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11The information contained in this report was compiled 

for the use of the Vermont Agency of Transportation. Con

clusions and recommendations contained herein are based upon 

the research data obtained and the expertise of the research

ers, and are not necessarily to be construed as Agency policy . 

This report does not constitute a standard, specification, or 

regulation . The Vermont Agency of Transportation assumes no 

l iability for i ts contents or the use thereof. 11 
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ABSTRACT 

As aggregate sources are developed, tests must be 

conducted to assure that the materials meet specifications and 

perform satisfactorily when used in concrete mixtures. 

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 Vermont 

Sand and Stone , Inc. facilities in Worcester, Vermont. 

Results indicate that the material performs satisfactorily . 
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INTRODUCTION 

As new aggregate sources are developed for use in structural 

concrete, they must be evaluated not only to determine their com

pliance with materials speci fications, but to examine their perform

ance in concrete mixtures. A procedure has been developed whereby 

proposed new aggregate sources are evaluated by comparing results of 

tests performed on concrete using the new aggregate, with results 

obtained from concrete containing a reference aggregate. See 

Appendix A for evaluation procedures. 

A request was received from Robert C. Dowdell, Jr., President, 

Vermont Sand and Stone, Inc., to evaluate fine aggregate being pro

duced at his facility in Worcester, Vermont. Mr. Dowdell indicated 

the fine aggregate wi ll be sold to S. T. Griswold for use in struc

tural concrete. 

Samples of the fine aggregate were obtained by Materials and 

Research Division representatives and evaluated for compliance with 

the requirements of Section 704.01 of the Standard Specifications . 

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 I - 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 Vennont Sand 

and Stone, Inc. facility in Worcester. The material was examined for 

gradation , organic impurities, compressive strength of mortar and 

soundness. It was found to comply with Section 704.01 requirements. 

The reference fine aggregate and the coarse aggregate were sampled 

from stockpiles at the S. T. Gri swold Ready Mixed Concrete Plant in 

Montpelier Jet., Vt. The reference fine aggregate was examined for 

gradation and organic impurities. The coarse aggregate was examined 

for gradation, percent of wear, thin and elongated pieces and fractured 

faces. The reference fine aggregate and coarse aggregate were found to 

comply respectively with Section 704.01 and Section 704.02 requirements. 

Fine aggregate test results are shown in Table 1. Coarse aggregate 

test results are shown in Table 2. Aggregate test results are al so 

shown on Laboratory Report Nos. G84 0785, G84 0786, A84 1324, C84 1256, 

G84 0813, G84 0841 and G84 0842 in Appendix B. 
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TABLE 1 
FINE AGGREGATE TEST DATA 

Proposed New Aggregate Reference Aggregate 
Vermont Sand & Stone , Inc., ~/orcester, VT Nadeau, Johnson, VT V.A.O .T. 

l)a tes Samp 1 ed Date Sampled Speci fica ti on 
9- 27-84 .9- 27-84 9-27-84 10-1 6-84 10-1 6-84 Requirements 

Sieve Size % Pass ing % Passing % Passing % Passing % Passing % Passing 

3/8" 100 100 100 100 100 100 

#4 99 100 98 99 98 95-1 00 

#8 83 84 83 81 81 -
#16 65 66 64 62 62 60-80 

~ 
#30 47 48 46 44 39 25-60 I 

I 

#50 24 24 20 22 19 10-30 I 

I 

#100 5 5 3 5 8 2-10 

#200 1 1 1 - - -

Fineness Modulus 2.77 2.73 2.86 2.87 2.93 2.60-3.10 

Organic Impurities, 1 1 1 1.5 1 2 maximum 
Color 

Soundness , percent 
loss - - 3.11 - - 8 maximum 

Compressive Strength 
of Mortar, percent 
of Ottawa Sand 

3 days - - 137 - - 100 mi nimum 
7 days - - 129 - - 100 minimum 

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



TABLE 2 

COARSE AGGREGATE TEST DATA 

3/4 inch Crushed Igneous Stone -
Cooley, Websterville, VT V.A.O.T. 

Date Samp 1 ed Specification 
10-16-84 Requirements 

Sieve Size % Passing % Passing 

1" 100 100 

3/4" 96 90-100 

3/8" 31 20-55 

#4 5 0-10 

#8 3 0- 5 

L. A. Abrasion, percent loss 
"B" Grading 33 50 maximum 

Thin and Elongated Pieces, 
percent 1.1 10 maximum 

Fractured Faces, percent 100 -
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PHASE II - PERFORMANCE-IN-CONCRETE TESTS 

The performance-in -concrete tests were conducted on concrete 

prepared in the Central Laboratory. Mixtures were designed by 

Structural Concrete Subdivi sion personnel for Class A and Class B 

concrete, using the fol lowing materials: 

Coarse Aggregate 

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

Fine Aggregate 

A. Proposed New Aggregate 

Vermont Sand and Stone, Inc. , Worcester, Vermont 

B. Reference Aggregate 

Nadeau, Johnson, Vermont 

Cement 

Type II 
Glens Falls Portland Cement Co., Glens Fall s, New York 
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Air Entraini ng Admixture 

MBAE 10 
Master Bui l ders, Cleveland, Ohio 

Water Reducing Admixture 

WROA with Hycol 
W. R. Grace & Co., Cambri dge , MA 

Aggregate properties used for preparing mi x designs are shown in 

Table 3 and Table '4. 

TABLE 3 
COARSE AGGREGATE PROPERTIES 

Bul k 
Specific Absorp. , 
Gravity Percent 

Reference Aggregate 
Cooley, Webstervil l e, Vermont 2.62 0.7 

TABLE 4 

FINE AGGREGATE PROPERTIES 

Bulk 
Specific Absorp ., 
Gravity Percent 

New Aggregate 
Vermont Sand & Stone , Inc. ,Worcester, VT 2. 70 1. 2 

Reference Aggregate 

' 
Nadeau, Johnson, Vermont 2.63 1. 3 

7 

Dry Rodded 
Unit Weight, 
1 bs/ft 3 

95 .71 

Fineness 
Modu lus 

2.75 

3.00 



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

mixer with batch size being 1.8 cubic feet. Aggregates were dried 

prior to the start of mtxing operations. 

Two batches each of the Class A and Class 8 concrete containing the 

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

Class A and Class B concrete containing the reference fine aggregate. 

The mix proportions used are shown i n Table 5 and Table 6·. 

TABLE 5 

NEW AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER ·c.Y. 

Class A Class 8 

Batch 1 Batch 2 Batch 3 Batch 4 

*Coarse Aggregate, lbs. 1639 1639 1639 1639 
*Vt. Sand & Stone Fine Aggregate, 1bs. 1264 1264 1412 141 2 

Cement, 1 bs. 660 660 61 1 611 
Air Entraining Admixture, oz. 6 6 3 3 
Water Reducing Admixture, oz . 19.8 19.8 18.3 18.3 
Net ~~a ter, ga 1 . 31.5 31.3 32.5 32.0 

*\~eights converted to saturated surface-dry condition 
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*Coarse Aggregate, 1bs. 
*Nadeau Fine Aggregat e, 
Cement, 1 bs. 

TABLE 6 

REFERENCE AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C.Y. 

.Class A 

~atch 5 Batch 

1561 1561 
1 bs. 131 2 131 2 

660 660 
Air En t ra i ni ng Admixture, oz. 5 6 

Cl ass B 

6 Batch 7 Batch 8 

1561 1561 
1456 1456 

611 611 
4 3 

Water Reducing Admixture, oz . 19.8 19. 8 18.3 18.3 
Net ~later, gal. 31.4 31.3 32.7 

*Weights converted to saturated surface-dry condition 

Tests were performed on the fresh concrete to determine Slump (AASHTO 

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

T 121-82). Si x test cyl i nders (6 11 x 12'') and one 3" w x 3" d x 16" 1 

freeze- thaw specimen were cast from each batch . The cyli nders were 

tested for compressive strength (AASHTO T 22-841), two each at ages 7, 

14 and 31 days . The freeze - thaw specimens were moist cured for 14 days, 

after which they were subjected to freezing and thawing (AASHTO 

T 161-831) in a 3% NaCl solution . 

9 
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RESULTS 

Results of t es t s on the fre sh concrete and compressive strength test 

resul ts are shown in Tabl e 7 and Table 8. 

TABLE T 

PERFORMANCE TEST RESULTS 
NH/ AGGREGATE 

Class A 

Batch l Batch 2 

Slump, inches 3 2 1/2 

Air Content, percent 6.0 5.5 

Unit Weight, lbs/ft3 145.30 145.98 

Compressive Strength, psi 

7 days 3847 3814 

14 days 4077 4090 

31 days I 5036 5085 

(Desi gn Compressive Strength. psi} ( 4000) 

10 

.Class B 

Batch 3 Batch 4 

3 2 3/4 

5.0 4.8 

146.74 147.18 

3678 3714 

4108 4098 

4885 5173 

(3500} 



Sl ump, inches 

Air Content , percent 

Unit Weight, 1 bs/ft3 

Compressive Strength, 

7 days 

14 days 

31 days 

TABLE B 

PERFORMANCE TEST RESULTS 
REFERENCE AGGREGATE 

Class A 

Batch 5 ~atch 

2 3/4 3 1/2 

4.7 6.7 

146.60 143.62 

psi 

4077 3864 

4443 4351 

5425 5217 

(Design Compress ive Strength, ps i) (4000) 

Class -· B 

6 Batch 7 Batch 8 

4 1/2 3 

6.8 4.9 

142.56 146.02 

3475 3802 

3687 401 0 

4687 5173 

(3500) 

The results of compressive strength tests are al so shown on Laboratory 

Reports Nos . C84-11 26 through C84-1 133 in Appendix C. Strength age plots 

illustrating average compress ive strengths are shown in Figure I and 

Figure II. 

The results of dynamic testing of freeze-thaw specimens are shown in 

Table 9. The percent weight l oss resulting from freezing and thawing of 

specimens i s shown in Tabl e lo. Freeze-thaw t est resul ts are al so summa 

rized in Figure III and Fi gure IV. These figures show a comparison of 

results obtained with the reference aggregate and the new aggregate after 

300 cycles of freezing and thawing. 

11 
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IABLE 9 

.FREEZE~THAW · TEST · RESULTS - · DURABILITY FACTOR 

New Aggregate Reference Aggregate 

Class A Class B Cl ass A Class 8 

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

Durability Factor 
. ' 

95 . 7 97 .1 96 . 4 94. 3 98.6 98.6 97 .8 97 . 9 

99.3 97.1 95 . 7 95 .0 99 . 3 99.3 97 .8 97 .1 

99 . 3 96.4 95 . 7 95 . 0 99 . 3 100. 7 98.6 97 .9 

' 99.3 96 .4 95 . 7 95 . 7 100 .0 102 .2 98 .6 98 .6 

99 .3 96 . 4 92 . 9 94. 3 100 .0 102.2 99 .3 95 .0 

99 . 3 97.1 94. 3 94.3 99 . 3 102 .2 99 .3 95.0 



JAB LE 10 

· EREEZE-THAW TEST RESULTS - DURABI LITY FACTOR 

New Aggregate Reference Aggregate 

Class A C1 ass B Cl ass A Class B 

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

__. 
w 

Percent Weight Loss 

I 

50 0.9 1. 0 1.9 2.1 0.6 0.2 1.1 1.1 

100 1.4 1.9 4.2 4.1 0.7 0.2 1.5 1.7 

Vl 150 
Q) 

2. 2 2.7 5.4 5.5 1.0 0.2 1.3 2.2 
r-

(.) 200 2.3 3.1 6.5 6.6 1.1 0.1 1 .3 2.5 >, 
u 
(+.. 250 2.7 3.7 7.4 0 8.1 1.3 0. 2 1.3 3.5 
S- ' Q) 300 3.4 4.4 9.3 9.6 1.6 0.2 1.5 4.5 ..0 
E ::s 
Zl 

I 

' 

- - - -
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Batch No. Weight 
Number ~cies 1 bs . 

Reference Aggregate 

5 0 12.28 

5 300 12.08 

6 0 12 .1 2 

6 300 12 .09 

__, 
New Aggregate 0'1 

1 0 12.42 

1 300 12 .00 

2 0 ' 12. 43 

2 300 11 .88 

Fundamental 
Percent Transverse 
v!ei ght Frequency 

"N"2 Loss ''Nil 

1. 6 1380 1904400 

1375 1890625 

0.2 
1375 1890625 

1390 1932100 

3.4 
1365 1863225 

1360 1849600 

4.4 
1370 1876900 

1350 1822500 

SUMMARY OF FREEZE-THAW TEST RESULTS 
CLASS A 

FIGURE III . 

Individual Relative 
Durabili ty Durabili ty 

Factor Average Factor 
OF OF RDF 

99 .3 

100 .8 

102.2 

97 .4 

99 .3 

98 .2 

97.1 



Batch No . Weight 
Number Cycles lbs . 

Reference Aggregate 

7 0 12 .00 

7 300 11 .82 

8 0 12. 38 

8 300 11 .82 

~ 

........ New Aggregate 

3 0 12 . 52 

3 300 11 .35 

4 o. 12.54 

4 300 11.33 

Fundamental 
Percent Transverse 
Weight Frequency 

IINII2 Loss liN II 

1 . 5 
1375 1890625 

1370 1876900 

4.5 
1390 1932100 

1355 1836025 

9.3 1375 1890625 

1335 1782225 

1380 1904400 
9.6 

1340 1795600 

SUMMARY OF FREEZE-THAW TEST RESULTS 

CLASS B 

FIGURE IV 

Individual Re1 ati ve 
Durabi 1 i ty Durabil i ty 

Factor Average Factor .. 
OF oF ___B..QF 

99 .3 

97 .2 

95.0 

97.0 

94 .3 

94 .3 

94.3 



SUMMARY ANO CONCLUSIONS 

1. The fine aggregate from the Vermont Sand and Stone, Inc. faci li ty 

in Worcester, Vermont complied with all requirements of Section 

704.01 when tested in conjunction with this evaluation. 

2. The compressive strengths of concretes containing the Worcester 

fine aggregate were approximately equal to the strengths of con

cretes containing the reference aggregate . The Cl ass A concrete 

containing the reference aggregate had an average compressive 

strength at 31 days which was 260 psi higher than the Class A con

crete containing the Worcester aggregate . However, the average 

compressive strength of Class B concrete containing the Worcester 

aggregate was approximately 100 psi higher at 31 days than the 

Class B concrete with the reference aggregate. 

3. Concrete containing the new aggregate did not perform as well in 

freeze-thaw testing as the concrete containing the reference aggre

gate. Results of sonic testing showed sli ghtly reduced performance 

of concrete containing the new aggregate when compared to concrete 

containing the reference aggregate, with relative durability factors 

of 97 .4 for Cl ass A concrete and 97.0 for Class B concrete. Aver

age weight loss resul ts for the Class A and Class B concrete mixed 

with the reference aggregate were respectively 3 percent and 6.5 

percent less than the weight loss results of Class A and Class B 

concrete containing the new aggregate. Although concrete contain

ing the Worcester fine aggregate did not perform as wel l in freeze

thaw testing as the concrete containing the reference aggregate, 

its performance is considered acceptable. 
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RECOMMENDATIONS 

1. It is recommended that the present Vermont Sand and Stone, Inc. 

facility in Worcester, Vermont, be approved as a source of fine 

aggregate for use in structural concrete. 

2. During the initial uses of concrete containing this aggregate 

on Agency projects, Materials and Research Division representa

tives shall conduct tests necessary to determine the performance 

of this aggregate in concrete under field condi tions. 

19 



1. SCOPE 

STATE OF VERr"ONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

Prepared By: l-1. Meyer~...0 
Date: March 26 , 1982 
Page: 1 of 2 

Appendix A 

VERMONT PROCEDURE FOR EVALUATING A NEW 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-MRD 9-82 

A procedure for evaluating new structural concrete aggregate sources 
by testing proposed new aggregates for compliance with Section 700 
requirements and by comparing results of tests performed on concrete 
using the new aggregate with results obtained from concrete containing 
a reference aggregate. 

2. PROCEDURE 

Genera 1 

The evaluation of a new structural concrete aggregate source (i.e., 
one on which the Materials and Research Division has no service-in
concrete data) shall be divided into two sections called: 

Phase I Section 700 and related tests, and Phase II Per
formance-in-Concrete tests. 

All requests for evaluation of new structural concrete aggregate 
sources shall be made, in writing, to the Materials and Research 
Engineer. Requests shall describe the type of material proposed for 
use as well as the location and quantity of available stockpiles. 

Materials and Research Division personnel shall perform all work 
necessary for both the Phase I and Pha se II sections of this eval
uation process. The work \'Jill be performed in an expeditious manner 
consistent with availability of manpower. Evaluations may require 60 
calendar days or more from the date the aggregate is available fo r 
testing (controlled by the availability of personnel to perform 
testing}. Delays beyond the control of the Materials and Research 
Division shall be documented and notification given of the consequent 
extension of time required to complete the evaluation. 

Test results shall be the basis for determining acceptance, further 
.· testing, or rejection of the proposed ne\'1 material. Failure of the 

material to comply with all applicable requirements, during any phase 
of testing, may necessitate rescheduling or termination of the evaluation. 

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

20 



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 involvement in the evaluation. A copy of the report shal l 
be forwarded with a cover l etter, informing the requesting party of the 
acceptability or nonacceptability of the aggregate. 

Phase I 

1. Following receipt of the written request, the Structural Concrete 
Engineer will schedule a field petrographic examination of the 
proposed new aggregate sovrce by the Vermont A.O.T. Chief Geologist. 

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

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

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

3. If 2(a) and 2(b) are yes, the Structural Concrete Engineer shall 
make necessary arrangements for obtaining samples from the desig
nated stockpile. 

4. The material shall be tested at the Central Laboratory using the 
Structural Concrete Subdivi sion Annual Aggregate Testing Program 
procedure. · 

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

Phase II 

1. The performance-in-concrete tests shall be performed on concrete 
prepared at the Central Laboratory. The proposed new aggregate 
will be evaluated by comparing results of tests performed on concrete 
using the new aggregate with results obtained from concrete containing 
a r eference aggregate. Cement, admixtures, and aggregates, other 
than the proposed new aggregate, wil l be selected by the Structural 
Concrete Engineer . No rmally, these material s will be the same as the 
materials currently in use at the Ready-mix plant where the proposed 
new aggregate will be used. 

2. Mix proportions for each class of concrete required shall be designed 
or approved by the Materials and Research Division and shall conform 
to Table 501 .03A of the Vermont Standard Specifications for Highway 
and Bridge Construction, current edition. 

3. Test cylinders shall be fabricated and cured in accordance with AASHTO 
T23. They shall be tested for compressive strength at ages 7, 14, and 
28 days in accordance with AASHTO T22. 

4. Tests of Slump , Air Content, and Unit Weight shall be in accordance 
with AASHTO Tll9, AASHTO Tl52, and AASHTO Tl21, respectively. 
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Appendix B 

"Ai 182F Rev. 2M :Y.f.l2 

ml m 

Rev. 2M 4/83 
2M 6/84 

STATE OF VERMON'I 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Benda 
CF 

Report _____ ..:.1..::;,0....:-2::...4:..,_, 19 ....M_ 

Lavin Labor <1 tory No. --'AUl84~__:.1 ~32:.;4!...--___ _ Tceted By ------------------
Name ____ ___,EwiL..Lnuoe,_Ac.:g~g;l.lr...lie~q~a.l<.:te...._,f~o~r....:· C~o::.:.n~c:.!...r.:::.e.!::te~--=-5=-0 ~1 ---------------

Identif ica cion Marks ----'E...,y._.a._.l_,.u .... at_,.,t:..>o::.:.n'-"=-s~am.:.:zp::.:l~e:..,_ _ _ _____________ _ 

Submitted by --"'M,..eyJ-Je...,r ______ Title _..:..P:....:FP:..,_ __ Address ----- ----

Sampled 9-27 , 19 84 Received 9- 27 , 19 8..!_ Testing Comoleted 10-24 I ~4 

Sample from _______ ....:S~t::..:o:..::cc:.;k.~:;,p.::..;il:...;e:.....:.@~Ve;;.;rm...;;;,;;o....,n..;,t_S ..... a_n_d_&_ S_t_o_n_e.:.., _I_n_c_. _-_W_o_r_ce_s_t_e_r __ 

Quantity ReprP.sented ------------------------------- -------

Source of Ha terial ___ __ V~e::..:r....::m.:.:::o:.:..:n.:::.t....:S::..:a~n:.;:d_&::....;S:..:t:.;:o..:..;n.;:.e~, ....:I:..;.:n:..:::c...:.. _-__;,l~:..:::o..:..r...:.ce~s:...t:...e_r _______ _ 

Project Ne.rne & Number_.....,.,.._--!!.Wo~r~k:..tP:..!.l..::.a:.:.n....:8::..;4:...-..:::C_-.:..:15:;,_ ________________ __ _ 

Examined for Item 704.01 
-----------~~~~..::;,.:..----------------------

Total Sample 
Sieve Size % Passing 

4 l/2" 
4" 
3 1/2" 
3" 
2 1/2" 

TEST RESULTS 

Fineness Modulus 
% Coarser Thsn 

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

Percent of Wear 

97 AASHrO T3 
80 AASHTO T4 
54 AASRTO T96 
36 _ Grading 
17 1. 

2" 
Fractured Faces, ---

1 3/4" 
1 1/2" 
1" 
3/4" 
5/8" 
1/2" 
3/8" 100 
No. 4 98 
No. 8 83 
No. 10 
No. 16 64 
No. 30 46 
No. so 20 
No. 100 3 
No . 200 

No. 4 2 
Thin & Elongated 

Fineness Modulus • 2,86 Pieces, % 
Color = 

Soundness, % Loss 3.11 
Coli!Dtents: 
This materi al \'las tested for gradation , co l or and sound-
ness . The resul ts are as indicated. 

Sand 
Portion 

S. J. Gage, P.E., Chief Encineer 

-a -/ Yl . -tJ () 

By: _ __ tt::. r,c. d::__~:~tG:~J-v~/rjlJ 
fl. F. NtcholsJn, l'.l. , MJ,cr1a1s & licscarch Eng111eer 
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TA 18) Rev, 1M -:1/&0· 

Laboratory No, 

Name 

Identification Marks 

STATE OF VERWNT 
A6ENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
W.ontpelier 1 Vermont 05002 

REPORT ON MISCELlANEOUS SAMPLE 

Appendix B 

Benda 

Report _____ ..:,12~-;..:1..:..1 __ , 19 .§L_ 

C84 1256 Tested by Reed 

Fine Aggregate for Concrete 

Evaluation Sample 

Submitted by __ M;.;.;e::..y..;:;e;...r __ _ Title __ .,.~;.P.ufP~-- Address ---------

Sampled __ 9-.--2~ 19 §L_ RAceived 9-27 1 19 __M_ 

Sample from Stockpile @ Vermont Sand & Stone- Worcester 

Quantity Represented 

Source of Material Vermont Sand & Stone, Worcester 

Location used or to be used Work Plan 84-C-15 --------------------------------------
Examined for Item 704.01 

Ottwa Sand 

Cube # 1 - 2900 
# 2 - 2775 
# 3 - 2775 
Avg - 2820 

Cube II 1 - 3675 
# 2 - 3838 
# 3 - 3750 
Avg - 3750 

TEST RESULTS 
3 day 

7 day 

Mortar Sand 

Cube # 1 - 3838 
II 2 - 3913 
# 3 - -
Avg - 3875 

Cube # 1 - 4913 
# 2 - 4363 
# 3 - 5213 
Avg - 4830 

This material was examined for mortar strength_. The results are as indicated. 

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

'i!:d.YJ~ 
By: -· v ( (t;J!;r 
R. F. lnchol!>on, P.E., Maierials & Research Eng;;eer 
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TA 182F Rev. 2M :f._Q2 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 

Appendix B 

mlm 

Rev. 2M 4/83 
2M 6/84 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON S,\MPLE OF AGGREGATE 

Benda 

Report -----'l...l.l..;J-2..,9'---' 19_M_ 

Laboratory No. __ G_8_4_0_7_8_5 _____ _ Tested By _ __.G-.at.-e:;.;s'-------

name _________ F.;;_;i n....;e:......;...A"'"g.,_gr'-e:;.og~.,;;a;.;:t.;:;.e_f:....;o;.;.r__;,C.:::.:on;.:..;c~r..;:e:..::t.;::.e_--.:.I.;:;t.::::em~5:..::0'""1 ________ _ 

I dent ifica tion Marks ___ E=..v:....;a:.;:l.::u.;:;.a.;:;.t;...;i o;.;.n:......::S;:;am::..:~P:....:l:..:;e:.-..~(.J..F.J..rlJJoo~t~of:,_j:p,_..i..:.l~e.~..) ---------

Submitted by _.:..M.!!;e...l.y.:::.e:_r _____ Title _.._P"-'FP'----- Address ---------

Sampled 9-27 , 19~ Received 9-27 , 19 84 Testing Com"Dleted 9-28 ·~ 
Sample from ______ .....,Su.t~o .... ck ..... o .... iul_,..e_@&-JVw.e...,_rm~onu..t.._,Su.~a.u.nd""'-'o&L....WS ... t .... onwe......;-'-'I.Wo ..... r._.c...,e_,s ... t._er,__ ____ _ 

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

Source of Materinl Vt. S & S. Worcester 

Project Name & N~ber . • Possjble Future Use 

Examined for -------t..J.Q......U..L----------------------

Tot al Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
1" 
3/4" 
5/8" 
1/2" 
3/8" 100 
No. 4 99 
No. 8 83 
No . 10 
No . 16 65 
No. 30 47 
No , 50 24 
No. 100 5 
No . 200 dry 1 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

95 
76 
53 
35 
17 

Fineness Modulus • 2. 77 
Color = 1-1 

Col!llllenta: 

Percent of Wear 

AASHTO T3 __ _ 
AASHTO T4 
AASR'IO T96 __ _ 

Grading 
Frntut:ed Faces, :t ·---
Thin & Elongated 

Pieces, % 

Soundness, % Loss __ _ 

This material was examined for gradation and organic 
impurities and the results are as indicat ed. 

Sand 
Portion 

r;, J, Gage, P.E., Chief Engineer 

- .... ;c-~1. 71 ~~ lc(.t/7 
~:~~-~;n, P.E., Materials & Research Engineer 
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TA 182F Rev. 2M ~~2 
Appendix B 

ml m 

Rev. 2M 4/83 
2M 6/84 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier , Vennont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Benda 

Report ____ _._1,_1-_.2=9 __ , 19~ 

Labor a tory No. _ _ G_8_4_0_7_8_6 _ ____ _ Tested By Gates 
-~~=---------

Name __________ F_i _ne_A""'g""g_re-'g"-a--'t:..::e__;_fo=-r;.__;;C:...:o;....;n..::.c"-re;;;..t;:.;:e'---I::...;t,_,em:::..:.:._.:::..SO.:::..l,__ _______ _ 

Id en t if ic a tion Harks ___ E=..v;....;a~~l-=u~a...:..t =-i o:..:.n.:.-=S..:.a:..:;,mpc...l:..:e::....__!..( :::Ba:::..:C:..:.k!......:::o..:..f.-~P~i~l~e:..L) _ ________ _ 

Submitted by __,_M"""e .... y,_er,__ _______ Title _..:.P..:..F~P _____ Address---------

Sampled 9-27 , 19~ Received 9-27 , 19 84 Testins ComPleted 9-28 

Samp 1 e from ______ _,S.L.lt~ot.\ocAkiLo Li ll.J.e~@~Ves;JrL.l!m~o!.Wn'-kt....:SoJ.Ja.un~dl....JI.&_,S..utl.l.oLLJnu;;e-=..-....IW1.1.ou.r ..... cs;.e;l..st~o,~;ear _____ _ 

Quantity Represented ----------------=------------
Source of Ha terial ___ __,Yut ..... ........._S__,&oa.....S"""._,uW!,Loruc'<le...,su.t:JW.e.L..r. _______________ _ 

ProJect N~e & NUIIlber __ _.P_.pL>si.Ois....Lj JJ_b~J e~ . ..a.F.J.iuu.t.u.Uure~UI..Ols..s;;e _______________ _ 

Total Sample 
Sieve Size % Passing 

4 l/2" 
4" 
3 1/2" 
3" 
2 l/2" 
2" 
1 3/4" 
1 1/2" 
1" 
3/4" 
5/8" 
l/2" 
3/8" 
No. 4 100 
No . 8 84 
No. 10 
No. 16 66 
No. 30 48 
No. 50 ~4 
No. 100 5 
No. 200 dry 1 - -

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

95 
76 
52 
34 
16 
0 

Percent of Wear 

AASHTO T3 --
AASHTO T4 
AASRTO T96 __ _ 

Grading 
~tured Faces

1 
1. _ _ _ 

Fineness Modulus • --=2~·::....73=--
Thin & Elongated 

Pieces, % 
Color = .(1 

Soundness , % Loss ---COll!DleOt!l: 

This material was examined for gradation and organi c 
impur ities and the results are as indicated. 

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

'7?d r; ~lrfl;v 
By: R · E ·neer R. F. ~icholson, P.E., Malerials & esearcn ngl 
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Appendi x B 

TA 182F Rev. 2M :f_GZ 

mlm 

Rev . 2M 4/83 
2M 6/ 84 

STATE OF VERMONT 
AGENCY Oi TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpel ier, Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Benda 

Report _____ 1;..::2;...-....:..4 __ , 19~ 

Laboratory No. G84 0813 Tested By ---=Gc=-at.=.;e=..::s:...-____ _ 

Uame ________ .:....F.:.;i n""'e::...:..A ... g...,g~re::og"""a:..;t~e-f;...;o;.;r~C.;;.o n;.;;c:.:r~e:..;t~e---'I:..:t..,e""'m_5;:;.;0::..1:...-________ _ 

Identifica t i on Harks -~P~r-=e.:.;l.:.:im""'i,.:.n~a~r .. Y....:S::..:a:;;m:.~::p.:.;l e=-------·--------- ---

Submitted by -G=-=a...,t'-=e'-=s _____ Title _...:,P..;..F.:..P ____ Address---------

Sampled 10-16 , 19_§_4 Received 10-16, 19 84 Testing Com"Dleted 10-18 t 19 84 

Sample f r om ------....:S""t~o~c~k~p~i l~e~@~Vt~·~S~a.w;nd~&~S~t~on"-!.le~-__,!!;Wo~ruc..:.eo.o~s~t:l<.er!...-_____ _ 

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

Source of Haterinl ___ ;...V~..~t .... --"'S.IoWanwd~&~St.~:.:o='l.n~e'------------------

ProJ ect Name & Number _ _,..,.,,.....;W;.;.;o;.;r...;;k:....:....P.:.;la::.:.n.:....::8..;..4_-C::..-....:1:...:5 __________ _ _____ _ 

Examined for ______ 7:....;0::,_4:..;•..;:;0..;..1 ____________________ _ 

Total Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
l" 
3/4" 
5/8" 
l /2" 
3/8" :100 
No . 4 ~~ 
No. 8 81 
No. 10 
No. 16 62 
No. 30 44 
No. 50 22 
No. 100 5 
No . 200 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

95 
78 
56 
38 
19 

Fineness Modulus • 2.87 
Color = 1. 5 

Collllllents : 

Percent of Wear 

AASHTO T3 
MSHrO T4 ---
AASRTO T96 ----Grading 
Fractur ed Faces, 7. __ _ 

Thin & Elongated 
Pieces, % 

Soundness, % Los s __ _ 

Thi s materia l was examined f or gradation , fi neness modul us , 
and organic impurities. The results are as indicated . 

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

Oy: -eJ.~~~@t
R. F. Nicholson, P.E., Mmerials & Research Engineer 
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TA 182F Rev. 2M :f..~z 
Rev . 2M 4/83 

2M 6/ 84 
STATE OF VERMONT 

AGENCY Of TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON s.~LE OF AGGREGATE 

Appendi x B 

Benda 

Report --- --'1-=2--4-'--' 19 ~ 

Labor a tory No. __ G_8_4_0_8_4_1 _____ _ Tested By _......;;;G.;;.;.at.;;..e:;..;:s'----- --

Hame _______ _ F_l,;.._. n-'e'--A ... gg.._r'-'e""g""'a..:.te..:;_;f...;o....;r_.;;..Co:;..;:n.:...:c:.:.r...;;e..:.te.;;_...;I-'t.;:.em~S:..;0:..;1 _________ _ 

Identifica tion Harks _..:.P..:.r..:.e.:...:l .:.;im;.;.;i~~n;.;::a.;;..ry"-o.,;S:;..;:a;.;;.mLp..;;.le;;__ ________ ________ _ 

Submitted by _...;G;.;;a;..;;t.;:.e.;;..s _____ Title _...:..P..:..F.:..P _ ___ Address _ _____ ......_ _ _ 

Sampled 10-16, 19~ Received 10-16 , 19 84 Testing Comt>leted 10- 18 

Sample from --------~S~t~o~c~kp~i~l~e~@~G~r~i~s~wo~ld~-~M~on~t~p~e~l~ie~r~J~c~t~.----------

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

Source of Material ____ _,N.:.::a...,d""e""au..._-...:::J...:::O.:.:.hn;.:.s::.:o~n:...-__________________ _ 

Project N~e & Number_....,.,._.WJJoou.r~k_P:..,l~a!!.n!-!!N~o=-• ...l:8c4;;:-.l;:.C-~1.:.,5~-------------

Examined for ------~7~0~4~~----------------------

Total Sample 
Sieve Size % Passing 

4 1/211 

4" 
3 l/2" 
3" 
2 1/2" 
2" 
l 3/4" 
l 1/2" 
l" 
3/4" 
S/8" 
1/ 2" 
3/8" lQQ 
No . 4 98 
No. 8 81 
No. 10 
No. 16 62 
No. 30 39 
No . so 19 
No . 100 8 
No. 200 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

92 
81 
61 
38 
19 
2 

Fineness Modulus • 2.93 
Color • 

Comments : 

Percent of Wear 

AASHTO T3 
AASHI'O T4 ---
AASRTO T96 _ Grading __ _ 

Fract ured Faces, 1. ___

Thin & Elongated 
Pieces, % 

Soundness, % Loss ___

Thi s materia l meets r equi rement s for t he tests 
indicated for i tem 704.01 . 

Sand 
Portion 

ACCEPTED 
s . .1. G<:~;~ . 1-'.E.. Cl1ief Engineer 

ted : 11 ~e~~~T
~:~~Nicholson, P.£., Ma~erials & lxcsearch Engineer 
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Appendi x B 
TA 182F ~ev. 2M ~.C2 

Rev . 2M 4/83 
2M 6 / 84 

STATE OP ~RHONT 
AGSNCl or TRANSPORTATION Benda 

mlm 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON SAMPLE OF ACGREGATE 

Report ___ _ 1~2,_-..:.4 _ _ 1984 

Laboratory No. _;G.;;.84.;._;:0;..::8...:..42=------- Tested By _ _.:;.Ga::.;t::..;:e;..::s _____ _ 

Hame _______ ___,C:<..:o:..::a"'"r"""s.::.e..:.A ... g .... gL.:..r.:.egOI.,;a::..;t::..;:e;.._;_f.;;.o r:...;C:..:o:..:.;n;..::c.:..re=-t::..;:e~--=-I t.:..:e:::.:m.:.-=.5.:;.0.:..1 ---------

Id en tif ic a tion Marks _ ..:..P..:..r.:::.e:..;ll:..::. m::..:i.:n~.:::.a.:....ryL.-..::S:.:::a::.::m.t:.P::..:l e=---=-3/~4;...'_' ..::C..:..r.:::.US:::.:h~e:..::d:.....;..I g~n~e:..:o:.:::u.:::.s....;S:;.;t::.:o:..:.:n;..::e ____ _ 

Submit ted by --"G""a~t.::.es:;.._ ___ __ Title -~PF~P ____ Address ---------

Sampled 10-16 , 19 8 4 Received 10- 16 , 19 84 Testing Com'Dleted 10-18 

Sample from ______ ~S~t.:::.o~ck~p~i~l~e_@~G~r~i.::.sw~o~l~d~-....;M~o~n~t~o.::.e~li~e~r-.::.J.::.et.::.·~----------

Quantity Represented ----------------~-------------
Source of Material ___ _,.C<..:.O:.:.:O~l e:....y..._-_:.:W~eb~s::..:t:.:::e:.:..r..:.v~i l~l~e,_ _____________ _ 

Project Name & N~ber _ ___,, _.W..,ou.r.Qk....;P~.ol~o..:.au.:n:...!!.No:.u... • ...:.8:.;:;4~-~C -~1~..:;5'----------------

Total Sample 
Sieve She % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 l/2" 
2" 
l 3/4" 
l 1/2" 
1" ]QQ 
3/4" 2fi 
5/8" 
1/2" 
3/8" 31 
No. 4 5 
No, 8 3 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

Percent of Wear 

MSHTO T3 
AASH'l'O T4 ---
AASRTO T96 33 
.....B... Grading 
Fractured Faces, 1. 100 

Fineness Modulus • 
Thin & Elongated 

Pieces , %: 1,1 ----Color • __ _ 
Soundness, % Loss __ _ 

ComDlents: 

Th i s materi al meets r equirements for t he test s indicated 
for i tem 704.02. 

Sand 
Portion 

/~CC:EPTED 
S. J. G::tr.;P., P.E., ChiE'i En~ineer 

. ---z.U l( K,£~~1&? 
By. ---· 
R. F. Nicholson, P.E., hio edc.;s & Research Engineer 
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Projec t Name STATF. OF VF.RMONT 
AGENCY OF TRANSPORTATION 

Wor k P~l~an~----
Pro .lect Number MATERIALS AND RESEARCH DIVISION 
___ 8.4-C-15 Hontpelier, Vermont 05602 

Report on Concrete Test Beam or CyU nders 

Appendix C 

Benda 

T.ahot":ltory No. C84 11 26 (2.§1Jeport ofr;..__...s.2.~o~8 __ ....:Day Breaks Date typed 11-29-84_ __ 

Pay Item Perf ormance in Concrete Type of Sample:..-__.E:..Iv:JoJa.All:!!uall.!tlt.!i.!alo:un _ _________ _ 

Submit t ed by_ --LM!Sie:,r.ys;:.er!-____ T i tle PEP Address~----------------

Source of Material Mat . & Res. Laborator y 
3 

Quantity Represented. ___ 1:...:·:..::8_f.;_t:..;·~--

Coarse Ar-r,rc~atc Cooley -Websterville Fine Aggregate Vermont Sand & Stone. Worcest er_ 

Cement nrand, ____ G~l~e::!.n!::!s~Fa~l~l;.,:S~ ______ Type. _ ___;I;..;;I _____ ...:Lbs •. _~6~60IL-____ _ 

Ai. r Entraining Admixture MBAE 10 Dosage 6 oz/cy Admixture WRDA Hyco 1 Dosage 3 oz/ cwt 

Haximum allowable wa ter content, Gal/Cy _____ Total Aggre~nte, Dry Wgt • . -LJ28o..Zu7 _ _ _ _ _ _ 

Field Tented by Structur al Concrete Subd i vi s i on Lab. Tested by Stevens_ ___ _ 

s~npled from Sears Mixer @ Lab Date Sampled: 10-26-84 -----
Location Used or to be Used. ____ .J..I-..esoLJt~MLA.iAx...~B~a.ut.:.C~h-'#~1!...-.--------------· 

Exami ned for Nod . of Rupture. _ _________ ~Compressive Strength. _ _____ - - --

TEST RESULTS 

Unit l~dgh t Fr esh Concrete 145.40 Air: Pressure 6.0 Chace:,._ ___________ _ 

Total Ha t e r, Gal/Cy Used 31.5 Slump__,3.__ __ Temperature , Concrete~..:...7:::..3 _ _ _ .Ainbient _ __ _ 

Cyl. 
Specimen tir.i t Date Date Desired 

No . Hg t . Rec'd Broken age at 
P.C . F. break 

1 14/ 
DA-1 2 147 10-26 11-2 7 

3 146 
4 146 10- 26 11-9 14 

5 147 
n 141 10-26 11-26 ·28 --

- -· 

--;r.- ;u S Stnndard Cured , P • Pl eld ~ured 
Types of Breaks: 

mlm 
Comments: 
TA 1.0311 Rev . 
2M 4/81 

2M 8/83 

QEJQ00JB 
l 2 J 4 5 6 

Age at Type* Break 1 Break 2 Ave. Br eak Typ e 
Break S - F P. S.I. P.S. I. P. S.I. 1 2 

7 s 3873 3820 3847 

14 s 3979 4174 4077 

31 s 5084 4987 5036 

-

-
s. J. dage, P.E:., Chief Engineer 

,. ~~~~~~/@;z 
~;~~Ni~11~i~uii , ~~~~. Ma(orials & Research Engineer 
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Pto.1cct Name STATF. OF VF.RMONT 
AGENCY OF TRANSPORTATION 

Work ;....P.::..la::.:.n.;...._ _____ ..,.,. 
l'ro:\ cc-t Numhcr MATERIALS AND RESEARCH DIVISION 
_ _§_4-C-15 Hontpelier • Vermont 05602 

CORRECTED COPY Report on Concrete Test Beam or Cylinders 

Appendix C 

Benda 

Submitted by_....;M~e=-y~e:.:.r _____ Title._:_PF:...;P ___ _;Address. _____________ _ 

Source of Mate ria 1._---.JM~a:!..!t~·~&....;R~e::.::S:..t•--:;la~b~-· ___ __;Quantity Repre sented. __ _;.1..:.. 8;:__;f....;t;_
3
_ 

Coar se Ar,p,rc~ate Cooley - Websteryi lle Fine Aggregate._-!.V~t.:.... • ..::S~a!!.!n~d....:&~S:.!:t~o:.:;ne=--.---=.:W.:::.o.:...;rc~e::.:S:..::t:.::e;..r __ 

Cement Brand Glens Falls Type. _ __;I:_:I:..__ ___ __;Lbs •. _ _ .:..660 

Air Entraining Admixture MBAE 10 Dosage 6 oz/cy AdmixtureWRDA Hycol Dosane 3 oz/cwt 

Hax.ir.lum allowable water content, Gal/Cy. _ ____ Total Aggrer~nte, D1·y Wgt. 2877 

Field 'rented by __ __;;$ut.Lr:ull.~.:.rtul.ulr.:dau.! -"Cuo.Jtn.u.C;.._DLLLJi Yt----'Lab, Teo ted by._~S~te=.;V~e:.!.!n~S-

Sampled from Sears mixer @ lab Date Sampled: 1 0-26-~ . ...;...4 ___ _ 

Locn tion Used or to be Used. ___ ....;t!<,:oe..,su.t'-'mw.lu. x~b'""'a_..tc...,h.L...U#..~oo2 __________ _____ _ 

Examined for Hod . of Rupture. ___________ C.ompreosive Strength~---------

TEST RESULTS 

Uuit Height Fr esh Concrete. __ _:.1..:.:45:::..c·:..:9:..::8:___~Air: Pressure.--=5:.::.•,::.5 ___ Chace. _________ . 

'l'ot01l l·!ater, Gal/Cy Used 31.3 Slump.~2Y.::...z __ Temperature, Concrete 7.::..2 __ -!Alnbient ____ _ 

-- Cyl. 
s pccimcn ur.it Date Date Desired Age at Type* Break 1 Break 2 Ave . Break T_yJ>..e 

No . Hg t. Rec'd Broken age at Break S - F P.S.l. P.S. I. P.S. I. 1 2 
P.C.F. break 

1 147 ·--
-2 

2 147 
10-26 11-2 7 7 s 3667 3961 3814 

3 147 ~·--

4 147 
10-26 11-9 14 14 s 3988 4191 4090 

DA 

5 147 ·--
_fi 147 10-26 11-26 28 31 s 5226 4943 5085 

--*S .., S t :mda rd Cured; F .. Field r.ur ed ---
Types o f Breaks: 

mlm 
[;JEJQ00JB 

l 2 J 4 5 6 

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

Uy: ??.d. I( ~(rj'41 
R. f. Nicholson, P.E., Maierials & Research Engineer 

Comment s : 
TA 111311 Rev. 
2N <'l/E.l l 
2t1 8/83 
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Pro.\cct :-\amc STATf. OF VF.RHONT 
AGENCY OF TRANSPORTATIOH 

Work P_.l-"-a ,_,_n ____ -:-: 
Pru~f~~t -N-;W,;"bcr MATERIALS AND RESEARCH DIVISION 
- - ·-· ·----8..4.:1:-15 Hontpelier, Vermont 05602 

Report on Concrete Teot Beam or Cylinders 

Appendix C 

Benda 

Lahot·.Ho ry No • C84 1128 ( 2ill.Jeport o~:..f _ __J,2;.J..8L..-_ _:.Day Breaks Date typed 11-29-84._ .... ; __ 

Pay Item .....:..;Pe:..r~f~o~nn~a.!.!n~ce~!~n~C~o.!.!n.!S.c.:...;re=.t,.,e.___ Type of Sample._--'E~:.:v!..!a!.ll!..!.u!Ba..lot..~oi~onu...... ______ _ 

Subml t t ed by_-.!M:.!Se:..Jy:..:>ec.!..r _____ Title PEP 

Source of Haterial Mat. & Res . Laboratory 

Address. __________________ _ 

3 
Quantity Represented. __ .......;..1 .:..'8;___;f_;t;..;.. __ 

Coarse AAr.rer.ate Cooley - Websterville Fine Aggregate Vt. Sand & Stone , Worces!ru:.,__ 

Cer..cnt nr and. ___ ~Gct.l~en!.!;s~F~a~lc!l.:::S _________ Type._.........:I:..:I:......... _____ Lbs._--l.l6!..11.l.1 ______ _ 

Air Entraining Admixture MBAE 10 Dosage ::s oz/cy Admixtu:-eWRDA Hycol Dosage 3 oz ,_/c.;...w_t'---

Ha:dmu:n allo1~ahlc water content, Gal/Cy _____ Total Aggregate, Dry Wgt. --=3..:.0.;::.2;_3 _____ _ 

Fie ld Tes ted by Structura l Conc rete Subdivision Lab. Tested by __ ~S~t~e~ve~n~sL--

s~npled from Sears Mixer @ Lab Date Sa~pled: 10-26-84 

Locat ion Used or to be Used Test Mix Batctl..JtJJ..3 ___________ ___ _ 

Exar.1ined for Nod. of Rupture. _________ _ Compressiv~ Strength 

TEST RESULTS 

Unit lkif,ht Fresh Concrete._-.!1.:.:.4.:!.6.:.:.7~4!.....-__ _:Air: Pressure~--=5:..:·.=.0 __ Cha ce ------- --
Tot nl Hater , Gal/Cy Used. _ __,.3~2 ..... ,_5 _ _ Slump._-'3L--__ Temperature, Concrete:............:.7-=2:___~Ambient __ _ 

~n Spc:ci m 
No 

-
1 

3 
L 
5 
_F. 

-1 
- I 

mlm 
Cor.r:ocnts : 

Cyl. 
vr.lt 
l~gt. 

P . C. F. 
148 
149 
148 
148 
148 
14A 

l'A lSJII Rl·V. 
2~ <1/81 
?/~ P./WI 

Date Date Desired 
Rec ' d Broken age at 

break 

10-26 11-2 7 

10-26 11-9 14 

10- 26 11-26 28 
-· 

F • Field Cured 

Age at Type* Break 1 Break 2 Ave. Break TYl-'<! 
Brenk S-F P.S.I. P.S.I. P.S.I. 1 2 

.... --
7 s 3625 3731 3678 

14 s 4041 4174 4108 

31 . s 4748 5022 4885 -- ·---

... 

-

s. J. Gage, P.E., Chief Engineer 

~d.l{~/$9 
By:..... · 1 & Research Engineer R. F. Nichol~on, P.E., Matena s 
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T'ro.l cc t :-i;l mc STAT~ OF VERMONT 
AGENCY OF TRANSPORTATIOt~ 

Work P .... l.,..an'"--- - - -
'Pr.)}~~t N1unhc r MATERIALS AND RESEARCH DIVI SION 
- ··· . ___ SA::...C-15 Montpelier, Vermont 05602 

Report on Concrete Tee t Beam or Cylinders 

Appendix C 

Benda 

Lahor.,to r y No • C84 1129 ( 2§.Ueport ot..f _ _.~.2;.1J8t___-'Day Breaks Date typ2d 11-29-81_ __ 

ray Item ..!.P..::e:!.r.!.f~or!..!m!.!!a~n~c~e'-..!.i!..!n_,C'!Jo>!..!n.!-"c.;,r~e,_,.t""e _ _ Type of Srunple. __ "'-Ev~ai!...luu!!!aw.t:.!i~oun _ ____ _ _ _____ _ 

Submitted by M.~e'-lv:s.e.!..r ___ __ Tit le PEP 

Sour ce of Material Mat. & Res. Laboratory 

Addr e!>a 

3 
Quantity Re pre sented. __ __:.1 ~· 8:...-.:f_,t:....:·--

Coar~~ A~p,rc~ate CooleY - We bs tervil l e Fine Aggregate Vt. Sand & Stone, Worcester ----
Ce:;;c:-~t Bra nd Glens Fa lis Type. _ ___::l...:..I ____ __:Lba • _ __:::6....:.1..:..1 _ _ 

Ai r E~training Adm1xture~.~1~0~-~Dosage__3 oz/cy Admixtu::e WRDA Hyco! Dosage_3 oz/c 't}t -·-

:t.:l:dm11m allowable water content, C.al/Cy _____ Total Aggregate, Dry Wgt. ---"3'-"0.::.2::::.3 _ _ _ 

Fi e l d Tes t e d by Struc tural Concrete Subd i vi s i on Lab. Tested by __ ~S~t~e~v~e~ns 

S<!npl ed from_~ear:s Mixe~r~@~L~a.::::b ___ _ Date Sa~r.pled :_10-26-84 ___ _ 

Loc~tion Used o r t o be Used Test Ml x Baa.twc..J.h.L...JI#:.!t4 ____________ ___;c___ 

Exenincd for Nod. of Rupture:.__ __ _ ___ ___ Compressive Strength 

TEST RESULTS 

lJr, i r \~e i ght Fresh Concre t e__14.._7_,_. -"'18,__ __ _;Air: Pres surec__.-4:..:•..:::8:.___ Chace~---

To t nl Hate r , Cal/Cy Us ed_---"3..,.2.a.:.O..__.Slump 2 3/4 Temperature, Concrete. _ _:7_:1:___ -'Ambient __ _ 

Cyl. 
'u..1n vr.it Date Date Desired 
o . Hgt. Rec'd Broke n age at 

P.C. F. break 

DB-2 
T 148 
2 148 10-26 11-2 7 -3 149 
4 149 10-26 11-9 14 

-
5 149 

.. 6 149 10-26 11-26 28 
t-----

··- -

--t-

----~ 
F ., Field r.ur ed ·*s--;;,·· s t andard Cur ed; 

Typ•s of Breaks : 

~EJQ0DJ[j 
mlm 
Co:-;:-·c:\ t s : 
1 .\ 1 'I J ll !{, v . 
2' . J / 21 

1 2 J 4 5 6 

Age at Type* Break 1 Break 2 Ave. Break !YE. 
Bre nk S - F P. S. I. P.S.I. P.S. I. 1 2 

-
7 s 3785 3643 3714 

. 

17 s 4359 3837 4098 

3 1' s 5270 5075 5173 

s. J. Gage, P.E., Chief Engineer 

.-£?-t'Yl~ ~"- -,Lf(. p r I tf'tt ;z 
Sy: . 
R. F. Nicholson, P.E., Materials & Research Engmeer 
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ProJect :-lame STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATIO!I 

Work P...!.l~an~----
Pr~~!ccc Numhcr MATERIALS AND RESEARCH DIVISION 
________ !3.1;:!; - 15 Mon t pelie r 1 Vermont 05602 

Report on Concrete Teet Beam or Cylinder s 

Appendix C 

Benda 

Lahot·a t o ry No. C84 11 ~~eport 0 ._f _-.J-2 ..... 8~---'Day Breaks Date t yped 11-29-84_ _ _ 

P:~y Item Performance In Conc rete Type of Sample~--lE=-'vw:a~l..!Ou~Ba..!t.t.A:i oll.JnLL------------

Submitted by __ ~1_tle,.:r ______ Ti.tle . PEP Addres s. ______ _ _______ __ 

Source of Haterial Mat. & Res . Laborator.ot.y _ __ ___;Quon t ity Represented 
3 1.8 ft. 

Coars~ ~Rp,re gate Cooley- We bs terv i lle Fine Aggregate Nadeau - Johnson 

Ci!~.cn t nr a nd. ___ ~G:..:.l~e:..:.;nS::_:f...::a:..:l'-.:l..::s~-------Type. _ __:I:..:I:...._ _____ Lbe ._...JJ6~6l.l.O ____ _ 

Ai r En t r aining Admixture MBAE 10 Dosage 5 ozjcy AdmixtureWROA Hycol Dosage_3 oz/cwt __ 

lla:d.mllm allO\~ahle water content, Gal/ Cy _____ Total AggreAate, Dry Wgt. __ ...::2::!:8~4~5 ____ __ 

Fi e ld Tested by Structural Concrete Subdivision Lab. Tested by __ _;~L_ ___ _ 

Sanpl ed f r om Sea r s Mixer @ Lab Date Sa~pled: · 10-26-84 

Locati on Used or to be Used. ____ _ Rrurence Mi x Batch #5 

Examined for Hod. o f Rupture'--------- ---- --C.ompreesive Strengt h;.__ ___ _ 

TEST RESULTS 

Unit Weight Fresh Concrete 146.60 Air : Pressure'-----'4....:.·..:...7 __ Chace 

Total \·.'ate r , Gal/Cy Used._~3.!..1.:.... 4.!..-_.Slump 2 3/4 Temperature, Concrete~....:.7.;::2 _ _ ~Ambient ___ _ 

.. 
Cyl. 

Spec lm.:!n u r.it Date Date Desired 
~o . Hgt . Rec ' d Broken age at 

·--T - ~.C. F. break 
147 

2 147 
10-26 11-2 7 GA-1 

- 3 147 
4 147 

10-26 11-9 14 

5 147 10 - 26 11-26 28 __ _p __ ,_ 147 

----

·-
- ~--

F .. Field C:ured *s--;. S t nnd:~rd Cured; 
Types of Breaks : 

Q~D00JB 

Age at 
Break 

7 

14 

3 1 

mlm 
Comment s: 

1 2 J 4 5 6

TA l H)H H~v . 

2' 1 <1/81 
l> i·i fi/H'I 

Type* Break 1 Break 2 Ave. Break Ty_~e 
S - F P . S. I. P. S.I. P.S.I. 1 2 

---
s 4192 3962 4077 

·---1----
s 4350 4536 4443 

s 5394 5456 5425 

--
B. J. Go~, P.E., Chief Engineer 

~J,YJ~ 
By:-· - I p { /tf}t ;z. 
n. ~. NlllhtliCIIIl, f.E., Materials & Research Engineer 
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Work Plan 
p r:~ :·~c t- ·t:·\~·~!-~-r 
__ ·- ___ 84:·C::.t5,_ __ 

STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATIOtl 

MATERIALS AND RESEARCH DIVISION 
Montpe l ier, Vennont 05602 

Report on Concr e t e Tea t Beam or Cylinde r s 

Appendi x C 

Benda 

l..l hOLHory No. _ __::.C.::..81_11ll__l?~eport 0 f..__..._28..__ _ __;Day Breaks Da t e typed 11-29-8_4_ ___ _ 

ray It em _ _ ~rfo_rmance in Con'ifet...e __ Type of Sample Eva 1 uaut<.!i~o!.!.n __ _ 

Subr.1i t t e d hy __ Mgy~r Tit l e_fEL _ __ Addresa _ ______ _ 

3 
Source of ~laterial MaL!._R.~abora_tory Quantity Represente d __ ~~_!!:_ _________ _ _ 

Co a r s <! 1\gr,r cr,a te_ C_QQleL:.. Web~t_erv ij_~ ___ Fine Aggregate Nade au - J ohns on 

C-:!~<.::1~ nr and. _ ___ GLe_qs Fll!.L_ __ _ _ _ Type. _ ___:l:..::I~ _____ Lba • _ _ 6~6~0~ 

A! r F::lt t a i ning Adod.xture_MBAE 10 Dosage_§_...Qti.,c.~...v_-'Admixture WROA Hycol_Dosa£~_ 3 o~(~~t- __ _ 

:-:,,xlr.;,m, allo1~ahle water cont ent, Gal/Cy _____ To t a l Aggr eAate, Dry Wgt. 284 5 

Field Tes ted by St r uc tura l Concrete Subdivi sion Lab. Tested by ._ --->£5-"'teuv.e..ns_ _________ _ 

S:u.,~. lec! fror:~ __ Sears _M_i_~~r_~_!.. ab Dat e Ssll'.pl ed :_10-26-84 ____ _ , __ ·---.. 

t "c" : ion Used or t o be Used __ __Bef.e.re~nwc ... e;;._j:JMLJ..i.o..x.._~B'l.la;ut~o.~.coLJhL...ZL#J.L6 __________ ________ -· __ _ 

E:x · -d nccl f <H Hod . of Rupture. __________ _ _ Compressi ve Strengt h _ _________ ___ _ .. 

TEST RESULTS 

!ir.i r t·:d t,ht Fr esh Concre te_lj3.62 Air: Pressurc. __ ~6~.~z- Chace ---------- -. 
Tot •1 I 1·!01 t e r, G<ll/Cy Used_.3_1...3__Slump 3 1/ 2 Temperature , Concre te~.LZ4!L-_----'Ambien c _ ______ _ 

c yl. 
-.. i t Sp.:!d ,.,.:!n l..i 

No . I 
p 
.f&t . 
.c. F. 
145-
_145 

~~-~;·--1 . ---
___ .... __ 2, __ --

3 145 
_1.4_5__ -· -· . __ 4. -- . 

-·-·--~ .l 144 
J.4L. .. 

---.. -.. _. -J ----
-· .. .. _ .. .. _ _j-

I 
I 

--

Date 
Rec ' d 

10-26 

10-26 
1-----· 

10-26 
-·-

·-

-
Dat e Des i red 
Br oken age a t 

break 

11-2 7 
--
11-9 14 

·------'--· 
11-26 28 

f----- · ---- · 

... -- --- ·-·-
-*s--;-stn~Jtrd cured ; F a Fi e l d r.u red 

-
Age a t Type* Break 1 Break 2 Ave . Br eak Ty 
Br eak S - F P. S . I. P.S. I . P . S. I. _-i-~[~ 

·- - -
7 s 3802 3926 3864 . 

14 s 4 165 4536 4351 
--~---· ~ 

31 s 5261 5173 52 17 
-·-- - ------

-
_ .. 

·- ----·-----
Typ~s of Rreaks: 

Q tJ Q [ZI DJ [j S. J. Gage, P.E., Chief Engineer 

~,/.1( ~l@r ml m 
Conwe:l:. ~: 

TA l.H311 Kt•'/ , 
2 ·l <l/81 

l 2 J 4 ~ 6 

~:~~~i~hulson, p .E.,-Materials & Research Engineer 
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Pro.l~c t :-;arne STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

Work P-=l=a '"'"n - - - --:-: 
ProJect Numher MATERIALS AND RESEARCH DIVISION 
_ .. _ ___ 8A.::C- l5 Z.lon tpelier , Ve rmont 05602 

Report on Concrete Test Beam or Cylinders 

Appendix C 

Benda 

Lahor.Hory No • C84 1132 (2~eport o""'---'2'"8....__--'Day Breaks Date typed 11-29-84_ _ _ 

Pay Item . ......!..P.=e.!..r!..:fo~r~m~a~n!.:::c.=e~i n~C~o~n~cc!.r.=e~te:....__ Type of Sample. __ _,E""'vuaulo.!OuLWa..lt.t..~o:i olllni.L-------- ----

Submt t ted by _ __!M~e:..Jyll'e:.!.r _____ Title PEP 

Source of Ma terial Mat. & Res. Laboratory 

Coars~ A~p,rcgate Coo ley- We bstervill e 

Address. _____________ __ 

Quantity Represent ed 
3 

1.8 f t. 

Fine Aggrega t e. _ ___!..!NCl<!.a~de~a~u:!.......-~J~o!.!!hn"'"'s~o~n,____ 

ce~.~ rt c Br and. ___ _:::G:..:cl .:::e..,.n=-s _,F_,a:...:l-'l...::s _____ _ _ _ Type._~I~I:..._ _____ Lbs . _ _..):6w1_t1 ___ _ 

Air Entra ining Admixture MBAE 10 Dosage 4 az Icy Ad mixtu!"eWRDA Hyco! Dosage_ 3 o~/c~--

1l.1:<tmum a llo\o~ahle water content , r.al/Cy _____ Total Aggre~n te, Dry Wgt . 2987 

Fie ld Tested by Structural Concrete Subdivision Lab, Tested by __ ~s~t~e~v~elln~s _______ __ 

Sar.1pled f r om Sears Mi xer @ Lab Date Sarr.pled :_.-..!1~0~-2::.:6::...-~8~4 _____ _ 

Locat i on Used or t o be Used Reference M i x_:B::..::a:..::t~c!.!.h -!:#~7-----·-------

Examined for Hod. of Rupture. ____________ ~Gompressive St rength_ - - ----··----
TEST RESULTS 

Unit h'eight Fresh Concrete 142 . 56 Air: Pressure._--=6:...:•..:::8 __ Cha ce. _ _ ___ _ 

Totnl Hater , Gal/Cy Used. _ _...:,i.3~2_&J.7t____;Slump 4 1/2 Temperature , Concre t e._ ...!.7_::4 __ ~Ambient. __ _ 

Cyl. 
Spe cim.:!n ur.it Date Date Desired 

No. 1-/gt . Rec' d Br oken age a t 
~.C . F. break 

,·---1- ~ 
10- 26 11-2 7 2 144 

GB-

3 144 
4 144 10-26 11-9 14 

5 144 
____ 6__ 144 10 - 26 11-26 28 

---
·-- -

I 
- · I F ., Field r.ur ed * S--;, S t and.1 rd Cur ed: 

Types of Breaks: 

mlm 
COMr>Cnt s : 
T.\ I ~) II Hl·V. 
21-1 4/81 
2'1 fiJ i~:~ 

~~00[1]8 
l 2 J 4 5 6 

Age a t Type* Break 1 Break 2 Ave. Break T ~ 

Brenk S - F P.S. I. P.S. I . P.S. I. 1 2 

·--
7 s 351 9 3431 3475 

. 
-

14 s 3731 3643 3687 - 1---- 1---

31 s 4642 4731 4687 --r--·-

I --
s. J. Gage, P.E., Chief Engineer 

Sy: ?dl1~~tf7tf? 
R. F. Nicholson, P.E., Ma\erials & Research Engmeer 
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Proj ec t :-l;1mc STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

Work P..!.l~an~------,-,. 
'Pr~jcct Nu.-nhcr MATERIALS AND RESEARCH DIVISION 
__ _____ jH_=C=J.S_ l-1ontpelier • Vermont 05602 

Report on Concre te Test Beam or Cylinders 

Appendix C 

Benda 

L.1hor.1 tory No . C84 1133 ( 2.!U_Report O"-f _._..s.2.,..8"--__ D.ay Breaks Date typed 11-29-84_ __ 

Pay Item_ Perfor ma nce in Concrete Type of Sample~__,E...,y~aul..!dul.ld.a.J<.t~iolol.!n~-----------

Submi t t ed by_--LM.!.lie:..ly_.e,...!..r _____ Ti tle PEP 

Source of Material Mat. & Res . Laboratory 

CoHSt! Ar.r,rcr.ate Cool~ We bstervi lle 

Address ______________ _ 

Quantity Represented 
3 1.8 ft. 

Fine Agg reg at e. _ _.J]N14auder;:,aw•.L• -=-:._.u•luoUihnu;S:uOJJ.D'--- - ----

cc~.c n t nrand. _ __ ___:::G:.:.I,.e:..:.;ns~F..::a:...:lc..:l..:::s ________ Type. _ ___;I:.:I___; _____ Lbs ·----=6:.:.1...:.1 __ _ 

Ai r F.ntrainine Admixture MBA£ 10 Dosage 3 oz/cy Admixtu:-e WRDA Hyco 1 Dosage_ 3 o~/ C't}_t __ 

!!ax1.mum allo1~able water content , C.al/Cy ______ Totlll Aggre~ate, Dry Wgt. 2987 

Field Test ed by Structural Concrete Subdivi sion Lnb. Tested by ____ ~s~t~e~v~eo~sL--. 

s~r.p led from Sears Mixer @ Lab Date Saffipled: 10-26-84 -----
Locat i on Used or t o be Used Reference Mix Batch #8 

Ex.:.mined for Nod . of Rup ture. ____________ Compre ssive Streng th. ___ _ _ 

TEST RESULTS 

Ur:ic Height Fresh Concrete 146.02 Air : Pressure. __ ___:4..:.•.::..9 __ Chace___; _________ _ 

TOtAl W~ter , Gal/Cy Used 3 1.8 Slump_~3 ___ Temperaturc, Concrete~~7~3~ ___ .Ambient __ _ 

Spec1 
N 

,r~~n 

o. 

r 
2 GB-2 

r ··-
4 

Cyl. 
lir.it 
1/g t. 
y .c.F. 

148 
147 
148 
148 

5 - 1 148 
.§_ . 148 

-· 

I 

Date Date Des ired 
Rec ' d Broken age at 

break 

10-26 11 - 2 7 

10-26 11-9 14 

10-26 11 - 26 28 

- I-;-
F .. Field Cur ed irs··-;~d~rd Cured; 

Typ~s of Breaks: 

Q~Q0lTIB 
mlm 
CornL•Cn t s: 
1'o\ I ~Jil Re v. 
2' . ~/& 1 

2~·= f .n: 1 

l 2 J 4 5 6 

Age at Type* 'Break 1 Break 2 Ave. Break '1' ~ 

Break S - F P.S. I. P.S. I. -P.S. I. 1 2 

--·--
7 s 3785 3820 3802 

··--
14 s 3802 4218 4010 

-
31 s 5155 5190 5173 

I --
s. J. Gage, P.E., Chief Engineer 

By: 74-11~/f/:!T 
R. F. Nicholson, P.E., Materials.& Research Engineer 
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Appendix 0 

Subj ect Eval uation of Fine Aggregate, Vermont Sand & Stone . Inc •• Worcester, vr 

Inves tiga tion Requested By Robert Dowdell Da t e Received 9/24/84 

Date Infor mation Required ____ A_s_·s_o~o~n~a~s~p~o~s~s~i~b~le~-----------------------------

Pu rp o s e of In v e s t i g a tio n"'----~T~o -'e::..;v:...:a:....:l-=u~a-=-te=------:t=-=-h.:.:::e'--'-f.,;_i n:.!Ce::......::a"""gL:lgc:..r~e q::l.'a"'-'t,e:........!.f_,_r""'oml!J....._Vue ..... rm......,.oun .... t _,S .... a.._n ... d.__ __ _ 

& Stone, Inc ., proposed for use as a structural 

concrete aggregate 

Proposed Tes ts or Evaluation Procedure. ____________________________________ __ 

See Vermont Procedure for Eval uating a New Source of Structural Concrete 

Aggregate, VT. A.O.T. -MRD 9-82 

1. Performance-in-concre.te.....te.sis. wi ll be performed using-two batclles-eadl {)f 

_ _ _ .,;;..Cl'""ass A and Class B concrete contai ning the proposed new aggregate_._...,an....,d...._ __ 

two batches each of Class A and Cl ass B concret e containing a reference 

aggregate . 

2, Prepare specimens from each hatch_of concrete-10-d~ance to 

freezing and thawing. 

C. Benda, D. Brown 
Proposa l Discussed Wi th R. FrascQ.ia ____ P.roj ec ted M.anpo~o~er Requir.ernents 25 man days 

Inves t igat ion To Be Conduc t ed By Structural Concrete Subdivis ion 

Proposed Star ti ng Da te~ember 27, 19~Estima ted Comple tion DateDecember 21, 1984, 
~ ~ . including report 

~pproval by Hatc r ia l s Eneinecr~--L/-~J-'i'f 

Cor..:!lCn t s by Hatcria l s Eng i neer _ _ _ __ ·-- ----- --·---·---·--------

Nateria ls & Research Divi ~ i on 
Agcr.c; of Transr>ortation 
r- r :October 2, 1984 
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