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EXECUTIVE SUMMARY 

To produce the optimum structural concrete , aggregate must be tested 

and evaluated to assure conformance to required specifications . 

This report documents results of tests performed on a proposed new 

source of fine aggregate and 3/4" crushed gravel for structural 

concrete . The materials tested were a fine aggregate and a 3/4" 

crushed gravel produced at the Columbia Sand & Gravel Corp. facilities 

in Columbia , New Hampshire . 

Test results and evaluation confirm t h ese materials meet the requi red 

specifications for fine aggregate and 3/4" crushed gravel for 

structural concrete. 
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INTRODUCTION 

To provide an accurate eva luation of an aggregate for use in 

structural co nc r ete , not only should t ests be i nitiated to ensure 

compliance with required specif i cations, but a co llat i o n of test 

resul ts for the n ew aggregate with those for a previously evaluated 

reference aggregate s hould be performed . Th is procedure compares both 

aggregates in concrete mixtures prepared and tested under the same 

conditions. 

In February of 1991 , Mr . Steven Persons, General Manager of Persons 

Concrete Inc. initially requested an evaluation of concrete sand and 

an evaluation of 3/4" crushed gravel processed at the Columbia Sand & 

Gravel Corp . facility, Columbia, NH . Following his request , samples 

of the materials were obtained by Materials and Research Division 

representatives on March 12 , 1991 and evaluated for compliance with 

Sections 704 . 01, and 704. 02 of the Vermont Agency Of Transportation 

(VAOT) Standard Specifications for Construction . The Agency ' s Ch ief 

Geologist also traveled to the site to obtain samples for petrographic 

analysis of the materials. 

Testing indicated the materials were in compliance with specifications 

and mate rials were obtain ed for the performance-in-concrete phase of 

the evaluation which was conducted in the Central Laboratory of the 

Materials and Research Division . 
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PROCEDURES 

PHASE I - SECTION 704 .01 AND SECTION 70 4 .02 TESTS 

The proposed new aggregates were sampled by representatives of t he 

Materials and Research Div ision, from a stockpile at Columbia Sand & 

Gravel , Columbia , NH . Th e fine aggregate was examin ed for gradation 

(AASHTO T 27-84) , organic i mpurities (AASHTO T 21-86) , sodium sulfate 

so undness (AAS HTO T 104-86) and compressive stren gth of the mortar 

(Section 704 . 01 (c) of t h e VAOT Standard Specifications for 

Constr uction) . Th e coarse aggregate ( 3/4" crushed gravel) 1-1as 

examined for gradation (AASHTO T 27-84), percent of wear (AASHTO T 

96-83) , thin and elongated pieces (VT AOT-MD 22) , fractured faces (VT 

AOT- MD 23) and sodium sulfate soundness (AASHTO T104- 86) . Samples of 

each aggregate were found to be in compl iance with requ iremenLs . 

The r e f erence aggregates t.Jere obtained on April 9, 1991 from stoc l{­

pi l es at the Miller ready-mix con c r ete plant in W. Lebanon , NH (See 

copies of Aggregate Report Nos. 09100062 & 09100063 ln Appendix B). 

The reference aggregate source was Lebanon Crushed Stone , W. Lebanon, 

NH. The reference fjne aggregate was examined for gradation (AASHTO T 

27 -8 4) a nd organic impurities (AASHTO T 21 - 86 ). The reference coarse 

aggregate \-.las exa mi ned for gradation (AASHTO T 27-84) , t hin & 

e longated pieces ( VT AOT-MD 22), fractured faces (VT AOT-MD 22) and 

percent of wear (AASHTO T 96-83) . 

The r efer e nce f ine aggregate a nd coarse aggregate were found to compl y 

respectively with Section 704 . 0 1 and Section 704.02 requirements . 

Fine aggregate test result s are shown in Table 1 and Table 2 . Coarse 

aggregate test results are s hown in Ta bl e 3 and Table 4. Aggregate 
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test results are also shown in Laboratory Report Nos . A910183, 

A910266 , 09100062 , G9100063 , G9100443 , &G9100444 in Appendix B . 

The Vermont Agency of Transportation Chief Geologist traveled to the 

facility in Columbia , N . H. to obtain samples for analysis. Copies of 

the geologist's petrographic analysis are shown in Appendix C. 

TABLE 1 

FINE AGGREGATE TEST DATA (Proposed New Aggregate) 

Sieve Size 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

Fineness 
Modulus 

Organic 
Impurities, color 

Compressive Strength 
of Mortar, % of 
Standard Sand 

3 days 
7 days 

Soundness , % loss 

Columbia Sand & Gravel 
Columbia, NH 

Dates Sampled 
03-12-91 04-04-91 

% 
Passing 

100 

100 

92 

71 

43 

16 

6 

2.72 

1 

% 
Passing 

4 . 73 

V. A. O . T . 
Specification 
Requirements 

% 
Passing 

100 

95-100 

50-80 

25-60 

10-30 

2-10 

2 . 60-3 . 10 

2 maximum 

100 minimum 
100 minimum 

8 maximum 

* Compressive Strength of Mortar testing could not be completed at 
this time - The Cement Laboratory facilities are in a redesign and 
renovation stage. 
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TABLE 2 

FINE AGGREGATE TEST DATA (Reference Aggregate) 

Sieve Size 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

Fineness Modulus 

Lebanon Crushed Stone 
W. Lebanon, NH 

Date Sampled 
04-09-91 

% 
Passing 

100 

100 

89 

70 

48 

24 

6 

2.63 

Organic I mp urities, col or <1 

5 

V.A.O.T . 
Specification 
Requirements 

% 
Passing 

100 

95 -100 

50- 80 

25-60 

10- 30 

2-10 

2 . 60-3 . 10 

2 max imum 



TABLE 3 

COARSE AGGREGATE TEST DATA (Proposed New Aggregate) 

Sieve Size 

1 II 

3/4" 

3/8" 

#4 

#8 

L . A. Abras i on, 
% loss 

Thin a nd Elongated 
Pieces, % 

Fractured Faces , % 

Soundness, % loss 

3/4" Crushed Gravel 
Columbia Sand & Gravel 

Co lumbia, NH 
Dates Sampled 

03-12-91 04-04 - 91 

% 
Passing 

100 

100 

32 

4 

2 

23. 1 

4.3 

87.0 

6 

% 
Passing 

0 . 1 

V. A . O.T . 
Specifications 
Requirements 

% 
Passing 

100 

90-100 

20-55 

0-10 

0-5 

35 maximu m 

10 maximum 

50 minimum 

8 maximum 



TABLE 4 

COARSE AGGREGATE TEST DATA (Reference Aggregate) 

Sieve Size 

1" 

3/4" 

3/8 " 

#4 

#8 

L . A. Ab rasion , % wear 

Thin and Elongated 
Pieces, % 

Fractured Faces , % 

Soundness , % l oss 

3/4" Crushed Stone 
Lebanon Crushed Stone 

W. Lebanon, NH 
Date Sampled 

04/09/91 
% 

Passing 

100 

99 

27 

6 

2 

32 . 9 

1.7 

100.0 

7 

V.A . O. T . 
Specif i cation 
Requirements 

% 
Passing 

100 

90-100 

20-55 

0-10 

0-5 

35 maximum 

10 maximum 

100 minimum 

8 maximum 



PHASE II PERFORMANCE-IN-CONCRETE TESTS 

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

in the Central Laboratory . Mixtures were designed by Structural 

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

the following materials: 

Fine Aggregate 

A. Proposed New Aggregate 
Columbia Sand & Gravel Corp . , Columbia, NH 

B . Reference Aggregate 
Lebanon Crushed Stone Corp., W. Lebanon, NH 

Coarse Aggregate 

A. Proposed New Aggregate 
Columbia Sand & Gravel Corp ., Col umbia, NH 

B . Reference Aggregate 
Lebanon Crushed Stone Corp., W. Lebanon , NH 

Cement 

Type II 
Northeast Cement Co ., St. Constant, Que bec 

Air Entraining Admixture 

Daravair 
W. R . Grace Co . , Cambridge , MA 

Water Reducing Admixture 

WRDA with Hycol 
W. R. Grace Co . Cambridge, MA 

Aggregate Properties used for preparing mix designs are s hown in Table 

5 and Table 6 . 
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Pr oposed New Aggregate 
Columbia Sand & Gravel 
Columbia , NH 

Reference Agg r egate 
Lebanon Crushed Stone 
W. Lebanon, NH 

TABLE 5 

FINE AGGREGATE PROPERTIES 

Bulk 
Specific 
Gravity 

2 . 59 

2 . 6 5 

'l'ABLE 6 

COARSE AGGREGATE PROPERTIES 

Proposed New Aggregate 
Columbia Sand & Gravel 
Columbia , NH 

Reference Aggregate 
Lebanon ·crushed Stone 
W. Lebanon , NH 

Bulk 
Specific 
Gravity 

2 . 65 

2 . 83 

Absorp . , 
Percent 

1.7 

1.0 

Absorp . , 
Percent 

1.0 

0.6 

Fineness 
Modulus 

2 . 72 

2 . 67 

Dry Rodded 
Unit \veigh t, 

lbs/cu. f t. 

99.74 

104.26 

The concrete u sed in this evaluation was mixed i n a Sears rotary drum 

mixer with batch size being 1 . 8 cubic feet. Aggregates were dried 

prior to the start of mi xin g operations. 

Two b atches each of Class A a nd Class B conc rete con taining t h e n ew 

fi n e aggregate a nd the n ew coarse agg r egate were prepared as well as 

Lwo batch es each of the Class A and Cl ass B concrete contajni n g the 

reference aggregates . 

Th e mix proportions us ed are shown i n Ta b l e 7 a nd Table 8 . 
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TABLE 7 

NEW AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C . Y. 

Cl ass A 

Batch 5 Batch 

*Coarse Aggregate, lbs . 1697 1697 
*New F ine Aggregate, lbs . 1171 117 1 

Cement, lbs. 660 660 
Air Entrajning Admixture, oz . 5 . 5 5. 5 
\vater Reducing Admixture , oz . 19 . 8 19 . 8 
Net Water , gal. 31.3 31.5 

Class B 

6 Batc h 1 Batch 

1697 1697 
1289 1289 

611 611 
3 . 0 2 . 5 

18 . 3 18.3 
31. 3 31.2 

*Weights converted to saturated surface-dry condition 

TABLE 8 

REFERENCE AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C . Y. 

Class A 

Batch 7 Batch 

*Coarse Aggregate , lbs. 1773 177 3 
*New Fine Aggregate , lbs. 1234 1234 

Cement, lbs. 660 660 
Air Entraining Admixture , oz . 5.0 5 . 0 
Water Reducing Admixture , oz . 19 . 8 19.8 
Net Water , gal. 31.4 30.7 

Class B 

8 Batch 3 Batch 

1773 1773 
1355 1355 

611 61 1 
4 . 0 3 . 5 

18 . 3 18 . 3 
31.6 31.4 

*Weights conver t ed to saturated surface-dry condition 

2 

4 

Tests were performed on the fresh concrete to d etermine s lump (AASHTO 

T 119-86), air content (AAS HTO T 152-86) and unit weight (AAS HTO T 

121-86}. Six test cylind e r s (6" x 12" ) and one 3" wide x 3" deep x 

16" long freeze-tha\.v specimen were cast from each batch . The 

cylinders were tested for compressive str e ngth (AASHTO T 22-86); two 

each at ages 7, 14 and 28 days. The free ze-thaw specimens were mojst 

c ured for 14 days , after which they were subjected to free z ing and 

t haHin g (AASHTO T 161-86) i. n 3% NaCl solutjon . 

10 



RESULTS 

Results of tests on t h e fresh concrete and compressive strength test 

results are shown in Table 9 and Table 10. 

TABLE 9 

PERFORMANCE TEST RESULTS 
NEW AGGREGATE 

Cl ass A Class B 

Batch 5 Batch 6 Batch 1 Batch 2 

Slump, inches 
Air Content , percent 
Unit Weight, lbs/cu. ft. 
Compr essive Strength, psi 

7 days 
14 days 
28 days 

2.75 
6.0 

144.72 

3692 
4384 
4800 

2 . 75 
5 . 7 

144.97 

3979 
4474 
5026 

(Design Compressive Strength, psi) (4000) 

Slump, inches 
Air Content, percent 
U n it \veigh t , lbs/cu . 
Compressive Strength , 

7 days 
14 days 
28 days 

TABLE 10 

PERFORMANCE TEST RESULTS 
REFERENCE AGGREGATE 

Cl ass A 

Batch 7 Batch 

2.50 2 . 50 
5 . 9 5.5 

ft . 147.06 149. 59 
psi 

3830 3800 
4342 4595 
4749 5063 

(Design Compressive Strength, psi) (4000) 

11 

8 

3 . 00 
5 . 9 

143.92 

3454 
4117 
4645 

2 . 00 
5.2 

144 . 20 

3712 
4410 
4839 

(3500) 

Class B 

Batch 3 Batch 

3.00 2.50 
5.7 5 . 8 

148.42 148 . 62 

3440 3628 
3975 4175 
4535 4551 

(3500) 
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The results of compressive strength tests are a l so s hown on Laboratory 

Report Nos. C91WP01 t h rough C91WP08 in Appendix D. Strength vs. age 

plots illustrating average compressive streng t hs in psi over time in 

days are shown in Figure I and Fi g ure li . 

The results of dynamic testing of freeze - thaw specimens are s hown in 

Table 1 J • The percent weig h t c hang e res ulting from freezing and 

thawing of spec imens is shown in Table 12. Freeze-thaw t est results 

are also s ummarized in Figu re III and Figu re IV . These figures show a 

comparison of results obtained '"i th the reference aggregate and the 

new aggregate after 300 cycles of f reezing a nd thawing. 

TABLE 11 

FREEZE-THAW TEST RESULTS - DURABILITY FACTOR 

New Aggregate Re ference Aggregate 

Cl ass A Class B Class A Class B 

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

Cyc l es Durabi lity Factor 

50 97 . 8 99 . 3 103 . 6 100 . 1 98 . 9 96 . 8 100 .1 97 . 8 
100 98.3 100 . 6 104 . 0 100 . 4 98.0 95.9 100 . 1 97 . 6 
150 99 .1 100.7 104 . 0 99 . 0 99 .0 96.1 100 . 2 98 . 3 
200 99 .1 100 . 9 103 . 6 99 . 2 100 . 0 96 . 5 101 . 8 97.7 
250 99 . 5 102.0 106.6 101.8 104 . 5 94 . 4 104.1 100.6 
300 97 . 5 101 . 2 104. 3 100.6 99 . 0 97 . 4 102 .1 97 . 5 
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Fundamental Individual Relative 
Percent Transverse Durability Durability 

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

Re ference Aggregate 

7 0 12 . 92 1674 2802276 
0.5 99.0 

7 300 12 . 85 1666 2775556 
98 . 2 

8 0 12.99 1677 2812329 
5.6 97 . 4 

8 300 12.26 1655 2739025 

New Aggregate 98 . 8 
....... 
(J'1 

5 0 12 . 50 1594 2540836 
8 . 2 97.5 

5 300 11.48 1574 2477436 
99 . 4 

6 0 12.65 1618 2617924 
7.3 101 . 2 

6 300 11.73 1628 2650384 

SUMMARY OF FREEZE-THAW TEST RESULTS 

CLASS A 

FIGURE III 



Fundamental Individual Relative 
Percent Transvers e Durability Durability 

Batch No. Weight Weight Frequency Factor Average Factor 
No . Cycl es Lbs. Loss "N" "N" DF DF RDF 

Reference Aggregate 

3 0 12 . 86 1658 2748964 
1.0 102 . 1 

3 300 12 . 73 1675 2805625 
99.8 

4 0 12 . 86 1655 2739025 
1.3 97 . 5 

4 300 12 .69 1634 2669956 

New Aggregate 101.2 
II-' 
en 

1 0 12.44 1562 2439844 
1. 8 104.3 

1 300 12.28 1595 2544025 
102 . 5 

2 0 12.54 1591 2531281 
4 . 9 100.6 

2 300 11.93 1596 2547216 

SUMMARY OF FREEZE- THAW TEST RESULTS 

CLASS B 

FIGURE IV 



'rABLE 12 

FREEZE-THAW TEST RESULTS - PERCENT OF WT. CHANGE 

New Aggregate Reference Aggregate 

Class A Class B Class A Class B 

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

Cycles Percent Of Weight Change 

50 -2.0 -1. 1 -0 . 2 -1.0 -0 . 1 -0 . 9 - 0.0 -0 . 2 
100 -3 .7 -2 . 3 -0 . 5 -1.9 -0.1 -2 . 0 -0.1 -0 . 5 
150 -4.6 -3 . 2 -0 . 8 -2 . 6 -0.2 -3.0 -0.2 - 0 . 7 
200 -5 . 5 -4 . 3 -1.0 -3 . 2 -0 .2 -3.5 -0.5 -0 . 9 
250 -6 . 7 -5 . 4 -1.3 -3 . 8 -0 . 4 -4 . 4 -0 . 8 -1.2 
300 -8 . 2 -7.3 -1.8 -4.9 -0.5 -5 . 6 -1.0 -1.3 
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SUMMARY AND CONCLUSI ONS 

1. Initial samples of the proposed fine aggregate from the Columbia 

Sand & Gravel Corporation facility in Columbia, NH were found to 

be in co mp lianc e with VAOT Standard Specifications For 

Construction, Section 704.01 . 

2 . Initial samples of the proposed coarse aggregate from the Columbia 

Sand & Gravel Corporation facility in Columbia , NH were found to 

be in compli ance with VAOT Standard Specifications F or 

Construction , Section 704.02 . 

3 . The average 28 day compressive strengths of concrete containing 

the Columbia fine aggregate and 3/4" crushed coarse aggregate were 

approximately 2 . 5 percent greater than the strengths of concrete 

co ntaining the refe rence aggregate . The Class A concrete 

containing t h e Columbia aggregates had an average compressive 

strength of 4913 psi at 28 days , while the Class A concrete 

containing t h e reference aggregates yielded an average 28-day 

compressive strength of 4906 psi. The Class B concrete containing 

t he Columbia aggregates h ad an average compressive strength of 

4742 psi at 28 days, while the Class B concrete containing t h e 

reference aggreg ates had an average 28-day compressive strength of 

4543 psi. 

4 . Results of freezing and thawing tests indicated reduced 

performance for t h e Class A concrete containing the new aggregates 

as co mpared wit h Class A concrete containing the reference 

aggregate . The average durability factor for the Class A concrete 

with the new aggregate was 98.4 while the Class A concrete with 
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the reference aggregate had an average 

98 . 2 . The Class A concrete containing 

durability factor of 

the new aggregates, 

however, showed greater weight loss ( 7. 8%) than the Class A 

concrete containing t he reference aggregate (3.1%). 

5. The Class B concrete containing the new aggregate performed 

slig h tly better in sonic testing than the Class B concrete 

containing the reference aggregate. The average durability factor 

was 102.5 for the Class B concrete with the new aggregate and 99 . 8 

for the Class B concrete with the reference aggregate . The Class 

B concrete containing the new aggregate , however, showed greater 

average weight l oss (3 . 4%) than the Class B concrete with t he 

reference aggregate (1.2%). 

6 . Mix Design Tables, shown on page 11, indicate the Class A and 

Class B mixtures containing the new aggregates having quantities 

of water relatively comparable to the mixes containing the 

reference aggregate develop approximately equal slump and air 

content (slump & air content indicated in tables 9 & 10, page 12). 
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RECOMMENDATIONS 

1 . I t is recommended that t he present Columbia Sand & Gr avel Corp . 

facilities i n Col umb ia , NH be approved as a source of fine 

aggregate a nd coarse aggregate for use in structu ral concrete . 

2 . During t he ini t i al uses o f concrete contain ing t his a ggregate on 

Agency projects , Material s and Research Divis i on representatives 

s hal l conduct tests necessar y to determi n e t h e performa nce of this 

aggregate in concrete under f ield condition s . Due to the r ange of 

resu lts ob tain ed in freeze - t h aw tests , it is recomm e nded t hat 

subsequent testin g include fabrication of freeze - thaw s pec imens to 

permit further examination of t h is concret e property . 
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1. SCOPE 

APPENDIX A 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

Prepared By: 
nate: 
Page: 

VERMONT PROCEDURE FOR EVALUATING A.NEW 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-MRD 9-82 

H. Meyer~/}J1 
March 26, 1982 
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 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 person~el shall perform all work 
necessary for both the Phase I and Phase II sections of this eval­
uation process. The work will be performed in an expeditious manner 
consi~tent 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 
Divi~ion 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, _ fu~ther 
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 the requesting party. 
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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 shall 
be forwarded with a cover letter, 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 schedul e 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 representati ve wi ll visit 
the site and determine: 

(a) Does a stockpil e 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 
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 reference aggregate. Cement, admixtures, and aggregates, other 
than the proposed new aggregate, will be selected by the Structural 
Concrete Engineer. Normally, these materials will be the same as the 
materials currently in use at the Ready-mix plant where the proposed 

·.hew 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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Lab No : .\:~ .tOl FD 

t.' b:fl~H);\ l' :\C,Jr:~•, · y •JF-'TRA.NSPCl i :T.\rTmi 
~~ \TCH L\f, !~ :\ .ql RF: !-; E ,\I~C H P l VI S .LCd< 

R I!:[:()RT Oi': SMIPU: d F ,\GGREr;,,·n: 
P ~ ·: l : m i n ~ 1 1 .' · S t-t m [-' l ':! 

APPENDIX B 
D! ST I ~ [ ti L'T F· ~.-

G ·~ n l r· : I I. r·' J l , · -.; 

G c-'o l c· '~ i. :~ t. 

1 Re?ort. Date: 12/ 1 8/91 

:-; a rn p lr! d B y : 1-. ·::: I. L y 

Da t e :) . .lmp l"ed : 0 -l/ 0 ·~ /9 1 
~! a t e t· i. l::ll ll:amP. /Tvpe: Gr >l d a t i o n !lnqtti.r ':':ment s f o -r 3/•i" Ston e 

Samp l ed Pio m: Jtockvile 
Mu~e ~ ia l Spec . No : 704.02 R 

I 

Date Ra c eived: 0 1/04/91 
S;tTT1ple So ut"ce: Peesons Conc r c•tc Co I umbia N.H. 

Test~ r.l Ay: ~ I .Lnvin. 

~f f.l.tt~ r· ia l Sou r-: .:.::· CoJ. umb i<'l S cHld + Gr n\·e .l Co.l.umbiF.I ~l.li . 

Test C•.>rnpl e t~ : 05/0 7 /Y l 
Quanti.t y f/.P.p: 

Colllme n L : 

TOTA L !:> :\~!PL I:c; 

SIEVE PASSING 
1/2" 

":r l I 2 '' 
3 " -
2 1/2" 
2 ., 
1 3/4 If 

l 1/ 2" 
1 " 
3/ V' 
& /}31' 

l/2" 
3 /8'' 
No . ·t ( P ) 

No . · i 
J'JO • 8 
:No . [6 
N o . 30 
No . ·W 
No . 50 
No. 100 
No . 200 

Commen L~: 

I 
I 
I 
I 

t' 
I 
I 
I 
I 
I 
I · 
I 

OUT S JD8 
SPECS 

TEST RE SU LTS 
FINENESS MODULUS 
'Y.. COARSER THAN 

No . ·I 
No. ~ 
Nu. 16 
No . 30 
No. 40 

·NO, 30 
No. lOO 

\ .. Rt:!l' No : 

Fi.ne.ne '3s = 
Co l o r: ·-

Gr a din '5 -
Percent of 'vear 
AASHTO T96 ::: 

Fr.l'\c Face = 
Thi ne/EJ.on = 
So(t nd'nes s ::: 0 .1 

R.e nMrk ~; : RP-s •.llts o f LesL~ .f.lel:"forrne -.1 
cowpli ... mc t~ ~ith ;,:pet:ific ·3. it i o n s . 

_/.!vi.ewect Hy: ll . J. O' Br:i r,' n Chn m t <:d~ T e st-. Lng Lnb. S u pe r·vi so r 
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E~l ,.\ K[-:R l :J ':EW·IONT -\Gb::'i('i •'"J P TfU, :-<:)P<.•ffl' .·\1" l () ,..; 
~I.;TF:R1 :\LS -~l,iD RESE:/\FWCJ J)[\- iS i ON 

rtE !JOHT ON SAHP LE OF \G<.;rn ;r; -\ TF: 
r,·c·l i •il Lrw L'Y So.m;_)l<'! 

i) f. ST !t ( Bl.'T ION 
C..:- ntc'"tl Fi.l -:, 

eJ 
Co r-reoc t Co p y : 2 Hoport DaL.:: 12 / 18 /91 

I' -:.· o .i ~ c t. : P n s :; i o t c: F 11 '· •.1 f· c: (j s c 
~ r.un p l e~ By: Ke l. t" 

Ma t er i al Nam~/ fypa: Fine ~ g~regate fo e Co n c reLe 

~a terial S pec . No : 70 1. 01A 

Sample Source : Persons Co n c r e t e Columbi a N.H. 

~l t:t terial Sou n:e : Columbia S+C: Co lumbia N.H. 

~~u;;~. ntity Re p : 

Comm ent: 

TOTAL SAHPLE 
S IEVE ~.~SS I NG 
·l 1 I 2 " : 

-:;' 1/2" 
3 '1 
2 1/2" 
2 " 
l 3/4" 
1 1/2" 
1 " 
3 / 4 " 
5/.8 '! 
1/2 " 
a.;s .. . 

I 
I 
I 
I 
I ,_ 

I 
I 
I 

•· 
,. 
I ' 

I 
I 

OVTS lf)E 
SPECS 

TEST RESULTS 
FINENESS HOD.ULUS 
% COARSER THAN 

No . I 
No. 8 
No . 16 
No . 3 0 
No . 40 

-No . 
No . 

5 0 
lOO 

Date R.e~ei v·c d: 0-l/0_4/9 1 

Tes t erl By: H. L\ "· i n 

TP s t Complet e : 05/28/9 l 

X - P.~f No: 

Fineness 
Co .lo r 

Gr-ading 
Pe-rcent o f 
.-\ASHT.O T96 

Frac Face 
Thine /Elon 
Soundness 

-
;:: 

-:: 

'vear' 
:: 

= 
:; 

:;: ·1 . i 3 

,. 
I .. 
I 

CS : 

O~JTS l DE 
SP£CS 

No. ·H P l Re- mtu·k :;: : ResuJ.ts of test3 _performe d a r e in 
compli nnGe with specifi c u. il io ns . 

No. . t 
No . B 
No . lG 
No , 30 
No: 40 
No . 50 
No ·. 100 
No , 200 

Comments: 

)V i e lv e d . By : n . .J • o 1 8 r i e n I l"' lw m i. s t Test 1. n f.! La b S u v e r v i. so r· 
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TA ~19Hcv. 2.51\1 J/ Y l 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS AND RESEARCH DIVISION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

ST ovv (\~ v 
.l>Scf\v"~ " 

C~ , 

Laboratory Number G9100062 Pay Item ~SO~...:..'!..!:· 2~.)L-___,---:-------
Project Name Afv:.tFveo Project Number J.i'Bll:R:u9~):..:zlt.;:r.li~Cf~{~.:::.IO:..;.J--;-:-----
Sampled By d{PtSl/!ti&J. . ./C//,i Date Sampled rfo) 2 fi1 1 Examined For 7 0 Y, 0 7 
Sampled From 51zi?~2PDe Plant & ·/fer wosr L-eao.a,oiV 11 H 
Sourc~ of Material . ...J..erid.'f'"-v cn;s tt£0 $ n.we.. u~~ !ct¥f.NoiV~ H ' 

Quantity Represented S{) 11z. c ¥ Sample Type .L.AIJt'~C:JP:::.,.~.t..l<LJ.I/J.J~~c.~{(:::~-.,---=------------­
Sample Comparison No Cross Reference Number----------

MATERIAL TESTED 3;{/ CC.v'5 tt£Q S\bv£"" tv( C..01vc~TI 

S IEVE 

SIZE 

RCT --

1\ 

RET_/ __ 

'J/f " 
IIET _ '_/ _ 

lj .. 
RET-' -

. . )/. .. 
f!~T _If_ 

RET _:t__ 

RET _Y_ 

RET 

PAN 

TOTAL 

WEIGHT 

INDIV. 

-
O.Lf 
to,.5 
13, 7. 
~l 
II 
-
0~ '1 
(/}//_ 

Fineness Modulus 

,. RETAINED 'JO PAS51NG 

IND'V. CUMUL. C UMUL. 

- ICC 

I c;q 

Lrl.f 55 
2~ Z7 
Z \ 0 
y 7_ 

(_ 0 
/00 

Cwnul. Total Retained/ 100 

Organic . Impurities: Color ----
T&E - !Lf - I..~Z % Thin & Elongated Pieces 

Total Weight %1~ 
Fractures - tJ~_o = ttJO % Fractured Faces 

Total Weight 8fCl 

Original Weight SCJOC Grading f) 
Final Weight '!>.;2S.5 Percent Wear '3? (' ~-· ( 

( v{ Test results are in compliance with specifications. 

) Test results are outside specifications. 

Comments: 

AASHTO T96 

Tested By ~~~ Reviewed By John H. Weaver , P~·c..!::Ec..:...·---.:.;r;~rut'±r.v"--
Date ComPi€(~~~-- ....L-L-......,1'\=-q::----~\r------.Date 2_5_________ ilil 



't 'A ii\IHc v. 1.5i\1 . ".Jt ~ J. 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

~ \b'V'v A Q -u 
.,_4-;)C?C<..\l¥! v:-"~ 

c.~ 

~ab?ratory Number (;~100063 Pay Item ___,Ls?J~lL....!Z~s-~--------
1 ro]cct Name JI1Rr Fe r D Project Number ~B...z.RD..Ji't;:-;IL.:l4:_I.j-J.4u(l.!:!.o).J-~-~--
Sampled ~y .4.-~tz:Roc"'!) /CI\\) Date Sampled 11pc; \ c\,lS<J \ Examined For ].()'4 o1 
Sampled From . Szpc..6 -p i l . . Plant .i.&?L.J:..,'Ll.l.~f.lecuW&a!s£1:r~L!Jf::!'22i<'~.,rv~o~~L----------
Source of Matenal ~!!if./~ S·huve WeSt:,.Le.ooloJo~V t0 \-l 

Quantity Represented 5{) 'lz Sample 'f.Ype -!:At.~u~~~~~~u~2..~~·~t7~.....,-----------
Sample Comparison do Cross Reference Number----------

S IEVE WEIGHT 'JI> RETAIN E D 

SIZE 

RET -­

RET~ 
. L 

RET+ 

RET _ _ 

(6 
RET--

'7.(; 
RET _../ __ 

RET~ 
RET ~ 

P AN 

TOTAL 

INDI V . 

-
-
~b 

ILILI 
f b lJ 
I 1> 3 
l -~ lj 

LJ _;;-

151 
Fineness Modulus 

I NO•V . 

-
-
1/ 
tct 

?_{_ 

i-4 
18 

(p 

/00 

Cumul. Total Retained/ 100 

Organic Impurities: Color ~ \ ----!.--

CUMUL . 

-
-
II 

30 
57_ 

((I 

'l~ 
100 

fo PAS'>ING 

CUMUL. 

/tJO 

R9 
70 
lt8 
l4 
(p 

-

T&E - - % Thin & Elongated Pieees ----- ---- ---
Total Weight 

Fractures = - % Fractured Faces ---- ---
Total Weight 

Original Weight 
Final Weight · -. ----

Grading 
Percent -:::W:-:-e-ar-========-::- AASHTO T96 

vf'Test results are in compliance with specifications. 

) Test results are outside specifications. 

Comments: ·--- --·- ·--·-- -· -- - --- ···---· -·~· .. .. ----·------·--- ----



TA 419Rev. 2.5M 7-89 
STATE OF VERMONl' 

AGENCY OF TRANSPORTATION 
MATERIALS AND RESEARCH DIVISION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

f-9100113 
Laboratory Number Pay Item 5-:>J 
Project Name Wa a K /?!A).( Project Numbe.-.:r=-=-=9~'1.-:-----=c:----;:7,------
Sampled By ALL1Gy Date Sampled o3/JZ.RI Examined For 704.0 I 
Sampled From -....>TOC.¥ .• PlL.E Plant A=:t2~XlN~ cob 1ce£JE,. 1 C:Ol.A.lN\t?IA bJH 
Source of Material GOLoM~\&_ "5At'-.lD t ~eAYtSL Ga. 
Quantity Represented Sample Type ~R~e~c= .. ~.__,'#.!..;..!..::M!.l....:..!I~~!~,J::-'' ..~:..1·,· ....J .. z'-------------
Sample Comparison ,4/11 Cross Reference Number---------

MATERIAL TESTED Vl~-..JE At-t- ,(2J6 cqt:[[6 K£-J Cot..Ju?£ Tf5 

SIEVE 

SIZE 

RET --

RET 
3/8 

RET _!}____ 
RET __8__ 
RET J.Le__ 
RET 3D 
RET so 
RET JL)(2_ 

PAN 

TOTAL. 

WEIGHT 

INOIV. 

-
53.7 
139.8 
18.3.2 
I 7u.~ 

iP7.d 
-=--9'.~ 

Utt'O.tJ, 

Fineness Modulus 

%RETAI NED 

INDIV, CUMUL.. 

8 8 
21 29 
2CJ '57 
z 7 84 
IO CJ4 
{.p 100 

/O<:J 

Cumul. Total Retained/ 100 z. 72 
Organic Impurities: Color _..LI __ _ 

, P ASSING 

CUMUL.. 

I OQ 
C)l 
JL I 

4~ 
JLt> 
L" 

T&E _ - % Thin & Elongated Pieces ----- ---- ---
Total Weight 

Fractures = - % Fractured Faces ---- ---
Total Weight 

Grading Original Weight----­
Final Weight ---- -- Percent ':':W::-e-a-r -----

-----

Test results are in compliance with specifications. 

( ) Test results are outside specifications. 

Comments: 

Tested By 
Date Completed 

AASHTO T96 



TA 419Rev. 2.5M 7-89 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATERIALS AND RESEARCH DIVISION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

t~toe .4 '\t1 
Laboratory Numbet· Pay Item ~ I 
Project Name woa;; IV4/.Z Project Numbe-r-=~9.;;:r;-7'---:::c::---c;'T". -----
Sampled By A LLG-1 \- M c. Be-\-t-1 Date Sampled ~ 7 Jq t Examined For 70LJ . D 2 
Sampled From ""Sroc..!Lp1LE Plant B::;,f2..'::c;li":":> (Ob.)<£.E;T"b (£jLON\C31A 

Source of Material .,-l-C.o~...OuL.D....&.....~~N'I:..u.B-l..I-'IA..::J._ __ _..;~~,---~=---:--~:---::- .---::---:---------
Quantity Represented ____ ·£_1.,}_/y) jtf/1.1? Y. 
Sample Comparison ____ /1(__J,£1..:.0>:::..,_ __ . ___ ross Reference Number ----------

SIEVE 

SIZE 

RET - -

RET --

} II 
RET --

RET 
6/4 

RET '/z 
2 

RET .:;J/8 
RET A_ 
RET _8___ 
PAN 

TOTAL 

WEIGHT 

IN DIY. 

-
·-
2Bfu 
4Coco 
287CI 

J,-:J (p 

20Lo 
Jo /1 7 

Fineness Modulus 

fo RETAINED ~ PASSING 

INOIV, CUMUL. CUMUL. 

100 
Z8 72.. 
-40 32 
28 4 
2 2. 
z 

JOO 

Curnul. Total Retained/ 100 

Organic Impurities: Color 

T&E = 18 
Total Weight 'f Z 2_ 

Fractures = 3((:,7 
Total Weight '-/ZZ. 

Original Weight '::5077 
Final Weight 29o Ce 

------

----
- L/.3 % Thin & Elongated Pieces 

= 8 7. 0 % Fractured Faces 

II 

Grading FS' -=:--:-= -Percent Wear 23. J '2 AASHTO T96 

( ../) Test results are in compliance with specifications. 

( ) Test results are outside specifications. 

Comments: 

Tested By -~~~ ~ ·1#14. ~ate Complet~ 3J 8/ 
:rt 

Reviewed By· e::J~~:ta 
Date 
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APPENDI X C 

AGENCY OF TRANSPORTATION OFFICE MEMORAN DUM 

TO: 

FROM: 

DATE: 

SUBJ ECT: 

John Weaver, Stru ctural Concrete Engineer 

Alan J. McBean, Chief Geologis~v'\, 
Aug ust 19, 1991 

Petrographi c Analyses of Coarse and Fine Aggregates for 
Structural Concrete, Columbia Sand and GravPl, Co l ehrooh: , 
Ne"' Ha mp s hire 

The evaluati on of aggregate fro m Col umbi a San d and fir·aveJ is 
ba!:;ed o n a fie l d visit on March 12, 1991 and a l abo1·atory analy­
s i s compl eted o n August 13 , 1991. 

Samples Here tah:en from existin g stockpiles at Col umbia's p1 a n t 
in Colebrook , N. II. The s Lockplles Here genera Led Lo supply 
Persons Concrete wi Lh aggregates for structural concrete. Mate­
r i al was excavated from the stockpi l e , Hell blended with a loader 
and then ~ampled at several dif f erent points to assure a random 
a nd representat i ve l'lixturc of aggregate . The pe Lrographjc a n a l y­
ses (Tables 1 and 2) were done with a 10-70x stereozoom binocular 
microscope. The physical and c h emical condit ion , lithologic 
variation and coatings of the aggregate were n oted. 

Th e Co 1 u m b i a p i t i n Co 1 e b r o o k i s a 1-1 e 1 1 s t ra t i f i e d , b o u 1 de r y 
gravel . TL appears to be ei ther a n ice contract kame or kame 
moraine deposi t. The material is processed throu g h a primary jaw 
cru sher and t h en enters a cone crus h er and wash pJ ant. The 
products are tvell fractured and reasonably free of Heak parti­
c l es . 

Tables 1 and 2 indi cate the gravel is composed of a variety of 
rocl< t.vpeH Hhi c h appear ·t o b e dcri ved from surl'ound i n g bed rocl{ 
l it h ologies . I n cluded arc mi caceous q u ar t zite , granitic r ock 
types , ph)lliLe, porphyritic volcanics of felsic composition 
(fe l siLe) , si liceou s l i meti t o n c , gne i sti and sch ist . Indlvidttal 
minerals whic h these rocks are composed of appear l n thE=> finer 
grain s i zes. These include quartz , biotite, f eldspar and pyrox­
e n e . 

Table 1 indicates Lhe li thograph ic variation seen in Lh e coarse 
aggregate . The percent. of phyllite i ncreases with a dec'J'ea~e in 
grain size ~vhile both quartzite and felsite decrease. No tr·ends 
are present for g r anite or quartz. 

Table 2 indLcaLes Lhe distribution of var i ous minera l s and l i­
thologies ln Lhe fin e agg r egate samples . As previously statPd, 
individual minerals arP most abundant in the fine si ;:ps and 
appear Lo be generated by Lhe disaggregation of the roC' l< types 
pl'c:>sen t • Gran i Le and phy lJ i Lc frag ments decreasP. in a bu11danre as 
grain size decteases and t h e percen t of quartz present increases 
in t h e finer sl?.es . 
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Page 2 

Most o f the roc k types and minerals present are c harac teri zed by 
e quanL par ticle shape . Th e p hyl l ite tends to b e obl ong and the 
mica in t he f ine aggregate i s platy . Th e material i s s ubround to 
s ubangula r. The no ncrushed material increases i n ang ularity with 
a d ecrease in grai n s i ze . Surface roughness var i es wi t h mine ral ­
ogy and numbe r of f ractured faces . Th e only material whic h could 
provide structurally weak faces is the mi c a . Thi s mineral i s 
conf i n ed t o t he s ma llest sized partic l es and does not represent a 
sign i fi cant p r oport i on of t h e overall produc t. 

Physical strength of al l roc k types appears good . 
f r iable material present. 

There is n o 

Chemically t h e aggregate appears moderate ly stable . Pyrite a nd 
biotite are the least s table minerals presen t but in gene r a l are 
fresh or only sl ightly weathered in the material examined . The 
d e gree o f weathering of other rock types is s light or n on exist ­
ent . 

Ove rall t hi s materia l s hould make a n excelle nt c oncrete aggre­
gate . It is not a n ticipated t hat any adverse r eact i o ns wi t h 
Portland cement wi ll occur . 

AJM : s l s 

cc : RFC/Lab 
AJM File 
Read File 
CF 
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TABLE 1 

Columbia Sand and Gravel 
Coarse Aggregate For Structural Concrete 

% Mineral/Lithology Retained 

Mineral/Lithology 1il 1ill No.4 No.8 

Gr anite 28 . 2 31. 4 14.7 29.6 

Quartzite 57 . 3 4 4 . 5 44 . 1 34 . 6 

Ph y llite 3.6 14.7 23 . 5 30.3 

Fe l s ite 4 . 5 3 . 7 6 .7 1.0 

Quartz 6 . 4 5 . 8 10 . 9 4.6 
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TABLE 2 

Columbia Sand and Grave l 
F i n e Aggreg ate For Str uctu r a l Co ncrete 

% Mineral/Li t hology Re taine d 

Mine r a l/Lithology N0.4 No.8 No.16 No. 30 No.50 No . 100 

Granite 16 . 5 18 . 1 6 . 5 5 . 0 0. 5 

Quartzite 6 1. 1 4 5 . 0 44 . 0 42 .1 6 0 . 8 28 . 5 

P hyl l ite 13 . 3 29 . 5 22 . 0 13 . 5 4 . 0 3 . 6 

Fe l site 1. 8 0 . 6 0 . 3 

Quartz 5 . 6 4 . 0 15 . 5 18 . 0 19 . 1 44 . 0 

Siliceous Limestone 1 . 8 2 . 3 0 . 3 

Gneiss 0 . 6 

Sch ist 11. 1 16. 2 5 . 6 

Mica 0 . 3 3 . 7 8 . 0 2 1. 2 

Fe l dspar 1.5 1.5 2.5 

Pyroxene 0 . 5 0.2 
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LABRPT Vermont Agency of Transportation 
Materials and Research Division 

oistri bu't.ion 
Central Files 
J. WEAVER 
J. WEAVER 

Lab No: C91WP01 

Report on Concrete Cylinders 
Preliminary Sample 

Project : WORK PLAN 91-C-6 

Pay Item: Concrete, Class B 501.25 

Material Name/Type: Concrete Class B 501.03A 

Resident: J. WEAVER 

Submitted By: J. KELLY LFP 

Report Date: 07/19/91 

Sampled By: 

Date Sampled: 04/22/91 

Sampled From: LAB MIXER 

Quantity Rep: 1.8 cf 

Field Test By: CONCRETE DIV. 
Material Source: MATERIALS+RESEARCH LAB 

Tested By: CONCRETE DIV. 
Location Used: PERFORMANCE IN CONCRETE EVALUATION 

X-Ref No: CS: 
Coarse Agg COLUMBIA S&G 
Fine Agg COLUMBIA S&G 
Cement Brand: NORTHEAST QUEBEC CA 

Total Agg. Dry Wgt: 2986 
Type: II Lbs: 611 

A/E Admix : DARAVAIR 
Admixture: WRDA / HYCOL 
Admixture: 

Comments: 

Dosage: 3 oz/cy 
Dosage: 3 oz/cwt 
Dosage: 

Specs 
Test Min Max 

Indicates if 
Outside of Specs 

------------------------------------------------------------------------------
Unit Wgt of Fresh Concrete,pcf 143.9 
Air Content, Percent 5.9 4. 6. 
Slump, Inches 3. 2. 4. 
Total Water, Gal/cy 31.3 35.75 
W/C Ratio 0.428 0.49 
Concrete Temperature, Deg F. 76 50 80 
Ambient Temperature, Deg F. 10 85 

Specm. Cyl Unit Date Date Des Age Cure Brk Avg 28 Day Indic. if 
No. Wgt pcf Received Broken Age Brk Type PSI PSI Spec Out. Specs 
------------------------------------------------------------------------------
PC-81 1 04/29/91 7 7 s 3477 3454 3500 
PC-81 2 04/29/91 7 7 s 3431 3454 3500 
PC-B1 3 05/06/91 14 14 s 4234 4117 3500 
PC- 81 4 05/06/91 14 14 s 4000 4117 3500 
PC-B1 5 05/20/91 28 28 s 4613 4645 3500 
PC-B1 6 05/20/91 28 28 s 4676 4645 3500 

Remarks: Results of tests performed are in compliance with Specifications . 
Comments: 

Reviewed By: R. J . O'Brien, Testing Lab Supervisor 
For: R. F. Cauley, Materials and Research Engineer 
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LABRPT Vermont Agency of Transportation 
Material s and Research Division 

Distr ibution 
Central Files 
J. WEAVER 
J. WEAVER 

Report on Concrete Cylinders 
Preliminary Sample 

Lab No: C91WP02 

Project: WORK PLAN 91~C-6 

Pay Item: Concrete, Class B 501.25 

Material Name/Type: Concrete Class B 501.03A 

Resident: J. WEAVER 

Submitted By: J. KELLY LFP 

Report Date: 07/19/91 

Sampled By: 

Date sampled: 04/22/91 

Sampled From: LAB MI XER 

Quantity Rep: 1.8 cf 

Field Test By: CONCRETE DIV. 
Material Source: MATERIALS+RESEARCH LAB 

Tested By: CONCRETE DIV. 
Location Used: PERFORMANCE IN CONCRETE EVALUATION 

X-Ref No : CS: 
Coarse Agg COLUMBIA S&G 
Fine Agg COLUMBIA S&G 
Cement Brand: NORTHEAST QUEBEC CA 

Total Agg. Dry Wgt: 2986 
Type: II Lbs: 611 

A/E Admix: DARAVAIR 
Admixture: WRDA I HYCOL 
Admixture: 

Comments: 

Test 

Unit Wgt of Fresh Concrete,pcf 144.2 
Air Content, Percent 5.2 
Slump, Inches 2. 
Total Water, Gal/cy 31.2 
W/C Ratio 0.426 
Concrete Temperature, Deg F. 72 
Ambient Temperaturei Deg F. 

Specm. Cyl Unit Date Date Des 
No. Wgt pcf Received Broken Age 

PC-92 1 04/29/91 7 
PC-92 2 04/29/91 7 
PC-B2 3 05/06/91 14 
PC-92 4 05/06/91 14 
PC-92 5 05/20/91 28 
PC-92 6 05/20/91 28 

Remarks: Results of tests performed are 
Comments: 

Specs 

Dosage: 2.5 oz/cy 
Dosage: 3 :oz/cwt 
Dosage: 

Min Max 
Indicates if 
Outside of Specs 

4. 6. 
2. 4. 

35.75 
0.49 

50 80 
10 85 

Age cure Brk Avg 28 Day Indic. if 
Brk Type PSI PSI Spec Out. Specs 

7 s 3761 3712 3500 
7 s 3663 3712 3500 
14 s 4325 4410 3500 
14 s 4495 4410 3500 
28 s 4860 4839 3500 
28 s 4818 4839 3500 

in compl iance with Specifications. 

Reviewed By: R. J . O'Brien, Testing Lab Supervisor 
For: R. F. Cauley, Materials and ~esearch Engineer 



LAtilil-'1 vermont Agency oi lransportatlon 
Materials and Research Division 

01stnbut1on 
Central Files 
J. WEAVER 
J . WEAVER 

Report on Concrete Cylinders 
Preliminary Sample 

Lab No: C91WP03 
Report Date: 07/19/91 

Project: WORK PLAN 91 -C-6 
Sampled By: 

Pay Item: Concrete, Class B 501.25 
Date Sampled: 04/22/91 

Material Name/Type: Concrete Class B 501.03A 
Sampled From: LAB MIXER 

Resident: J. WEAVER 
Quantity Rep: 1.8 cf 

Submitted By: J. KELLY LFP 
Field Test By: CONCRETE DIV . 

Materia l Source: MATERIALS+RESEARCH LAB 
Tested By: CONCRETE DIV. 

Location Used: PERFORMANCE IN CONCRETE EVALUATION 
X- Ref No: CS: 

LEBANON CRUSHED STON WEST LEBANON NH Coarse Agg 
Fine Agg 
Cement Brand: 

LEBANON CRUSHED STON WEST LEBANON NH Total Agg . Dry Wgt: 3127 
NORTHEAST QUEBEC CA Type: II Lbs: 61 1 

A/E Admix : DARAVAIR 
Admixture: WRDA / HYCOL 
Admixture: 

Comments: 

Test 

Unit Wgt of Fresh Concrete,pcf 148.4 
Air Content, Percent 5.7 
Slump, Inches 3. 
Total Water, Gal/cy 31.56 
W/C Ratio 0.431 
Concrete Temperature, Deg F . 72 
Ambient Temperature, Deg F. 

Specm. Cyl Unit Date Date Des 
No. Wgt pcf Rec~ived Broken Age 

R- B1 1 04/29/91 7 
R-B1 2 04/29/9 1 7 
R-B1 3 05/06/91 14 
R-B1 4 05/06/91 14 
R-B1 5 05/20/91 28 

Remarks: Results of tests performed are 
Comments: 

Specs 

Dosage: 3.5 oz/cy 
Dosage: 3 oz/cwt 
Dosage: 

Min Max 
Indicates if 
Outside of Specs 

4. 6 . 
2. 4. 

35.75 
0.49 

50 80 
10 85 

Age c ure Brk Avg 28 Day Indic. if 
Brk Type PSI PSI Spec Out . Specs 

7 s 3396 3691 3500 
7 s 3986 3691 3500 
14 s 3986 3976 3500 
14 s 3965 3976 3500 
28 s 4535 4535 3500 

in compliance with Specifications. 

Reviewed By : R. J . O'Brien, Testing Lab Supervisor 
For: R. F . Cauley, Materials and Research Engineer 
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LABRPT Vermont Agency of Transportation 
Mater i als and Research Division 

Distribution 
Central Fi l es 
J . WEAVER 
J. WEAVER 

Report on Concrete Cylinders 
Preliminary Sample 

Lab No: C91WP04 
Report Date: 07/ 19/91 

Project: WORK PLAN 91 - C-6 
Sampled By: 

Pay Item: Concrete, Class B 501.25 
Date Sampled: 04/22/91 

Mater i al Name/Type: Concrete Class B 501.03A 
Samp l ed From: LAB MI XER 

Resident: J. WEAVER 
Quantity Rep:. 1 . 8 cf 

Submitted By: J . KEL LY LFP 
Field Test By: CONCRETE DIV. 

Material Sou rce: MATERIALS+RESEARCH LAB 
Tested By : CONCRETE DIV . 

Locat i'on Used : PERFORMANCE IN CONCRETE EVALUATION 
X- Ref No: CS : 

Coarse Agg LEBANON CRUSHED STON WEST LEBANON NH 
Fine Agg LEBANON CRUSHED STON WEST LEBANON NH Total Agg. Dry Wgt: 3127 
Cement Brand : NORTHEAST QUEBEC CA Type: I I Lbs: 611 

A/E Admi x: DARAVA I R 
Admixture: WRDA / HYCOL 
Admixture : 

Comments: 

Dosage: 4 oz/cy 
Dosage: 3 oz/cwt 
Dosage : 

Specs 
Test Min Max 

Indicates if 
Outside of Specs 

Unit Wgt of Fresh Concrete,pcf 148.6 
Air Content , Percent 5.8 4 . 6 . 
Slump, Inches 2.5 2 . 4. 
Total Water , Ga l /cy 31.41 35 .75 
W/C Rat io 0 . 429 0.49 
Concret e Temperature, Deg F. 72 50 80 
Ambient Temperat ure, Deg F. 10 85 

Specm. Cyl Unit Date Dat e Des Age Cure Brk Avg 28 Day Indic . if 
No . Wgt pcf Received Broken Age Brk Type PSI PSI Spec out . Specs 

R-B2 1 04/29/91 7 7 s 3606 3628 3500 
R- B2 2 04/29/91 7 7 s 3649 3628 3500 
R- B2 3 05/06/91 14 14 s 4155 4175 3500 
R-B2 4 05/06/91 14 14 s 4195 4175 3500 
R-B2 5 05/20/91 28 28 s 4581 .4551 3500 
R- B2 6 05/20/91 28 28 s 4521 4551 3500 

Remarks: Results of tests performed are in compl i ance with Specifications. 
Comments: 

Rev iewed By : R. J. O'Brien, Testing Lab Supervisor 
For: R. F. Cau ley , Materials and Research Engineer 



LABRPT Vermont Agency of Transportation 
Materials and Research Division 

Distribution 
Central Files 
J. WEAVER 
J. WEAVER 

Report on Concrete Cylinders 
Preliminary Sample 

Lab No: C91WP05 
Report Date: 07/19/9 1 

Project: WORK PLAN 91-C-6 
Sampled By: 

Pay Item: Concrete, Class A 501.22 
Date Sampled: 04/23/91 

Material Name/Type: Concrete Class A 50 1.03A 
Sampled From: LAB MI XER 

Res i dent: J. WEAVER 
Quantity Rep: 1.8 cf 

Submitted By: J. KE LLY LFP 
Field Test By: CONCRETE DIY. 

Material Source: MATERIALS+RESEARCH LAB 
Tested By: CONCRETE DIY. 

Location Used: PERFORMANCE IN CONCRETE EVALUATION 
X-Ref No: CS: 

Coarse Agg COLUMBIA S&G 
Fine Agg COLUMBIA S&G 
Cement Brand: NORTHEAST QUEBEC CA 

Total Agg. Dry Wgt: 2868 
Type: II Lbs: 660 

A/E Admix: DARAVAIR 
Admi xture: WRDA / HYCOL 
Admi x ture: 

Comments: 

Test 

Unit Wgt of Fresh Concrete,pcf 145. 
Air Content, Percent 5.7 
Slump, Inches 2.75 
Total Water, Gal/cy 31.56 
W/C Ratio 0.399 
Concrete Temperature, Deg F. 70 
Ambient Temperature, Deg F . 

Specm. Cyl Unit Date Date Des 
No. Wgt pcf Received Broken Age 

PA-2 1 04/30/91 7 
PA-2 2 04/30/91 7 
PA-2 3 05/07/91 14 
PA-2 4 05/07/91 14 
PA-2 5 05/21/91 28 
PA-2 6 05/21/91 28 

Remarks: Results of tests performed are 
Comments: 

Specs 

Dosage: 5.5 oz/cy 
Dosage: 3 oz/cwt 
Dosage: 

Min Max 
Indicates i f 
Outside of Specs 

5. 7. 
2. 4. 

35. 1 
0 .44 

50 80 
10 85 

Age Cure Brk Avg 28 Day Indic. if 
Brk Type PSI PSI Spec Out. Specs 

7 s 3940 3979 4000 
7 s 4018 3979 4000 
14 s 4393 4474 4000 
14 s 4555 4474 4000 
28 s 4983 5026 4000 
28 s 5068 5026 4000 

in compliance with Specifications. 

Reviewed By: R. J. O'Brien, Testing Lab Supervisor 
For: R. F. Cauley, Materials and Researc h Engineer 
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LABRPT Vermont Agency ·of Transportation 
Materials and Research Division 

Distribution 
Central Files 
J. WEAVER 
J. WEAVER 

Report on Concrete Cylinders 
Preliminary Sample 

Lab No: C9 1WP06 

Project: WORK PLAN 91-C-6 

Pay Item: Concrete, Class A 501.22 

Material Name/Type: Concrete Class A 501.03A 

Resident : J. WEAVER 

Submitted By: J. KELLY LFP 

Material Source: MATERIALS+RESEARCH LAB 

Report Date: 07/19/91 

Sampled By: 

Date Sampled : 04/23/91 

Sampled From: LAB MIXER 

Quantity Rep: .· 1.8 cf 

Field Test By: CONCRETE DIV. 

· Tested By: CONCRETE DIV. 
Location Used : PERFORMANCE IN CONCRETE EVALUATION 

X-Ref No: CS: 
Coarse Agg COLUMBIA S&G 
Fine Agg COLUMBIA S&G 
Cement Brand: NORTHEAST QUEBEC CA 

Total Agg. Dry Wgt : 2868 
Type: II Lbs: 660 

A/E Admix: DARAVAIR 
Admixture: WRDA / HYCOL 
Admixture: 

Comments: 

Dosage: 5.5 oz/cy 
Dosage : 3 oz/cwt 
Dosage: 

Specs 
Test Min Max 

Indicates if 
Outside of Specs 

Unit Wgt of Fresh Concrete,pcf 144.7 
Air Content, Percent 6. 5. 7. 
Slump, Inches 2.75 2. 4. 
Total Water, Gal/cy 31.32 35. 1 
W/C Ratio 0.396 0.44 
Concrete Temperature, Deg F. 70 50 80 
Ambient Temperature, Deg F. 10 85 

Specm . Cyl Unit Date Date Des Age Cure Brk Avg 28 Day Indic. if 
No. Wgt pcf Received Broken Age Brk Type PSI PSI Spec Out. Specs 

PA-1 1 04/30/91 7 7 s 3657 3692 4000 
PA-1 2 04/30/91 7 7 s 3727 3692 4000 
PA- 1 3 05/07/91 14 14 s 4386 4384 4000 
PA-1 4 05/07/91 14 14 s 4382 4384 4000 
PA-1 5 05/21/91 28 28 s 4789 4800 4000 
PA-1 6 05/21/91 28 28 s 4810 4800 4000 

Remarks: Results of tests performed are in compliance with Specifications. 
Comments : 

Reviewed By: R. J. O'Brien, Test i ng Lab Supervisor 
For: R. F. Cauley, Materials and Research Engineer 
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LABRPT Vermont Agency of Transportation 
Materials and Research Division 

Distribution 
Central Files 
J . WEAVER 
J. WEAVER 

Report on Concrete Cylinders 
Preliminary Sample 

Lab No : C91WP07 
Report Date : 07/19/91 

Project: WORK PLAN 91-C-6 
Sampled By : 

Pay Item: Concrete, Class A 501.22 
Date Sampled: 04/22 /9 1 

Material Name/Type: Concrete Class A 501.03A 
Sampled From: LAB MIXER 

Resi dent: J . WEAVER 
Quantity Rep: 1.8 cf 

Submitted By: J. KE LLY LFP 
Field Test By: CONCRETE DIV. 

Material Source: MAT ERIALS+RESEARCH LAB 
Tested By: CONCRETE DIV. 

Location Used: PERFORMANCE IN CONCRETE EVALUATION 
X-Ref No: CS: 

Coarse Agg LEBANON CRUSHED STON WEST LEBANON NH 
Fine Agg LEBANON CRUSHED STON WEST LEBANON NH Total Agg. Dry Wgt: 3007 
Cement Brand: NORTHEAST QUEBEC CA Type: II Lbs: 660 

A/E Admix: DARAVAIR 
Admixture: WRDA / HYCOL 
Admixture: 

Comments: 

Dosage: 5 oz/cy 
Dosage: 3 oz/cwt 
Dosage: 

Specs 
Test Min Max 

Indicates if 
Outside of Specs 

Unit Wgt of Fresh Concrete,pcf 14 7. 1 
Air Content, Percent 5 . 9 5. 7. 
Slump, Inches 2.5 2. 4 . . 
Total Water, Gal/cy 31.4 35 . 1 
W/C Ratio 0.397 0.44 
Concrete Temperature, Deg F. 72 50 80 
Ambient Temperature, Deg F. 10 85 

Specm . Cyl Unit Date Date Des Age cure Brk Avg 28 Day Indio. if 
No . Wgt pcf Received Broken Age Brk Type PSI PSI Spec Out. Specs 

R- A1 1 04/29/91 7 7 s 3750 3831 4000 
R-A1 2 04/29/91 7 7 s 3911 3831 4000 
R-Al 3 05/06/91 14 14 s 4269 4342 4000 
R-A1 4 05/06/91 14 14 s 4414 4342 4000 
R-A l 5 05/20/91 28 28 s 4811 4749 4000 
R-A1 6 05/20/91 28 28 s 4687 4749 4000 

Remarks: Results of tests pe rformed are in compliance with Speci fications. 
Comments: 

Reviewed By: R. J. O' Brien, Testing Lab Supervisor 
For: R. F. Cauley , Materials and Research Engi neer 
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LABRPT Vermont Agency of Transportation 
Materials and Research Division 

Distribution 
Central Files 
J . WEAVER 
J . WEAVER 

Report on Concrete Cylinders 
Preliminary Sample 

Lab No: C91WP08 
Report Date: 07/19/91 

Project: WORK PLAN 91-C-6 
Samp l ed By: 

Pay Item: Concrete, Class A 501.22 
Date Sampled: 04/23/91 

Material Name/Type: Concrete Class A 501 .03A 
Sampled From: LAB MIXER 

Resi dent: J . WEAVER 
Quantity Rep: . 1 .8 cf 

Submitted By : J. KELLY LFP 
Field Test By: CONCRETE DIV . 

Material Source: MATERIALS+RESEARCH LAB 
Tested By: CONCRETE DIV . 

Location Used: PERFORMANCE IN CONCRETE EVALUATION 
X-Ref No: CS: 

LEBANON CRUSHED STON WEST LEBANON NH Coarse Agg 
Fine Agg 
Cement Brand: 

LEBANON CRUSHED STON WEST LEBANON NH Total Agg. Dry Wgt: 3007 
NORTHEAST QUEBEC CA Type: II Lbs: 660 

A/E Admix: DARAVAIR 
Admixture: WRDA / HYCOL 
Admixture: 

Comments : 

Dosage: 5 oz/cy 
Dosage: 3 oz/cwt 
Dosage: 

Specs 
Test Min Max 

Indicates if 
Outside of Specs 

Unit Wgt of Fresh Concrete,pcf 149.6 
Air Content, Percent 5 . 5 5 . 7. 
Slump, Inches 2 . 5 2 . 4. 
Total Water, Gal/cy 30.69 35. 1 
W/C Ratio 0.388 0.44 
Concrete Temperature, Deg F . 72 50 80 
Ambient Temperature, Deg F. 10 85 

Specm . Cyl Unit Date Date Des Age Cure Brk Avg 28 Day Indic. if 
No. Wgt pcf Received Broken Age Brk Type PSI PSI Spec Out. Specs 

R-A2 1 04/30/91 7 7 s 3876 3800 4000 
R-A2 2 04/30/91 7 7 s 3724 3800 4000 
R-A2 3 05/07/91 14 14 s 4591 4595 4000 
R-A2 4 05/07/91 14 14 s 4598 4595 4000 
R-A2 5 05/21/91 28 28 s 5125 5063 4000 
R- A2 6 05 /2 1/9 1 28 28 s 5001 5063 4000 

Remarks: Results of tests performed are in compliance with Specificat ions. 
Comments: 

Reviewed By : R. J. O'Brien, Testing Lab Supervisor 
For: R. F . Cauley, Materials and Research Engineer 
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STATE OF VERl10NT 

APPENDIX E 1'(, ,, 
Prepared By: R. Holt 

Da tc: 03/20/91 
Sheet 1 of 1 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTIGATION 

Work Plan No. g;-c - (p 

Subject Evaluati on of Fine Aggregate and 3/4" Crushed Gravel Coarse Aggregate 
From C6.Iliin5ia sana & Gravel, Columbia ., N.H. 

Investi gat i on Requested By Steven Persons Date.~o~J~/1~2~/~9~1~------------

Oa te In formation Req u i r ed. ___ As=-=-~s::oo:::::n:....=a=.s....!{X):::::::.::S:::::s:.:i::::b:::le::::_ _ ________________________ _ 

Purpose of _. I nvestiga tion~---~~~e~~~l~~=t=e~a~f~i=ne~a~g~g~r=e~ga=t=e~~~d~a~J~/~4~·-· ~c=~=s=h~ed~---------

gravel coarse aggregate from the Columbia 3and & Gravel facility in 

Columbia ; .. N. H., pro{X)sed for use as structural concrete aggregates . 

Proposed Tes t s or Evalua tion_ Procedure See Vennont Rrocedurt:) for Evaluating 

a.,.New Source of st~ctural Concret e Aggregate , vr-AOI'-MRD 9-82. 

1. PerfQilDance-i n mncrete t ests wj l l oo perfrn::med using biG 5?.~~1;1~:? ~~c;h; C!Jt 

Class A & Class B concrete containing the proposed new aggregates ~d two 

batches each of Class A & Class B concrete containing a r eference aggregate . 

2 . Prepare speciments fran each batch of concrete to det ennine resis~ce to 

freezing ~d thawing . 

Proposa 1 Di scussed ·With John Weaver Projected ~1anpower Requirement s 25 ~-days 

Investi gat i on To Be Conducted By Structural Concrete Subdivision 

Proposed Starting Da t e --=-03~/-=2=5.:..../9:..:1=--___ Es t ima ted Compl e tion Date.___l:o~s'.L/2=-:4!.L/~9~1 ____ _ 

Approva l/~15appt5Va l by Material s & Resea rch Enginee~~~~~,~~-~-~~~~~~~~--------
Commen t s by Materials & Research Engi nee r _ ____ _ 

~~t eria l s & Researc h Divi s ion 
Agency of Transportation 
Date Typed: 03/28/91 41 




