
EVALUATION OF FINE AGGREGATE 
FROM MCBRO, INC. , CALAIS, VERMONT 

FOR USE IN STRUCTURAL CONCRETE 

REPORT 87-4 
JANUARY 1987 

REPORTING ON WORK PLAN 86-C-11 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 

SUSAN C. CRAMPTON , SECRETARY OF TRANSPORTATION 
ARTHUR J. GOSS , P. E., DIRECTOR, 

DEPARTMENT OF PLANNING AND PRECONSTRUCTION 
R. F . NICHOLSON, P . E., MATERIALS & RESEARCH ENGINEER 

C . C. BENDA, P . E., STRUCTURAL CONCRETE ENGINEER 

Prepared By : 

W. L. Meyer, Te chnician C 
Structur al Concre te Subdivision 

Reviewe d By: 

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

Date : ~<:4 V\, e 
2.~)/9J7 

7 I 



"The information contained in this report t-~as 

compiled for the use of the Vermont Agency of 

Transportation. Conclusions and recommendations 

contained herein are based upon the research data 

obtained and the expertise of the researchers, and 

are not necessarily to be construed as Agency 

policy. 

standard, 

Vermont 

This report does not constitute 

specification, or regulation . 

Agency of Transportation assumes 

liability for its contents or the use thereof." 

ii 

a 

The 

no 



TABLE OF CONTENTS 

Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

Introduction 2 

Procedures 
Phase I -Section 704.01 and Section 704 . 02 Tests .. .. 3 
Phase II- Performance- In-Concrete Tests . .. .. ........ . 7 

Results f f f t t t t t f t I t t t t f I t f f f f f f f f f I f f f f I f t t I I f t f f t t t f f t I I t t 10 

Summary a nd Concl\Jsions ... ......... .. .. ............ .. .. ... . 17 

Recommendations ...... . ....... .. .... .. . .... .............. ... 19 

Appendix A 
Vermont Procedure For Evaluating A New Source Of 
Structural Concrete Aggregate VT-AOT-MRD- 9-82 . . . . . .. 20 

Appendix B (Five Reports) 
Section 704 . 0 1 & Sect i on 704 . 02 Test Results , Lab . 
Report Nos . 086 0463, 086 0464, A86 0956 , A86 1041, 
A86 1146, 086 1051 , G86 1052, G86 1187 ......... ,,, . . . . 22 

Appendix C 
Geologist Report on the McBro , Inc ., Fine Aggregate, 
Calais , Vermont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 

Appendix D (Eight Reports) 
Compressive Strength Test Results , Lab . Report Nos . 
C86 1486 , C86 1487, C86 1488 , C86 1489, C86 1490, 
C86 1491 , C86 1492, C86 1493 . .................... ..... 32 

Appendix E 
Worl\ Plan No . 86-C-1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

iii 



ABSTRACT 

To produce the optimum structural concrete , aggregates must be tested 

and evaluated to assure conformance to required specifications. 

This report documents results of tests performed on a proposed new 

source of fine aggregate for structural concrete . The material tested 

was a fine aggregate produced at the McBro , Inc. faci l ities in Calais, 

Vermont. 

Test results and evaluation confirm this material meets the required 

specifications as a fine aggregate source for structural concrete. 
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INTRODUCTION 

To provide an accu rate eval uation of an aggregate for use in 

structural concrete , not only should tests be initiated to assure 

compli a nce with required specifications, but a coll ation of the new 

aggregate wi t h a previously evaluated reference aggregate should be 

performed . This procedure compares both aggregates by preparing and 

testing concrete mixtures under t he same conditions. 

A request was received from Dwight McCullough, Secretary- Treasurer of 

McBro, I nc orporated to evauate fi ne aggregate, being produced at his 

c ompany's facility in Calais, Vermont, for use in structural concrete. 

Samples of the fi ne aggregate were obtained by Materials and Research 

Division representatives and evaluated for compliance with the 

requirements of Section 704 . 01 of the Standard Specifications for 

Construc tion . Materials were obtained and the performance - in- concrete 

phase of the evaluation was conducted in the Central Laboratory of the 

Materials and Research Division. 
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PROCEDURES 

PHASE l- SECTION 704 . 01 AND SECTION 704 . 02 TESTS 

The proposed new fine aggregate was sampled , by representatives of the 

Materials and Research Division, from a stockpile at the McBro, 

Incorporated facility in Calai s , 

for Gradation (AASHTO T 27-84), 

Vermont . The material was examined 

Organic Impurities (AASHTO T 21 - 81), 

Sodium Sulfate Soundness (AASHTO T 104- 86) and Compressive Strength of 

Mortar (Section 704 . 01, (c) of the Standard Specifications for 

Construction). 

An initial sample, obtained on June 20, 1986 , failed to comply with 

soundness requirements. A second sample, also obtained on June 20 , 

1986, was t hen submitted for testing a nd was found to be in compliance 

with requirements. A follow up sample taken on Au gust 5, 

complied with t he soundness requirements . 

1986 also 

The reference fine aggregate and the coarse aggregate were sampl ed 

from stoc kpiles at the A. G. Anderson Ready Mixed Concrete Plant in 

Berlin , Vermont. The reference fine aggregate was examined for 

gradation and organic i mpurities. The coarse aggregate was examined 

for Gradation (AASHTO T 27-84), Percent of Wear (AASHTO T 96 - 83), Thin 

and Elongated Pieces (VT AOT-MD 22) and Fractured Faces (VT AOT-MD 

23). The reference fine aggregate and coarse aggregate were found to 

comply respectively with Sec tion 704 . 01 and Section 704 .0 2 

requirements . 

Fine aggregate test results are shown i n Table 1 . Coarse aggregate 
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test results are s hown in Tabl e 2. Aggregate test r esu lts are also 

s hown on Laboratory Report Nos . G86 0 463 , G86 0464, A86 09 56 , A86 1041 

A86 1146 , G86 1051 , G86 1052 a nd G86 11 87 in Appendix B. 

The Vermont Agency of Transportat ion , Chief Geologist traveled to the 

facility in Cal ais , Vermont to make an on-site i nvestigation of the 

raw material pit and to obtain samples for analysis. A copy of the 

Ch ief Geologist ' s petrographic a nalysis is shown in Appendix C. 
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TABLE 1 
FINE AGGREGATE TEST DATA 

Proposed New Aggregate Reference Aggregate 
McBro, Inc. Calais, VT Anderson Highgate, VT 

V. A. O. T . 
Dates Sampled Date Sampled Specification 

6-20-86 6 - 20-86 8- 5- 86 9-16 - 86 9-12-86 Requirements 

Sieve Size %Passing %Passing %Passing %Passing %Passing %Passing 
3/8" 100 100 - 100 100 100 

-#4 95 96 - 96 99 95 - 100 

U'l 
#8 81 84 - 86 82 -

#16 64 69 - 72 62 50-80 
#30 39 43 - 45 41 25-6 0 
#50 17 18 - 20 23 10- 30 

#100 6 6 - 8 8 2- 10 
#200 - - - 2.8 - -

Fineness i"lodulus 2.98 2.84 - 2.73 2 .85 2.60-3.10 

Organic Impurities, 
color <1 < 1 - <1 1 2 maximum 

Soundness, percent 
loss 10 . 89 6.63 6 . 35 - - 8 maximum 

Compressive Strength 
of Mortar, percent I 

of Ottawa Sand 
3 days 138 - - - - 100 minimum ! 

7 days 149 - - - - 100 minimum 



TABLE 2 

COARSE AGGREGATE TES'l' DATA 

3/4" Crushed I gneou s Stone 
Cooley, Webstervi l le, VT 

Date Sampled 
9/ 12/86 

V.A . O. T. 
Specification 
Requireme n ts 

..-------------- -------+-----------------1------------i 
Sieve S i ze 

1 " 

3/4" 

3/8" 

#4 

#8 

L . A. Abrasion, %loss 

Thin and Elongated 
Pieces , % 

Fractured Faces, % 

%Passing 

100 

98 

20 

3 

2 

32.2 

1.6 

100 

%Passing 

100 

90- 100 

20- 55 

0- 10 

0 - 5 

50 maximum 

10 maximum 

~----------------------L----------- -----------•----------~ 
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PHASE ll - PERFORMANCE-IN-CONCRETE TESTS 

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

in the Central Laboratory. Mixtures were designed by Structural 

Concrete Subdivision personnel for Class A and Class B concrete, using 

the following mate rials: 

Coarse Aggregate 

3/4 inch Crushed Igneous Stone 
Cooley , Websterville, Vermont 

Fine Aggregate 

A. Proposed New Aggregate 
McBro , Inc . , Calais, Vermont 

B. Reference Aggregate 
A. G. Anderson, Highgate, Vermont 

Cement 

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

Air Entraining Admixture 

Daravair 
w. R. Grace & Co., Cambridge, Massachusetts 

Water Reducing Admixture 

WRDA with Hycol 
W. R. Grace & Co . , Cambridge, Massachusetts 

Aggregate properties used for preparing mix designs are shown in Table 

3 and Table 4 . 

TABLE 3 

COARSE AGGREGATE PROPERTIES 

- ~- - -~ -- -~ -~ 

Bulk Dry Rodded 
Specific Absorp., Unit Weight, 
Gravity percent lbs/cu . ft. 

Reference Aggregate 
Coo ley, Websterville, Vermont 2.62 0 . 6 95.71 
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TABLE 4 

FINE AGGREGATE PROPERTIES 

Bulk 
Specific Absorp., Fineness 
Gravity Percent Modulus 

New Aggregate 
McBro Inc ., Calais , Vermont 2 . 66 0.6 2.90 

Reference Aggregate 
A. G. Anderson, Highgate, Vermont 2.60 1.1 2.80 

-

The concrete used in this evaluation was mixed in a Sears rotary drum 

mixer with batc h size being 1.8 cubic feet. Aggregates were d r ied 

prior to the start of mixing ope rations. 

Two batches each of t h e Class A and Class B concrete containing the 

new fine aggregate were prepared as wel l as two batches each of the 

Class A and Class B c oncrete contai ning the referenc e fine aggregate . 

The mix proportions used are shown in Table 5 and Table 6. 

TABLE 5 

NEW AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C . Y. 

Class A 

Batch 1 Batch 2 

*Coarse Aggregate, lbs. 1597 1597 
*McBro, Fine Aggregate, lbs . 1262 1262 

Cement , lbs. 660 660 
Air Entraining Admixture, oz . 5 5 
Wate r Reducing Admixture , oz. 19 . 8 19.8 
Ne t Water, gal. 35 . 0 34 . 6 

Class 

Batch 3 

1597 
1406 

611 
4 

18 . 3 
35 . 2 

*Weights converted to saturated surface-dry condition 

8 

B 

Batch 4 

1597 
1406 

611 
4 

18.3 
35 . 2 



*Coarse Aggregate 
*Anderson , Fine A 

Cement, lbs. 
Air Entraining A 
Water Reducing A 
Net Water, gal. 

TABLE 6 

REFERENCE AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C . Y. 

Class A 

Batch 5 Batch 6 

I lbs. 1623 1623 
ggregate , lbs . 1207 1207 

660 660 
drnixture , oz . 5 5 
dmixture, oz . 19. 8 19 . 8 

31.5 31.9 . 

Class 

Batch 7 
-

1623 
1348 

6 11 
4 

18 . 3 
31. 5 

*Weights converted to saturated surface- dry condi tion 

B 

Batch 8 
- --

1623 
1 348 

61 1 
4 

18 . 3 
31.5 

Tests were performed o n the fres h concrete to determine Slump (AASHTO 

T 119-86) , Air Conten t (AASHTO T 152-86) and Unit Weight (AASHTO T 

12 1-86) . Six test cyl inders (6" x 12") a nd one 3" w x 3" d x 16" 1 

freeze - t h aw specimen were cast from each batc h. The cyl inders were 

tested for compressive strength (AASHTO T 22-86 ), tHo each at ages 7, 

1 4 and 27 days. The freeze-thaw specimens were moist c ured for 14 

days , after which t h ey were subjected to freezi n g and thawing (AASHTO 

T 161-86) in a 3% NaCl solution. 
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RESULTS 

Results of tests on the fresh concrete and compressive strength test 

results are shown in Table 7 and Table 8. 

Slump, inches 
Air Content , percent 
Unit Weight, lbs/cu.ft. 

TABLE 7 

PERFORMANCE TEST RESULTS 
NEW AGGREGATE 

Class A 

Batch 1 Batch 

2 1/ 2 2 3/4 
6 . 1 6 . 6 

142.01 141.41 
Compressive Strength, psi 

7 days 4076 4050 
14 days 4594 4492 
27 days 4881 4899 

(Design Compressive Stre ngth, psi) (4000) 

TABLE 8 

PERFORMANCE TEST RESULTS 
REFERENCE CONCRETE 

Class A 

Batch 5 Batch 

Slump , inches 2 1/4 2 3/4 
Air Content , percent 5 . 7 5.9 
Unit Weight, lbs/cu.ft . 143.62 143.22 
Compressive Strength, psi 

7 day s 4315 4448 
14 days 4797 4987 
27 days 5279 5473 

(Design Compressive Strength, psi) (40 00) 

10 

Class B 

2 Batch 3 Batch 4 

2 3/4 2 3/4 
5 . 5 5.8 

143.26 142.41 

3886 3815 
4377 4253 
4607 4571 

(3500) 

Class B 

6 Batc h 7 Batch 8 

2 1/2 2 1/2 
5.3 5 . 9 

143 . 66 143.01 

4474 4302 
4877 4722 
5067 4978 

(3500) 



The results of compressive strength tests are also s hown of Laboratory 

Report Nos . C86 1486 t hrough C86 149 3 in Appendix D. Streng t h age 

plots i llustra ting average compressive strength s are shown in Figure I 

and Figure II. 

The results of dynamic t esting of freeze-thatv spec ime ns are shown in 

Table 9 . The percen t weigh t loss resulting from freezing and thawi ng 

of specimens is s hown in Table 10. Freeze-tha w test resu lts a r e also 

s ummar ized i n Figure III a nd Figure I V. These figures show a 

compar i son of results obtained with t he refer ence aggregate and the 

n ew aggregate after 300 cycles of freezing a nd t hawing . 
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TABLE 9 

FREEZE-THAW TEST RESULTS - DURABILITY FACTOR 

New Aggregate Reference Aggregate 
-...--------

Class A Class B Class A Class B 

No . Batch 1 Batch 2 Batc h 3 Batch 4 Batch 5 ~ ~atch 6 Batch 7 Batch 8 
of --

Cycl es Durability Factor 

50 100 . 0 93.6 92.3 91.4 92 . 3 92 . 0 89 . 2 9 1. 5 
100 102 . 9 94 . 9 89 . 5 90 . 5 92.2 92 . 6 86.8 91 . 2 
150 10 1 .3 92 . 3 88.0 88.8 91.0 91.0 85 . 3 89 . 3 
200 103 . 1 92 . 3 85 . 0 87 . 1 90.2 90 . 2 84.2 88.7 
250 103 . 5 92 . 9 83 . 0 85.4 90.0 89.0 81.9 87 . 8 
300 103.4 90.7 79 . 7 83 . 7 87.8 87 . 5 79.5 85.0 

·----

TABLE 10 

FREEZE-THAW TEST RESULTS - PERCENT WEIGHT LOSS 
-

New Agg r egate Reference Aggregate 
1-- - --

Class A Class B Class A Class B 

No. Batch 1 Batch 2 Batch 3 Batch 4 Batch 5 Batch 6 Batch 7 Batch 8 
of 

Cycles Percent Weight Loss 
t 

50 0 . 8 1.0 2 . 9 2.4 1. 3 1.2 3 . 0 1.8 
1 00 1.2 1.6 4 . 8 4 . 0 1.3 1. 8 4 . 8 3 . 0 
150 1.9 2 . 2 6 . 6 5 . 0 2 . 4 2 . 2 6. 1 3.1 
200 1. 4 3 . 0 7 . 3 5.7 2 . 9 2 . 9 7.4 4 . 3 
250 2 . 2 3 . 9 8 . 9 7 . 3 3 . 6 3 . 8 9 . 2 5.7 
300 3 . 2 4.0 10 . 3 8 . 3 4 . 9 4.7 10 . 8 7 . 0 
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Fundamental Individual Rel ative 
Percent Transverse Durability Durability 

Batch No . Weight Weight Frequency Factor Average Factor 
Number Cycles Lbs . Loss "N" " N"2 DF DF RDF 

Reference Aggregate 
5 0 12 . 27 1604 2572816 

4 . 9 87 . 8 
5 300 11.67 1503 2259009 

8 7 .7 
6 0 12.22 1591 2531281 

...... 4 . 7 87 . 5 
U1 6 300 11.65 1488 2214144 

110 . 7 
New Aggregate 

1 0 12.05 1504 23 71600 
3 . 2 103.4 

1 300 11.67 1566 2452356 
97.1 

2 0 12.14 1573 2474329 
4.0 90.7 

2 300 11 . 65 1498 2244004 

SUMMARY OF FREEZE-THAW TEST RESULTS 

CLASS A 

FIGURE I II 



Fundamental Individual Relative 
Percent Transverse Durability Durability 

Batch No. Weight Weight Frequency Factor Average Factor 
Number Cycles Lbs. Loss "N " "N"2 DF DF RDF 

Reference Aggregate 
7 0 12.19 1599 2556801 

10 . 8 79 . 5 
7 300 10 . 87 1426 2033476 

82 . 3 
8 0 12 .08 1584 2509056 

7.0 85 . 0 
~ 

8 300 11.24 1460 2121600 0\ 

99.3 
New Aggregate 

3 0 12.26 1554 2414916 
10 . 3 79 . 7 

3 300 11.00 1387 1923769 
81.7 

4 0 12 . 13 1583 2505889 
8.3 83.7 

4 300 11 . 12 1448 2096704 

SUMMARY OF FREEZE- THAW TEST RESULTS 

CLASS B 

FIGURE IV 



SUMMARY AND CONCLUSIONS 

1 . The initial sample of fine aggregate from the McBro, Incorporated 

facility in Calais, Vermont failed to comply with soundness 

requireme nts . Two subsequent samples obtained from the same 

facility were found to be in compliance with soundness 

requirements. The fine aggregate complied with all remaining 

requirements o f Section 704.01 when tested in conjunction with 

this evaluation. 

2. The compressive strengths of concrete containing the Calais fine 

aggregate were approximately nine percent lower than the 

strengths of concrete containing the reference aggregate . The 

Class A concrete containing the reference aggregate had a n 

average compressive strength at 27 days t~hich was 486 psi higher 

t han the Class A concrete containing the Calais aggregate. The 

Class B concrete containing the reference aggregate had an 

average compressive strength at 27 days which was 434 psi higher 

than the Class B concret e containing the Calais aggregate . 

Although the concrete contai n i ng the new aggregate did not yield 

compressive strengths equal to the strengths of the concrete 

containing the reference aggregate, the strengths obtained are 

considered acceptable . 

3. Res ults of freezing and thawing tests showed the Class A concrete 

contain ing the new aggregate performed better in sonic testing 

than the Class A concrete containing the reference aggregate. 

The average durability factor for the Class A concrete with the 

new aggregate was 97.1 while the Class A concrete with the 

reference aggregate had an average durability factor of 87.7 . 
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The Class A concrete containing the new aggregate also showed 

less weight loss (3 . 6%) than the Class A concrete contai ning the 

reference aggregate(4 . 8%) . However, the Class B concrete showed 

slightly reduced performance for both soni c testing and percent 

of weight loss when compared to the Class B concrete con tain ing 

the reference aggregate. The average durability factor was 82.7 

for the Class B concrete with the reference aggregate and 8 1 . 7 

for the Class B concrete with the new aggregate . The percent 

weight loss averaged 8 . 9% for t h e Class B concrete with the 

reference aggregate and 9 . 3% for t he Class B concrete containing 

the new aggregate . 
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1. 

RECOMMENDATIONS 

It is recommended that the present McBro , Incorporat ed facility 

in Calais, Vermont, be approved as a source of fine aggregate for 

use in structural concrete . 

2 . During the initial uses of concrete con t aining this aggregate on 

3 . 

Agency projects, Materials and Research Division representatives 

shall conduct tests n ecessary to determine the performance of 

this aggregate in concrete under field conditions. 

Also during the initial uses of concrete contain i ng t his 

aggregate on Agency projects , the Structural Concrete Engineer 

shall establish a sch edule for performing soundness testing of 

the aggregate to insure continue d compliance of the material with 

applicable specification requirements . 
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1. SCOPE 

STATE OF VERt'llNT 
AGENCY OF TRANSPORTATION 

I<IATERIALS & RESEARCH DIVISION 

Appendix A 

Prepared By: H. 1·1eyer<?Uif('m 
na t e : ~larch 26 , 1982 
Page: 1 of 2 

VERHOtiT PROCEDURE FOR EVALUATING A NEH 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-MRD 9-82 

A procedure for evaluating new structural concrete aggregate so urces 
by t es ting proposed ne~1 aggregates fol' compliance 1~ith Section 700 · 
requirements and by comparing results of tests performed on concrete 
us i ng the ne~1 aggregate with results obtained f rom concrete conta i ni ng 
a reference aggregate. 

2. PROCEDURE 

Genera 1 

The evaluation of a new structural concrete aggregate so urce ( i.e., 
one on whi ch the Materials and Research Division ha s no service-in­
concrete data) shal l be divided into two sections ca ll ed : 

Phase I Section 700 and rel at ed tests , and Phase I I Per­
formance - in-Concrete tests. 

All requests fo r evaluation of ne1>1 structural concrete aggregate 
sources shall be made , in ~1riting , t o the l~aterials and Research 
Engineer. Requests shal l describe t he type of material proposed for 
use as ~/ell as the location and quantity of ava ila ble stockpil es. 

Material s and Research Division per sonnel shall per form all v1ork 
necessary for both the Phase I and Phase I I sections of this eval ­
ua tion process. The ~1ork ~Jil l be perfor med in an expeditious manner 
consistent with availability of manpower. Evaluations may require 60 
calendar days or more from the date the aggregate is ava il abl e for 
test ing (controlled by the avai l abi lity of personnel to perform 
test ing ) . Oelays beyond the control of the Haterial s and Research 
Divi sion shall be documented and notifi cation given of the consequent 
extension of time required to compl ete the evaluation . 

Test results sha ll be t he basi s for determining acceptance , further 
t esting, or rejection of t he proposed ne1·1 material. Failure of the 
material to comply with all appl icable requirements , du r ing any pha se 
of testing , may necess itate rescheduling or termination of the eval uat ion. 

The cost of materials necessary to complete the evaluation will be 
borne by the requesting party . 
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Appendix A 

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

Harch 26, 1982 
Page 2 of 2 

A report shall be prepared documenting the ~aterials and Research 
Division's involvement in the evaluation . A copy of the report shall 
be forwarded ~11th a cover letter, informing the requesting party of the 
acceptability or nonacceptability of the aggregate. 

Phase I 

1. Following receipt of the ~1ritten request , the Structural Concrete 
Engineer will schedule a field petrographic examination of the 
proposed ne~1 aggregate source by the Vermont A.O.T. Chief Geologist. 

2. The Structural Concrete Engineer or his representative will visit 
t he s i te and determine: 

(a) Does a stockpile of at least 50 cubic yards of processed 
material exist? 

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

3. I f 2(a) and 2(b) are yes , t he Structural Concrete Engineer shall 
make necessary arrangements for obtaining samples from the desig­
nated stockpi le. 

4. The material sha l l be tested at the Central Laboratory using the 
Structural Concrete Subdivision Annual Aggregate Testing Program 
procedure. 

5. Report the results (as an Evaluation Sample) on the Standard 
~1aterials and Research Division forms . 

Phase I I 

1. 

2. 

3. 

4. 

The performance-in-con~rete tests shal l be performed on concrete 
prepared at t he Central La bora t ory. The proposed ne1~ aggregate 
~1ill be evaluated by comparing results of tests performed on concrete 
using the new aggregate with resul ts obtained from concrete containing 
a reference aggregate. Cement, admixtures , and aggregates , other 
than the proposed ne1·1 aggregate, will be selected by the Structural 
Concrete Engineer . Normally, these materials vlill be the same as the 
mater ials currently in use at the Ready-mix plant where the proposed 
nc1·1 aggregate ~Ji 11 be used . 

Mix proportions for each class of concrete required shall be des igned 
or approved by t he ~~terials and Research Division and shal l conform 
to Table 501.03A of the Vermont Standard Specifications for High~1ay 
and Bri dge Constructi on , current edition . 

Test cylinders shall be fabricated and cured in accordance v1ith AASHTO 
T23. They shall be tested for compressive st1·ength at ages 7, 14, and 
28 days in accordance 1·1ith MSHTO T22. 

Tests of Slump , Air Content, and Unit Height shal l be in accordance 
l·lith AASHTO Tll9, MSHTO T152, and MSHTO T121, respectively. 
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ProJec~ Non1~ & th::nber POSSIBLE FUTURE USE --------- ----- - ------

~ic:a l SHmiJL:! 
Sieve s:: !f: l P:, fo' s ~ llF·. 
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_ ...... -~ 
·- ··- -· ... 4.3 
- ··---· ..18 
·-··---- ...0 

704.01 

s.,nd 

TEST RESULTS 

r'l nene&!l Modulu:~ 
% Coarser Tltnn 

So . l OG 
Na. so 
1\o . JO 
No. 16 
No , 8 
No . G 

Fi neness Hociulus 

Color = <. 1 

94 
- gr-
-: __ sL 
_ _ll_ 
__ lL . 
___ ....JI_ 

0 _.z_._~ 

P.arc.cnc of Wcnr 

AASli f O TJ 
AAS!ITO T4 ·---AASHTO T96 __ _ 

Grading 
Fr.i~tut·ed F<tc~s. -: 

1'hin E. Elongated 
Pieces , : 

SoundnesM, 4 Loss 

TEST #2: THI S MATERI AL WAS EXAmNED FOR COLOR AND 
GRADATION. THE RES ULTS ARE AS INDI CATED 

Port ion 

~~Y~. -- .. ·~:~ .· ·:~- . _ . ~ __ . ___ -.-:.5~~~ r 
R. f. ll!chnl~·:.:J, f .l., t.U<:rU, [~ t!o!~urcl: (ngmeer 
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S'rA'l'P. OF VERMONT 
AC&liCY OP TRANS!'OllTATION 

~IATSRlALS & RESEARCH DIVIS ION 

Ho nt rcllcr, \'ccrnonr 0560~ 

REI'OkT O:; SMfl'LE OF A(;(,fO:.GAH 

Appendix B 

CF 
BENDA 
t~CB EAN 

lleport ____ J~U'-N'-"E_2_7 _, 19 86 

T•!Sted By __ ___.:H_,_,QL T 

!<leotlf:c;ollon ~nrk•1 ___ . ...f.V.8.1 .. \.!AI1.Q!! SAM,_P.=.L.::..E __ _ 

S•al:-GJittE:<l by ---·--·---...<;BuoEtill[l Title --"'-S,.,C~-·--- Address ------

'l'<:at.1ng Couroleted __ 6_:./_2_3 • 19 86 

:;"roplc { nm -··-- ----·---=-ST.wO...,C._~K:.:.P~I.:;LE=-.!.A!..!T-.!.!t-!~CB::..:Il.!!:O:......!.l!.!.NC:::..·:...;•L..--~EJ...:.:S:..;T'--"C'-'AL=-:A..:.;;I;...;:S'--------

..;>uo.nti>.y Rcpre:;en~ed ___ ...,.5-><o_ c.._y..._ ____ _ 

Sourc e o f Ha~ e rial _ _ __l:iCUlill.JllC...... _ __EAS_L_CA_LA.l.S_ 

~ .. ~ta l Svm~l n 
Si~ve S 1 ~e ~ PAFs ~ ng 

.. l,. ~ • 

1
~ .. 

: l ~ 
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I . '.2' 
t . . •. ., . 
:. i :t'' 
i._ i ,., 
1 /3 '' 

,''o . 
;.'(1 . 

:,.., 
; ... 
:1.>. 
Y:; . 
S,,, 

'l 

HI 
';, 
)il 

' .. .. · 
tr.) 
~co 

·-··-J.O.CL 
··-.9.5... 
·-··__Bl.· 

........ - 64 .. 
--·- -· 39-
-----·1-7-
- ------6-

POSSIBLE FUTURE USE 

704.01 

TEST RESULTS 

Fln~ne~s Modulus 
% Coarser ThGn 

:Ia . 100 
N.>. 50 
No . JO 
No. 16 
No. 8 
No. 4 

94 _ru __ 
___ Jil._ 
__ ...3..6._ 

_ .J._g___ 
-----S-

Finenusa Hori11lu!~ ~ .2._2_8_ 
Colo:· = L 1 

Con:n1cnc :1: 

P~rc:~nt oi '.lear 

AAS!riO T) 
AASHTO T4 
AASHTO T96 Grad1ng ___ _ 

Fr.~~tu1·ed F.1ccs , "' 

1'hin & Elong3 t ed 
Pieces, :: 

Soundnes~ . Z Loss 

TEST #1: THIS fo\ATERIAL HAS EXMHNED FOR COLOR AND 

S:;n<l 
Portion 

GRADATI ON. THE RESULTS ARE AS I NDICATED 

Franlc E. 1\!.!: id;, r•.l:., thid Engineer 
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TA lS?.F Rev. 2M :}' !:2 
Rev. 2H 4/flJ 

2M 6/84 

2N 2/86 

S'rA'r E OF VERMONT 
AGEIICY OF TRANS!'UR'l'ATION 

HATERlAL.S 6 R~Sl!:ARCH DlVlSlON 
Hont;>elicr, Vc.rrr.ont 05602 

REI'OR1' 0!'1 Slll·fPLE OF AGGREGATE 

Apoendi x B 

CF 
BF.NDA 

Report _____ JU_ L_Y 23 , t9~ 

l..l l)t) r .Hnry Nto. ____________ A~§.92~.§ __ l'o:occcl lly ___ ____ht\VlN __ . 

lcleot:f: c~tl an ~~rk ~ INALUATTON SAMPLE -----

';;unpled -~{) 1 9~~ Received ___§j_JJ)_, 19 M__ 'l'esting Co1onleted __ _,7 /'-1'-6 . 19 86 

S.1mplc ( ror, ------ SI'OCJ(PII.F. 

~llt H.y Reprc:;en~ed 

Source of ~la~cri'-11 MCBROPIT ~ 

ProJ ect Nwu;: &: lh~ber ____ POSSIBLE FUTURE USE 

."'c ~a l .;~, mJ-lj.:! 

Sieve S ~ :E ! P~Ps~ng 

l . ' . 
r• 1 • • 

-./1• '" 
" t'J 'I 

I • 
\. 
' .. 

I ' 

J i:s" 
i ; L ·• 
1 I -'l ' 
.. , .. 
~·, .. 0 

~·'r:• . 
: .... 
t'h :. 

:lv . 
:-'.:, . , . 
• • .;;J. 

~ 

HI 

' ,) 
J;• 
:>) 

tf'.) 
~00 

704 .01 

TEST RESULTS 

Fineness Modulu~ 
% Coars er Than 

~Jo. 100 
l'a . 50 
No . JO 
No . 16 
No. 8 
No . 4 

Fineness Hodnlus o 

Col or = 
Cou:otcnc:): 

Percen t of •..rear 

AAS!ITO T3 
AASH'l'O T4 
AASHTO T96 Grading __ _ 

rr;~tUl'ed !'.lC~ S , ---

Thin & Elon~atcd 
Pieces , :: 

Sound ness , Z Loss 10. S~. 

CC\\IPRESSIVE STRENG'HI : J 38% OF REFERENCE IN 3 DAYS 
149% OF REFERENCE IN 7 DAYS 

TIHS ~'IA'fERIAL TEST'S 2 . 89% 1-JIGII ON SOUNDNESS FOR 704 . 01 

S:~nd 

P<•rcion 
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Frank E. Ald;k h, P.E., Chief Engineer 

-e d. ~'1 L--::.~/£?/11 
By: --'-----:--::--:-·PI VI 
R. F. Hitholson, P.E., Molarittls & Research Engineer 
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2N 2/86 

S'rATE OF VERMONT 
AGENCY OP TRANSPORTATION 

~!ATERI.ALS & JU:SEARCll DIVISlON 

Montpelie r , Ve rmon t 05602 

REPORT 0~ SM!l'LE OF ACCRE.GI\ TE 

Appendix B 

CF 
BENDA 

Report _ __:_A~U~G:::.;US::..:T:__:4. • 19~ 

I..tbor .1Cnr· y :lrt . A86:.1041 . ·-·--· .. ··- -- T.::Hccl By ___ J,AVJ_N ________ _ 

!c!t"ntif!catt.>n :-'ar k·• __ _!VALUATIQ_~ SAMPLE 

Tltle ----------Add ress ------

$;i1nplcd _§Lf.Q_. 19..a§ .. ~cccivcd _illl_, 198.§__ 'l'esting Ccmnleted _ 7LJ/...l3ll.O _ , ..!2.a6_ 

Sil/Dplc f r m.t ________ $'-'T-"'O""C"'KPo..;.I =.LE:::_ _____ __ ·-----------------

Source of Ha~en::.l _ _11.Cf!RQ._~IT __ ..._E_,CALAIS 

Pr oJect l'fl.llll~ & l'lumbel' ____ ~l..E... FUTURE USE 

f.x<tll'tneJ f~r ____ .~Zu0-=4 ..... ...,0u.l, ______ _ _ _ _ _ _ ___ _ 

,. t l ," ' 

i./ 7. " 

} )JI} II 

' . .' !'' 
1 . .. •, ., . 
:, i ,, 1 

i : 'i' ' 
l/.! . 
:J ~ 
.•· ... 

ii::ST RESULTS 

FinencsD Hodulu~ 
% Coarser T!tnn 

::o. 100 
No . SO 
No, )0 
No . 16 
No . 8 
No . 4 

Fincncs5 Modulus • 

Col or = 
Corr.1nent!J : 

AASlrro TJ 
MSliTO T4 ----AASHTI) T96 _ _ _ 

Grading 
t'ra~ cm·ed Faces, " 

Thin & Elong.1tco 
Pi ece:. , :; 

Sounc.incs :'! , Z Loss 6.63 

~.\.,. 

..... , 
;,,, 

\(1 

I , 
10 

S:~nd 

?<ore i on 
THIS MATERIAL WAS EXAJ.IINED FOR SOUNOI'IESS. THE 
RESULTS ARE AS INDICATED 

Nv . j-J 

':--':;. 11'.) 
:-;0 , ~00 
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CF 
BENDA 

TA 187. F Rev. 2~1 1' C2 

em 

Rev. 2M 4/83 
2~1 6/81\ 
21·1 6/11!> 
2M 2/86 

STATE OF VERMONT 
AGEliCY OY '!RANSPORTA"fiON 

HATERIALS 6 RESU.RCll DIVISION 
Honr.pc \ lcr, Vermont o:,oQ:! 

REPORT O"S SAHPLE OF AGC,RLCATE 

Repor t SEPTI'J.1BER 3 _, 19 ....§.fL 

l.1bor.1cory ~'"· _______ AS~ 1146_ ·r.::uced By __ LAVIN ----

!<it>ntif!.c;'lt i on :-'ad·o; _______ I;\{_Jll,!JAIJO!'l S~l.JL _____________ _ 

s .. r. •• lctr:J bv ______ ____!!)£_ __ Title __ PIP _____ Atld~t::JS 

S:unp lcd __ 8/5, 1 9.J!..~. Rccdvcd ~/L. 1986 _ 'l'esting CcmnJeted 8/21 • 19 86 

Sample fran---· STOCKPILE AT MCBRO INC. E CALAIS 
~~~~---=~~~-----------

Sourc:l! of ~L'l~c ri;.l MCBRO Il'\~ __ E CALAIS 

ProJP.~:t Nwuc & NUJ:ber .. ____ _,_P-"'OS=S.JBLE FUTURE USE 

Exa.1ut1.::l f t'r ____________ 7~Q4. 01 

• 'r,l ~ '' : • ' ' " ll ! I ~ • 

Si ,.,.,, S • . ,, :.. f' o~ :':; i u,·, 

•· i I:! ' 

"" ]. L/ ';_" ' 
:1" 
1 : r!'' . , .. . 
.1 ; / .'· ·' 
: : t!'' 
l • 
.. /· . 

J·,;ll 
1 : 2' ' 
1 nJ . 
:.:, .. 
\' 
• '-' 0 

,. 
~:l .. . ~ 0 

~:" . 1.-. ... 1 : • , .. 
n,J, )~J 

~ " 
L(\) 

~~" . ~00 

Tr:ST RESULTS 

Fith"UC~;~I ~1n,1u ltw 
Z Coarse~ Tl·nn 

~-0 . 100 
No. so 
1-'o . JO 
No. 16 
No • 8 
1'/o . 4 

Fineness Ho~iulus .o 

Color = 
CootDtl!I\L:J: 

AASlrro -r3 
MS!ITO T4 
AASHTO T96 

Grading __ __ 

fraC tu1·ed Faces, 

Thin & f.lo ngated 
Pieces , : 

Soundneti~ , % Loss ~-

1HTS t-fATERIAL WAS TESTED FOR SOUNDNESS, THE RESULTS ARE 
AS INOJr.ATED. 

S:;nrl 
?l'rt ion 
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Franl< E. Aldrich, P.E., Chief Engineer 

By: -;?d. f/ ~/J(i( 1-
'R,·~~lsoo, H, Molcriols & Research £ngineer 



TA 182F Rev. 2N 

Rev. 2M 
2t·1 
2M 
211 
2M 

:}' C2 

4/83 
6/04 
6/85 
2/86 
9/86 

ST.\TE OF VER::ONT 
AC~lCY 0:? T1.\lJSPO:lT.\TIO:I 

HATERIALS & RESE..\.~Cll DlVI Siml 
Honr.pe l icr, Vc rrr.ont 05602 

REPORT 0:1 SAl{('LE or· ACCR<.CATE 

Appendi x B 

C Benda 
CF 

R.eport _____ 09_/_2_9_, 19~~ 

labor 01 tory No. _..,:6~8'-'6'-"0:..!1.:::.0.!'.5~1 ___ __ _ Tcot:!d Dy ___ _..:.R:....;,;Hc.:;.o..;,.l..:.t ___ _ 

E j ne Aggrega tLf.o':<.'r~C..,.o""'n,.,cr,_,e""'t""'e.__ __ ~I_,_te:=m::....::5:.:::0..:.1.:.... -------------

ld ent 1f ica c 1 on H.:lrk~ _____ ...,E.x.v,.,a-'-'1 u~a~t~i~o~n~sa~m!!lp!.!lc::e:...-__ , ___________ _ 

Subclittcd by __ ,.;,t1,;,_,.;,;Ro.:..g~e:..:r...:s ___ Title __ L_F_P ____ Addreon ---------

Sampled ..Q2L!L. 1986_ Received ___ , 19 T~.Jtin3 Cotnnlet.:d 09/16 , 1ro6 

SOJmp1e from -----'S"'t,o""c:.::k'-l!p..:.i ~1 e::.....:@:.....:..A:.:.;n:.::d.::.e.:_rS:.:O:.:n.:__;:.B;:.er:..:l.:_i:.:.n:..._:.V..:.T _____________ _ 

Quant ity Represcn:ed ----------·------------------

Source of Hateri;1l A""n""d::.::e:.:.r-=s.::.O.:.:.n __ ..;,.H'-'i_..g.:.:.hg""a::..t:.:e:.__,.;,V,.;,T ________________ _ 

Project Nome & lllll:lb<"r ____ ......:;l4::::0~r.:.:.k_P:...l:..:a:::.n:..:::8~6_-C.:..-_l:..:l:..__ _ _ ___________ _ 

E..><:unined for ---------'7,_,0::,:c4,_, • .:::.0:.:.1 ___________________ _ 

rot:ol :;:~mpln 

Sieve Sl:c % PaFsln~ 

;, 1/2" 
4" 
J 1/2" 
3" 
2 1/~" 
2" 
1 Ji'•" 
) j/2" 
1" 
~ • I 'f 
~' ~ 

5/8" 
1i2'' 
1/.0," 

~1) . 

~lo. 

::.), 
;.;,~ . 
~'" . 
~(J . 

So . 

10 
11) 
1 (} 
.>o 

l CO 
200 

100 
99 
82 

-·-·-.2.2._ 
41 

TEST RESULTS 

Fl.nencs!l Mouulu!l 
:Z: Co:lr!ler Tltnn 

:to . 100 
llo. 50 
No . 30 
No. 16 
llo. 8 
No . 4 

92 
77 
59 
38 
18 

Fineness Mociulu!J • -~2_.....8 .... 5_ 
Color =-

Coli:Dlenca: 

Pt!rcent ot W~nr 

AAS!ITO T3 
MSh'TO T4 
AASRTO T96 __ _ 

Grading 
Fractut·cd Faces , :r. 

Thin & Elonga t ~d 

Pi<:C2!1, :.: 

Soundr.ess , ~ Los3 

This material meets the requirements for the tests 

S<lnd 
?ore lon 

indicated for Item 704.01 
ACCEPTED 

Fronl< E. Al::rich, P.E., Chi.:-f Engineer 
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TA 182F Rev . 2M :y £2 

Rev. 211 4/03 
21·1 6/84 
2~1 6/85 
2H 2/86 
2~1 9/86 

STATE OF VZtu·:Ol!T 
ACE}ICY 0? T:t.ViSP0:1.T,\Timl 

H.\TERL\LS 6 IU:S~\RCI{ OlVISIO~ 

Honr.pel icr , Vermont 05602 

REPORT ml SAHPLE OF AGGREGATE 

R~port 

A_pp_e_nd_i _x __ B 

C Benda 
CF 

____ _ 9.:._/2_9_, 19~ 

Laboratory No . G8601052 Test ed By S Armstrong 

:;~c:u~ Coarse A9gregate for Concrete Item 501. 

ldent:ificntion n:.rk !J Evaluation Samele 3/4" Crushed Igneous Stone 

Subci t ted by 1-1 Rogers Title LFP Addres3 

Srunplcd ..9LlL• l9_8ii_ Rece i ved -----· 19 Teatin0 Cocul.::ted 9L l 6 , 19 86 

Sample from Stac~une @ 8ndecson Berl in VT 

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

Sourc c of Hac e r i;:~l ____________ ... co!.<Jo..,l.ue-.;v.__ _ _uW,.e!l.b.._s ""'te..,rwvr...lulul_.e~V..~.T ______________ _ 

Project Nllllle t. l!un:ber Hork Plan 86-C-1 1 
--------~~~~~~~~--------------------------

~~amincd for -----------~7~0~4~·~0~2 _________________________________ _ 

f<>t;l t :;.~mpl ~ 

Si eve Si~c ~ ra~slnr, 

•i l /2" 
4" 
3 1 /2" 
3" 
2 1/2" 
2" 
1 3i'•" 
I i/2" 
1" .... ,., 
·'' u 

5/8 11 

li2'' 
1/8" 

:;1). 
:~o. 

,,.,) , 

;~,~. 

til). 
~v. 

So. 

~ 

10 
L() 
~·~ 
j:J 

H.' I) 
200 

100 
98 

20 
3 
2 

TEST RESU"LTS 

rincnes!J Hodulu!l 
% Coo.r9er Than 

No. 100 
No. so 
No . JO 
No. 16 
No, s 
No . 4 

Fineness Hociulu!l • -----­
Color " 

Coc:.atenc::J : 

MSHTO TJ 
MSHTO T4 
~\SnTO T9o 32 .2 

B Grading 
Fr3ctu•ed rac~J , ~ iOO . O 

Thio .!. Elon03 >: ~d 

Pi~ce~ . ~ ~ 

Soundne!l!l , Z Lc5J 

This material meets the requi rements for the t ests 
indicated for Item 704.02 

Silnd 
?ore ion 

e. 
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ACCEPTI:D 

Frunk r:. Aldrich, P.E., Chief En:Jineer 



TA 182F Rev. 2M 
Rev. 2N 

21~ 
2f.l 
2M 

:?/ C2 

4/83 
6/84 
6/85 
2/86 

2~ 1 9/86 

laboratory No. 686 1187 

ST1\TE Of Vl!R:-:mrT 
AC~ICY 0:? TR.UISl'O:lTATIOll 

MATERIALS & RESEARCH 011/ISlO~I 
Montpelier, Vermont 0)602 

REPORT 0:-1 SA.'iPLE OF AGGREGATE 

Apoendix B 

CF 
BENDA 

R2port _____ 1_0/_1_8_, 19~ 

Tented By ____ A_R_M_ST_R_O_N_G __ 

Na~e FINE AGGREGATE FOR CONCRETE I TEi1 501 . ------
!dent 1f lea t 1 on Hark~ _______ EV_A_L_U_A_T_I~O_N_S~A_M_P...:L...:E _____ _____ _____ _ 

Subcit ted by ----'-I~;..;;E...:Y.::.;ER-'----- Title _ _ l_F_P ____ Add reas ---------

Sampled 2L.lL. 19_§§ Received ___ , 19 Testin3 Co~nL~tcd _.::,9/~1:...:6:.___ • 1986 

Sample from ---~S~TO~C~K~P~I~L~E-=@~M~c~B~RO~I~N~C ____ ~E~CA~L~A~I~S--~V~T ____________ __ 

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

Source of Material --------'-'!4,_c>:.BR:..::O~I:..:.N~C:....____;E~C;:.:.A!!:L~AC!.I:::..S_V!,.T:...._ ________ ___ _ 

Proj cct lillllle t. llumb~r ___ ..._!..P.l£0>LSS:ot.JIW:O~L-'=E~FU~TW:U~R-'=E....:U~S~E,.__ _____________ _ 

l'e>t<l l :;,,mpl ~ 

Sieve Si~c ! Pa~slnr. 

1j 1/Z'' 
4" 
3 1/2" 
3" 
2 l/2" 
2" 
l Ji'•" 
J j/2" 
1'' 

5/'d" 
li2" 
1/8" 

~0 . 

No. 
::". 

~ 

10 
to 

100 
96 
86 

..... ..12__ S;~.nd 

TEST RES\JLTS 

Finenes!l Modulu:J 
% Coarser Than 

No . 100 
No . 50 
No. JO 
No. 16 
No. 8 
No . 4 

92 
80 
55 
28 
14 

2 73 FinenesG Modulu:J - --'---.L...I..­

Col or ~ __ <_l_ 

Cocnen t s: 

Percent oi \le.1r 

AASHTO TJ 
AASiirO 74 
AASIITO !96 __ _ 

Gradin0 
Fr:~ctur2d Fac~s , 

Thin & Elon;p:~d 

Pic!ce!J , :: 

" ,, 

Soundnes:~ , :: Los.; __ _ 

THIS t~ATERIAL l~AS EXANINED FOR GRADATIO!l AND COLOR. 
THE RESULTS ARE AS INDICATED . 

i\,~. ]:) ____AS_ Port ion 
Franl< E. Aldrich, P.E., Chief l:ngineer 

/lo. 50 20 
:i.:.. l CO 8 
~:o. 200 2 8 dry 

e 
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Append ix C 

AGENCY Of TRANSPORTATION OffiC E MEMORANDUM 

TO: Chris C. Benda, Structural Concrete Engineer 

f ROM: ·M'\1an J. ~lcBean , Chief Geologist 

DATE : June 27, 1986 

SUBJECT: Petrographic Ana l ys i s Of Washed Sand From Th e NcBro, Pit 
In Calais , Ve r mont For Possible Use In Structural Concrete 

The followi n g petrographic suoonary of washed sand from the NcBro , 
Inc . pit in Calais , Vermont is based on a field inspection of the 
deposit on J une 20, 1986 and a l aboratory analys is on June 24, 1986 
of the sieve fractions u sed for Fine Aggregate for Concrete ( 1986 
Standard Specifications, Table 704 . 01A) . 

Three sampl es taken fo r laboratory analy s is wer e obtained from 
a 200 to 300 cubic yard stockpile at three separate locations around 
its perimeter . At each location , material from several points of 
the pile were combined to assure a random and representative mixture 
of aggregate in each samp le . The petrographic examination of each 
sieve fraction was done with the aid of a hand lens, hydroch l oric 
acid and a magne t. The physical and chemical condit ion , litho l ogic 
variation and coati ngs o f the aggregate were noted . 

The McBro , Inc . sand and grave l deposit in Calais was mapped 
in 1962 by Paul McClintock as an ice con ta ct deposit referred to as 
a Kame . The deposit con sists of well graded layers of sandy gravel 
alternating 1dth layers dominated by sand-sized material. Clay plugs 
are occasionally seen in the pit but are not lateral l y extensive . The 
g r avel laye r s form lenses which pinch and swell grading latera lly 
into sandier materia l . The dominant stone size of the gravel is 3 
to 4 inches in diameter with an occasional stone as large as 10 or 
12 inches . 

The finer, sand-sized material lvh ich is being was hed for Fine 
Aggregate consists of a variety of minerals and rock types . Included 
are the mineral s quartz, magneti te, feldspar and mi ca as well as 
fragments of granite , qua r tzite , slate , phylli te , micaceous limestone 
and quartz-muscovite schist . The distribution of these materials 
var i es somewhat between the various sieve fractions . In general , 
the amount of quartz and i ndividual grains of mica, feldspar and 
magnetite increase in the finer fractions while rock fragments decrease 
in n umber as the material becomes finer . The shape of the aggrega t e 
partic les range s from equidimensional to thin and elongate . The 
p hyllitic fragments exh ibit a thin and elongate character 1~ h ile the 
quartz and other r oc k fragments t e nd to be more "b locky " in s hape . 
The coarsest material is ge ne rally well rounded whi l e the finer 
fractions are a mixture of angular and s ubrounded par ti c l es . The 
surfaces of phyllite and slate fragme nt s are smooth while the surfaces 
of the other rock type s a re usually more porous and irregular . 

The physical condition of the agg1·egate as a whole is s atisfac t o r y . 
Fra gment s of a soft, friable micaceous phyllite are the only poor 
quality aggregate but represent only a small portion of any one s ampl e . 
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Appendi x C 

(2) 

The c hemi ca l stabil ity of the aggregate appears good . The 
mi caceous phyllite is t he on ly r ock t y pe which shows signs of 
s igni ficant weathering. Th is is p a rt ial ly ca used by the oxidation 
o f pyrite g ra i ns in the r ock . The ,·oc lc t yp es present aTe not a lkali 
reactive and , thc1·efo r c , th is agg rega t e ca n be classified a s chemica lly 
innocuous . Cl ay a nd orga ni c mat t er were not found in the sample. 

Several coaUngs noted are of minor impo r tance . A sma ll portion 
of the quartz grains have limonit e (iron oxide ) stai n i n g on thejr 
outer s urface and an occasional cluster of sa nd grain s is cemented 
toget her by a coati ng of cal ci um ca rbonate . 

AJ~I: s rq 

cc : RFN/Lab File 
R. A. Frase r 
AJM File 
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hoi;c-t-ii~,",.torr HIITEIUALS AND RESEARCII DIVISION 
,_ .. ..86-C-11 ~lontpclier, Vermont 05602 

Report on Concrete Ten t BeBm or Cyll ndere 

Appendix D 

Benda 
CP 

l :lboracory No . C86 11l86 (27)___;1•port 0 c 7.11l , 28 Doy Brenk& Date typed 12-21l- 86 

l'a)" ltem Performance in Concrete Type of Sample. ___ ~Ec.l!V.Ila...,l.loluJlla.~ot .... i\U..L __________________ _ 

~ 11bml t t ctl b y _ _.:.;M~e'Ly-"e.,_r _________ ..,..Tit l e L FP Addreso. _________________________ _ 

Stlurce of Moterial. __ __:M.:....:&:......:R.:.....::L;::;a:..:b~-----------__...:Qunntity Re pr eeen ted_ 1.8 cf 

Cooley - I~ ebs t erv 1lle F 1 ne Agg reg at e, ___ _!:M~c<..5B!.!r.:.!.oL----EEw·-l.C:.!!ac.!l..eal4oi.i!sc._ ___ _ 

1:o!r.tt! n t Bnllld._~N~o~r_,.t:!.!h_,.e,.a_..s"'t ________ , ____________ Type __ I.,.I..__ __ __;Lba. __ _,.6"'6"'0'----

Air lntrninln& Ad~lxture paravalr Do1111ge 5 or./cy Admixtur~IRDA Hycol Dooagc~/cw_t __ _ 

totnl Aggregate Dry Wl\t : __________________ _ lldmhture ____ IJOS.!!.&_e ________ _ 

1'1<'1<1 Tcuten by Structural Concrete SubdivisionLnb. Ten t ed by Cray 

S.1oop led f rflm';._--LI .aac~JhL..CJMui _,.x.ce..<.:r _______ _ Date Somp led : ___!Q::J_0-:...-..::8~6~----

l,uc.• t ion Used or to he Used ________ T.Le~::;s:~..tlo...JmiLi._.x~~._--.~A;ua~o..~tolC.;uh-lli~-L.-------------

t: ,:nmf nccl for Nod. of Rupture. ______ . _ ____ _:Cornpreosive Strength. _________ _ 

TEST RESULTS 

lhdt Hcis:ht l'resh Concrete 11l2..:.·.::.0..:.1 ____ ~Air: Pr essur" 6.1 Chace _____ Slump~----

hl:ol Pn ter , r.nl/Cy Used_3.5_._Q_v/ c ltOtio. . 442 Temperature, Cone: r e t e _7.1-!-1 __ t.mbicnt _____ _ 

Spcclmcu 
llo. 

Cy 

lir. 
Hr, 

1. 
it 
t. 

.... -----,--·· 
M-1-A 

. F. l'.C 
·--;~ 

.. . _ _ ?_ ' 1 qq 
ll4 
!l!l' 

3 1 
. .. - , __ 4..__ •• ~ t 

5 1 qq 
IL_ . . ·-··· -6-·· ..!.i.!ill. 

Date Dote Desir ed 
Rec'd Broken ar,e at 

break 

10-31 7 

10- 31 I ll 

10·t31 11-26 28 
1-· 

-·-·- --··1 '5 a St~nJnrd Cured; P • Field r.urecl 
Typ"c of llrcaks: 

mlm 
Tl\ unn n,v . 
!II 4/IH 
7il !Ifill 
1M 11 /84 

QtJQ00JB 
l 2 J 4 5 6 

. 

A&e at Type* Bre nk 1 Brenk 2 Ave. ~!rP.L 
llrcnk S - F p. s. I. P. S. l. P. S. I. 1 2 

s 4067 11085 ll076 
t--·-

---
s ll598 ll589 ll594 

---1---

27 s 481l5 4916 11881 
. 

·----
---t-·---

·----·-
Comments: 

Susan C. Cromrrcn, Scucla:y of Trnnsporlotion 

~=____ -z:;~l~ l1 L-cL~ttr 
R. F. Niclto!son, P.L, Materials & Res:Jordt fngineer 
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"- .••• !!§::.Q-11 tlon t p!!lter , V!!nnont 05602 

R!!rort on Concre t e Ten t Benm or Cylinder11 

Appendix D 

Benda 
Cf' 

J.nhor.Hory No. C8 6 1487 (27) _JtPrort 0 r 7 1q ,28 Day Brenke Date typed ]2- 24- 86 

I' a r l l cm. __ ~P~e::.!rc.!f~o<!r..!'m::>a~n!-'c~e'-"i'!.n,_,C:.::o:.:;n~c:.:.r..::e:.::t-=e'-- Type of S amp le..:_._....;E:::..v.:.ca::..l::..u::..a::..t::ci::.o:..:n..:_. ______ _ 

Sul>,.lttcd by _ _cM~::e¥-y~::ez::r ______ Title !.EP Addreso. ____________________ _ 

So>ur cc o f Hate ria l._..;.M..:_.&.:.c..;.R.:.c..;.L;.;;a;..;bc._ _________ Q. uan tit y Represent cd~_1 _. B_c_f_ ----- -

Coar~c Ar.r.rcr.<lte Cooley - Hebsterville Fine Aggrega te ___ .:..;Mc::cc:::B..:.rc:::o_--=.E..:.._C.::.a=la::..i::..s::..... ___ _ 

C••r.•c nt fir:1ntl, _ _..N.oa.<:r..L.t.u.he.e.._a,._s .... t ------------Type'--_I ... I..___ ___ Lha. _ _._;6,_,6..,o,__ ___ _ 

Air l~trninlnc Admixture Daravair Dosage 5 oz/cy Admixtut"e·IRDA Hycol Dooage~/cwt _ _ 

total Aggt"egate Dry W~t; _______________ _ lldmi·xtn te ____ IJOSJ!!e ______ _ 

Fl t' lol ~·t'utr.cl by Str uctur al Concrete Subdivision Lnb . Tented by Cray 

::nr.~p led f r om._-=L::::a.:::b_.:..:M.:.i!!x.:::e.:..r _______ _ Date Snmpled:~~---8_6 _____ _ 

l.ncn t ion Used or to he U s cd ________ TJ...e"'s>Ltl<....!M-"i"'x~-::....!B::!a~t~c:!h~...!.N:.::o:...:·c...!:2'-----------

J:>:Mdllc<l f o r Hod. of Rupturnc._ ____________ __;Cornp rcosive Streng th. ___ _____ , 

TEST RESULTS 

f)u Jt Hc.t~:ht Fr·csh Conc r ete Jll1..:.·...:.Ll.:..1 _ __ _;Ait" : Pressu re~ Chace _____ S lump_2_~-

"hta l l'.ttc r , Gal/Cy URcd 311 6 v/c Rll tio 

!:peel men 
llu . 

·-·--·--- ·r 
~-::~-A_.-L 

3 
___ ___ !L 

5 
- ···-··- - -{)... 

C:yl. 
lir.i t 
1-/r,t. 
.J' .C.r. 

1113 
1113 
143 
143 
1113 

-1..4< 

Date Dn te De Hired 
Rcc'd Broke n nJ~e at 

b r eak 

10 - 3 1 7 

10 - 3 1 1 1- 13 14 

10 - 31 1 1- 26 28 

+ F a Fiold C:urecl ·:;!;" ·~Strm~l.• rd cured , 

1"yp"5 of llroaks: 

QtjQ00JEJ 111m 

T1\ UJ)II Jlt,v. 
~~~ 4/lll 
i ii !1/nl 
11-1 11 /04 

l 2 J 4 5 6 

436 Tcmpe t"llture , C:oncretc _7-'-'0,___ f.a•bicnt --- --
-

Age at Type* nretlk 1 Brenk 2 
Break S - F p, S.l. p' s. I. 

s 3961 4138 

14 s Ll386 4598 

27 s 4863 4()14 

Comments: 

Ave. 
p. s. I. 

4050 

Lll!92 

~899 

--

Brenk T .!1.P..L 
2 1 

4 2 

----

--- · 

---r-

Su~an (. (rnmpton, Scuctnry of Trnnsporlolian 

~ ~r.1._~/(l41 
R. F. Nithol~on, P.E., Mt1leli"is & f\oscmch l:nginm 
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Report on Concre te Tent Bcnm or Cy11ndera 

Appendi x D 

CF 
BENDA 

l.nho r:~t o ry llo._ C86 1488 _ _Jt"port of 7 , 14, 28 Day l)rcako Date t yped 12/31/86 

1'">' l tc"' PERFOR~tANCE IN CONCRETE Type of Snlllp1e _____________ EV_A_L_UA liON 

!'t~!Jm l ttc tl by_M:...:.E::...Y:....:E:.:.;R~-----Title LFP ilddresn ________ ____ _ 

source of Ha ter1n1 MATERIALS & RESEARCH I AB Quantity Represented 1.8 cf 

con r!'c Ar.r. r c r.o t c COOLEY WEBSTER¥ ILLE f1ne Aggrego te_ :.:.Mc"'B""'R,O:.....-_ _ E=......:C ... A.._,L""A.._I.:::.S _ __ _ 

t:c•o:u.:nt llro cHI. _ _ _ -"N""O...,R-'-'TH..,.E""A_..S...,I _________ Type ___ _ 
~koA Lbs · --:--'6..ulwl~---

~ I r !'n t rnininc Ad.,ixture DARAVAIR Doeagc4 OZ/cy Admi xture HYCOL 

t o tal Aggregate Dry W~t._~3~0~0~3 ______ _ lldmh tul'e _ _ __ llos_!!S_e ----··-

I:Ce t ,l T~ntctt by STRIICTIIRAI CONCRETE SIIBDIV LRb. Tented by _ ____ _ 

S;?oo1ol c d f r om. ___ .:::;LA:..:.B::.;O:..:R.::.A.:..:T..;:;O.;.;R.;.;Y....;M:..:.I:..:X.:..:E::.R:___ Date Sampled: ___lQL~-"0"-/ .:...86.:.._ _ __ _ 

l.oc" l i on Usetl or to he Used _____ Tc...F....;S_T_M""IX;..;._ __ .:...BA;..:.T_C~H~#-"3-----------

i>>:i1ntlncd f or Hod . of Rupt ure __ _ _ _____ ___ C.omp r cosive Strength,__ _ _.X,_ ____ _ 

TEST RESULTS 

IJrd l Hclr.h t Vrcsh Conc rete 14!..!3~.,_.2~6,__ _ _...:.11 i r: Pre ssure__2d Ch:~c e ____ slump .£.JJ.4 __ _ 

'J-ot • .t l\1 t cr , r.al/Cy U:;cd_.152-lf/c R~tio. 481 Te11perature , Concretc _ _I3_ __ t.mbicnt ____ _ 

!ipccloccu 
tlo . 

-Cyl. 
lir.lt 
l!r,t. 
I'. C. F • ..... -----..,. .. . 
144 

_j_g~ 
144 

M-3-B 2 
..... --..,.. 

_]44 

. Jjj 
4 . .. -----s-

. .. _ .. __ 6 

Da te Date Desired 
Rec ' d nrokcn ar,n :\t 

break 

10/31 7 

10/31 11/13 14 

10/ 31 11/26 28 

-I P • Pl r.lcl C:nrecl ·;if ·;-s;~;f :t n l Cnrt~d; 
Tn>e!> o f llrr.aks : 

~OQ0DJB 
1'c\ l !.IJtl lh:v . 
m 4/lll 
?; l H/ fl1 
1 ~1 11 /134 

1 2 J 4 5 6 

- . 
llge at Type"' BreRk 1 Brenk 2 Ave. Jlren!~ IY 
Br enk S - F P. S. I. P . S. I . P. S , I. 1 2 

P.L 

s 4014 3758 3886 2 4 
·-· 

14 s 4403 4350 4377 

27 s 4598 4615 4607 

.. 

. --- 1-· 

Commeots: • ri 
Dlre!lor, Dept. of Pl:l'ming nntl Pre!onslrudiO 

--r.? 7'YJ~ ~y= t!-- ::.--:j(. {/ I ;( r 
R. F. Nicholson, P.E., Mutcrials & Research Engineer 

e 
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Repor t on Concre te Teot Beam or Cyltndere 

Appendix D 

Benda 
Ce ntral Files 

J.rohor:otory No. C8614 89 _ll•port 0 r 7 , 14 , 28 Dny Brenkft Date typed 1/2/87 

"''>' t tcoft Perfo rmance In Con c :rype of Snn~ple Eva lua:::..::.t.::.i.::o.:.:n ____ _ 

~ulJm l t t c<l by_--'M~e.J..y~e'-!.r ____ ~_Tit le._ ---!L.uE.JP'-----'Addrese. _________ _ 

Source of Ha terilll Mat. & Res . Lab Quantity Represented. _ ___ -2:.1..:.• 8 c'-'f~--

Cool ey , Weh s t e rvj) U ' ine Aggrega te ~·lcBro, East Calais 

,:,,.:l{'" t n r:md._--'N~o~r...!.t~h!,!,e,;:a~si!..t,__ _________ Type'-----~I;I ___ Lbn ·--~6~1~1.__ __ _ 

A ir r n troinine Admixture Daravair Doss ge4 oz/cy Admixture I'IRDA/ Doesge 3 0 z I cwt 
Hycol ---

total Aggregato Dry W~t:~3~0~0~3~--------- lldmi:x tur e. ____ Uos_!S_e - - -----

l'iclol ·rr.r:tr.rl by St ructural Concrete SubDi VLab . Tented b y 

SMop l e,l f rolll. _ __;L=-a=b..::o..::r..::a;..;t;..;o;..;r:..y~M~i..::x:..:e:...:r~- Date Somp h cl: _ _ _ _ 10/30/86 

l..c>cnct on Used or to be Used. ______ ......!.T~e:.::s~t:....!~..!.ht..' ~x..L,_.::B~a~t,.,:c~h'-!.--N!.!.!::o..:.·-...::4:.._ _____________ _ 

t:xnool ncd f or Nod, of Rupture. _ _________ __ .Ca~~pressive Strength'--- --------

TEST RESULTS 

IJn.it Uci ~lt t t'ror.lt Concr ete 14 2~..:·...;4:.;1,__ __ ,.!Air : Preosurei.:..!_ Chace ____ Slump2_Y,i __ _ 

'I •t al l'.otcr, l.:tl/Cy U~ecl 3 5 . 2 w/ c Rfltio • 4 81 

Specimen 
llo . 

I t:vl. 
lir.it 
Hr,t . 
I'.C.F. -~~-~-~B~ -­

·-·----:r 
144 

11 44 

4 
[144 
144 .. -·--s--- 144 

____ _6__ 1111, 

1-·--

·I 

Dnte 
Rec'd 

10 /3 

10/3 

110 /~ 

t--

Date Desired Ago at 
Droken age n t Break 

break 

7 

11 /13 14 14 

11/ 6 28 27 

Tempe rature 
1 

Concr ete _ _I_!_ __ t.mb i cnt _____ _ 

Type* Br e ak 1 BreAk 2 
S - F P. S. I. P. S.l. 

s 3820 3810 

s 4297 ~ 209 

s 4562 ks8o 

-

-· 
Ave . 
P. S . I. 

3815 

4253 

4 5 71 

~T 
1 

llP.L 
2 

3 4 

---1-

.. 

---t-

I' n l'lr..lcl C:urecl ··ii;" ·;;-st,;";';;l:ord Cured; 

Typ<!!> o( llrr.aks : 

~~000JB 
Comments: 

s rq 

1'A 1 !J:.III Rev . 
111 4/fll 
7;1 11/111 
1N 11/84 

Director, Dept. of Plom1ln.IJ and Pretonstrutlion 

l 2 J 4 5 6 
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Report on Concre te Tent Beam or Cyl inders 

Appendix D 

CF 
BENDA 

t .. 1bor:1tory No . __ C_8_6_1_4_9_0 __ __Jt ... port 0 r 7 • 14 • 28 Day Dreoko Date typed 12/24/86 

I' a)' I rcon PERFORHANCE IN CONCRETE Type of Sample. __ ....;E::..:V""A~L:::.:UA..:.:T.I:..::<:ON:.:..-_______ _ 

Su!Jmltted by __ __._M..,E""Y_,.E ... R ____ Title LFP Addreso _ _ _______ _ 

source of Haterinl MATERIALS & RESEARCH LAB Quantity Repreoented. _____ l, .8 cf 

co:n·~e Ar.r.rer.ate COOLEY I~EBSTERVILLE Fine Aggregnte. _ __;A..:..;N..:.:O;.;;E;;.,;R.:..SO;:.:N~--'H..;,.l;;,;;G..:..;H;.;;G.;.;.AT-'E~-

l :t•o'1Cu t llr:lnJ, __ -.!N~O~RC!.T!!H.=:EA'-!;S~T~--------Type II Lba ·--,--"'-66,.,0<------WRDA/ 
1\l r t.ncr:~inln(\ Admixture OARAVAIR Dosage 5 OZ/CY Admixtur e HYCOL Doooge~cwt __ 

Tot al Aggregate Dry W~t • _ _ ___!:2~8~3~0 _____ _ tidm1:xtut e _ ___ Uos~_e -----·-

r •<' l •t Tr· ntr.rl by STRUCTURAL CONCRETE SUBOIV L11b. Tented by ____ _ _ 

""'"I' lc <1 f ro"''-----"l""A""B""O..,RACl.T...,O<!.R,_,Y_,_,~1..._I ""XE~R,__ __ Dat e Sampled: 10/30/86 

toc~L i ol\ llst~d or to he Used ___ .!.:R~E.:..F.=;ERCl.E~N.!.::C::::E.......,~1~I !.l.X ___ ....!;!.B'A . ..!.T!..:C~H!....!.:N~0..!. . ....;5~--------

El::unlnr.cl for Hod. of Rupture ____________ Compress ivc Strength,__ ___ X ___ _ 

TEST RESULTS 

lluit Hc. l ~ht Fl-esh Concrete 143 .62 IIi p 5 . 7 Sl 2!,; -----' r: ressure __ Chace ---- ump __ . __ _ 

'hL:II 1'.1ter , Gnl/Cy Used 31 . 5w/c Ril t io . 398 Temperature, Concrctc_~ __ t.mblcnt ____ _ 

Spec I met 
llo. 

I 

.. 

<:y l. 
lir.it 
l·lr,t . 
I' . C. F . 
144 

. _1_4.4._ 
R-5-A 1 
····---2-

3 
.. -·- - -4--

. ... _ .. _ _i 

144 
144 

1~~ 
-1--· 

-
.. 

Date Dnte Desired 
R.ec'd Broken ar.e at 

br eak 
10/31 7 

r--
10/31 11 / 13 14 

10/31 11/26 28 

·-·· ·---- I + ~; ~ St :ulll.trd Cured; F a rJ r..td r.ured 
Typer; o f 1\renkG: 

Tj\ l!J)II R~<V. 

111~/H I 

7j l 11 /"1 
It~ 11 /84 

Q~Q00JB 
1 2 J 4 5 6 

-
Age a t Type* llreAk. 1 llrenk 2 Ave. llrcnh !1.1".~ 
Brenk S - F P . S. I. P. S.I. p. S . l. 1 2 

s 4333 4297 4315 6 --·-

--·--
14 s 4792 4801 4797 

- t---
27 s 5252 5305 5279 

--
- ·-----

---1-·--

·-----
Comments: 

Susan C. (romp:~n. Seuetmy o! Tnmsrorlalion 

~·f: '7?4-ljV-~aJ 
n. f. Nicholson, P.E., Materials & llescurch Engineer 

e 
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l'roJc o:t N:unc STIITf: 01' VF.R~IONT 

AGENCY OF TRANSPORTATIOU 

MATERIALS AND RESEARCH DIVISION 
Hontpelier, Vermont 05602 

Report on Concrete Teat Beftm or Cylinder& 

Appendix D 

CF 
BENDA 

J.nhorntory No._ C86 1491 _ft.-port 0 c 71 141 28 Day llreoka Date typed 12/24/86 

I'">' 1tc"' PERFORMANCE IN CONCRETE Type of sample EVALUAT_IO_N _____ _ 

:;"bmlttcd by ___ M_E_Y_E_R ____ Title LFP llddrese. _ _____ _____ _ 

Source o f Hateria l MATERIALS & RESEARCH LAB Quantit y Represented 1.8 cf 

C•,;m:e Ar.nrer.nto COOLEY WEBSTERVILLE Fine Agg reg at e __ __:A.:.:.N:.:D:.::E.:.:R:::SO::.:N.:....:.:H:.:.I.::.GH:..:.:G::.A.:..:T:.::E~--

c .. ,,c~n t nrnnd, __ ---!N.!!O~R!..!T..!.:H::E!.!A:!.ST~--------Type I I Lba ·--~6~6~0:__ __ _ 
WROA 

Air lntrnininr, lldP~ixture DARAVAIR Dosage 5 oz/cy Admixture HYCOL Do;age 3 oz/cwt __ 

totol Aggreg ate Dry I~Rt ;, __ ....;2::.:8:.:3:..:0:__ _____ _ fidmi xtute, ____ Uos.£!S_e ------

F1 (' lot Tr•:tctl by STRUCTURAL CONCRETE SUBDI V Lob. Tented hy _ _____ _ 

::'""l'lc.l from LABORATORY IHXER Date Sompled : _.l.Qf}::..:O:.L/..=8:;:6 ___ _ 

Lnc~tion used or to be used REFERENCE MIX BATCH NO. 6 

E>:nmlnccl f o r Hod. of Rupture. ____ _ ______ C.ompreas ive Strength._ _ __:X:..:._ __ _ 

TEST RESULTS 

IJnit Ht ir,ht Vrcsh Concretc _ __;_14_3_._2_2 __ ,__:Air: Pressure~ Chace ____ S lump~~--

'hl:ll P.•tcr , c~nl/Cy U~:ect 31.9 .. /c Rlltio....:.1Q.3 __ Tempernture, C.oncre te_~ __ t-.mbJent_. ___ _ 

Spec! 
tl 

l:yl. 
11\Qil lir:lt 
o . l-lr, t. 

I' C. F. 
1 . I 'I'+ 

2 144 
.j 144 

4 144 --5 -m-
6 144 

--1-

--
I 

DntC! Date Desired 
Hec'll nroken age at 

break 
10/31 

7 
jl 0/J I 11 /13 14 

10/31 11/26 28 

--- 1- r .. l'ield f.urect ·;i;·";,st:or~olanl Cured; 

1'ypt! G o f 1\rr.oka: 

QtJQ0QJB 
Ti\ I!UII Rl!Y. 

m 4/IH 
7jl :t/111 

11-1 11/84 

l 2 J 4 5 6 

Age at Type"' Drenk 1 Brenk 2 live. nrenJs T ..!.XP..L 
2 Brenk S - F P. S . I. P. S. I. P. S. I. 1 

t-
s 4262 4633 4448 4 

14 s 4934 S'O:lta 4987 

27 s 5464 5482 5473 

----- · 
----

Comments: 

37 
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~., -J::/ 7' YJ -~ 
_ ·' --~_~r. v ( v~t(ll1 
R. F. 1-!icholson, P.E., Mu:crir,fs & n~seorch E!!!lineer 
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Appendix D 

CF 
BENDA 

l .~hnr:\tory llo. ___ C_86_ 1_4_9_2 __ _.Jt.-port 0 r 7, 14 , 28 Doy Brenko Dat e typcd. ___ 1.:.:2:L/...:;2c..:4.~.-/8::::.6::.. 

Pay !t eo• PERFORMANCE IN CONCRETE Type of Somple EVALUATION 

Sul.oml t t ccl by· _ _ --lM:uf;.JYu;f..llR~ ___ Ti t le. __ L_F_P _ _-.:Addreso. _ ________ _ 

source of Noterinl MATERIALS & RESEARCH LAB 

cu~n<e Ar.r.rcr.ate COOLEY ~JEBSTERVILLE 

Quantity Repreeented. __ ...;.l..:.•:::..8....:c:.:f 

Pi ne A& g r e gat e _ _:A:..::N.::D:.:E::.:R:::::S=-0 N:.:...:.H.:.:I..::G:.:.H.:::GA..:.T:.:E;_;;_ __ _ 

t :t!r.t<:!nt nrnnd, __ -...!N~O!!R~T.JJH.~:.EA!lS~T!..-________ Type ___ -'1 I Lbs ·--~6~1wl'-----
WRDA/ 

1\1 r l.ntrninln{', fldmixtur e DARAVAIR Dosage 4 OZ/ CY Admixture~CDL _Doaage~CI1t _ _ 

totol Aggregate Dry l~Stt :_=.29::.,7:_1:__ ______ _ /ldm:l:xtute. ____ lJOG..QB_e - ------

Ftcl •l Tcn tr.d by STRUCTURAL CONCRETE SUBDIV LAb. Tented by 

Sm•p led f r om~_--li..~:.AwBil.IO.n.RA11I.uO.uRl..IY~Mu.l AX lJE R11.-__ DB te Sompletl: _ ____ __:.1.::.0:.../3.:..0:.:/...:8:..:6 __ 

t.ocnt ion Used or to he Used_-...!R~E:!F..!E:!:R~E:.:.N:::_CE~~.:.:II:.::X!..-~B::::A.!.T:..::C:.:..H~i7 ___________ _ 

t;>:nnolned for ~lod. of Rupture ______ _____ ~Conpressive St rength.,_ __ X~. 

TEST RESULTS 

IJroit Hc. t r..hc t"1·csh Concrete 143.66 Air: Pressure~ Chace ____ Slump]i_ ___ _ 

'J-o t:ll 1:.1tcr, r.nl/Cy U!H!d 31 , 5 v/ c Rfltio•_:..:· 4!.>:3~0_Temperaturc , Concreta_ ..l!_ __ l'.n•bi cnt ____ _ 

- -i:vl. 
u~:n Spec! n 

llo 

--l 

lir.ic 
Hr,t . 
!'.C. £, 
1411 

2 144 
3 14s-

4 145 --5 ·r~~ 
_ 6 145 

-~ 

I 

D:~.tc Date D<-sircd 
Rec'd Br oken a~e at 

break 
10/31 7 

10/31 11/1 3 14 

10/31 11/26 28 

----1 r " Fir!lcl f.un~d 'ii; .. ·;;s't ~old;• rd Gured; 
1'ypNl o f 1\rcoke : 

blt:JQ00JB 
"l'fl I tiJII Rev. 
111 4/ ll l 
/ ;1 :1!'11 
m 11/84 

1 2 J 4 5 6 

Age at Type* Drenk 1 IJrenk 2 five. ~!Y.P..L 
Brenk S - F P.S.t. P . S. I. p. s. I. 1 2 

---
s 4439 4509 4474 2 -

·----
14 s 4810 4943 4877 

--- ---
27 s 5040 5093 5067 --

·----
---f----

··--.. 
Corrvnen ts: 

Susan C. Crompton, Secretory ::~f T ran;;portotion 

e 
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Report on Concrete Teat Beam or Cylinders 

Appendix D 

CF 
BENDA 

l.:'ehnr:ltory Ho. ___ C_8_6_1_4_9_3 __ _JI"f'Ort of 7, 14, 28 Day Dreoke Date typed 12/31/86 

Pay 1 tern PERFORHANCE IN CONCRETE Type of Smnp le:__ _ ___;E::.;V:..:.A:.::lc=U:..:AT:..;l:..::O:..:.N:,__ ____ _ 

Sul>mltteu l>>• ___ uM.._EYl..lE....,R.__ ___ Title I FP Address. ________________ _ 

Sourc e of Hnter t nl MAT & RESEARCH LAB Quontity Repreoented 1.8 cf 

t:o:11·se Ar.r. rcr.:~te'---_C_O_O_L_EY_W_E_B_S_TE_R_V_I_L_L_E ___ Fine Aggre11ote ANDERSON HIGHGATE 

Ct•e:tt!nt 1\r:md ___ .:_.:NO.::.;R~T:..:H.:..:E::.A:=S~T--------Type ____ . II LhtL __ _;:_6-"-11"------

II I r J:ncrnininr, Admixture DARAVAIR Dosage 4 oz/cy 
HRDA 

Admixture HY COL Do edge __l__QzJ .c.w.>U-L.._t __ 

tot<~l Aggrep,ate Dry Hl\t ;_-=2-=-9.:..71.:._ _ _ ___ _ lttlmhtut'e ____ UosJ!&e _____ _ 

Ft c hi l'P.•;tc d by STRUCTURAL CONCRETE SUB DIY Lab, Tent ed by 

S.1mp led F rnm:___..LI.l:lA.uBuOu.RAo.IuO.u:RuY_oM"'-I AX fuR,__ __ Date Somr>lcc\ : ____ _____]_Q_Q-><.Ol...!/8"'6'---

l_.nc:>lion llsctl or to he Uscd. _____ ....!R~E..:.F..:E.uRJ::.E:..:;NC~E,_,_M!.!I~X'---....!B~AJ.:T~C~H:..._!!.U!:-8 _________ _ 

"l::>mlnec\ for Hod. of Rupture'--__________ C.o11pr ceeive Strength'---'"------· 

TEST RESULTS 

l)nJt Hci~:ht Fresh Concrete 143.01 

Spcctmcu 
tlo. 

. 
Cyl. 
tir.lt 
IIJ:t . 
!'.C. F . 

. -~:~ ----· ---1 
~-~8-B __ 2 

3 
---·- - 4-

5 

145 
.J45 

145 
. _ 111'\ . ... -----~ 

Date Date Desired 
Rec'<.l Broken agP. at 

break 

10/31 7 

10/31 11/13 14 

10/31 11/26 28 

1' ., Fl r.lcl r.urccl 'Iii ·;st:m;, .. rd Cured; 

TyJH'!O oC 1\rr.nkn: 

QtJ[J0llJEJ 
T 1\ I HJII 1\cv • 
. .'li 4/1\1 
7;1 :t(P1 

1 ~1 11/84 

1 2 J 4 5 6 

e 

Air: Pressure__g Chace ____ Slump~----

. 430 Te11perature, Concretc_l.?.._ __ 1.ntb1cnt ____ _ 

Age at Type"' Brenk 1 Br enk 2 Ave. ~Ire£_ 
Break s - r p. s. I. P.S .I. P .S. I. 1 2 

--
s 4298 4306 4302 

---
14 s 4757 4686 4722 --
27 s 4969 4987 4978 

·----
r-----

·----
Comments: 

O!rc:cror, Dr~!. •·f f'h:.~-.:•1 n:;tl Ptacnnstmction 
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Appendix E 

TA 565 Rev . 4/7 9 Prepared By: 

STATE OF VERHotiT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTI GATION 

~/ork Pl an No . 86-C-11 

Date: 
Sheet 

cc-8 
C. C. Bend a 
9/12/86 
1 of 1 

Subj ec t Evaluation Of Fine Agg r egate , McBro, I nc ., Montpe li e r, Vermont 

lnves ti ga tion Requested By __ D_,~_i...::g:....h_t_~_1c_C_u_l_l_o_u_,g_h _ _ ___ Date June 9 , 1986 

Date Informat ion Required ____ A_s __ s_o._o_n_a_s~p~o __ s_s_i_b_l_e _________________ ---------

Purpose of I nves ti ga ti on _____ T_o_e_v_a_l_l_la_t_e_ a ___ f _i _n_e __ a..:::g:.::g:...t_·e...::g::...a_t_e--'p:__r _o:..p_o_s_e_d_f_o_t_· _u_s_e_ 

as a structural concr e t e aggregate f rom t he McBro Pit i n Ca lais ; 

Vermont . 

Proposed Tests or Evaluation_ Procedure ___ ,_,S""'eg _V_QJJ1l.QDLJ2I.Qi:illre fo r evaluating 

a new source of s tructura l concre t e aggregate , Vermont A. O. T. - MRD 9-82. 

1. Perfo rmance in conc r ete tests will be performed using two 

ba t ches each of Cl ass A & Class B conc re te containing the 

propose d new aggregate and two batches each of Class A & 

Cla ss B concrete containing a reference agg r egate . 

2 . Prepare specime ns from ·each batch of concrete to dete r mine 

resistance to freezing and t hawing . 

Proposal Discussed With 
--ti'~. 

R . !Wascoia Projec t ed l-la np01·1er Requi rements~!!n - dayL 

Inves tiga tion To Be Conducted By Struc tural Concrete Subdivision 

Proposed Starting Date October 1, 19~Estimated Completion Date January 2 , 1987 

(~~p~o.v~t/Oisap~rova l by f·laterials & Research Engineer L't?l/(] ..:..d . ...J!cao-=-._<!_'i_-I:J. ·/ b 

Comments by Naleria l s & Research Engineer _____ _ 

~~ teri a l s t Research Divi s i on 
Agency of Transporta ti on 
Dcte Typed: 9/12/86 
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