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ABSTRACT 

To produce the optimum structural concrete, aggregates must be tesLed 

and evaluated to assure conforma nce to required speci fi cations . 

Th is report documents resuJ ts of tes-ts performed on a proposed new 

source of coarse aggregate for structura l concrete. The material 

tested was a 3/4 inch cru s hed stone produced at the F. \~. Whitcomb 

Construction Corp . faci.l i ties in \vallingford, Vermont. 

'l'est results and evaluat i on conf irm t hi s materia] meets the required 

specificat i ons as a coarse aggregate sou rce for sLructural concrete . 
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I NTUODUCTION 

To provide a n accurate evaluatio n of an aggregate for use i n 

structura l conc r ete , n ot o n Jy sho uld ~ests b e i niti a t ed to ass u re 

compliance 1..ri t h r equ ired specif i cat i ons, but a c o l lation of t he ne 1" 

aggregate with a p r.ev i ou~ l y eva 1 uated reference aggr egate s h ou J d be 

performed . Th is procedure compares both aggregates by preparin,g and 

testing concrete mj x tures under t he same condi t i o ns. 

A request was received from Warner N. Hodgdon , Quality ConLrol Manager 

of Frank W. Whitcomb Construction Corp. to evaluate 3/4 inch cru s hed 

stone , being produced at h is compa n y ' s facili t y i n Wallingford , 

Vermont, for use i n s~r uclural concrete. 

Samp l es of t he 3/4 inch c rus h e d s t o n e '"er e obtained by Materials a nd 

Research Division represe n LaLives a nd evaluate d for compliance Ni th 

t he requ irements of Sec ti o n 704 . 02 of the Standard Specifications for 

Con struct i on. Materials 1..rere obtai ned and the performance-in-concrete 

phase of ~he evaluation was conducted in t he Central Laboratory of t h e 

Materials a nd Research Division . 
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PROCEDURE~ 

PH_ASE I - SECT LON 704!01 AND SECTION 704 . 02 TESTS 

The proposed new coarse aggregate was sampled , b y representatives o f 

the Materials a nd Research Division , from a s toc kpi le a L the Fra nk W. 

Whitcomb Constru ct ion Corp . faci l i t y in Wa llingford, Ver mo nt. Th e 

maLer i al 1-1as examined fo r Gn=~.dation (AAS II 'J'O T 27-84 ), Percen t of Wear 

( AAS HTO T 96-83 ), Thin and Elongated Pi.eces ( VT AOT-MD 22 ), Fractured 

Faces ( VT AOT-MD 23) a nd Sodium Sulfa l e Soundness (AASHTO T 104-86). 

Two in itial samples, obLa ined on Jul y 12 , 1989 , fa il e d to compl y with 

gradi ng a nd fractu red f ace r equ ireme nts . A follow up sample , obtained 

o n .July 25 , 1989 , 1-1as found to be in complia nce Hi th r e quirements. 

The reference coarse agg r egate a n d t h e Ci n e aggregate Here a l so 

sampl e d from stockpiles at the Fran){ W. Whitcomb Con struc t ion Corp . 

fac il i Ly in Wallingford , Vermont. The fine agg r egate was examined for 

Gradation (AASI!TO T 27 -8 4) and Organic I mpurities (A/\SH'rO T 21-81). 

The reference coarse aggregate was examined for Gr adation ( AASH'l'O T 

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

( VT AOT-MD 22) , and r?ractured Faces (VT 

Thin and Elongated Pieces 

AOT- t<lD 23) . Th e fine 

aggreg ate and refere n ce coa r se aggregate were found to co mp l y 

respectively with Section 704.01 and Secti on 704.02 requireme nts . 

Ji'j n e aggregate test resul t.s are s h oHn in Table 1. Coar se aggregate 

t es t results a r e s h own in Tabl e 2 a nd Table 3 . Agg r ega t e t est r esuJ ts 

are a l s o s hoHn o n Laborator y Repor t Nos. 089 0482 , 089 0483 , G89 0656 , 

089 0657 , G89 0658, and A89 0 276 in Appe ndix B . 

3 



The Ve rmont Agency of Transportation , Chief Geolog j s t trave l ed t o the 

facility in Wallingford, Vermont to make an on-site investigation of 

the raw material quarry a nd to obtai n sampl es for analysis . A copy o f 

the Ch ief Geologist's p etrog r aph ic a nalysis i s s hown i n Append ix C . 

TABLE 1 

FINE AGGREGATE TEST DATA 

F . \tJ . \v hi tcomb 
\vallingford, VT V. A. O.T . 

Dates Sa111 pled Spec if ication 
7-27-89 Re quire me nts 

Sieve Size %Passing %Passi n g 

3 /8" 100 100 

#4 99 95-1 00 

#8 86 -
#16 68 50-80 

#30 47 25 -60 

#5 0 21 10-30 

# 100 8 2-10 

Fin e ness Modu l us 2.71 2 . 60 -3 . 10 

Organ ic I mpurities, 
col or <1 2 maximum -
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'f'ABJ.E 2 

COARSE AGGREGATE TEST DATA 

3/4" Crush ed Stone 
F . \oJ • Hhi tcomb , \\lallingford, VT V.A . O.T . 

Dates Sampled Specification 
7/ 1 2/89 7/12/89 7/12/89 7/25/89 Requir'eme n ts 

Sieve S i ze %Passing %Passing %Passi ng %Pass.i.ng %Pass :i.ng 

1" 100 JOO - 100 JOO 

3/4" 98 97 - 99 90-100 

3/8" 46 41 - 36 20-55 

#4 1 2 13 - 3 0-10 

#8 3 2 - 2 0-5 

L. A. Abrasion, 
% loss 29.6 24 .4 - 29 . 5 35 maximum 

Thin and Elongated 
Pieces , % 3 . 5 3.8 - 4 . 0 10 maximum 

Fractured Faces , % 90 .3 98.8 - 100 100 minimum 

Soundness , % loss - - 0.38 - 8 max imum 
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1'A'RLE 3 

COARSE AGGREGATE TEST DATA 
1-· 

3/4 •. Crush ed Gravel 
F . \'I. Whi.tcomb 
\va 11 j ngford , VT V . A.O . T. 

Date Sampled Specification 
8!1/89 RequiremenLs 

Sieve Size %Passjng %Passing 

1 " 100 100 

3/4" 96 90- 100 

3/8" 37 20-55 

#4 10 0-10 

#8 3 0- 5 

L . A . Abrasion, 
% loss 29 . 6 35 max i mum 

Thin a nd Elongated 
Pieces, % 3 . 5 10 maximum 

FracLured Faces , % 67 . 5 50 minimum 
-
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P HASE 11 -PERFORMANCE-IN-CONCRETE TESTS 

1'he performance-in -concrete tests were conducted on concrete prepare~ 

in the Central Laboratory. Nixtures "'ere des lg11 e d b y Struc Lural 

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

Lhe following materials: 

Qoarse Aggregat~ 

A. PropQs_e_d New _t\_g_grega 'Le 
3/4 inch Crushed Stone 
Frank W. Whitcomb Construction Corp . 1 Wal lingford , Vermont 

B . Ref~re_Dce Aggre~t~ 
3/4 inch Crus hed Gravel 
Frank W. Whitcomb Construction Corp. 1 Wallingford, Vermont 

Fine Aggregate 

Frank W. Whitcomb Construc tion Corp . , Wallingford , Vermont 

Cement · · - --
Type II 
Blue Circle Atlantic, Inc ., Ravena, New York 

Air Entraining Admixture 

Daravair 
W. R. Grace & Co ., Cambridge , Massachusett s 

Water Reducing Admixtu r e 

WRDA Hith Hyco l 
W. R. Grace & Co ., Cambridge , Massac husetts 

Aggregate properties used for preparin g mix designs are shown in Table 

4 and Table 5 . 
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TABLE 4 

COARSE AGGREGATE PROPERTIES 

Bulk Dry Rodded 
Specific Absorp ., Uni L Weight , 
Grav ity percent lbs/cu . f t. 

NeN Aggregate 
\vh i tcomb, \IJa.l U n~ ford, Ve rmont 
3/4" Crushed Stone 2.76 0.6 102.64 

Reference Aggregate 
Whitcomb, \val lin,gford , Vermo n L 
3/4" Crushed Gravel 2.66 0. 7 102.99 

TABLE 5 

FINE AG~~EGATE PROPERTIES 

Bull{ 
Specific Absorp., Fineness 
Gravi ty Percent Nodulus 

Reference Aggt·egate 
Whitcomb, '"a llingford, Vermont 2 . 65 0.7 2 . 75 

The concrete u sed in thjs evaluati on was mixed in a Sears r otary drum 

mixer with batch s i ze bei n g 1. 8 c ubi c feet . Aggrega Lcs were dri ed 

prior to the start of mi x ing op erati o n s . 

Two b atch es each of th e Class A and Cl ass B concrete con taining t he 

new coarse aggregate were prepared as wel l as two batch es e a c h of the 

Class A a nd Class B concrete containing the reference coarse aggregate . 

The mix propor tjons 1Jsed a r e shown i n Ta bl e 6 a nd Table 7. 
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'l'ABLE 6 

NEW AGGRllGAT E MIX DESIGN 
BATCH QUANTITIES PER C. Y. 

Class A 

Batnh I Batc h 2 

*Coa r se Aggregate , lbs . 171 8 1718 
*Fine Aggregat e , lbs . L245 1245 

Cement, )bs. 660 660 
Ai.r Rn traj njng Admixture , oz . 5.5 6.0 
Water Re duc ing Admixtu re , oz . 19 . 8 19.8 
NP.t \Ya te1· , gal. 32 .1 32 . 2 

Cl ass 

Batch 5 

17 18 
1366 

61J 
4 .0 

18. 3 
32 . 3 

*We i g hts converted to satu rated s ur f ace-dry conditi o n 

TABLE 7 

REFERENCE AGGREGATE MI X DESIGN 
BATCH QUANTITIES PER C. Y. 

Class A 

Ba Lc h 3 Batc h 4 

*Coa rse Agg r egate , lbs . 1724 1724 
*Fine Aggrega t.,e , lbs. 1177 1177 
Cement , lbs. 660 660 
ALr En training Admixture , o z . 5 . 0 6 . 0 
Water Re ducing Admi xture , oz . 19 . 8 19 . 8 
NeL Water , gal. 30 .3 32.5 

CJ ass 

Batc h 7 

1724 
1298 

611 
4 . 5 

18 . 3 
32 . 7 

*We l g hLs converLed to saturate d s urface-dry condition 

B 

Ba Lc h 6 

1718 
1366 

61 1 
3 . 5 

18 . 3 
29.7 

B 

Ba tch 8 

1724 
129 8 
611 

4 .0 
18.3 
32 . 2 

Tes Ls we re performe d on the fresh co nc rete to determine Slump (AASHTO 

T 11 9-86) , Al. r Conten ·t ( AASII'I'O T 15 2-86) a nd Unit We i g h t ( AAS HTO T 

12 1-86) . Six t es t cylinders (6" x 12 '') and o n e 3" w x 3" d x 16" l 

freeze-th aw specime n were c a st fro1n each batc h. The cyl i nders were 

t ested for compress i ve s tre n gth (AAS IITO T 22 -86) , t wo each at ages 7 , 

14 and 2 9 d ays . The freeze- thaw speci mens Here moist c ured f or 1 4 

days , af·t e r wh j c h t h ey were subjected to freezing and t h a 1-1iug ( AASHTO 

T 161 -86 ) in a 3% NaCl so lution . 
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JWSUl.Tfi 

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

results are shown in Table 8 a nd Table 9 . 

Sl ump, inches 
A.ir Content , percenL 
Unit Heighl, l bs/cu . 
Compressive Strength, 

7 days 
1 4 days 
29 days 

'!'ABLE 8 

PERFORMANCE TEST RESULTS 
NEW AGGREgt\TE 

Class A 

Batch 1 Batch 

3 3 
5 . 4 6 . 0 

ft . 149 . 14 148.54 
psi 

4335 4020 
4790 4905 
5490 5575 

(Design Compressive Strength, psi) ( 4-000) 

Sl ump, inch es 
Air Co n tent, percent 
Unit Weigh t , lbs/cu. 
Compressive Strength, 

7 days 
14 days 
29 days 

TABLE 9 

PERFORMANCE TEST RESULTS 
REFERENCE CONCRETE 

Class A 

Batch 3 Batch 

2 3/4 3 
5 .4 6.2 

ft . 145 . 8LI 1114.84 
psi 

4 1 10 3760 
4865 4345 
5535 5200 

(Design Compressive Strength, psi) (4000) 

10 

Class B 

2 Batch 5 Batch 6 

3 2 1/2 
6.0 5 . 4 

147 . 25 148. 66 

3815 4030 
4000 4885 
4955 54 tl5 

(3500) 

Cl ass B 

4 Batch 7 Batch 8 

3 1/4 3 
6 . 4 5.6 

144 . 35 145 . 88 

3580 3965 
4355 4600 
4.780 5035 

( 3500) 



Th e resuJts of compressive strength tests are Rlso shown o n LAboratory 

Report Nos . C89 0615 t h rou g h C89 0622 i n Appendi x D . Strength vs . age 

plots i ll ustrating average compressive strength s in psi over time in 

days are s hown i n Figure I and F i gure II. 

Th e J·esult s of dynami c test, i.n,g o f freeze-th aH spec im e n s are s h 01" n in 

Table 1 0. Th e percent ~o~ei,E;hL change r esult in g fro m f1 ·eez.i n g and 

th awin g of s p eci mens ls shown in Table 11. Freeze-Lh aw test results 

are a l so summa ri zed in Figure I I I a n d Figure IV. Th ese figures s h ow a 

CO JI)pa1· i.son of res u lts obtained Hllh the reference aggregate and the 

ne1v aggregate a fLer 300 cyc l es o f fl·eezing and thawing . 
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'f ABLE 1 0 

FREEZE-THAW TEST RESULTS - DUHABlLlTY FACTOR 
- --·---- -

Ne,,~ Aggregate Referen ce Aggre.e;ate 

Class A Cl ass B Cl ass A Class B 

No . Batch 1 Batch 2 Batch 5 Batch 6 Batch 3 Batc h 4 I3atch 7 Batch 8 
of 

Cycles Durabi l i ty Factor 

50 100.0 100.0 98.8 99 . 3 102.0 101 . 2 10 0 . 7 101 . 2 
100 103. I 10 0 . 6 99 . 9 99.2 101 . 2 101. 9 102 .0 102.2 
150 103 . 3 100.1 98.7 99. 2 101.7 98.8 104.0 103 . 5 
200 10 3 . 2 100.7 98.1 98 . 7 101 . 6 101. 6 103.8 104 . 6 
250 102 . 2 100 . 5 98 .1 97 . 7 100.4 100 . 9 105 . 4 105 . 7 
300 100.9 100 . 7 98.4 94.7 100 . 6 99.9 103 . 8 105 . 5 

TABLE 11 

FREEZE-THAW TEST RESULTS - PERQENT HEIGHT CIIANGE 

NeH Aggregate Referen ce Aggregate 

Class A Class B Cl ass A Class B 

No . Batch 1 Batch 2 Ba Lc h 5 Batch 6 Ba Lc h 3 Batc h 4 Batch 7 Datch 8 
o f 

Cyc l es Percent \ve i g h t Change 

50 -0 .9 -0 .6 -0 .5 -0.6 - 0.2 --0. 2 +0.1 - 0.1 
10 0 - 1.3 - 1.3 - 1. 3 -1 . 6 -0.7 -0.6 0.0 - 0 . 3 
150 -1.9 - 1. 9 -2 . 1 -2 . 8 - 1. 4 - 1. 0 - 0.1 - 0. 6 
200 -2 . 8 -2 . 5 -3.0 -3 . 9 - 1 . 9 -1 . 0 - 0 . 3 -1.0 
250 - 3.4 -3 . 1 -3 . 9 -5 . 0 -3 . 1 -2. 6 - 0.6 - 1. 4 
300 -4.4 -3 . 9 -4 .9 -6 . 2 -4 .4 -3 . 5 -1. 0 -2 .0 
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Fundamental Individual Relative 
Percent Transverse Durability Durability 

Batch No . \veigh t \-Ieight Frequency Factor Average Factor 
Number Cycles Lbs. Loss "N" '' N" DF DF RDF 

Reference Aggregate 
..., 
,) 0 12.51 1637 2679769 

4 . 4 100.6 
3 300 11 . 96 1642 2696164 

100.3 
4 0 12.43 1626 2643876 

3.5 99 . 9 
4 300 12 . 00 1625 2640625 

100.5 
....... New Aggregate 
(Jl 

1 0 12.85 1626 2643876 
4.4 100 . 9 

1 300 12 . 29 1633 2666689 
100 . 8 

2 0 12.77 1646 2709316 
3.9 100 . 7 

2 300 12.27 1652 2729104 

SUMMARY OF FREEZE- THAW TEST RESULTS 

CLASS A 

FIGURE III 



Fundamental Individual Relative 
Percent Transverse Durability Durabili-:.y 

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

Reference Aggregate 
7 0 12 . 33 1613 2601769 

1.0 103 . 8 
7 300 12 . 21 1643 2699449 

104 . 7 
8 0 12.46 1636 2676496 

2 . 0 105 . 5 
8 300 12 . 21 1680 2822400 

92 . 3 
....... New Aggregate 
()) 

5 0 12 . 66 1648 2715904 
4 . 9 98 . 4 

5 300 12.04 1635 2673225 
96 . 6 

6 0 12 . 81 1649 2719201 
6 . 2 94 . 7 

6 300 12 . 01 1605 2576025 

SUMMARY OF FREEZE- THAW TEST RESULTS 

CLASS B 

FIGURE IV 



SUMMARY AND CONCLUS lO_NS 

1 . The ini ti a.l samp] e of 3 I 4" crushed stone f rom th e F. W . \~hi tcomb 

Con st.ruct j on Corp. f acil ity in \vallingford, Vermo nL fa ·i.led to 

comp l y with requ irements for gradi n g and f racL ured faces. A 

sub sequ e n t sampJ e obtained fr om the S::11ne facility Has found Lo b e 

in compl iance l-1 i t h these r eL1u l rem e n ts. The 3 I 4" cru s h e d ston e 

complied with aJl remaining requirements of Section 704 .0 2 when 

tested in con junction with th is evaluat ion. 

2. The compressive s Lrength s of conc ~eLe con tain ing the Wallingford 

314" cr u s h ed stone were approxima Lely five percent g r eater t han 

the s t.rengths of concrete containing the reference aggregate . 

Th e Class A concre t-,e con La ini n g t h e 3 I 4" crush ed stone had a n 

average comp r essive strength at 29 days Hhich was 255 p s i h igher 

t han Lh e Cl ass A concrete containin g the reference aggregate . Th e 

Class B concrete containing t h e 3/4" c rus h ed ston e had an average 

compressive strength at 29 days which was 292 psi higher than the 

Cl ass B concrete contain ing the reference aggregate. 

3 . Resul ts of f reez ing and thawing tests s howed t h e p erformance of 

Class A con crete conta ining the n ew aggregate and Cl ass A 

concret e contain i ng the r e f erence aggregat e to b e app rox imatel y 

e qu al . II o ~.~ e v e r , t h e C l a s s B c o n c r e t e c o n t. a i n i n g t h e n e w 

aggregate s h owed s l ightly r educed performance for b ot h sonic 

testing and percent o f weight l oss when compared to the ClaRs B 

con crete containing the r efe r ence a ggregate . Th e average 

durabiliLy factor Has 104 . 7 for the Cl ass B concrete wj th t h e 
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refe r e nce aggregate and 96.6 for the Class B concrete ~vi th the 

new aggregate. Th e percent weight loss averaged 1.5% for the 

Class B concre-t e with the refere nce aggrega-te and 5. 6% for the 

Class B c onc r e te conta ining the new aggregate. Th e f reeze-th aw 

test results indicate satisfacl.ory performance of Lhe n ew 

aggregaLe. 

4 . 1'1 :L x d es i g n 'I' a b l e s , s h own on p a g e 9 , i n d i c ate t h e r e w a s n o 

appreciable difference in the quantity of water required in the 

concrete , based on the type of aggregate used. Class A concrete 

containin g ~he new aggregate used slightly more water than Class 

A concrete with t h e reference aggregate. However, less water was 

used in t he Class B conrete with the new aggregate. 
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RECOMMENDATIONS 

1 . I t i s recommended t hat t h e present F . \v. Whitcomb Construct i on 

Corp . fac ility in Wallingford, Vermont b e approved as a source of 

c rush e d stone coarse aggregate for use in structura l concrete. 

2 . Dur i ng lhe iniLlal use s of cuncrete con taining t hi s aggregate on 

Agency projects , MaLerlal s a nd Research Di v i sion represenLati ves 

s hal l cond u c t tests n ecessar·y Lo de-termine the performance of 

this aggregate in concret e u nd e r fi eld condi tion s . 
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STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

Appendix A 

Prepared By: H. Meyer~IJJt 
nate: March 26, 1982 
Page: 1. of 2 

VERMONT PROCEDURE FOR EVALUATING A NEW 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-MRD 9-82 

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

2. PROCEDURE 

General 

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

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

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

Materials and Research Division personnel shall perform all work 
necessary for both the Phase I and Phase II sections of this eval
uation process. The work ~1111 be performed in an expeditious manner 
cons istent with availability of manpower. Eval uations may require 60 
calendar days or more from the date the aggregate is available for 
testing (controlled by the availability of personnel to perform 
testing). Delays beyond the control of the Materials and Research 
Division shall be documented and notification given of the consequent 
extension of time required to complete the evaluation. 

Test results shall be the basis for determining acceptance, further 
testing, or rejection of the proposed new material. Failure of the 
material to comply with all applicable requirements , during any phase 
of testing, may necessitate rescheduling or termination of the evaluation. 

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

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

Ma rch 26, 1982 
Page 2 of 2 

A report shall be prepared documenting the Materials and Research 
Division ' s involvement in the evaluati on . A copy of t he report shall 
be forwarded with a cover letter, informing the requesting party of the 
acceptability or nonaccepta bil ity of the aggregate . 

Phase I 

1. Following receipt of the written request , the Structural Concrete 
Engineer wi ll schedule a f ield petrographic exami nation of the 
proposed new aggregate source by the Vermont A.O.T. Chief Geologist. 

2. The Structural Concrete Engi neer or hi s representative will visi t 
the site and determine: 

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

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

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

4. The ma terial shall be tested at the Central La boratory using the 
Structural Concrete Subdivision Annual Aggregate Testing Program 
procedure. 

5. Report the results (as an Evaluation Sample) on t he Standard 
Material s and Research Division forms. 

Phase II 

1. The performance-in-concrete tests shal l be performed on concrete 
prepared at the Central Laboratory . The proposed new aggregate 
wi l l be evaluated by compari ng 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 , wi ll be sel ected by the Structural 
Concrete Engineer. Normally, these materials wi ll be the same as the 
material s currently in use at the Ready-mix plant where the proposed 
new aggregate will be used . 

2. Mix proportions for each cl ass of concrete required shall be designed 
or approved by the Material s and Research Divi sion and shall conform 
to Table 501 .03A of the Vermont Standard Specifications for Highway 
and Bridge Construction , current edition. 

3. Test cyl inders shall be fabrica ted and cured in accordance with AASHTO 
T23. They sha ll be tested for compressive strengt h at ages 7, 14 , and 
28 days in accordance with AASHTO T22. 

4. Tests of Sl ump, Ai r Content, and Unit We ight shal l be in accordance 
with AASHTO Tl 19, AASHTO Tl52, and AASHTO T1 21 , respecti vely . 
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Appendix B 

TA 41VKt'\'. 2/11 D-88 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DMSlON 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

c. f] .... L.. 
<::.f. 

;:~;t~~UZ: ~~~ ~cc.~o{;~' 4:;1-,
2 

ProJ::/ ~!mbcr y.{f/ AA- <> e 
Sampled By(. ~. ate ~~led? ;z ft9 Exammed FOr. ZQ'Y. o~ 
Sampled From _ .~ ____._ Pant ____:E-i : ILk II;.., {.,~ J/t 
Source of Material ___IU_ ! . J</a L{; /; ' 7 ' 

Quantity Represented --
1 

Sample EIIA.!.,.f=.11,. 1#.. .... 4 < 
Sample Comparison NO Cross Reference Number _ _ ' ______ _ 

~ . 
MATERIAL TESTED ?o/ {r,._ 1 ~d._ )f.,,.~ f<~r ~"aetr:: 

;urT --

IOI<T --
'1 

ftCT_L 

IOCT~ 
""~ 
RCT __j_ 
fti<T _ If_ 
R~T ___a__ 
...... 
TOTAL 

Fineness Modulus 

Wl:tOHT 

INDIV. 

~ "CTAIHE:D 

INOtV. CUNUL.. CUI!' L 

Cumul. Total Retained/ 100 ------

Organlc Impurities: Color----

T&E ;n ;,, s- % Thin & Elongated Pi~ 
Total Welgbl I I 30 

Fractures = 10 ;zo = ~% Fractured Faces 
Total Weight II .S 0 

Original Welght .moo 
Final Weigbt .:rr;;p.! 

Grading ...:[j:=;.._~--
Pen:ent Wear 21.b AASBTO T96 

Test results are in compliaiioe with specifications. 

( ,/ ) Test results are outade iped.fieaUons. 

Commeot.s: MAke •o I tctfj 2~ ~~.r_-'; .. ...,~'\--J!J,,.,__._~--"'I..Ll··< .... ~""----
~:::..LJAilo.!loMO..t"C,...!,'-:.Io:E::::_.~.,(,Dt..JT;.ut:.oU.JA~M:lJ'I.r:,...~Au.:rt::.t=~~2-..I.L.o..l.ucr'+"~~ .... JZ.AN....,l£""6--,._..,.. __________ _ 

Tested By ~A./ ·~&M,;,, 
Date Compte 1 ~ '8f' 

Reviewed By C. C. Benda, P .E. 
Date '7 ·1 4 -efl 
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STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 

Appendix B 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

Laboratory Number C0 90 04f-l3 
Project Name ~/c f ... tu rs: Usc 
Sampled By C 8c..4 4 Date Sampled 
Sampled From . rto,Kp; /~ Plant 
Source of Matenal U)k. 1t,0 ,.,b : U/..._{/ ·,.. 
Quantity Represented Sa'lnple Type 

Sample Comparison -JJI.M ..... ~"------

MATERIAL TESTED ?f (...._,J.sJ. )f,d.._< £~ G," u cfo:.. 

~""'--

llf:T -

At:T ~ 
~"·~ 
""~-.£ 
llt:T _x_ 
fti!:T __!j__ 

RET ___B._ 

TOTAL 

Fineness Modulus 

WRIGHT 

IHOIV IHDtV. 

Cumul. Total Retained/ 100 

Jl PAS. ING 

CUM U L.. C.UMUL.. 

Organic Impurities: Color ___ _ 

T&E = 3S"" = ~ % Thin & Elongated Pieces 
Total Weight '7:t3 

Fractures = 123 = .JB.....E_% Fractured Faces 
Total Welgllt '3'f 

Original Weight SQQQ 
Final Weight :;,zzz 

Grading IJ 
Percent Wear '2'( 't 

( ) Test results are in compliance with spedJications. 

( /) Test ~ta are outside specUications. 

AASHTO T96 

Tested By S.A. L ~ ~ ~ Reviewed By C. C. Benda, P .E. 
Date Completed 1, / Date '7· I y · ePl 
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Appendix B 

TA 41tll...,. 11o1-

Sl'ATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

Laboratory Nwnber -r- _ _f89QOG56 Pay Item ·_ ,50_/c..:.'----:..-n-:::---:--
Project Nam~ WorK P/o.Ji._ PrOject Number 8. 9- C -~ 
Sampled By ·az, Me ~c vue ~pled 7/zzi/1;9 Exanimed ~or?0 a': 
Sampled From .s--to0i!e_. Plant ~ Ulc...J/,nvli/iZ _lZr. 
Source ot Material __ -Pi/J .. /Lr:..aL!:L£-l&'a.J//n_gUr.d_ .~ 
Quantity Represented -- Sample Type ~_.iS~--.~;"V"~.;J.~~u..r;<a~.otl:.~..,fJo~n't:::----------
Sample Comparison /VI) Cross Reference Number-- -------

MATERIAL TESTEo..3/y ,, CJu.SJte.d Sf"~ hr CaCJt:rele, 
~ ; 

ercvc: 

eazc 

"CT - -

"CT - -

OUtT _I _ 
ton~ 
..aL 
"n :11i_ 
.. ..,. _!i__ 

.. nL 
PAH 

TOTAL 

Fineness Modulus 

WCtGH'f 

tHOtV. 

-

"' .. ~ AINCD 

IHDtY. C Ufri!UL . CUMUL. 

CUmuL Total Retained/ 100 - - - --

Organic Impurities: Color _ __ _ 

T&E = ......!i:/_ = __!t_ % Thin & Elongated Pieces 
Total Weight 77Jr 

Fractures = 1.11 ? = __j.R_Q_% Fractured Faces 

Total Weight II I 9 

Original Weight ;@:~ 
Final Weight • Z 

Grading • '!3 '' 
Percent W&r .:..=.2~9~.-5--- AASHTO T96 

<0 Test results are in eomplianoe with spedficatio~s. 

) Test results ~ outside llpfld.fications. 

Comments: - -· . - ·· -·- .. ---

- - - -------- ---· ··-·----· 

Tested By !? ~ 
Date Completed~9 

Reviewed By C. C. Bench, P .E. 
Date 7· '2.7·efj 
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TA 41QI~. 2!11 11-a! 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MA'I'ERIAU; AND RESEARCH DIVISION 

Appendi x B 

cr/ 
~ 

'I 
REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE /. 

La~ratory Number C890 0657 Pay Item 5tJ / 
ProJect Name /J.Joc.K \'>lo.."' Project Numbe""'r'""'-:......:....-,1?=9---c---=gr---
Sampled By . - f1e~ Date SamplCd .2~1/S'I ExaniiDe<fl?or ""'o'f .o 1 

Sampled Frotu . sr9 ,i£1?;·te Plant ;ef·~;m6 uJ:...lUao;:qn.r YT 
Source of Material aJh,'-tcnm6 U/(2.-t//a___ _ __ ' J 

Qu.antity Represented ' Sample Type ~·uu.~li..AoA""--....,..,..-.----------
Sample Comparison ,ly'() Cross Reference Number-------- -

MATERIAL TESTED 5'tJtO 4J'.:?OOJ?o;Ce/'ar CnoC£e:'Ce 

atc vc 

fi CT /C, 

ltCT ..32.._ 

"" .L11.Q_ 
~ .... 
TOTAL 

WCIOHT 

INDIV. 

-
s 

9R 
13/ 
J.S6 
189__ 

92... 
S 7 

727 
Fineness Modulus 

f, ltll" AIHII"D 

I HOlY, CUMUL 

I . I 

/3 PI 
;R 32. 
21 tt:"3 
2~ 77 
13 92 
>< 

/dO 

Cumul Total Retained/100 2. 71 
Organic lmpwiUes: Color _:::<:.t.f __ 

, PA.'IIHG 

CUMU L . 

/00 
79 

gc, 
C..R 
"77 
21 
A 

T&E % Thin & Elongated Pieces 

Total Weight 
Fractures = 

'l'oUI Weight 
---

OriginaJ Weight---
Fin.al. Welgbt -----

% Fractured Fa.ces 

Grading 
Percent ""'w.,..eu--:::_-:::_-:::_-:.=_-:.=_-:_-:_~ AASHTO T96 

(l/('Te$f. results are ln compliance with spec:llicatlons. 

) Test results are outside sped.ficatioos. 

Commen ts: 

Tested By /?. //~ Reviewed By C. C. ~.nda, P.E. 
Date Completed -·-'-R:z,l:Z~r.:::. ;i..L./r&-'-".a.J.9~ ____ __:Date ~ · 2 '-1-tn 
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TA 41~11.--·. 2M 11-88 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND ~EARCH DIVISION 

REPORT ON SAMPLE OF STRUCTURAL CONCRETE AGGREGATE 

cf/ 
~f 

Laborat.ory Number C8900658 Pay Item ..50/ 
Project Name ~~,.-~ PlM< Project Numbel - --J~&--c..-=---8.-=----
~~:~ ::o~??/i(·Jf Date ~a:;ea Y/J1f£aaz6 . ~=J§;J 
Source of Materi.al ~b.,--" _6 L.UJU£oc,IA.cd, LCt:: 
Quantity Represented ~'J)rpe<-.L.C.9..,~4·_J}:I~d!!L"~,..~~~Lr 1:;:~_.~,f..;-:: ~-:;.-:;:;;;;;;::::::::::::::::__ 
Sample Comparison N'ti Cross Reference Number---------

MATERIAL TESTED :f/f''Cru.s1ec/(l.ro. W~ Caacrc>fto 

"" --
,.n __ 

"" _I_ 

::~ 
IOCT~ 
ftCT _!L_ 
fti:T _8__ 
,.AH 

'rO TA\. 

Fineness Modulus 

WCtGHT 

IHOIV. tHo•v. CUM UL. C WUL. 

/0 

Cumul. Total Retained/ 100 ------

Organic Impurities: Color _ _ _ _ 

T&E = !9 = ..:L:i_ % Thin &: Elongated Pieces 
Total Welgbt ~ 

Fractures = 3 70 = ~% Fnctured Faces 
Total Weight _s-t;8 . 

Original Weight ~ Grading =~:.8=---:::-:::---::::---
Final Weight ~ Pen:eut Wear 2 9, t: 

1'178 ( v0est rewlts are In compliance wilb speclfioUons. 

) Test results an outside speclfiotlons. 

Comments: 

AASHTO T96 

····-----·-------- ----

TestedBy ~ 
Date Compte ~ 

Reviewed By C. C. Benda, P.E. c:E.."""". -=-:c)-~""'r::nr:-r::--
____ Date _ _e . 2 .J - t;>Cj · iJiltJili 
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Appendix B 
Vet·rnorot A gancy o'f Tt•arorrport at ion 
M~ter1als and Res~arch D1Yision 

Mc•nto~lll?r, Vet·mc•nt 0:5602 

Di ~tr1 but ic•ri 2 

Pay Item t Coartt.e Al!g r et;ate for Cc·roc-rete 501. 25 

r~at l"· •'lill N.:une/Typ e : Co arse Ag yrE>g,\Tf? Co.l"ocr&t e 

Ma t er la l Spec No.1 704.~28 

Quantity Represented ~ 

Sar.tp 1 e Source: Wh 1 tcornb Wa 11 ~ ~_gfc•rd 

t~ater ia l . Sol.!r c;er Whitcor~b Wallirogfc·r.d 

Sarnple 1 ype: Pt·el irniroary 

ComrneYot !> : 3 I 4 j YoCI, Ct• St 

TOTAL SAMPLE 
SIEVE Sl ZE 1. PASSI NG 

4-1/2" 
4 '' 
3 - 1/2'1 

3" 
2 -1 /2. 11 

1-3/ 4 " 
1-;- 112" 
1 .. . 

T£ST RESULTS 

FINENESS MODULUS 
" ·COARSER THAN 

NO. 4 
NO. 8 
NO. 1£, 
NO. 30 
NO. 50 
NO. 100 

F INENESS MODULUS : 

COLOR "'" 

"""'"'"" ..... ""'""'~ ""'""~ ..... "' 
Centra l F i 1..-s 
Bm"oda 

Report D<>.te: 

Sarn p l e el f,y : 

Dat e Sampled : 0 7/ 12/89 

Sa~pled Frc~: s~ockplle 

Date R.eceived: 07 /13/ 89 

Tested Bv: M Lavin 

Tes t J?.ate: 0810Z/ 89 

~ornpar,;i'•oro S l'lnlple? . .J., 
X- Ref. No.: 

PERCENT Or WEAR 
AASHTO T9 E. 
GRADING 

FRACTURED FACES, ~ 

THIN & ElONGATED 
PIECES, ,C 

SOUNDNESS, Y. LOSS 0 . 38 3 /4" 
l/2 " 
3/B" 
NO. 4 

COMMENTS: Test Re sul ts ~re in compliance 
wlth spec1f1cations . 

NO. ll 
NO. I G 
NO. 3~ 
NO. 5(1) 
NO. 100 
NO. 2 00 

RE.'.IlEI-JE[) BY: 

~OP: M. W. L ~wson , M~lERlAL~ a R~SrhRCH ENGI NEER 
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Appendix C 

AGENCY OF TRANSPORTATION E MEMORANDUM 

TO: 

FROM: 

DATE: 

Chris Benda, .P.E., Structural Concrete Engineer 

Alan J. McBean~~ief Geologist via Milan W. Lawson, 
Materials & Research 

August 7, 1989 

SUBJECT: F.W. Whitcomb Qua.rry, Wallingford Vt. 

At the request of the Structural Concrete Engineer, a petrographic field 
examination of the F.W. Whitcomb Quarry in Wallingford was conducted on 
July 12, 1989 as a supplement to the evaluation of a new aggregate source 
for use in structural concrete. 

The rock exposed in the Quarry consists of prodominantly dolomite and dolomitic 
limestone with minor layers of micaceous, dolomitic quartzite. The dolomite and 
dolomitic limestone layers are buff or light gray in color, while the quartzite 
layers are dark gray. All rock types belong to the Winooski formation of 
Cambrian age. 

Structurally, the l ayers are tightly folded and slightly overturned as they 
dip steeply to the east and are overlain by the older Monkton Quartzite. 
Outcrops of the Winooski are limited to a width of approximately 600 feet. 
The rock is only slightly weathered at the upper surface of the quarry. 

Overall this rock appears to meet requirements for composition, texture 
and particle shape. No deleterious particles were noted and the extent of 
weathering seen does not significantly alter the integrity of the stone. 

Mrll:AJM:cc 

cc: MWL/Testing File 
AJM File 

TA 296A 20M 11/84 
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Appendix D 

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

MATERIALS AND RESEARCrl DlVl SJO~ 

MONTPELl ER, VERMO!I.:T ~S60c' 

C.ntral F1l e6 
Be no a 

LAf.NO. ~ 

RESIDE\~ ADDPESS 

iiTLE ~&E~D 7CST BY s:s 

SA~t~P:...E' FRO!': ... ab.:war ory ~.1 xet· Oi..IAt\ T. REPRESENTED l.,JL~ LAB TEST BY Cnesaux 

SOURCE OF ~TERIAL r. & R Lab 

FlNE AGGREGATE W~ltco~b Wall 1ngforo TOTAL AGGREGATE DRY WGT., LBS/CY 302: 

CEMENi BRAND Atl antlC TYPE £ L&S. o:l A: R E!I.T . AD!'::x. D.o~rovo~t· OOSAG£ 4 oz/cv 

ADI<.! XTURE ~RDIVHyco: DOSAGE 3 0 2/ckt 

LOCAT :0!11 USED Ref !'11 x Bate:! !l.c•B 

JNIT WGT. FRESh CONC., _BSIC• 
AIR CONTENT, l( 

5-_lJIIIP, INCHES 
TOTAL WATER. GAL/CY 
.1/C RATIO 
CONCREiE TE~P. . DEGREES ~ 
AMBIENT TEMP. , DEGREES ~ 

AD-:iXiUiiE DOSAGE 

SPECl~iCATIONS 

~ 1~. MAlL 

·'·A. :\1. A. 
4.00 6. 0~ 

g. N' 4.0~ 

!1:.~. 35. 8 
~.:..&. ~ 
~ 6~ 
10 85 

SPECIMEN CYL. UNIT.WGT. DATE DATE DESiRED AGE A-~ "'- AT CURE &REA!( AVG. BRK 
~0. LBS/CF ~EC ' D BROKE~ AT B~EA~ B:(EAK S-F• CI, S. !. 

R- 8-B i 150. 00 08/08 08/14 ..2 ~ ~ 
R-8-B 2 150.00 08/08 08/l't _1 ~ 4000 
R- 8-B 3 150. 0~ 08/ee ~ ~ ~ 4560 
R- 8-B 4 150. 00 08/08 08/2! 
~ 150.00 08/08 09/05 

: .. ~ 1+640 
2s ~ 5080 

R-8- B 6 150. 00 08/08 09/05 29 § ~ 

*~ MATERIAl.S SAMPLING MRNUAL for explar~tion. 

COMMENTS : This m.ateria l m~et& t he 
r eouirementli fo •· the testli ind icated 
for l te111 50! 

DIRECTOQ. DEPT. OF 
PLANNING & PRECONSTRUCTION 

Mi hn \.1, L.awson 
MATERIALS & RESEARCH ENGINEER 

P. S. I. 

r\. A. 

~ 
S.A. 
~ 
N. A. 
Sl\35 

BY : · 
~ 

29 

BREAK 
TYPE• 

t\. 0. 
~.:.. 
&1h 
N.D. 
N.D. 
N.D. 



Appendix D 

STATE OF VERMONT 
roE~CV OF TR~SPORTATION 

~ATERIALS AND RESEARCH DlV I SIO~ 
MOSTPELIER. VERMONT 0560c 

Centr01 i F1le~; 
Benci:l 

PAY. :·r::~ 5~·-, .:.::. Com::rete. Cl ass B 

ADD 'lESS 

TITLE 

DUA~T.REPRESENTED :.8 c f ~AB TES~ &Y C~Psaux 

SOURCE OF ~ATERIAL ~ & R -ab COARSE AGGREGATE Wh 1 t corno I.: a~ ; m e foro 

FINE AGGREGATE Wnitcomll lo.a ll irosforo lQTA~ AGGREGA~E DRY WGT . . LBS/CY 3021 

CEMENT PRANO At l aro~ TYPE~ ~BS. c : ~ Al R ENT.ADMIX. Qar ava; r DOSAGE 4.5 oz/cv 

DOSAGE 3 oz/cwt 

~OCRT IU~ USED ~ef ~1 x Batcn ~o7 

J Ni: WGT. FRESH CONC. . LBS/CF 
AIR CONTENT, l' 
SLUI".P, ! NC .. £5 
TOTA~ WATER. GP.L/CY 
w/C i<ATIG 
CG~C~£7:0 "'Efr~· . . DEGREES " 
AMBI ENT iEMP. , DEGRE~S F 

AD~Y;! XTURE DOSAGE 

s:·EC IFiCA"'iUNS 
r.:". r-:A>: . 

;o.. . A. :-.. A. 
4.1?-~ G.i?ol'• 
?~?. 4. 01? 
~ . h. J~:-§. 
.... A. ~. 4': 

5qt &ol 
i0 ~ 

SPEC! MEN CYL. UN IT. WGT. DATE DATE DES J REO AGE AGE AT CURE BREAK AVG. EiR!'I 
"0. LBS/CF REC' 0 BROKEN AT B~EA~ BREAK S-f'• -=•.s. : . 

R-7-b : 149. 1oW. 09 1q,e 08 /! 4 _]_ _ 7 ~ 3&40 
R- 7- F 2 149.00 08/08 ~ _]_ _ 7 ~ 352111 
R-7-Eo 3 148.00 08/08 08/21 ~ _li ~ 4340 
!l.::l.±.!: 149.00 08/ 08 08/2: ~ ~ ?. 437~ 
R-7-Ei 5 ~ M/08 09/05 ~ ~ ~ 4810 
R- 7-& 6 l49. 00 08/ 08 ~ ~ 2'3 § 4750 

•See M~TERIALS SAMP~ ING MANUAL for explaroat ion. 

COMMENTS : TIPst(s) out SlOIP soeci f lcatiol'ls: 
A l t ' CorotEmt 

cla 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

Mi Ia ro W. Lawson 
~TERIAlS & RESEARCH ENGINEER 

BY~~ 

30 

:>. s. :. 

1\, A. 
358i-
!'I.A. 

~~ 
~.A. 

4780 

BREAK 
TYD£~ 

I\. D. 

"·D. 
N.D. 
..... 0. 
N. D. 
N. D. 



Appendix D 

TA 188 Rev. 10/86 STATE OF VERI'IONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MO~TPE~JER, VERMONT 056~2 

' !Ant ral f'lle5 
&ernla 

LAB.NO. ~ ~·AV. iTE,.. Sol ; . 25 Cc·Y•Cfl!te. Cl;.ss Eo 

PROJ.NAME \:~Ork Plar. PllOJ.NO. 89-C-8 R~vORTED 09/~5/8~ 

E l P". f.'eR 5~ i C., . B Compre-ss: ve Stt•ef•C t.J SAM~·l.E TYPE E' 

R£5I OE;o.;'~' ADDRESS 

SA,..~~EO/SURMlTTED BY ~e~er TITLE FIELD TEST B~ ·SCS 

SAKPLE FRO~ Laboratory ~1xer OUA~T . REPRESE~TED 1.8 cf LA& TEST ~y ChesauK 

COARSE AGGREGATE Wh it comb wa l ;n,gfot•d 

FINE AGGREGATE WnitcoMb ~all 1ngford TOTAL AGGREGATE DRY WGT . • LBS/CY 308~ 

Ce~ENT BRAND At l ant1c TYPE g LBS. G:: AIR ENT.ADM!). Darava1r DOSAGE 4 oz/cv 

A !)I<. I XTURE k'RDA/Hycoi DOSAGE 3 oz I c wt ADMIXTURE DOSAGE 

~OCA7!0~ USED Test Mix Bate~ ~oS 

SPEClF ICAiiONS 
TEST RESULTS M:N. lt'oAX. 

UNIT wGT. ,~ESH CONC., LBS/CF 
AIR CO'lTENT, ')( 
SL~'', I NCH£S 
TOTA_ WATER, GAl./CY 
i.//C RAT!G 
CGNCRETE TEMP. . DEGREES F 
AMBJ EN' TEMP. , DEGREES F 

SPECIMEN CVL.UNIT. WGT. 
~0. LBS/CF 

W- 5-B l. ~ 
~ 152.00 
~ ~ 
~ 153. 00 
W-5-B 5 1:)3. 08 
W- 5-B 6 !&.H. 

DATE 
REC' D 

~ 
98/ 08 
~ 
08/08 
88/08 
@8/08 

DATE 
BROKEN 

06/~4 

~8/14 

08/21 
~ 
09/,05 
09/05 

DESIRED AGE 
AT B!lEAK 

AGE AT 
BREAK 

_7 
_2 
~ 
_ll 
29 

_l2 

N.A. N. A. 
4.00 r,.e~>. 

2. 0~ '4.0QI 
N. A. Js.e 
:~:.A. 0.45 

50 s~ 

10 85 

CURE BREAK AVG. BR~ 

S-F• P. S. i. ; .. s. 1. 

~ 3800 ~ 
~ 3830. 3815 
§_ ~ llo. A. 
~ 4430 ~000 
§_ ~ N. P.. 
~ 501~ 495i 

•See MATERIALS SAMPLING MANUAL for e~pl•nat ion. 

COMMENTS: This material .-et s the 
r eou1reMents f or the tests in01cated 
for It em 501 

Plil 

DIRECTOR, DEPT, OF 
PLANNING & PRECONSTRUCTION 

l'li len W. LaMson 
"ATERIALS & RESEARC~ ENGI NEER 

eYe~ 

31 

BREAt< 
TV:>E• 

1\, D. 
r«.D. 
N.D. 
~.D. 

N.D. 

~ 



Appendix 0 

TA 189 R~v . 10/86 STATE OF VERMONT 
AGENCY OF TRA~SPORTATION 

~ATERIALS AND RESEARCH DIVISION 
MONTPEL IER, VERMONT 05602 

Centra l F1le5 
Benda 

REPORT ON CONCR(T£ T£51 BEAM OR CY_i~D£4 

:..A£<. NO. ~9~·£..:~ PAY. :TE~ ~~; .25 Concrete, ~!ass B 

PRO.!. 1\A!~E >.or;:_;•. ar. PROJ. NO. 89-C-8 

RESIDE.\!.,. ADDRESS 

TITLE 

SA~D~E FRO~ ~aooratory ~lKer 00ANT.REPRESENTED 1.8 cf ~A~ TEST BY Cnesau~ 

SOURCE OF MATERIAL ~ & R Lab COARSE AGGREGATE Whi tcoljl:> wa! i 1 rrofc•rc 

FINE AGGREGATE W~itcoNb Wa : llngforo TOiAL AGGREGATE DAY WGT., LBS/CY 29&3 

CEME~T BRAND Atlant 1c TYPE~ ~BS . 66~ AIR ENT.ADMIX. Darava1r DOSAGE~ 

AD~IXTURE ~RDA/Hycol DOSAGE 3 oz/cwt ADM I XTURE DOSAGE 

LOCATIO~ USED Test MlK Batcn No2 

Sr-EC IF I CAT! ONS 
TEST RESULTS I'll~. MAX . 

UNIT WGT.FRESH CONC. 1 LBS/CF 
AIR CONTEI\'T, lC 
SLUI'IP, INCHES 
TOTAL WATER, GAL/CY 
W/C RATIO 
COI\•CRETE TEMii. , DEGREeS F 
AMBIENT TE~P .. DEGREES F 

SPECIMEN CYL.UNIT.WGT. DATE DATE 
NO. LBS/CF REC• D BRO~EN 

li-2-A £ 153. 00 98/08 ~ 
W-2-A 2 153,00 08/08 08/ 14 
W-2-A 3 !53.00 08/08 08/21 
W-2-A 4 153. 00 08/ 08 08/2; 
W-2-A 5 153.00 98/ 08 09/05 
W-2-A 6 153.00 ~ ~ 

DESIRED AGE 
AT BREAK 

_2 
_2 
~ 
~ 
~ 
..£§. 

AGE AT 
BREAK 

_7 
_2 
J.i 

14 
.£2 
.n 

N. A. N.A. 
5.00 7.~~ 

2.0~ 4. 0~ 

N.A. 35. l 
~.A. e . l,L 

SQI ee 
10 as 

CURE: BREAK AVG.BRK 
S-F* p , s. I. ? . s. I. 

~ 39;0 N. A. 
§ ~ ~ 
~ 4960 II!. A. 
s 4850 4905 

~ ~ N. A. 
~ ~ 5575 

•See MRTERIALS SAMPLING ."ANUAl for explanat ion. 

COMMENTS: This~aterial ~t5 the 
reou i rt!lllents for t he tests indicated 
for Jte111 :501 

DIRECTOR, DEPT. OF 
PLANNING & PRECONSTRUCTION 

Pli h n W. Law50n 
MATERIALS l RESEARCH ENGI NEER 

BV1 
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Appendix D 

TA 188 Rev. 10/86 STATE OF VERMONT 
AGENCY OF TRA~SPORTATION 

"ATERIALS AND RESEARCH DIVISION 
MO~TPELIER. VERMONT 05602 

Centt·•d F i I es 
Btl no a 

LAB. NO. C8'3~6;C: PAY. ITEr ::&;.22 Cc•ncrete. C: ;;ss A 

: •ROJ . NA"'E 1;:/c.rK Plar. PROJ. NO. ~9-C-8 

EX~f' •. "OR 5~ _ C_. A Corotpress tve St renot =l SA"'t:'LE TYPE £ 

RESI DE'<l ADDRESS 

T!TLE F!ELD TEST B~ SC~ 

OUANT.REPRESE~TED J . 8 c f LA& TEST BY Chesau~ 

COARSE AGGREGATE Wh 1 t c01n0 wa: J 1 no f or·c 

FINE AGGREGATE W~ i tco•b W~lltnoford TOTAL AGGREGATE DRY WGT. , LBS/CY ?900 

TYPE g LBS. 660 AIR ~NT.AD~ I X . Oar ava:r DOSAGE 5 oz/cv 

ADMI~TU~E ~RDA/Hyco l DOSAGE 3 oz/cwt ADI':!XTURE DOSAGE 

LOCATION USED R~f Mi~ Bate~ No3 

SPEC!FiCPI IONS 
TEST RESULTS MlN. MAX. 

U~IT ~ST . FRE~ CONC., LBS/CF 
AIR CONTE~T, J( 

SLUMP, ~NChES 
TOTAL WP.TEP. GAL/CY 
W/C RA;!Q 
CONCRE""E TEMP. . DEGREES F 
AMBIENT TEMP .. DEGREES F 

SPECJME~ CYL. UNJT. WGT. DATE DATE DESIRED AGE 
NO. 1.BS/CF REC' D BRO~EI'< AT B~EAK 

R-3-A 1 l5l . 00 08/08 08/14 _2 
R- 3-A e 151. 00 ~ 08/.4 _2 

~ 151.00 eB/ 08 08/21 ~-
R- 3-A 4 152.00 08/ 08 ~/2 1 _H. 
R-3-A 5_ 152. 00 ~ 09/05 ~ 
R-3-A 6 152. 1&0 ~ 09/05 _gft 

•SeP MQTERIALS SAMPLING MANUAL for tucplanat i on. 

COMMENTS: Th i s rnater ia l .-.ets the 
reouiretnents for t he t eats i ndicat ed 
for !tPM 501 

AGE AT 
BREAI< 

_2 
_2 
_E., 
_l.i 
..£2 
~ 

DIRECTOR. DEPT. OF 

N. A. 
5. 00 
2.0~ 

N.A. 
__,_& 
~. 

10 

CURE &REA-\ 
S-F• P. S. i . 

§ ~ 
~ 4080 
§ im 
~ 480~ 

§ 5590 
~ 5480 

PLAN.N I NG & PRECONSTRUCT! 0!1 
l'li lan W. Lawaon 

111. A. 
7. Nl 
4. 01? 
35. ~-
e.4'-

r,e 
85 

AVG. E<Ro< 
o. s. l. 

I\. A. 
4!H: 
II:. A. 
48&5 
N. A. 
5535 

"ATER! ALS & RESEARCH ENGINEER 
cla BY:~ 
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Appendi x D 

T~ 188 Rvv. 10/8£, STATE OF VERMONT 
AGENCY OF TRANSPORTAT ION 

MATERIALS AND RESE~RC~ DIVISION 
MONTPELIER, VERMONT 05602 

!A!nt ra 1 F ll es 
Benda 

REPOR~ ON CONCRETE TEST BEA~ OR CYLikOER 

LAB. NO. ~8'30_2.~ PAY. ! TEo: ~_,_?.f Cc•ncr ete, C i ass A 

PROJ. NA~~ wet'>< P:ar. ~·ROJ . NO. 69-C-~ 

RESJ O~N., ADDRESS 

1iTLE 

SA~PLE FRO~ Laboratory ~i ~er OUANT.REPRESENTED ~ 

SOURCE 0" MATERIAL ~ R Lab COARSE AGGREGATE 1<:11 tcorno L,a J J Hto fc,rc 

FINE AGGREGA1E lobitcomb Wa l )i r.oforg TOTAL AGGREGATE DRY WGT . . LBS/CY 236~ 

CEMENT BRAND At ! am: 1c TYPE ?_ LBS. £>60 AIR ENT. ADI'IlX. Darava1r 

ADMI XTURE WRDA/~ycc: DOSAGE 3 oz/c:wt ImMIXTURE DOSAGE 

LOCAT ION L~ED Test ~~~ Paten ~~ 

SPEC IF! CAl I 0\'S 

UNIT WGT . fRES~ CONC., LBS/CF 
AIR COt<TEt.'T. 'J( 

SLUMP, !NCHES 
TOTAL WATER, GAL/CY 
1.:/C RAT! 0 
CONCRE~E TEMO., DEGREES F 
AMBJEN1 TEMP .. DEGREES F 

TES"! RESULTS 

SPECIMEN CYL. UNI T. WGT. DATE DATE DESI RED AGE 
NO. LBS/CF REC' D B~OKEN AT BREAK 

11- 1- A l. 153. 00 08/08 ~811 4 

w-l -A 2 153. 08 88/ eB Wl.i 
~ 153. 00 88/08 08/21 
lol-l-A 4 ~ 08/08 ~ 
k - l - A 5 153. 00 98/88 69/ 05 
11- l -A 6 153. 00 ~ 09/ 05 . 

•See MATERI ALS SAMPLING MANUAL f or eMp lanat i on. 

COMMENTS: Th i& Material .. et s t he 
requireMents for t he t ests indicated 
for IteM 51111 

__]_ 
_]_ 
...!!! 
~ 
_gg 
~ 

AGE AT 
BREAK 

7 
7 

J.i 
..J.i 
1l 
~ 

DIRECTOR, DEPT. OF 

MI N. 

N. A. 
5.00 
2.0~ 
N. A. 
1\, A. 

50 
10 

CURE BREAK 
S- F* P. S. l. 

~ 4460 
~ 4210 
~ 4790 
~ 4790 
g 5470 
§ 5510 

PLANNING & PRECONSTRUCTION 
Hi I.n w. L&W$On 

MAX. 

,<;. A. 
7.ee 
4. 00 
-C' • 
~ 
(/1 . 44 

6~· 

~ 

AVG.BRK 
~·. s. I. 

II:. A. 
4335 
N.A. 
4790 
I\. A. 
:549" 

MATE RIALS & RESEARCH ENGINEER 
BY 1~ 

34 
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Appendix D 

TA 188 Rev. 1~/8, STAT£ OF VERMONT 
AGENCY OF TRANSPORTATION 

~ATERIALS AND RESEARCH DIVlSION 
MO~TPEL IER, VERMONT 05&02 

Centra l F iles 
Benda 

RfPOR~ 0~ CONCRETE T£51 BEA~ 0~ CV_ J~D~ ~ 

LAE-. NO. C89~E.2 :. 

PROJ. NAME I:!Q!:~< P:.m PROJ. NG. {IS-C-~ REPGRTED ~S(~~~ 

R£SJDE~1 ADDRESS 

FIELD TEST BY ~;~ 

DUANT.REPRESENTED }~£! LAB TEST BY CrJesau w. 

SOURCE a~ ~AlERIA~ ~ & R l ab COARSE AGGREGATE ll!"li tconlb Wal lmofv•·c 

FINE AGGREGATE Wn1 t comb Wal lingford TOTAL AGGREGATE DRY WGT. , LBS/CY J084 

CEME~T BRAND At l antiC TYPE g ~BS. ~ AIR £NT. ADMIX. Darava1r DOSAGE 3. 5 ~ • lev 

AD~IXTURE ~RDA/~Ql DOSAGE !_o2/e14t ADMIXTURE DOSAGE 

_QCA:!ON USED ~~s~ ~lK Batc!"l No6 

S~'EC! r: I CA TJ ONS 
TEST RESULTS MIN. !':AX. 

UN!T WGT,rRESrl CONC. , ~BS/CF 

AIR CONTE~T, " 
S;..t.JM!=·, INCHES 
TOTAL WATER. GA_/CY 
w/C RA:ro 
COIIICRE..,.E TE~<:C· . , DEGREES F 
A!'IBIE"'T !Efi'1P, . DEGREES F 

SPECIMEN CYL. UNIT.WGT. DATE DATE DES IRED AGE 
NO. ~BS/CF REC1 D BRO~EN AT EIRE A'< 

1.- 6- !; 1 153.00 ~ 08/ :4 _]_ 
11- 6-B 2 153. 00 ~ ~ _]_ 
W- 6-B 3 153.00 ~ @8/21 .J!!. 
11-6-B 4 153. 00 iS/ 08 0812~ .J!!. 
w- 6- B s 152, 00 !6/ 88 09/05 __?.§ 
W-§-B & 153.00 e&/ 08 09/05 ~ 

•S~ MATERIALS SAMPLING MANUAL for ewoiilnation. 

CDI't!ENTS: This .,ateria l uets the 
~o u i re~~ent s for th~ tP5t5 indicated 
for Itefll 501 

AGE AT 
BREAt< 

J 
_2. 
__li 
__li 
~9 

~ 

DIRECTOR, DEPT. OF 

N. A. 
4.00 
2.0e 
N.A. 
:--.A. 

5~1 

.!.! 

CURE BREAK 
S-F* P. S. I. 

g 4200 
~ 3860 
~ 4820 
~ ~ 
§ ~ 
~ ~ 

PLANNING & PRECONSTRUCTION 
1'1 1 !an W. Law&on 

,....A. 
&.00 
4.0~ 
35. 8 
0.4<; 

6~ 

85 

AVG.PRK 
P. S . !. 

I\. A. 
4030 
N. A. 
4885 
N.A. 
~ 

MATERIALS & RESEARCH ENGINEER 
ola BY:~ 
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Appendix D 

TA 188 Rev. 1~/8& STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
MONTPELIER, VERMONT ~5602 

Centl·al F1les 
·Be no a 

REPQR1 ON CONCRETe TEST BEAM OR CY~! ~DER 

:..AE<. Nu. ~·£>22 PAY. ITEM 50!.?2 Cor.cr·ete, Ciass A 

PROJ. NAME w<·r' K ~! an PROJ. NO. ~-C-8 

EXAI',, FOR 511: C~. A Cornpres~lvP St.~ SA"'DLE TYPE;· 

RESIDEN1 ADDRESS 

TJTL£ CJELD TEST BY S:~ 

SA~PLE Ff(O~ waboratory ~- i "er OUANT. REPRESENTED .l....: .. §_f.f ~AB TEST BY C~esa~ 

SOURCE OF MATERIA~ ~ ~ R - a b COARSE AGGREGATE w!'l l tcorno i-ialllr.ofc-r·o 

FINE AGGREGATE Wr11tcor.b Wa ll l roo for d ;orAL AGGREGATE DRY WGT. , LE<S/CY 290e 

CEMENT BRAND At 1 ar.t ! C TYPE g ~FS. &60 AIR ENT.AD~IX. parava1r DOSAGE 6 o;/cv 

ADMIXTURE WRD~/Hycc.~ DOSAGE 3 o2/ cwt ADMIXTURE DOSAGE 

SPEClFICATION~ 

TEST RESULTS MIN. It\!:; X. 

UNIT WGT. r RES~ CONC .• :..BS/CF 
All; CONTEI\i , 'f. 
5'-.U:t!P, !NCHES 
TOTAL WATER. GAL/CY 
W/C ~ATIO 
CONCRETE Tf~~. , DEGREES 
AMBIENT TEMP. 1 DEGREES F 

SPECI MEN C~~.UNIT.WGT. DATE DATE DESI RED AGE 
NO. LBS/Cr REC' D BROKEN AT BREAK 

R-4-A ! 149. 0~· 08/08 08/!4 7 
R-4-A 2 llt9.00 08/08 08/14 7 
R-4-A 3 ~ 88/08 08/21 ..li 
B±B__!! 150.00 08/08 08/2: ~ 
R-4-A 5 ~ ~ ~ 28 
R-4-A G ~ 08/08 09/05 28 

•See MATERIALS SAMPLING MANUAL f or eMplanat ion. 

COI'II'IENTS: This Material .... ts the 
reou ire111ents for the tests indicateo 
for lterol 50! 

AGE AT 
BREAK 

7 
7 

l4 
:4 
~ 
~ 

DIRECTOR, DEPT. OF 

~..:.&. 
s.e~ 

2.00 
N. A. 
N. A. 
~ 
10 

CURE BREAK 
S-F• ;;, s. I. 

s 36Cj0 
~ ~ 
§ lt33~, 

'€ 4360 
§ ~ 
~ ~ 

PLANNING a PRECONSTRUCTION 
Milan W. LAwson 

'\,A. 
7. 0~ 

4 . ~,a 

;)5.: 

~ 
8~ 

85 

AVG.BRK 
P. S. !. 

'\:, A. 
37E.0 
I\. A. 
4245 
I\'. A. 
g~~ 

KATERIALS & RESEARCH ENGINEER 
pla BY:~ 
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(. {/ /:::/ 

rrc·l'cl' cd !;y: C. C. Benda 
Da tc: 07-18-89 
Sheet 1 of 1 

AGENCY OF TRANSPORTATION 
MATERIALS & RESEARCH DIVIS ION 

RESEARCH INVESTIGATION 

Work Plan No. 89-C-8 

Subject Evaluation of Crushed Stone Coarse Aggregate_, F. W. Whitcomb ~Qn~!,r_. _ Corp , ~ __ _ 
Wallingford, Vermont 

Investigation Requested By War ner N. Hodgdon _____ Date. ~f!_ceived : _Q7-J9:11.~- __ 

Da te Information Required As Soon As Possible 

Purpose of Investigation To evaluate a crushed stone coar~g~gate from the F. w. 
Whitcomb Construction Corporation Quarry jn Wall ingford, Venoont. proposed for use as a 

structural concrete aggregate. The rock is a dolomite~osed in the Wh jtcomb Gravel Pft 

Proposed Tests or Eva luation_ Procedure ~JU:mOot....£.rocedu.r.e _f.or_Eval ua t ing a New Source 

of Structur11l Concrete Aggregate , VT-AOT-MRD 9-=.S.Z ____ ·- _ -· - · 

1. Performance - in - concrete tests wi l l be performed usjng two_batcn~ch __ 

of Class A & Class B concrete containi~~~~~~sed ~ew ag9E~ate and two b~l&hes 

e11ch of Class A & Class B concrete containin~ a referenced ag~,~a~te~·~------

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

freezing and thawing. 

Proposal Discussed With . D. Brown ~ Projected l·~np~~~~r- -;:~u irements._z..,S<..mmawn......,.da.._y...,s._ 
Investigation To Be Conducted By Structural Concrete .Subdivision 

Proposed Starting Oale July 24, 1989 Estimated Com l etion e ember: l. 1989 

~Disapproval by YGterial s & Research (ngineer __ -+~~-4-~~~~ 
Convncnts by l'oatcrials & Research Engineer ________ __,'-

r-:aterial s & Research Division 
Agency of ~ransportation 
Dille Typed: 
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