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ABSTRACT 

As aggregate sources are developed, tests must be conducted 

to assure that the materials meet specifications and perform 

satisfactorily when used in concrete mixtures. 

This initial report documents results of tests performed on 

a proposed new source of coarse aggregate for structural 

concrete. The new material is a 3/4" crushed gravel produced 

by Hinesburg Sand and Gravel Co., Inc. at their facilities in 

Hinesburg, Vermont. 

Initial results, to date, indicate that the material performs 

satisfactorily. 
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INTRODUCTION 

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

they must be investigated not only to determine their compliance with 

materials specifications but to examine their performance in concrete 

mixtures. A procedure has been developed whereby proposed new aggregate 

sources are evaluated by comparing results of tests performed on concrete 

using the new aggregate with results obtained from concrete containing 

a reference aggregate. See Appendix A for evaluation procedures. Since 

the concrete is produced at a ready-mix plant, the reference aggregate 

is the aggregate currently in use at the plant. 

A request was received from Hinesburg Sand & Gravel Co., Inc. to 

evaluate a 3/ 4" crushed gravel coarse aggregate being produced at their 

faci li ties in Hinesburg, Vermont. They stated that they are currently 

interested in supplying the aggregate to A. G. Anderson, Co., in Berlin, 

Vermont for use on a highway project in that area. Their future goal, 

however, is to supply several ready-mix companies. 

Samples of the 3/4" crushed gravel were obtained from the source 

at Hinesburg and evaluated in the Laboratory for compliance with require­

ments of Section 704.02 ot the Standard ~pec1t1cat1ons. lhe performance­

in-concrete tests were conducted at the A. G. Anderson, Co . . ready-mix 

plant in Berlin. 
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PROCEDURES 

PHASE I, SECTION 704.02 TESTS 

The 3/4 11 crushed gravel was sampled from an existing st ockpile at 

Hinesburg on July 29, 1981. The material was examined for gradation, 

wear, fractured faces, thin and elongated pieces, and soundness and was 

foun d to conform with Section 704.02 requirements. 

The material was al so sampled on October 3, 1981 from a stockpil e 

prepared at the A. G. Anderson, Co. ready-mix plant in Berlin. The 

material was examined for gradation and complied with that requirement. 

See Appendix B for results of Sect ion 704.02 tests. 

PHASE II, PERFORMANCE-IN-CONCRETE TESTS 

After it was determined that the proposed aggregate complied with 

the requirements of Section 704.02, Hinesburg Sand & Gravel Co., Inc. 

and A. G. Anderson established a schedule for conducti ng the performance­

in- concrete tests at the ready-mix plant in Berl in. Mix designs were 

prepared by Structural Concrete Subdivision personnel for Class A, Class B, 

and Class C concrete and mixing and testing of the concrete was carried 

out on October 5, 1981. 

Moisture content of the aggre~ates was determined prior to the start 

of mixing and aggregate weights were adjusted accordingly. Concrete was 

mixed in a standard truck mixer with batch size being one cubic yard. Batches 

were prepared ~r Class A, Clas~ B, and Class C concrete conta ining the 

Hinesburg 3/4" crushed gravel and the reference aggregate. 

The mater ials used in this eva luation are as follows: 
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Coarse Aggregates: 

A. Proposed New Aggregate 
3/4" Crushed Gravel 
Hines burg Sand & Gravel, Hines burg, Vt. 

B. Reference Aggregate 
3/4 11 Crushed I gneous Stone 
Cooley, Webstervill e , Vt. 

Fine Aggregate: 

A. G. Ander son, Highgate, Vt. 

Cement: 

Type II 

Northeast Cement Co., Inc., St. Constant, Que. 

Air Entraining Admixture: 

Darex AEA 
W. R. Grace & Co. - Cambridge, Ma. 

Water Reducinc Admixture: 

\~RDA with Hycol 
W. R. Grace & Co. - Cambridge, Ma. 

Aggregate properties used for preparing mix designs are as follows: 

Hines burg Coarse Aggregate: 

Bu1k Specific Gravity 
Absorption, percent 
Dry Rodded Unit \~eight, l bs/ft3 

Reference Coarse Aggregate: 

Bulk Specific Gravity 
Absorption, percent 
Dry Rodded Unit Weight, lbs/ft3 

Fine Aggregate: 

Bulk Specific Gravity 
Absorption, percent 
Fineness Modulus 

4 

2.66 
0.8 

103 . 27 

2.59 
1.1 

94.50 

2.60 
1.5 
2.90 



The mix designs used in this evaluation are as follows: 

NEW AGGREGATE MIX DESIGN 

Hinesburg Coarse Aggregate, lbs. 
Fine Aggregate, l bs. 
Cement, 1 bs. 
Air Entraining Admixture, oz. 
Water Reduci ng Admixture, oz. 
Net ~~ater, gal . 

Batch Quanti ties Per Cubic Yard 
Class A Class B Class C 

1715* 1715* 1715* 
1172* 1315* 1425* 
660 611 565 

5 4 5 
19.8 18.3 17.0 
26.9 27.8 27.8 

*\·Jeights shown are fo r aggregates in the saturated surface 
dry condition. 

REFERENCE AGGREGATE r1IX DESIGN 

Reference Coarse Aggrega te, lbs. 
Fine Aggregate, lbs. 
Cement, 1 bs. 
Air Entraining Admixture, oz. 
Water Reducing Admixture, oz. 
Net Water, gal. 

Batch Quantities Per Cubic Yard 
Class A Class B Class C 

1573* 1573* 1573* 
1275* 1418* 1527* 
660 611 565 

5 4 5 
19.8 18.3 17.0 
28.5 26.4 27.1 

*~·!eights shown are for aggregates in the saturated surface 
dry condition. 

Immediately following batching and mixing operations, each batch of 

concrete was tested to determine Air Content. Unit Weiqht and Yield , and 

Slump. Seven test cylinders (6"x12'') were fabricated from each batch. Six 

of the cyl inders were tested for compressive s trength, two each at ages of 

7, 14, and 28 days. The remaining cylinder from each batch was moist cured 

for 28 days. At age 28 days, t hree 2 inch cubes were cut from the center 

section of these cylinders and t he cubes subjected to freeze-thaw tes ting 

in accordance with "Method of Tes t For Freeze-Thaw Durability of Structural 

Concrete Mixes" VT AOT No. 25 . 
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RESULTS 

The results of tests performed are as follows: 

w b 1 nes urq c A t oarse \QCJreqa e Cl ass A Cl ass B Cl ass c 

Slump , inches 2 l/2 3 1/2 3 1/2 
Air Content, percen~ 4.l1 5.4 7.5 
Unit Weight, lbs/ft 145.92 143.13 139.62 
Relative Yield, percent 95.8 100.2 104.5 
Compressi ve Strength, psi 
7 days 4682 3909 3026 
14 days 5323 4257 3541 
28 days 5717 4784 3942 

(Design Compressive Strength, psi) (4000) ( 3500) (3000) 

Reference Coarse Aggregate Class A Class B Class· C 

Slump, inches 1 1/2 3 4 
Air Content, percenj 4.6 5.8 6.4 
Unit Weight, lbs/ft 143.41 14-0.53 144.13 
Rel ative Yield , percent 96.8 100.8 100.0 
Compressive Strength, psi 
7 days 4514 3916 3577 
14 days 5266 4810 4289 
28 days 6123 5230 4956 

(Design Compressive Strength , psi) (4000) (3500) (3000) 

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

reports Nos. C8101229 to C8l01234 in Appendix C. Strength-age plots are 

shown in Figures I, II, and III. 

Freeze-thaw test results v1ill be avai l able following the completion 

of testing. 
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CONCLUSIONS AND RECOMMENDATIONS 

1. The 3/411 crushed gravel coarse aggregate from Hinesburg Sand 

and Gravel Co., Inc., Hinesburg, Vermont, complied with all 

requirements of Section 704.02 when tested in conjunction 

with this evaluation. 

2. Although compressive strengt hs obtained from concretes using 

the Hinesburg aggregate did not reach the same level s as t he 

reference concretes, the Hinesburg strengths were acceptable. 

3. It i s recommended that the Hinesburg 3/4 11 crushed gravel be 

approved for use in structural concrete subject to freeze­

thaw test results . 

4. A f inal report will be prepared when data from freeze-thaw 

t ests is avail able . 
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APPENDIX A 

STATE OF VERI·1011T 
AGENCY OF TRANSPORTATIOI~ 

Prepared 13y: 
Date: 
Page: 

HJ\TERIALS & RESEARCH DIVISIOrl - STRUCTURAL COIKRETE SUBDIVIS ION 

PROCEDURE FOR THE EVALUATION OF UGl STRUCTURAL CONCRETE AGGREGATE 
SOURCES TO DETERMINE COHPLIAtlCE HITH AOT SPECIFICATIOtiS 

P.A. Cover 
Nay 5, 1981 
1 of 2 

The eval uation of a new structural concrete aggregate source (i.e. one on which 
the Materials & Research Division has no service- in-concrete data) shall be 
di vided in to two sections called: 

Phase I Section 700 and related tests; and 

Phase II Performance-i n-Concrete tests. 

The ftlaterials and Research Division shall perfonn all Phase I and Phase II tests. 

Phase I 

1. A written request shall be made to the Materials & Research Engineer by 
the person requesting t he evaluation, describing the type of material, 
quantity available for sampling, and the locati on of the stockpil es. 

2. The Structural Concrete Engineer shall determine from a s i te visit, 

a) Does a stockpile of at least a day's production of 
processed naterial exist? 

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

3. If 2(a ) and 2(b) are yes, the Structural Concrete Engineer shall make 
the necessary arrangements and obtain samples from the stockpil es 
designated by the producer. 

4. The material shall be tested at the Materials & Research Division using 
the Str11ct11ra 1 Concrete S11b-di vis jon Annua l Aqqrega te Testing Proqram 
procedure. 

5. Report the results (as a Preliminary Sample) on the standard f·1aterials and 
Research Divis ion fonns, and send a copy of the test results to the 
aggregate producer. 

Phase II 

1. Aggregates which meet the requirements of the Phase I eval uation will then 
be tested in concrete. The Structural Concrete Eng ineer will inform the 
person requesting the evaluation of the Phase II requir~1ents. The per­
fonnance-i n-concrete tests s ha 11 be carri ed out on Ready f·li xed concrete 
containing the aggregate being evaluated. At the same time concrete with 
a control aggregate (selected by the Structural Concrete Engineer) will 
also be processed. Costs for processing the aggregate thru the Ready-Mix 
plant wil l be borne by the reques t ing party. The Phase II tests shall 
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Vermont Agency of Transportation 
Procedure for the Evaluation of 
New Structural Concrete Aggregate 
Sources to Determine Compliance 
with AOT Specifications 

APPENDIX A 

~y 5, 1~1 
Page 2 of 2 

conform to the Materials & Research Division Performance-in-Concrete 
Procedure for Eva lJating a New Aggregate Source. 

2. The Materials and ~esearch Division shall carry out the work necessary for 
both the Phase I and Phase II sections of this evaluation process in a 
period of not more than 45 calendar days from the date the aggregate i s 
available for testing. Any delays beyond the control of the Materials & 
Research Division sha l l be documented and the person requesting the eval­
uation shall be notified of the consequent extension of time required to 
complete the testing. Failure of the aggregate to pass the requirements of 
the Phase I section would termi nate the evaluation. 

3. Test results shal l be the basis upon which the Structural Concrete Engineer 
shall recommend acceptance, further testing, or rejection to the Materials 
and Research Engineer. 

4. The Materials and Research Engineer shall inform the person making the 
request of the acceptability of the aggregate, when the Phase II tests 
have been completed. 
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AEff!lOJ X A 

STATE OF VERt1011T 
AG EIICY OF TRAIISPORTATION 

r 1 t .r d Ly: P.A. Cover 
Date : l~ay 5, 19Hl 

MATERIALS & RES EARCII DIV IS ION - STRUCTURAL CONCRETE SUBDIVISION 

PERFORI·1AtlCE- I tl -COIICRETE 

PROCEDURE FOR EVALUATING A HEW AGGREGATE SOURCE 

1. Mix proportions shall be submitted for each class of concrete required; or 
designed by, t he Materials and Research Division and shall conform to 
Table 501.03A. 

2. Test shall be run on both Field and Laboratory Concrete. 

3, Field Concrete shall be produced at an approved Ready-Mixed Concrete Plant. 
Cement, sand, water, and admixtures shall all be the same as in current 
use at the plant, and as approved by the Agency of Transportation. 

4. Laboratory Concrete shall be prepared at the Central Laboratory with the 
same materials used in the Ready t1ixed Concrete. 

5. An approved aggregate in normal use at the Ready-1·1ixed Concrete plant 
shall be used as a control in a separate batch for both Field and 
Laboratory Concrete. 

6. At l east one cubic yard of Ready 11ixed concrete shall' be produced for each 
cl~ss of concrete containing each new and control aggregate being eval ­
uated. 

7. Test cylinders shall be fabricated and cured in accordance with AASHTO 
T23-76. 

8. Tests of Slump, Air Content, Unit Weight, and Yield , shal l be in accordance 
with AASHTO Tll9-74, AASHTO T152-80I, and AASHTO Tl21-79I respectively. 

9. Batching, mixing, field testing, and specimen fabrication using Field 
Concrete shal l be witnessed by a representative of the Materials and 
Research Divi sion. 

10. Cylinder specimens shall be tested at the Materials and Research 
Laboratory for compressive strength at ages 7, 14, and 28 days in 
accordance with AASHTO T22. 

lt. The Materials and Research Division 1 S involvement in the evaluation 
shall be docuwented in a Materials & Research Division report. The 
procedure in current use by the Research Subdivi sion shall be follo\1/ed 
(including the drafting and approval of a ~~ork Plan before work has 
begun); 
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TA 182F Rev. 2M 4/Rl 

Laboratory No. A81 0913 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

~~TERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

2 

Cover 
Central fi l es 

1\PPENDI X B 

Report ___ A_u_,g._u_s_t_2_1_,'---_, 19 81 

Tested By -~M~·~L~a~v~i~n _______ _ 

Name Coarse Aggregate for Concrete 501 

Identification Marks ----~P~r~e~l~i~m~i~n~ar~y~S~a~m~p_l ~e_C_r_u_s_h_e_d_G_r __ a_v_e_l ________________ __ 

Submit ted by M. Morissette Title PFP Address 
-------~~-- -----------------

Sampled 7- 29. 19 81 Received 7-29 1981 

Sample from -----~S~t~o~c~k~p~i~le~@~H~i~n~e~sb~u~r~g~S~&~G~,~H~i~n~e~s~b~u~rg~---------------------

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

Location used or to be used --~P~o~ss~l~·b~l~e~F~u~t~ur~e~U~s~e~-----------------------------

Examined for ----~I~t~e~m_7~0~4~·~0~2 ____________________________________________ ___ 

Total Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2'' 
3" 
2 1/2" 
2" 
l 3/4" 
1 1/2" 
1" 
3/4" 
5/8" 
1/2" 
3/8" 
No. 4 
No. 8 
No. 10 
No. 16 
No. JO 
No. 50 
No. 100 
No. 200 

100 
99 

35 
3 
2 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

No. 100 
No. 50 
No. JO 
No. 16 
No. 8 
No . 4 

Fineness Modulus • 

Ccm!Dtents: 

-----

Percent of Wear 

AASIITO TJ 
MSIITO T4 
AASRTO T96 29,7 

I B11 Grading 
Fractured Faces. 1-_j_Q_ 

Thin 6 Elongated 
Pieces, 4 --=-2 __ 

Soundness, % Loss 0.60 

This matPrial was examined for gradation, wear, fractured 
faces, T & E, and Soundness . The results are as indicated. 

Sand 
Portion 

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

. ---;?df(<-C/iC-~/tpJ 
~:F. Nichelson, P.E., ~12~:!,;ai3 & Hesearc;l Eng!neer 
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TA 182F Rev. 2M 4/81 2 
Cover 

mlm 

Laboratory No. 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Mon tpelier, Vermont 05602 

REPORT 0~ SAMPLE OF AGGREGATE 

Centra 1 files 

APPENDIX B 

Report October 22, , 19 81 
---=~~~~~--

G8100701 J. Abair Tested By ---------------------
Harne ------------=C:.-=o=a:..r·_-=-s-=-e....;A...:..q"-'g"-'r-=e:..:lg=a-"'t-=-e_f.:._;o::.;r---::C;..:;o.:...;n-=.c.:...re""""t.:..;e::....,L-...:;;I-=t'""'e'--m--50.:...1"-------------------------

Identification Marks ------~E~v~a~l~u=a~t~i o~n~S~a~m~p~l =e~,--~3~/~4-"~Cr~u~s~h~e~d __ G_ra~v~e~l ____________ ___ 

Submitted by _____ J ~._A_b_a_i_r ______ Title ____ P_F_P ________ Address------------------

Sampled __ 1_0-_3_ , 19 81 Received 10-3 , 19 81 

Sample from Stockpi l e@ A. G. Anderson, Berl in, Vt . 
----------~-----------------------------------------------------

Quantity Represented 20 cy 

Source of Ha terial __ ___:_;H:....:.i .:..:.ne;::.;s::..:b::..:u:.:.r_..gt.......:.S:...... . .=&_G~,!__...;_H....:.i....:.n...::.e.:.....s b:......u..;.,.r~,;._V_t_. ----------------------

Location used or to be used W.P . 81-C-19 --------------------------------------------
Examined for 704.02 

----------------~~~-----------------------------------

Total Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 '\ /L, II 

1 1 / 2" 
1" 
3/4" 100 
5/8" 
1/2" 
3/8" 34 
No. 4 6 
No. 8 3 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No. 200 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

No. 100 
No. 50 
No. 30 

Percent of Wear 

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

No. 8 Fractured Faces, % ---No . 4 

Fineness Modulus a ----- Pieces, % 

Soundness , % Loss ---
l.vmments: 

This material was examined for gradation. The resu l ts 
are as indicated. 

Sand 
Portion 

15 

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

~::? ;! Y7 - /!? (} 
tC~r. {/ 1 ~ {g:t 

By: /6 1-
R. F. Nicholson, P.E., Matcnals & Research Engi'leer 



Proj ec t Name 

W. P. 81-C-19 
Project Number 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Report on Concrete Teat Beam or Cylinders 

2 
Cover 
Central files 

APPEND! X C 

Laboratory Na. C8101231 (28) _Report of 7, 14, 28 Day Breaks Date typed._----'1:::..;1:..--=3_-.=..8::..1 __ 

Pay Item~ __ -=.5-=.0-=-1.:...:. 2:..:0=----------- Type of Samp le. ____ ---.!.P..:...r~e..:...l ..:.;i m:.:.:.l;.:.. n.:..::a::..:.r_..~.y ________ _ 

Submitted by ____ ~M~·~M~or~l~·s~s~e~t~t~e~_Title ___ ____;P~F~P-~Address _____________________________ __ 

Source of Mate rial. _ __:_A.:..:·.::.G:..:.·_:_:.An:.:..d=..:e:;..;r.::.s~o;.:.;n~,~Be::.;r;_l~i:..:.n:__ ___ Quan tit y Repre sen ted. __ __:1:......::CY.L__ _____ _ 

Coarse A~grcgate Hinesburg S & G, HinesburgFine Aggregate A.G.Anderson, Highgate ,Vt. 

Cemcn t Drand. _ _____ .:.:.N~or~t.::.:h.:..:e:.:a:.:s-=t----'-------------Type. ______ __:_II=----Lbs • ______ 6_6_0 ___ _ 

Air Entraining Admixture Darex AEA Dosage 5 oz/cy AdmixtureWRDA Hycol Dosage __ 3_o~z/~c_w_t ___ 

Haximum allm-table water content, Gal/Cy _____ Total Aggre~ate, Dry Wgt. ___ 2_9_4_4 ______ _ 

Field Tested by Mori ssette Lab. Tested by ____________ Ea_t_o_n ___________ _ 

Sampled from Trk. #37 @ pl ant Date Sampled: __ 1_0_-_5_-8_1 ______ _ 

Location Used or to be Used ·-----------------------------------------
Examined for I-1od. of Rupture. __________________ Compreasive Strength 4000 psi @ 28 days 

TEST RESULTS 

Unit l.fe.igh t Free h Cone re te. ___ --~~:.14.J.:5"-'.'-"9~2.__ _ _;Air: Pre ssure. _____ 4:.,!•...!4.::!..% Chace:__ ___________ __ _ 

Total Hater, Gal/Cy Used. ______ Slump 

Cyl. 
Specimen Unit Date Date Desired 

No. ~-lgt. Rec'd Broken age at 
P.C.F. break 

HA 1 147 10-8 10-13 7 ... 411,. 

3 147 10-8 10-19 14 4 14n 
5 147 10-8 11-2 28 6 146 
7 147 10-8 

F c: Field r.ured *S m Standard Cured; 
Types of Breaks: 

G1~000JB mlm 
1 2 J 4 5 6 

Comments: 
TA 183ll Rev. 
2M 4/81 

2!s11 Temperature, Concrete 60°F 

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

-

R ,...,.,,.. o1 r-nn Jlcnl"l 
<J rvv.J VV'-

14 5234 5411 5323 

28 5871 5562 5717 

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

IJ?J.I! ~LJJ~//JJA))-
By: --------
R. F. Nicholson, P.£., r.lc . .:!ld.:; 6. R!:!~:;arch Engineer 
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Pro.1cct :-lame STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

2 
Coyer 

W.P. 81-C-19 Centra 1 files 
Project Number MATERIALS AND RESEARCH DIVISION 

Montpeli er, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

APPENDIX C 

Laboratory No. C8101233 (28) __ Report of 7, 14, 28 Day Breaks Date typed. ___ ...;;;l;.;:;;;l_-3.::....-..-.:8~1'---

I' ay Item'-----=5-=0-=1..:. • .::..2.:::..5 _________ Type of Sample. ____ _..:.P..:.r..::e:...!.l ..:..im:..:.:...:..;i n~a:::..:.r..J.y ________ _ 

Submitted by __ ~M.-.:o~r~i~s~s~et~t~e~---Title ____ ~P~FP~_Address _______________________ __ 

Source of Material A.G. Anderson- Berlin Quantity Represented. ___ ~l~c~y ________ __ 

Coarse A~gregate Hinesburg S & G, Hinesburg Fine Aggre ga te. ___ ....:A--=-. G.....:·~A....:n_d...:...er_s_o_n_-_H_;_i ;:L.gh_.:.;go!_a_t_:e;_.::,~V_t_. _ 

Cement Brand Northeast Type II 
-----~~-------------

Lbs. ---------------611 

Air Entraining Admixture Darex AEA Dosage 4 oz/ cy Admixture~IRDA Hycol Dosage 3 oz/cwt 

Haximum allo,<~able water content, Gal/Cy ________ Tota l Aggregate, Dry Wgt . ___ 2_9_9_7 _______ _ 

Field Tested by __ M....:o __ r_i __ s....:..s....:..e_tt_e ____________ ......:Lab. Tested by ______ E_a_t_o_n _______ _ 

Sampled from Trk . #41 @ plant Date Sampled : __ 1_0_-_5_-8_1 ________ _ 

Location Used or to be Used ·---------------------------------
Examined for Nod. of Rupture. _____________ Compressive Strength 3500 psi @ 28 days 

TEST RESULTS 

Unit lo/eight Fresh Concrete. __ ~14..:...;3;;..;•;..;;1;..;;3 __ __;Air: Pressure 5.4% Chace:__ _________ _ 

Total Ha ter. Gal/Cy Used. ______ Slump_3..::~:....-.---Temperature • Concrete 

Cyl. 
Specimen Unit Date Date Desired 

No. l.Jgt. Rec'd Broken age at 
P.C.F. break 

1 144 
10-8 10-13 7 UQ ? ,,, 

3 144 
10-8 10-19 14 4 144 

5 144 
11-2 28 6 143 10-8 

- 7 144 
10-8 

f c Field r.ured *S m Standard Cured; 
Types of Breaks: 

QEJQ00JB ml m 
1 2 J 4 5 6 

Comments: 
TA 1831I Rev. 
2M 4/ 81 

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

A 1Q1f\ 'HI A? 1Q(IQ 

14 4226 4288 4257 

28 4651 4916 4784 

s. J. GaP~ r E Cl . & c . 
.:.~ , · ., lre, ~.:nJrneer 

?d. Y7 ~~~ _/. 
By: v I ~~~k'b 
R. F. Nicholson p E Ma el , ., , , . 

, .. , , • ,.J,,. <i •• e::carc,l £neinwr 
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ProJect Name 

W p 81 - C-19 
Project Number 

STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

2 
Cover 
Centra 1 f i 1 es 

APPENDIX C 

Laboratory No. C8101234 (28t Report of 7,14,28 Day Breaks Date typed. _ ___:::..1::;...1-_3=----=8;_;::1'----

Pay Item:.....__....::5~0:..:!1:...:.·~3:::..0 __________ Type of Sample. ____ _:P_:r_::e:...:l...:.i.:.::m..:..i:..:;na=..:r~y"-----------

Submitted by _ __:M~·~M~o..:..r..:..i~ss~e~t~t~e:....._ __ Title ___ ;._P_F_P __ Address _________________________ __ 

Source of Material A.G . Anderson - Berlin Quantity Represented ___ ~1~c~y __________ ___ 

Coarse A~gregate Hinesburg S & G, Hinesburg Fine Aggregate ___ A __ .G_. __ A_n_d_e_rs_o_n_ -__ H_i~g_h~ga_t_e __ ___ 

Cement Brand __ ...:.N~o~r_:t~h~e~as~t~----------------Type ___ ~r~r ________ Lbs. _____ 5_6_5 _____ _ 

Air Entraining Admixture Darex AEA Dosage 5 oz/ cy AdmixtureWRDA Hycol Dosage 3 oz/cwt 

}faximum allowable water content, Gal/Cy Total Aggregate, Dry Wgt. ------ -------------
Field Tested by Morissette Lab. Tested by _______ E_a_to_n ________ _ 

Sampled from Trk. #37 @ pl ant Date Sampled : __ 1;,_0;,_-_;5_-_8_1 _____ _ 

Location Used or to be Used ----------- ------------------------------
Examined for Nod. of Rupture. _________________ Compressive Strength 3000 psi @ 28 days 

TEST RESULTS 

Unit Weight Fresh Concrete 139.62 Air: Pressure. _ _..:...7..:... • ..:...5%~- Chace ______________ _ 

Total Hater, Gal/Cy Used__;_ ______ Slump 3 1/2 Temperature, Concrete 

Cyl. 
Specimen Unit Date Date Desired 

No. ~-Tgt. Rec'd Broken age at 
P.C.F. break 

1 140 
10-8 10-13 7 HC ? un 

3 140 
4 140 10-8 10-19 14 
5 140 
6 140 10-8 11-2 28 

- 7 
10-8 

F "' Field r.ured *S a Standard Cured; 
Types of Breaks: 

Q~Q0ITJB mlm 
1 2 J 4 5 6 

Comments : 
TA 183H Rev. 
2M 4/81 

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

8 1()1() ~n.1? 1()?f\ 

14 3563 3519 3541 

28 3997 3837 3942 

S. J. Ga20, fJ.E., Chief En6meer 

By: 
~~---~--------·--------------

R. F. Nicholson, P.E., MJ:erials & Research Engineer 
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Pro.1cct ~arne 

W.P. 81-C-19 
Project Numbe r 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

Labora tory No. C8101230 (28) Report o~f ___ 7~,_14_,~2_8 __ ~Day Breaks 

2 
Cover 
Central fil es 

APPENDIX C 

Date typed 11-3- 81 

Pay I tem:__ __ ~50""'1...,.t..,!,2o..!<O:......_ _______________ Type of Samp le. _ _ __ !...Prwe.._lwiL!.!m.!.J.j.J..!n~a.~...r.J...y _ ________ _ 

Submitted b~· Morissette Title ____ P_F_P __ ~Address. __________________ __ 

Source of Material A.G. Anderson, Berlin Quantity Repreeented. ____ l_c~y ____________ _ 

Coarse A~gregate Cooley - Webstervill e Fine Aggregate A.G. Anderson, Hi ghgate 

Cement Brand ________ .u.No¥.rL-tx.~h.ueeJ<a..,.s'-t"'--------Type. __ __!I~I ___ __ Lbs •. ___ ----::::6~6~0 _ ___ _ 

Air Entraining Admixture Darex AEA Dosage 5 oz/cv Admixture WRDA Hyco] Dosage. __ ___::::3---=-o=z/.__c=-=w.:...t=---

Haximum allo,-rable water content, Gal/Cy _____ Total Aggre~ate, Dry Wgt • ____ 2:::..8::..:1::..:.2'------

Field Tested by M. Mori ssette Lab . Tested by _____ .....:E:..:a:....:t:.:o~n~------

Sampled from TK #41 @ plant Date Sampled: ____ l_0-_5_-_8_1 __________ __ 

Location Used or to be Used ------------------------------------
Examined for l'lod. of Rupture~-----------Compreesive Strength 4000 psi @ 28 days 

TEST RESULTS 

Unit t.fe.igh t Fresh Concre te._.:;.14...;..3;;..;';_4..:;;1 _____ ___;Air: Pressure 4. 6% Chace ------ -----
Total Hater, Gal/Cy Used;__ _____ Slump 1~" 

Cyl. 
Specimen Unit Date Date Desired 

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

1 144 
1n-1':! 7 RA ? 111') 1n-A 

3 144 
4 144 10-8 10- 19 14 
5 144 
6 143 10-8 11-2 28 
7 143 

10-8 

F "' Field r.ured *S ~ Standard Cured; 
Types of Breaks: 

QEJQ0DJB mlm 
1 2 J 4 5 6 

Comments: 
TA 183H Rev. 
2M 4/81 

Age at 
Break 

A 

14 

28 

19 

Temperature , Concrete;___~6-'-0°_F~Ambient 53°F 

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

L1L1L17 Ltt:;An ll!:l1L1 

5190 5341 5266 

6163 6083 6123 

S. J Gacr~ r r. C'lr· f E . • c..-, .L., I Q ncrneer 
CJ -/ . /7 n 

{,L:J(. 17 £-c~\:7-"'~~; 
By: lJJ/(!) 

R. F. Nicholson, P.E., Maierrals & Research Engineer 



Pro.1ect '!'lame 

W.P. 81-C-19 
Project Number 

STATE OF VF.RMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Report on Concrete Teet Beam or Cylinders 

2 
Cover 
Centra l fi l es 

APPENDIX C 

Labora tory No . C8101232 (28 ) __ Report of 7, 14, 28.._Day Breaks Date typed. _ ____;;1~1'--_3_-8_1 __ _ 

pay Item:..___5_0_1...:... _2_5 __________ Type of Sample. _ ___ ..:..P..:..r .::.e..:..l .:..:im:..:..l.:...:.. n..:..;;a;..:.r...r...y _________ _ 

Submitted by ____ M_o_r_i _ss_e_t_t_e ___ Title _ __ P_F_P_~Address. ____________________ __ 

Source of Material A.G. Anderson, Berl in, Vt . Quantity Represented. ____ 1~c~y ____ __ __ 

Coa rse A~grc~ate Cooley - Hebsterville Fine Aggregate A.G. Anderson - Hi ghgate, Vt. 

Cement I3rand _____ N_o_r_t _h_ea_s_t ____________ Type. __ ..:..I ..:..I ____ __ Lbs • _ __ 6_1_1 _ _ __ _ 

Air Entraining Admixture Darex AEA Dosage 4 oz/ cy Admixture ~/RDA Hyco 1 Dosage 3 oz/ cwt 

Haximum allm-table water content, Gal/Cy _ _ _ ___ Total Aggre~ate, Dry Wgt . ___ 2_9_5_3 ____ _ 

Field Tested by ____ .....:M:...:..:.... • ...:.M.:.:o:...:.r...:.i .::.s..:..se..:..t..:..t..:..e=--------___;Lab. Tested by ______ Ea..:..t..:..o..:..n ______ _ 

Sampled from Trk. #43 @ plant Date Sampled: __ 1_0_-_5_-_8_1 ______ _ 

Location Used or to be Used ·------------------------------------------
Examined for Nod. of Rupture:...._ ___________ Compressive Strength 3500 psi @ 28 days 

TEST RESULTS 

Unit ~o/e.ight Fresh Concrete._-:!:1..,..l,4~0&.:.5:::.!3~----=Air: Pressure 5.8% Chace -----------
Total Hater, Gal/ Cy Used ______ Slump ___ 3"--__ Temperature, Concrete 60°F 

Cyl. 
Specimen Unit Date Date Desired Age at Type* Break 1 Break 2 Ave. Break Type 

No. ~o/g t . Rec'd Broken age at Break S - F P.S.I. P.S.I. P.S.I. 1 2 
P.C.F. break 

RB 
1 142 

10-R 10- 11 7 R A,.,.,.., .. 
"'""~ ? 111? 

,.,.,.,.,._ 
~ tVV.J ...J ;;JJ.V 

3 142 
10-8 10-19 14 14 4 142 4845 4775 4810 

5 141 
11-2 28 28 6 142 10-8 5314 5146 5230 - 7 142 

10-8 

I *S m Standard Cured; F c Field l.ured 

Types of Breaks: Q~00[I]8 

mlm 1 2 J 4 5 6 
Comments: 
TA 18311 Rev. 
2M 4/ 8 1 

S. J. Gaoe p E Ch. f E 
c- I • ·~ re ngineer 

7?dYJ~~ J By: {/ f ~ -?JR.» 
R. F. Nicholson p E M 

, • 'I atenats & Research E . ngrneer 
20 



Pro.1ect ~arne 

~l.P. 81-C-19 
Project Number 

Laboratory No. 

STATF. OF VF.RHONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

2 
Cover 
Centra 1 files 

APPENDIX C 

C8101229 (28~eport of 7, 14, 28 Day Breaks Date typed 11-3-81 

ray I tem'-----=-5.;:;...01=-·:....;3:....;0:..__ __________ Type of Samp1e. ____ __:_Pr=-e::....l=-i~m.:...:i...:..:n..:.:.a..:...:ry::..._ ________ _ 

Submitted by M. Morissette Title PFP 
--~'---~~~~--

Address _________________ __ 

Source of Material __ '--A~.G~·-A~n~d~e~r~so~n~·~B~e~r_l_i_n _____ Quantity Repreaented ___ l~cy:.,__ ________ _ 

Coarse A~grer,ate ____ C::....o::....o=-l~e~y_-_W~e::....b~s=-t~e~r~v~i...:..:ll.:...:e~ ___ F.ine Aggregate ____ A_._G_._A_n_d_e_r_s_o_n...:..:,_H_l~·g~h~g=-a_t_e..:.:., _V_t_. ___ 

5Effi Cement Brand Northeast Type II Lba. 
-----~~~~~---------- ------------~ -------------

Air Entraining Admixture Darex AEA Dosage 5 oz/cy Admixtur&/RDA Hycol Dosage 3 oz/cwt 

Ha:ximum allm-lable water content, Gal/Cy ______ Total Aggre~ate, Dry Wgt • ____ 30_6_0 ____ _ 

Field Tested by ____ ~M~·~M~o~r~i~s~s~e~tt~e~------~Lab. Tested by __ ..:.:.E..:.:.a..:.:.t_o_n ___________ ___ 

Sampled f rom __ ..ulrwk~·L.-JL#:....:.4~3 -.:@=-.!:p~l~a!..!.nt~--- Date Sampled : ___ 1..:.:.0_-5_-_8_1 _____ _ 

Location Used or to be Used -----------------------------------
Examined for Nod. of Rupture..:.:._ __________ ~Compressive Strength 3000 psj @ 28 days 

TEST RESULTS 

Unit Height Fresh Concrete---::1:....:.4....:.4..L.l=.!3~----:A1r: Pressure 6. 4% Chace '------------
Total Hater, Gal/Cy Used..:.:._ ____ .Slump __ ...!-41_1 

__ Temperature, Concrete 58°F 

Cyl. 
Specimen Unit Date Date Desired 

No. ~vgt. Rec'd Broken age at 
P.C.F. break 

1 140 
10-8 10~13 7 Df' ') 1 "1 

3 140 10-8 10-19 14 4 140 
5 139 10-8 11-2 28 fi 140 
7 140 10-8 

F a Field l.ured *S a Standard Cured; 
Types of Breaks: 

QtJQ00JB mlm 

1 2 J 4 5 6 
Comments: 
TA 183H Rev. 
2M 4/81 

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

8 ":lr:;4Q 1knLl ?.r:..77 

14 4324 4253 4289 . 

28 4916 4996 4956 

S. J. Guge, P.E., Chief En~ineer 
-~ 

? d. I/ ~cf!-vJJ~-///JA)) 
By:------------------­
R. F. Nicholson, P.E., rviJ.e .ia:.; 0t i::.:vr:Jrch tngineer 

21 
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TA S ~S Rev. 4/ 79 P. C' ·vcr !.J... r» Pr e-pared 13y: v ~"---
Da t e:: Oct. 13 , 1.9Bl 

STATE OF VER~10NT 
AGENCY OF TRANSPORTATION 

I~TERIALS & RESEARCH DI VI SION 

RESEARCH INVESTIGATION 

Work Plan No. 81-C- 19 

Shee t 1 of 2 

APPENDIX D 

Subj ect Performance-In-Concrete Eva luation Of The Hinesburg Sa nd and Gravel 3/4 11 Crushed 

Grayel. . d 8 Hine sburg Sa nd & Gravel , Inc. Date July 14, 1981 
Invest 1 gat 1 on Reques te y_______________ ----=----------
Date Informati on Req ui red, __ A_s_ S_o_o_n_ A_s _P_o_s_s_i_b_l_e ______________________ __ 

To determine whet her 3/4 11 crushed gravel f rom Hinesburg Purpose of Invest igat ion, ___________________________________ _ 

Sa nd & Gravel Inc . performs sati sfacto rily in conc r ete. 

Proposed Tests or Evaluation_ Procedure ---------------------------

1 . 1·1ix proport i ons for ea ch Cl ass of concrete shall conform to Tabl e 501.03A. This 

data shall either be s ubmit : ed by the per son requesting the evaluation, or it sha ll 

be s upplied by the Structural Concrete Subdivision fr om mix design procedures in 

normal use . 

2. Concrete sha ll be produced at a n approved Ready-Mi xed Concrete Plant. Cement, sand, 

wate r and admi xtures shall be the sa me as in current use at the plant, and as approved 

by the Age ncy of Transportation. 

3. An approved aggregate in normal use at the Ready-Mixed Concrete Pl ant shall be 

used as a control in a sepa ra te batc h for eac h Class of conc r ete. 

Propos a 1 Di scussed With _R_._ F_r_a_sc_o_i_a _ ___ Proj ected ~\anp01·1er Requirements 1 0 man days 

I t . t · T 8 c d t dB Structural Concrete Subdi vision nves 1 ga 1 on o e on uc e y _________ ____________________________ _ 

Proposed St a rting Date Oct. 5 • 1981 Est i mated Compl e tion Date Jan. 5, 1982 . 

~~_;Disapprova l by J1ater ials & Research [ngineer:22~ /]~ 'P"/f.~ 
~~~~errt{ by Mat eria 1 s & Researc h Engineer Pe \~ ,· ..:; &:cJ t'n. t»rf!f!3.d_ £r~ I 1/;(].,6( 

I·:O t e rials & Research Divis i on 
Agency of Tra nsport a tion 
Date Typed: Oct. 21, 1981 

22 

- r ~ ' -r~ 
f ~ }or --c... -/ : .., _,....,_ l,-) ; I ( /.>e._ --¥? f · .,. 

5; -s~ "' o ~+ ~ ~ r< j) .. r f 
!"'~ T' ~ ..__) :-;-6-.. -r ,.-c, ---- r~ · Y ~I 

/t:. fl.c_~ ~ ~~ r­

c- ---pic_ f.~ 



Vermont A.O.T. 
Research Investigation - W.P. No . 81-C-19 

APPENDIX D 

October 13, 1981 
Page 2 of 2 

4. A separate batch of at least one cubic yard of concrete shall be produced 
for each Concrete Class/Aggregate combination. 

5. Batching and Mixing shall be witnessed and documented, and all materials 
shall b~ sampled by a Materials and Research Division representative. This 
person shall al so conduct the necessary testing and fabrication of the test 
specimens. 

6. Tests of Slump, Air Content, Unit Weight, and Yield shall be in accordance 
with AASHTO T119-74, AASHTO T152-80I, and AASHTO Tl21-79I respectively; 
al so ambient and concrete temperatures shal l be measured and recorded. 

7. Standard 6" cylinder specimens shall be fabricated and cured in accordance 
with AASHTO T23-76. Seven specimens shall be fabricated from each batch, 
six of which shall be tested at the Material s and Research Laboratory for 
compressive strength at ages 7, 14, and 28 days in accordance with AASHTO 
T22. The remaining cylinder specimen from each batch, shall be cured with 
the 28 day compressive strength specimens. At age 28 days, three 2" cubes 
shall be cut from each of these cylinders, and tested for freeze-tha\IJ 
durability in accordance with Vermont A.O.T. test procedure No. 25. The 
test shall be terminated for each set of three cubes, when twenty-five 
percent average weight-loss has occurred. 

8. The details of the testing procedure, and the data obtained shall be docu­
mented in a Materials & Research Division report. The procedure in current 
use by the Research Subdivision shall be followed. 
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