

Aggregates Asphalt 
Coarse: ...Q'i!P.n.ton I.i me stone AC-6: 

Other: B.P. Canada 

200 

') ' 6 , 

. 

2.8 

200 

c; 4 

3. 2 

Total 

2,000 

200 AC 

4.5 6 .4 

X ~ 
X X 

Mixing Times- Dry: ....... .............. . Wet: ..... . .. ...... ........ Total : ..... .................. Temperature: .... .. ........ ... ...... . 

Submitted by : . . .......................... ......... ..... .... ....... ........... ..... ... ..... (signature) Date: ............. ..... . ....................... . 

Company .. ............... ................................ ..................... .... Title ............................... .............................. ....................... . . 

FOR STATE OF VEJtMONT USE ONLY 

Approved .............. .. Rejected .............. .. 

Comments : ·· ······················· ························································································ ···························· 
........................ .................... .... ............................ ......................................................... ............................ 
··············· ·· ............................ ................................................ ..... ............................................................... . 

··· ····· ... ······· ····· ·····.············································· ·············································································· 

TA 556 

.... .. ....... ................................ ........... Title .......... ......... ... ........................... ................... .. 
Date ... t\~9-~ .. JLJ~l.~ ............ .. 

Signature 



uEBANON AGGREGATE STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N ~ 
Design of Bituminous· Concrete Mixtures 

A-10 

Town . - ~-~-~~~.l?.r.~.d_g~····· · ······ ·· ··· · ······ · ······· ···· ···· Project No . ......... ...... :rn .. O.~~:-:-.l ... (~)r$ .... ......... .. . 
Gentlemen: · 

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

Pavement Type .... . II.! ...................... Produced By: .... P.ike .. Ind ...... In~ ................. Plant Location .. W .. Lebanon, .. N .•. H~ 
Stockpile Gradations. - % Passing #804 

I Size 

Sc. Sa. 

1

3/ 8 Ledge 
1/2 Lede:e 

I Resultant 

I Bin 
s 
2 

I 8 
4 

6 

1 Resultant 

I 

I 

Batch 
Weights 

Job Mix 
Formula 

Job 
Aim 

Specitic.ation 
Limits 

% Ueed 1%. l'lit 

60 
16 
24 

100 

o/oUeed 1%. 1~ 

c:;o 
2'5 
2 '5 

100 

1%. 1"' 

// 
1980 / / 

Aggregates 

1 " ~ " " 100 qq 92 
100 q6 31 

100 qlj '36 4 

100 qq 8'3 61 
Hot Bin Gradation - % Passing 

1 " ~ " " 100 
100 qq 4o 

l()() QQ 35 4 

100 100 84 61 

Bin No. <& 

1 %. ~ " 4 

100 98 84 61 

/ ~ Yoo X % 
/ % 0 % X % 

Source of Materials 

I Coarse: Leba non Crus h. Stone. W.Lebanon. N.H. AC-5 : -----· 
'-- -· - . 
{ Fine: ~-~~--~rtland Pit 2 Hartland, Vt . AC-10: 

---- -

8 16 so 60 200 

Bo 62 43 24 5 
7 
2 

_5Q_ 37 26 14 3.0 

8 16 so 60 200 

qo 74 '52 ~ 8 
6 

47 '37 26 1 5 4.0_ 

Bin No. 6 

8 16 30 50 200 

49 37 26 15 3-5 

~ %' %% X 
X ~ X% y 

Asphalt 

-

AC 

6. 1 

z z 0 

Other : 85/100 I Pen . - B. P. Cana da - Mon treal 

Mixing Times- Dry: ...... . ....... ...... Wet: ....... . ............... Total: ........................... Temperature : ..................... . 

Submitted by: ..................................... ......................................... (signature) Date : .................... ... ............... .... .. 

Company ........................ , ... ...................... ..... ............... ... Title ............................................................................... .. ...... . 

FOR STATE'OF 'VERMONT USE ONLY 

Approved .............. .. Rejected ............... . 

Comments: 
·················· .................. .............................................................. ................................................................ . 
• • • • • •• • • • • • • • • • • ..... .. •• • • • • • •• .. • • • ..... . . • ••• •• • .. •••• ••••••• .................. . . .. ................. . ' • • ••• •• •••••••• 0 •• • ••• • . . . ... . ..... . .. ............. ... . 

... ... .... ........... · .......................................................... ................................................ .............. . 

TA 556 

. .................. .. .................................. Title ............................. Ju.ne ... f~f~"T9an ··········· 
Date ........................ ................... . 

Signature 



mvl HAVEN AGGREGATE STATE OF VBBMONT A-ll 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVlSlQN N~ 
Design of Bituminous· Concrete Mixtures 

Town .. ... Mi.JJQ.l1~G.9.~~.lHH?.t.~~- - -....... . .... . . .... .. . Project No . ..... ~f. .. f. .. Q~.e.~l .. (3..L ................. . 
Gentlemen : · 

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

Pavement Type ....... lU ....................... . Produced By: .... .r.~~-~ .. m4.~ ... ~~-~ ............ ... Pla.nt Location .WP..~~~.t.9P.-.t...Yt~ ... . 
800 . 

Stockpile Gradation~ - % Paasina 

I Size o/o Used 1% 11ia 1 % ~ " 4 8 16 80 60 200 

Scr. Sa. 29 100 9? 92 8'5 ?'5 56 20 1.3 
Wa Sa 29 100 Q8 ?'5 '51 26 12 2.? 
I ~~8 Rk 1Q 100 QR ;>~ ;> 

l/2 Rk 2'1) 1()() Q4 ;>? ;> 

I 

I 
I 

I 

' 

' 

I 

Resultant 

Bin 

s 
2 

8 
4 
6 

Resultant 

Batch 
Weights 

J ob Mix 
Fonnula 

Job 
Aim 

100 

o/o Used 1% 

sc; 
22 
2~ 

100 

BinS 

4643 

1% 

/ 

100 qq 8~ I)Q 
Hot Bin Gradation- % Passing 

Ilia 1 % lA. " 4 

100 
1()() 26 

100 QR ~;> c; 

100 100 84 62 

Bin No. 2 Bin No. 8 Bin No.4 

185? 1Q42 

l'lS 1 % "' " 4 

100 98 84 60 

/ / l% I% % % 

48 ~6 24 9 1.2 

8 16 80 60 200 
R,; 6'5 4~ 18 4 2 

') 

48 ~6 24 10 2.3 

Bin No. 5 AC Total 

558 9 .000 

8 16 30 60 200 AC 

48 36 24 10 2.5 6.2 

~ IK ~ Ji( X ~ . 6 

1 
Specification 

LilT)its / / / ~ % 3Yn % I~ I~ I~ X ~ Ya 
Source of Materials 

I 
Aggregates Asphalt 

Coarse:__ Haven _Quarry AC-6: - ---·-------

~Fine: ·-- Scr • . §.a. - Thibault Pit AC-10: 
-

Wa.. Sa. - Hin~§lmr"' --· Other: 85-100 B.P. Canada 

Mixing Times -- Dry; .. . .... ...... ... .... . Wet : . .. .. . .. ................ Total : ...... ................. . ..... Temperature: ......................... .. . 

Submitted by : .. .. ... ... .. ....... ............... ........ .. ............ ............. ........ (signature) Date: .................. .. . .... ..... ... ... .. 

Company . . ......... ....................... .. ........ ............... ... ......... ...... Title ...... ....... .. .. ............. ....................... ........................ . . 

FOR STATE 'O;F vE~MONT USE ONLY 

Approved ....... ........ . Rejected ............... . 
Comments: ..... ............. .... .......... ............................ .. , ... ........ ............... .. ................................................. .. 

. . 
0 0 0 0

, 
0 0 

• , • . ,, 
0 

,. 
0 0

, ,, ,, , , , 
0 

, 
0

, 
0

, 0 , 0 0 00 0 , 0 0 0 0 0 o o 0 o , o o o o o ,, o" o o o o o o o o 0 o, o 0 o 0 o o o o o o 0 • o o o o 0 o o o o o of 0 • o o o o o o o; o o •O o o: o 0 0 o ~ 0 I 10 0 0 0 0 0 0 0 0 '0 0 0 0 o o 0 o 0 o 0 0 I o 0 o o I 0 It 0 o 0 0 o 0 I o o I o o 0 0 I 

....................... ... ................ .. ........................................................................................................................ 

. ·· ····· ········ ............................................................. ..................... ............... ........... ... ......... ............. .......... . 

TA 556 

. . .... ...... ... ......................... ........ ......... Title ............. .......... ...................... ....... ................ .. 
Date ... ~~r.t.~ .. g_~ ~ ... J~?.P .... ...... .. 

Signature 



~~~ HAVEN AGGREGATE STATE OF VERMONT A-12 

I 
I 

I 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCRETE SUBDIVISION N ~ 

Design of Bituminous· Concrete Mixtures 
Town .... ~~.~R~.~...... .................. ................... ...... Project No . ....... ~ .. §i~:t· .. ~~~~ .................. .. 

Gentlemen: 

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

Pavement Type .. III . .... .... .......... Produced By: . P.ik~ ... In.d. .... In~ ... ........ ......... Plant Location .Nfiw. .. llav.E~n., ... Vt ..... . 

Size 

: .. nn 
)ust 
~/8 Bk. 
... j 2 Rk 

Resultant 

Bin 
s 
2 

s 
4 

6 

Resultant 

Batch 
Weights 

----
J ob Mix 
Formula 

o/o Used lll~ 11$ 
7,() 

?,a 

20 
20 

100 

o/o Used 1~ l'n 
56 
20 
24 

100 

BinS Bin No.2 

2629 939 

1%. l~A! 

Stockpile Gradations - % Passing 902 
1 " 'n " • 8 16 80 fiO 200 

100 q? 8q 8o ?0 55 28 2.4 
100 qq 81 5~ ~5 2~ q. 5 

100 .. 92 2q 2.? 
100 q? 2?_ 1.'3 

100 99 84 62 49 37 27 15 3.6 
Hot Bin Gradation - % Passing 

1 " lA! " ( 8 16 80 60 200 

100 86 63 46 26 6 
100 ~1 ~ 

100 2Q 2 

100 100 83 63 49 35 26 15 3.4 

Bin No. S Bin No. 4 Bin No. 6 AC Total 

1127 305 5 000 

1 ~ lA! " 4 8 16 80 50 200 AC -
100 98 84 63 49 36 27 15 3. 5 6.1 

.. 

Job / / / % % X X /5; ~~ ~ % X z Aim 0 0 9 >1 
r-·-- ·-

1 

Specification 
Limits / / / ~ 0 % ·x X ~ IXs I~ h X X 

Source of Materials 

Aggregates Asphalt 

Coarse: - ·~.Jia..ven Quaz:z:~ AC-6: 

F ine; -- nust -: New Haven Quarry AC-10: 
--·-···· -

Sand - Pike - Middle bur~ --- - Other: 82-100 B.P. Canada 

Mixing Times- Dry: ........ .... ........ . Wet: ..... ........... .. ..... Total : . .... .. .. .............. Temperature : ........... ........... . 

Submitted by: . . . . .... .. .. .. .. ... .. .. .. . .. .... ......... .... . .. ..... .. ... .. ... .... .... . .. ... .. . .. (signature) Date: ... ............... .. ...................... .. 
Company . .. .. . . .. .. . .. .. .. .. .... . .. .. .. . .. .. .... .. . . .. .. .. .. ... .. .. .. . .. . .. . .. .. .. . ... Title ............................................................. .......................... . 

FOR STATE QF. VEJUIO,NT USE ONLY 

Approved ............... . Rejected ............... . 
Comments: ... ... .............. ....................... ......................... .............. ................. .................. .................... . 

I o ooooo oo oo o o o• O o o oo oo ooo oo oo o ooo oo o o o oo o o ooo o o oo oo000000000000000ot000 0 000 0o opoooooo oO OOOO oOo0 0000 0 00000 0 0 0 0000 0 0 0 oO ftoto000 0 0 0 0000 0 000000ooOo00 00 000 0000000000000 

...... ....... .............................................................................................. ........................................................ 

.. ... . ... .. . ... .. .. .. ................ :···-................... .... ......... ....................................................... ........................... . 

TA 556 

.. ....... .................. .............. ................ Title ... ....................... .................................. .. ....... . 
Date .. ).~) . .Y. .. ).L.~~~.q ........... .. 

Signature 



wATERFORD AGGREGATE STATE OF VERMONT A-13 
AGEN~Y OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION - BITUMINOUS CONCUTE SUBDIVISION N~ 
Design of Bituminous· Concrete Mixtures 

Town .. -~ t .· ... <!.~h.~?.i?~.~Y..-:-~Y.r..~~n............. .. .. ... Project No. .. .... );9.+.-:-:~ ... (~9.. L ............. .... .......... . 
Gentlemen: 

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

Pavement Type ..... .. U .I .... ............... Produced By: .. P..~-~~ .. J~l~.! ... ~~~ ............ .... Plant Location - ~~t:~~J~~.dt..Y.t.~ .. .. 
Stockpile Gradations :- % Passing 706 

Size '7'o Used 1% 11$ 1 " 1$ " 4 8 16 so 60 200 

Scr. Sa. 28 100 99 98 89 48 15 3 
)fan . Sa. 21_ 100 71 47 31 20 5 
3/8 Rk . 25 100 95 21 2 
1/2 Rk. 20 100 q? 2? 2 

Resultant 100 100 99 84 61 48 3_7_ 21 10 2.2 
Hot Bin Gradation - % Passing 

Bin %Used 1% 1~ 1 % 1$ " 4 8 16 30 60 200 

s "ih 1('\(\ RE; ?0 42 21 7 
2 26 100 ;:>() 2 

I 
8 18 100 q8 1? 1 
4 

6 

Resultant 100 100 100 85 61 49 ~9 24 12 4 

Batch BinS Bin No.2 Bin No. 8 Bin No. 4 Bin No. 6 AC Total 

1 
Weights 2102 975 675 248 4 .000 

1% 1*' 1 % *' " 4 8 16 30 60 200 AC -Job Mix 
100 98 84 6o 48 37 22 11 3-5 6. 2 I Formula 

Job / / / % %oo % ~ % % % X X z Aim J I Specification / / / % Xn % % K % ~X X X Ya Limits 

Source of Materials 

Aggregates Asphalt ---
Coarse : Water ford Quarr;y AC-5: 

---- -- Man. Sa. Waterford ~arry AC-10 : Fine: ------- --
Scr . Sa . - Nutter Pit - WaterfQrd - ------------ Other: 85-100 B.P. Canada 

Mixing Times- Dry: ....... ............ . Wet: ..... . . .. ....... .. ...... Total : .............................. Temperature: ... .. .. ..... . 

Submitted by: ... ......... ..................................... ..... ... .. ........... ........ (signature) Date: ............. .. .... . .................. .. .. . 

Company . .. .. .. . .. .... .. .. ............................................................... Title ............ .. ....................................................................... . 

FOR STATE·OF VERMONT USE ONLY 

Approved ............... . Rejected ......... ...... . 

Comments : ········· ........................................... ................................ _ ...................................................... . 
·· ······· · .................................................. ......................... ..................................................... ................... . 
... ........ ...... ....................................................... ................................................................... ....................... . 

·· ·-······ ............ .................................. ......................... ...................................................... ... . 

TA 556 

.. . ....................................................... Title ............. ....................................................... .. 
Date ~-~P.t~ ... ~-~ - - }~~-q .............. . 

Signature 
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STATE OF VER:·IO:n 
AGDJCY OF TH.AHSPORTATlOl~ 

HATERIALS & RESEARCH DIVlSIOJ; 

RESEARCH INVESTIGATION 

Work Plan No. 80-n-8 

j l ,,t (• : 

~hc:t· t 
12- ?- t-HJ 

1 () ~ 1 

Subj ec t ______ ~I~m=m~e~r~s~i~o~n~C~o~m~p~r~e~s~s~i~o~n~E~~v~a~lu~a=t~i~o~n~o~f~B=i~t~u~m~i~n~o~u~s~~tl~x~t~u~r~e~·s~-----------

Investigation Requested By Materials & Research Div. Date December 2~9.8..0_ 

Date Information Required __ ~A~p;r~i~l~·~l~9~8~1~----------------------------------------

Purpose of Invest i g a t i o n~ __ :::.E.::.v~a::=:l~u::::a:..:t:..:e:.__::t:..:.:h:.::e:......::l:.::o:.::s:.::s:......::o:..:f:......!c:.!:o~h!!e::.::s~i~o~n~r'-'!e,.,s~uoi.ol!Lt~iok.!n!.!..gg.. ~f.._r....:o~m~~.~.-J-th.....,.e _ __ 

~tiQD~~er on Bituminous Mixtures. 

- --- --··--------------- -----------------------

Pr oposed Tests or Evaluation Procedure Test;. MSUTO T165 and T161 

-----"EU<yaluation Procedure: 

--------H~ing sources of aggregate_smd..__aAJlhal.t.__cement uti li.z.ed.__.Ly t he 

----------~Verm9nt Agency of TransportE!iQn~----------

_ _ _ ___2 . Determine the I ndex of Retained Strength of Open Graded 

Mixes using several SQurces of a~gregate and asphalt cement 

------·· -------- ----------------------------------------------------------------
-------- ---------

··-------------------- ----

Proposal Discussed With Charles J::i Proj ected Nn1 -wer Requirements_--=-1-=2.::=0_ 

Investigat ion To Be Conducted By ~atle Chaffee, William Royce, David Day 

Proposed Starting Date. __ ~D~e~c~e~m~b~ear~,~l~9u8u0~--Estimated Completion Date Apri l, 1981 

B-1 

___---::- ........ 

~Disapproval by Naterials Engin~er~4 Y{~ ... /¢y;~ 
Comments by ~faterials Engineer _____________________________________________ _ 

J:a ter i a l s £.. Research Divis ion 
Aeency of ~ransportation . ..... ,. _ , __ 




