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ABSTRACT 

To produce the optimum structural concrete, aggregates must be 

tested and evaluated to assure conformance to required spec i fi 

cations. 

This report documents results of tests performed on a proposed 

new coarse aggregate source. The material is 3/4'' crushed gravel 

from the H. A. Manosh Corporation gravel pit in Hyde ?ark, Vermont. 

Test resu l ts and evaluation confirm this material meets the re

quired specifica tions as a coarse aggregate source for structural 

concrete . 
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INTRODUCTION 

To provide an accurate evaluation of an aggregate for use in structural con

crete, not only should tests be initiated to assure compliance with required 

specifications, but a col l ation of the new aggregate wi th a previously eval

uated reference aggregate should be performed. This procedure compares both 

aggregates by prepari ng and testing concrete mixtures under the same condi

tions. 

A request was received from Gary No l an, Construction Manager of the 

H. A. Manosh Corporation, to evaluate a crushed gravel. Mr. Nolan expressed 

the Manosh Corporation' s desire to use this crushed gravel in ready mixed 

structural concrete produced for future Agency of Transportation projects. 

Samples of the coarse aggregate were obtained by ~·1aterials and Research 

Divi sion representatives and evaluated for compliance with the requirements of 

Section 704.02 of the Standard Specifications for Construction. Materials 

were obtained and the performance- in-concrete phase of the eval uation was 

conducted i n the Central Laboratory of the Materials and Research Division. 
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PROCEDURES 

PHASE I SECTION 704.01 AND SECTION 704.02 TESTS 

The proposed new coarse aggregate was sampl ed by representatives of the 

Material s & Research Division from a stockpile at the H. A. Manosh gravel 

pit in Hyde Park, Vermont. The material was examined for gradation, percent 

of wear, fractured faces, thin and elongated pieces , and soundness. It was 

found t o comply with Section 704 . 02 requi rements . The reference coarse ag

gregate was sampled from a s toc kpile at the A. r, , Anderson ready mix concrete 

pl ant in Johnson, Vermont. The reference coarse aggregate was exami ned for 

gradat ion, percent of wear, t hin and elongated pieces , and fra ctured faces. 

The fine aggregate was also sampled from the A. G. Ander son ready mi x concrete 

pl ant in Johnson, Vermont. The fi ne aggregate was examined for gradation and 

organic impuri t ies. The reference coarse and fine aggregates comply with the 

requirements of Sections 704 . 02 and 704.01 respectivel y . Fine aggregate test 

resul ts are shown i n Ta~e 1. Coarse aggre~ate test r esults are shown in 

Tabl e 2. Aggregate test results are also shown on laboratory Reports 

58500783, G8500784 , G8500839 , G8500840, and A851152 in Appendi x B. 
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TABLE 1 

F.INE Ar,GREGATE TEST DATA 

[ Fi ne Aggreqate \IT A .0. T. 
A. S. Nadeau - Johnson, VT. Specification 

I Date Sampl ed : 09/l 0/85 Requirements 

Sieve Size % Passing % Passing 
3/8" 1 00 1 00 

#4 99 95-1 00 

#8 77 -
#16 55 50-80 

#30 34 25- 60 

#50 18 10- 30 

#1 00 8 ?. - 1 0 
Fineness Modulus 3.09 2 . 60-3. 10 
Organi c Impurities, 
Color <1 2 t~aximum 

TABLE 2 

COARSE AGGREGATE TEST DATA 

Proposed New Aggregate Reference Aggregate 
3/4" Crushed Gravel 3/4" Crushed Gravel 
H. A. Manosh A. S. Nadeau 
Hyde Park , Vermont ,Johnson, Vermo nt VT. A.O.T . 

Da tes Sampled nate Sampled Specification 
09/05/85 09/05/85 09/l 0/85 Requirements 

Si eve Si ze % Pass ing % Passing % Pass in g % Passing 
1 11 1 00 1 00 1 00 100 

3/4" 1 00 1 00 99 90-100 

3/ 8" 26 25 34 20- 55 

#4 7 6 7 0-1 0 

#8 4 3 5 0-5 
L.A. Abrasion 
Percent Loss 30.1 29.7 31 . 6 35 Ma ximum 
B Grading 
Thin & Elon-
gated Pi eces,% 2 . 0 2. 2 . 1 . 5 1 0 Maxi mum 

Fractured 
Faces , % 87. 2 83 . 8 65 .1 50 ~inimum 
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PHASE II PERFORMANCE-IN-CONCRETE TESTS 

The performance-in-concrete tests were conducted on concrete prepared 

in the Central Laboratory . t1ixtures were designed by Structural ~oncrete 

Subdiv ision personnel for Class A and Class B concrete, usi ng the 

following materials: 

Coarse Aggregate 

A. Proposed New Aggre9a te 
3/411 Crushed Gravel 
H. A. Manosh - Hyde Park, Vermont 

B. Reference Aggregate 

3/411 Crushed Gravel 
A. S. Nadeau Johnson, Vermont 

Fine Aggregate 

A. S. Nadeau Johnson, Vermont 

Cement 

Type II 
Northeast Portland Cement Co. 
St. Constant, Quebec 

Air Entraining Admixture 

Darava i r 
W. R. Grace & Company 
Cambridge, Massachusetts 

Water Reducing Admi xture 

I~RDA with Hyco 1 
W. R. Grace & Company 
Cambridge, Massachusetts 

Aggregate properties used for preparing mix designs are shown in Table 3 

and Ta ble 4. 
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TABLE 3 

COARSE AGGREGATE PROPERTIES 

Bul k nry R.odded 
Specific Absorp. Unit - Wei~ht 
Gravity Percent L bs ./Ft. 

New Aggregate 
2.64 1.3 101 . 71 H. A. Manosh 

Hyde Park , Vermont 
--

Reference Aggregate 2.65 0. 9 105.38 
A. S. Nadeau 
Johnson, Vermont 

TABLE 4 

FINE AGGREGATE PROPERTIES 

Bul k 
Specific Absorp. Fi neness 
Gravity Percent Modulus 

A.- S. Nadeau 2.66 1.1 3.09 
Johnson , Vermont 

I_ 

The concrete used in this evaluation was mixed in a Sears rot ary drum 

mi xer wi th batch size being 1 .8 cubic feet. Aggregates were dried 

prior to the start of mi xing operat ions . 

Two batches each of the Class A and Class B concrete containi ng the 

new coarse aggregate were prepared as well as two batches each of 

Class A and Class B containi ng the reference coarse aggregate. 
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The mix proportions used are shown in Table 5 and Table 6 ~ 

i 

TABLE 5 
NEW AGGREGATE MIX QESlGN 
BATCH QUANTITIES PER C.~. 

Class A 

Batch l Batch 

*New Coarse Aggregate, l bs . 1641 1641 

*Fine Aggregate, l bs. 1265 1265 
Cement, 1 bs . 660 660 

Air Entraining Admixture, oz. 5.0 5.0 

Water Reducing Admixture, oz. 19.8 19.8 

Net water, gal. 31.0 31.3 

2 

*Weights converted to saturated surface-dry condi tion. 

TABLE 6 

REFERENCE AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C. Y. 

Cl ass A 

Batch 5 Batch 

*Reference Coarse Aggregate, 1 bs . 1694 1694 

*Fine Aggregate, 1bs. 1211 1211 

Cement , 1 bs. 660 660 

Air Entraining Admi xtures, oz. 5.0 5.0 

Water Reducing Admixtures, oz. 19.8 19. 8 

Net Water , gal. 31.6 31.3 

-

6 

*Weights converted to saturated surface-dry condition . 
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Class B 

Batch 3 Batch 4 

1641 1641 

1410 1410 
611 611 

4.6 4 .6 

18.3 18.3 
31.5 30.8 

Class B 
Batch 7 Batch 8 

1694 1 694 

1357 1357 

611 611 

6.5 4 .6 
18.3 18.3 

30.9 31.5 



Tests were performed on the fresh concrete to determine Sl ump (AASHTO 

T 11 9-82), Air Content (AASHTO T 152-841) and Unit Weight (AASHTO T 121-82) . 

Six test cylinders ( 611 x 12 11
) and one 311 W x 3''d x 1611 1 freeze -thaw specimen 

were cast from each batch. The cylinders were tested for compressive 

strength (AASHTO T 22-851) , two each at aaes 8, 14 and 28 days. The freeze-

thaw specimens were moist cured for 14 days after which they were subjected 

to freezing and thawi na (AASHTO T 161 -831) in a 3% NaCl sol ution. 

RESULTS 

Results of tests on the fresh concrete and compressive strength test 

resul ts are shown i n Table 7 and Table 8. 

Sl ump, inches 

Air Content, percent 
Unit Weight, lbs.;ift.3 

Compressive Strength, 

8 days 
14 days 

28 days 

TABLE 7 

PERFORMANCE TE ST RESULTS 
NEH AGGREr,ATJ: 

Cl ass A 

Batch 1 Batch 

2 1/2 2 3/4 
6.2 6.3 

145.01 145.11 

psi 
3431 3396 
3R64 3661 
4425 4420 

' 

(Design Compressive Strength, psi) (4000) 

8 

Class B 

2 Batch 3 Batch 4 

2 3/4 3 

6.8 6.8 
144.15 144.15 

3117 3011 

3626 3590 
4217 4235 

(3500) 



Slump, inches 

Air Content, percent 
Unit Weight, lbs/ft 3 

Compressive Strength, 

8 days 
14 days 

28 days 

TABLE 8 

PERFORMANCE TEST RESULTS 
REFERENCE AGGREGATE 

Class A 
Batch 5 Batch 

2 3/4 2 1/2 
6.0 6.0 

145.35 145.35 
psi 

3404 3466 
3758 3696 
4323 4138 

(Design Compressive Strength, psi) (4000) 

Class R 

6 Ratch 7 Batch 8 

2 l /4 2 3/fl. 

7.5 6.3 
145.85 144 .15 

3095 3166 
3493 3626 
4120 4292 

(3500) 

The results of compressive strength tests are also shown on La boratory 

Report Nqs. C85 1302 through C85 1309 in Appendix C. Strength age plots 

illustrating average compressive s trengths are shown in Figure I and 

Figure II . 

The resul ts of dynamic tes t ing of freeze-thaw specimens are shown in 

Table 9. The percent weight loss resul ting from freezing and thawi ng of 

specimens i s shown in Ta ble 10. Freeze-thaw test results are al so 

summari zed i n Figure III and Figure IV. These figures show a comparison 

of resul ts obtained with the reference aggr egate and the new aggregat e 

after 450 cycles of freezing and thawing. 
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TABLE 9 

FREEZE-THA~J TEST RESULTS - DURABILITY FACTOR 

- ------------
New Aggregate Refer ence Aggregate 

Class A Class B Class A Cl ass B 
Batch 1 Batch 2 Batch 3 1 Batch 4 Batch 5 Ba t ch 6 Bd tch 7 Batch 8 

Durability Factor 

50 100 . 0 99.3 100.0 99 . 3 100.7 100.0 100 . 0 . 99.3 

1/) 1 00 100.0 100.0 100. 0 
Q) 

98.5 100.7 98 .6 100.0 99 . 3 
,_ 150 99.3 100.0 99.3 99 . 3 100.0 97.8 1 no. o 99 . 3 u 
>, 

u 200 99.3 l 00.0 93.5 99.3 l 00 .7 96.4 100.0 99.3 
4-
0 250 l 00.0 1 00.7 l 00.0 100 .7 1 01 . 5 97 .8 101 . 5 99 . 3 
s... 
Q) 300 l 00.0 l 00.0 l 00.7 99 . 3 100.7 97.8 101 .5 98 . 5 .0 
E 
:::3 350 l 00 . 0 100.0 100 . 0 99 . 3 100.0 97. 1 100.0 98.5 z 

400 100.0 99.3 l 00.0 97 .1 100.0 96 .4 100.0 97 .8 

450 99.3 99.3 l 00.0 99.3 98.5 95.7 100 .0 99 . 3 

TABLE 10 

FREEZE-THAW TEST RESULTS - PERCENT WE I GHT LOSS 

. 
New Aggregate 

-
_ ~eference Aggregate 

Class A Cl ass B Class A Class B 

Batch 1 Batch 2 Batch 3 Batch 4 Batch 5 Batch 6 Batch 7 Batch 8 

Percent We ight Loss 

50 +0 .l 0.1 0.2 0.0 0. 1 0.2 0 .l 0 .l 
1/) 100 0.6 0.7 0.2 0.2 0.5 0.6 0. 6 1.1 
Q) ,.... 

150 1.0 1. 5 0.7 0.7 0.9 0. 9 1. 0 2. 0 u 
~ 

u 
200 1.4 2.2 0.8 1.1 1 . 0 1. 2 1.2 3. l 

4-
0 

250 1.9 2.9 1. 2 1.6 1.5 1.6 1.7 3.8 s... 
Q) 

300 2.7 3.7 l . 7 2. 7 2.6 2. 7 2. 6 5.2 .0 
E 
:::3 

350 3. l 4.2 2.4 2. 8 2.6 3.0 2.9 5.7 z 

400 3.6 4. 9 3.6 4.2 3.9 3.6 3.4 7. l 

450 4 .2 5.7 3.8 4.3 4.0 4.5 4. 3 8 . 0 

A ( +) I NDICATES WEIGHT GAIN 
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Batch No. Weight 
Number f.lc l es Lbs . 

Reference Aggregate 

5 0 12.33 

5 450 11 .84 

6 0 12.38 

6 450 11 . 82 
__, 
w New Aggregate 

1 0 12.34 

1 450 11 .82 

2 0 12.27 

2 450 11.57 

F.undamenta 1 
Percent Transverse 
Weight Frequency 

"N"2 Loss liN II 

1355 1836025 

4.0 

1345 1809025 

1380 1904400 

4 . 5 

1350 1822500 

1355 1 836025 

4.2 

1350 1822500 

1350 1822500 

5.7 

1345 1809025 

SUt-1MARY OF FREEZE-THAW TEST RESULTS 

CLASS A 

FIGURE III 

Indi vidual Re1 at i ve 
Durability Durabi 1 i ty 

Factor Average Factor 
DF DF RflF 

98 . 5 

97.1 

95 . 7 

1 02 . 3 

99.1 

99.3 

99 . 3 



Batch No. Weight 
Number ~les Lbs . 

Reference Aggregate 
7 0 12.19 

7 450 11 . 66 

8 0 12.30 

8 450 11 . 31 

_, 
~ 

New Aggregate 

3 0 12.24 

3 450 11.78 

4 0 12 . 23 

4 450 11 . 70 

Fundamenta 1 
Percent Transverse 
Weight Frequency 
Loss "N" "N"2 

1355 1836025 

4. 3 

1355 1836025 

1360 1849600 

8.0 
1355 1836025 

1355 1836025 

3.8 
1355 1836025 

1350 1822500 

4.3 

1345 1809025 

SUMMARY OF FREEZE- THAW TEST RESULTS 

CLASS B 

FIGURE IV 

I ndividual Relat i ve 
Du ra bi lity Durability 

Factor Average Factor 
OF OF RIJF 

100.0 

99.7 

99.3 

100. 0 

100 . 0 

99.7 

99.3 



~UMMARY and CONCLUSIONS 

1. The coarse aggregate from the H. A. Mano sh gravel pit in Hyde Park, Vermont 

complied with all requirements of Section 704.02 when tested in conjunction 

with this evaluation. 

2. The average 28 day compressive strengths of Class A concrete containing the 

Manosh coarse aggregate (4423 psi) were slightl y better than the average 28 

day compressive strengths of Class A concrete containing the r efer ence 

coarse aggregate (4231 psi). The average 28 day compressive strengths of 

Class B concrete containing the Manosh coarse aggregate (4226 psi) were ap

proximately equal to the average 28 day compressive strengths of Class B 

concrete containing the reference coarse aggregate (4206 psi). 

3. Overall, the performance of the concrete specimens containing the new 

aggregate was slightly better than the concrete specimens containin~ the 

reference aggregate when subjected to 450 cycles of freezing and thawing. 

Results of sonic testing showed an increase in performance of Class A 

concrete containing the new aggregate (average durability factor 99 . 3) 

when compared to Class A concrete containing the reference aggregate 

(average durability factor 97.1) with a relative durability factor of 

102.3. For the Class B concretes containing the new and reference aggre

gates, the performance was the same with average durabi li ty factors of 99.7 

and a relative durability factor of 100.0. The average weight loss for the 

Class A concrete containing the new aggregate (5 . 0 percent) was 0.7 percent 

greater than the average weight loss of the Class A concrete containing 

1 5 



the reference aggregate (4 .3 percent). The average weight loss for the 

Class B concrete conta ining the new aggregate (4.1 percent) was 2.1 per

cent less than the average weight l oss of the Class B concrete containing 

the reference aggregate (6.2 percent) . 

The Manosh gravel consists of two rock types composed of minerals contain

ing iron, namely greenstone and amphibolite. A small fraction (less than 

one percent by weight) of these stones had iron oxide weatherin3 to the 

extent that they became softer and tended to crumble more easily. After 

immersion in the salt water (3% NaCl) solution and repeated cycles of 

freezing and thawing, a few of these stones on the surface of the concrete 

specimens broke up and were washed away, leaving pebble-size holes or 

depress ions. Although weathered iron residue was apparent in some of the 

holes , there was no indi cation as to exactly which stones produced them. 

In conclusion , the small proportion of these stones in the gravel should 

not adversel y affect the structural integrity or durability of the concrete . 
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RECOMMENDATIONS 

1. It i s recommended that the H, A. Manosh gravel pit in 

Hyde Park, Vermon t be approved as a source of coarse 

aggregate for use in structural concrete. 

2. During initial uses of concrete cont aining this 

aggregate on Agency projects, Materials and Research · 

Division representatives shall conduct tests necessary 

to determine the performance of this aggregate in contr~te 

under field conditions . 

17 



1. SCOPE 

Append ix A 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVIS ION 

Prepa red By: 
nate: 
Page: 

VERMONT PROCEDURE FOR EVALUATING A Nf1.1 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-HRD 9-82 

W. MeyerWIJJl 
March 26. 1 982 
1 of 2 

A procedure for evaluating new structural concrete aggregate sources 
by test ing proposed new aggregates for compl iance with Section 700 
requirements and by comparing r esults of t ests performed on concr~te 
using the new aggrega te with r esult s obtained from concr ete conta ining 
a reference aggrega te. 

?. . PROCEDURE 

Genera 1 

The evaluation of a new structural concrete aggregate source (i.e .• 
one on whi ch the Materia l s and Researc h Divis i on has no service-in
concrete data) shall be divided into two sections call ed : 

Phase I Section 700 and r el ated tests . and Phase II Per
fonmance-in~Concrete tests. 

All requests for eval uation of new structura l concr ete aggregate 
sources shall be made, in writing , to the Materia l s and Res earch 
Eng ineer. Requests shall descri be the type of material proposed fo r 
use as we ll as the l ocation and quantity of available stockpil es . 

Mater ia l s and Research Division personnel shall per form all work 
necessary for both the Phase I and Phase II sections of this eval 
uation process . The work \'ti 11 be performed in an expeditious ma nner 
cons i st ent with availa bility of manpower. Evaluations may require 60 
ca l endar days or more from the date the aggregate i s ava il able fo r 
t esting (controll ed by the avai l abili ty of per sonnel to perform 
testing). Delays beyond the contro l of t he Materia l s and Res ea rch 
Div is ion sha ll be documented and notifi cat ion gi ven of the consequent 
extens ion of time required to compl ete the eva luation. 

Tes t results shall be the basis for determin ing acceptance , further 
testing, or rejection of the proposed new materia l. Fai l ure of the 
mater ial to ~ampl y wit h all appli cabl e requirement s , during any phase 
of testing , may necess itate rescheduli ng or termination of the evaluat ion . 

The cost of materia l s necessary t o compl ete the evaluation wil l be 
bo r ne by the requesting pa rty. 

18 



Appendix A 

Vermont A.O.T. 
VT-AOT-MRD 9-82 

March 26 , 1982 
Page 2 of 2 

A report shall be prepared documenting the Materials and Research 
Division's invol vement in the eva l uation . A copy of the report shall 
be forwarded with a cover l etter, informing the requesting party of the 
acceptabili ty or nonacceptabil ity of the aggregate . 

Phase I 

1. Fol l owing receipt of the written request, the Structural Concrete 
Engi neer will schedule a fie ld petrographic examination of the 
proposed new aggregate source by the Vermont A. O.T. Chi ef Geologist. 

2. The Structural Concrete Engineer or his representative will visit 
the site and determine : 

(a) Does a stockpile of at l east 50 cubic yards of processed 
materia 1 exi s t? 

(b) Can sampl es be obtained in the standard manner from the 
stockpiles? 

3. If 2(a) and 2(b) are yes , the Structural Concrete Engineer shal l 
111ake necessary arrangements for obta ining sampl es f rom the desig
nated stockpil e. 

4. The water ia l shall be tested at the Central la boratory using the 
Structural Concrete Subdivision Annua l Aggregate Testi ng Program 
procedure. 

5. Report the results (as an Evaluation Sample) on the Standard 
Materials and Research Division forms . 

Phase II 

1. The performance-in-concr ete t ests shall be performed on concrete 
prepared at the Central -laboratory. The proposed new aggregate 
wil l be eval uated by comparing resu l ts of tests performed on concrete 
using the new aggregate with results obtained from concrete containing 
a reference aggregate . Cement , admixtures , and aggregates, other 
than the proposed new aggrega te, wi l l be sel ected by the Structural 
Concrete Engi neer . Normally , these materials wil l be the same as the 
materia ls currently in use at the Ready-mix pl ant where the proposed 
new aggrega te wil l be used. 

2. Mix proportions for each class of concrete required shall be designed 
or approved by the ~~terials and Researc h Division and shal l conform 
to Table 501 . 03A of the Vermont Standard Specificat ions fo r Highway 
and Bridge Construction , current edition. 

3. Test cylinders shall be fabricated and cured in acco rdance with AASHTO 
T23 . T~ey sha ll be tested fo r compressive strength at ages 7, 14 , and 
28 days in accordance with PASHTO T22 . 

4. Tests of Slump , Air Content , and Unit Weight shall be in accorHance 
with AASHTO T11 9, AASHTO T152 , and AASHTO T121, respectively. 
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TA 182F Rev. 2M 
Rev. 2M 

2M 
2M 

4' C2 
4/83 
6/84 
6/85 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Mo ntpel i e r, Vermont 05602 

RE.PORT ON SAMPLE OF AGGREGATE 

Appendix B 

Cen tral Files 
. Benda 

Lanza 

Report October 11 19 85 -· --
Labor a tory No. _G=8.::.5.:::0.:::0.:..7..::8:..:3:._ ____ _ Tested By __ H_e_c_k_e_n_b_e_r...::g:....e_r __ _ 

Hame Coarse Agg..regate for Concrete Item 501 

Identifica t ion Hl.lrk!l Evaluation Sample, 3/4" Crushed Gravel 

Submitted by _.J!.B2e.un,\!dol!a,__ __ _ Title _ __::S.::C.::E ____ Address-- -------

S8.111pled ~. l9.lj_ Received ~. 19 ~ Testing Com'Dleted _9_/_9 ___ , 19 85 

Sample f r om H. A. Ma nosh Pit, Garfield, Vermon t 

Quantity Represented ------- ----

Source of Material _ _::H..:.. _:.;A.:..·_.:.M:::a::.n:.:o:.:s:.:h~P:.....::..i .:.t..:..• _.:.G.:.a..::.r . .:f..::.i:....:e..::.l:....:d:...:,:_V_e_r_ll_o_n_t ________ _ 

Project Name & Numbet· Possible Future Use 

Examined fot: _ _..:..7 0::...::..4 :..· .:::.0.::.2 ________________________ _ 

Total Sampl~ 
Sieve S ize % Paesing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/l" 
2" 
l 3/1," 
l 1/ 2" 
1" 
3/4" 
S/8" 
1/2" 
3/8'' 
No . 4 
No. 8 
No. 10 
~0 . 16 
No. 30 
No. SO 
No. 100 
No . 200 

26 
7 
4 

TEST RESULTS 

F ineness Modulus 
% Coarser Than 

No. 100 
No . so 
No. 30 
No. 16 
No. 8 
No. 4 

Fineness Modulus .. ---

Color • 

Comments: 

Percent of Wea r 

.V.SHTO T3 
AASHTO T4 
AASRTO T96 3 U • 1 

B Gr ading 
Fractured Faces , r. 87.2 

Thin & Elongated 
Pieces, : 2 . 0 

Soundness, % Loss __ _ 

Test 12- T h is material was examined for wear , 
fractured faces, thin and elongated pieces and 
gradation. The - results are as indicated. 

SAnd 
Portion Frank E. Aldrich, P.E., Chief Engineer 

R. f. Nicholson, P.E., Materials & Research Engineer 
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TA 182F Rev. 2M 
Rev. 2M 

2M 
2M 

~ £l2 
4/83 
6 /84 
6/85 

STATE OF V'ERMON'r 
AGEllCY OP TlWlSPORTATION 

MATERIALS & RESEARCH DI VISION 
Montpelier , Vermont 05602 

REPORT ON s,\MPLE OF AGGREGATE 

Appendix 8 

Central Files 
Benda 
Lan ~a 

Report October 11 19 85 . --
Labor a t or y No. -""G~8~5~0~0....:.7...:8....:.4'------- Tested By __ H_e_c_k_e_n_b_e_r.:::g_e_r __ _ 

Hame C oarse..A&&.r~te for Concre te Item 501 

Identificati on Marks Evalu a tion Sample , 3/4" Crus hed Gravel 

SubMitted by B-.;e ... n...._..d,.a _ ____ Title _ __;;,S..;.C;.;.E ____ Address ---------

Sa.~~~pled ~. 19..!!.§_ Rece ived ~. 19 ~ Testing Com'D1eted _9_/_9 _ _ _ , 19 8 5 

Sample from _ _..;H:.:...:.. • ....:..:A..:.. ~t-l:.::a..:.n:..::o:..::s:...:h.:......:P:....;1=... t.::..!.'. -=G:::.a.:;.r.:f.:i.:e.:l.:d::..;,~V:....e:.r:.:m..,..o.:..n;.:..:.t __________ _ 

Quantit y Represented ----------------------------------------

Source of Material _...:.;.H..:... __;.;A:...:·_.:.t..:.:la:.:n.:.:o::..:s::..:h:.:......:P:..::.i .:.t.:., _:G.:.a.:r.:f.:i:..:e.:l:.:d:....,~V_e.::....:..rm___;_o;_n_t;......--------

Project Name&. Number.Possib l e Future Use 

Examined for _ _:_7~0..!4..!'..::0:.:2:....;_ _______________________________ _ 

Total Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/(." 
2" 
1 3/l•" 
1 1/2" 
1" 
3/4" 
5/8" 
1/2" 
3/8" 
No. 4 
No. 8 
No. 10 
~0. 16 
No. 30 
No. 50 
No . 100 
No. 200 

100 

25 
6 
3 

TEST RESULTS 

Fineness Modulus 
% Coar ser Than 

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

Fineness Modulus • ---
Color .. 

Comnents: 

Percent of Wenr 

AASifl'O Tj 
AASHTO T4 ---
AASRTO T96 Z 9 • 7 
_JL Grading 
Fract ur ed Faces , 7.~ 

Thin & Elongated 
Pieces, % 2 2 

Soundness, % Loss __ _ 

Test #1 - This material was examined for wear, 
fractured faces, thin a nd e l on gate d pieces a nd 
grada tion. The results a r e as indicated . 

Sand 
Portion Frank E. Aldrich, P.E., Chief Engineer 

By: 

R. F. Nicholson, P.E., Materials & Research Engineer 
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TA 182FRev. 2M 2/C2 
Rev. 2M 4/83 

2M 6/84 
2M 6/85 

STATE OF VERMONT 
AGINCY OP TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON S,\MPLE OF AGGREGATE 

Appendix B 

Central Files 
Benda 

Report October 8 19 85 . --
Labor atory No. G8500839 Tested By ___ H_o_l_t _____ _ 

Name Fine Aggregate For Concrete I tem 501 . 

Identification Marks Preliminary Sample 

Subflli t ted by __ H;..;;..;;.o.~1..;;t _____ Title __ P_F_P _ _ _ _ Address - -----·---

Sampled .l..Ll.Q_, 19 85 Received 9/10 19 8 S - · - Testi ns Comllleted 9_/_1_1 ___ , 19 8 5 

Sempl e from ___ S=-=.t.;:;.o..;:;c.:.:k;.o;p..;:;i;.;;l;..;e;.._;@;.....;A..;;n;.;.d.:..e.:..·_r_s_o_n.:..,_J_o_h_n_s_o_n~, _v_e_r_m_o_n_t _____ _ _ _ _ 

Quantity Represented --- -------------- ---------------- - -------

Source of Material Nadeau, Johnson, Vermont 
--~~~~~~~----·----------~------------

ProJect N811le & Number _ . ..:.h,_,'o:....:r:...:k:.....:P~l~a:.:n.:._:8:..:5:...-....:C:.-....:2::.2:._ _______________ _ 

EJtamined for __ :-7::e..04~. =..0.:.1 _ _ ________ _ ____________ __ 

Total Sample 
Sieve Si ze % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/'•'' 
1 1/2" -----
1" 
3/4" 
5/8" ----
1/2" 
3/8" IOO 
No. 4 ~~ 
No. 8 '' No. 10 
~o .. 16 __ ..,.li_ 
No. 30 34 
No. 50 lll 
No. 100 8 
No. 200 dry 3 

srq 

TEST RESULTS 

Fineness Modulus 
% Coar ser Than 

No. 100 
No. SO 
No . 30 
No. 16 
No. 8 
No . 4 

92 
82 
66 
45 

2-3-
1 

Fineness Modulus • 3 • 0 9 
Color = <1 

CoaiJnents: 

Percent of Wenr 

AASlrrO T3 
. MSHTO T4 

AASRTO T96 _ _ __ 
Grading 

Fractu~ed Faces , r. 

Thin & Elongated 
Pieces , % 

Soundness, % Loss 

This material meets the requirements 
for the tests indicated for Item 
704.01. 

SAnd 
Portion 

ACCEPTED 

Frank E. Aldridl, P.!!., Chief Engineer 

v •7'y, ? -"2 
B_y: .... &C f.4:". -~r· .. ;;_~~Lfa T . 

R. f. Nicholson, P.t., Ma;e:riu!s & Research Engineer 
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TA 182F Rev. 2M 
Rev. 2M 

2M 
2M 

~ C2 
4/83 
6/84 
6/85 

S'fATB OF VERMONT 
AGKNCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT OS S,\MPLE OF ACCRECATE 

Appendix B 

Central Files 
Benda 

Report October 8 ,19~ 

Labor a tory No. _.:::G.:::8.:::5..::0..::0:..::8:...:4:...;0:._ ____ _ Test ed By __ __.:..A.:..:r:.:;m.:..:s:...t:..:r:..:o:.:n.:..!gi!..... __ 

Hame Coarse Aggregate For Concrete I tem SOl 

Ident ification Mnrks _Prel iminary Sample 3 / 4" Crushed Gravel 

Subrdtted by __ Mey-'e_r ____ Title PPP Address---- -----

Sa~npled 9 / 1 0 , 19E_ Recei ved 9/10 , 19~ Testing Com'Dlet ed9 __ 1_1_6 __ , 19 85 

Sample f rom _ __ S_t_o_c_k_,_p_i_l_e_EI_A_n_d_e __ r _s_o_n..:..•_ J_o_h_n_s_o_n_:_, _v_e_r _m_o_n_t ________ _ 

Quantity Repr esented - --------------------- - ----------------

Source of Materi~1 Nadeau, Johnson, Vermont ·--------------------------
Project Name & Number_ . ..:.l'l:..:o:..:r:..:k;:,__:P_:l:..:a:.:n.:_:8:..:S:...-...:C:..-...:2:_2::_ ________ ________ _ 

Examined for ___ 7.:....::..04..:....;.. • .::;..O.;;.Z ______ ___ ___ ____________ __ 

Total Sa.rapl e 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/1; 11 

1 1/2" 
l " - lliO 
3/4" -99 
5/8" 
1/2" 
3/8" --:rq 
No. 4 
!'lo. 8 5 
No. 10 
~0. 16 
No. JO 
No. 50 ----No. 100 
No. 200 

srq 

TEST RESULTS 

Fineness Modulus 
% Coar ser Than 

No. 100 
NtJ. so 
No. 30 
No. 16 
No. 8 
No. 4 

Fi neness Modulus • ---
Color = 

Comtents: 

Percent of Wenr 

AAS!m> T3 __ _ 

AASHTO T4 -.--
AASRTO T96 31 • 6 

Grading 
Frn t u1:ed Faces , 7...Q.i.J__ 

Thin & Elongat ed 
Pieces, % ~ 

Soundness , % Loss 

This material meets the re quirements 
for the tests indicated for Item 
70 4 . 02 

SAnd 
Portion 

23 

ACCEPTED 

Frank E. Aldrich, P.E., Chief Engineer 



Appendix B 

TA 182F Rev. 2M 
Rev. 2M 

2M 
2M 

:Y GZ 
4/83 
6/84 
6/85 

STATE OF VERMONT 
AGKNCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

Benda 
CF 

CORRECTED COPY 
OCT. t 7, t 985 

REPORT ON S.\HPLE OF AGGREGATE 

Report ____ .....:1..;;;0_-8.:;._ __ , 19~ 

mk 

Labor a tory No. --"A~8~5~1..!.15:::.:2=------- Tested By __ L_a_v_i_n ______ _ 

Hame ------~Coarse aggregate for concrete 501. 

Identification H<srks --"E"-'v,_,a,_.l.!::.u~at~-'1~· o~n:.....:::.S:::::am!:lp~l~e:..____:C:.:.r..:u:=.s:.:.:he::.:d:....;!g~r . .::a~ve::.;l:..__ __________ _ 

Submitted by ......,.B..,enwd..,a._ ______ Title _S.;:..C:,.;E;;.._ ____ Address----------

Sampled ~. 19~- Received ~. l98J[__ Testing ComPleted 9-26 

Sample from _______ _,H..!.l·~A~. _.M~a~n!.::o~S:.:.:h.-Jp~i~t:____:G::.!a:.:.r..:.f..:.ie::.l:.:d::.J'"--!.V..::.t.:... --------

Quantity Represented 

Source of Material ____ ___:H.:.:·c....!.:A'"'-• ...!M..::a~n!.::O:.::S:.:.:h.-Jp~1~t:..._G::.:a::.:r...!f...!1..::.e..:.ld:::.~....;V~t:.:.·---------

ProJect Name & Number ___ __,Pwo~s~s:.!.i~b~le::....:.f.:::U..::.t:::.ur~e::....:::U:.::S.:::.e _____________ _ 

Examined for --------Llt~em~~7:::.04~-~0~2~------------------

Total Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
l 3/'•" 
1 1/2" 
1" 
3/4" 
5/8" 
l/2" 
3/8" 
No. 4 
No. 8 
No. 10 
~o. 16 
No . 30 
No. so 
No. 100 
No. 200 

TEST RESULTS 

Fineness Hodulus 
% Coarser Than 

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

Fineness Modulus • ---
Color = 

ComD1ents: 

.· 
Percent of Wear 

AASHTO T3 
MSifTO T4 ---
AASRTO T96 Grading __ _ 

~tuced Faces, r. __ _ 

Thin & Elongated 
Pieces, % __ _ 

Soundness, % Loss~ 

This material was examined for soundness. The 
results are as indicated . 

Sand 
Portion 

Franlc E. Aldrich, P.E., Chief Engineer 

R. F. Nicholson, P.E., Mo!erluls & Research £ngine~r 
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l'ro_l~ r. r :-l.uoc STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

Work Pl""an'-'----- --
l'ro i;c-r- l:umhl' r MATER IALS AND RESEARCH DIVISION 

85-C-22 llontpelier, Vermont 05602 

Report on Concrete Tea t Beam or Cylinders 

Me yer 
CF 
Benda 

Appendix C 

l.:thor:ttory No. C85 1302 (28) Report 0,,__~2~8--~Day Dreaka Da te typed_ 10-24-85 

P:t )' Item Perf ormance j o Concrete Type of Smnple. ____ _J.E.xv.~.~a . .a.I!~Ja.._t~...iu.ou.n.__ _ _ ___ _ 

Sub~> Lt ted by, _ _,M.:.::e:.r;y_,e"-r ___ __ Title_ Pf..:.P __ __;Addresa. _ ____ _____ _ - ·-·· --- -

Source of Mate riAl Mat . & Research Lab 

t:oHsc t.r.r. rcr.atc Manosh, Garf ie ld 

Quantity lleprese nted. __ .!..1~.8"-'C..,.""f_..,_ ----

Fine Agg r e gat e._--'-'N""a""d""ea'"'u,__-_,.J'""o""h"'n .... s o...,n"'-_ 

Ct•r.1cnt nrnml. _ _ _.;N~o!!-'r!....:t!O!.h.!.!:e~a~s~tc..-_____ _ _ _ Type 1"-'I,__ _ ___ Lbs. 660 ____ _ 

Air r:n t rninin& Ad~ixture Daravair Dosage s: oz/cy Admixture WRDA Hvco1Doaage___3__Qlli!it._ 

t o tal Ag gr egate Dry WRt~ ___ ___;2:..;8;.;..7..:.1 ____ _ /ldmixtufe. ____ Dos'iig_fi _ ___ _ 

H cl<l Tc ntccl by Structura l Concrete Subdivision Lab. Teoted by___.6,o~y'l-ll.le.__ _ _____ __ _ 

Snr.ap led f r om. ___ IHJawb.Lio.Lir-l;au.t.J.<o~rJ..y..JM~l~· x~eur __ Date Sampled : __ ~9!..;-;.,~,2..,.5~--""8"5 ____ _ 

l.nc~tion Us ed or to be Used. _____ -:T.!.e.:sc.!<t........!M~I~..~x~~B~a~tc~h~#~-..:.1 ______ ________ _ 

P.>:amfned for Hod. of Rupture ___ ___ ______ ·· 'compressive Strength.__ _ _ _ ___ _ 

.. 
TEST RESULTS . 

IJnit lkis:ht Frc!)h Concrete 145.01 Air: Pressure~ Chace ____ Slump_~-!(~--

'!-Ita) l~:1 te r, loal/Cy Used ;31.0 u/c RAtio .392 Temperature, Con~rcte. __ 7:...:5o....... _ _ AIIIb i ent. __ _ 

Cyl. 
s pee: in~en lir.it Date Date Desired 

No. Hr,t . Rec'd Droken age at 
P.C. F. break - - r 14tl 

10-3 7 3-A 2 148 9-25 M-
3 ~:~ j4 

--~ 9-25 10- 9 

148 
6 14A 9-25 10-23 28 

- . 

----
·----

f' a Ff.r.lcl r.ured -;r,- .. St :>ncl.\ rd Cured ; 
Types of »rr.aka: 

QEJD0DJB mlm 

1'1\ Hl:lll Rev. 
:lH 4/81 
7;1 8/(l) 
1M 11/84 

l 2 J o4 5 6 

Age a t Type* Break 1 Break 2 Ave. ~!lP.L 
Br eak S - F P. S.I. P.S.I. P.S. I. 1 2 

8 s 3422 3440 3431 

14 s 3837 3890 3864 

28 s 4509 4341 4425 

-

Comnents: 
Frtmlc E. Aldri::h, P.E., Chiaf Engineer 

-o ~ ')""' ·J _,._._f}, -- - A 
!!y : --- ~:>._ :..-:'Jf.!_( '--~ -~ ~~ f 
r.. F. tl!d:c:!an, P.f., M(;l~r!ul~ & Ro~r.orch Engineer 

2'5 



l' ro.lcct N:mc STATF. OF VF.RHONT 
AGENCY Of TRANSPORTATION 

_____ l{Q.rjU~.l ... an..__ _ ___ _ 
t' rolc<""t tltuahr.r MATERIALS AND RESEARCH DIV ISION 

85- C-22 Hontpeliu • Vermont 05602 

Report on Concre te Test Beam or Cylinders 

Appendix C 

Meyer 
CF 
Benda 

l..~hor.Hory No . C85 1303 {~eport 
0

E.___..,2_..8 __ _.oDay Breaks Da te typed_ 10-24-85 

l'ay Item Performance in Concrete Type of Sample'------"E:J...v.aa .~,.;I twJa:l-'twlu.o.u..nL-.-_______ _ 

s .. t. .. t t ted by __ !..!M:::.ey.t.;e~r'------Ti tle PFP 

Source of Material Mat. & Research Lab 

<:o;-~rse Ar.r.rcr.ate Manosh - Garfield, Vt. 

Address. ____________ ___ 

Quantity Re pre sen te d'---'1'-''c.>:08'-'<-C ...... fw.,_ 

Fine Agg re ga t e. _ _!,!N,!'.a,_de=:a""u.._-__,J"'o""'h'-'n"so,.,nu.... __ _ 

l:t!mcnt nrnnd __ __,N'""o,_,r~t..,.h,e.,a,.,.s.:::.t _________ Type. __ .-1:....:1,_'-----Lba._..::6..::;6..::;0""'". ~"'.?~----

Air r:ntri\in1ng Admixture Oaravair Doeage •:5. oz/cy Admixture \~RDA Hyco1Doaege_3_Q~Iit_ 

total Aggregate Dry Wgt:; ___ __:2:;::8..:..7~1 ____ _ ~dm~xtu~e Dosag~ 
~---

l'i.eltl Tet;tcd by Structural Concrete Subdivision Lab. Teoted by_ful.Y.-~.l50e ____ ____ _ 

Sm~rl ed f r omc__ _ __.L..,a.ub"'ou.r..ljau.t""oLrJ-y ...!M:.!..!i!..!x~eu..r __ Date Sampled : _ _ ~9<..;-'""2...,5c..-.,.8.._5 ____ _ 

l.ocntion Us«!d or to bn Us ed. _____ ..!.T.:::.e,._st"--_,1_,_4i'-"x>--...:--..::.B~at.::;c~h.!-#,l...!:.2 _____________ _ 

EJ:amincd for Hod. of Rupture. ___________ .· 'c.ompressive Strength'--------

TEST RESULTS'. 

Unit lkiRht Frc~h Concrete'---'-1-"45"'"'.'-'1'-'1 ___ ....;Air: Pressure~ Chace _____ Slump..1...1/._4 __ 

'h t:.J l!:t ter, Gal/Cy Used 3 1 3 v/c Rlltio . 395 Temperature , Con~rcte._~7 .... 5 __ _;tunbicnt. _ _ _ 

- Cyl. 
s p«!d mcn lir:it Date Date On sired 

No. Hr.t. Rec'd Broken age at 
P.C.F. break r · liU 

10-3 7 4-A 2 147 9-25 M-
3 147 

10-9 l4 4 147 9-25 

~ 147 
1.d7 9-25 10-23 28 

---

F • Fir.ld C:urcd ·;f.' • !:truul.trd Cured; 
Tyros of Hreaks: 

QEJ[J00J8 mlm 

Ti\ l tiJII Rev . 
:tH 4/81 
7jl fl/1\1 
11~ 11/84 

1 2 J 4 5 6 

Age at Type* BreRk 1 Break 2 Ave . Break D.P..!:_ 
Break S - F P. S.I. F.S. I . P.S.I. 1 2 

8 s 3431 3360 3396 

14 s 3678 3643 3661 

28 s 4367 4473 4420 

-

Comments: 
Frank E. Aldrich, P.E., Chiof Engineer 

By: 

R. F. Nicholson, P.E., l.~aferials & Research Engineer 
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l' r oJcr.t :-l.uac STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

Work Plan ------------ -----
hoicc_t_ii;7,;;i,nrlol.ll.----- -:-:MATERIALS AtiD RESEARCH DIVISION 

85-C-22 Montpelier , Vermont 05602 

Re port on Concre te Test Beam or Cylinde r s 

Meyer 
CF 
Benda 

Append i x C 

T.:.hor:~tory No. C85 1304 ( 28) Report of~:..-_..~z2.:::8 _ _ ....:Day Br eak& Date t yped 10-24-85 

~'">' I tem Performance i n Concrete Type of Sample. ____ ....JOE.:t..v.lla .ul!wla:LJtwi~own~...-__ _ 

Sulm l ttcd by __ :...:~l:::.ey"-'e"-'r'---____ Titl e PFP Address_ . ________ _ 

Source of Material Mat. & Research Lab 

C11arse Ar.r.rcr.a te Manosh - Garf i e ld , Vt. 

Quant ity Represented 1 .8 c . f..___ __ _ 

Fine Agg r e ga t e _ __:.:.N.:::.ad:,:;e,.,a~u.__-__..J""o.!..l.h~..~.n ... so,..o..._ __ _ 

Ct~r.•cnt Drnnd. ___ :..:.No=-r,_t"'"h""e'""a'""s""t '--________ Type. __ -'l~I'-------·Lbe , __ _.._6.._1 ...... 1 -----

111 r r:ntrai nin& Admlxtur c Darava I r Dosage 4 \', oz/cy Admixture WRDA Hy£QlDoosge_3_.Q~L£wt __ 

total Aggrega te Dr y \Jflt ~----""30::..1...,5<------ Jldm:l:xtufe. _ _ _ _ Dos"iige' 

1' 1el•l Ter.tc d by Structura l Concrete Subdivision Lab . Teot ed by _ __..B,...o"'"y ... l ,..e ________ _ _ 

s.~•~p led f r om:._ __ LioJawb.LioarJlau.t.J.!o:.t..r.:t..Y..JM.:~.lL<. x:..!e~r _ _ Date Sampl ed : __ ~9:..;;-;.~o2.x.5.;;.-><85"'---

l.oc., tion Used or t o be Used ___ ___ Tue:..;:Sut__,M ..... iu:X~.-...;;-~B.l!.at~c~h.!.....!JR'-"31...--------------

l:>:nmfnerl for •tod. of Ruptur e'--______ ____ Compressi ve Strength~-------

TEST RESULTS 

Uni t lk i~ht Frc~h Concre te 144. 15 Ai r: Pressure~ Chace ___ _ Slump___£_3/_4 __ 

'ht:•l 1!.1tcr, r.al/Cy Used 31.5 IJ/c Riltio . 430 Temperat ure, Concrete ---"7~6:...__~Ambi cnt. __ _ 

Cyl. 
Spc cimcn tir.it Date Da t e Desi red 

No. Hs; t . Rec'd Drok.en age a t 
r.c. r. break r--· 14b 

-B 2 145 9-25 10-3 7 M-1 

3 145 
10-9 j4 --4 146 9-25 

145 
._ ..L 14F\ 9-25 10-23 28 

--
-

P .. Fir.l rl r.urecl ;;:_ "" .. L c .. ,., 
Types o f »rcaks : 

mlm 

1"1\ HI:JII A.cv. 
1M 4/B l 
ri·l Ofll3 
~~~ 11/84 

QEJQ[Z]OJB 
1 2 J 4 !i 6 

Age at Type"' Br eak 1 Br eak 2 Ave . ~!re~ 
Br eak S - F l' . S . I. P.S. I . P. S . I. 1 2 

8 s 3121 31 12 3 117 

14 s 37 14 3537 3626 

28 s 4181 4252 4217 

-

Comments : 

F;anl< E. Aldrich, i'.G., Cl;:of J;nginecr 
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l' rn,le r. t N.une STATF. OF VF~HONT 
AGENCY OF TRANSPORTATiotl 

Work Plan --- --------------rt-,:-fcc-t"i:~,;;i,(._r!d.ll-----..,..,MATERJALS AND RESEARCH DIV ISION 
85-C-22 Hontpelier, Vermont 05602 

Report on Concrete Teat Beam or Cylinders 

Appendix C 

l~eyer 
CF 
Benda 

J .. ~hor:nory llo. C85 1305 (28} Report ot:..f _ __.,2""8'--_ _:Day Brenke Date typed_ 10-24-85 

l';~y Item Performance l n Concrete Type ol Sample, ____ -LE.xv.lla.J..l wUatt.tL....iu.ou.n~..-_______ _ 

Subc t tted by __ ~M.::.e..r.;ye~r~----Title PFP Address. _____ _ _ _ ___ __ 

Quantity Represented 1 .8 c. f. Source of Haterial Mat. & Research Lab 

!:unrsc Ar.r.rcr.atc Maoosh - Garfield , Vt Fine Agg regn te'_.-!:!N!!.a~desa!!.!u:L...:-~J~o~hun~so!.!ln~-----

Ct!.:ICnt n r;~nd. _ _ --'N""'o""'r'-'t"""h'""e"'a"'s-=t _________ Type. __ -'I~I!__ ____ L. bll. _ _ _..6u1L ___ _ 

Air r.ntraining Ad~ixture Daravalr Dosage 4'k oz/cy Adntixture WRDA Hyco!Dosage 3 otiQit__ 

total Aggre~:ate Dry W~t; __ --->!3.!::!.0.!.:15~------ Jldm:htul.'e. ____ Dos'iige' 

l'lel•l Tr. uted by Structura l Concrete Subdivis ion Lab. Teoted by._......J,B!.J.O!..XY..o~.ls;.e _________ _ 

s,.,., led f rom'--_ ___,L...,a.u.b,_,ou.r_,a""t,.o.~..r;...v -'M-"iu:x~eu.r __ Date Satnp led : _ _ __;9t.:-~2..>l5:::-y8:.~..5 ____ _ 

l.ocntion Used or to be Usod. _____ ___JILSeLllsJct...!M~i~x'---=-~B.!!.at~c~h.L..!!#~4!...,_ __ ~---------· 
, 

E>::un!ned for Hod. of Rupture. ___________ .· C.ompressive Strength!..--------
,. 

TEST RESULTS. 

IJnit lk!~ht Frc!lh Concrete_.:..14'-'4:..:;•..:.1.::.5 ___ _:Air: Pressure~- Chace _____ Slump__). __ _ 

'htal 1!.1tcr, Gal/Cy Used 30 . 8 tJ/c Riltio ,421 Temperature, Con!!rete-__~..:.741.---'Ainbient __ _ 

-- Cyl. 
s pccimcn lir.lt Date Date Desired 

No. HJ;t. Rec'd Broken age at 
I'.C.F. break -r · 14b -2-B 

2 146 9-25 10-3 7 M 

3 146 
10-9 .14 ·---t 147 9-25 

147 
6 1AI: 9-25 10-23 28 

----1 
·---·1 ·;r,- n St:uul.trd Cured, 

Types of Rrnaks: 
F • Fl.nld C:ured 

mlm 

Ti\ 1!.1311 ncv. 
1M 4/81 

7;1 ll/A1 
IM 11/84 

Ago a t Type* BreAk 1 Break 2 Ave . ~!l'P-L 
Break S - F P.S.I. P. S. I. P.S.I. 1 2 

-
8 s 3263 2759 3011 

14 s 3625 3554 3590 

28 s 4155 4314 4235 

-

Comments: 

Frcmk :.:. A!drk!~, P.~ .• Cbiaf Engineer 

-?J ~.>' .. 7 ,{) () J 
ny: (J::.c.<.:fr. {1 (:..1':.?"-o:::>~&tt 
R. F. Nithols()ll, r.E., Materials & Research Engineer 
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l'ro.\ ~t:t Nm•c STATF. OF VF.RMONT 
AGENCY OF TRANSPORTATION 

__ _____ W_Q.r:JU~J .... an..__ ___ ..,., 
I ' co \cct r:wnhrc MATERIALS AND RESEARCH DIVISION 

85-C-22 Hontpelier, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

Appendix C 

Meyer 
CF 
Benda 

t.nhorntory No. C85 1306 (28) Report oLf _ _..2,.,8:-_.....;Day Breaks Date typed 10-24-85 

Potr 1 tcm Performance I o Concrete Type of Sample, ____ --L.E~vc.a ;ul l.uJa;ut._.j"'own'---------

Sulm l t ted by __ ~~l.:.ey-'-'e::.:r'-_ ___ Title PFP __ _ Address'--- ----------

Source of Mate riAl Mat. & Research Lab 

eu~rsc A~Rrc~atc Nadeau - Johnson 

Quantity Repreaented __ 1L;·~8~c,_, • .!.f_,_._ --- -

Fine Agg regate _ _!.!Ngcad~egja:!.JU:!......:-:....,!,!J.!,!O!lhnu.S~O.uOL....----

Ct!r:lent nrnnd. __ ___,N~o:!.!r'-'t<'-h,e.,.a_,_s_,_t _____ ____ Type. _ _ ...:I~J'---- Lba. __ 66Q. ----

Air r:ncraining Admixture Daraval r Dosage 5 - oz(cy Ad1nbture WROA HycolDooage_]_Q_ti£.~tL_ 

t otal Aggregate Dry W~t~----=-2~87~7~----- t!dmfxtute. ____ Dos'age' 

Fl.el.t Tct:tcd by Struc.tura l Conc re te Subdivis ion Lab. Teotcd by_...!lB~o~v.LleS<--________ _ 

S:~op led f rom.__~l..,a.._,b...,o.ur_..a._..t"'o:LrLv .... M_._IuX:uec.J.r __ Date Samp~ed: __ _J,9~-.r..25x_-=.~8.._.5,__ _ _ 

t.oc:~ t ion used or to be Used ___ ..;JRts.!e~fL$ear:se:un~c~e2M!!i~x\....:--E.B.!!.at~c!<.!h.!...!!#'-.a5 ____________ _ 
, 

E>:amlncd for ~!od. of Rupture'------------~· Comprcuive Strength'--- ------
,._ 

TEST RESULTS 

fl ni t Hc.i ~ht Fre!Jh Conc:retc.---'-'14r..5u•.x3:::!.5 ___ ~Air: Pre'ssure_!_:.Q__ Chace ____ Slump.2_U~---

'J••tal 11nter , r.01 l/Cy Us ed 31.6 1t(c. Riltio .400 Temperature, Cons:rete:...-_.Zu:2 _ _ -'Ambicnc _ _ _ 

-- Cyl. 
s pcc1mc n lir.it Date Date Desired Age at Typefl Dreak 1 Br:eak 2 Ave. Brenk Ty~L 

No. llgt. Rec 'd Broken age at Break S - F P.S.I. P.S.I. P.S.I. 1 2 
r.c. r. break 

R 
--~--· 
-3- A 

2 ~:~ 9-25 10-3 7 8 s 3448 3360 3404 

3 146 
10-9 14 14 s 3749 3767 3758 

4 146 9-25 ·-- 5 148 
10-23 28 28 s 4296 4349 4323 __ __ _L 1 ~~~~ 9-25 

-----

=f ----

- f a Fir.ld r.ured 'i'fi Stnrlll.trd Cured, 
Types of Rrcaks: 

~E1Q00JB mlm 

CorMlents: 
~yunf< !!, Al:! llc:h, P.r:., Chillf Engineer 

T,\ l tl311 ncv. 
:m 4/81 
7;1 ll/R1 

111 11/84 

1231,56 
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l'ro.lcr.t :-l;unc STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATIOII 

- · ____ I{Q.r:kJ~J...,an"-----~ 
l' ro \cc t r:uonh<'r MATER IALS AND RESEARCH DIVISION 

85- C-22 Montpe l ier . Vermont 05602 

Report on Concrete Teot Beam or Cyl inders 

Appendi ?< C 

Meyer 
CF 
Benda 

l.:~horntory No , C85 1307 (~eport oft.-_...,2,.8 __ _,Day Br eaka Dat e typed_ 10-24-85 

r:~y Item Performance in Concrete Type of Sample, ____ _.,E:t..v.aaLJI lUJJa:utlo.JIL.I.ownL-------

$ulom Itt cd by _ ___,1~4e::.Jy'-.::e:..:..r _____ Ti t le PFP Address. ______________ ___ 

Quant i ty Represented 1.8 c.f . $ource of Mater iAl 14at . & Research Lab 

Cua rsc Ar.r.rcr.ate Nadeau - Johnson Fine Agg reg a t e, __ .-!.!N.!!.ad~e!:!a~uL..:-:......l.!J~ol.!hun~so!!ln.!.-______ _ 

l~•·•:•r.nt nmnd. __ --'N'-"o'<Jrut ... h..,e""a.:~.s..l<.t ___________ Type. _ _ -'I,_,I,__ ____ Lba . __ ...:6::..::6c.:O~.__---

A I r IJ1 trilin1ng Admixture Darava i r Dosage )5 oz(cy Admixture HRDA Hyco]Dosage____Lp_lliw..L_ 

to t al Aggr egate Dry Wgt: _____ _;;;2~8.:...7.;...7 _ _ __ _ ildm:l:xtufe. ____ Dos'iig_li _______ _ 

l' le ld Tr.r.tcrl byStructural Concrete Subdivis i on Lab . Teo t ed by _ _!I.B~o,r_yLJi e.__ _________ _ 

S:~r:tp l ed f r om:.._ _ __,l..,a,..b..,ou.r..wa .... t:lo(.o.._ry~MJ.Ji'-!:x~e"-r __ Date Sampldd : _ __ ___.9~-:.2..1>!5.::-8,...5"--------

l .ncntion Used or t o be Used ______ . .!.lR!O.efJ..:ei<.JrL!e:.!.·n!,!,ccs;ec.!M:.!Jt!..!x~-~B~at.!Cc~h.!...-!#!...._!:6~-------------

Exnooined f or Hod. of Rup t ure. ____________ ~_'c.ompresdve Strength~-------

TEST · ESUL TS·. 

llnit lki.Aht Frc~h Concre t e 145.35 Ai r: Pressure_§_JL. Chace ____ Slump~----

'ht:.l I~" ter, r.al/Cy Used 3 1 3 11/ c. RAt io . 395 Temperat ure , Con~ rete _ 7._,3..__-'Ambient _ _ _ 

-- Cyl. 
s pcc lmcn ur.lt Dat e Date Des i red 

No. 1-lr.t . Rec 'd Broken age at 
P.C.F. break 

- 4A 1 l:~ 9-25 10-3 7 2 
3 147 

10- 9 l 4 ·---1 147 9-25 

147 
, __ ..§__ 1.11.7 9-25 10- 23 28 

, ____ 
--

- f' • Fi ~ld C':ured 7 f, St:onol,ord Cured , 
Typcc of nrcaks : 

Q[][J(Z][]EJ mlm 

1'11 lt!Jll Jl.cv , 
11'1 4/IH 
l i·l 0/Al 
1M 11/84 

1 2 3 4 5 6 

Age a t Type* Break 1 Break 2 Ave . ~!t.P..L 
Break S - F P.S.I . P. S. I . r. s .t. 1 2 

8 s 3484 3448 3466 

14 S . 3696 3696 3696 

28 s 4102 4173 4138 

-

Comments: 

F~cmk E. A!dri:h, P.E., Chief Engineer 

B : -eGr. r; ~~~At 
~--
R. F. tlidJOison, P.E., l.btcriol~ & Rosearch Enalneer 
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l'rn.\cr.t Narnc STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

_. ___ .!{Qr:Lt:! a,..o...._ ___ ___, 
l'ro \cct r:urnhr.r 14ATERIALS AND RESEARCH DIV ISION 

85-C- 22 • ~1ontpelier , Vernont 05602 

Report on Concrete Tes t Beam or Cyl i ndere 

Appendix C 

Meyer 
CF 
Benda 

l..,hor;ttor y No. C85 1308 ( 28) 28 Day Dreoke Date typed_ 10-24-85 ~eport o~f ---=-><---~ 

l';ty Item Performance 1 n Concrete Type of Sample. ____ _~.E~yila'-'1 lwJa~t._.iu.OwDL---------

s nbml t t cd by _ ___,M..:..:e::..~Y.:::.e:.!..r _____ Ti t le PFP Addrese. _______________ ____ ___ 

Source of Material Mat. & Research Lab Quantity Reprcoented.___.:...1 :.:· 8::..._>C:...:·....:.f_,. ___ _ 

C:u:r r s e Ar.r.rc r.atc Nadeau - Johnson Fine Aggregate._~N.!!.a~de~a~u:!-:-~J~o:uh!.!n~sollln'-!.----------

c ,r:rcnt nrnnd. ___ --'Nc:.;o::..:rc.:to:..:.h,e""a:.::::S..::;t _________ Type. __ _.l~l'--.:._---L.ba • ____ 6.._1,_1, __ _ 

Air r:ntrnining Admixture Oarava i r Dosage 6Y,;, oz/cy Admixture lmDA HvcolDouge_l_Q_z/cwt 

total Aggregate Dry Wgti ___ ___;3::.;0~2~1'------ ltdm:l:xtut'e _ ___ Dos'iig_ri _____ _ 

l'l.dtl Tented by Structura I Concrete Subd i vision Lab . Teo t ed by __ __..B""'oJ-y4le.._ _________ _ 

s ·'"'I' lo d f r om.__ _ _..Jir.J. a;ubLI.Ou.l.C.i..lla..~ot.\o!o.L.ry1-!.M:!.iiu:x~e;,Lr __ Date Sampled : ___ ~9'-'=-:.&2..,5"'-,.8 ... 5 ____ _ 

t.nc:rtion Used or to be Used. __ -=..;R..::e.:..fe;::;r:...:e:.:.n.:..:c:..:e~...lM;:..i~x~-~B.!!.a~tc~h~#L...!.7 _____________ _ 

E1:amincd for Hod . of Rup t ure. ___________ ·" .c0111pr esai ve Strength~--------
,. 

TEST RESULTS. 

IJnlt l~c.i~h t fresh Concrete 145.85 Ai r : Pressure__L.Q_ Chace _____ Sl ump__2_1/_4_ 

'J ••tal l?ntcr, G:.~l/Cy Used 30 9 w/c Ratio . 422 Temperature, Con~re te'---...JZ'-'2----'Alllbicn t. __ _ 

-- Cyl. 
s J'ICC.lf'IIOn l;r.lt: Date Date De sired 

No. H~;t . Rec ' d Dr-okcn age at: 
!'.C. F. break - r- ] ql) 

10- 3 7 1- 8 2 146 9-25 R-
3 ~:~ 10-9 14 4 9-25 ·- b 147 

, __ _§___ 1llA 9-25 10-23 28 

---

=F -----

p a Finld C:ured 'i:f. • Stnnrl;trd Cured ; 
Types o f nrcaks: 

QEJQ00JB mlm 

Tl\ lll:JII ltev. 
:m 4/81 
7:t fl/tl1 
1M 11/84 

1 2 ) 4 5 6 

Age a t Type* Break 1 Br eak 2 Ave. Break !Y.P_!!_ 
Break S - F P.S. I . P.S.I. P. S. I . 1 2 

8 s 3042 3148 3095 

14 s 3466 3519 3493 

28 s 4137 4 102 4120 

-

Comments : 

Fra~k !:. Aldrich, P.l!., Chid F.nnineer 

By: 

R. F. Nicholson, P.E., Mur~riul~ & Research Engineer 
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l'ro.lcc:c Name STATP. OP VRRHONT 
AGENCY OF TRANSPORTATION 

Work J:Ia .... n.___ ___ ___,.., 
1-r~;c-t-tiluniu•r MATERIALS AND RESEARCH DIVISION 

85-C-22 Hontpelier, Vermont 05602 

Report on Concrete Teat Beam or Cylinders 

Meyer 
CF 
Benda 

Appendix C 

J.:thor:ttory No. C85 1309 (28) Report 0,~ _ _,.2,..8 __ ....;Day Breaks Date typed 10-24-85 

l':ty Item perfonnance in Concrete Type o f Sample~ ___ -.~.EV.I-'dll..lul.uJauto..~.i.l.lo.un _______ _ 

Submit t cd by_--=M...:.:e::..y-=e:.:..r _____ Title PFP Address. _ _ _____________ _ 

Sour ce of Material Mat. & Research Lab 

Coarse flr.r.rcr.atc Nadeau - Johnson 

Quantity Repre aented. __ 1""''-'8"-"C:..:.·~f .... -----

Fine Aggregate~~N~ad:=:e::..:a::.>u,__-_,.J,..oh""n"'s...,o .... n.__ _____ _ 

Ct!sncnt nrnnti __ __,N~o::..:r_,t .... h..,.e""a.:.st"'-________ T. ype~--=1'-'1-----Lbe • ___ 6......._11..__ ___ _ 

Air l:ncrninin& Ad11ixture Oaravair Do1age 4Y2 oz/cy · Admixture WRDA HycolDoeage 3 oz/cwt 

total Aggregate Dry WRt; ____ 3_0_2_1 ____ _ · Jtdmi:xtui'e ____ D~o~s·~agoa,:e,._' ----- -

t' lelJ l'cwtcd by Structural Concrete Subdivision Lab. Teoted by _ __..B"'o~y .... I,.e __________ _ 

S:tmple d from~ _ ___.L,..a,..b.,o .... r_..a_..t .... o'-ry:L--LMJ.Ji~x.:iie"'-r-- Date Sample<t : __ ~9:..;;:-.... 2..,5,;;,l-8..,5..._ ___ _ 

t.ocntion Used or to be Used _ __ ...:R,e"'f_,.e.,_r .... e,_,nc"'e"-'-M._.i..,x~--=B~a~t~c~h'--!.!.#_8:::._ ____________ _ 

Examined for Nod. of Rupture. ___________ ._· '.conpre~eive Strength'----------
,. 

TEST RESULTS. 

llnit lo/c:t~hc Frc!ih Concrete 144.15 Air : Pressure~ · Chace ____ Slump_2_~LL_ 

'htal l!ntcr, C::o.l/Cy Used 31.5 1t/c RAtio . 430 Temperature, Con~rete. _ _.Zwl.___....;AIIIbicnt __ _ 

s pcctmcn 
I Cyl. 
ur.lc Date Date Desired 

No. llr,t. Rec'd Broken age at 
r.c.r. break - r -· 
. ~ :~ 10-3 7 28 2 9-25 R-

3 148 
10-9 4 HZ 9-25 14 

!> 148 
9-25 10-23 28 , _ __l_ 1117 

j;i;- Stnncl.1rd Cured, c F' .. F:lr.ld r.ured 
Types of "raaks: 

mlm 

'1'1\ 1!1311 1\cv. 
1k 4/81 
7jl 8/(1) 

1M 11/84 

~tJQ00JB 
1 2 J 4 5 6 

Age at Type* Break 1 Break 2 Ave. Break~ 
Break S - F P.S. I. P.S.I. P.S.I. 1 2 

8 s 3254 3077 3166 

14 s 3608 3643 3626 

28 s 4314 4270 4292 

-

Comments: 
Frank E. Aldrich, P.E., Chiaf Engineer 

By: -??J.I(L.e~~ar 
R. F. Nicholson, P.E., Materials 8t Research Engineer 
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Appendix D 

AGENCY OF TRANSPORTATION OFFICE MEMORANDUM 

TO : C. C. Benda, P.E., Structural Concrete Engineer 

OAT . · October 8, 1985 

FROM~. F;ank J. Lanza, Chief Geologist 

SUBJE : Petrographic Field and Office Examination of H. A. Manosh , Hyde Park , 
Vermont 3/~" Crushed Gravel for Possible Use in Structural Concrete 

At the r equest of the Structural Concrete Engineer, a petrographic field 
examination of the H. A. Manosh Corporation gravel in Hyde Park, Vermont 
was conducted on September 5, 1985 as a supplement to the evaluation and 
poss i ble acceptance of a new aggregate source for use in structural con
crete. 

Representative samples of washed, crushed 3/4" gravel were taken from a 
stockpile designated by Gary Nolan, Construction Manager of H. A. Manosh 
Corporation, for possible use in structural concrete . 

A petrographic examination of the samples was made in the office in Berlin, 
Vermont, with the ai d of a hand len s. The relat ive abundance of rock types , 
coatings and physical conditions was noted. 

The H. A. Manosh Corporation gravel deposit in the hamlet of Garfield 
(Hyde Park) is mapped by Or . D. P. Stewart as an ice contact.stratified 
feature called a kame terrace. The feature i s a well graded .stratified 
gravel and sand deposit with predominant gravel size (stones) under 4" and 
5" . As is true wfth all glacio-fl uvial deposits, the gravel i s a hetero
genous mixture of various rock types derived from the surrounding country
side bedrock and transported by the glacial melt waters . 

The gravels in the deposit consist of greenstone, amphibolite, quartz
sericite-albite-chlorite schist, quart~ites, gneisses and white to milky 
quartz . The white to mi l ky quartz (Si02) constitutes 18 to 20% of the 
total rock types. 

The particle shape of the uncrushed gravel is round to sub-round , becoming 
angular to sub-angular when crushed. The sub-angular particle shape is due 
to the small size of the gravel prior to crushing. The smooth , water-worn 
texture of the rounded gravel particles has the appearance of being hard. 
The fl atter shaped particles are fresh and not weathered and are free from 
internal fractures. No deleterious particles, clay or organic matter was 
found. 

Chemically, the 9ravel is predominantly si licates (greenstone, amphibolite, 
schist , gneisses ) and silica dioxi des (quartz i tes and quartz). 

A fine silt coating or dusting is present on a smal l percentage of the pro
cessed crushed gravel. No al kali reactive minerals such as chert was ob
served in the gravel. No chemical tests were performed in t he identifica
tion of the rock types and minerals, only those that could be identified 
by macroscopic examination with a hand lens have been noted and discussed. 

FJL:etn 
cc: RFN/Lab File 

TA 296A 20M 11/84 F. Lanza 
R. Fraser 
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TA 565 Rev . 4/79 

STATE OF VER~IONT 

Appendix E 

Prepared By: f!. Holt I)~,J.., 
Date: 09/03/85 II. 'I{ 
Sheet 1 of 1 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTIGATION 

Work Pl an No . 85-C-22 

Subject Evaluation of Coarse Aggregate, H. A. Manosh Corp., 11orr isville, Vermont 

Investigation Requested By __ G_a-'ry~N_o_l _an _ ________ Date Received 08/28/85 

Date Information Requi red. __ A_s _s_o_o_n_a_s.....,!..p_o_ss_i_b_l_e _______ _________ _ 

Purpose of Invest i gat i on. ___ To_e_v_a_l u_a_t_e_ t h_e_ "_c r_u_s_h_ed__,g::_r_a_ve_l_ c_oa_r_s_e_a g""'g.._r_e"'"ga_t_e_"_ fr_o'-m __ 

the H. A. ~lanosh, Corp. Gravel Pit, located in Garfield, Vernont, proposed 

for use as a structural concrete aggregate 

Proposed Tests or Eval uation Procedure--------------------

See Vermont Procedure for Eya)uatino a New Source of Structural Contre t e 

Aggregate. VT A.O.T, - M.R.D, 9-82 

1. Performance- in-concrete tes t s will be performed . usip(l t wo ba tches each of 

Class A and Class B concrete containing the new aggregate . and two ba t ches each 

of Class A and Class B concrete containing a reference aggregate 

2. Prepare specimens from each batch of concr ete to determine r es i stance to 

freezing and thawing. 

~ 
Proposal Di scussed With C. C. Benda Projected ~lanpo~1er Requirements 25 man days 

Investigation To Be Conducted By Structural Concrete Subdivision 

Proposed Starting Date 09/06/85 Estimated Compl etion Date 12/06/85 - i ncluding 
~ . report 

approval by Materials & Research Engineer~ 4~ o;7-o f, f J-

y Materials & Research Engineer __________________ _ 

~~terials & Research Division 
Agency of Transportation 
Date Typed: September 4, 1985 

J4 




