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ABSTRACT 

As aggregate sources are developed, tests must be conducted 

to assure the materials meet the specifi cations and perform 

satisfactorily when used in concrete mixtures. 

Thi s report documents results of tests performed on a newly 

developed coarse aggregate from the A. G. Anderson Co., Inc. 

quarry (formerly Gi ll es-Fortin quarry), located on TH 19 in 

Highgate, Vermont . The material tested was a 3/4 11 crushed 

stone. 

Results indicate that the material performs satisfactorily. 



INTRODUCTION 

As new aggregate sources are developed for use in structural concrete, 

they must be evaluated not only to detennine their compliance with 

materials specifications, but to examine their performance in concrete 

mixtures. A procedure has been developed whereby proposed new aggregate 

sources are eva luated by comparing resu lts of tests performed on 

concrete us ing the new aggregate with results obtained from concrete 

containing a reference aggregate. See Appendix A for evaluation 

procedures. 

A request was received from Carl L. Anderson, President of A. G. 

Anderson, Co . , Inc, to eva 1 uate a crushed stone , designated by Mr. 

Anderson as a crushed limestone. Mr. Anderson indicated that the 

A. G. Anderson Co. would like to be able to use this crushed stone in 

ready mixed structural concrete produced for future Vermont Agency of 

Transportation projects . 

Samples of the coarse aggregate were obtained by Materials & Research 

Divi sion representatives and eval uated for compliance with the requ i re­

ments of Section 704.02 of the Standard Specifications . Materials 

were obtai ned and the performance- in-concrete phase of the evaluation 

was conducted in the Centra l Laboratory of the Materials & Research 

Division . 
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PROCEDURES 

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

The proposed new coarse aggregate was sampled by representatives of 

the Materials & Research Division, from a st ockpile at A. G. Anderson, 

Highgate, Vermont . The material was examined for gradation, percent of 

wear, fractured faces, t hin and elongated pieces, and soundness. It 

was found to comply with Section 704. 02 requ i rements . The reference 

coarse aggregate was samp led from a stockpile at the A. G. Anderson 

Ready Mixed Concrete Pl ant in Swanton, Vermont . The reference coarse 

aggregate was examined for gradat ion, percent of wear, thin and elongated 

pieces and fractured faces . The f ine aggregate was sampled from a 

stockpile at the A. G. Anderson Ready Mixed Concrete Pl ant in Berlin, 

Vermont. The fine aggregate was examined for gradation and organic 

impurit ies . The reference coarse aggregate and the fine aggregate 

were found to comply respect ive ly with Section 704.02 and Section 

704 .01 requirements . Fine aggregate test results are shown in Table 

1. Coarse aggregate test results are shown in Tabl e 2. Aggregate 

test results are also shown on Laboratory Report Nos . G85 0027, G85 

0036, G85 0037, G85 0041 and G85 0042 in Appendix B. 
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TABLE 1 

FINE AGGREGATE TEST DATA 

Fine Aggregate VT. A .0. T. 
A.G . Anderson, Highgate , Vt . Spec ification 

Date Sampled: 02/26/85 Requirements 

Sieve Size % Passing % Passing 
3/8 II 100 100 
#4 100 95- 100 
#8 86 -
#16 65 60-80 
#30 41 25-60 
#50 18 10-30 
#100 5 2-10 

Fineness Modulus 2.85 2.60-3.10 
Organic Impuri-
ties, Color 1 2 Maximum 

TABLE 2 
COARSE AGGREGATE TEST DATA 

Proposed New Aggregate Reference Aggregate 
3/4" Crushed Stone 3/411 Crushed Stone 
A.G . Anderson Co., Inc. Swanton Limestone 
Highgate, Vermont Swanton, Vermont 

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

02/12/85 02/20/85 02/20/85 Requ irements 

Sieve Size % Passing % Passing % Passi ng % Passing 

1" 100 100 100 100 
3/4" 100 100 100 90-100 
3/811 -- 38 35 46 20-55 
#4 2 2 2 0- 10 
#8 1 1 1 0-5 

L.A . Abrasion 
Percent Loss 23 .5 23 .9 27 . 7 35 Maximum 
B Grading 
Thin & Elon-
gated Pieces,% 4.2 2.2 1.2 10 Maximum 
Fractured 
Faces, % 100 100 100 -
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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 

Subdivis ion personnel for Class A and Class B concrete, using t he 

following materials: 

Coarse Aggregate 

A. Proposed New Aggregate 

31411 Crushed Stone 
A. G. Anderson, Highgate , Vermont 

B. Reference Aggregate 

3/411 Crushed Stone 
Swanton Limestone, Swanton, Vermont 

Fine Aggregate 

A. G. Anderson, Highgate, Vermont 

Cement 

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

Ai r Entraining Admixture 

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

Water Reducing Admixture 

WROA with Hycol 
W. R. Grace & Company 
Cambridge, Massachusetts 

Aggregate propent ies used for prepari ng mix designs are shown in Table 3 

and Table 4. 
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TABLE 3 

COARSE AGGREGATE PROPERTIES 

Bulk Dry Rodded 
Specific Absorp. Unit Weight 
Gravity Percent Lbs./Ft. 3 

New Aggregate 
A. G. Anderson Co., Inc . 2.71 0.4 98.87 
Highgate, Vermont 

Reference Aggregate 
Swanton ,Limestone 2.76 0.6 96 .65 
Swanton, Vermont 

TABLE 4 

FINE AGGREGATE PROPERTIES 

Bulk 
Spec ific Absorp . Fineness 
Gravi·ty Percent Modulus 

A. G. Anderson Co., Inc . 
Highgate, Vermont 2.59 1.4 2.80 

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 t he start of mixing operations . 

T~vo batches each of the Class A and Class B concrete containing the 

new coarse aggregate were prepared as we l l as two batches each of 

Class A and Class B conta ining the reference coarse aggregate . 
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The mix proportions used are shown in Tab le 5 and Table 6. 

TABLE 5 

NEW AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C.Y. 

Class A 
Batch 1 Batch 2 

*New Coarse Aggregate, lbs. 1655 1655 
*Fine Aggregate, lbs. 1226 1226 

Cement , 1 bs . 660 660 
Air Entraining Admixture, oz. 5.5 5.5 
Water Reducing Admixture, oz. 19.8 19.8 
Net water, gal . 29 .3 29 .1 

*Weights converted to saturated surface-dry condition . 

TABLE 6 

REFERENCE AGGREGATE MIX DESIGN 
BATCH QUANT ITIES PER C.Y. 

Class A 
Batch 5 Batch 6 

*Reference Coarse Aggregate, lbs . 1618 1618 
*Fine Aggregate, lbs . 1289 1289 
Cement , lbs. 660 660 
Air Entrai ning Admixtures, oz . 5.5 5.5 
Water Reducing Admixtures, oz . 19.8 19.8 
Net Water, ga l. 29.4 29 .2 

*We ights converted to saturated surface-dry condition . 
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Class B 
Batch 3 Batch 4 

1655 1655 
1366 1366 
61 1 611 
3.6 3.6 

18.3 18.3 
29.7 29. 1 

Class B 
Batch 7 Batch 8 

1618 1618 
1429 1429 
611 611 
5.0 4. 1 
18.3 18.3 
30.6 29. 0 



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

T 119-82), Air Content (AASHTO T 152-84I) and Un1t::We ight (AASHTO T 

121 -82). Six test cyl inders (6 11 x 12 11
) and one 311 W x 311d x 16 11 1 

freeze-thaw specimen were cast from each batch. The cylinders were 

tested fo r compress ive strength (AASHTO T 22-841), two each at ages 

7, 14 and 28 days . The freeze-t haw specimens were moist cured for 14 

days after which they were subjected t o freezing and thawing (AASHTO 

T 161-831) in a 3% NaCl so lution . 

RESULTS 

Resu l ts of tests on t he fres h concrete and compressive strength test 

results are shown in Table 7 and Table 8. 

Sl ump, inches 
Air Content, percent 
Uni t Weight , lbs . ft . 3 

Compress ive Strength, 
7 days 

14 days 
28 days 

TABLE 7 

PERFORMANCE TEST RESULTS 
NEW AGGREGATE 

Class A 
Batch 1 Batch 2 

3 3 
6.2 6.0 

145 . 45 145.88 
psi 

4612 4748 
4956 5067 
5523 5527 

(Design Compressive Strength,psi) (4000) 

8 

Class B 
Batch 3 Batch 4 

2 3/4 2 1/2 
5.5 5.5 

146.65 146 .89 

4545 4603 
4912 5080 

5302 5448 

(3500) 



Sl ump, inches 
Air Content, percent 
Uni t Weight, lbs/ft3 

Compressive Strength, 
7 days 

14 days 
28 days 

TPIBtE ·.a 
PERFORMANCE TEST RESULTS 

REFERENCE AGGREGATE 

Class A 
Batch 5 Batch 

3 1/4 3 

6.5 6.4 

6 

145.78 145.83 
psi 

4753 4718 
5208 5098 
5532 5576 

(Design Compressive Strength, psi) (4000) 

Class B 
Batch 7 Batch 8 

2 1/4 2 1/2 
6.6 6. 1 
145.50 145 .64 

4426 4488 
4850 4996 
5189 5588 

(3500) 

The res u Its of compressi ve strength tests are a I so shown on Laboratory 

Report Nos. C85 0111 through C85 0118 in Appendix C. Strength age plots 

illustrati ng average compressive strengths are shown in Figure I and 

Figure I I. 

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

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

spec imens is shown in Table 10. Freeze-thaw test results are also 

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

of resu 1 ts obtai ned with the reference aggregate and the new aggregate 

after 300 cyc les of freezing and thawing . 
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TABLE 9 

FREEZE-THAW TEST RESULTS - DURABILITY FACTOR 

New Aggregate Reference Aggregate 
Class A Class B Class A Class B 

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

Durab i lity Factor 

Vl 
50 98 .2 98 .9 98 .2 98 .9 99 .6 99 .3 99.3 98.6 

<I> 
100 99 .3 99 .6 98.6 98.9 98 .9 97.9 97 .9 98.2 -u 

>, 
150 98 .6 99 .6 98 .6 98 .6 98.9 97 .9 97 .9 98.2 u 

'+--
200 98.9 99 .3 98 .9 98.6 98.6 97.5 96 .4 97 . 9 0 

s... 
250 97 .8 98.2 97 .2 97.1 97. 1 <I> 98 .9 97 .8 98.2 

..0 
E 

300 97.8 98.9 97 .8 98. 2 98.2 97 .2 97.1 97 . 1 :::1 
z 

TABLE 10 
FREEZE-THAW TEST RESULTS - PERCENT WEIGHT LOSS 

New Aggregate Reference Aggregate 
Class A Class B Class A Class B 

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

Percent Weight loss 

Vl 50 0. 7 0.2 1. 7 0.8 0. 1 +0 . 1 1.1 1.5 
Q) ...... 100 0. 8 0.6 2. 7 1.8 0.5 0. 1 2.2 2.6 u 
>, 
u 150 0.8 0.4 3.6 2.5 0.5 0.5 2.9 3.5 
'+--
0 200 1.0 0. 5 4.7 3.4 0.5 1.2 4.3 4.5 s... 
Q) 

250 2. 0 ..0 0.9 6. 1 5.3 0. 7 1.0 5.2 6.0 E 
:::1 

300 :z 2.0 1.1 7. 1 5.7 1.1 1.7 5.8 6. 7 

A(+) INDICATES WEIGHT GAIN 
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Batch No. Weight 
Number Cycles Lbs. 

Reference Aggregate 

5 0 12.41 

5 300 12.27 

6 0 12.43 

6 300 12 . 22 

New Aggregate 
w 

0 12.36 

300 12. 11 

2 0 12 .34 

2 300 12.21 

Fundamental 
Percent Transverse 
Weight Frequency 

"N"2 Loss liN II 

1400 1960000 
1.1 

137,5 1890625 

1405 1974025 
1.7 

1365 1863225 

1395 1946025 
2.0 

1365 1863225 

1395 1946025 
1.1 

1380 1904400 

SUMMARY OF FREEZE-THAW TEST RESULTS 

CLASS A 

FIGURE III 

Individual Relative 
Ocrabi li ty Durability 

Factor Average Factor 
OF . OF ROF 

96 .5 
95.5 

94 .4 

101.4 

95.7 

96.8 
97.9 



Batch No. Weight 
Number Cycles Lbs . 

Reference Aggregate 

7 0 12. 34 

7 300 11 . 62 

8 0 12. 40 

8 300 11.57 

.+:> New Aggregate 

3 0 12. 38 

3 300 11.50 

4 0 12. 52 

4 300 11.81 

Fundamental 
Percent Transverse 
Weight Frequency 

IINII2 Loss liN II 

1400 1960000 
5.8 

1360 1849600 

1400 1960000 
6.7 

1360 1849600 

1395 1946025 
7. 1 

1365 1863225 

1400 1960000 
5. 7 

1375 1890625 

SUMMARY OF FREEZE-THAW TEST RESULTS 

CLASS B 
FIGURE IV 

Individual Relative 
Durability Durabi 1 ity 

Factor Average Factor 
DF DF RDF 

94.4 

94.4 

94.4 

101.8 

95 . 7 

96 . 1 

96 .5 



SUMMARY AND CONCLUSIONS 

1. The coarse aggregate from the A. G. Anderson Co., Inc. quarry in 

Highgate, Vermont, complied with all requirements of Section 704 . 02 

when tested in conjunction with this evaluation. 

2. The 28 day compressive strengths of concretes containi ng the 

Highgate coarse aggregate were approximately equal to the 28 day strengths 

of concretes containing the reference coarse aggregates. 

3. ·~rne _perffarmance of the concretes containi ng the new aggregate and 

the concretes containing the reference aggregate were approximately 

equal when subjected to freeze-thaw testing. Results of sonic testing 

showed a minor increase in perfonnance of the concrete containing the 

new aggregate when compared to concrete containing the reference aggregate 

with relative durability factors of 101.4 for Class A concrete and 

101.8 for Class B concrete. The average weight loss resu lts for the 

Class A and Class B concrete mixed wi t h the new aggregate were respectively 

0. 2 and 0. 1 percent greater than the weight loss results of Class A and 

Class B concrete containing the reference aggregate. The freeze-thaw 

results indicate satisfactory performance of the new aggregate . 
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RECOMMENDATIONS 

1. It is recommended that the A. G. Anderson Co., Inc. Quarry 

(formerly Gilles-Forti n Quarry) in Highgate, Vermont be approved 

as a source of coarse aggregate for use in structural concrete. 

2. During initial uses of concrete containing this aggregate 

on Agency projects, Materials and Research Division representa­

tives sha ll conduct tests necessary to determ ine t he performance 

of this aggregate in concrete under f ield conditions . 
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1. SCOPE 

Appendix A 

Prepared By: H. MeyerWJ/J? 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

t.jp.TERIALS & RESEARCH DIVISION 

VERMONT PROCEDURE FOR EVALUATING A NH/ 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-MRD 9-82 

Oate: March 26, 1982 
Page: 1 of 2 

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 cal led: 

Phase I Sect ion 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 v1riting, to the Material s and Research 
Engineer. Requests shall describe the type of material proposed for 
use as well as the location and quantity of avai labl e stockpiles. 

Materials and Research Division personnel shall perform all work 
necessary for both the Phase I and Phase II sections of this eval­
uation process. The work \'Jill be performed in an expedi tious manner 
consistent with availability of manpower. Evaluations may require 60 
calendar days or more from the date the aggregate is available for 
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 new 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 t he requesting party. 

17 



Appendix A 

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

March 26 , 1 982 
Page 2 of 2 

A report shal l 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 letter, informing the requesting party of t he 
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 source by the Vermont A.O.T. Chief Geologist. 

2. The Structural Concrete Engineer or his representative wi ll visit 
the site 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. 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 Subdivision Annual Aggregate Testing Program 
procedure. 

5. Report the results (as an Evaluation Sample) on the Standard 
Naterials 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 
wi ll be evaluated by comparing results of tests performed on concrete 
using the new aggregate with results obtained from concrete containing 
a reference aggregate . Cement, admixtures , and aggregates, other 
than the proposed new aggregate, \'/ill be selected by the Structural 
Concrete Engineer. Normally, these materials will be the same as the 
material s currently in use at the Ready-mix plant where the proposed 
new aggregate will be used. 

2. Mix proportions for each cl ass of concrete required shall be designed 
or approved by the Materials and Research Divi sion 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 shal l 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 T152, and AASHTO Tl21, respectively. 
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Appendix B 

TA 182F Rey, 2M ~-~2 

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

STATE OF VERMONT 
AGKNCY OF TRANSPORTATION Benda 

CF 

mlm 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Re port _____ ..=:2:....-...:-1.:::..5_, 19~ 

Laboratory No. G85 0027 Test ed By --------~A~rm~s~t~r~o~n~g~---

Hame _________ _,C'""o""a.._r..._s,._e_,A;.!.:q:l.!q:er~e:::.oL.:::a...:::t~e_f~o~r~C:..:::O:.:..:n:..:::c..:..r.:::.et..::.e==-· ....:5::.;:0::....:1~--------------

!dent 1 fica tion Marks ----->=Eo.~.v.,.a .~..l ~ua~t~J~· o!.!.n:.......:::S~a!!!m.l:!.p.!..) e:::..._....:3!.1./_,4"-11~C..cr . .:::.u~s h:.:..:e::..:d~S.._,t~oc:..:n.oe.e _______ _ 

Submit ted by _ _ __,.Bu...e.,_.o.lol.d..._a _ ___ Title _....:S~C::.;:E::._ ____ Address ------- --

Sampled 2-12 , 19--..!!_5 Received 2-12 , 19 85 Testing Comul eted 2-13 

Sample from ------~N~e~w_S.:::..t~o~c~kLp~i~le~@~A~o~d~er~s~o~n~-~H~i g~h~g~a~t~e __________________ __ 

Quantity Represented --------------------~----------------
Source of Material Ander son- (Formerly Gilli s -Fortin Quarry) Highgate 

Project NrunP 1c Nntnh"!r W.P. No. 85-C-5 

Examined for Item 704.02 

Total Sample 
Sieve Size % Pas sing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
1" 
3/4" 100 
5/8" 
1/2" 
3/8" 38 
No. 4 2 
!'lo. 8 
No. 10 
No . 16 
No·. 30 
No. so 
No . 100 
No. 200 

TEST REStTLTS 

Finenes s Mod ulus 
% Coarser Than 

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

Fineness Modulus • ---­
Color ::: ---

Coll!!!lents: 

Percent of Wear 

AASHTO T3 

AASHTO T4 
AASRTO T96 23 .5 
B _ _ Gra ding 
Fractured Face s , % 100 

Thin & Elongated 
Pieces, 4 4.2 ...:....:...::=---

Soundness , % Loss - - -
Thi s mat eri a l \~as examined for gr adation, wear, fra c t ured 
faces and thin and e l ongated p ieces . The r esul ts are as 
indicated. 

Sand 
Portion Fronk E. A!drich, P.t:., Chief Engineer 
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mlm 

TP. 182F Rev. 2M :f._C.2 

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

Laboratory No. 

STATE OF VEIU-KJNT 
AG&NCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Mont pelier , Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Appendix B 

Benda 
CF 

Report _____ ...;;.3..:.../.:...1_, 19~ 

G85 0036 Tested By ___ M_o_r_i_s_s_e_t _t _e __ _ 

Name ________ F_i _ne.;__A....::g~g~r-=-eg::!...a_t...::..e=---f...::..o_r_C.:....o::...:.n...::..c...::..r-=e-=te-=--___;;Ic..:t:...::e...::..m_5::...0::...1=--------------

Identification Marks Preliminary Samp le 
----------~--=---~=-----~-=-------------------------------

Submit t ed by ____ M_o_r_i_s_s_e_t_t-'-e ___ Title __ P_F...::..P _______ Address ----------

S~apled 2/26 , 19 85 Received 2/26, 19 85 Testing ComPleted 2/26 , 19 85 

Sample from -----------~S~t~o~ck~p~i~l~e~@-=-A~n~d~e~r~s~o~n_-~B~e~r~l~i~n ________ __ 

Quantity Represented ----------------------------~-----------------------
Source of Ma ter1a1 ___________ ....:A...:..:n..:..:d:..::eo..:.r-=s-=o.:..:n_-...::..H:..:..l~· 9:..-h.:..;:;g..,a~t""e ______________________ _ 

Project Name & Number W. P. 85-C-5 
-~----2~~~~~----- - ---------------- ·--

rXamined for 704.01 
------------------~~~-------

Total Sample 
Si eve 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" 
No . 4 
No . 8 
No. 10 
No. 16 
No . 30 
No. 50 
No. 100 
No. 200 

100 
86 

65 
41 
18 
5 

TEST RESULTS 

Finenes s Modulus 
% Coarser Than 

No. 100 
No . 50 
No . 30 

95 
82 
59 

Percent of Wea r 

AASliTO T3 
AASHTO T4 
AASHTO T96 ---No. 16 

No . 8 
Grading 

~tu~ed Faces , 1. ---
35 
14 

No. 4 

Fineness Modulus • ~JL___ 
Thin & Elongated 

Pieces , % 

Col or = C 1 
Soundness, % Loss 

Col!llllents : 

Th i s materia l meets requirements for t he tests 
indicated for item 704.01. 

Sand 
Portion ACCEPTED 

Frank E. A!drkh, P.c., C!!is f r:n3ineer 

,,.~~/ ; :' .. ./; . .,~ 
; .-· • i" I • ' . G 

~y· '"·· '>-·-'' • J' I ~-:.' . .:.:~-·:L ~?!a 
-- I ... ~ ;.;Al 
RFt~'·hoJ-.--p·-;:- ·-:-; ·-- 1 u 
. . ,,,, -on, .c., rrrtilcria s & Research Engineer 
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TA 182F Rev . 2M 4'_ ~2 
Rev . 2M 4/83 

2M 6/84 
STATR OF' V!.JU·IONT 

ACKNCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpe lier, Vermont 0)602 

REPORT ON SAHPLE OF AGGREGATE 

Append ix B 

Benda 
CF 

Re port ____ __ 3_/_1 _ 19 85 

Laboratory No . A85 0037 Tcs t ed By _ __ _;:L...:..a...:..v.::..i n...:.._ ____ _ 

Hame _______ _:C~o:..::a:..:..r..:::s.:::.e....:A...:..;g:!..;gt:r...::e:i!.g.::.at.:.:e::......:f...::o:..:..r---=-Co:::.:n~c:..:r...::e:..:t.::.e_..::S:..:0:..:1..:... __________ _ 

Identifica t ion Harks --------~Ev~a~J:..:u:..:a:..:t~i~o~n---=-sa~m~p:..:l:..::e~--------------------------

Submit ted by ___ .::.Be.::.:n~d:..:a~--- Title __ S_C_E _______ Address ------- ----

Sampled 2/12 , 19~5 Received 2/12 , 19 85 Testing Comoleted _2_/_28 ___ , 19 85 

Sample f rom --------~n~e~w~s~to:::.:c~k~p~i~l.:::.e....:@~A~n~d..:::e~r:::.:so:..:n~-~H=-ig~h~g~a:..:t~e...:.._ _______ __ 

Quantity Represented ------------------------~-------------------
Sour c e of Ha t e ria 1 ---------~A:.:..nd::.:e::.:r~s:..:o:.:..n:.....:lQ..:::u.::..a :....rr:...yl..--_:..f.:::.o..:...r:.:..:m.::.e :..r :..1 y'--'G:;..:;i..:.l..:.l..::.i .=.s_-F;_o;:_r;_t;:.:i;_n;.!,_H_i .::.g _hg=-a_t_· e_ 

Project Name & Number __ ~-----W~.P...:..·~8:..:5...:..-..:::C_-~5 _____________ . ________________ ___ 

EXamined for ----·------!..It~e;.:.:m!.....!...7.::..04.:...:..:. 0:..:2:__--.:::.So~t:::.:.m.:.::d:.:.:n~e.::.s.::..s ....:o::..:.n.:...:l:..~.Y ______ _ 

Total Sample 
Sieve Size % Passing 

4 l/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" 
No . 4 
No . 8 
No. 10 
No . 16 
No. 30 
No. SO 
No. 100 
No. 200 

TEST RESULTS 

Fineness HodlJlus 
% Coarser Than 

. No . 1 00 
No. SO 
No. 30 
No. 16 
No. 8 
No . 4 

Fineness Modulus • 
Color • _ _ _ 

Comments: 

----

Percent of Wear 

AASHTO T3 __ _ 
MSHTO T4 __ _ 
AASRTO T96 __ _ 

Grading 
Fractut·ed Faces , 7.. __ _ 

Thin & Elongated 
Pieces , Z 

Soundness, % Loss 0 .10 

This materia l was pxamined for soundness ; the resu lts 
are as indi cated. 

Sand 
Portion 

21 

Fronk E. Aldrich, P.E., Chief Engineer 



Append ix B 

TA 182F Rev. 2M ~-£.2 

mlm 

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

STATE OF VERMONT 
AGKNCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpe l ier, Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Benda 
CF 

Report _ _ _ _ ___.:_3.:.-./ -'18;___ 19 85 

Labor a t ory No. G85 0041 Te s t ed By Mori ssette 
-----'~~~~~-------

Name ____________ ....::C::..::o::..::a:..:..r...:::s~e_a::=..g;:t;g:z.:r....::e:;;g~.=a~t~e_;__fo:::.;r:.__:c::.::o:.:.:n:..::c~r~e..::.te:::._____:I:....:t:.::e:.::.m:.......::.S.::.0~1 ----------------

Identifica tion Marks --~P~r....::e~I~i~m.~i~n.::.a~ry~s::.::a~mxp~l..::.e_~3~/~4:_'_' ~c:..:..r..::.u...:::s~he::=..d~s~t:.::o:.:.:n~e--'---------------

Submitted by Mor issett e Title PFP Addres s ------------ ------------------
Sampled 2/20 , 19 85 Received 2/20 , 19 85 Testing Comnlet ed ___;3:..:../ ....;...1 __ , 19 85 

Sample from ----------------~S~t~o~c~kD~l~· l~e~@~A~n~de~r:....:s~o~n~-~S~w~an:..:..t~o~n~------------------

Quantit y Repr esented -------------------------------~------------------------
Source of Mater i al ---------~Sw~a~n'-!.;t~o!.!.n!.__!::Lc..!.i::..:m.:::.e _____________ ____________ _ 

ProJ ect Name & N~ber __ ~----W~o~r~k~P~I~a~n_8~5~-....::C~-~5~--------------------------­

Exami ned for 

Tot a l Sarop1e 
Si eve Size % Passing 

4 1/2" 
4" 
3 1/ 2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
1" 
3/4" 1QO 
5/8" 
1/2" 
3/ 8" 46 
No . 4 2 
No . 8 
No . 10 
No . 16 
No. 30 
No. 50 
No . 100 
No . 200 

704.02 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

Fineness Modulus • 

Color = ---
Coll!lllent s : 

Percent of Wea r 

AASHTO T3 
AASHTO T4 
AASRTO T96 27. 7 
_B_ Gra di ng 
Fr actured Fa ces, 7. 100 

Thin & El ongat ed 
Pi eces , % 1.2 

Soundness, % t oss __ _ 

This materia l meets requirements for the tests ind i cated 
fo r item 704.02. 

Sand 
Portion 

22 

ACC!:PTf.D 

Frank E. _l\~drich, P .S., Chief Engineer 

_ /") -- . 
~ /.-/ _.(. ;.J ~ ,(? n -1/.2 

By_: ___ ~~~'_:_ /1 _ ·</.J;J~.!!:J. ~ ~ 
R. F. Nicbohon, P.E., l.loteriols & Research Engineer 



TA 182F Re~. 2M :}'_~2 

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

STATE OF VERMONT 
AGKNCY Of TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier . Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Appendix B 

Benda 
CF 

Re port _____ 3;..:./_1"""'8 _ _ , 19 85 

Laboratory No . ---""G8~5"--..:0~0:....:4..::.2 _____ _ Tested By _ _;_;M.::..or:......I:....:. s:..:s:..:e:..;:t ..;;.t .::..e ___ _ 

mlm 

Hame ______ ._.!,c~o!.2a.Lr~se~a~ql.!:lq.Lr£eg~a:!..Ct!<.'ie'--.!..f::t.o!.-r~c::..lo~n!.::c:.!.r.::.e.=:te~----!r~t:.::::.e~m_.:5::.:0::..1:.._. ________ _ 

I den tifica t i on Harks _ _.!:.E.!_;va~l!..!:u!.!:a!...':t:.!.i::t.o!.!..n _:.s:!.!:a~m.!l::!p~l ~e_....:3~/...::!4_11-=.Cr~u::.:s~h:..:::e~d~st.::.:o:::.:n~e::..._ ___ ~----

Submitte d by Morissette Title _ ..:...P;..;FP'------ Address ---------

Sample d 2/20 , 19..85_ Received 2/20 , 19 85 Testing Comnl eted _3 __ /_1 __ , 19 85 

Sampl e from ________ :J.S..k:to~c><..!kuD!.!i...!.l.s..e_;@>-.!A!!.n!.::d~e.Lr~so~ne!.....::-:..-!..!H:.!.i.::tgh~g~a~t~e::..._ ________ _ 

Quantity Represented ------------------'-------------

Source of Material _____ D.Awndu.~e;;Jr~slllo~n-=.---!H..!..!i~ql!..;h~g.!!a~tsc__ _____________ _ 

Project Name & Number Work Pl an 85-C-5 
-~--~~~~~~~~------------

Examined for 704.02 
--------~~~~----------------

Total 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" 100 
5/8" 
1/2" 
3/8" 35 
No . 4 2 
No , 8 1 
No . 10 
No. 16 
No . 30 
No . 50 
No. 100 
No. 200 

TEST RESULTS 

Fin eness Modulus 
% Coarser Than 

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

Percent of Wear 

AASHTO T3 _ _ _ 

AASHTO T4 
AASHTO T96--=-23,....~9-

.a_ Grading 
No. 8 Fractured Faces , 7. 100 
No. 4 

Fineness Modulus • ----
Thin & Elonga t ed 

Pieces , ! 2.2 
Color= __ _ 

Soundness, % Loss __ _ 
Coli!Dlents : 

Thi s materi al was examined for gradation, percent of wear, 
fractured faces and thin and e l ongated pieces . The 
results are as indi cated. 

Sand 
Portion 

23 

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

-;?!:d. I!, V.:.~!_f(tl 1 
By· . 
R. ~.Nicholson, P.E., Moleriols & Research Engineer 
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rro.1cct Name 

Work Plan 
Pro1cct Ntunbcr 

. 85-C- 5 

STATF. OF VF.RMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpe lier , Vermont 05602 

Report on Concrete Teat Beam or Cyli nder s 

Append ix C 

Be nda 
CF 

Laborator y No. C85 01 11 (2~eport OJ:.£ __ =.28"'---- ---'Day Breaks Date typed. __ _:4CL/...:.4.~-/8:::.:5~--

ray I tem Performance in Concrete Type of Sampl e, __ ~Ev.:.,:a~l!..!u~a!..!t~ic.:;:o~n'-------------

Submitted by Meyer Titl e PFP Address 

Source of Material Mat . & Res. Lab ~ Berlin Quantity RepreRented 1.8 c f 

Coarse /lgp,rc~ate Swanton Limestone Fine Aggregate Anderson Highgate 

Cement Brand Northeast Type I I Lbs . 611 

Air Entraining AdmixtureDaravai r Dosage 5 oz/cy Admixtur e WRDA Hyco l Dosage 3 oz/cwt 

Naximum allo,~able Yater content , C:al/ Cy _ ____ Tot al AggreAate , Dry Wgt . _ _;3~0:..;4:.:..7 _____ _ 

Field Tested by Structural Concrete Subdi visionLab . Tested by ___ R_e_ed _ _____________ _ 

sa~pled from Laboratory Mixer Date Sampl ed :_..:::3~/...:.4:..../8:::..;5:__ _____ _ 

Location Used or to be Used Reference Mix Batch No . 7 
·-----~~~~~---'-------------------------

Examined for Hod. of Rupture'----- ________ C.ompressive St r engt h. _________ _ 

TEST RESULTS 

Unit ~kight Fresh Concrete_....:.1 ...:.4.::.5.:...5=-0=----~Air: Pressure 6.6 Chace~----------------

Total l·~ater , Gal/Cy Used 30.58 S 1 ump---'2"-"Yc,___ ___ Tempe rat ure , Cone ret e:__..::.6""8:___ _ __..:Ambi en t ___ _ 
. 

Cyl. 
Specimen l.ir.i t Date Date Desired 

No . 1-lgt . Rec ' d Broken age a t 
P.C.F. break 

- 1-B 1 145 
2 14fi 3-5 3-11 7 
3 146 
4 1M~ 3-5 3-18 14 
5 146 
h 1 Jlh 3- 5 4- 1 28 -

F "' Fi.eld f.ured *S a Standard Cured ; 
Types of Breaks: 

QtJQ0UJB mlm 
1 2 J 4 5 6 

Commen ts: 
TA 183H Rev. 
ZM 4/81 
2M 8/83 

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

7 s 4368 4483 4426 

14 s 4810 . 4890 4850 

28 s 5084 5288 5186 

Fronk E. Aldrich, P.E., Chief Engineer 

~y: TJ.r;~~ar 
R. F. Nicholson, P.E., Mo!erinls & Rcsemch Engineer 

24 
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ProJ ec t Name 

Work P lan 
Pro j cc t NIUnbcr 

85- C- 5 

I 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpe lier, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

Appendix C 

Be nda 
CF 

Labor:ttory No. C850 1.i2 l2l!Ge nort of 28 Day Breaks Date typed. _ __ 4!.J./-"4'.1../ ::::.8 :::.5 _ _ r ,. 
ray Item Performance in Concrete Type of Sample., _ _ E:::_V:_:a::..;l:..:U::.::a:..:t:..:i~o:.:.;n:...,_ _ ____ .!-___ _ 

s ubmit ted by_---'M~e:::..yL.:e"'-!r'--------T it le P FP Address. ____ _ __________ _____ __ 

Source of Material Mat. & Res. Lab ~ Be rlin Quantity Re present ed. _ _ ~1~·~8~c~·~f.L' ------

Coarse A~p, re ga te._.....::::S.!.!.w,a ,.,.nt::<.:o"-'n_,__,L::...:ie.:.:m.:-=:e:..:::s:...::t :..:::o.:.:n-=e----,--- Fine Agg r e ga te ___ __:.A~ne!.:d:!!e::.!r-=s~o:!:n!..---.....:...:H.!..i g::Lh~g:L:a~t~e:..._ __ _ 

Cement Brand. ___ ~N:.:.;o:::.;r:....;t::.:.h.:.::e:..:a:..::s-=t'------------Type. _ _ __ :..:II:._ ____ Lbs. 6 1 1 

Air Entraining AdmixtureDaravair Dosage 4.1 oz/cy Admixture WRDA Hyco] Dosage 3 o z /cwt 

Naximum allowable W? ter content , Gal/Cy_ · ____ Total Aggre gate , Dry Wgt .~3:..::0:...:4..!.7 ______ _ 

Fie l d Tested by Struc tural .Co ncre te S ubdivisionLsb. Tested by. ___ ~R~e~e~d _ _____ ____ ___ 

Sar.1pled from Laboratory Mixer Date Sampled : _ _:3:.:../_.:4.:.../ .=.8 .=..5 _ _____ _ 

\ 
Location Us ed or to be Used. ____ _,R...,e:.Lf.~::e.Lrenr::.wc ..... e::.....J.:M..,..i-"'x---UB.a.a~t,cwh..~._.~.Nll.o,___u8:...._ _____________ _ 

Examined for Hod. of Rupture:__ _____ ____ _ __ Compre ssive Strength. _________ _ 

TEST RESULTS 

Uni t tkight Fresh Concrete. __ .!...14-"5"-.=-.:6::..4:..._ ___ ...:Air: Pressure'---.::.6 ..:...· .:...1 ___ Chace.__ ____ _ _ ___ _ 

Tota l Hater , Gal/Cy Used 29.04 S l ump_.:::.2'h!!..-_ _ Tempe r a t ure , Cone ret e.___:6:.:9:....0 
_ _ __;Amb ien t . __ _ 

Cyl. 
Sp e cimen ur.it Date Date Desired Age at Type* Br eak 1 Break 2 Ave. Break Type 

No. l~gt . Rec 1 d Broken age a t Break s - p P. S. I. P . S. I. P.S. I. 1 2 
P.C.F. break 

- 2-B 1 146 
2 147 3-5 3- 1 1 7 7 s 4492 4483 4488 

3 146 
4 146 3-5 3- 18 14 14 s 4925 5067 4 996 

5 146 
h 146 3 - 5 4 - 1 28 28 s 5588 55 88 5588 - .. 

F - Field r.ured *S • Standard Cured ; 

Type s of Breaks: 

QEJD0DJ8 Frank E. Aldrich, P.E., Chief ~ngineer 
mlm 

1 2 J 4 5 6 
Comments: 

TA l BJH Rev . 
2M 4/81 

2M 8/83 

~y: 

R. F. Nicholson, P.E., Moferiols & Research Engineer 
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R-

T'ro.lc c t Name 

Work Plan 
Pro j ect Number 

85- C- 5 

STATF. OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier , Vermont 05602 

Report on Conc rete Tes t Beam or Cylinde rs 

Append ix C 

Benda 
CF 

Labora tory No. CBS 011 3 ( 2.!!.l...Rer ort of~.--------'2=-=8=----0_ay Breaks Date typed ___ ...;4:.L/_,4.~..../;.85;:;..._ _ _ 

I'.1y It em Performance in Concret e Type of Sample Evaluation 

Submitted by _ ___,M_,_,e=-'y'-'e:;r ______ Ti tle P FP Address~----------------------------

Source of Ma terial Mat. & Res . Lab 4· Berlin Quant ity Represented, __ ~1~·~8~cLf~-------

Coarse Agp, regate Swanton limestone Fine Aggregate ___ __ ...;A~n~d~e~r~s~o~o~-~H~i ~gh~g~a~t~e=-------

Cem~n t Drand~-~N.:..:O::..:r.....:t~h:.::e:..::a:.::::S:.::::t _____________ Type~----I::..:I:.......... _____ Lbs. 660 

Air Ent raining Admix ture Daravai r Dooage SYz oz/cy Admixture WRDA Hycol Dosage 3 oz/ cwt 

Haximum alloYahle \.l? t er content , Gal/ Cy _____ Total Aggr eRD te , Dry Wgt • ........!2:::9~0:..!7 ______ _ 

Fie ld Test ed by Structural Conc rete Subdivi s iontab. Test ed by _ _ _ R...;e_e~d __________ __ 

Sar:1pled from l aboratory Mi xer Date Sampl ed :_..:3.!../...:..4:....:/ 8::..::5:..__ _____ _ _ 

LQca tion Us~d or to be Used~---~R:..::e~f:e~re~n~c~e~M~i~x~Ba~t~c~h~N:.::o~·~5 __________________ ~· 

Examined for Hod. of Rupture. _______ _____ C.omprcssive Strength~---------

TEST RESULTS 

Unit t-Ie i gh t Fresh Con ere t e_..!.:14:!.>S!..!•c.!.7.:>!.8~---.....:Air : Pressure'----"'6...&..><.5 _ __ Chace ________ ___ _ 

Total Ha t er , Gal/cy ·Used 29 . 42 Sl ump_...31.._V1 ___ Temper a ture , Concr e te---l7Jo0~...-___ .Ambi en t __ _ 

Cyl. 
Specimen ur.i t Date Da te Desired Age at Type* Break 1 Break 2 Ave. Break~ 

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

3-A 1 145 
2 146 3- 5 3- 11 7 7 s 4775 4731 4753 

3 146 
4 145 3-5 3-18 14 14 s 5199 5217 5208 

5 145 
,; 1.:1f\ 3-5 4- 1 28 28 s 5394 5668 5531 

. 

*S ~ Stand .1 rd Cured; F = Field \.ured 

:::" of BreakS' Q [] [] 0 []] E3 
1 2 J 4 . 5 6 

Frank E. Alddch, P.E., Chief Engineer 

~y: ?d.r;~~af Comments: 
TA 1 8311 Rev. 
2M 4/ 81 R. F. Nicholson, P.E., Materials & Research Engineer 
2M 8/ 83 
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ProJec t Name 

Work Plan 
Proj ec t: NtUllhcr 

85-C-5 

STATF. OF VF.RHONT 
AGENCY OF TRANSPORTAT ION 

MATERIALS AND RESEARCH DIVISION 
Montpe l i e r , Vermont 05602 

Repor t on Concr e t e Tea t Beam or Cyl i nder s 

Appendix c 

Benda 
CF 

Labor nt ory No. C85 011 4 ( 2~eport 
0 
f~ _ __:2::.:8::.___~D ay Br eaks Dat e t yped ___ 4:.L/...:4.~-/.:.8;:..5 _ _ 

r~y I t em Performance i n Concr ete Type of Sample~--~Ev~a~l uation 

submitted by _ ___,M..:.:e::.Jy~e""'"r ________ T. it le P FP Address _______________________ __ 

Source of Haterial Mat. & Res . Lab ~ - Berl i n Quant i t y Represented __ ~1~·~8~CL, f~, --------

Coar se Agp,re~ate Swanton Li me s t one Fine Agg r ega t e. _____ ~A:.:.nd::::..e::..r~s:.:o:::.:.n.:__-_.:_:H~i.;>.g:.:.h.::l.g~a ::.cte,_ _ __ _ 

Ce~ent Brand ____ ~N~o:::.:.r~t~h~e~a~s~t ___ _______________ Type. ______ ~II~-----~Lbe , 660 

Air En t r aining Admi xture Darava ir Dosage 5~ oz/ cy Admixt ureWRDA Hyco l Dosage 3 oz/ cwt 

Haximum a llowable w~ter content , C:a l / Cy ______ Total Aggr eRate , Dry Wgt .---'2"-'9~0,_,7 _________ _ 

Fie ld Tested by Structural Conc ret e Subd iv i s i ontab . Tes t ed by ____ ~R~e~e~d __________________ ___ 

sa~pled from~oratory Mi xer Date Sampl ed: __ ~3~/~4~/~8~5 __________ ___ 
\ 

Locat i on Us.ed or t o he Used ____ .!!Ref er ence t~ i x Batch No. 6 -----·-

Examined for Hod. of Rupture~-----------------__;Comp ressive Streng th~----

TEST RESULTS 

Un it t-lcight Fresh Concre te 145. 8.-=3'--__ ___:Air : Pressure~-=6;.:.•...;.4~-- Chace ____________ _ 

Tot al Hater, Gal / Cy Used 29 .1 7 Sl ump __ ~3 _ __ Temper ature , Concrete~7~0~ _____ .Ambient ____ __ 

Cyl. 
Speci men l.ir.i t Date Date Desi red Age at Type* Break 1 Break 2 Ave ·. Bre ak Type 

No . Hgt. Rec 'd Broken age at Br eak S - F P.S . I. P. S.I. P. S. I. 1 2 
P. C.F. br eak 

-4 -A 1 145 
4775 4660 4718 2 145 3-5 3- 11 7 7 s 

3 145 
4 145 3- 5 3-18 14 14 s 5049 5150 5100 

5 145 
h 146 3- 5 4- 1 28 28 s 5562 5588 5575 -

. 

* S a St andard Cured; Y = Fi eld r.ured 

:::., of Bmks' QEJQ0[08 
1 2 J 4 5 6 

Fra nk E. Alclrich, P.E., Chief Engineer 

Comments : 
TA 1831! Rev. 
2H 4/ 81 

~y: ?d. I( ~~~(_[ftlf 
R. F. Nicholson, P.E., Materials & Research Engineer 

2M 8/83 
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l'ro.1 ec t !'~:~me 

Work P l an 
Pro j ec t Number 

85- C-5 

Labor;~ tory No . C85 011 5 

STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Mon t pelier, Vermont 05602 

Report on Concrete Test Beam or Cyl inde rs 

Appendix C 

Be nda 
CF 

(2~eport OJ:..f _ _ =.28::<..-__ · D. ay Breaks Date t yped __ -'4~/..!4L/8~5,__ _ _ 

Pa y It em Pe rfo rma nc e in Conc r e te Type o f Sarnple:......._.:::.E..:...v a:::..:...:l U::..:a:..:t~i~o:.:.:n:..._ _____ ~-----

Submitted by _ __!l~1e~v~e~r _ _ ______ Ti t le PFP Address _________________ __ 

Source of Ma teri a l Mat . & Res . Lab ~ - Be r lin Quanti ty Repr eaent e d ___ ~1~·~8_c~,f~,L-------

Coa r se A~p,regate Swant on Li mestone Fi ne Aggrega te. _ ___ A:..:.:..:.nd~e~r~s::.::o~n:..._~H.!..i g,._h:.:..g::...;a,_t::..:e~-----

Cement Drand. __ __;N~o=..:r~t:.:.h.;..:e;..:a:..::s...:t'------------------Type'------I-I ___ __ Lbs • _ __:6....:.1....:.1 _____ _ 

Air Entra ining AdmixtureDaravai r Dos age 3 .6 oz /cy Admi x t ur e WRDA Hyco ) Dosage 3 oz / c wt 

Haximum all owabl e wa t e r content, Ga l/Cy____,.·---- Total Aggrep.n te, Dry Wgt •___:3::.:0:.:2:..:1~-----------

Fie l d Tested by Struc tura l Concre t e Subdiv i si onLab. Tested by _____ R_e_ed~----------------

Sample d from Laboratory M~ix~e~rL_ ___ ___ Date Sampl ed :_..::.3!.../4.:..:.1..::8::::5 _____ _ 

\ 
Location Used or to be U se d__; ______ _.:T...::e~s:..:::t:....M:..:..!.:i X:.:.._:B::..:a~t::.::c~h:......:.:.#.:::.3 ___________ __________ ;_ _____ _ 

Exami ned for Hod. o f Rup t ure__; _ _ _________ C. omp r easive Streng th~---------

TEST RESULTS 

Unit lv£i ght Fresh Concrete_...L1 :r:46~·~6~5~--__.:Air: Pr e s s ure'--...:5...:·...:5 ___ Chace 

To t al l:Ja t e r , Gal/ c y · Used 29. 68 Sl ump 2 3/4 Tempe rature , Concrete~7_2__; ____ .....;Ambient __ __ 

Cyl. 
Specimen unit Da t e Date Desired Age a t Type* Bre ak 1 Break 2 Ave~ Break T_yp_e 

No . l~g t . Re c. ' d Broken age a t Br e ak S· - F P. S . I. P.S . I. P. S.I. 1 2 
: P . C. F. break 

- 1- B 1 146 
2 146 3-5 3-11 7 7 s 4563 4527 4545 

3 146 
4 147. 3- 5 3- 18 14 14 s 4784::: 5040 4912 

5 146 
Fi 147 3-5 4 - 1 28 28 s 5341 5261 530 1 

I 
F o Field Cured *S u St anda rd Cured; 

Type s of Bre aks z 

QE'JD00J8 Frank E. Aldrich, P.E., Chief Engineer 

1 2 J 4 5 6 
mlm 

Commen ts : 
TA lBJH Rev. 

By: 7?J.~~~~~f{t11 
2M 4/81 
211 8/83 

R. F. Nicholson, P.E., Materials & Research Engineer 
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ProJ ect N:1mc 
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Pro j ec t Ntunhc r 
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STATF. OF VF.RMONT 
AGENCY OF TRANSPORTAT ION 

MATERIALS AND RESEARCH DIV ISION 
Mon t pel ier , Ve rm,ont 05602 

Report on Concr e te Te a t Beam or Cylinde r s 

Appendix C 

Be nda 
Cf 

La bo ra t ory No. cas 0 116 ( 2.!!l.ftepor t of 28 Day Breaks Da te t yped 4 / 4/85 

l'a y It em Pe r f ormance i n Co nc ret e Type of Sampl e Ev a l uat i o n 

Submitted by Me yer Tit l e PFP Address 

Source o f Mater i a l Mat. & Re s. lab ~:. Ber I in Quan tity Represented 1.8 c f. 

Coa r s e Agp, r c ga t e._--""S.!.!.w_,._a!.!.nt~o~n~l=-'i'-'-'m!!:eo.:s~t~o.!.!n~e _ ___ Fine Agg r eg a t e. ___ __:....:A:.:..nd.::..e.::..r:...:s:..:o::.:.n;__-__.:..;H.:..i ..:~.9 :...:.hg"-a:::..t.::..e,__ ___ _ 

Cer.~en t Brand. __ ___:N~o::.:r:....:t::.:h.:...:e~a:.:s:..:t~ ____ _____ Type. ___ _::_II:..._ ____ Lbs. 6 11 

Ai r En training Admixture Darava i r Dosage 3.6 oz/ c y Ad mixture WRDA Hyc o I Dos age 3 oz / cwt 

Haximum a llowahle w!lter cont e nt , Ga l / Cy _____ Total Aggregate , Dr y Wg t . __ 30_2_1 _____ _ _ 

Fie l d Tested by Str uc t u ra l Conc r e te Subd i vi s i o nLab . Te s t ed by __ ~R~e~e~d ____________ ___ 

Sampl e d from labo rat ory Mixe r Date Sa mpled :_....:3.:../ ....:4.:..../ .::..85=----------

Locati on Used o r t o be Used~ ___ _:T..::e:.::S:..:t:....:.:...:M:.:ix~B::..:a~t:.::C:.:.h:_.:_:N~o.:... _4..:._. _ _____________ ....:..._ _ _ _ 

Examined for Hod . of Rupture:.._.._ ___________ Compress ive Strength~---------

TEST RESULTS 

Uni t HEi ght Fresh Cone re te_.!.14:!.!6~·~8!.:!.9~--~Air : Pres sure:.._..__,5~·..::!.5:..___ _ _ Cha ce:__ _________ _ 

To t a l Ha t e r, Ga l /Cy Used 29 .09 Slump~2~~-----Temperature , Concrete~7~1L-__ ~Ambient ____ __ 

Cyl. 
Specimen ur.i t Date Da te De sir ed 
- No . t-lgt. Rec 'd Br oken a ge a t 

P. C. F . b r eak 

H 2-B 1 146 
- 2 146 3- 5 3- 11 7 

3 146 
4 146 3- 5 3-18 14 

5 147 
h 146 3-5 4- 1 28 --

.. 

* .. F "' Field r.ure d S St and a r d Cured , 
Types o f Br eaks : 

~El000JB mlm 
1 2 J 4 5 6 

Comme n t s: 
TA 18JH Re v . 
2H 4/81 
2M 8/83 

Age · a t Type* Br eak 1 Break 2 Ave. Break Ty-pe 
Break S - F P.S. I. P. S. I. P . S. I. 1 2 

7 s 4660 4554 4607 

14 s 5075 
5084 5080 

28 s 5403 
5491 5447 

Frank E. Ald rich, P.!:., Chief Engineer 

"r• 7?4. J1 ~~/fftll 
R. F. Nicholson p E M I • 1 & 

' · ., 0 eno s Research Engineer 
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T'ro.1cc t :-lame 

Work Pl an 
Proj ect Number 

85-C-5 

STAT F. OF VF.RMONT 
AGENCY Of TRANSPORTATION 

MATERIALS AND RESEARCH DIVI SION 
Hontpelier, Vermont 05602 

Report on Concrete Teet Beam or Cylinders 

Appendix C 

Benda 
CF 

Labor~tory No . C85 0 117 (2~eport oJ-f--=-28=---~Day Breaks Date typed __ -'4'.L/....:4.~.-l.:::.8:::..5 __ 

ray It em Perfonnance i n Concrete Type of Sample_ Evaluation 

Submit t ed by _ __:~..:.:~e=-'y,_,e:..:.r ______ T.it le PFP Addresa. ___________________________ _ 

Source of Haterial Mat . & Res. l ab ~~ Berlin Quantity Represented. __ __:1-=.·..=8__:::C.!.., =-f .!.., -----

Coarse A~Rre~at~ Swanton Limestone Fine Aggre ga te. _ ___ _:...:A.:.:n=-d e=-r:..:S::.::O:.;.n~-_..:..;H~i .:>.9:..:.hg;::t.a::..t:::..e=-------

Cement nrand. ___ __:N~o~r~t~h~e-=a-=s-=t __________ ~---Type _____ I~I~----Lbs. 660 

Air Entraining Admi xture Darava i r Dosage SYz oz/cy AdmixtureWRDA HycolDosage 3 oz/cwt 

}!aximum allovahl e water content, C:al/ Cy_ · ____ Total Aggregate , Dry Wgt._=.28.::..8:::..1.:__ _ ____ _ 

Field Test ed by Structura l Conc rete Subdivi s i ontab. Tested by ____ R_e_ed~-------------

Saop l ed from laboratory Mixe r 
\ 

Location U~ed or t o be Used 

Date Sampled : __ ~3~/~4~/8~5~----------

Test Mix BMj,JChl.!....l!#_!.1 _ _____________ ;__ _ _ 

Examined for Hod . of Rupt ure:..._ __ _ __ _ _______ C.ompressi ve Strc.ng th~---------

TEST RESlJLTS 

Unit l-IEight Fresh Concrete_.:..14.:..5::..;•:...4~5'----~Air: Pressure'---..:6;..::•.:::.2 ___ Chace~----------

Total Water , Gal/ Cy Used 29 . 29 Slump~3 _____ Temperature , Concrete--'7~0~---~Ambient ___ __ 

Cyl. 
Specimen ur.i t Date Date Desired Age at Type* Break 1 Break 2 Ave . Br eak Typ_e 

No . 1-lgt . Rec ' d Broken age at Break S - F P.S.I. P.S.I. P . S . I. 1 2 -
P.C.F. break 

-3- A 1 145 
2 145 3-5 3-11 7 7 s 4695 4527 4611 

3 146 
4 145 3-5 3-18 14 14 s 5075 4837 4956 

5 145 
F. 146 3- 5 4-1 28 28 s 5464 5579 5522 

*S p Stand rd Cured · F ~ Field l.ured 
Types of Breaks: 

Gl~00ITJB Frank E. A!drich, P.E., Chief Engineer 

1 2 J 4 5 6 
mlm 

Comments: 
TA 1 8311 Rev, 
2M 4/81 

~y: ?diJ.:.c~~;qa1 
R. F. Nicholson, P.E., Materials & Research Engineer 

2M 8/83 
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85-C-5 
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Report on Concre te Test Beam or Cyli nders 

Appendix C 

Benda 
CF 

Labor<ttory No. C85 01 18 { 2.!!l__y e port 
0 

~:-f _ _ .=2:::;8 ___ D a y Breaks Date t )'lle d. __ __,_4'-/4-"/'--'8::.:5=----

r ay Item Pe rformance i n Conc rete TYJ>e of Sample. __ .::E:..:.v.:::ac..:.l ..::u..::a..::t .:..i o::.n;_:__ ___ ________ _ 

S u bmi. t ted by _ ___:M:.:.:e=.Yue:.!r _ __, _ _:_ __ Tit le P FP ~ddres s. ________________________ ___ 

Sour~e of Material Mat . & Res. Lab ~~ Berl i n Quantity Represented. __ ~1~·~8~C~·~f~·-------

Coa r se A~p,regat"e Swanton Limestone Fine A gg re ga te. ___ _!..;A:!.'n'-"'d""e'-r::.cso::..:n:,:__-_..:.H.:..::i:..:gL.:.h'-"g'-=a'-=t -=e---

cement Brand. ___ -...:;N.:..::o:.:.r....:t:;.;h:..::e.::a..::s..::t _ _________ _ Type. ___ ~II=-------Lbs. 660 

Air Entraining AdmixtureDaravai r Dosage 5~ oz/cy Admi xture WRDA HycolDosage 3 oz/cwt 

Haximum all owable w~ter content, Gal/Cy_· ____ Total AggreAate , .Dry Wgt._.::.2~88~1 _______ _ 

Field Tes ted by · Structural Concrete Subd iv i s i o~Lab . Tested by __ ~~R~e~e~d ______________ ___ 

Sampled from Laboratory Mi xer 
. \ 

Date Sampled :._....:3:.:../ ....;.4.!../8.::.5;:__ _____ _ 

Location Used or to be Used Test Mix Batch No. 2 ·------'-""' 
Examined for Mod. of Rupture ______________________ Compressi ve Stren~th. ________________ __ 

TESt RESULTS 

Unit l~dght Fresh Concre te. _ ___.:.124!::.5.:..:~8~8~---~Air : Pressure'--.......::.6.,.;.0~-- Chace. ____ _______ _ 

Tot~l Hate r , Gal/ci ·used 29 . 09 Sl urnp __ ;::.3 ___ Temperat ure·, Concre te:.-.!....7:-!..0 __ ~Ambient. __ _ 

Cyl. 
Speci men lir.i t Date Date De sired Age at Type* Break 1 Break 2 Ave; Break Type 

No. Wgt . Rec' d Br oken age at Break s - p P . S. I. P. S. I. P.S.I. 1 2 
P.C.F. break 

H-4-A 1 146 
2 146 3-5 3-11 7 7 s 4801 4695 4748 

3 146 
4 144' 3-5 3- 18 14 14 s 5137 4996 5067 

5 145 
Fi 145 3- 5 4- 1 28 28 s 5518 5535 5527 -

I I 
* -S St<tndard Cured , r • Field r.ured 

:::•s of 3reakso Q ~ Q 0 OJ 8 
1 . 2 J 4 5 6 

Comments : 
TA 18JH Rev. 

Frank E. Ald rich, P.E., Chief Engineer 

~y: 
R. F. Ni<holson, P.E., Mo!eriols & Research Engineer 

2H 4/81 
2M 8/83 
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Appendix D 

AGENCY OF TRANSPORTATION OFFICE MEMORANDUM 

TO ' C. C. Benda , P. E. , S tructu ra 1 Con crete Engineer ~r.ll · 
FROM~. ;rank J . Lanza, Chief Geologist via R. F. Nicholson, P.E. 

Materials & Research Eng. 
DATE April 26, 1985 

SUBJECT: A. G. Anderson Co . , Inc. , Gilles Fortin Quarry Rock, Highgate , VT 

At the request of the Structural Concrete Engineer, a petrographic field 
examination of the Gilles Fortin Quarry and quarry rock was conducted on 
April 17, 1985 as a supplement to the evaluation of a new aggregate source 
for use in structural concrete by A. G. Anderson Co ., Inc. 

Hand samples of the blasted quarry rock were collected for office examina­
tion as well as two bags of 3/4 inch minus rock for abrasion tests accord­
ing to AASHTO T-96 method. 

The rock in the Gi lles Fortin Quarry in Hi9hgate, Vermont was first sampled 
by the Engineering Geology Subdivision in 1959 as a possible source of crushed 
rock for sub-base for the construction of Interstate 89 and was subsequently used 
as Sub-base of Crushed Rock , Pay Item 201 for the construction of I 89 in that 
area. 

The rock examined in the Gi lles Forti.n quarry belongs to the Shelburne Forma­
t ion of Ordivician Age. It is a light to medium gray colored limestone 
(predominantly (CaC03) calci um carbonate)fine grained, firm and readily effer­
vesceses wi t h cold d1lute hydrochloric acid. The rock in the quarry is fair­
ly wel l jointed and appears to be free of deleterious or unsound substances 
uniform in nature v~ith only s li ght variations in shades of the color gray. 

Two sample bags of 3/4 inch minus crushed stone from the Gilles Fortin Quarry 
were taken from a stockpile and examined for abrasion (according to AASHTO 
T-96), gradation and t hin and elongated pieces. Both preliminary samples met 
the requirements for coarse concrete aggregate for concrete, Item 501 (see 
attached Laboratory Sheets). 

The mineralogical composition of the rock is genera l ly performed on thin 
sections with a stereoscopic microscope. Only those characteristics that 
could be determined megascopically with a hand lens were noted. No chemical 
tests were performed , other than with dilute hydrochlori c acid to determine 
the presence of a carbonate. 

With respect to al ternate sources, the gray limestone from Swanton Limestone 
Quarry in Swanton, Vermont, is a blue gray limestone of the Beldens Formation 
of Ordivician Age. Al though the rocks from the Gilles Fortin Quarry and the 
Swanton Limestone Quarry are both of Ordivician Age and are both l imestones, 
they are from different formations. Any chemical differences between the two 
limestones would have to be determined by chemi cal analysis. Phys ically, the 
rocks appear simi lar and in that respect can be compared and are very simi lar 
(hardness, particle shape , etc . ) . 

TA 296A 20M 11/ 84 
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V.A .O.T. 
Materials & Research Division 

Appendix D 

April 26, 1985 
Page 2 of 2 

Petrographic analysis of rock samples in the fiel d i s vi sual ; only those 
at tributes relating to surface texture , hardness, coating variations in 
strata, deleter ious and unsound substances , can be determined. Chemical at­
t ributes require the use of petrographic and stereoscopic microscope, and 
the preparation of thin section for analysi s. 

RFN:FJL:etn 

Attachments 

cc: RFN/Lab File 
F. Lanza 
R. Fraser 
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TA 565 Rev. 4/79 

STATE OF VERMONT 

Appendix E 

Prepared By: W. l. Meyer r, 
Date : 02/08/85 CJo{'l!j 
Sheet 1 of 1 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTIGATION 

Work Plan No. 85- C-5 

Subject Eval uation of Crushed Stone Coarse Aggregate, A G Anderson Co . • Inc .• Hi gh9a te , VT 

Inves tigation Requested By Carl L. Anderson Date Received 02/07/85 

Date Information Requi red._.:...A~s.....:s~o::.::o:.:..:n_a::!;s~p~o.::.:ss~i:..::b:..:.l~e _ _ ________ ____ __ _ 

Purpose of Investigation To eval uate a crushed stone coarse aggrega te from the 

A. G. Anderson Co ., Inc. quarry {formerl y Gi JJis- For tin Quarry), proposed for 

use as a s t ructural concrete aggregate. Quarry i s located on TH 19 in 

Hi ghgate , Vermont 

Pro po sed T es t s or Eva 1 u a t ion_ Procedure _ ___:S:...:;e:_:e_V..:.:.e::...:r..:.:.m~o:..:..n t.::......:...P..:...r.::..oc=-=e=-=d-=u.::..re.::......:...F..:::..o.::..r ....:E::..:v..:::a...:..l .::..;u a::...:t~i:.:.n.;;z.g ...::a=--.:..:Nc::..ew;.;___ 

Source of Struct ural Concrete Aggrega te , VT-AOT-MRD 9-82. 

1. Performance- in-concrete tests will be performed us ing two batches each of 

Class A an d Cl ass B concrete containi ng the proposed new aggregate and two -------
batches each of Class A and Class B concre te contain ing a reference aggregate 

2. Prepare specimens from each bat ch of concrete to determine resi stance to 

freezing and thawing 

Inves ti ga tion To Be Conducted By Structural Concrete Subdivision 

Starting Date February 15, 1985 Est imated Compl etion Dat e ~lay 15, 1985 , incl uding 
- report 

i sapproval by Hateria l s & Research Engineer ~if 1=s-L~ cz-;s -';-5' 

Commen ts by Haterial s & Research Engineer _________ ___ ___ ___ _ 

~at er i a ls & Research Division 
Agency of Transportation 
Date Typed: Febr uary 13, 1985 34 




