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ABSTRACT 

Initial Report 81-6, December, 1981 

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 11 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. 

Final Report 81-6, January, 1983 

The concrete containing crushed gravel coarse aggregate from 

Hinesburg Sand and Gravel Co., Inc. produced acceptable results 

in freeze-thaw testing and continued approval of the material 

is recommended. 
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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 11 crushed gravel coarse aggregate being produced at their 

facilities 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 11 crushed gravel were obtained from the source 

at Hinesburg and evaluated in the Laboratory for compliance with require­

ments of Section 704.02 of the Standard Specifications. The performance­

in-concrete tests were conducted at the A. G. J\nderson, Co., ready-mix 

plant in Berlin. 
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PROCEDURES 

PHASE I, SECTION 704.02 TESTS 

The 3/4" crushed gravel \'las sampled from an existing stockpile at 

Hinesburg on July 29, 1981. The material \'/aS examir.ed for gradation, 

wear, fractured faces, thin and elongated pieces, and soundness and 1·::.s 

found to conform with Section 704.02 requirements. 

The material was also sanpled on October 3, 1981 from a stockpile 

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

material was examined for gradation and complied wi-th that requirement. 

See Appendix 8 for results of Section 704.02 tests. 

PHASE II, PERFOR/~ANCE-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 conducting the perfor~:.~ce-

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

prepared by Structural Concrete Subdivision personr.el for Class A, Cl2ss B, 

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

out on October 5, 1981. 

Moisture content of the aggregates was determined prior to the start 

of mixing and aggregate weights were adjusted accordingly. Concrete ~as 

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

\'/ere prepared for Class A, Class B, and C1ass C cor.r.:rete containing ... . ne 

Hinesburg 3/4" crushed gravel and the reference ag;regate. 

The materials used in this evaluation are as follows: 

3 



Coarse Aggregates: 

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

B. Reference Aggregate 
3/4" Crushed Igneous Stone 
Cooley, Websterville, Vt, 

Fine Aggregate: 

A. G. Anderson, Highgate, Vt. 

Cement: 

Type II 

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

Air Entraining Admixture: 

Darex AEA 
W. R. Grace & Co., Cambridge, MA. 

Water Reducing Admixture: 

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

Aggregate properties used for preparing mix designs are as follows: 

Hinesburg Coarse Aggregate: 

Bulk Specific Gravity 2,66 
Absorption, percent 0.8 
Dry Rodded Unit Weight, lbs/ft3 - 103,27 

Reference Coarse Aggregate: 

Bulk Specific Gravity 2.59 
Absorption, percent 3 - 1.1 
Dry Rodded Unit Weight, lbs/ft - 94.50 

Fine Aggregate: 

Bulk Specific Gravity 
Absorption, percent 
Fineness Modulus 

4 
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The mix designs used in this evaluation are as follows: 

NEW AGGREGATE MIX DESIGN 

Hinesburg Coarse Aggregate, lbs. 
Fine Aggregate, lbs. 
Cement, l bs. 
Air Entraining Admixture, oz. 
Water Reducing Admixture, oz. 
Net Water, gal. 

Batch Quantities 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 

*Heights shown are for aggregates in the saturated surface 
dry condition. 

REFERENCE AGGREGATE MIX DESIGN 

Reference Coarse Aggregate, 1 bs. 
Fine Aggregate, lbs. 
Cement, lbs. 
Air Entraining Admixture, oz. 
Hater 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 

*Heights shown are for aggregates in the saturated surface 
dry condition. 

Immediately following hatching and mixing operations, each batch of 

concrete was tested to determine Air Content, Unit Weight and Yield, and 

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

of the cylinders were tested for compressive strength, 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, three 2 inch cubes were cut from the center 

section of these cylinders and the cubes subjected to freeze-thaw testing 

in accordance \'lith "Method of Test For Freeze-Thaw Durability of Structural 

Concrete Mixes" VT AOT No. 25. 
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RESULTS 

Initial Report 81-6, December, 1981 

The results of tests performed are as follows: 

H' b 1 nes urg c A oarse \ggregate Class A Class B Class c 

Slump, inches 2 1/2 3 1/2 3 l/2 
Air Content, percen~ 4.ll 5.4 7.5 
Unit Weight, lbs/ft 145.92 143.13 139.62 
Relative Yield, percent 95.8 100.2 104.5 
Compressive Strength, psi 
7 days 4682 3909 3026 
14 days 5323 4257 3541 
28 days 5717 4 784 3942 

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

Refel~ence Coarse Aggregate Class A Class B Class c 

Slump, inches 1 1/2 3 4 
Air Content, percen~ 4.6 5.8 6.4 
Unit ~eight, lbs/ft 143,41 140.53 144.13 
Relative 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 also shown on Laboratory 

reports Nos. C8101229 to C8101234 in Appendix C. Strength-age plots are 

shown in Figures I, II, and III. 

Freeze-thaw test results will be available following the completion 

of testing. 
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RESULTS 

Final Report 81-6, January, 1983 

The results of fr~eze':'"thaw tests are as fo 11 ows: 

Hinesburg Coarse Aggregate Class A Class B Class C 

Freeze-Thaw Durability, percent loss 

25 cycles 6.6 15.4 18.9 
50 cycles 8.7 20.1 22.2 
75 cycles 10.4 22.1 24.5 

100 cycles 11.8 23.1 25.5 

Reference Coarse Aggregate Class A Class B Class C 

Freeze-Thaw Durability, percent loss 

25 cycles 16.7 21.5 17.4 
50 cycles 19.5 25.9 20.2 
75 cycles 20.9 27.7 22.4 

100 cycles 22.2 29.3 23.4 
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CONCLUSIONS AND RECOMMENDATIONS 

Initial Report 81-6, December, 1981 

1. The 3/4" 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 strengths obtained from concretes using 

the Hinesburg aggregate did not reach the same levels as the 

reference concretes, the Hinesburg strengths were acceptable. 

3. It is recommended that the Hinesburg 3/4" crushed gravel be 

approved for use in structural concrete subject to freeze­

thaw test results. 

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

tests is available. 

Final Report 81-6, January, 1983 

1. The Class A and Class B concretes containing the Hinesburg coarse 

aggregate had greater freeze-thaw durability than the reference con­

cretes. The Class C reference concrete performed slightly.better, in 

freeze-thaw testing, than the Class C concrete using the Hinesburg 

coarse aggregate. 

2. It is recommended that the present Hinesburg Sand and Gravel Co., Inc. 

facility in Hinesburg, Vt. continue to be approved as a source of 

crushed gravel coarse aggregate for use in structural concrete. 
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AP DIX A 

STATE OF VEPJ101H 
AGENCY OF TRAriSPORTATIOr~ 

Prcpa 1, 

tc: 
Page: 

HATERIALS & RESEARCH DIVISIOtl - STRUCTURAL C011CRETE SUBDIVISION 

PROCEDURE FOR THE EVALUATION OF IHJ.I STRUCTURAL CONCRETE AGGREGATE 
SOURCES TO DETERMINE COMPLIAtiCE IIITH AOT SPEC I FI CATI OriS 

1
1 
•• ( I' 

5' ] () l 
1 of 2 

The evaluation of a new structural concrete aggregate source (i.e. one on IYhich 
the Materials & 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 Performance-in-Concrete tests. 

The r"aterials and Research Division shall perform 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 the evaluation, describing the type of material, 
quantity available for sampling, and the location of the stockpiles. 

2. The Structural Concrete Engineer shall determine from a site visit, 

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

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

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

4. The material shall be tested at the Materials & Research Division using 
the Structural Concrete Subdivision Annual Aggregate Testing Program 
procedure. 

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

Phase II 

1. Aggregates which meet the requirements of the Phase I evaluation will then 
be tested in concrete. The Structural Concrete Engineer will inform the 
person requesting the evaluation of the Phase II requir~1ents. The per­
formance-in-concrete tests s ha 11 be carried out on Ready J.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 will be borne by the requesting party. The Phase II tests shall 

11 



rr;~ont Agency of Trans rtat on 
Procedure for the Evaluation of 
New Structural Concrete Aggregate 
Sources to Determine Compliance 
with AOT Specifications 

r~ay 5, 1981 
Page 2 of 2 

conform to the Materials & Research Division erformance-in-Concrete 
Procedure for Evaluating a New Aggregate Source. 

2. The Materials and Research 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 is 
available for testing. Any delays beyond the control of the Materials & 
Research Division shall 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 terminate the evaluation. 

3. Test results shall 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. 

12 



STME OF VER110tlT 
AGEtJCY OF TRAiJSPORTATIOIJ 

l·lATERIALS & RESEARCH DIVISION- STRUCTURAL COtJCRETE SUBDIVISIOrl 

P ERFORi·1ArJCE- I fl-COflCRETE 

PROCEDURE FOR EVALUATING A flEW AGGREGATE SOURCE 

1. Mix proportions shall be submitted for each class of concrete required; or 
designed by, the l1aterials 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 Mixed Concrete. 

5. An approved aggregate in norma 1 use at the Ready-l·li xed Concrete p 1 ant 
shall be used as a control in a separate batch for both Field and 
Laboratory Concrete. 

6. At least one cubic yard of Ready t1ixed 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, shall be in accordance 
with AASHTO T119-74, AASHTO Tl52-80I, and AASHTO T121-79I respectively. 

9. Batching, mixing, field testing, and specimen fabrication using Field 
Concrete shall be v-Jitnessed by a representative of the ~1aterials and 
Research Division. 

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. 

11. The ~1aterials and Research Division's involvement in the evaluation 
shall be documented in a Materials & Research Division report. The 
procedure in current use by the Research Subdivision shall be followed 
(including the drafting and approval of a Work Plan before work has 
begun}; 

13 
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182F Rev. 2M 4/81 

STATE OF VERL'10NT Cover 
AGENCY OF TRANSPORTATION Central file~ 

MATERIALS & RESEARCH DIVISION 
Montpelier. Vermont 05602 APPENDI B 

REPORT ON SA}~LE OF AGGREGATE 

Report August 21, , 19 81 ----"'---____c::___ 

Laboratory No. A81 0913 Tested By M. Lavin 

Name Coarse Aggreqate for Concrete 501 

Identification Marks ----~P~r~e~ll~·~m~l~·n~a~r~y~S~a~m~p_l~e __ C_r_u_s_h_e_d_G_r __ a_v_e_l _____________________ _ 

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

Sampled 7- 29 19 81 Received 7-29 --· 
S amp 1 e from ------~S~to~c::.lk~P::....oi....!.l..=e~@ ~Hc!_io_:_n!;:e:.::S:..:::D:.:::-Uc!_r;:z.g_:S:::__:&::__:G::..l,:__:_:H..:...i :..:.n e=-:s::..:b::...:u::...:r~g~...__ ____________ _ 

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

Source of Hater ial ___ .--::H~i~n..:::e=-s=-b u=-r:...,g:L...;:S=--=&~G~,__:_:H~i.:...:n.::::.e.;:...s b.;:...u;;..r:.....>L-________________________ _ 

Location used or to be used Possible Future Use -~~~~:__:__:__ _______________________________ _ 
Examined for Item 704.02 ---~~~~~:_______________ ________________________ __ 

Total Sample 
Sieve Size % Passing 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
1" 100 
3/4" 99 
5/8" 
1/2" 
3/8" 35 
~~0. 4 3 
~ro. 8 2 
~~0. 10 
" .• o. 16 
;:o .. 30 
~io. 50 
;to. 100 
:io, 200 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

Fineness Modulus • ------

Percent of Wear 

AASIITO T3 
AASHTO T4 

- MSHTO T96 29 7 
r B" Grading 
Fractured Faces, % 56 

Thin & Elongated 
Pieces, Z --=2 __ 

Soundness, Z 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 G;,ae p E r'ilief EnSJineer 

• • ub 1 • ., --...~ .._. 



182F Rev. 2M 4/81 2 
Cover STATE OF VERMONT 

AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Central files 

APPENDIX B 

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

Laboratory No. G8100701 Tested By J. Abair 

Harne _______ _c:_Co-"-a=-r·-:s=--e~A-'-'q.Lq).;..r-=e:...c:JgC.:::ac.::t-=e--'-f-=-o'-r_C::..:o::...:n~c::...:r-'e::...;t:....:e:....J.,----'-I_.;:.t....:e __ m_5_0_1 ____________ _ 

Identification Marks ____ E~v~aluation Sample, 3/4" Crushed Gravel 

Submit ted by J. Abair Title PFP Address 
---~----~----- ------------ -------------

Sampled __ 1_0_-3_, 19 81 Received 10-3 • 19 81 

Sample from Stockpile @A. G. Anderson, Berlin, Vt. 
-------~--------------------------------------

Quantity Represented 20 cy 

Source of ~~terial ___ H_i_n_e_s_b_u_r~g_S_&_G_,~_H_i_n_e_s_b_u_r_=g~,_V_t_. _____________________ _ 

Location used or to be used W.P. 81-C-19 
---~~----------------------------

Examined for 704.02 

Total 
Sieve Size 

4 1/2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
1" 
3/4" 
5/8" 
1/2" 
3/8" 
No. 4 
~!o. 8 
No. 10 
:~o. 16 
No. 30 
No. so 
~lo. 100 
No. 200 

--------------------------------------------

Sample 
% Passing 

lQQ 

34 
6 
3 

-----

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

Fineness Hodulus "' 

Lumments: 

Percent of Wear 

AASHTO T3 
MS!i"TO T4 
AASHTO T96 ----

Fractured Faces, % 

Thin & Elongated 
Pieces, Z 

Soundness. % Loss 

----

This material was examined for gradation. The results 
are as indicated. 

Sand 
Portion 

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

t~{ ll Cc~~ I 
sy: lilJr 
R F l';lrll':kr;·fJ P E ·:,,- ., ·" 11. ~')",:t;;r.·l'I ErlL';'le•'J-• • v '"~' 1 • "I 111u,l.:,ic;:, \c..~ v ,· .v 



Project :lame 

·.~. P. 81-C-19 ---
Proj cc::: Number 

STATE OF VF.Rt·WNT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Report on Concrete Test Beam or Cylinders 

2 
Cover 
Central files 

APPENDIX C 

Laboratory No. C8101231 (28L eport of 7, 14, 28 Day Breaks Date type d _ _____:;:l=-1_---'-3_-8---'1=---

Pay I ter.1 ___ _:5:_::0:_::1:_:_•-=2-=0 ______ _ Type of Sample ____ ~P~r~e~l~,~·m~i:_:_n~a~r~y _________ __ 

Submitted by M. Morissette Title -------------- PFP Addre 

Source of Material A.G. Anderson, Berlin Quantity Represented 1 c 
~~~~~~~~L-~~~---- -------~---------

Coarse Aggregate Hinesburg S & G, HinesburgFine Aggregate __ ~A~·-G~·~A~nd~e~r~s~o~n~·~H~i~q~h~g~a~t~e~,V~t~·~-----

Cement Brand _______ N_o_r_t_h_e_a_s_t _____________ Type __________ I_I _____ Lbs. _____ 6_6_0 ____ __ 

Air Entraining Admixture Darex AEA Dosage 5 ozjcy Admixturet·lRDA Hyco 1 Dosage 3 oz/cwt 
--------'----

}faxim~.::n allmvable water content • Gal/Cy Total Aggregate, Dry Wgt. ---------- ---------------2944 

Field Tested by Morissette Lab. Tested by ------------------------Eaton 

Sampled from Trk. #37 @ plant Date Sampled: 10-5-81 
------------------

Location Used or to be Used -------------------------------------------------------------
Exambed for Hod. of Rupture ________________ Compressive Strength 4000 psi @ 28 days 

TEST RESULTS 

Unit ::eight Fresh Concre te. __ __:1c_!4~5_..... =-.92,__ __ Air: Pressure ___ ___,_4_,_. 4-"--%"'-o Chace __________ _ 

To tal \·Tater, Gal/Cy Used Slump -----

1 Cy . 
Speci:c.en Unit Date Date Desired 

~~0. Hgt. Rec'd Broken age at 
P.C.F. break 

HA 1 147 10-8 10-13 7 ? 146 
3 147 10-8 I 10-19 14 4 146 
5 147 10-8 11-2 28 6 146 
7 147 10-8 

I l 
I I I 

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

QEJQ0[]8 mlm 

Com::ne::-.c 3: 
TA 185 Rev. 
m4nl 

1 2 J 4 5 6 

2!-,:" 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 

8 4775 4589 4682 

14 5234 5411 5323 

28 5871 5562 5717 

lG 
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. p' ----------------- Centra 1 files 
Projc:::. Number MATERIALS AND RESEARCH DIVISION 

Montpelier, Vermont 05602 APPENDIX C 

Report on Concrete Test Beam or Cylinders 

Labo~::.tory No. C8101233 (28) __ Report of 7, 14, 28 Day Breaks Date typed ___ l_;;l_-_;_3_-8_1 __ 

Pay I: 

Sub mi :ted b Y_---.:M_:_:o::.:r~i:....:s:...::s:....::e:....::t:....::t:.::e=------T it PFP Addre 

Sourc~ of Material A.G. Anderson - Berlin Quantity Represented ___ ~l~cL_ _________ __ 

Coars~ Aggregate Hinesburg S & G, Hinesburg Fine Agg reg at e. __ __:A~. G.....:·~A__:n_d_:_e r_s_o:_n_-_H__:i~g_h;;_g a_t.:...e=-..:':.___:.V_t_;_. _ 

Cemer.: Brand _____ N_o_r_t_h_e_a_s_t _________ Type II Lbs • ____ 6_1_1 ___ _ 

Air E~training Admixture Darex AEA Dosage 4 ozjcy AdmixtureNRDA Hycol Dosage 3 oz/cwt 

~faxir -~ allm.;able water content, Gal/Cy Total Aggregate • Dry Wgt. ---------- ------------------2997 

Field Tested by ___ M_o_r_i_s_s_e_t_t_e ________________ ~Lab. Tested by __________ E_a_t_o_n ______ ___ 

Sampl~d from Trk. #41 @ plant Date Sampled: ___ l~0-~_5_-_8_1 _________ ___ 

Locat~on Used or to be Used --------------------------------------------------
Exami~.2d for Nod. of Rupture. _________________ Compressive Strength 3500 psi @ 28 days 

TEST RESULTS 

Unit ··e.ight Fresh Concre te. __ __:::1...:.4.::..3.:....1::._3;:._ _ ______:Air: Pressure 5.4% Chace ---------------------
Total \·later, Gal/Cy Used. _____ Slump_3-=\ ___ Temperature, Concrete 

Cyl. 
Spec~:nen Unit Date Date Desired 

~"C) • lvg t • Rec'd Broken age at 
P.C.F. break 

1 144 
10-8 10-13 7 HB 2 144 

3 144 
10-8 10-19 I 14 4 144 

5 144 
6 143 10-8 11-2 28 

7 144 
10-8 

I 
I 

~- F = Field r.ured *S - ~~and~rd Cured; 
Types ~f Breaks: 

GJDQ0[08 mlm 
1 2 J 4 5 6 

Co01me;:. ~ 3: 
T A l C; '; • • Rev • 

211 

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 3936 3882 3909 

14 4226 4288 4257 

28 4651 4916 4784 
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APPENDIX C 

La bora. tory No. C8101234 (28L __ Report of 7,14,28 Day Breaks Date type d~--=-1 =-1--'3=---'8=-=1=----

Pay It em. __ __:5~0,."""'1"-'.~3~0~--------- Type of Samp le ____ __:_P::....r-=-e-'-l.:..:.i m.:.:..l.:...:. n..:..:ac..:.r-""-y ________ _ 

Subr:d.tted by M. Morissette Title PFP 
--~~~~~~~--- -------- Addre 

Source of Material A.G. Anderson - Berlin Quantity Represented ___ ~1~cy~---------

Coarse Aggregate Hinesburg S & G, Hinesburg Fine Aggregate _____ A_._G_._A_n_d_e_r_s_o_n_-_H_i~g_h~ga_t_e ____ 

Cerc.e:-.::: Brand Northeast Type 
----~~~~------------------- ----------

rr Lbs. -----------------565 

Air E~training Admixtur Darex AEA Dosage 5 oz/cy Admixture HRDA Hyco 1 Dosage --------3 oz/cwt 

~raxir"Jm allowable water content, Gal/Cy Total Aggregate, Dry Wgt. ----- -----------
Field Tested by Morissette Lab. Tested by __________ E_a_t_o_n ___________ ___ 

Sampled from Trk. #37 @ plant Date Sampled : ___ 10_-_5_-_8_1 _____ _ 

Loca~ion Used or to be Used ---------

Exami~ed for ~fod. of Rupture~---------------------Compressive Strength 3000 psi @ 28 days 

TEST RESULTS 

Unit ~:e.ight Fresh Con ere te 139.62 Air: Pressure 7. 5% Chace ---------------- ~--~---- ---------------------
Total Hater, Gal/Cy Used _______ Slump 3 1/2 Temperature, Concrete 

Cyl. 
Speci.men Unit Date Date Desired 

~io. ~-lgt. Rec'd Broken age at 
P.C.F. break 

HC 
1 140 
2 140 10-8 10-13 7 
3 

I 
140 l 4 140 10-8 10-19 14 

5 
I 

140 
6 140 10-8 11-2 28 
7 

I 10-8 

I 
I I 

- n I 
F' "' Field r.ured *S - ~tandard Cured; 

Types of Breaks: 

Q~Q00JB mlm 
1 2 J 4 5 6 

Corr01er~ts: 
TA 123H Rev. 
2M 4/21 

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

8 3010 3042 3026 

14 3563 3519 3541 

28 3997 3837 3942 

. 

--;;r?d.~ !/ c-~~~-fl~------/0£/r 
By: ___ _ 
R. F. ;: P.~., 

Type 
2 

I 
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MATERIALS AND RESEARCH DIVISION 
Montpelier. Vermont 05602 

Report on Concrete Teat Beam or Cylinders 
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APPENDIX C 

Date typed 11-3-81 

Pay Item~--~5YOA1~.2~0~------------------- Type of Sample ________ ~P~r~e~l~im~in~a~r~yL_ ________________ __ 

Submitted b~· Morissette Title PFP Addre -------= 

?ource of Material A.G. Anderson, Berlin Quantity Repreaented~ ___ 1 __ c_y ____________ ___ 

Coarse Aggregate Cooley - Websterville Fine Aggregate A.G. Anderson, Highgate 

Cement B rand __________ _!Nl\o<-lr_t,hea s t,__ ______ Type. ___ ____...:Io..:'I=-----------L.bs ·-----"-6...:C6-"--0 ____ _ 

Air Entraining Admixture Darex AEA Dosage 5 oz/cy Admixture v/RDA Hycol Dosage _ __::3:....._:::o..=z.L/.:::..c.:..:.w-=t-

Haximum allmvable water content, Gal/Cy Total Aggregate, Dry Wgt. 2812 --------- ------------
Field Tested by M. Morissette 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 Hod. of Rupture. ____________________ C.ompressive Strength 4000 psi @ 28 days 

TEST RESULTS 

Unit \·Te.ight Fresh Concrete~::::..1_.:_43.::_::.__.4:..:.1::__ ___ _;Air: Pressure 4.6% Chace 
~-------------------

Total Hater, Gal/Cy Used. _____ Slump 1~ 11 Temperature, Concrete. ____ ~60~0_:F~Ambient 53°F 

Cyl. 
Specimen Unit Date Date Desired 

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

1 144 
RA 2 143 10-8 10-13 7 

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

10-8 

I 
I j 

*S = Standard Cured; 
Types of Breaks: 

F "' Field r.ured 

mlm 
1 2 3 4 5 6 

Cor::"-nents: 
TA l83fi Rev. 
2~1 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 I 4447 4580 4514 

14 5190 5341 5266 

28 6163 6083 6123 

1 
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11-3-81 

Submi:ted by _____ M_o_r~i_s_s_e_t_t_e ______ Tit Address ----------- ~------------------------------------
PFP 

Soure::: of Material A.G. Anderson, Berlin, Vt. Quantity Represented~----1--~~-------------

Ceme~: Brand~ __ ~N~o~r~t~h~e~a_s_t _______________________ Type _____ I_I _____________ Lbs. ______ 6_1_1 ________ ___ 

Air E:-.training Admixture Darex AEA Dosage 4 oz/cy Admixture HRDA Hyco 1 Dosage 3 oz/ cwt 

2953 }faxir:·_";TI allowable water content, Gal/Cy Total Aggregate, Dry Wgt. ---------- ------------------
Field Tested by M. Morissette Lab. Tested by Eaton 

------~~--~~----------------~ ------------------------------
Sar.1pl~d from Trk. #43 @ plant Date Sampled: ____ 1_0_-_5_-_8_1 __________ ___ 

Locat~on Used or to be Used 
------------------------------------------------------------~----

Exami~ed for ~Iod. of Rupture~ ________________________ Compressive Strength 3500 psi @ 28 days 

TEST RESULTS 

Unit ·:e. igh t Fresh Cone re te _ __:1c...!.4~0_,_. ~5~3 ___ ---.:Air: Press u re __ 5:::..·:.~8::c:;%=---- Chace ____________ _ 

Total \·later. Gal/Cy Used _____ .Slump ____ 3 __ Temperature, Concrete 60°F 

Cyl. 
Spec::_:aen Unit Date Date Desired 

~~0. ~olgt. Rec'd Broken age at 
P.C.F. break 

RB 1 142 
10-13 7 2 142 10-8 

3 142 I 14 4 142 10-8 10-19 

5 141 
6 142 10-8 11-2 28 

7 142 
10-8 

I 
n;.. F "' Field r.ured *S = ~~andard Cured; 

Types of Breaks: 

GJEJ00[08 mlm 
1 2 J 4 5 6 

ColT!I:'.e;,: 3: 
TA 12:',[~ Rev. 
~f :l 

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

8 3827 4005 3916 

14 4845 4775 4810 

28 5314 5146 5230 

I 

\ 

2fl 

Break Type 
1 2 

I 
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Date typed 11-3-81 

Pay It em _ __c:_S-=0-=1'-".-=-3-=-0--~--------- Type of Sample. ______ _:__ ___ -"-----------

Submitted by M. Morissette Tit 
---~~~~------

PFP Addres 
----------- ~-----------------------~-----

Source of Material ___ ~A~·-G-=-·~A~n_d~er~s~o~n~·~B~e~r~l~i~n _____ ~_Quantity Represented __ ~_1_c-=-y _____ _ 

Coarse Aggregate ____ C_o_o_l~ey~-__ v_/e_b_s_t_e_r_v_i_l_l_e ___ Fine Aggregate ____ A_.G __ ._A_n_d_e_r_s_o_n~,_H_ig~h_g~a_t_e_, __ V_t_. __ 

Cer.:en:: Brand Northeast Type II Lbs. 
--~--~~~~~--------------- ----------------- 5Effi 

Air Entraining Admixture Darex AEA Dosage 5 oz/cy Admixture:YIRDA Hyco 1 Dosage 3 oz/cwt 

}faximu'1ll allmvable water content, Gal/Cy _____ Total Aggregate, Dry Wgt. ____ 3_0_6_0 _____ _ 

Field Tested by _____ ~M~-~M~o~r~l~·s~s~e~t~t~e~-----------~Lab. Tested by _____ E~a~t~o~n~--------------

Sar.:pled from ____ ~T~r~kL·~#L4~3~@~p~l~a~nt~------- Date Sampled: ----------------------10-5-81 

Location Used or to be Used 
·------------------------------------------------------~---------

Examined for Nod. of Rupture __________________ Compressive Strength 3000 psi @ 28 days 

TEST RESULTS 

Unit :·:eight Fresh Con ere te 144 13 Air: Pressure 6. 4% Chace 
~~~~~------~ --~~~-- ------------------

Total Hater, Gal/Cy Used _____ Slump_...!..4'_' __ Temperature, Concrete~-5~8~0...:...F_~Ambient 50°F 

Cyl. 
Speci~en Unit Date Date Desired 

~~0. lvgt. Rec'd Broken age at 
P.C.F. break 

1 140 
10-8 10-13 7 .RC ? 141 

3 140 
10-8 10-19 14 4 140 

5 139 
10-8 11-2 28 fi 140 

7 140 
10-8 

I I I 
*S ~ Standard Cured; 
Types of Breaks: 

F = Field r.ured 

mlm 

1 2 3 4 5 6 
Com::nen t 1: 
TA Ur~:; 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 3549 3604 3577 

14 4324 4253 4289. 

28 I 4916 4996 4956 

I 
S. J. GJge, P.E., Chisf En~ineer 

21. 
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APPENDIX D 

Performance-In-Concrete Evaluation Of The Hinesburg Sand and Gravel 4" Crushed su:ject. ________________________________________________ ~-------------------------
Grave . 

ln\~stigation Requested Hinesburg Sand & Gravel, Inc. 
-------------------------------

Date July 14, 1981 

Da~~ Information Required, ___ A __ s_S_o_o_n __ A_s __ P_o_ss_l_·b_l_e ____________________________________ __ 

To determine whether 3/4" crushed gravel from Hinesburg 
Pur,Jose of Investigatio ~---------------------------------------------------------

Sand & Gravel Inc. performs satisfactorily in concrete. 

P r: ,JO sed Tests or Eva 1 u at ion_ Procedure -----------------------------------------­

l. l·lix proportions for each Class of concrete shall conform to Table 501.03A. 

d:ta shall either be submitted by the person requesting the evaluation, or it shall 

t:: supplied by the Structural Concrete Subdivi sian from mix design procedures in 

r: rma 1 use. 

2. Concrete shall be produced at an approved Ready-l~ixed Concrete Plant. Cement, sand, 

w:ter and admixtures shall be the same as in current use at the plant, and as approved 

by the Agency of Transportation. 

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

u:::d as a control in a separate batch for each Class of concrete. 

Pr'.,Josal Discussed \~ith 
R. Frascoia Projected Manpower Requirements 10 man days 

---------------

I~.::stigation To Be Conducted Structural Concrete Subdivision 

Pr·.:;osed Starting Date Oct. 5 • 1981 Estimated Completion Date Jan. 5, 1982 

·~ . h E . ~ 2. /J ~ O '~~-::Jr-; . . ;oval/Disapproval by l·latenals & Researc ng1. neer~<7= / f ~~ '/I 1 .' 

" ·errf( by 1·1a teri a l s & Research Engineer 8 \~ ,· 0 4fil_ /rpl?;re:.[0 cr-f ~~~ 1 ~/c;lY 
/~'·:rials & Research Division 
As~~cy of Transportation 
De '.r: Typrcd: Oct. 21, 1981 
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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 also 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 T121-79I respectively; 
also ambient and concrete temperatures shall 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 ~1aterials 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 211 cubes 
shall be cut from each of these cylinders, and tested for freeze-thaw 
durability in accordance with Ve1111ont A.O.T. test procedure No. 25. The 
test shall be terminated for each set of three cubes, when t\!Jenty-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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