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Roadway structure investigation - U.S. Rte 2, Concord, Vermont MM 4.092 -

8.429. 

PURPOSE OF INVESTIGATION 

Document roadway condition and determine cause(s) of distress with 

emphasis on determining the proper method of reconstruction. 

BACKGROUND INFORJ.-1ATION 

This investigation involved a 4.3 mile portion of U.S. Rte 2 in Concord, 

Vt. The roadway was constructed as new relocation�in 1961 featuring two 

12 foot lanes with 8 foot shoulders ( Concord F 028-4(1)). The typical 

section included the fo11owin�: 

Sub-base of Crushed Gravel - Coarse Graded (20" deep in cuts, 16" 

deep in fills) , Item 205-A. 

3" Penetration Macadam Crushed Stone Base Course, Item 215. 

3" Bituminous Concrete Pavement, Item 361-:-B. 

The Route Log indicates additional pavement courses inc1uding a 1/2" plant 

mix in 1968, 1.3 miles of 1/4" plant mix in 1971, 2.1 miles of 1 1/8" 

plant mix in 1974, and 2.1 miles of 1/2" plant mix in 1975. 

The project profile sheets show that 5360'� (24%) of the roadway is in cut, 

16,ll5'� (71%) is in fill and l185'� (5%) ;s approximately at grade. 
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fIELD INVESTIGATION 

The field investigation included the following specific areas: 

1) Observation wells were installed to monitor the water table 

elevation in two cut areas. 

2) Six test pits were dug to observe the condition of the sub-base 

and pavement structure and to obtain samples for laboratory test­

ing. Single test pits were dug in the project east and west of 

the area under investigation in order to compare the materials 

and conditions. 

3) Crack and rutting surveys were conducted in the area of the test 

pits to record the type and extent of surface distress. 

4) Six cores were taken from the pavement to record depth and obtain 

samples for laboratory testing. 

FIELD OBSERVATIONS AND LABORATORY TEST RESULTS 

Test Pits 

Logs of the eight (8) test pits can be seen on pages 17 - 24.  

Moi sture Contents, Hater Tabl e and I ce Lens 

At the time the test pits were dug, moisture levels were not significant 

in the various layers of material with the exception of test pit 1. At 

that location, moisture was observed seeping out of the interface between 

the penetration macadam and sUb-base. The sub-base had moisture contents 

ranging from 11% to 18%. Very small localized pockets of moisture were also 

noted in test �its 2 and 4, both fill sections. Moisture levels in test pits 

2, 3, 7, and 8 ranged from 5% to 9% in the gravel and 4% to 14% in the sub-

grade material. 
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I ce len ses were n o t ed a t  sca t t ered lo c a t io n s  in t est p it 1 exc a v a t ed o n  Ma rc h 

2 3, 1983. Ic e len ses were n o t  o b serv ed in t est p it 2 excava t ed o n  Ma rc h 24 o r  

in t est p it s  3-8 �xcava ted o n  Ma rch 31 a n d  A p ril 1. T h e  Dist rict Tra n spo rta t io n  

A dmin ist ra to r  ha s rep o rt ed t h e  p resen c e  o f  ice l en ses in bot h  cut a n d  fil l a rea s 

when exa min a t io n s  ha d been ma de du rin g c o l d weat h er in p a st yea rs .  

O b serv a t io n  wells were p �a ced in two c u t  sect io n s  where wa t er \'/a s no t ed seep in g 

fro m  c ra c ks in t h e  sho ul der p a v emen t .  T h e  o b serva t io n  well a t  Sta t io n  235+70, 

40 ' ea st o f  t est p it 1 rev eal ed a wa t er l ev el wit h in 7" o f  t he p a v emen t su rfa c e .  

The well s a t  Sta t io n  2 2 4+00 discl o sed t h e  wat er ta bl e wit hin 2 4" o f  t h e  pav emen t 

su rfa ce 6' rig h t  o f  c en terlin e a n d  wit h in 16 " o f  t h e  su rfa c e  17.5' 'left o f  

cen t erl in e o n  t h e  sho u lder. 

Sev era l o f  t h e  u n derdra in o u t let s were c hec ked a n d  fou nd to be fl owin g ;  howev er, 

it co u ld n o t  be determin ed if t h e  fl ow wa s fro m  t h e  ro a dway o r  t he cut sl o p es. 

Gra vel Gra da t io n  

T h e  6 g ra v el sa mp les o bt a in ed fro m  t h e  p ro ject were h ig h  in fines (see Ta b le 1, 

page 4). Ba sed upo n t he cu rren t  g ra da tio n requiremen t ,  3 o f  t h e  6 sa mpl es ex­

c eeded t he al l owed 50% pa ssing t he No . 4 siev e wit h  t h e 6 sa mp les a v era g in g  49% 

pa ssin g .  On  ,:th e sa n d  po rt io n ,  a l l sa mp les exceeded t h e  2 0% ma ximu m pa ss·ing t h e  

No . 100 seiv e wit h  a n  a v erag e  o f  46%. A ll sa mples a l so exc eeded t he 12 % l imit 

o n  t h e  No . 200 siev e wit h  a n  a v era g e  o f  36 % .  

The sa mple fro m t h e  a dja cen t  ea st erly p ro ject met t h e  No . 4 siev e requ iremen t 

but exceeded t h e  100 a rid 200 siev e requirement s  wit h v a lu es o f  31% a n d  2 2 %  

respectiv ely . T h e  sa mp le fro m t h e  west erly p ro ject exc eeded t he No . 4, No . 100, 

a n d  No . 2 00 requ iremen t s  wit h v a lu es o f  5 3% ,  30%, a n d  2 1% resp ect iv el y .  
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TABLE I 

GRADATION OF CRUSHED GRAVEL FOR SUB-BASE 
(COARSE GRADEn) 

GRADATION REQUIREMENTS TEST HOLE NUMBER 

1976 Spec. 1956 Spec. 
Sieve Size % Passing % Passing 1 2 3 4 5 7 

(Tota 1 Sampl e) 

4 inches 95-100 100 100 100 100 100 100 100 

No. 4 25-50 25-50 45 44 51 46 45 54 

(Sand Portion) 

No. 4 100 100 100 100 100 100 100 100 

No. 100 0-20 0-15 51 39 50 50 53 36 

No. 200 0-12 NA 41 28 40 40 43 27 

No. 270 NA 0-6 12 12 10 15 21 17 

(% total sample passing #200) 18  12 20 18 23 15 

(% total sample passing #270) 5 5 5 7 11 9 

Percent of Wear 1976 Spec. Test Hole #3 Test Hole #6 

40% Max. (AASHTO T-96) 

25% Max. (AASHTO T-4) 

*Located east of project 
**Located west of project 

29.2 

10.9 

29.2 

10.8 

Proj. 
Avg. 

49% 

46% 

36% 

14% 

18% 

7% 

6* 8** 

100 100 

36 53 

100 100 

31 30 

22 21 

15 12 

8 11 

5 6 
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Pavement surveys were made adjacent to 5 of the 6 test pit locations. The 

surveys revealed depressions in the pavement surface over and adjacent to 

transverse cracks averaging 9/ 16 "  in depth immediately above the cracks and 

tapering back to the normal grade over an average width of 34 inches. 

Wheel path rutting was generally insignificant, averaging 3/ 16 " with a 

maximum of 5/ 811: 

An average of 35 1 linear feet of cracks was noted per 100 linear feet of 2 4  

foot roadway. Transverse cracks made up 5 6  percent of the total. The re­

maining cracks included 42 percent longitudinal and 2 percent miscellaneous. 

The l ongitudinal cracks were generally not located in wheel path areas. 

The shoulder pavement exhibited fewer transverse cracks and depressions 

over the area of the cracks were negligible. 

Pavement cores taken from the project disclosed a range of 3 3/ 4" to 5 3/ 4" 

of bituminous concrete pavement. With the 311 penetration matadam course 

included, the total thickness of the bituminous material averaged 7 13/ 16 

inches. Samples analyzed to date indicate an average asphalt content of 

6 . 2 %  with recovered penetration values ranging from 35 to 58 with an average 

value of 43_ (See Table 2 ,  page 6). There was no evidence of stripping in 

the surface courses or the penetration macadam. 
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ABSON RECOVERY ASPHALT RESULTS FROM ROADWAY CORES 

Abs.Vis. Kin8 ' Vis. 
Bitumen 1400 F 250 F' Penetra-

Core # Station % AC Poises Centistokes tion 

1 
Orig.Mix. 4.00 5.92 34,961 1711 35 

'<:t · 
Overlays r-i +> 6.16 19,567 1075 37 +0::: 

1.0 
00-
r-i 1.0 

2 
Orig. 4.50 7.40 9,713 685 36 

Orig.Top. ..::I- · 6.14 4,224 493 51 1.0 +> 
+--1 

r-i 
Overlays r-i - 5.45 11,373 ·,800 40 N 1.0 

3 
Orig.Bind. 4.73 6.16 7,752 615 38 

Orig. Top 00 · 6.05 11,740 702 40 �+> 
+--1 M 

Overl ay- N- 6.66 7,488 681 44 N 1.0 
1968 

Overlay- 6.09 18,030 848 38 
1974 

4. 96 
4 <'.1 · Not Processed. Cut Longitudinally With Diamond 

oo+> Saw For Visual Examination of Pavement Lifts. +0::: 
1.0 
M_ 

5 N 1.0 

Orig.Bind. 6.85 4.69 3,618 461 48 
r-i · 

Orig.Top �+> 6.77 4,645 490 55 +--1 
1.0 M-

Overlays M 1.0 6.33 5,482 558 58 

6 
Orig.Mix. 8.42 6.52 12,268 989 40 

0 · 
Overlays o+> 6.82 8,989 717 46 +0::: O'l 

0-
o:::t' 1.0 

Average Results 6.23 11 ,418 773 43 
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SUMMARY OF FINDINGS 

The field investigation and laboratory testing disclosed the following significant 

findings: 

1 .  At the time the test pits were dug, moisture levels were not significant 

in the various materials with the exception of test pit 1 .  

2 .  Observation wells placed in two wet appearing cut sections disclosed 

water 1 evel s within a range of 2 4" to 7 "  of the pavement surface. 

3 .  Ice lens were noted in the first test pit excavated on March 23 , 1 983 

but were not observed in additional pits excavated on March 24,  March 

3 1 , or April 1 ,  1 98 3 .  

4 .  All project samples of the sub�base of crushed gravel were high in 

fines with the sand portion averaging 46% passing the No. 100 sieve and 

36% passing the No. 200 sieve. Samples from the adjacent easterly and 

westerly projects averaged 30% passing the 1 00 sieve and 2 1 %  passing 

the 2 00 sieve. All samples tested met the current wear requirements. 

5 .  An average of 3 5 1  linear feet of cracks were noted per 1 00 linear feet 

of 2 4  foot roadway. Depressions in the pavement surface over and adjacent 

to transverse cracks averaged 9/ 1 6" in depth immediately above the cracks 

and tapered back to the normal grade over an average width of 34 inches. 

Wheel path rutting 'lIas generally insignificant, averag"ing 3/ 1 6" with a 

maximum of 5 / 8 " .  

6. Pavement cores indicated an average thickness of 4 1 3/ 1 6  inches plus an 

estimated 3 inches of penetration macadam. The recovered asphalt had 

penetration values ranging from 35 to 58 with an average of 43 . 
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The field observations and lab test results suggest that t he high percentage 

of fines in t he sub-base was the main factor which led to the distress found 

on the roadway in question. Other contributing factors included surface and 

capillary moisture, high water tables, frost action, and the development of 

ice lens. 

The poor riding quality is primarily caused by depressions in the pavement 

surface over and adjacent to transverse cracks. The depressions are 

believed to have been caused by frost action and/or the loss or displacement 

of fines in the sub-base of crushed gravel resulting from the infiltration 

of surface water down t hrough cracks. Pumping of both surface and subsurface 

water under traffic may have also contributed to the problem. 

The fact that pavement distress is basical ly the same in high fills or 

wet cuts suggests that surface moisture may be more critical than sub-

surface moisture sources. 

The riding quality of the pavement is reported to be essentially the same 

during both summer and winter seasons. For that reason, the development 

of ice lens in both 'the sub-base of crushed gravel and the penetration 

macadam may be considered less significant than the problem with loss or 

movement of fines. 

Following periods of rainfall, moisture can be seen seeping from cracks 

in the paved shou1de�s. The condition sugqe�ts that surface moisttire 

is able to move through the coarse graded penetration macadam but is not 

able to dtssapate through the less porous shoulder gravel. 
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Pavement cracking was significant but not unusually high at 351 feet per 

100 feet of roadway. By comparison, Rte 66 in Randolph had 8511/1001, Rte 

4 in Sherburne had 6791/100', and Rte 2 in East Montpelier also constructed 

in 1961 has up to 1051'/100' of roadway. The absence of longitudinal 

wheel path cracking and wheel path rutting vaules averaging less than 1/4" 

suggests that the sub-base is providing significant support under traffic. 

Recovered asphalt penetration values averaging 43 suggest that the existing 

bituminous concrete pavement would be suitable for hot recycling. 

Fewer transverse cracks and related depressions were noted in the thinner 

shoulder pavement. The major differences between driving lane and shoulder 

typicals were the absence of the penetration macadam on the shoulders and 

the sUbstitution of 3" of fine graded gravel in place of 3" of bituminous 

concrete pavement. The reduced level of distress may be due to lower 

traffic volume, improved drainage of the sub-base due to the adjacent slope 

line and differences in the flexibility provided by the penetration 

macadam versus the gravel. 

POTENTIAL CORRECTIVE TREATMENTS 

Potential corrective treatments include the following: 

1. Remove all or a portion of the sub-base of crushed gravel and 

replace with specification material. 

2 .  Remove a portion of the sub-base of gravel and place and thoroughly 

mix crushed stone or clean sand with the remaining gravel, with 

the intent of lowering the percent of fines. 
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3. Scarify and pul verize the 7 3/ 4 "± of existing bit umino u s  

mat erial s and thoro ughl y mix i t  wit h approximatel y 4" o f  

t h e  eXisting s u b- base of cru s hed  grave l . T h e  re s u l ting 

12"± base wo u l  d hav e an asp hal t content in the rang e of 

3% to 3 �% which wou l d  be sufficient to h e l p bind the new 

bas e to get her wit h o ut t he addition o f  asphal t if properl y 

bl ende d  and compacted at t he optimum moist ure content . 

S ho u l d treatment 1 or 2 be sel ect e d , t hen hot recycl ing of t h e  exis ting 

pavement sho ul d be considered. 

T h e  treatment s el ected for t he 241 roadway s ho u l d al so  be considered for 

s houl der areas to reduce t he po s sibil ity of fut ure drainage pro bl ems. 

If t he existing s ub - base ;s not remov e d ,  underdrain s ho ul d be instal l ed 

in c ut areas w h ere t he water tabl e/moist ure l evel s are high . Due to  

t h e hig h l ev el of  fines in the gravel , pl acement s ho ul d be as  cl o se to t h e  

trav el l ane as po s sibl e to  ins ure drainage from t hat area. 

I n  t h e  ev ent that t he m�tho d  o f  corrective treatment does  no t reduce 

t he percent of fine s  in the existing s u b- base, t he surface treatment 

s ho ul d incl u d e  pro visions w hich wo u l d pro hibit t he future infil tration of 

s ur face moist ure. At a minimum, cracks w hich d evel op in t h e  pavement 

s h o ul d be fil l ed wit h rubberiz e d  asphal t as soon as po s sibl e .  
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'DuGO\ <0 l-J>..N*," 

Date:41IfB.3 
' 

Weather: CL.pv.o'( '3Do_3SDF 

ROADWAY STRUCTURE LOG 

PROJECT: tZ-r€...:2 Co IV Co CZ.:D 
LOCATION: '\E..6-r' V>\""\ �( tb"f"P-.. 'Zr1+40 

\ -e,' �:(. D� <t.::.. M M 4-. lAP \ \ 
COMMENTS 

L e>AR.6E!. &(tADE\) Cct\Ab\J..t! D 
Gs- ��\.l� L-

� l L-"'\'( .... r, NE. �,b.Nb 
60 Me: 6"'f"0"-1e,S, D\je..YL 4-'1 

4 



Vermont A.O. T. 
Materials & Research Division 

11-0" 

1'-6" 

I' -9" 

2'-3" 

2 '-6" 

2'-9' 

3'-01� 

3' -311 

3'-6" 

3' -9" 

4' -0" 

DEPTH 

�U�-' ��6e 
c.,Y,&" '1"0 't.4 'I"Z .... 

�ue ... Gfl-AD€. 
'Z 4 \1;" ,.. D 'Z. Ci '1';'\ 

Page 24 of 48 Crew: LA'-l�"1 ��""$CO'�, 
\4ou�-r"o�, bU�O\6 

Date: 4-11/ S� 
Weather: G\...ovc"l 3 o� 2>5°� 

ROADWAY STRUCTURE LOG 

PROJECT: �""'E... Z CONGO tZt:;> 

LOCATION: 1€::.0-r' ..p,-r � £3:, MM 4.000 
\ 2' l--(. 0 � 4::-

COMMENTS 

GClAOe: D 6;({AvSE L-

At-JD 1)�MR 

Y'I N£ S"ANt:» S ""�LL :5l'D tve:.� 

1)A K� .,AN£) -6lL-r'{ 
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ORIG. SURVEY DATE 

RE-SURVEYED BY -;---___ DATE 

tl-H-H-H-H-l-HI-

PAVEMENT CONDITION SURVEY 

PROJECT -L������� 

OF 



mUG. SURVEY lIY 

RE-SURVEYED BY 

;1\----

\ 
/ 

"" 

W 

C:� 

7JI ilWI 

I I 

I 

I 
I 
I 
I 
I 

� 

l'AVLI1L.1 CO;�DITlO.� SUI�VLY 

PROJECT ���-����� 
Of 



ORIG. SURVEY HnI:; P\l b 'jJ DATE 

RE-SURVEYED BY DATE 

l'AVEMLNT CONDITION SURVEY 

PROJECT �������--

OF 



Vermont Agency of Transportation 
�aterials & Research Division Page � of &�8. 

CRACK COUNT SUI�I��Y SHEET 
Location & Route CCJNO Q(tQ [-(t:., ·2 Job Number ---:-----::::-11"'-:--
Experimental Feature_------------ Hidth of Roadway 24: I 

I Original I 

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

\ 3 (3J /f13 l / / / / / / / / 
._ -=====:===i I�����==�======I====4====I====I====t====1

Section # f I' 
/ / / / / / Date 

Type A I 48 � Type B 

.' t-- Type C 
� Type D i \ 1. 

1- I 
_- 1--

- ! � 

I I � Total ii 'Z sa I \� Avg./100' of i l' ..;::>-- - J -, ' ----- , -- - -- j -----

--_. _ .  ---- --- -----

" roadway I i I I _ ___ __ J _l ____ �-- ---�--�I ----�.--
Section # '2 : I � Type A ;1S Type B 

\- Type C 

I qc.., I __ ------: __ 

! I Vi 4-1 
: 11-0 I ---.--- --. - ---

\­
,.j\ 

.� 

Type D ! 13 II - . - -� .. -- .- .- . . . - - . 
Tota 1 !: .4:('"1.3 __ - - -- - -
Avg./100' of ,: 

road\'iay : : I 

-- ---

___ 1 -----
--- - ------

----,-' --' -

- - - --

i 
---- -----7:-------�------I .-. ----' ---'- -- . -' -'- - - -----_ ... -"- ._._-

I 

Type A \J') Type B 

� Type C 

12 
�ci 
i t..) I \..... , 

.� Type D ! ''2 
�-;. Tota 1 I 'Z_LP_ 4- _ \� Avg./100' ofl 

roa d\'iay: � I 

- ---

----- - - - - -

---- ! ---

---- 1 ---
I -- - I -- -- - ---- ... --.--- --

_ ____ _ ___ ____ _ ------ --
i 
1 --- 1 --

- I � 

I - I 
____ 1 ---I 

I 
I 

- - --- -- - - - i - - -- -

I 



Page �2. of LjB-\'lrJrJont /\gcncy 01 I funsf-'ur ta t lOn 
�aterials & Research D i visi o n 

CRACK CDUrn SUI·j/,lARY SHEET 

Location & Ro ute CD tJ L--V (Lo �-(\£:, .1- Job Number _----=-"-

Experimenta 1 Feature �Ji dth of Roadway '24-\ ----------------------
Code for Crack Type 

Type A = Transverse from shoulder to shoulder 
Type B = All other cracks of transverse nature 
Type C = Longitudinal of any nature 
Type 0 = �'iscellaneous 

Date 

Type A 
Type B 
Type C 
Type 0 

-.- --- 1 ----

I - -- - ----

.1; Total ,;.---.---
Avg./100' ofi: 

road\'1ay :: 

/ / / / 

-----

/ / / / / / / / 

-- --- ---- -- ---

I 

--- ' ---

: 
, -- '- --- -

-- -- - -- ---- . 

_---

_ _ _ _ _ 1 - - - - -- - - - - _. - ---- -- --

______ -,,':---___ -1:----�- ----. ------

I 
- - -- -- ------ .-- - . ---

Section # 

Type A 

Type B 
Type C 
Type D 

, 

, ---
Tota 1 ! 

--- !---
--- 1 ---

1 1 -
--1 1=--- --- - "  - - . -

1 

- - I ---- j --.-.-. -\ , 

- - - - - 1 - - - - - - - - - -. - ---- - - --- - -- --Avg./100' of i -- ---
roadway' I 

______ +' __ _  -1 _____ .... _ .. ___ 1 _____ .... , i 
S�<:.t�

_
o __ n

_
# __ I I 

Type A 
Type B 
Type C 
Type D 

1--
I 
1 __ -

i 
Total 

: 

___

_
_ 

-
- -

-
-Avg./100' ofi I 

roadwaYi I 

------ ---

.- .. --- -- �----- - --I . 

--- 1 ---I , ----- -----j---- -
I 



182F Rev. 21� 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 

Page 33 of 48 9 
Frascoia (7) 
Lanza 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 056 02 

REPORT ON S:�WLE OF AGGREGATE 

CF 

Report 4 .. 5 , 19 83 
----------------

Laboratory No. A83 005 6 Tested By Lavin ----------���-----

Name Crushed Gravel for Sub-base 301. 2 5 ------------����- ���������--���------------------------

Identification Marks ------------------------------------------------------� 

Submitted by Lanza Title Geologist Address 
----------------- --------�---- ------------------

Sampled _ 3-31, 19 83 Received 4-1 , 19 � Testing Completed: 4-4-83 

Sample from __________ __ �T�es�t�P�i�t _ #�1� __ 1_2_' �r_t�. __ o �f _ S_t_a __ 23_ 5_ +_3_0 ______________ __ 

Quantity Represented ______ ��2�1I ____ 3_0_1_1 ____ ____________________________ __________ __ 

Source of }mterial Austin pit Concord ------------�------------.--------------------------------

Location used o r  to be used Concord 
--------------------------------------------------

Examined for Item 704.07 

Total Sample 
Sieve Size 7. Passing 

4 1/21f 

4" 
3 1/2" 
3" 
2 1/2" 100 
2" 100 
1 3/4" 90 
1 1/2" 85 
I" 76 
3/4" 70 
5/8 / 1 
1 / 2 "  63 

3/811 b 9 
No. 4 45 
No. 8 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

No. 270 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

No. 100 
No. 50 
No. 30 
No. 16 
No. B 
No. 4 

Fineness Nodulus ... 

COll!Dlents: 

49 
39 

-29"" 
1 9 

1.4 4 
-----

Percent of Wear 

AASHTO T3 
----

AAS HTO T4 
A ASHTO T96 

Fractured Faces • % _ _  _

Thin & Elongated 
Pieces, % 

Soundness t % Loss __ _

Sand 
Portion J G"·e P E Chief Engineer 

S. . Cig'f . "1 

5 1 
41 
12 dry 

r;?� ;1 V-��-V--/rill'? 
By: - . P E !'la·e'iai3 &' Research Engineer 

R. F. Nicholson, . " y • I 



lA In?F Rev. 2M ::YC2 Page 34 of 48 9 
Frascoia (7) 
Lanza 

STATE OF VERNONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON S��WLE OF AGGREGATE 

CF 

Report ___ __ 4_ -_S _ __ , 19 83 

Laboratory No. A83 0054 Tested By Lavin ------------------

Harne Crushed Gravel for Sub-base 301.25 -----------�-�������������--�-------------------------

Identification Marks -----------------------------------------------

Submit ted by _ __ L _a _n _za _ _ _ _ Title Geologist Address ---------------

Sampled 3-31 J 19 83 Received 4-1 , 19 83 Testing Completed: 4-4-83 

Sample from Test pit #2 Sta 332+00 121 rt. of £ 
--------------�--------------------------�------------------

7" - 25" Quantity Represented ____________________ __________ ___________________ __ 

Source of l-1a teria1 ____ A_u_s_t _i_n�p'_
· t ____ C_o_n c_ o_r _d ______________ __________ _ 

Location used or t o  be used Concord 

Examined for 

Total 
Sieve Size 

4 1/2" 
4" 
3 1/211 
3" 
2 1/211 
2" 
1 3/4" 
1 1/2" 
I" 
3/4" 
5/8" 
1/211 
3/8" 
No. 4 
No. S 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 
No. 270 

--------------------------------------------

Item 704.07 
-------------------------------------------------------

Sample 
% Passing 

100 
89 --8-S -

----sr-
70 
66 

61 
55 
�� 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

No. 100 
No. 50 
No. 30 
No. 16 
No. B 
No. 4 

61 
48 
35 
22 

9 

Fineness Modulus = 1.75 

COll!ments: 

4 
Percent of Wear 

AASHTO T3 
AASlITO T4 ----

AASHTO T96 

Fractured Faces, % --
Thin & Elongated 

Pieces, % 

Soundness, % Loss __ _

Sand 
Portion 

S. J. Gaee, P.E., Chief Engineer 

O-¢1# £i Q -z./d.) v-��Jr.t!l-
39 
28 
12 dry 

Oy: . 
R_ F. r�icholson, P.E., Materials & Research Engmeer 



TA 18?F Rev. 2M 

Laboratory No. 

Name 

STATE OF VERNONT 
AGENCY OF TRANSPORTATION 

��TERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON S:\MPLE OF AGGREGATE 

Page 35 of 48 
9 

Fra scoi a 
Lanza 
CF 

(7) 

Report 4-5 , 19 83 ---------------

A83 0057 Lavin Test ed By -----------------

Crushed Gravel for Sub-base 301. 25 
----------------------------------------------------------

Identification Marks --------------------------------------------------

Address Submi t ted by 
___ _ L _a _n _z_

a 
___ Title __ G
_
e

_
o
_
' __ O _9_

i s
_
t
_ ------------

Sampled _ 3-31 � 19 83 Received 4-1 , 19 83 Test; ng !Comp' eted: 4-4-83 

Sample from Test hole #3 

d nil 
- 26" Quantity Represente 7 

200' east of MM 0480 

sample @ 17" 

Concord Source of 1-!aterial Austin pit --------------�------.---------------------------

Location used or to be used Concord 
----------------------------------------------

Examined for _________ 
I_t _e_m_

7_0_4 _. 0_7 
__________________ ________________ ___ 

To tal Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 100 
3" 88 
2 1/2" 88 
2" 78 
1 3/4ft 78 
1 1/2" 78 
1" 74 
3/4" 71 
5/8" 
1/211 65 
3/8" 60 
No. 4 51 
No. S 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

No. 270 

TEST RESULTS 

Fineness M odulus 
% Coarser Than 

No. 100 

Percent of Wear 

AASlffO T3 
50 

50 
---zrU-

30 
-rr-

--=-=--=-
AASHTO T4 10 . 9 No. 

No. 30 
No. 16 
No. 8 
No. 4 

8 

AASHTO T96 29. 2 
A Grading 

Fractured Faces t % __ _

Fineness Modulus = 1.47 
Thin & Elongated 

Pieces, % 

Corements! 

Sand 
Por tion 

50 
40  
10 dry 

----

Soundness, % Loss 

S. J. Gag:: p [. Cllief'" .' '" . '/ , engineer 
,/J -"" -;?....-/ /.';1' V" n 

(.,._(,.-:::J(,,, ��� By: 
I
' _ . � R. F. r�lcJlOlson P,E. M'lferials & R : I I a, . esearch Engineer 

-_.-



lA 18?F Rev. 21.'1 ::VS:: 
STATE OF VER}lONT 

AGENCY OF TRANSPORTATION 

MATERIALS & RE SEARCH DIVIS ION 
Montpelier, Vermont 05602 

Page 36 o f  48 � 
Frascoia (7) 
Lanza 
CP 

REPORT ON S�\1-1PLE OF AGGREGATE 

Repo r t  ____ 4.:... --' 5'-__ 1983 

L ab or a tory No. A83 0058 Test ed By Lavin ------------------

Name Crushed Gravel For Sub-base 301 . 2 5  ----------.----------------------------------------------------

Ident i f i c a t ion Marks ------------------------------------------------------

Lanza Titl e Geo 1091 st Addre ss Submi t t ed b y  --------- ----------------

Sampled l�t 19 83 

Samp l e  from Test 

Quant i ty Represented _ 

S ourc e of Hateria,l 

Loca t ion u s ed or to b e  

Examined f or 

Rec e ived 4-1 , 19 � 
Pit #4 Sta 303+00 

7" - 2 5�1I 

A ustin pit Concord 

used Co nco rd 

Item 704.07 

Testing 

111 Rt. L 
Co mpl eted: 4-4-83 

------------------------------------------------------

Total S ample 
S i eve S i z e  % Passing 

4 1/2" 
4" 
3 1/211 

3" HjD 
2 1/2t! 93 
2" 83 
1 3/411 7 7  
1 1/211 68 
r' 64 
3/4" 62 
5/811 

1/211 57 
3/8" 54 
No . 4 ll6 
No . B 
No. 10 

No. 16 

No. 3 0  

No . 50 

No. 100 

No . 200 

No. 270  

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

No. 100 

No . 50 

No . 30 

No . 16 
No. B 
No. 4 

50  
40  
30  

Fineness l10dulus '" _1:::....=--'4:..:.,.7_ 

Comment:s: 

Percent of Wear 

AASIITO T3 --� 
AASHTO T4 
AASHTO T96 

Frac t ured Faces, % 

Thin & Elongated 
P i ece s, % 

--

Soundness, % Loss __ _

Sand 
Port ion 

S. J. Gage, P.E., Chief Ens;in2er 

--ed� )1 '-��v--/&z 
50 
40 By: . .  ry-
15 dry R. F. Nicholson, P.L, i'liaterials& Research Engineer 



TA 18?F Rev. 2M 21 82 
STATE OF VERMONT 

AGENCY OF �RANSPORTATION 

Page 3 7  of 48 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON S�\MPLE OF AGGREGATE 

9 
Frascoia (7) 
Lanza 
Cf 

Report _____ 4-_5 _ __ , 19 
Lavin 

83 

Laboratory No. ____ A_8_3 __ 00_6_3 ___ _ Tested By 
------------------

Name Cru shed G ravel for Sub-b ase 301.25 
------------.-------------------------------------------------

Identification Marks 
----------------------------------.--------------�---

Submitted by _ _ l_ a_n_ z_a ______ ___ Title Geologist Address 
------------------

Sampled 3-31 ) 19 83 R eceived 4-1 , 19 � Testing Comp leted: 4-4- 83 

Sample from __ T _e _st_P_i_ t_#_5 __ S_t _a _31 _0 _+_2 _9 __ 11_'_Rt_.--&;!;;.;.
· 

___________ _ 

Quantity Represented ________ 7 _"_-__ 2_4 _" ______________ ________________ _________ _ 

Concord Source of Material Austin pit 
----------�-----------.--------------------------------

Location used or to be used 

Examined for 

Total 
Sieve Size 

4 1/2ft 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/211 
I" 
3/4" 
5/8" 
1/2" 
3/811 
No. 4 

No. 8 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 
No. 270 

---------------------------------------------

Item 70 4.07. 
-------------------------------------------------

Sample 
% Passing 

100 
95 

75 
75 
75 
7I 
65 
60 

5 6 
53 
45 

TEST R ESULTS 

Fineness Modulus 
% Coarser Than 

No. 100 
No. 50 
No. 30 
No. 16 
No. 8 
No. 4 

47 
37 
27 
16 

6 

Fineness l10dulus -= 1.33 

Comments: 

Percent of Wear 

AASHTO T3 
---

MSHTO T4 
AASHTO T96 

---

Fractured Faces, 

Thin & Elongated 
Pieces, % 

Soundness, % Loss __ _ 

Sand 
Portion S. J. Gage, P.E., Chief Engineer 

53 
43 
21 dry By: 

R. F. Nicholson, P.E./ Materials & Research Engineer 



TA lB?F Rev. 2r� :)' 82 Page 38 o f  48 9 STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON S��WLE OF AGGREGATE 

Frascoia (7) 
Lanza 
CF 

Report 4-5 , 19 83 
----------------

Laboratory No. A83 0055 ------�=-��-------
Tested By Lavi n 
---------------------

Name Crushed Gravel for Sub-base 301.25 --------------�������������----�-------------------------

Identification Marks 
----------------------------------------------------

S ubmitted by Lanza Title Geo logi st 
-------- ----------

Address 
-------------------

Sampled _3-31 t 1983 Received 4-1 , 19 83 Te sti ng Compl eted: 4-3-83 

Sample from ________ �T�e=s�t_P�1�· t�#�6 __ 8_0_5_'�we� s� t __ o _f_M_M __ 0_9_00 _________ ____________ _ 

Quantity Represented _.�7_" __ �2�7 _1I _______________________________ ________________ __ 

Source of Ma terial _...;.A_u_s _t _i_n_p .... '_· t ____ Co_n_c_o_r_d ________ _______ _________ _ 

Location used or to be used Concord F 131-(11} ----------------��------------------------------

Examined for 

Total 
Sieve Size 

4 1 /211 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
I" 
3/4" 
5/8" 
1/211 
3/8" 
No. 4 
No. 8 
No. 1 0  
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

No. 270 

Item 70 4.07 
----------------------------------------------------------------

Sample 
% Passing 

100 
80 
74 
63 
57 

51 
46 
36 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

No. 1 00 
No. 50 
No. 30 
No. 16 
No. B 
No. 4 

Fineness Modulus = 

COll!ments: 

69 
59 
47 
3Q 

_--,-12<-__ 

2.17 

Percent of Wear 

A ASIITO T3 
AASHTO T4 10.8 
AASHTO T96 29.2 
A Grading 
Fr ac turedFaces t % ___ �

Thin & Elongated 
Pieces, % 

Soundness. % Loss __ _ 

S. J. Gage, P.E., Chief Engineer 
Sand 

Portion 
TJ. Y7 i-c�h 

By: II { ; /{/(4l-

31 
22 
15 dry 

R. F. Nicholson, P.E., Materials & Research Engineer 



TA 1 8 ? F  Rev . 2t" ::y P'I u ... Page 39 o f  48 9 
STATE OF VERMONT Frascoia ( 7) 

AGENCY OF TRANSPORTATION La nza 
C F  

MATERIALS & RE SEARCH DIVIS ION 
Mo ntpe l i er , Vermont 05602 

REPORT ON SAHPLE O F  AGGREGATE 

Report 4-5 , 19 83 

Laborat o ry No . A83 0059 Test ed By Lavin 

Name Crus hed Gravel for Su -bbase 301.35 

Id ent i f i c a t ion Marks 

Add re s s  Submit t e d  by Lanza Title Geo 1 09i st  ------------------ ------------------
S amp l e d  _�t 19 83 Rec eived 4-1 , 19 � Testing Co mpleted : 4-4- 83 

Sample f rom Test pit #7 S ta 217+40 12 1 Rt . o f  � --------------���--�------------------------�-----------

Quantity Repr e s ent e d  ______ 9_1_1 _-__ 2_9_" __________________________________________ __ 

Sourc e of Ha t er ial A ustin pit Co nco rd 

Location used o r  t o  b e  used Concord F 028-4(1 ) 

Examined f or 

Total 
Sieve S i ze 

4 1 / 2 "  

4 "  

3 1 / 2 "  

3"  

2 1 / 2 "  

2
ft 

1 3 / 4 "  

1 1 / 2 "  

I" 
3 / 4 "  

5 / 8 "  

1 / 2 "  

3 / 8 "  

No . 4 

No . B 
No . 1 0  
No . 16 

No . 30 

No . 50 

No . 100 

No . 200 

No . 270  

--------------------------------------------------
I tern 704 . 07 ----------------------------------------------------------------

S amp le 
7. Pas s i ng 

100 
91 
91 
88 
85 
82 

73 
68 
54 

TEST RESULTS 

F inenes s  Modulus 
% Coars er Than 

64 
54 
43 

Percent of Wea r  

AASHTO T 3 
AASHTO T4 
AASHTO T96 

No . 1 00 
No . 50 

No . 30 

No . 16 

No . 8 

No . 4 

29 
14 Fract ured Face s t % 

F inene s s  Modulus a 2 . 04 
Thin & Elongat ed 

P iec e s , % 

Sound nes s .  % Loss 
Comments : 

Sand 
Port ion 

3 6  
27 
17 dry 

S. J. G2g.�, P. E. ,  Chief Engi neer 
-to .;t Yl Cc�� h. 

B
y: P_ vt:J, · p ( . /riar 

R. F. Nicholson, P.L, Materials & Research Engineer 

-��-�-

----
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Labor at o ry No . 

STATE OF VERHONT 
AGENCY OF TRAN SPORTATION 

Page  40 o f  4 8  

MATERIALS & RESEARCH DIVIS ION 
Mo n t p e l ier . Ve rmo n t  05602 

REPORT ON S,�WLE OF AGGREGATE 

9 
Fra sco i a 
L a n za 
C F  

( 7 ) 

Repo r t  
_____ 

4_-_5 ___ , 1 9  83 

A83 0060 T e s t ed By La vi n 
--------���-------

Name Cru s he d  Gravel fo r S u b- ba s e  301 . 2 5  
--------��-------�--�------------------------------------------

Id ent i f i c a t ion Marks 
--------------------------------------------------� 

Submit ted by __ L_a_n z_a 
______ T i t l e  Geol o g i st Ad dress ------------

S amp led 3�t 1 9� Received -,-4--,- 1,,--_� 1 9  §..L Te st i ng Compl eted t 4 - 4 - 8 3  

Samp 1 e f rom __ T.:,..;e::..:::s:....::t'--l:-p ;.:...;t=--.!.:#-=8_-"o,-"p,-,,-p=o.=,.s 1.:...;' t::;.;:e:.-:....:M:...:..t� .....;.0:....;4:....;:0...:;.0_---.:...:N..::;,.o �r t,;:;,.:h.:.,.....:::s...;.,i.;;;.d e;;::....::o::....:f---:..-ro.;;,;a:;,.;d;;.....;;,;1...:;.2_' .....;.l.....;.t;..:.._t"""--_. 

Quanti ty Represent ed _____ 6�. 5�'_' _--=2�4�: 5�'_' _
________________________________ _ 

Sourc e of Ha ter ia1 ------------------------------------------------

Loca t i on u sed o r  t o  be used ------------------------------------------

Examined for Item 7 04 . 07 
-------------��---�------------------------------------

T o t a l  S ample 
S i eve S ize % Pass ing 

4 1 1 2 ft 

4 "  
3 1 / 2" 
3 11 J OO 
2 1 / 2 "  86 
2 "  86 
1 3 /4 "  86 
1 1 / 2 "  8 6  
1 "  7 5  
3 / 4 "  7 2  
5 / 8 "  
1 1 2 ft 6 6  
3 / 8 "  62  
No . 4 5 3  
No . 8 
No . 1 0  
No . 16 
No . 30 
No . 5 0  
No . 100 
No . 200 

No . 2 7 0  

TEST RESULTS 

F inene s s  Modulus 
% Coa r s er Than 

No . 1 0 0  
No . 5 0  
N o . 3 0  
No . 1 6  
No . B 
No . 4 

7 0  
5 9  

-4-2-
25 
1 1  

F inen e s s  Mod u lus � 2 . 07 ----=--

COm1llents : 

Perc ent o f  Wear 

AASHTO T3 
AASHTO T4 
AASHTO T96 

Fractured Face s , % __ _

Thin & Elonga t ed 
Piec e s , % 

Soun d ne s s , 7. Loss ___ _

Sand 
Port ion 

30 
21 

. 12 :  d ry 

S. J. Gage, P.E, C h ief EnEineer 

�/7 �<' 7 �  ..... 1:-/ �. , () t/::.,d. " �� 
By: . 'cikr R. f. NlctwJson, P.E., Materials & Research Engineer 
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TA 1 8 7 Rev . 1 M  l O / 8G 
H1 6/82 
1M 9/82 

STATE OF VERMONT 

AG ENCY OF TRANSPORTAT I ON 

MATERI ALS AND RES EARCH D I V I S I ON 

Mont pelier , Vermont 05602 

Page 4 1 o f  4 8  3 
J e r d  
Fraseoia­
C F 

REPORT ON SMfPLE OF ASPHALT CEMENT 

Report 4 - 7 , 19 8 3  
------------- --------

Laboratory No . B83 0017 Tes t ed By S t ev ens  ------------- ------------

N arne __ ---'-R=ec-=.c.;::..o-'-v e.:;..;rc-.y<---.::o,-"-f ___ A";,,sl-.ph-,--a.....;1--.t,---F_r_o_m_S_o_l _ut_l_' o_n_b-",-y __ A_b s_o_n __ M_e_t_h_o d ______________ _ 

Ident if ication Marks I nv e s t i ga ti ve Cer t i f ica tion No . ------------------------

Subm i t t ed by ___ Co_o_k_' s_o_n--!.,,_ Title _______ Add r e s s  ___________________ _ 

S amp led 3 ' 31 , 19 83 Received 4- 5 , 19 8 3  Tes ti ng Compl eted --------------4- 5- 8 3 

Sample f rom _____________ �R�oa�dw=a�y�C�o�r�e�#�l ___________________________ __ 

Gal s .  Quan t i ty Represented Lb s .  Net @ 60° F = ----------------- ------

Sour c e  of Ma terial ------------------------------�.-----------���

Loca tion used or to b e  used Co n c or d US 2 ------�-----------------------

Examined for 702 . 0 1  

TEST RESULTS 

S p e c i f i c  Gravity 250C / 2 50C 

Absolute Viscosity @ l 4 00F and 300 mm Hg Vacuum , p o i s e s  

Kinematic Viscos i ty @ 2 7 S oF ,  c en t i s tokes 

Penetrat ion @ 7 7 ° F . 100 gm. 5 sec . 

Fi n es , Grams 

So lub i l i ty in t r ichlo ro e thy l ene , % 

Tes t s  on R e s id ue 
Loss on Heating , % . 

Penetration of Residue , % of original 

Ab solute Viscosity @ 1400F . po i s es 

Ab solute Visco s i t y  Ra t io .  ATFO/BTFO 
Penetr a t ion Rat io , ATFO!BTFO 

Commen t s : 

Th i s  i s  a n  i n v e s t i ga t i ve sampl e .  

I T  18

1 9 56 7  3496 1 

107 5 1 7 1 1 

37 35 

3 . 0 3 3 . 89 

S. J .  Gage, P.E. ,  Chief Engi neer 
--eJ-11 �-!3-�/@t? 

6y: · 

R. F. N icholson , P .L ,  Ma ter ia ls & Research Engineer 
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TA 1 8 7  Rev . 1 M  1 0 / 80 
H1 6/82 
1 M  9/82 

STAT E OF V E RMorH 
AG ENCY OF TRANSPORTATI ON 

tt'tATERI ALS AND RES EARCH D I V I S I ON 
Montpel i e r , V ermon t 05602  

REPORT ON SANPLE OF ASPHALT CEMENT 

R e p o r t  

Laboratory No . B83  0024  

4 - 1 3  

Jerd  
.fr6z;con� 

1 9  8 3  , ------

S t ev e n s  Te s t ed fly --------------------,--------

Name R e co v e ry of Aspha l t from �ol ut i o n by ,l\ b s o n  t�e t ho d  
Ident if ica t i on Marks I nv es t i g a t i v e  C e r t i f i ca tion N o . 

Ad d r e s s  Submi t t e d  b y  __ C_o_o_
k
_
s o

_
n-->.I_ Ti t I e  

._--- -------------------- ---

S amp led 3- 3 1  19 83  Received 4 -, 1 1 , 19 82 Tes ti ng Compl e ted ---------------
4 - 1 1 - 8 3  

S amp l e  f r om Co r e  #2 
Quan t i ty Repres e n t e d  --------. Lb s .  N e t  @ 6 0° F G a l s . --------

S o ur c e  o f  Ma t e r i a l  ----------,----------------------------

Loca t i o n  u s e d or to b e  used Co n c o rd US # 2  
-------

Examined for 7 0 2 . 0 1  
-------------------------------------------------------

T E ST R E S ULTS 6 to P 6 o r i g i n a 1  

Spe c i f i c Grav i t y  2 S o C / 2 5 0C 

Abs o l u t e  V i s c o s i t y @ 1400F and 3 00 mm Hg V a c uum , p o i s e s  8989  12268  
J�iuema tic V is c o s i ty @ 2 7 S oF ,  c en t is t o k e s  7 1 7  989  
Pene t r a t ion @ 7 70F . 100 gm .  S s ec . 4 6  

Fi n e s , grams 
)l)3.,'(l);:h>: �� trH:, ( C l eve land O p e n  Cup ) , OF . 1 .  6 5  
S o lub i l i t y i n  t r i c h l o roe thylene , % 

Tes t s  on R e s i d u e  
Lo s s  o n  Hea t i ng , i. 

Pen e tr a t io n  of Res i du e ,  % o f  o r i g inal 

Ab s o lu t e  V i s c o s i t y @ 1 4 0oF .  p o ises 

Ab solute Vi s c o s i t y  Ra t io . AT FO/ flTFO 
Pen e t r a t ion R a t i o , ATFO! BTFO 

Commen t s : 
Th i s  i s  a n  i nvest i ga t i v e samp l e o n l y .  

S . .J G 'i r,." c· ;-- 0 "  . ' � 6 -, I . c ' , t.Ju e f [n C/' I' -" o>( (.: I "" C  

...---,-:;/ 7' 1 
tC:_ ��ft, ; I �.(:, Jl tfJ_ 8/: _ 

. � �� (rv - • 7 
r 

-
. ,-, ---- - - - . 

R, r. IIiCf: c,)<;'n P E " . ,  ----• .., i ,  ' " i . "  e r ' ::, & Uescarc!.l ti" : il c'e'r - ' :... '  .... 



TA 1 8 7  Rev . 1 M  1 0/ 80 
H1 6/82 
1 M  9/82 

P a g e  43 o f 4 8  3 

STATE OF VERMONT 

AGENCY OF TRANSPORTATION 

r1ATERI ALS AND RES EARCH D I V I S I ON 

Montp e l ier , Vermont 05602 

REPORT ON SM:PLE OF ASPHALT CEHENT 

J e r d  
F-.raseo ia 
C F  

Report ________ 4_-_7 __ • 19 83 

Labora tory No . __ ..::.B..::.8..::.3_0.o...0_1_8_ Tested By ____ S�t�e�v�e�n�s __________ _ 

Name ________ �R;e�co�v�e�r�y�o�f__=_A�sLph�a�'�t�· �f�ro�m�s�o�l�u�t�; o�n�b�y�A�b�so�n�M�e�t�h�o�d ______________ __ 

Iden t i f ica tion Marks I n v e s t iga ti v e Cert ifica t ion No . __________ --:--'--___ _ 

Submitted by -------Co o k so n HUe _____ Ad dres s _____ -., ____________ _ 

Sampled 3- 3 1  19 8 3  Re ceived 41-6'J , 19 � Tes ti ng Compl eted. ____ 4_-_6_-_8_3 __ _ 

Sample f rom _____________ R..::.o�a�d�w�a�y__=_Co..::.r..::.e�#..::.3 __ �(..::.O�r l�· g�;�n�a�l�} ____________ � ______ _ 

Quantity Rep resented _______________________ Lbs .  Net @ 60° F = Gals . 

Source o f  Ma terial ------------
Location used or to be used C o n co r d  US 2 ---
Examined for 702 . 0 1  

---------------�------------------------------------

TEST RESULTS 

Specif ic Gravity 2SoC / 2 SoC 

Ab solute Visc o s i t y  @ 1400P and 300 mm Hg Vacuum , poises 

Kinema t ic Viscos i ty @ 2 7 5 °F , cen t i s tokes 

Penetrat ion @ 7 70F . 100 gm. 5 s ec . 

Flash Point (Cleveland Open Cup ) , OF . 

S o lub i l i ty in tr ich loroe thy l ene , % 

Tes t s  on Residue . 
Loss on Heating , % 

P enetration of Resi du e ,  % of original 

Abso lu t e  Visc�s i ty @ 1 4 0oF .  poi ses 

Ab solute Viscos i ty Ra t io .  ATFO/BTFO 
Pene tration Ra tio , ATFO!BTFO 
Commen t s : 

3b 

7 7 5 2 

6 1 5  

3 8  

1 .  7 9  

Th i s  i s  a n i nv es t i g a t i v e  sampl e .  
S. J .  Gage, P.E. ,  Chief Engineer 

3t 

1 1740 

702 

40 
1 . 55 · 

r;e4.11 v-���/@-l By: --:;-_. \ P E Materia; & Research Engineer R. F. 1� lcho son , . " 
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Pa ge 4 11- o f 48 3 

STATE OF VE RMONT 
AG ENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH D I V I S I ON 
Montpelier , Vermon t 05602 

REPORT ON SM::PLE OF ASPHALT CEMENT 

J e r d  

C F  

Report 4-8 . 19 8 3  -----------------
Laboratory No . 883 001 9 Tes ted By ____ -=S:.,.:t:.,::e:...:..v-=.e:..:,.n s==-----_______ __ 

Name _______ :..:..Re�c�o�v�e�r�y_o�f� __ A�sp�h�a�1�t�f�r�o�m�so�1�u�t�i�o�n�bLy�A�b�s�o�n�M�et�n�o�d� ___________ ___ 

Ident ification Marks I n v e s t iga ti v e Cer t i f ica tion No . 
________________________ 

_ 

Submi tted by Coo ks o n , Title _______ Address 
_______________________ _ 

Sampled 3- 31 , 19 83 Received 4-6 , 19 83  Tes ti ng Compl eted 4 - 6  ... 83  ----���------

Sample from 
______ �R�o�a�d�w�a�y�CQ�r�e�#u3� _____________________________________ __ 

Gal s .  Quantity Represented Lbs .  Net @ 600 F = ---------------------- -------
Source o f  Ma teria l --------------------------------------
Location used or to b e  used Co nco rd US #2 ----- -------------------------------------------
Examined for 702 . 0 1  -------------------------------------------------------------

TEST RESULTS 

Specif ic Gravity 250C / 2 50C 

Absolute Viscosity @ 1400F and 300 mm Hg Vacuum , poises 

Kinematic Viscos ity @ 2 7 5°F ,  centis tokes 
Fi n e s , Grams 

� �  @ 7 70 F .  100 gm .  5 sec . 

Flash Po int (C leveland Open Cup) , of .  

Solub il i ty in trichloroethylene , % 

Tes t s  on Residue 
Loss on Heating , % 

Penetra tion of Res idue , % o f  original 

Ab solu te Viscosity @ l40oF .  poises 

Absolu te Viscosity Rat io .  ATFO/BTFO 
Penetrat ion Rat io , ATFOfBTFO 

Comments : 

Thi s i s  a n  t n v e st i ga t i v e  sampl e .  

#* 96 8 

7488 

681 

44 

, 60 

S. J .  Gage, P.E. ,  Chief Engi neer 

#3 1 9J4 

1 8030 

848 

38 

. 96 

By: %;d{ l( u-�A� JQ?al 
R. F. N icholson ,  P .L,  Malenals & Research Engineer 



TA 187 Rev . 1 M  10/80 
U1 6/82 
1M 9/82 

STATE OF VERHONT 
AG ENCY OF TRANSPORTAT I ON 

MATERI ALS AND RES EARCH D I V I S I ON 
Mon t p e l i er , Vermont 05602 

REPORT ON SANPLE OF ASPHALT CEHENT 

Pa ge 4 5  o f  48 

Report ______ 
--=--=-=-___ 

• 

3 
Frascs ii
Jerd 
C F  

19 83 

Labo r at ory No.  ___ 8._8_3_0_0_2_6_ Tes t e d  By ___ S'_t_-#e_v_e_n:...:..s ______ � __ 

N ame _______ �R�e c�o�v�e�rLy:...:..o�f�A�s�p�h=a�l t�F�r�o�m_S�o�l�u�t�i=o�n :...:..b�y�A=b=so�n�M�le�t�h�o d� _____________ _ 

Iden t i f ica tion Marks I nv e s t i ga t i v e  Cert i f ica t io n  No . 
_____________ _ 

Subm i t t ed by _�Co�o:<...!k""'s�o:.!._'n'--'-'_ Ti t le _____ Add r e s s  ________________ _ 

Samp led 3- 31 , 19 M Rece ived 4 - 13 , 19 ...8..3.. Tes ti ng Compl eted· __ -=A.:;;;:\ _::..Jl-,,3�_.!..!.R:.L3 __ 

Samp l e  f rom ________ llRo�a':;.;d'::..!\�·tauy�C�o.!..r_=_e=__s -'#�2=_...::&�5 ________________ _ 

Quan t i ty Represen t ed ______ ______ Lbs .  N e t  @ 600 F = 

S our c e  o f  Ma teria l  -------

Loca tion used or to be u s ed Conco rd US #2 
----

Examined for 702 . C l  
-------���---------------------------

TEST RESULTS 

S p ec i f ic Gravi ty 250C/250C 

Abs o l u t e  Vis c os i ty @ 1400F and 300 mm Hg Vacuum , p o i s e s  

Kinema t ic Visco s i ty @ 275°F , centis toke s 

Pen e t r a t ion @ 7 70F. 100 gm. 5 s ec . 
Fi n e s , g ra m s  

. 

X�Xq�Jx�+xi£-*�x���m�x�p'�J;l:X*i�� of .  

S o lub i l i ty i n  trichlo ro e thy lene , % 

Tes ts on Res idue 
Loss on H ea t i ng , % 

Pene tration o f  Res i due , % of o r iginal 

Ab solu t e  V i s c o s i t y  @ 1 4 0o F .  poises 

Ab solu t e  Visco s i ty Ra t io .  ATFO/BTFO 
Penetra t io n  Ra t io , ATFO/BTFO 

#2  Or i g .  
B i n der 

97 13 
---

6 85 

1 . 54 __ 

#5 To p 
Overl ay 

5482 

5 58 

5 8  

2 . 68 

Commen t s : S. J. Gage, P. E., Chief Engineer 

T h i s  i s  a n  i n vest i ga t i v e  sampl e o n l y .  7d:11 ��J1d7 
By: . -
R. F. Nicholson, P.E., Materials & Research Engmeer 
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TA 187 Rev . 1 M  1 0/80 
U, 6/82 
1M 9/82 

STATE OF VERMONT 
AGENCY OF TRANSPORTAT I ON 

MATERIALS AND RESEARCH D I V I S I ON 
Hon t p el i e r , Vermon t 05602 

REPORT ON SM:PLE OF ASPHALT CEMENT 

Pa g e  4 6  o f 4 8  :; 
J e r d  
F-rasccrta
C F  

Report ______ 
4 -_1_5 

__ • 19 __ 

8_3 __ _ 

La bora tory No . _--=B:.,::8:..::3--=..0=..:02::..:7=--_ Tes t ed By __ S_t_e_v e_n_s __ 

, Name _______ �R�e�c�o�v�e �ry�o�.f�A�s pch�a�'�t�b�'�om�, _S�o_l_u�. t_i_o_n�by�A_b_s_o_n __ 
M_e_t_ho_d 

________________ __ 

Iden t i f ication Ma rks I nv es t i ga t i ve Cert i f i c a ti on No . ________ . ______ _ 

Submit t ed by Coo kSQ n T i tle _______ Addr e s s  ________________ _ 

Sampled 3- 31 , 19 83 Received 4 - 14 , 19 83 Tes t i ng Compl 4 - 14 -8 3  

S amp le from ____________________ �R�o�a�d\��a�y�C�o�r�e�#�5 
_______________________ ___ 

Qmm t i ty Represen t ed Lbs .  N e t  @ 600 F = ---------- --------

Source of Ma t e r ia l  

Location u s ed or t o  b e  u s ed ---

Examined for 702. 0 1  
----------

Speci f ic Gravity 25°C / 2 5°C 

TEST RESULTS 

Absolute Visc o s i ty @ 1400F and 300 mm lJg Vac uum , p c i s e s  

Kinema t i c  Viscos i ty @ 27 5°F , c en t i s tokes 

Pen e t r a t ion @ 7 7 0F . 100 gm . 5 s e c . 

Fi n e s , g rams 
Kks<!?.1xx!hj;a� ��A};!X-mH�xRp.mu§:..w) . of . 

S o lub ility in t r ichloroe thylene , % 

Tes t s on Residue 
Los s  o n  Hea t i ng , % 

P enetra tion of Residue, % o f  o r i g inal 

Abs o l u t e  Viscos ity @ 140oF .  po i s es 

Ab s o lu t e  Vi scos i ty Ra t io . ATFO/BTFO 
P e n e t r a t ion Ra tio ,  ATFO/BTFO 

Comments : 

5 0 r i g . To p 

4 64 5 

4 90 

5 5  

2 . 79 

Gals • .

5 Or i g . B i n d e r 

3618 

2 . 73 

Th i s  i s  a n  i nv e s t i ga t i v e  s a mpl e o nl y . 
s. J .  Gage, P.E., Chief Engi neer 

��1/ �tJ!({1 
By: -

. p c l{ ater'lals "& Research Engineer 
R. F. NICholson1 .1-. / I 



STAT E OF VERHOHT 
AGENCY OF TRANSPO RTAT I ON 

MATERIALS 6. RE SEARCH DIVI S I ON 

RESEARCH I NVESTIGATION 

Work P lan No. 83-M&R-1 2 

Page 4 7 0 f  4 8  

Subj ect Roadway Structure I n ve s t i ga t i on - US Rte . 2.  Concord MM4.. D92-B. 429 

Inve s t i g a t i on Re qu es t ed By SUrvey & Pl a n s  Engi neer Date Ma rch 1 4  L 1 983 

D a t e  Informa t ion R equ ired. __ ���� .. �.���� ___ .�. __________________________ ___ 

Pu rp ose of Inve s t i ga t i o n __ D_o_cume n t  roadl'lay condi t i on a n d  d e te rmi n e  cau s e rs )  

o f  d i s t re s s  w i t h  emph a s i s  on  d e term i n i ng the p roper me thod o f  
----------------� 

reco n s tructi o.�n�. _________________ __________________________ ___ 

P ropo s e d  Tes t s  or Eva lua t io n  Procedure Excava te tes t pi ts i n  both c u t  and fi l l  
s e c t i o n s  a t  l oc a t i o n s  b e tween MM 4 . 092 a n d  8 . 429 for t h e  p u rpose o f  o b s e rvi n g ,  
photograph i ng ,  docume n t i ng ,  a n d  sampl i ng the vari ous l ayers o f  material. Determj ne 
wa ter tab l e  e l e va t i on i n  both t ra vel  l an e s  a n d  s ho u l der a re a s  w i t h  the i ns ta l l a t i on 
o f  

__ �ol 1 ec t i o n  o f  d a ta , s ampl e s , a n d  tes t i ng s houl d i nc l ude the fol l ow i ng :  

1 )  Th i cknes s ,  observed dens i ty, VOl d a nd mO l s ture conte n t  Q f  eact.Lma teri a l_. __ � 

3
2) As phal t c o n te n t , penetra t i on val u e s  a n d  g rada t i on o f  bi tumi nous ma teri a l . 
) Grada t i o n  a n d  mo i s tw'e conte n t  o f  s ub - ba s e  ilnd s ub -grade ma teri a l s •. ____ _ 

4 )  Water tab l e  e l e v a t i ons  i ncl u d i n g  rel a t i on s h i p  to p aveme n t  a n d  d i tch l i n e  
. ___ e�ev<Lt ;  OD,�S ....... __ 

5) Pre s ence o f  i ce l en s  • 

. .£l_. }!ater fl ow from ex; s 1j�derd ra i n  o u tl e ts . 

S ub- base .ma te r i a l s  on the projects e a s t  a nd wes t  o f  the a re a  i n  q ues t i on 

s h ou l d be  s or te s t  i t  i f  neces s a  to determi ne on and 

mo i s ture conter:!.!...i1nd/or any d i fference wi t h  the matgri al i n  the prob l em a rea . 

Adams , Lan za , Brown 
P ro p o s al D i s c u s s e d  With....£r.aser, Chaffet,Proj e c ted Manpower Requ i r emen ts 30 ma n days 

Inve s t ig a t ion To Be C o n d u c t e d  By ____ M�a�t�e�rl�· a�l�s�& __ Re_s_e_a_r�c_h_P_e�r_s_o�n�n�el� _____ ___ 

P ro po s ed S t a r t ing D a t e  Ma rch 21 1 983 t ima t ed Comple t ion D a te Apri l 1 ,  1 983 

ommen t s  by Ha t e r i a l s  Eng i n e e r� .. __ � 
__________ 

_ 

Y� t e r i a l s  & Re s e a rch Division 
A g e n cy o f Tr a nspo r t a t i o n 

Da te Typed : �1a rch 23 , 1 983 



Vermo n t  A . O . T .  
R e s e a rc h  I nv es t i ga t i o n  R- 8 3- 2  

A pri l 1 2 , 1 98 3  
P a ge 4 8  o f  4 8  

li The i n forma t i o n  conta i n ed i n  t h i s repo rt was comp i l ed 

fo r t h e  u s e  o f  t h e  Vermon t  Agency o f  Tra n s po rta ti o n . 

Co nc l us i o n s  a n d  re commen da t i o n s  co n ta i n ed h e re i n  a r e  

ba s e d  u po n  the res ea rc h  data o bt a i n e d  a n d  t h e  ex per-

t i se of the researchers , a n d  a re not n ec es sa r i l y  to 

be co n st r u e d  as Agency po l i cy .  T h i s repo rt does not 

co n s t i t ut e  a s ta n da r d , s p eci fi cat i o n ,  o r  r e g u l a t i o n .  

The Vermo n t  Agency o f  Tra n s po rta t i o n  a s s umes no 

1 i a b i l  i ty fo r i t s  co ntents o r  t he use t hereo f . " 

Mater i a l s & Res earch Di v i s i o n  
Agency o f  Tran s po rt a t i o n  
A pr i l  1 8 ,  1 98 3  

Rev; ewed By : 

�-i!: fZ� R .  F . N i c ho l so n , P . E .  
Mater i a l s & Research  E n g i n eer 




