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EXECUTIVE SUMMARY 

To produce the optimum structural concrete , aggregate mus t b e tested 

a nd evaluated to assure confor mance to requi r ed specificati ons . 

Th is report documents resu lts of tests perf ormed on a proposed ne w 

source of f ine aggregate and 3/4 " crus h e d grave l for structu ral 

co ncrete . The materials tested were a fine aggregate a nd a 3/4" 

cru s hed gravel produced at the Tw i n State Sand & Gravel Corp . 

faci l i ties in W. Lebanon, New Hampshi re . 

Test resul ts and evaluation confirm t hese materials meet t he require d 

specifications as a fi ne agg regate source and as a 3 / 4 " crus hed g ravel 

source for structural concre te . 
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INTRODUCTION 

To provide an accurate evaluation of an aggregate for use in 

structural co ncrete , not only should tests be init iat e d to assure 

compl iance Hi th required specifications , but a collation of the neH 

aggregate wi t h a previously evaluated reference aggregate should be 

performed. This procedure compares both aggregates by preparing and 

tes t ing concrete mi xtures under the same condi tions . 

Mr. Wil liam Ness , Construction Manager of the Twin State Sand & Grave l 

Corporation initially requested an evaluation of concrete sand a nd an 

evaluation of 3/4" crushed gravel processed at t he Twin State Sand & 

Gravel facility, W. Lebanon N. H. in June 1990. Following h is request, 

samples of the materials were obtained by Materials and Research 

Division representatives on June 7, 1990 and evaluated for compliance 

with t he requirements of Sect ion 704.01, and 704.02 of the Standard 

Specifications for Construction. The Agency of Transportation ' s Chief 

Geologist also traveled to the site to obtain samples for petrographic 

analysis of t he materials. 

The initial sample of 3/4" c rushed gravel obtained on June 7, 1990 

failed to compl y with Gradation and Fractured Faces requirements and 

the manufacturer was informed of the problem . In October 1990 fvlr. 

Ness indicated the 3/4" crush ed gravel to be in co mpl iance with 

specifications and desired to have more samples obtained . Samples of 

both concrete sand a nd 3/4" crushed gravel were obtained on October 

31, 1990 b y Material s and Researc h Division representatives . 

Subsequent testing confirmed the materials to be in compliance with 

specifications a nd ma ·terial s were obtained for the performance- i n-
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concrete phase of the evaluation which was conducted in the Central 

Laboratory of the Materials and Research Division . 

PROCEDURES 

PHASE I - SECTION 70 4 . 01 AND SECTION 704.02 TESTS 

The proposed new aggregates were sampled , by representatives of the 

Materials a nd Research Division , from a stockpile at the Twin State 

Sand & Gravel facilities in W. Leban on, NH. The fine aggregate 

material was examin ed for Gradation (AASHTO T 27 - 84) , Organic 

Impurities (AASHTO T 21-86), Sodium Sulfate Soundn ess (AASHTO T 104-

86) and Compressive Strength of Mortar (Section 704.01, {c) o f the 

Standard Specificati ons for Construction). The coarse aggregate {3/4" 

crus hed gravel) was 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 AO'I'-MD 23) and Sodium Sulfate Soundness (AASHTO 

T104-86) . 

Althou gh th e i nitial sample of coarse aggregate obtained on June 7, 

1990 , failed to comply with Fractured Faces & Gradation r equirements. 

Addit i onal Sampl es of each aggregate obtained on October 31 , 1990 we r e 

found to be in compl iance with requireme nts . 

The reference aggregates were sampled from stockpiles at the Miller 

read y-mix concrete p l ant in Randolph, Ver mont . The referen ce 

aggregate source was Lebano n Crushed Stone , W. Lebanon, NH . The 

reference fine aggregate was examined for Gradation (AASHTO T 27 - 84 ) 

and Organic I mpuri ties (AASHTO T 21-86) . The refer e nc e c oarse 

aggregate was examine d for Gradation (AASHTO T 27-84), Thin & 
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Elongated Pieces (VT AOT -MD 22), Fractured Faces (VT AOT-MD 22) and 

Percent of Wear (AASH'l'O 'I' 96 - 83). The reference fine aggregate a nd 

coarse aggregate were found to comply respectively with Section 704 . 01 

and Section 704 . 02 requ i rements . Fine aggregate test r esu l ts are 

shown in Table 1 and Table 2 . Coarse aggregate test results are s hown 

in Table 3 and Table 4 . Aggregate test resul ts are a l so s hot.Jn in 

Lab oratory Report Nos . G9000259 , G9000262, G9000920, G9000921 , 

G9000948 , G9000949, G9000950, A900672 & A910173 in Appendix B. 

The Vermont Agency of Transportation , Chief Geologist travel ed to the 

facility in W. Lebanon , N.H . to obtain samples for analysis . Copies 

of the Chie f Geologist ' s petrographic ana l ysis are shown in Appendix 

c. 
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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 

Twin State Sand & Gravel 
\Y. Leban on, N. H. 
Dates Sampled 

06-07 - 90 10- 31 - 90 

% 
Passing 

100 

100 

83 

59 

32 

15 

8 

3.03 

<1 

% 
Passing 

100 

99 

84 

62 

34 

15 

7 

2.99 

< 1 

3 . 86 

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 
t his time - The Ceme nt laboratory facilities are in a redesign and 
renovati on stage . 
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'!'ABLE 2 

FINE AGGREGATE TEST DATA (Refe r e nce Aggre gate) 

Sieve Size 

3/8" 

#4 

#8 

#16 

#30 

#50 

#100 

Fineness Modulus 

Lebanon Crushed Stone , 
W. Le banon , N.H . 

Date Sampled 
11-15 - 90 

% 
Passing 

100 

100 

87 

69 

46 

20 

6 

2 . 72 

Organic Impuritie s , co lor <1 

6 

V.A . O. T . 
Specification 
Requirements 

% 
Passing 

100 

95-100 

50-80 

25-60 

10-30 

2-10 

2 . 60-3 . 10 

2 maximum 



TABLE 3 

COARSE AGGREGATE TEST DATA (Proposed New Aggregate) 

3/4 " Crushed Stone 
Twin State Sand & Gravel 

\<1, Lebanon , N. H. V.A. O. T. 
Dates Sampl e d Specifications 

06-07-90 10-31-90 10-3 1-90 Requirements 

% % % % 
S i eve Size Passing Passing Passi ng Passing 

1" 100 100 1 00 100 

3/4" 96 99 98 90-100 

3/8 " 34 26 23 20-55 

#4 12 6 6 0-10 

#8 6 3 3 0-5 

L . A. Abras i on, 
% l oss 28 . 4 28 . 7 30 . 2 35 maximum 

Th in and El ongate d 
Pieces, % 1.6 3 .0 2 .1 10 maximum 

Fractured Faces , % 46.0 82.4 78 . 2 50 mi n i mum 

Soundness, % loss 0 . 24 8 maximum 
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TABLE 4 

COARSE AGGREGATE TEST DATA (Reference Aggregate) 

Sieve Size 

1" 

3/4" 

3/8" 

#4 

#8 

L. A. Abrasion , % wear 

Thin a nd Elongated 
Pieces, % 

Fractured Faces , % 

Soundn ess , % l oss 

3/4" Crushed Stone 
Lebanon Crushed Stone, 

\v, Lebanon , N.H. 
Date Sampled 

11- 15-90 

% 
Passing 

100 

100 

35 

4 

2 

23.2 

2 . 9 

100.0 

P HASE II PERFORMANCE-IN-CONCRETE TESTS 

V. A. O.T . 
Specification 
Requirements 

% 
Passing 

100 

90-100 

20-55 

0-10 

0-5 

35 maximum 

10 maximum 

100 minimum 

8 maxi mum 

The performa nce-in-concrete tests were con ducted on concrete prepared 

in t h e Central Laboratory . Mi xtures were de sign ed by Structural 

Conc r ete Subdivision personne l for Class A a n d Class B concrete , using 

t he following materials: 

Fine Aggregate 

A . Proposed New Aggregate 
Twin State Sand & Gravel Corp., W. Lebanon , NH 

B . Reference Aggregate 
Lebanon Crush ed Stone Corp ., W. Lebanon, NH 
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Coarse Aggregate 

A. Proposed New Aggregate 
Twin State Sand & Gravel Corp ., W. Lebanon, NH 

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

Cement 

Type II 
Independent Cemen t Co ., J o l iette , Quebec 

Air Entraining Admixture 

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

Water Reducing Admixture 

WRDA with Hyco! 
W. R. Grace Co. Cambr idge , MA 

Aggregate Properties used for preparing mix d esign s are shown in Table 

5 and Table 6 . 
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TABLE 5 

FINE AGGREGATE PROPERTIES 

Bulh:: 
Specific 
Gravity 

Proposed New Aggregate 
Twin State Sand & Gravel 
West Lebanon, NH 2.61 

Reference Aggregate 
Lebanon Crush ed Stone 
West Lebanon, NH 2 . 64 

TABLE 6 

COARSE AGGREGATE PROPERTIES 

Proposed New Aggregate 
Twin State Sand & Gravel 
West Lebanon, NH 

Reference Aggregate 
Lebanon Crushed Stone 
West Lebanon, NH 

Bulk 
Specific 
Gravity 

2 . 69 

2 . 84 

Absorp ., 
Percent 

1.0 

1.2 

Absorp ., 
Percent 

0.8 

0.5 

Fineness 
Modulus 

3 . 03 

2.67 

Dry Rodded 
Unit Weight , 
lbs/cu . ft. 

105.64 

10 1.41 

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

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

prior to the start of mixing operations . 

Two batches each of Class A and Class B concr ete containing the new 

fine aggregate and the new coarse aggregate were prepared as well as 

two batches each of the Class A and Cl ass B concrete containing the 

reference aggregates . 

The mix proportions used are shown i n Table 7 and Table 8 . 

10 



TABLE 7 

NEW AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C.Y . 

Cl ass A 

Batch 7 Batch 

*Coarse Aggregate, lbs . 1711 1711 
*New Fine Aggregate, l bs . 1169 1169 

Cement, lbs . 660 660 
Air Entraining Admixture , oz . 5.5 6.0 
Water Reducing Admixture , oz . 19.8 19 . 8 
Net Water , gal. 32.7 33.9 

*Weights converted to saturated s urface -dry 

TABLE 8 

REFERENCE AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C.Y . 

Cl ass A 

Class B 

8 Batch 3 Batch 4 

1711 1711 
1310 1310 

611 611 
3.5 3 . 5 

18.3 18.3 
34. 1 33 . 5 

condition 

Class B 

Batch 5 Batch 6 Batch 1 Batch 2 

*Coarse Aggregate, l bs . 172 5 172 5 1725 1725 
*New Fine Aggregate, lbs. 1280 1280 1401 1401 

Cement , lbs. 660 660 611 611 
Air Entraining Admixture , oz . 6.0 5.5 3.5 3 . 5 
Water Reducing Adm i xture, oz . 19.8 19. 8 18.3 18.3 
Net Water, gal. 32.9 33.4 34.4 34 . 1 

*Weights converted to saturated surface - dry condi tion 

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

T 119-86) , Air Content (AASHTO T 15 2-86) and Uni t Weight (AASHTO T 

12 1-86). Six test cylinders (6" x 12") and one 3"H x 3"d x 16"1 

freeze - t h aw specime n we re cast from each batch. The cylinders were 

tested for compressive stre ngth (AASHTO T 22-86), two each at ages 7, 

15 a nd 28 days . The freeze - thaH specimens were moist cured for 14 

days, after which they were subjected to freezing and thawing (AASHTO 

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

Results of tests on the fres h concrete and compressive strength test 

results are shown in Table 9 and Table 10. 

Slump , inches 
Air Content , percen t 
Unit Weight, lbs/cu. 
Compressive Strength, 

7 days 
14 days 
28 days 

TABLE 9 

PERFORMANCE TEST RESULTS 
NEW AGGREGATE 

Class A 

Batch 7 Batch 

2 3/4 2 1/2 
5.7 5.9 

ft. 146 . 09 145 . 57 
psi 

3995 3960 
4410 4315 
4835 4715 

(Design Compressive Strength, psi) (4000) 

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

7 days 
14 days 
28 days 

TABLE 10 

PERFORMANCE TEST RESULTS 
REFERENCE AGGREGATE 

Class A 

Batch 5 Batch 

2 1/4 2 1/4 
6.8 6.2 

ft. 148 . 46 149.39 
psi 

3940 4130 
4485 4440 
4899 4914 

(Design Compressive Strength, psi) (4000) 

12 

Class B 

8 Batch 3 Batch 4 

2 3/4 3 1/4 
5 . 4 5.7 

147 . 42 145.85 

3799 3710 
4300 4240 
4577 4510 

(3500) 

Class B 

6 Batch 1 Batch 2 

2 3/4 2 1/4 
5.7 5.6 

149.79 150.59 

3992 4000 
4455 4635 
4797 5020 

(3500) 



The results o f compressive streng t h t ests are also shown on Labor atory 

Report Nos . C900835 through C900840 , C900844 and C900845 i n Appendix 

D. Strength vs . age plots illustrati ng average compress i ve strengths 

i n psi over time in days are s h own in Figure I a nd Figure II. 

The results of dyna mic t est ing of freeze-thaw specime ns are s hown in 

Table 1 1. Th e p e r cent weight change resulting from freezing a nd 

t hawing of s p ecime n s is shown i n Table 12 . Freeze-th aw t est results 

are also summari zed in Figure III and Figure IV . These f igures s how a 

comparison of results obtained with the reference aggregate a nd t he 

new aggregate after 300 cyc l es of freezing a nd t hawing . 

TABLE 11 

FREEZE-THAW TEST RESULTS - DURABILITY FACTOR 

New Aggregate Reference Aggregate 

Cla ss A Class B Class A Class B 

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

Cycles Durability Factor 

50 1 10 . 9 98 . 9 101 . 7 100 . 0 98 . 7 98.1 102 . 1 100.2 
100 1 13 . 4 101 . 5 103.5 99 . 4 98 . 8 101.1 104 . 4 101 . 4 
150 1 14 . 8 101 . 5 107 . 0 100 . 2 99 . 4 98 . 7 106 . 0 103 . 0 
200 11 1. 9 100 . 5 105.6 99 . 0 98 . 7 98. 5 103 . 3 103 . 2 
250 111.2 101 . 4 105 . 5 98.5 98 .4 97.9 104.1 102 . 6 
300 1 12 . 1 102.0 106.3 97 . 3 98 . 1 97 . 1 103.6 103 . 4 
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TABLE 12 

FREEZE-THAW TEST RESULTS - PERCENT OF WT . CHANGE 

New Aggregate Reference Aggregate 

Class A Cl ass B Clas s A Class B 

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

Cycles Percent Of Weight Change 

50 -2 . 8 -2 . 7 - 2 . 2 - 1.0 -0.1 -1.3 -2 . 5 -1.7 
100 -5 . 8 - 4 . 5 -5 .4 - 2.8 -2 . 3 -3.0 -4.9 - 3 . 5 
150 -6 . 9 - 6 . 1 - 6.4 - 3.9 -3.3 -4 . 3 -6 . 1 -4.3 
200 -7.9 -7 . 7 -8 . 2 - 5 . 4 -4 . 5 -5 . 5 -7.5 -5.7 
250 -9 . 5 -9 . 0 -9 . 8 -6 . 9 -5.2 -6.6 -8 . 9 -6.7 
300 -10 . 7 -10.1 -1 1. 3 -7 . 9 -5 . 9 -7 . 5 -10 . 3 -7 . 6 
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Fundamental Individual Relative 
Percent Transverse Durabi lity Durability 

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

Reference Aggregate 

5 0 12 . 68 1613 2601769 
10 . 7 112 . 1 

5 300 1 1. 32 1708 2917264 
107 . 1 

6 0 12.56 1608 2585664 
10 . 1 102.0 

6 300 11.29 1624 2637376 

New Aggregate 109.7 

t--
7 0 13.01 1683 2832489 ...... 

5.9 98 . 1 
7 300 12 . 24 1667 2778889 

97 . 6 
8 0 12 . 88 1645 27 06025 

7 . 5 97 . 1 
8 300 11. 91 162 1 2627641 

SUMMARY OF FREEZE- THAW TEST RESULTS 

CLASS A 

FIGURE III 



Fundamental Individual Relative 
Percent Transverse Durabi lity Durability 

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

Reference Aggregate 

1 0 12 . 56 1622 2630884 
11.3 106.3 

1 300 11. 14 1672 2795584 
101.8 

2 0 12 . 50 1617 2614689 
7 .9 97 . 3 

2 300 11.51 1595 2544025 

New Aggregate 98 . 4 
3 0 12 . 87 1647 2712609 00 

~ 

10 . 3 103 . 6 
3 300 11 . 55 1676 2808976 

103.5 
4 0 13 . 01 1676 2808976 

12 . 0 103 . 4 
4 300 12 . 02 1704 2903616 

SUMMARY OF FREEZE- THAW TEST RESULTS 

CLASS B 

FIGURE IV 



SUMMARY AND CONCLUSIONS 

1. An initia l sampl e o f Lhe p roposed ne w fine aggregate fro m Lhe Twjn 

StaLe Sand & Gravel Curpo r aLion fac ility i n West Lebanon, NH and a 

follow-up sample from the same fa ci lit y were found Lo b e in 

compl iance with require me nt s of Section 704 . 01 wh e n Les Le d Ln 

con junction with this evaluation . 

2. An j ni tial sample o f th e proposed new coarse aggregate f rom t,h e 

Twin State Sand & Gravel Corporat ion facility in West Le banon , NH 

failed to compl y wi t h gradation and fractured faces requi reme n ts . 

Subsequent samples of Lhe proposed n ew coarse agg r ega Le obtained 

from the same f ac i 1 i t y Here f ound to b e in compl iance wi t h t h e 

requj rements of Sec tion 704.02 wh e n tested in conjun c tion with 

this evaluation . 

3 . The ave rage 28 day compressive strengths of c onc r e t e containing 

t h e THin State fine aggregate & 3/4" c rushe d coarse aggregate Here 

approximately fi ve p ercen t less than the strengths of concrete 

co n ta i n ing the r e f ere n ce aggr e gate . The Class A co n c r ete 

c ontaining the THi n State aggregates had a n average compressive 

s t r e ngth of 4775 psi at 28 days , wh i l e the Cl ass A concre t e 

contaj n i ng the refe r e nce aggregates y i e lded a n average compressive 

strength of 4907 p s i . Th e Class B c oncre·te containing t h e T~.;ri n 

Stat e aggregates had a n a verage c ompress ive s t r e ng t h 4544 psi at 

28 days , while t h e Class B concre t e containing th e reference 

aggregates had a n ave rage compressive streng th of 4909 psi . 

4 . Result,s o f f r eez jng a nd t haw i ng tests indicated t h e C l ass A 

concrPte con taining t h e ne w aggr egates showed reduced perfo~mance 
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testing compared Hl th Class A conct·ete containing the reference 

aggregate . The Average durability facLor for the Class A concre Le 

Hi th t h e new aggregate Has 97.6 whlle the Class A concrete wl Lh 

the reference aggregate had an average durability facLor of 

107.1. The Class A concrete containing the new aggregates, 

however , s h owed less weight loss (6.7%) than the Class A concrete 

containing the reference aggregate (10.4%). 

5 . The Class B concrete containing the new aggregate performed 

slightly better in sonic testing than the Cl ass B co n crete 

contain i ng t h e reference aggregate . The average durab ility factor 

was 103 . 5 for the Class B concrete Hi th the neH aggregate and 

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

Clas s B concrete conta i ning t h e neH aggregate, hO\.;rever , s h owed 

s J ightl y g r eater weight loss ( 11. 2%) t han the Class B concrete 

with the reference aggregate (9.6%). 

6. Mix Design Tables , s hot.;rn on page 11, indicate the Class A and 

Cl ass B mixtures containing the n ew aggregates having quantities 

of water relativel y comparable to the mixes containing t h e 

reference aggregate develop approximately equal slump and air 

content (slump & air content indicated i n tables 9 & 10, page 12). 

RECOMMENDATIONS 

1. It is r ecommended tha1: the present •rt.;rj n State Sand & Gravel Corp . 

facilities in tv . Lebanon , Nil be approved as a source of fine 

aggregate and coarse aggregat e for u se in structural concrete . 

2 . During the initial us es of concrete containing thjs aggregate on 

Agency projects , tvlateri..als and Research Division representatives 

20 



shall conduc t tests necessary to determine t he performance o f this 

aggregate in concrete under fi eld conditions . Due to t he range o f 

results obtai ned in freeze-thaw tests , it is recommended that 

subseque nt testing include fabrication of freeze-thaw speci mens to 

permit further exami n ation of this concret e property . 
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1. SCOPE 

STATE OF VERI10NT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DI VISION 

Appendix A 

Prepared Oy: H. ~1eyer'W.:f/'/J7 
Oate: March 26, 1982 
Page: 1 of 2 

VER~10NT PROCEDURE FOR EVALUATING A NHI 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-MRO 9-82 

A procedure for eva luating new structural concrete aggregate sources 
by testing proposed new aggregates fo r compliance l·li th Section 700 
requirements and by comparing results of t es t s performed on concrete 
using the new aggregate with results obt ained from concrete contain ing 
a reference aggregate. 

2. PROCEDURE 

General 

The evaluation of a new structural concrete aggregate source (i.e. , 
one on which the Material s and Resea rch Divisi on has no service- in
co ncrete data) shall be divided into t~o1o sections ca ll ed: 

Phase I Section 700 and related t~ts, and Phase I I Per
fo rmance- in-Concrete tests . 

All requests for evaluation of new structural concrete aggregate 
sources shall be made, in writing, to the Materia l s and Research 
Engineer . Requests shall descri be the type of mat eria l proposed for 
use as well as the location and quantity of available stockpi l es. 

Materials and Research Division personne l shall perform all 1-1ork 
.necessary for both the Pha se I and Phase I I sections of this eva 1-
uation process. The work ~li 11 be performed in an expeditious manner 
cons i stent with availability of manpower. Evaluations may require 60 
calenda r days or more from the date the aggregate is ava ilable for 
testing (controlled by the ava il abili ty of personnel to perform 
testing) . Delays beyond the control of the Materials and Research 
Division shall be documented and notification given of t he consequent 
extension of time required to complete t he evaluat ion . 

Test results shall be the basis for determining acceptance , further 
testing , or rejection of t he proposed ne1~ material. Failure of the 
ma terial to comply with al l appl i cable requirements, during any phase 
of testing, may necessitate reschedul ing or termi nation of the evaluation. 

The cost of materi al s necessary to complete the evaluation will be 
borne by the requesti ng party . 
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Vermont A.O.T. 
VT-AOT-MRO 9-82 

March 26, 1982 
Page 2 of 2 

A report shall be prepared documenting the t~teria l s and Research 
Divi sion ' s involvement in the evaluation. A copy of the report shall 
be forwarded with a cover letter, informing the request ing party of the 
acceptability or nonacceptability of the aggregate. 

Phase I 

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

2. The Structural Concrete Engineer or his representative will visit 
the si te and determi ne: 

(a) Does a stockpi l e of at least 50 cubic y,ards of processed 
mater ial exist? 

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

3. If 2(a) and 2(b) are yes , the Structural Concrete Engineer sha11 
make necessary arrangements for obtaining samples from the desig
nated stockpile. 

4. The materi al shal l be tested at the Central Laboratory using the 
Structural Concrete Subdivi s ion Annual Aggregate Testing Program 
procedure. ' 

5. Report the results (as an Eval uation Sample) on the Standard 
Materials and Research Di vision for~s . 

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 
usi ng the new aggregate with results obtained from concrete containing 
a reference aggregate . Cement , admixt ures, and aggregates, other 
than the proposed new aggregate, wi l l be selected by the Structural 
Concrete Engi neer. Normally, these materials will be the same as the 
materi al s currently in use at the Ready-mix plant where the proposed 
new aggregate will be used. 

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

3. Test cyl inders shall be fabri cated and cured in accordance v1ith 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 T1 19, AASHTO T152, and AASHTO T121, respectively. 
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T A 419HC\·. 2M 9-88 

STATE OF VERMONr 
AGENCY OF TRANSPORTATION 

tlfATERIALS AND RESEARCH DMSION 

Append ix B 

\D . \-J e;-~S c A(}. Oc..:L L. 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

Laboratory Number G900vZ59 Pay Item 5o I 
Project Name ~~~ hdT)r<:: U,Se.. Project Nwnbe_T _ _:::::...=__:_ _ ______ _ 

Sampled By li9. . :;;,.~. Date Sampl~d eX. fo r j c;::;o Examined For 7t)4- . 0 \ 
Sampled From . :S <Sk:pl le.. Plant CJrrd; Omcrc. le. , u&sc Lcbc..cca tP( 
Source of Matenal -rlth/J , 5fp,.'*. .s f/ u _ ___,!:w~. ~Lc.::cd~~ff.;bf?'D£L.-,.rlN~H----:---------
Quantity Represented Sample Type :IOVc.sh'-1cdivc. ·· t;.y-AL\lf':.,.ltON 
Sample Comparison h-le> Cross Reference Number--- - -----

MATERIAL TESTED 

GIEVE WEIG HT ,;. RE AINEO 

S I ZE 

RET~ 
RET_£ 

RETL 

RET -..!.k.._ 
RET ~ 

5o 
RET --

RET ...J..(X2_ 

RET .:l&J2 

PAN 

TOTA L 

Fineness Modulus 

I NO IV. 

0 

2.. 
I l-k> 
, ~ 

Z04 
1~3 

55 
3 4 
2 I 
!45 

INOIV. 

--
II 

24-
27 ,, 

7 
5 
3 

Cumul. Total Retained/ 100 

Organic Impurities: Color ....::::. J 

CUMUL. 

'fo PASSING 

CU M UL. 

\00 

'b3 
5'? 
~2. 

l5 
8 
3 

0 

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

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

Grading Original Weight ___ _ _ 
Final Weight Percent Wear AASHTO T96 - -----

( .;( Test results are in compliance with specifications. 

) Test results are outside specifications. 

Comments: 

-----

-------------------- -·--·-·----------------

Tested By (},Jp/ {)r;erz Reviewed By C. C. Benda, P.E. 
Date Comple....,.t-ed~;__t.::.Jo<O~G-/~l!..u.C,>c:L.f/-W ___ __ Date 7 · Z -~D 

' r 24 



TA 4l9H.ev. 2M 9-88 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

GS0002.G2 

L0.~s 
o~ (U{_OI--1..--G...l<'-. c.,=-

BCN'"oA 

Lab?ratory Number Pay Item .201 
ProJect Name Pos.:'); hie. Ji/fW~ t).se Project Nwnbe-r-~~--:L_---------
Sampled By {j}, i7?~ Date Sampled ~ Jo z/'2o Examined For~~~-~_,...,. 
Sampled From St-~:Le... Plant cp_,. ;..;;£ CMc.__~ - w, Le6. 2\l ll 
Source of Material I WI~ Sf.:\..-\c_ JOY)ol 4 Gv-a..ud . w~st ~mn ' N IH I 
Quantity Represented Sample Type INV~6¥' vE ~ t=.~aN 
Sample Comparison [\) o Cross Reference Number---------

MATERIAL TESTED 

S IEVC 

S IZC 

R E T --

RET--

RET sf: 
R ET ::2JL_ 

k 
RET .J.L._ 

RET li 
RETL 

RETL 

PAN 

TOTAL 

WEICHT 

I NO IV. 

---&4'41 
SCJot-j 
..3 'I i/.5 
337Y 
8/6 

/ 00¥' 

f.S.~fl:J. 
I 

Fineness Modulus 

,.. R ETAINED <J<, PASSING 

I NO IV. CUM UL. CUMUL. 

loo 

4 9'6 

3'=' 5 7 
23 34 -
z.z_ 12--· 
~ '-

' 100 --

Cumul. Total Retained/ 100 

Organic Impurities: Color _ __ _ 

T&E -
Total Weight 

Fractures -
Total Weight 

Original Weight 
Final Weight 

17 
1072. 

~3 
·1072.. 

5oco~ 
~:5Z/~ 

-

-

/ ,.!;;, % Thin & Elongated Pieees 

% % FracturedFaces 

,. ,, 
Grading J3 
Percent Wear --'--z---,.8 ..... ,-4~%AASHTO T96 

Test results are in compliance with specifications. 

( /> Test results are outside specifications. 

Comments: Jl&k--o'aL -&~erJ, -{he ~~~--"l<l~ si ~ _ c&-11 d ::fhG 
=fruch;~s=-_±$± {;~_Lc Hu.,H- ~lN( .. , T \-h:::.- ~cQ . ~ 
5\E){~ ) L..J e;o l Q\AJ o o-J K~~-~~..._;y;_~=.:..kec!'!::.z&S~.._.)~-------

Tested By -:--..--.J..fl Jvv}~&g--;-~~~~=-----Reviewed By C. C. Benda, P.E. 
pate Completed ::«::;~ zspo Date 7~ 2 -9 u 

25 
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TA 419Rev. 2.5?11 7-8<) 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 
MATEHT:\U\ AND RESEARCH DMSION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

Laboratory Nwnber GS0009.20 Pay Item S'o /. oo 
Project Name Po:5s/bk ~ t!R: Project Number-· 
Sampled By w . ln(.vt::r Date Satnpled 10 {31 { qo Examined For ]04-, 01 
Sampled From .5t?uJ:-p; /c. Plant f!a;--ro If Cwcrdc , w. LebtVJ<Jn . lt/,1/ 
Source of Material ___ :.z;,q~;:;-~ S~!J/Jd # G'j'alk.l .JJ~~~~-----
Quantity Represented NjA Sample Type __ Tt7vcs-fic;:.--:..,c.;vC: -· . 
Sample Comparison No. Cross Reference Number----------

MATERIAL TESTED £nc O.j8 rejav~ ~.,..- Cbr'lcle-fe.. 

SIEVE 

SIZE 

WEIGHT .,.. RETAINED 

RET .. 
RET :h1_ 

4-RET __ 

RET -~
RET ___j1£__ 
RET~ 
R ET ____§_E_ 
RET ICXJ 

PAN 

INDIV. 

--
3.1 

tj3.5 

t3K. 4 

f75.2... 

Iff>.'? 
47.fo 

-47.3 

TOTAL ~u.5 

Fineness Modulus 

I NO'V. 

I 

15 
2.2 

2-~ 

14 
<:[ 

1 
t ()O 

Cumul. Total Retained/ 100 

Organic Impurities: Color _ <-=--.l.l __ 

CUMUL. 

\ 

1(, 

3~ 

~' g-s 
q3 

ZCJ9 

'i'o PASSING 

CUMUL. 

IOD 

qq 

RLI-
~ ~ 

3 4 

JS 
7 

T&E _ o/o Thin & Elongated Pieces --- - --
Total Weight 

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

Original Weight----
Final Weight ------

Grarung~-------
Percent Wear AASHTO T96 -----

( /, Test results are in compliance with specifications. 

) Test r esults are outside specifications. 

C<>mments: 

Tested By 
Date Completed 

ehad A. ~ Reviewed By c. C. Benda, P.E. 
II j o ?...( t:?._,o....__ ______ ,_Date I I - 1'-1 · z:__, 

?f\ 



TA { 1\JR<:I'. 2SM i -8') 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DJVlSION 

REPORT ON SAMPLE OF STRUCTURA L CONCRETE AGGREGATE 

Labora tory Nwnber G 900092 1 Pay Item So 1 . oo 
~~~---------------

Project Name _____a,_,.:.D/6/e ;:-v=a;:c (/.sc. Project Number ::.------:,---.,..-,::.-:-::-----=---:---=--
Samplod By u/ 17kru- Date Sampled ;o/31 /9o Examined For 70 4- .o'"L 
Sampled From 5-lnck o/lc. Plant La//'"o/1 Cor7c/cfc tv l.ehcooa NJ.( 
Source of Material ___:zLuto &a-te- ~/)c/ a;Jcl Crgvc ~ fJ.J,j,..qJ,;~~H...J.._ _____ __ 
Quantity Repr~cnted ~ Sample Type _ I nVcs-t-,;qa:t~1ll:·v~c~---------
Sample CompariSon ~ Cross Referen~ Number --------------

V 1' I ( 
MAT ERIAL TESTED 74 c re~Sh:::a 3ra.vt: I ~ clY1ue-i:J::._ 

S IEVE WE ICHT 'fo RETAINED 

S IZ E 

RET 

RET 

RET _ /_ '_'_ 

RET -Y4 
k 

RET _.:!:=.._ 

RET _?1l...._ 
RET _4 _ 

t" 
RET --

P AN 

TOTAL 

INDIV. 

-
g-4-

4751 

21i:.~ 

_ 2o3g 
t-~1 

Z89 

.ft.ltJCj 

Fineness Modulus 

IND'V. 

I 

4~ 

z_l 

zo 
3 
3 

100 

Cumul. Total Reta.ined/ 100 

Organic Impurities: Color ____ _ 

CUMUL. 

'fo PASS ING 

CUMU L . 

loc:> 
qq 
s'3 I 

2<., 
G:, 

~ 

T&E - !1· 5 = 3. 0 % Thin & Elongated Pieces 

Total Weight ..)9z. (, 
Fractures = 188 ..J._ = SZ-.4 % Fractured Faces 

Total Weight . 5tt~. t.. 

Original Weight $"odo i' 
Final Weight .JS6S,) 7 

,. •' 
Grading 13 
Percent 7:Wc:-e-=ar=---z....,.z,..... -7 -.17-r-,. AASHTO T96 

( v( Test results are in compliance with specifications. 

) Test results are outside specifications. 

Comments: ·------· -- --··--·----·· ··-- -· -·----· ----·- ·-----·--

---- -------------------· 

Tested By ~ A· ~ Reviewed By C. C. Benda, P.E. 
Date Comple-:-t-ed-:----=~:...::::...::~:a::c.l:-j+-/J~I -+J~<?.-:.0?-=~----Date I I · fL.{ - Cio 

r v .,7 

lnlll.als 



TA 419Rev. 2.51\1 7-89 
STATE OF VERMONT 

AGENCY OF 'fR/\NSPORTATJON 
MATERIALS AND RESEARCH Dl\,1SION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

.:= '-(,j {) (l c; '-/ s 
Laboratory Nwnber ~ ~G0006 ~ Pay Item , g {.) / 
Project Name [/ . /., /"' n /'.} Project Numbe~r~.;.9~Q..,....::....-~c=-. ---,7-ZJ-r------
Sampled By '1'6A! ~- Date Sampled {/t/)f/y t l Examined For '/t? Y'. v / 
Sampled li'rom . S T C { 1. /', (!,'. Plant /1-; , (f_ /: 1/( R !-• ·t •/lc I !!./' / V , , 
Source of MateriaJ 

1 L /_,'_b c.j;~o.su~_S /," ~.:~ _:;."_ _J.d. .2/.f!; P j -!L 
Quantity Represented Sample Type -Lnve.s..i:/9.c~f"/Ve_ _ 
Sample Comparison t; (' Cross Referenc'e Number _ ________ _ 

MATERIAL TESTED {- I rL' ~ / 1 G ·?;,· c. /' r ,. '7 (; / , z. '/- ·, f f..'/f 

SIEVE 

S I'ZE 

RET _ _ 

RET--

RET+ 

1.., 
RET __ ,;_ 

RET / {. 

RET _...S_L ,__. 
RET _2._{!_ 

RET ~ 
PAN 

TOTAL. 

WEIGHT 

INOIV. 

-7·; 
(_c ~ ; 

, -; I~ 
' ,__, ; -I . _/ ~ 

~.7 
-~ Lj 
• I 

'."-.<.:.:'~ c;· 
( 

Fineness Modulus 

~RETAINED 

I NO IV, CU MUL., 

. 
I ') I 1 .~ 
!'7 <6 7 I ';! 

0,.., 
/- '"-. ·1 ,'7 Lj 
2~ . ·z, '3[) 

I!--/ . I qL.j 
!--;' 7 
./ 

I v c L' 7 '! ·7_..-

Cumul. Total Retained/ 100 I '?_ c ·I 

Organic Impmities: Color ~ I 

'Yo PAS <;ING 

CUMUI:.:....__ 

/[ c) 
'h) 
G ~~ 

Y-6 
2 ;• .. ~ 
6 

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

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

Grading 
Percent ~w:-:-e_a_r ____ _ Original Weight - - ---

Final Weight _____ _ -----

( V) Test results are in compliance with specifications. 

) Test results are outside specifications. 

Comments: 

/'c ... . ·; (_ /(....- "' 

AASHTO T96 



TA 41 9Rev. 2.5M 7-89 
STA'l'E OF VERMONT 

AGENCY OF TRANSPORTA'l'ION 
MATERIALS AND RESEARCH DNISION (_!, o /)c· 1 cle 

/"''? ·-
REPORT ON SAMPLE OF STRUCTURAL CONCRET E AGGREGATE "-'· /--; 

S IEVE 

SIZE 

WEIG HT o/o RETAINED 

RET --

RET -

R E T _l_ 

INDIV. 

r±_ .. 
RET -jb·· 
RET K G2!:/-

,~if,~ 
' J " ) RET ~ q, 

.")?{) RET ~ I 
R ET _8__ r::,.., /l I -, , 

·--
4Lfl. 

IND 1V. 

; 

2 S .J~ 
"} •' ? 
">&-. ~--· 

':; / c 
\ 

'J l. 3' 
} . 1 

~ .~ ':;>r )!' c (_ ' -..; .1:a:) 
PAN 

TOTAL _,..-

Fineness Modulus 
Cumul. Total Retained/ 100 

Organic Impurities: Color 

I 

----

CUMUL. 

"fo PAS'SING 

CUMUL. 

I/ c: c 
- - -

-
~-, ,_.., 

I 

·~> _."'> 

Lj 
2-

T&E = ] / = 1,. . :.-7 % Thin & Elongated Pieces 
Total Weight ~ 

Fractures = (o'7 j =/_[)U % Fractured Faces 
Total Weight_. j ,-7) <-( 

Original Weight fl t c c· 
Final Weight -:; g: -:; 1 

Grading 13 
=.;;;;....--:-::---

Percent Wear :2.. ~. 'L 

v{ Test results are in compliance with specifications. 

) Test results are outside specifications. 

Comments: 

AASHTO T96 

Reviewed By ~tl~ 
Date 7~y 
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TA 419Rev. 2M 9-88 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION _st,;r.ftHU 1 ('~r- < te-IC. 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE Cf' 

SIEVE 

SIZE 

WEIGHT %RETAINED %PASSING 

RET --

RET _ /_ 

RET ~ 
RET __1:2__ 
RET _.:M_ 
RET _ 'I_ 
RET _g_ 
RET --

PAN 

INDI V. 

---2¥2 

S7/3 
3~ /9 
z ;; I 
?Cl 

397"' 
'2 '1/~ TOTAl.. ! 

Fineness Modulus 

INDIV. 

g 

7'C 
29 

17 
1 

, ? 

Cumul. Total Ret.runed/ 100 

Organic Impurities: Color ___ _ 

CUMUL. CUMUI... 

JOO 

9~ 
<Z-
2? 

r; 
.3 

-

T&E = ~ = 2. / % Thin & Elongated Pieces 
Total Weight !'/31 

0 
_ 

Fractures = 112 (., = Zo , Z.% Fractured Faces 

Total Weight · 1 '/3~ 

Original Weight ,)-00 0 Grading lJ 
Final Weight <i' 9 c; / Percent Wear _.s...s ..1.-'1'0~. ? __ AASHTO T96 

/.,5-r) 7 
( vr'Test results are in compliance with specifications. 

) Test results are outside specifications. 

Comments: 

Tested By ;!)~ ~fii~!- Reviewed~ 
Date Comple....,.t-ed......-t-4-L.--.,t....L-u.~?__~:::>-/-r-~-~----Date / 2/2 /9 () 

? > > 
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~Y~~~··~~/:~~n._c'9_-~~;~~~~o?r;!l;~ 't; -~ C!~ 
t~iMatef;.'i c.U ~ ::l.at<~d:\~ :Re!!:!.eeil"~h'~' ih-y 1 !S"1. o r . 
-·~[. , .. , rrto\;.','t o~ 1 i e~-~ ::::: Ve~r;,,:.mt 0S502 .'· ' 

S rHf'l) 1 C?CI Bv : 

•' 

lm;t Date : 
l'l<;.l.£;-r)cil S6twc~.:. ho~J n· Sti.~ ·te ~-i.:<~I'H:i fJ. Gr~vr,. l l.J L f.:OaYr•llo NH 

.t 'l_: / .:~5 / 90 

TOrAL 'SAMPt..F 
SJ F::Vf': S l ZE Y. PAl:ISINt3 

11-- 1 ./ ~J tt . 

i:t '' 

E.:-- l /2" 

1 -~j//-t U 

t -- l / ~:· 'l 

1 It 
..... i ,. :.. , ~ ~ 

I I :.- II 
I • -

- ·~"\ 11 
\.) , '·-· 

Ni). '1 

' 10. {1 

N i ) , l (.-_. 

''lQ . ::-;12J 
i•.l(: . '5l~ 

i·.!fJ. ll/lllt 
l\10 r'~ •Zl ll'l 

~- } NE:Nt::Ss MQDUL US 
'i'· COAr~SE:. R THAN 

rJO. ~ 

i•JO. f~ 

NO. .~ 

NO. j ill 

l'j(l. ~:i tZI 

NO. 1 Qltlt 

. 
Cr.:otll \) ,.., ., .. i SO)'t S.;.1hl p J £> '\ ! 

.·. ··Hef. N o. : 

PG~CEI';·,- :JF t:J.f-J"-<R 
i='~ASHTO T9(. 
GH14D!NI3 

CO:•IfYiF!\l iS< Tr,.<::>:r f~ f: ':Hiftr. :\<'+: >J1 CC•ill r,s!·l ~l · • ~: 

•.-J 3 t- :-, ~ . r.•t'"C' ·r i 1 c ~, t_- • •. :•n= 

F. :f . f1'BP~fH. 

31 

<;.:) , 



EMABRR13 VERMONT AGENCY OF TRANSPORTATION 
MATERIALS AND RESEARCH DIVISION 

DISTRIBUTION 
Central Files 

REPORT ON SAMPLE OF AGGREGATE 
Preliminary Sample 

Geologist 

Wever 

Lab No: A910173 Report Date: 07/16/91 

Project: Possible Future Use 
Sampled By: Meyer 

Pay Item: CONCRETE, CLASS B 501.25 
Date Sampled: 10/31/90 

Material Name/Type: Fine Aggregate for Concrete 
Sampled From: 

Material Spec . No: 704 . 01A 
Date Received: 10/31/90 

Sample Source: Carrol Concrete W.Lebanon N.H. 
Tested By: M.Lavin 

Material Source: TWIN STATE SAND & GRAVEL WEST LEBANON NH 
Test Complete: 05/03/91 

Quantity Rep: 

Comment: 

TOTAL SAMPLE 
SIEVE 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" 

OUTSIDE 
SPECS 

TEST RESULTS 
FINENESS MODULUS 
% COARSER THAN 

No. 4 
No. 8 
No. 16 
No. 30 
No. 40 
No. 50 
No. 100 

X-Ref No: CS: 

OUTSIDE 
SPECS 

Fineness = 
Color = 
Grading = 
Percent of Wear 
AASHTO T96 = 

Frac Face = 
Thine/ Elon = 
Soundness = 3.83 

No. 4(P) Remarks: Results o f tests performed are in 
compliance wi t h specificaitions . ~ 

No. 4 
No. 8 
No. 16 
No. 30 
No . 40 
No. 50 

. No . 100 
No. 200 

Comments: 

Reviewed By: R.J.O'Brien Che mist Testing La b . Superv i sor 

Fo r: R.F.Cauley Materials and Researc h Engineer 
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Appendi x C 

AGENCY OF TRANSPORTATI ON OFFICE MEMORANDUM 

TO: 

FROM: 

DATE: 

SUBJEC'l' : 

Joh n H. Weaver, P l~ ~ \, Structural Concrete Engineer 

Alan J. McBean I~h ie f Geologist 

July 24, 199 1 

Petrograph ic Analysis of Fine Aggregate for Concrete fro m 
Twin State Sand a nd Gravel, Le banon, NH 

The following petrog raphic summary of washed sand for structural 
c oncrete f·ro m the Twi n State Sand and Gravel pit in Hartland, Vt is 
based on a field inspection of t h e source o n July 18 , 1990 and a 
laboratory analysis conducted o n Ju l y 16, 1991 . 

Samples were taken from an existing stockpile at the Twin State 
Sand and Grave l plant i n Leban on , New Ha mps h ire . Materials from 
several points i n the stockpi l e were c omb ined to as s ure a random and 
represen tative mixture o f aggregate in each sample . The petrograph ic 
analysis (Table 1) was done wit h a 10-70X stereozoom binocular 
microscope . The physical and c h emical condition, litholog ic variation 
and coatin gs of t he aggregate were n oted. 

The Twin State pit in Hartland is sho~m on th e 1970 Surficia l 
Geologic Map o f Vermont as a lake sand deposit . The working fac e of 
t h e pit consists of incl i n ed , graded beds of pebbly sand with some 
cobbles . Thi s material is capped by a fine r sand of variable 
thickness . Depending o n wh ere i n the face the m~terial is b eing 
trucked from, the f ee d to the wash plant c J uld h ave considerable 
variation due to the variable t h ickn ess of t h e upper fine sand layer. 

As seen in Tabl e 1 , the material consists of a variety of roc k 
types and minerals . Included are micaceous quartzite, quartz
mu scovite schist, quartz-chlorite schist , pyritic p h y l lile, 
amphibolite, granite , quartz-mica granulite , cal c ium carbonate 
cemented conglomerate and individual. grains of the mine ra l s qua rtz , 
amphibole , mi ca , magnetite, garnet a n d pyroxe ne . Quartzite, schisL, 
amphibolite and granulite are most abundan t in the larger parti c l e 
sizes with quartz and quartzite co ntent increasing as grain size 
decreases . Only minor weathering is seen on any grains. Some iron 
oxide coatings are seen if pyrite or cal cium carbonate cement are 
present . Some of t h e granulite grains a re friable (break with fing er 
pres s ure ) but these grains account fo r a very small percentage of 
the total sample. The degree of roundness varies with particle size; 
decreasing as grain size de~reases . Ge nerally , the No . 4, No.8 and No . 
16 sjeves are subrounded to ro u nded and the finer sizes are 
subrounded to subangular. Th e schist , amphiboliLe and granuliLe 
P.xhibiL t h e highest degree of surface roughness . 
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Th e c h e mical stabi l ity o f th e aggr e ga te is excellen t . Th e 
maj ority o f mineral types are silicates whic h resist both c hemical and 
ph y sical degradation . Th e only exception i.s the p h yl l it e which 
contains pyrite but t h is is a s malJ pe r centage of t h e total sample. 

Overa l l t he quality of t h is mat erial is excell e n t. Every 
i ndication is that it will perforna very well as a struc tural concrete 
aggregate . 

AJM/lr 

c o: RFC/Lab File 
AJM File 
Reading File 
Central Files 
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Prepared By : AJM 
July 18, 1991 

Petrographic Analys i s 
1'win State Sand & Grave l 

TABLE ] 

% of Lithology/Mineral Retained 

Lithology/M i n e ral No.4 No . !i_ No .1 6 No.30 No . 50 No. 100 

Quartzite 25 . 0 34 . 4 2 3 .3 24.2 11.9 2 . 4 

Schist 27 . 2 21.9 25.2 13 . 4 4 . 1 5.7 

Ph y l lite 2 . 2 1.7 0.4 

Amphibo l ite 9 . 8 5 . 9 5 . 8 6.7 2. 7 

Granite 6 . 7 3 . 1 2.7 0 . 3 

Gran u l ite 14.3 9 . 7 11.2 9.7 10 . 6 2.6 

Conglomerate 0.4 1.0 1.9 

Quartz 1 4 . 3 22.2 29 . 5 4 3 . 2 67 . 7 67.9 

Amphibo l e 0 . 5 1.1 1.1 

Mica 0 . 8 16 .2 

1'-lagneti te 0.7 

Garnet 0 . 3 0.2 

Pyroxene 1.1 1.6 3.1 
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Appendi x D 

AGENCY OF TRANSPORTATION OFFICE MEMORANDUM 

TO: 

FROM: 

DATE: 

SUBJEC'r: 

J ohn H. 

Alan J. 

\oleaver , ~~~ .. , Structural Conc r ete Eng j neer 

McBean I~ief Geol ogist 

.July 30, 1991 

Twin State Sand and Gravel 
Pe trographi c Analysis , Coarse 
Aggregate for Structural Concrete 

Th e fo l lowing petrographic summary of coarse aggregat e for 
struc tural con c rete from the Twi n State Sand a n d Gravel pit in 
Hartland, Ve r mont is based o n a field inspection o f the sour ce on July 
18 , 1990 and a laboratory analysis conducte d on J u l y 26 , 1991 . 

Samples were taken f rom an ex is t ing stoc k p ile at the Twin State 
Sand a n d Grave l plan t in Lebanon, New Ha mpshire . Material s from 
several points i n the stockpile were comb ine d to ass ure a random a n d 
representative mixtu re o f aggregate i n each sampl e . Th e pe t rograph ic 
a nalysis (Tab l e 1) was done with a l OX hand l ens a nd a 10 70X 
steriozoom bi n ocul ar microscope. The physical a nd c h e mical condition , 
l ithologic varia t ion and coatings of the aggregate were noted . 

The Twin State pi t in Hartland is shown on t h e 1970 Surficial 
Geo logic Map of Vermont as a lake sand dep osit . Th e work i ng face of 
the pit consists of i nclin e d, graded beds of pebbl y a nd with some 
cobbles . This material is cappe d by a finer sand depos it o f variable 
thickness . Th e pit run mater ia l is fed .,.through a c ru s h e r to a 
wash/s c reen plan t where the final product is produced . 

As seen from Table 1, the mate r ial c onsi s ts of a var iety of r ock 
types and minera l s i n c luding quartz , calcium c arbo n a t e ce me nt ed 
conglome rate, ign e ous roc k types (mos tly g ranite), quartz - musc ovite 
seri c ite schist, quart z-c h l orite sc h ist , amp h ibolit e , si li c e o us 
limestone , quar tz-biotite gneiss , pyrit ic p h yll i t e , mi caceous 
quartzite and quartz-biotite granu li te . In general , t h e percent of 
granite and g n eiss fragments decrease in t h e fi n er sizes while 
conglome rate particles i n c r ease . Th e other mi n eralog i es are e qually 
represented in al l sieve sizes or h a d no trend in variati o n. 

Overal l , the material exhibits equant particle s hape. Exceptions 
to this are the schist, phyllite a nd s ilic eous l i mestone wh i c h t e nd to 
b e oblong i n shape. Roundn ess increases in the No.4 and No . 8 sieve 
size mate r i al due to a d ecrease i n t h e presence of crushed ma teria l . 
Surface r o ughne ss varies with min e r alogy and numb e r of fra ct ured 
faces . No d e l e te rious s u r face textures are present . Physical s t rength 
of all minc ralog ies present is good (no fr iabl e part ic l es were seen ) . 
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Chemically , t h e aggregat~ i..s very stable. The pyrllic phyllite 
weathe r s the most rapidl y but accounts for a s mall percen tage of the 
material present. With t h e exception of the p h yllite, t h e other 
I i tholog ies are sl igh t l y 1-1eathered . Some have a stain of iron oxid e 
and t h e carbonate has been slightly to moderately lea ched from t h e 
siliceous limeston e . 

Ov e ral l this material s h ould mak e an excellent co n crete 
aggregate. It is not anti cipated t ha t a ny a dv erse reactions with 
Portland cement wi ll occur . 

AJM/lr 

cc:RFC/Lab File 
AJM File 
Rea:ding File 
Central Fi les 
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Table t 
Twin State Sand and Gravel 

Petrographic Analysis 

% Lithology/Mi neral Retained 
Lithology/Mine ral l/2" 3/8" No.4 No.8 

Quartz 14.0 2l.5 ] 7. 9 18 . 6 

Conglomerate 1.3 1.0 2 .4 5.5 

Granite 15.3 8.9 7.6 3.8 

Schist 7 . 6 16.2 11. 3 14. 8 

Amphibolite 17.8 14. 1 21. 0 14.8 

S il iceous Li mestone 10 . 2 14 .7 10 .7 1 5. 1 

Gneiss 10 . 2 6.3 4. 5 0 . 6 

Phylli te 4.5 3 . 1 4. 1 1.7 

Quartzi t e 19.1 14.1 20 . 6 19.8 

Granul ite 5.2 
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TA 188 Rev. 10/86 

LAB.NO. C9~083S 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MONTPEL IER, VERMONT 05602 

REPORT ON CONCRETE TEST BEAM DR CYLINDER 

PAY.ITEM 501.22 Concrete, Class A 

PROJ. NAME Work Plan PROJ. NO. 90-C-12 

EXAM.FOR 501 CL. A Compressive Strength SAMPLE TYPE INV 

RESIDENT ADDRESS 

Appendix E 

Central Files 
Ber.da 

REPORTED 01/08/91 

SAMPLED 12/03/90 

SAMPLED/SUBMITTED BY Allen TITLE LFP FIELD TEST BY SCS - . 
SAMPLE FROM Laboratory Mixer QUANT.REPRESENTED 1. 8 CF LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Lebanon Crushed St 

FINE AGGREGATE Lebanon Crushed St TOTAL AGGREGATE DRY WGT., LBS/CY 3005 

CEMENT BRAND Northeast TYPE £ LBS. 660 AIR ENT.ADMIX. Daravair DOSAGE 5.5 oz/cy 

ADMIXTURE DOSAGE ADMIXTURE WRDA/Hycol DOSAGE 3 oz/cwt 

LOCATION USED Ref Mil< Batch No 6 

SPECIFlCATIONS 
TEST RESULTS MIN. MAX. 

UNIT WST.FRESH CONC., LBS/CF 149.39 N. A. N. A. 
AIR CONTENT, " 6.20 5.00 7~00 

SLUMP, INCHES 2.25 2. 00 4.00 
TOTAL WATER, GAL/CV 33.40 N. A. 35.1 
W/C RATIO 0.420 N. A. 0.44 
CONCRETE TEMP., DEGREES F 68 50 80 
AMBIENT TEMP •. , DEGREES F 66 10 85 

SPECIMEN CYL. UNIT. WGT. DATE DATE DESIRED AGE AGE AT CURE BREAK AVG.BRK 
NO. LBS/CF REC'D BROKEN AT BREAK BREAK S-F* P. S. I. P. S. I. 

R-2-Al 151.00 12/03 12/10 _.2 _]_ §. 4110 N.A. 
R-2-A2 151.00 12/03 12/10 _]_ _]_ §. 4150 4130 
R-2-A3 151.00 12/03 12/17 _!.i _!.i §. 4420 N. A. 
R-~-A4 151.00 .12/03 12/17 _!.i ...ll §. 4460 4440 
R-2-A5 152.00 ~ 12/31 28 28 g 4949 N.A. 
R-2-A6 151.00 12/03 12/31 28 28 •§ 4878 4914 

•See MATERIALS SAMPLING MANUAL for el<planation. 

COMMENTS: This materi~l meets the 
requirements for the tests i ndicated 
for Item 501 

pla 

DIRECTOR, DEPT. OF 
PLANNING & PRECDNSTRUCTION 

RICHARD S. HAUPT 
ACTING MATERIALS & RESEARCH ENGINEER 
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BY:& 

BREAK 
TYPE* 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 



TA 188 Rev. 10/86 

LAB.NO. C900836 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MONTPELIER, VERMONT 05602 

REPORT ON CONCRETE TEST BEAM OR CYLINDER 

PAY. ITEM 501.22 Concrete, Class A 

PROJ.NAME Work Plan PROJ.NO. 90-C-12 

EXAM.FOR 501 CL. A CoMpressive Strength SAMPLE TYPE INV 

RESIDENT ADDRESS 

Central Files 
Benda 

REPORTED 01/08/91 

SAMPLED 12/03/90 

SAMPLED/SUBMITTED BV Allen 

SAMPLE FROM laboratory Mixer 

TITLE LFP 

QUANT.REPRESENTED 1.8 CF 

FIELP TEST BY SCS 

LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Lebanon Crushed St 

FINE AGGREGATE Lebanon Crushed St TOTAL AGGREGATE DRY WGT., LBS/CY 3005 

CEMENT BRAND Northeast TVPE g LBS. 660 AIR ENT.ADMIX. Daravair DOSAGE 6 oz/cwt 

ADMIXTURE DOSAGE ADMIXTURE WRDA/Hycol DOSAGE 3 oz/cwt 

LOCATION USED Ref Mix Batch No 5 

UNIT WGT.FRESH CONC., LBS/CF 
AIR CONTENT, ~ 

SLIJIIIP, INCHES 
TOTAL WATER, GAL/CY 
W/C RATIO 
CONCRETE TEMP., DEGREES F 
AMBIENT TEMP., DEGREES F 

SPECIMEN CVL.UNIT.WGT. DATE 
NO. LBS/CF REC'D 

R-1-Al 151.00 12/03 
R-1-A2 150.00 12/03 
R-1-A3 1~0.00 12/03 
R-1-A4 151.00 12/03 
R-1-A5 151.00 12/03 
R-1-A6 151.00 12/03 

TEST RESULTS 

148.46 
6.80 
2.25 

32.90 
0.420 

69 
66 

DATE DESIRED AGE 
BROKEN AT BREAK 

12/10 7 
12/10 _2 
12/17 14 
12/17 _ll 
12/31 28 
12/31 28 

SPEC I F.I CATIONS 
MIN. MAX. 

N. A. N. A. 
5.00 7~00 
2.00 4.00 
N. A. 35. 1 
N. A. 0.44 

50 80 
10 85 

AGE AT CURE BREAK AVG.BRK 
BREAK S-F* P. S. I. P. S. I. 

_2 ~ 3930 N. A. 
_2 ~ 3950 3940 
__!i ~ 4510 N. A. 
_!i ~ 4460 4485 
__@. ~ 4927 N. A. 
28 ~ 4871 4899 

*See MATERIALS SAMPLING MANUAL for e)(planation. 

COMMENTS: This Material meets the 
r equirements for the tests ind i cated 
for Item 501 

pla 
40 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

RICHARD S. HAUPT 
ACTING MATERIALS & RESEARCH ENG INEER 

BY: ~ 

BREAK 
TYPE* 

N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 



lA 188 Rev. 10/86 

LAB.NO. C900837 

SlATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MONTPELIER, VERMONT 05602 

REPORT ON CONCRETE TEST BEAM OR CYLINDER 

PAY. ITEM 501 . 25 Concrete, Class B 

PROJ. NAME Work Plan PROJ. NO. 90-C-12 

EXAM.FOR 501 CL. B Compressive Strength SAMPLE TYPE ! NV 

RESIDENT ADDRESS 

Cer-.tra 1 Fi 1 es 
Benda 

REPORTED 01 / 08/91 

SAMPLED 12/03/90 

SAMPLED/SUBMITTED BY 9ll!n TITLE LFP FIELD TEST BY SCS 

SAMPLE FROM Laboratory Mixer QUANT.REPRESENTED 1.8 CF LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Lebanon Crushed St 

FINE AGGREGATE Lebanon Crushed· St TOTAL AGGREGATE DRY WGT., LBS/CY 3126 

CEMENT BRAND Northeast TYPE ~ LBS. 611 AIR ENT.ADMIX. Daravair DOSAGE 3.50 oz/cwt 

ADMIXTURE DOSAGE ADMIXTURE WRDA/Hycol DOSAGE 3 oz/cwt 

LOCATION USED Ref Mix Batch No 1 

SPECIFICATIONS 
TEST RESULTS MIN. MAX. 

UNIT WGT.FRESH CONC., LBS/CF 
AIR CONTENT, ~ 

SLI.JIIIP, INCHES 
TOTAL WATER, GAL/CY 
W/C RATIO 
CONCRETE TEMP., DEGREES F 
AMBIENT TEMP. , DEGREES F 

SPECIMEN CYL.UNIT.WGT. 
NO. LBS/CF 

R-1B1 151.00 
R-1-B2 152.00 
R-1-83 152.00 
R-1-84 152.00 
R-1-BS !52.00 
R-1-86 1~.00 

DATE 
REC'D 

12/03 
12/03 
12/03 
1?/03 
12/03 
12/03 

149.79 
~ 
~ 
34.40 
0.470 

69 
70 

DATE DESIRED AGE 
BROKEN AT BREAK 

12/10 7 
12/10 _J_ 
12/17 _!.i 
12/17 ...li 
12/31 ~ 
lliM 28 

N. A. N. A. 
4.00 6. 00 
2.00 4~00 

N.A. 35. 8 
N. A. 0.49 

50 80 
10 as 

AGE AT CURE BREAK AV6. BRK 
BREAK S-F+ P. S. I. P. S. I. 

_J_ §. 4043 N. A. 
_J_ §. 3940 3992 
_!.i §. 4470 N. A. 
_!.i § ~ ~ 
28 § 4747 N.A. 
28 §. 4846 4797 

•See MATERIALS SAMPLING MANUAL for e><planation. 

COMMENTS: This material meets the 
r equirements for the tests i ndicated 
for Item 501 

p l a 

41 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

RI CHARD S. HAUPT 
ACTING MATERIALS & RESEARCH ENGINEER 

BY:~ 

BREAK 
TYPE* 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 



TA 188 Rev. 10/86 

LAB.NO. C900838 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

JIIATERIALS AND RESEARCH DIVISION 
MONTPELIER, VERMONT 05602 

REPORT ON CONCRETE TEST BEAM OR CYLINDER 

PAY. ITEM 501.25 Concrete, Class B 

PROJ.NAME Work Plan PROJ.NO. 90-C-12 

EXAM.FOR 501 CL. B Compressive Strength SAMPLE TYPE INV 

RESIDENT ADDRESS 

c,mtral F il es 
Bertda 

REPORTED 01/08/91 

SAMPLED 12/03/90 

SAMPLED/SUBMITTED BY Allen 

SAMPLE FROM Laboratory Mixer 

TITLE LFP 

QUANT.REPRESENTED 1.8 CF 

FIElD TEST BY SCS 

LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Lebar~n Crushed St 

FINE AGGREGATE Lebanon Crushed St TOTAL AGGREGATE DRY WGT., LBS/CY 3126 

CEMENT BRAND Northeast TYPE~ LBS. 611 AIR ENT.ADMIX. Daravair DOSAGE 3.50 oz/cy 

ADMIXTURE DOSAGE ADMIXTURE WRDA/Hycol DOSAGE 3 oz I cwt 

LOCATION USED Ref Mix Batch No 2 

SPECIFICATIONS 
TEST RESULTS MIN. MAX. 

UNIT WGT.FRESH CONC., LBS/CF 150.59 N. A. N.A. 
AIR CONTENT, " 5.60 4.00 6.00 
SLUMP, INCHES ~ 2.00 4.00 
TOTAL WATER, GAL/CY 34.10 N.A. 35.8 
W/C RATIO 0.470 N. A. 0.49 
CONCRETE TEMP., DEGREES F 67 50 80 
AMBIENT TEMP., DEGREES F 70 10 85 

SPECIMEN CYL. UNIT. WGT. DATE DATE DESIRED AGE AGE AT CURE BREAK AVG. BRK 
NO • . LBS/CF REC'D BROKEN AT BREAK BREAK S-F* P. S. I. P. S. I. 

R-2-B1 153.00 12/03 12/10 7 _]_ . ~ 3975 N. A. 
R-2-82 153.00 12/03 12/10 _]_ _]_ ~ 4025 4000 
R-2-83 153.00 12/03 12/17 _!i .J..i ~ 4660 N. A. 
R-2-84 154.00 12/03 12117 _ll _li ~ 4610 4635 
R-2-BS 153.00 12/03 12/31 28 28 ~ 4988 N.A. 
R-2-86· 153.00 12/03 12/31 28 28 ~ 5051 5020 

*See MATERIALS SAMPLING MANUAL for explanation. 

COMMENTS: This material meets the 
requirements for the tests indicated 
for Item 501 

pla 

42 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

RICHARD S. HAUPT 
ACTING MATERIALS & RESEARCH ENGINEER 

BY:~ 

BREAK 
TYPE* 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 



I H lOb ~~V . l ~/00 

LAB.NO. C900839 

ST~l~ OF VERMONl 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DI Vl SlON 
MONTPELIER, VERMONT 05602 

REPORT ON CONCRETE TEST BEAM OR CYL I NDER 

PAY. ITEM 501. 25 Concrete, Class B 

PROJ.NAME Work Plan PROJ.NO. 90-C-1 2 

EXAM.FOR 501 CL. B Compressive Strength SAMPLE TYPE INV 

RESIDENT ADDRESS 

Centr a 1 F i 1 es 
Benda 

REPORTED 01/09/91 

SAMPLED 12/03/90 

SAMPLED/SUBMITTED BY 8!!!n TITLE LFP FIELD TEST BY SCS 

SAMPLE FROM Laboratory Mixer QUANT.REPRESENTED 1.8 CF LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Twi n State S & G 

FINE AGGREGATE Twin State S & G TOTAL AGGREGATE DRY WGT. , LBS/CY 302~ 
; 

CEMENT BRAND Northeast TYPE g LBS. 611 AIR ENT.ADMIX. Daravair DOSAGE 3.50 oz / cy 

ADMIXTURE DOSAGE ADMIXTURE WRDA/Hycol DOSAGE 3 oz/cwt 

LOCATION USED Test Mi x Batch No 3 

SPECIFICATIONS 
TEST RESULTS MIN. MAX. 

UNIT WGT.FRESH CONC., LBS/CF 
AIR CONTENT, ~ 

SLUMP, INCHES 
TOTAL WATER, GAL/CY 
W/C RATIO 
CONCRETE TEMP., DEGREES F 
AMBIENT TEMP., DEGREES F 

SPECIMEN CYL.UNIT.WGT. DATE 
NO. LBS/CF REC'D 

TS-1-81 148.00 12/03 
TS-1-B2 148.00 12/03 
TS-1-B3 149.00 ~ 
TS-1-B4 149.00 12/03 
TS- 1-B5 149.00 12/83 
TS-1-86 148.00 lli!1 

147.42 
~ 
2.75 

34.10 
0.470 

..1! 
70 

DATE DESIRED AGE 
BROKEN AT BREAK 

12/ 10 _J 
12/ 10 _J 
12/17 J..i 
12/17 _!i 
12/31 28 
12/31 28 

N. A. N. A. 
4.00 6.00 
2.00 4.00 
N. A. ~ 
N. A. 0.49 

50 80 
10 ~ 

AGE AT CURE BREAK AVG.BRK 
BREAK S-F* P. S.l. P. S. I. 

_J § 3795 N. A. 
_J §. 3802 3799 
J..i § 4220 N. A. 
_!i §. 4380 ~ 

28 § 4644 N. A. 
28 §. 4510 4577 

*See MATERIALS SAMPLING MANUAL for explanation. 

COMMENTS: This mat erial meets the 
r equi r ements for the tests i nd icated 
for I t em 501 

p l a 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

RICHARD S. HAUPT 
ACTI NG MATER IALS & RESEARCH ENGI NEER 

BY : (?_ (" ., 
" "()d 

43 

BREAK 
TYPE* 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N~ D. 



TA 188 Rev. 10/86 

LAB.NO. C900840 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MONTPELIER, VERMONT 05602 

REPORT ON CONCRETE TEST BEAM OR CYLINDER 

PAY. ITEM 501 . 25 Concrete, Class B 

PROJ . NAME Work Plan PROJ. NO. 90-C-12 

EXAM. FOR 501 CL. B Compressive Str ength SAMP~E TYPE INV 

RESIDENT ADDRESS 

Central Files 
Be no a 

REPORTED 01/09/91 

SAMPLED 12/03/90 

SAMPLED/SUBMITTED BY Allen TITLE LFP 

QUANT. REPRESENTED 1.8 CF 

FIELD TEST BY SCS 

SAMPLE FROM Laboratory Mixer LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Twin State S & G 

FINE AGGREGATE Twin State S & G TOTAL AGGREGATE DRY WGT., LBS/CV 3029 

CEMENT BRAND Northeas t TYPE£ LBS. 611 AIR ENT. ADMIX. Daravair DOSAGE 3. 50 oz/cy 

ADMIXTURE DOSAGE ADMIXTURE WRDA/ Hycol DOSAGE 3 oz/ cwt 

LOCATION USED Test Mix Batch No 4 

SPECIFICATIONS 
TEST RESULTS MIN. MAX. 

UNIT .WST. FRESH CONC., LBS/CF 145.85 N. A. N. A. 
A I R CONTENT, " s. 70 4. 00 6.00 
SLUMP, I NCHES 3. 25 2. 00 4. 00 
TOTAL WATER, GAL/CV 33. 50 N. A. 35.8 
W/C RATIO 0.460 N. A. 0. 49 
CONCRETE TEMP. , DEGREES F 69 50 80 
AMBIENT TEMP. , DEGREES F 70 10 85 

SPECIMEN CVL. UNIT ; WGT. DATE DATE DESIRED AGE AGE AT CURE BREAK AVG.BRK 
NO. LBS/CF REC'D BROKEN AT BREAK BREAK 5- Ft- P. S. I. P. S. I. 

TS-2-B1 1-48. 00 12/ 03 12/10 _2 7 s 3717 N.A. 
TS-2'-B2 147. 00 12/03 12/10 _2 _2 §. 3703 3710 
TS-2-83 148.00 12/03 12/17 ..J.i ..J.i §. 4170 N. A • 
TS-2-84 148. 00 12/ 03 1?/11 _li ..J.i §. 4310 4240 
TS-2-95 148. 00 12/03 12/31 28 ~ §. 4475 N. A. 
TS-2-B6 148. 00 12/03 12/31 28 ~ s 4545 4510 

*See MATERIALS SAMPLING MANUAL for explanation. 

COMMENTS: This material meets the 
requirements for the tests i ndicated 
for Item 501 

pla 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

RICHARD S. HAUPT 
ACTING MATERIALS & RESEARCH ENGINEER 

44 BY:1?(\ 0 

BREAK 
TYPE* 

N.D. 
N. D. 
N. D . 
N.D • 
N.D. 
N.D. 



TA 188 Rev. 10/86 STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MONTPELIER, VERMONT 05602 

Certtral Fi lE>S 
Be·nda 

REPORT ON CONCRETE TEST BEAM OR CYLINDER 

LAB.NO. C'300844 PAY. ITEM 501.22,. Cor.crete, Class A 

PROJ.NAME Work Plan PROJ.NO. 90-C-12 REPORTED 01/03/91 

EXAM.FOR 501 CL. A Compressive Strength SAMPLE TYPE INV SAMPLED 12/04/90 

RESIDENT ADDRESS 

SAMPLED/SUBMITTED BY Allen 

SAMPLE FROM Laboratory Mixer 

TITLE LFP 

QUANT.REPRESENTED 1.8 CF 

FIELD TEST BY SCS 

LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Twin State S & G 

FINE AGGREGATE T~in State S & G TOTAL AGGREGATE DRY WGT., LBS/CY 2880 

CEMENT BRAND Northeast TYPE g LBS. 660 AIR ENT.ADMIX. Daravair DOSAGE 5.5 oz/cy 

ADMIXTURE DOSAGE ADMIXTURE WRDA/Hycol DOSAGE 3 oz/cwt 

LOCATION USED Test Mix Batch No 7 

SPECIFICATIONS 
TEST RESULTS MIN. MAX. 

UNIT WGT.FRESH CDNC., LBS/CF 
AIR CONTENT, ~ 
SLUMP, INCHES 
TOTAL WATER, GAL/CY 
W/C RATIO 
CONCRETE TEMP., DEGREES F 
AMBIENT TEMP., DEGREES F 

SPECIMEN CYL.UNIT.WGT. DATE 
NO. LBS/CF REC'D 

TS-1-A1 148.00 12/04 
TS-1-A2 148.00 12/04 
TS-1-A3 148.00 12/04 
TS-1-A4 148.00 12/04 
TS-1-AS 149.00 '12/04 
TS-1-A6 149.00 1?/04 

146.09 
5. 70 
2.75 
~ 
0.410 

65 
64 

DATE DESIRED AGE 
BROKEN AT BREAK 

12/11 _2. 
12/11 _2. 
12/18 .J.i 
12/18 _.l1. 
01/02 28 
~ 28 

N. A. N. A. 
5.00 7.00 
2.00 4.00 
N.A. 35.1 
N. A. 0.44 

50 80 
10 85 

AGE AT CURE BREAK AVG.BRK 
BREAK S-F• P. S. I. P. S. I. 

7 §_ 3990 N.A. 
_]_ §. 4000 3995 
_!.1 ~ ~ N.A. 
...!i ~ 4440 ill! 

29 ~ 4840 N.A. 
29 §. 4830 4835 

*See MATERIALS SAMPLING MANUAL for explanation. 

COMMENTS: This material meets the 
requirements for the tests indicated 
for Item 5QJ1 

pla 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

RICHARD S. HAUPT 
ACTING MATERIALS & RESEARCH ENGINEER 

BY:~ 
45 ~v 

BREAK 
TYPE* 

N.D. 
rh!h. 
N.D. 
N.D • 
N.D. 
N.D. 



IH lcb kev. 1~/~b 

UlB·. NO. C900845 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MONTPELIER, VERMONT 05602 

REPORT ON CONCRETE TEST BEAM OR CYLINDER 

PAY. ITEM 501. 22 Concrete, Class A 

PROJ.NAME Work Plan PROJ.NO. 90-C-12 

EXAM. FOR 501 Cl. A Cornpress i ve Strencth SAMPLE TYPE INV 

RESIDENT ADDRESS 

Central Fil es 
Benda 

REPORTED 01/03/91 

SAMPLED 12/04/90 

SAMPLED/SUBMITTED BY Allen TITLE LFP FIELD TEST BY SCS 

SAMPL~ FROM laboratory Mi xer QUANT. REPRESENTED LAB TEST BY SCS 

SOURCE OF MATERIAL M & R Lab COARSE AGGREGATE Twin State S & G 

FINE AGGREGATE Twin State S & G TOTAL AGGREGATE DRY WGT., LBS/CY 2880 

CEMENT BRAND Northeast TVPE g_ LBS. 660 AIR ENT.ADMIX. Daravair DOSAGE 6 oz/cy 

ADMIXTURE DOSAGE ADMIXTURE WRDA/Hycol DOSAGE 3 oz/cwt 

LOCATION USED Trst Mix Batch No 8 

SPECIFICATIONS 
TEST RESULTS MIN. MAX. 

UNIT W6T.FRESH CONC., LBS/CF 
AIR CONTENT, " 
SLUMP, INCHES 
TOTAL WATER, GAL/CY 
W/C RATIO 
CONCRETE TEMP., DEGREES F 
AMBIENT TEMP., DEGREES F 

SPECIMEN CYL.UNIT.WGT. DATE 
NO. LBS/CF REC'D 

TS-2-Al 148.00 12/04 
TS-2-A2 148.00 12/04 
TS-2-A3 148.00 !.illi 
TS-2-A4 148.00 12/04 
TS-g-AS 148.00 12/04 
TS-2-AG 148.00 12/04 

145.57 
5.90 
2.50 

33. 90· 
0.430 

63 
64 

DATE DESIRED AGE 
BROKEN AT BREAK 

12/11 _2 
12/11 _2 
~ __!.;_ 
12/18 __!.;_ 
01/02 28 
01/02 28 

N. A. N. A. 
5.00 7.00 
2. 00 4. 00 
N. A. 35. 1 
N. A. 0.44 

50 80 
10 as 

AGE AT CURE BREAK AVG.BRK 
BREAK S-F* P. S.I. P. S. I. 

_]_ ~ 3980 N. A. 
_2 ~ 3940 3960 
_!i ~ 4310 N. A. 
_!i ~ 4320 4315 

29 ~ 4750 N. A. 
29 ~ 4680 4715 

*See MATERIALS SAMPLING MANUAL for explanation. 

COMMENTS: This material meets the 
requirements for the tests indicated 
for Item 501 

pla 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

RICHARD S. HAUPT 
ACT ING MATERIALS & RESEARCH ENGINEER 

46 

BY~ 

BREAK 
TYPE* 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
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frtRendix F 
Prepared By: R. Holt 

Date: 03/20/91 
Sheet l of l 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTIGATION 

Work Plan No. 9!-C: - (p 

Subject Et!Ciluation of Fine Aggregate and 3/4" Crushed Gravel Coarse Aggregate 
F'tom C6Iuml:lla sand & Gravel, Columbia . , N.H. 

Inves tigation Requested By Steven Persons Date.~0~3~/l~2~/~9~l~------------

Date Information Required. ____ As __ ~s~oo~n~a~s~po~s~s~i=b=le=------------------------------------

Purpose of_Investigation _____ ~ ___ e_v_a_lu_a_t_e __ a __ f_in_e~a~g~g~~-~~a~t~e~a_n_d_a~3~/_4_'_' ~c-~~s~h~~~--------~ 

gravel coarse aggr egate from the Col umbia 3and & Gravel facility i n 

C'.olumbicr;:. N.H., propos~ for use as structural concrete aggregates. 

Proposed Tests or Evaluation_ Procedure Sf~ Vermont R·roc~ure for Evaluati ng 

~.PEM Source of Structural Concrete Aggregate , VT-AOT-MRD 9-82. 

1. Perfonnance-in-mncrete t ests will be performed 1:1sing tvo ~.t:~.~:? ~~~ C!Jt 

Class A & Class B concrete containing the proposed new aggregates and two 

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

2. Prepare speciments from each batch of concrete to determine resistance to 

freezing and thawing . 

Proposa 1 Discussed ·With John Weaver Projected Manpower Requirements 25 man-days 

Invest igation To Be Co nduc t ed By structural Concrete Subdivision 

Proposed Starti ng Date _0..:..:3:.!/-=2:.::5.!../ 9=-.:l=---___ E s t i rna ted Camp 1 e t ion Da te.--!O~S:..t.../=-24.;.~./--=9=1 ____ _ 

Approva l/~appt 6Val by Materials & Research Enginee~r~~~~~-~----~~~~~~~~---------
Comrnents by Material s &. Resea rch Engineer ______ _ 

~~ter ial s & Research Division 
Agency of Transpor tation 
Date Typed: 03/28/91 47 




