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11 The information contained in this report was compiled 
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and recommendations contai ned herein are based upon the research 

data obtained and the experti se of the researchers, and are not 

necessarily to be construed as Agency policy. This report does 

not constitute a standard, specification, or regulation. The 

Vermont Agency of Transportation assumes no liabi lity for its con

tents or the use thereof. 11 
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ABSTRACT 

As aggregate sources are developed tests must be conducted to 

assure that the materials meet specifi cations and perform satisfactorily 

when used in concrete mixtures. 

This 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 stone produced by Pike Industries Incorp

orated at their facility in ~laterford, Vermont. 

The results indicate that the material performs satisfactorily. 
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INTRODUCTION 

There have been instances in the past, where a source of aggregate 

for Structural Concrete has conformed to Section 700 requirements, but 

has subsequently failed to produce concrete of acceptabl e strength. A 

procedure cal l ed "Procedure For The Evaluation Of New Structural Concrete 

Aggregate Sources To Determine Compliance With Agency of Transportation 

Specifications" ; (PENCAS ) , was recently developed to provide , in addi t ion 

to the existing Section 704 .02 tests of physical properties, a basi s t o 

determine whether concrete contai ning a new aggregate, could achieve 

acceptable strength. (see Appendi x A for PENCAS). Pike Industries 

Incorporated, of Til ton, New Hampshire , requested l ate in January 1981 

that the Agency approve 3/4 inch Crushed Stone bei ng produced at thei r 

crushing operation i n Waterford, Vermont for possible use in Structural 

Concrete on the Waterford-St. Johnsbury I 93 projects . 

This material was sampl ed by Materials and Research Division 

representatives and tested for compliance with Section 704.02 of the 

Standard Specifications. The PENCAS procedure was then used to compare 

concrete mixtures containing thi s aggregate, with mi xtures containi ng 

a reference aggregate . Concrete was produced under both laboratory and 

f ield conditions. The fie l d concrete was produced at the Lawrence Sangravco 

Plant in St. Johnsbury, Vermont at the request of Pike Industri es , Inc . 

Laboratory concrete was produced at the Central Laboratory of the Materials 

and Research Division. 
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TESTING PROGRAM 

PHASE I - SECTION 704.02 TESTS 

Pike/Water~rd 3/4 inch crushed stone was sampled from an existing 

stockpile at Pike's quarry in ~laterford, Vermont on February 24, 1981. 

This material was found not to conform to the Gradat ion requirement, being 

deficient in the 3/8 inch fraction, and also appeared to be a blend of 

crushed gravel and crushed stone. 

Pike Industries subsequently screen-blended this material with l/2 

inch stone to adjust the 3/8 inch deficiency and created a new stockpile. 

This new stockpile was sampled on April 17, 1981 and was found to comply 

with Section 704.02 requirements. The report on Laboratory No. ABl-0218 

which documents the Section 700 tests is in Appendix B. 

PHASE II - PERFORMANCE IN CONCRETE TESTS 

As required by PENCAS, after the aggregate had been tested to determine 

conformance with Section 700 requirements, it was tested in concrete under 

both laboratory and field conditions. Mixtures were designed by Structural 

Concrete personnel for Class A, Class B, and Class C concrete using the 

following materials: 

Coarse Aggregate: 

A. Proposed New Aggregate 
3/4 inch Crushed Rock 
Pike Industries, Inc., Waterford, Vt. 

B. Reference Aggregate 
3/4 inch Crushed Gravel 
Lawrence Sangravco, Guildhall, Vt . 

Fine Aggregate: 

Lawrence Sangravco, Guildhall, Vt. 
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Cement : 

Glens Fall s Type II 
Glens Fall s, New York 

Air Entraining Admi xtures : 

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

Water Reducing Admixture: 

WRDA \'lith Hycol 
W. R. Grace & Co., Cambridge, Mass . 

Aggregate properties used for prepari ng mi x designs are as 

follows: 

Pike Coarse Aggregate: 

Bulk Specific Gravity 
Absorpt ion, percent 
Dry rodded unit weight, lbs ./ft3 

Gui ld hal l Coarse Aggregate : 

Bulk Specific Gravity 
Absorption, percent 
Dry rodded uni t weight, lbs./ft3 

Guildhall Fine Aggregate: 

Bul k Specific Gravity 
Absorption, percent 
Fineness modulus 

2. 94 
0. 5 

- 1 07.13 

2. 74 
0.9 

- 101 . 80 

2. 64 
1.3 
2.90 

FIELD CONCRETE 

Ready mi xed concrete wa s produced and tested at t he Lawrence Sangravco 

plant in St . Johnsbury, Vermont during the day of May 15, 1981. Moisture 

content of the aggregates was determined prior to the start of mixing, and 

aggregate weights were adjusted. Concrete was mixed in a standard t ruck 
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mixer with batch size being one cubic yard . Batches were prepared for 

each Class A, Class 8, and Class C concrete containing the Pike 3/4 inch 

Crushed Stone, as well as for Class A, Class B, and Class C concrete 

containing the reference aggregate; Gui ldhall 3/4 inch Crushed Gravel. 

LABORATORY CONCRETE 

Laboratory concrete was produced and tested in the Central Laboratory 

on the day of May 20, 1981. Aggregates were dried prior to mixing, which 

was carried out in a lancaster pan mixer . Batch size was approximately 

1.75 cubic feet. Batches were prepared for each Class A, Class B, and 

Class C concrete containing t he Pike 3/4 inch Crushed Rock, as well as 

for Class A, Class B, and Class C concrete containing the reference 

aggregate. Mix proport ions for the Lab-produced concrete are as shown 

in Tables 1 and 2, and for the Field-produced concrete in Tables 3 and 4. 

TABLE 1 
REFERENCE AGGREGATE 

LAB MIXTURES- BATCH QUANTITIES PERCY. 

Class A Class 

*Reference Coarse Aggregate, lbs. 1692 1692 
*Fine Aggregate, lbs. 1275 1428 
Cement, lbs. 660 611 

B Class c 

1692 
1535 

565 
Air Entraining Admixt ure, oz. 4 3 1 1/2 
Water Reducing Admixture, oz. 19.8 18.3 17.0 

Net Water, Gals. 33 .1 33.3 36.3 

*Aggregates hatched dry, weights converted to saturated surface
dry condition. 
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TABLE 2 
NEH AGGREGATE 

LAB MIXTURES- BATCH QUANTITIES PERCY. 

Class A Class B 

*New Coarse Aggregate, lbs . 1773 1773 
*Fine Aggregate, lbs. 1290 1438 

Cement , 1 bs. 660 611 
Air Entraining Admixture, oz. 4 3 
Water Reducing Admi xture , oz. 19.8 18. 3 

Net ~later, Ga l s. 34.3 35.0 

Cl ass C 

1773 
1550 

565 
1 1/2 
17 . 0 

34.2 
*Aggregates batched dry , weights converted to saturated surface
dry condition . 

TABLE 3 
REFERENCE AGGREGATE 

FIELD MIXTURES - BATCH QUANTITIES PERCY . 

Cl ass A Class 8 

*Reference Coarse Aggregate, lbs. 1692 1692 
*Fi ne Aggregate, lbs. 1275 1428 
Cement , 1 bs. 660 611 
Air Entraining Admixture, oz. 3 1/2 3 
Water Reduci ng Admi xture, oz. 1 9. 8 18.3 

Net Water, Ga l s. 30.1 28 . 9 
*Weights converted to saturated sur face-dry condition . 

TABLE 4 
NEH AGGREGATE 

FIELD MIXTURES- BATCH QUANTITIES PERCY. 

Class A C1 ass B 

*New Coarse Aggregate, lbs. 1773 1773 
*Fine Aggregate, 1bs. 1290 1438 
Cement, 1 bs. 660 611 
Air Entraining Admixture, oz. 3 1/ 2 3 
Water Reduc ing Admixture, oz. 19.8 18.3 

Net ~Ja ter, Ga 1 s. 29 . 6 25 . 5 

*Weights converted to saturated surface-dry condition . 
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Class c 

1692 
1535 

565 
1 1/2 
17.0 

25.5 

Class C 

1773 
1550 

565 
1 1/2 
17.0 

28.1 



Tests were performed on the fresh concrete to determine; Air Content, 

Unit Weight, Slump and Yield. Seven standard 6" r/J x 12" cyl inders were 

prepared from each batch. Six of the cylinders were tested for compres

sive strength, two each at ages 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 secti on of these cyli nders and the cubes 

subjected to the Agency of Transportation Test Procedure No. 25 for freeze

t haw durability. The results of freeze- thaw durability tests are shown in 

Table 9. The results of other tests on the fres h and hardened concrete 

are shown in Tables 5, 6, 7, and 8. 

TABLE 5 
REFERENCE AGGREGATE 

LAB MIXTURES ; TEST RESULTS 

Class~ 

Slump, inches 2 3/4 
Air Content, percenj 5.4 
Unit Weight, 1bs/ft 148.01 
Relative yield, percent 97.6 
Compressive strength, ps i 

7 days 3489 
14 days 4134 
28 days 4696 

(Design compressive strength, ps i) (4000) 

TABLE 6 
NEW AGGREGATE 

LAB MIXTURES; TEST RESULTS 

C1ass A 

Sl ump, inches 2 l/2 
Air Content, percenj 5.0 
Unit Weight, lbs/ft 152.03 
Re lative yield, percent 97.7 
Compressive Strength, psi 

7 days 3616 
14 days 4172 
28 days 4766 

. (Design compressive strength, ps1) (4000) 

7 

Class B Class c 

2 l/4 3 
4.2 4.8 

148.97 148.05 
99 .7 102.4 

3192 3356 
3524 3857 
4390 4271 

(3500} (3000) 

Class B Class C 

2 2 
4.9 4.4 

151.60 152.08 
100.5 102.2 

3214 3365 
3935 3939 
4594 4253 

(3500) (3000) 



TABLE 7 
REFERENCE AGGREGATE 

FIELD MIXTURES; TEST RESULTS 

Class A 

Slump, i nches 3 l/4 
Air content, percent 3.4 
Unit wei ght, lbs/ft3 149.67 
Relati ve yield, percent 95.2 
Compressi ve strength, psi 

7 days 4435 
14 days 4747 
28 days 5292 

(Design Compressive Strength, psi) (4000) 

TABLE 8 
NEW AGGREGATE 

FIELD MIXTURES; TEST RESULTS 

Class A 

S1 ump, inches 3 1/2 
Air content, percent 3.6 
Unit weight, lbs/ft3 151.40 
Relative yield, percent 96.5 
Compress ive strength, psi 

7 days 4713 
14 days 5199 
28 days 5655 

(Des ign Compress ive Strength, psi) (4000) 
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Class B Class C 

3 1/2 3 
6.2 4.0 

144.95 147.91 
100.6 99.4 

3701 3577 
4069 4085 
4819 4505 

(3500) (3000) 

Cl ass B Class C 

3 2 1/2 
3. 7 4.4 

152 .1 2 150.56 
96.0 100.7 

4315 3639 
4753 4094 
5186 4643 

(3500) (3000) 



1. 

2. 

TABLE 9 
FREEZE- THAv/ DURABILITY 

Percent Hei ght 
Mi xture Type Class 25 Cycles 

Ne\oJ Aggregate A 1 
B 6 
c 8 

Reference A 5 
Aggregate B 9 

c 21 

* 
** 

Test termi nated at 63 cycles. 
Extrapolated from plot of data. 

50 C.vcl es 

4 
16 
15 

12 
14 
40 

oss After 
75 Cycl es 100 Cycles 

10 17 
(40)* -
(41) * -
21 ** 45 
23 ** 32 

(86) * -

In Appendix C, the results of compressi ve strength tests are shown on 

Laboratory Report Nos. C8100251 to C8100256 for the fie ld produced concrete, 

and Nos. C8100306 to C810031 1 for t he lab-produced concrete. Strength-age 

plots for t he field and lab-produced concrete are shown in Figures I, II, 

and III. 
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CONCLUSIONS AND RECOMMENDATIONS 

1. The 3/4" crushed stone coarse aggregate from Pike Industries, 

Inc., Waterford, Vermont complied with all requirements of 

Section 704.02 when tested in conjunction with this evaluation. 

2. For al l classes of concrete usi ng Guildhall sand, whether 

produced in the l aboratory or as ready mixed concrete, the 

mixtures with Pike/Waterford coarse aggregate had strengths 

equal to or greater than the reference concrete. 

3. For Class A and C mixtures using Gui l dhall sand, the concrete 

with Pike/Waterford coarse aggregate had greater freeze-thaw 

durability than the reference concrete. 

4. It is recommended that 3/4 inch crushed stone from the Pike 

Industries, Inc. quarry in Waterford, Vermont be approved for 

use in structural concrete . 
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APPENDIX A 
STATE OF VEH/1DIH 

AG ENCY OF TRANSPORTATION 

Prepared Uy: P.A. Cover 
Uate: 11ay 5, 19cl 
Paoe: 1 of 2 

HATERIALS fJ RESEARCH DIVI SIOU - STRUCTURAL COUCRETE SUBDIVI SION 

PROCEDURE FOR THE EVALUATION OF US/ STRUCTURAL CONCRETE AGGREGATE 
SOURCES TO DETERMINE COMPLIAt~CE ~liTH AOT SPECIFICATIONS 

The evaluation of a new structural concrete aggregate source (i.e. one on whi ch 
the Materials & Research Divi sion has no servi ce-in-concrete data) shall be 
divided into two sections call ed : 

Phase I Section 700 and rel ated tests; and 

Phase II Performance-i n-Concrete tests. 

The Materials and Research Divi sion shall perform all Phase I and Phase II tests. 

Phase I 

1. A wri tten request shall be made to the Materials & Resea rch Engineer by 
the person requesting the evaluat ion, describing the type of material, 
quantity availabl e for sampling, and the location of t he stockpil es. 

2. The Structural Concret e Engineer shall determine f rom a site vi s it, 

a) Does a stockpile of at l eas t a day ' s production of 
processed ma t erial exist? 

b) Can sampl es be obtained in the standard manner fro~ the 
s tockpiles? 

3. If 2(a) and 2(b) are yes , the Structural Concrete Engineer shal l ma ke 
the necessary arrangements and obtain sampl es from the stockpil es 
des i gnated by the producer. 

4. The ma t erial shall be t es ted at the Materials & Research Divi sion us ing 
the Structural Concrete Subdivi sion Annua l Aggregate Testing Program 
procedure. 

5. Report the resu lts (as a Prel imi nary Samp l e ) on the s tandard f·1aterial s and 
Research Division forms , and send a copy of the t es t results to the 
aggregate producer. 

Phase II 

1. Aggregates which meet the requ i rements of the Phase I evaluati on will then 
be t ested in concrete . The Structural Concrete Engineer will inform the 
person requesting the evaluati on of the Phase II requi rements . The per
formance-in-concrete tests shall be carried out on ·Ready r\i xed concrete 
containing the aggregate being evaluated. At the same time concrete with 
a control agg regate (sel ected by t he Structural Concrete Engineer) will 
al so be processed. Costs for processing the aggregate thru the Ready-Mix 
pl ant will be borne by the requesting party . The Phase II tests shall 

14 



Vermont Agency of Transportation 
Procedure for t he Evaluat ion of 
New Struct ural Concrete Aggregate 
Sources to Determi ne Compli ance 
with AOT Specifi cations 

t~ay 5, 1 981 
Page 2 of 2 

conform to the Materials & Re~earch Division Performance- in-Concrete 
Procedure for Eva 1 ua t i ng a Ne~1 Aggregate Source . 

2. The Ma terials 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 
avai l able for test i ng . Any delays beyond the control of the Materials & 
Research Divi sion sha ll be documented and the person request i ng the eval
uation shall be notifi ed of the consequent extension of time required to 
complete the test ing. Failure of the aggregate to pass t he requirements of 
the Phase I section wou l d terminate the evaluation. 

3. Test resul t s sha ll be the basis upon wh ich the Structural Concrete Engi neer 
shall recommend acceptance , further t esting, or rejection to the Materials 
and Research Engineer . 

4. The Materials and Research Engineer shall inform the person making the 
request of the accepta bility of the aggregate, when the Phase II tests 
have been completed . 
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APPENDIX A 

STATE OF VERMONT 
AGEtiCY OF TRANSPORTATIOf~ 

Prepared By: P.A. Cuver 
Date : May 5, 1981 

I~ATERIALS & RESEARCH DIVISION - STRUCTURAL CmJCRETE SUBDIVISION 

PERFORI>1ANCE- I N-COIJCRETE 

PROCEDURE FOR EVALUATING A f~EH AGGREGATE SOURCE 

1. 1·1ix proportions shall be submitted for each cl ass of concrete requi red; or 
designed by, the Materials and Resear ch Division and shall conform to 
Tab 1 e 501. 03A. 

2. Test shall be run on both Fiel d and Laboratory Concrete. 

3. Fi el d Concrete shall be produced at an approved Ready-l~ i xed Concrete Plant. 
Cement, sand , water , and admixtures shall all be the same as i n current 
use at the plant, and as approved by t he Agency of Transportation. 

4. Laboratory Concret e shall be prepared at the Central Laboratory with the 
same mater ial s used in t he Ready Mi xed Concrete . 

5. An approved aggregate in normal use at the Ready-14 i xed Concrete plant 
shal l be used as a control i n a separate batch for both Fiel d and 
Laboratory Concrete . 

6. At l east one cubic_ yard of Ready Mi xed concrete shal l ' be produced f or each 
cl a.ss of concrete conta ini ng each new and control agg regate bei ng eval
uated. 

7. Test cyl inders shall be fabr i cated and cured in accordance with AASHTO 
T23-76. 

8. Tests of Slump , Ai r Content , Uni t Weight and Yield, shall be in accordance 
wi t h AASHTO T119-74, AASHTO T152-801, and AASHTO T121-79I respectively . 

9. Batching, mi xing , fie l d testi ng , and specimen fabricati on us ing Field 
' Concrete shall be witnessed by a representat ive of t he Material s and 

Research Di vi si on . 

10. Cyl inder specimens shall be tested at t he t-1aterial s and Research 
Labora tory fo r compressive st rength at ages 7, 14, and 28 days i n 
accordance wi t h AASHTO T22. 

11. The 11ater ia l s and Research Division' s involvement in the evaluation 
shall be documented in a Material s & Research Divi sion report . The 
procedure in current use by t he Resea rch Subdivi sion shall be foll owed 
( i ncludi ng t he drafti ng and approval of a Work Plan before work has 
begun ). 
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TA 182F Rev. 2M 4/81 
STATE OF VERMONT 

AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON SA}WLE OF AGGREGATE 

2 
Cen t ra 1 Files 
Cov er 

APPENDI X B 

Report _ ___ A..:..p_r_i _1 __ 2_1 __ , 19 81 

Laboratory No. A81-0218 Tes t ed By _____ M_. __ La_v_,_· n __________ _ 

Name ------------------- Coarse Aggregate fo r Concret e 501 

Identificat ion Marks Preliminary Sampl e Crushed St one - --- -
Submit ted by ___ M_. __ ~o_r_,_· s_s_e_t_t_e ___ Title __ P_F_P ____ Ad d ress ------------

Sampled _ 4/17 , 19 81 Received 4/ 20, 19 81 
l 

sampl e from ____________ s_t_o_c_k_p_i_l _e_@_P_i_k_e __ w_at_e_r_f_o_r_d _____________ _ 

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

Source of Haterial Pi ke Waterford 
------------------------ -----------------------

Loca t ion 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" 

TEST RESULTS 

Fineness Modul us 
% Coarser Than 

No . 100 
No. 50 
No . 30 
No . 16 

Pe r cent o f Wear 

AASHTO T3 
AASHTO T4 

--=--=--~ 
AASHTO T96 16.4 

2 1/2" No . 8 Fractured Faces , Z 100 
2" 
1 3/4" 
1 1/2" 
1" 100 
3/4" 97 
5/8" 
1/2" 
3/8" 31 
No . 4 8 
No . 8 3 
No_ 10 
:~o . 16 
No . JO 
No. so 
No . 100 
No . 200 

No. 4 

Fi neness !1odulus It:> -----

Cc•trntents : 

Thin & Elongated 
Pieces , % 

Soundness , % Loss 

9 

- --

This material was exami ned fo r gradati on, wear, 
f ractured fa ce and T & E. The resul ts are as indicated . 

Sand 
Portion 

17 

S. J. Gage, P_E_, .Chief Engineer 
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APPENDIX C 

Laborator y No. C8100251 C28JL__Re port 0 f7, 14, 28 Day Break s Date typed. _ ___;6:....-_;_1_5_- 8_1 __ 

Pay It e m _ __ P._,e"""r'-f,u.ou.r..wmlU.a ...... o ""'c e.__iu.n._,.C ..... o.~..~.n~cr""'e"""t><.>e~- Type of Sample. __ _!,-Fi!.,;. e:::...l!...:::d:__ ___________ _ 

Submitted by ~. Moris s ette Title _ _ _LP~F-~P--~Address. _____________ _ ______________ _ 

Sour ce of Material I awrence - S:t ._ JoJu.l~ur.y _____ Quantity Represented 1 cy 

Coarse A~p,regate Lawrence . Gld.~l~dh~a~lwl _____ _ Fine Agg reg a t e. __ --=.L.::aw:.:..r:....:e=.:.n.:...:c:...:e=---- - G_u.._l.._' l:..:d.._h.._a.._l _l __ _ 

Cer.tent Brand 'Gl ens Ealls__. ______ ___ Type _ _ -:I:...:I=--- --- Lbs • ___ 5_6_5 ___ _ 

Ai r En t raining Admi x ture ] arex AEA Dosage 1~ o z/cy Admix ture HRDA Hycol Dosage 3 oz/o'it 

~!aximum allot-rable "'ater content, Gal/Cy _____ Total Aggre~Zate , Dry Wgt ·- --------

Field Tested by __ -'M'-'-.'---'-M.:..:::o:..:..r_,_i=-s=-s e=-t.::..t=e=------- -----'La b. Tested by ___ E_a_t_o_n ________ _ 

sa~pled from:....__T~r~k~#~2~6~@_p~l~a~n~t~------ Date Sampled: ______ 5_-_1_5_-_81 ______ __ 

Location Use d or to be Use d ·----------------------------------------------------
Examine d for Nod. of Rupture ___ _ ___ _____ C.ompres sive Stre ng th 

TEST RESULTS 

lin it ~.Je.ight Fresh Conc rete. _ ___:1:.....4;.;.7~· ..:...9..::.l ___ _:Air: Press ure _ _ 4 _. 0 ___ Chace _ _______ _ 

Total Hater . Gal/Cy Us ed Slump 3 Temperature , Concrete 71° Ambient 70° -------- ------- ~------· ------
Cyl. 

Specime n Ur.it Date Date Desired Age at Type* Break 1 Break 2 
. 

Ave. Break Type 
No. \vgt. Rec ' d Broke n a ge at Break S - F · p.s,I. P.S.I. P.S .I. 1 2 

P.C.F. break 
1 151 

5-18 5- 22 7 7 3616 3537 3577 GC 2 151 -
3 I 151 
4 151 

5-18 6-28 13 13 4067 4103 4085 
- ·-

5 151 
6 151 

5- 18 6- 12 28 28 452 7 4483 4505 
--

*S = St anda rd Cured; F = Field r.ured 

mlm QEJQ00J8 
l 2 J 4 5 6 

Ty pes of Breaks : 

18 

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

-&d. I(~--- /, 
By: __ --·- - - -· /~47-
R F {., . .,q- A• •,' 

' ' ""' ' · ' '' 1 ' .L., IYJJ ,e(iJ 'S C:.: ~ .. ~ 
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Projcct Numbe r MATERIALS AND RESEARCH DIVI SION 

Montpelie r, Vennont 05602 

Report on Concrete Teat Beam or Cylinders 

· 5 /..r) /?f'/' ,.., Labora t o r y No. C ?/ (JU ;;__ 2 ( & __ Re port of ~~~0 Z f' Day Breaks 

APPENDIX C 

2 
Cover 
Central fil es 

Date type d. __ 6_-_1_5_-8_1 __ 

Pay It em._ _ _._P..soeJ....rf.uo!.l.lrmL.lll!.awnl.l..c£<e..__I.Ji n~c~o!.Unl.l..cJ....r50.e~te...___ Type of Samp le. ____ J....F..J..i el.o.l.ud...__ _______ ~--

Submit ted b y __ ..:..M,_._. -'-"Mo"'-'r,_l'-". S::.::S:.::e:..:::t c:::.t :.:.e __ Tit le._-LJPFwP __ ~Address. _________________ _ 

Source of Material La'.-1/re nce - St , J o_hnsruu.t.r.J..y ____ Quantity Represe nted. _ ___ --"lo...)..>.J..--~--

Coarse A~gregate Lawrence - G_uildha 1 1 ___ Fine Aggregate._~L::.!:a!!.!w..!..r.=e.!2.nc:,:;e~-~G:!;!u..)..i ..!..l d~fi~a=-lwl"------

Cement Brand Gl e ns Fall s ·----Type fi Lb s • _ _ _,6=6=0. __ _ 

Air Entraining Admixture Darex AEA Dosage 3!;; oz/cy Admixt ure 1-IRDA Hycol Dosage 3 oz/cwt 

Haximum allO\-Iahle water content, Gal/ Cy _____ Total Aggre~ate, Dr y Wgt . _ _______ _ 

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

Sal'.lp led f rom ____ T_r_k_._#_40_ @__._p_l_a_n_t ___ _ Date Sampled: ____ ~S-~1~5~-~8~1~-----------

Loca tion Used or to be Used - ---
Examined for Mod. of Rupture _____ Compressive Strength~------

TEST RESULTS 

Unit ~.f~igh t Fresh Concre t e _ _,.l..:::r4.J..9_,_, l.I-6?'----------=Air : Pressure _ _ ~3 ........ 4..___ Chace ________ _ 

Total Hater , Gal/Cy Us ed ____ ___ Slump 3 1/4 Temperature , Concrete. ____ ~z2~0-----=Ambient 68° 

Cyl. 
Specimen Unit Date Date Desire d 

No . \.fgt. Rec ' d Br oken age at 
P . C. F . b reak 

1 1 52 5-18 5- 22 7 GA 2 152 
3 1 52 5-18 5-28 13 
4 152 
5 152 5-18 6- 12 28 
6 152 

I 

I I I I 

*S = Standard Cured; 
Types of Breaks : 

F = Fi e l d r.ured 

mlm 
l 2 J 

C.)-·;; ··;'1CS : 
·--: 

0

\ • p ,..~ f· ) I •; • 

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

7 4492 4377 4435 

13 4860 4633 4747 

28 5208 5376 5292 

S. J. Gage, P.E., Chief En3in~:: r 

1 9 R ,. " r , ' '. 

Break Type 
1 . 2 



W. P. No . 81- C-6 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 2 

Cover 
Project ~ w;;bc r 

Laboratory No. 

MATERIALS AND RESEARCH DIVISION 
Montpe lier, Vermont 05602 

Report on Concrete Test Beam or Cylinde rs 

Central f iles 

APPENDIX C 

C8100253 ( 2~eport of 7, 14, 28 Day Breaks Date typed" _ __ 6_-_15_-_8_1 __ 

P ay Item P :_ e=:rc..;f~o;..:_rm..:.:.:.;::a.:..:.n-=-c e-=--i:...:.n.:...._:C.:-o:..:-n-=-c'--re=--t~e=---- Type of Sarnp le~ __ F_fe_l_d ___________ _ _ _ 

Submit ted b y M. Mo rissette Title Address 
---------~ ----------------------------~--

Source of Mate ria l __ La'--\!_lr_e_n_c_e_- _S_t_._ J_o_h_n_s_b_u_r..::cy ___ Quan t it y Repre sen ted _ ____ 1_cy ________ _ 

Coarse Aggregate Lawrence Guildhall Fine Aggre gate Lawrence - Guildhal l 

Cement Brand Glens f a 11 s T II b 611 _______________ ype ______________ L. a. ______________ _ 

Air Entraining Admixture Darex AEA Dosage 3 oz/ cy Admixture WRDA HycolDoea~e 2 oz/cwt 0 --------
Haximum allot11ahle water content, Ga l / Cy _______ Total Aggre~ate, Dry Wgt ·------------

Field Tested by ____ M_._ M_o_r_i_s_se_t_t_e ______________ ~Lab. Tested by _________ E_a_t _o_n_ •• ____________ __ 

Sampled from Irk. #39 @ pl ant Date Sampled: ______ 5_-_1_5_-_8_1 ________ ___ 

Location Used or to be Used --------------------------------------------------------------
Examin ed f or Nod. of Rup ture:....._ ______ _ _ ___ Compressive St rength _ __________ _ 

TEST RESULTS 

Unit I.Jeight Fresh Concrete ___ .Ll5>-~J2~ • ....,)1u.2~. ____ .Air: Pressure __ ___.._3:::...•:_:7 __ Chace _ _ _ 

Total Hater 1 Gal/Cy Us ed ________ .S1ump _ __;:3:;......_ __ Temperature 1 Concrete;__ __ 7 __ 1:._____:Ambient _ _ 7_0_ 

Cyl. 
Specime n Ur.it Date Date Desired 

No. \olgt. Re c'd Broken age at 
P.C. F. break 

1 155 5-18 5-22 7 PB 2 1 !14 
3 155 5-18 5 ··28 13 4 156 
5 Ll56 5- 18 6-12 28 6 56 

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

F = Field l.ured 

mlm QEJQ0DJ8 
l 2 J 4 5 6 

ColT'c:nents : 
T.\ l83b i\ev . 
n1 ·+1~1 

20 

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

7 s 4288 4341 4315 

13 s 4748 4868 4753 

28 s 5102 5270 5186 

S. J. Gage, P.E., Chief Engin;er 



Pro_1..:ct ~amc 

_ _ W. P ._No. ji_l-_C::::....-..:::6:...__ __ _ 

STATE OF VERHONT 
AGENCY OF TRANS~ORTATION 2 

Cover 
ProJect Number MATERIALS AND RESEARCH DIVISION 

Montpelier , Vermont 05602 
Central f il es 

APPENDIX C 
Report on Concre t e Teet Beam or Cylinde rs 

Laborator y No. C8100254 ( 28} Report of 7, 14 , 28 Day Breaks Date typed ____ 6_-_1_5-_8_1_ 

Pay Item Perfonnance in Concret e Type of Sample ______ ~F~i e~l~d~---------------------

Submitted by_~M~·~Mo~r~i~s~s~e~t~t~e ___ Title __ ~P~F~P ____ ~Address _________________________ _ 

Source of Mater ial __ -=L~aw~r~e~n~c~e~-~St~· ~J~o~h~n~s~b~ur~.Y~ _____ Quantity Repr e sented ____ lc~y~----

Coarse A~gregate Lawrence - Guil dhall Fine Aggre ga te ___ L_a_w_r_e_n c_e __ -_G_u_i _1 d_h_a_l_l_ 

Cement Brand _ __ ~G~l ~en~s~F~a~1~1~s __________________ T.ype ____ ~I~I __________ L.bs. ____ 6_1 __ 1 ____ . 

Air Entrai ning Admi xture Darex AEA Dosage 3 oz/cy Admixture WRDA Hycol Dosage 3 oz/cwt 

~·1a:<imum allo,.,ahl e water content, Gal / Cy --- -- Total Aggre~ate , Dry Wgt. ______ ___ _ 

Field Tested by M. Mori ssette --~~~~~~~----------~Lab . Tes t ed by ______ E_a_t _on _______________ _ 

Sar.-.pled f rom Trk #39 @ pl ant Date Sampled : 5-15- 81 --------------------
Loca t ion Used or t o be Used 

Exar:d ned for Hod . of Rupture ______ _____ Compress ive Streng t h ____________ __ 

TEST RESULTS 

Unit He.ight Fresh Conc re te_...:~:l-~.4..1..4&..:. 9::.::5~---~Air : Pressure 6. 2 Chace ---------------------
Total Hater , Gal/Cy Used ________ Slump 3 1/2 Temperatur e , Concrete~ __ ...:....7=.2° ___ .Ambient 70° 

Cyl. 
Speci men Ur.it Da te Dat e Desired 

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

1 148 5- 18 5- 22 7 
GB 2 148 

3 148 5-18 5-18 13 
-- ~ 148 

5 148 5- 18 5-18 . 28 
6 148 -

l 
F ::: Fi e ld r.ured ~ s - Standard Cured ; 

Types of Breaks : 

QEJD0DJB rnl m 

- ~"1 t:s : 

•q · : ~ :\cv .. 
I •J 1 

l 2 J 4 5 6 

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

7 s 3705 3696 3701 

13 s 4145 3993 4069 

28 s 4845 4792 4819 

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

ByY~f/~~<ftjZ 
R F N-\, . . r f. ' -' ·r·' • Q f) • . r 
I ' ' 1 ' ' ' • • o 0• : I , ; ' ) •): t\(;.) 0.: 11 ( 11 C1:, 21 



P ro.icct :-:;u-:1c 

W.P. No. 81-C- 6 -----

STATE OF V~RHONT 
AG ENCY OF TRANSP,ORTATION 2 

Co ver 
Project ~umber MATERIALS AND RESEARCH DIVISION 

Montpelier , Vermont 05602 Central fil es 

APPENDIX C 
Report on Concrete Tes t Beam or Cylin·dere 

Laboratory No . C8100255 (28) Report of 7, 14, 28 Day Breaks Date typed. ____ 6_-_1_5_-_8_1_ 

Pa y I tem:.....__.:..P.::..er!...f.:....:o:..;nn..:.=a:..:.:nc.::c..:::.e_l.:..:. n~C:..:o~nc.::c.:...r.:::..et-=-e=---- Type of Sampl e ____ l _c_:y:....._ ___ ________ . 

submit ted by __ M_.~M_o _r ,_· s_s_e_t_t_e _ Title PFP Address 
---------~ --------------------------

Source of Xaterial __ -=L~a~~~r~e~n~c~e:....._ __________________ Quantity Represented ______ 1 __ cy~---

Coarse Aggregate Pike, Waterford Fine Aggregate Lawrence - Guildhall 

Cement Brand:.....__-=G~1 e~n~s~F~a~l~l ~s _____________ Type ___ I_I _________ ~Lbs. ___ 5_6_5 __ , 

Air Entraining Admixture Da rex AEA Dosage 1~ oz/cy Admixture HRDA Hyco lDoeage 3 oz/CI~t 

Maximum allm.,rable water content, Gal / Cy _____ Total Aggre~a te, Dry Wgt. ________ _ 

Fiel d Tested by _____ M.:....:._ M_;_o_r_i s_s_e_t_t_e _____ __:Lab. Tested b y ____ Ea_t_o_n __________ _ 

Sar..p l ed from Trk #50 @ plant Date Sampled : _ ___;_;_Ma:.:.y~l:..:.S~, _1::.:9:..:.8:..:.1 ___ _ 

Location Used or t o be Used --------------------------------------------------------------
Examined f or Hod. of Rupture ____ _ __ __________ Compressive Strength:...__ _______________ __ 

TEST RESULTS 

Unit \,Te. i ght Fresh Concrete----:!1:.::::5.::::.0 .!...5:::.:6=-------A_ir: Pressure Chace -------- ---------------------4.4 

Tota l Hater , Gal/Cy Us ed ___ ..::2 ___ Sl ump 2 1/2 Tempe rature , Concrete. __ 7_4_
0 
__ _:Ambient_7_0_

0
_ 

Cyl. I Date Specimen Ur.it Date Desired 
No . Hgt. Rec 'd Broken age at 

P.C.F. break 
1 153 5- 18 5-22 7 

f>C 2 153 
3 I 153 5-18 5-28 13 4 153 
5 153 I 5-18 6-12 28 6 153 

I I 
I 
I I I 

hS - Standard Cured; 
Types of Breaks : 

F = Field r.ur ed 

mlm 
Cc.:-11ent s : 
:.'A l')}t. R1· ., . 
~' t i I j: 

Q~Q0ITJ8 
1 2 J 4 5 6 

Age at 
Break 

7 

13 

28 

22 

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

s 3643 3634 3639 

s 4023 4165 4094 

s 4669 4616 4643 

s. J. Gage. P.E., Chie f Engineer 



Work Plan No. 81-C- 6 
Project Number 

51 AT F. OF V F.R~!ON'l 

AGENCY OF TRANSP.ORTAliON 
2 
Cover 

MATER IALS AND RESEARCH DIVISION 
Montpe lier , Vermont 05602 

Centra l fi l es 

APPENDIX C 

Report on Concre te Teat Beam or Cylinders 

Laboratory Na. C8100256 (28L~eport o£ 7. 14, 28 Day Breaks Date typed 6- 15-..81_ 

Pay I t em Performance in Concrete Type of Sarnple __ LF-'-'i e~<-lud"---------------

Submitted by M, Morissette Tit le. ____ ~P~F~P--~Address. ___________ _______________ _ 

Source of Material lawrence - St. Johnsbury Quantity Represented ________ l_~-----

Coarse A~gregate. ___ _;P__;i~k:..::e:...__- __;~~/a::.;t::.::e:..:.r..:.f...::.o.:._r.::.d ___ ----.:Fine Aggregate Lawrence ~ Gui 1 dha 1_1 _ 

Cement Bra nd ___ _ G_l-'e"-n;...;.s __ F"'"'"a ..;_ll.;....;s;__ ___________ Type. ___ ~II:::...._ _______ Lba ·------=6c-=.6Q _ ____ _ 

Air Entraining Admix ture Darex AEA Dosage 3~ oz/cy AdmixtureHRDA Hycol Dosage 3 oz/cwt 

Haximum allm.,.ahle water content, Gal/Cy _____ .Tota l Aggre~ate , Dry Wgt. _________ _ 

Field Tes t ed by M. Mori ssette Lab. Tested by ________ E~a~t~o~n~----------

sa~p led from Trk # 5 @ pl ant Date Samp l ed : ____ 5_-_1_5_-8_1.::.._ _____ _ 

Loca tion Used or to be Used --------------------------------------------
Examined for Nod. of Rupture. _ ________ ___ Compressive Strength_ 

TEST RESUl. TS 

Unit ~.J£. i g h t Fresh Con c r e t e. _ _ --::..1 5:::..:1,_,.~4~0 __ _:A i r : Press u r e:-----..:3::...!'c...::6:._____ Chace __ _ 

Total Hater , Gal/Cy Used. _____ Slurnp 3 1/2 Temperature, Concrete._....:7-=2:.___. _ _ .Ambien t...;.7"""0 __ _ 

Cyl. 
Specimen Unit Date Date Desired 

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

1 155 
5-18 5-22 7 PA 2 155 --- 3 155 

4 155 5-18 5- 28 13 

5 156 5-18 6-12 6 il.56 -

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

Q~D00JB 
mlm l 2 J 4 5 6 
Co • .:!lt.; : 

- · t ~1 ' J ' • • • . J- •• t:. J • 

I • / ~,_ 

Age at 
Break 

7 

13 

28 

23 

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

4633 4792 4713 

5188 5210 5199 

5491 5818 5655 

I 

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

I' . ' ': 

Break Type 
1 

I ' ! "' 
'' f 

2 
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Projcct Number 

STATE OF VERMONT 
AGENCY OF TR.~NSPORTATION 

MATERIALS AND RESEARCH DIV ISION 
Montpelier , Vermont 05602 

Report on Concrete Teat Beam or Cylinders 

2 
Coyer 
Cent ra 1 fi 1 es 

APPENDIX C 

Labora tory No. C8100306 (28) ~--Report of 7, 14 , 28 Day Breaks Date typ~d. _ ___.:6_-~18.::...-__:8:...:1=----

Pay I tem Performance in Concrete Type of Samp l e Lab 

Submitted by W. Meyer Title _____ C_L_P __ ~Address __________________ _ 

Source of ~fate rial Materials & Research, Berlin , Vt.Quantity Represented __ ......:1:...:·:..:..7:..:..5-=.c:_f _____ . 

Coarse A~g regate L.M . Pike, Waterford, Vt. Fine Aggregate Lawrence, Guildhall, Vt. 

Ce~ent Brand Glens Falls Type ____ ~_I_I _________ L.bs . ________ 5_6_5 ____ _ 

Air Entraining Admixture Darex AEA Dosage 1~ oz/ cy Admixture WRDA Hyco 1 Dosage ___ 3_oz-'-/_c_w_t_ 

}faximum allmvable water content , Ga l/Cy ______ Tota l Aggregate, Dry Wgt • ____ ....:.3=2"'-94-"-------

Field Tested by _ ___;W..:..:·~M:..=e"-y=e.;_r __________ __;Lab . Tested by _____ _ Ea.:.:..t.:..o:....;.n.:__ ______ __ 

Sampled from Lancaster Mixer Date Sampled : _ __ 5_~_2_0_-_81 _____ _ 

Location Used or to be Used Test Mix 
--~~~~~-------------------------------------

Examined for Hod. of Rupture Compressive Strength 

TEST RESULTS 

Unit I.J'dght Fres h Concre te 152.08 Air: Pressure 4.4% Chace --------------- - -------- ------------------
Tota l \·la ter , Gal/Cy Used 37.1 1 211 

T C 70° S ump ____ emperature , oncrete_~,__ __ .A.mbient ___ _ 

Cyl. 
Specimen Unit Date Date Desired Age at 

No. ~-i'gt. Rec ' d Broken age at Break 
P.C.F. break --

LPC 1 152 5-27 7 7 
2 152 -

I 3 152 6-2 13 13 
- --· 4 152 

5 153 6-17 28 28 
6 153 

I I 
- F - Field l.ured *S - Stand3rd Cured; 

Types of Breaks: gEJ[100JB 
5 6 

mlm 
1 2 3 4 

r 

24 

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

s 3316 3431 3365 

s 3908 3970 3939 

I s 4279 4226 4253 

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

By _!!:v!_71 ~~@~ 
f\ . f . '; ~ ~- r , •11 t r--, - , • ... ' : 1 , · .-· ,.. 
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Project Number MATERIALS AND RESEARCH DIVISION 

Montpelier , Vermont 05602 

Report on Concrete Test Beam or Cylinders 

2 
Cover 
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APPENDIX C 

Laboratory No. C8100307 (28) Report of7, 14,28 Day Breaks Date typed ______ 6_-_1_8_-_8_1 

Pay Item Performance in Concrete Type of Sample ____________________ L_a_b __________ __ 

Submitted by~W~· ~M~e~y~e~r ____________ Title _____ C_L_P __ ~Address ____________________________________ _ 

1. 75 cf Source of Material Materi al s & Research Lab,Berlin Quantity Represented ------------------
Fine Aggregatelawrence - Guildhal l, Vt. Coarse A~gregate Lawrence- Guildhall, Vt. 

Ce~ent Brand Glens Falls Type ______ r_r __________ Lbs . ________ 5_6_5 ______ _ 

Air Enerai~ing Admixture Darex AEA Dosage l !.a oz/cy Admixture~IRDA Hyco 1 Dosage ____ 3___;_o_z:.../ _cv_'it __ 

Haximum allm-1able water content, Gal/Cy _______ Total Aggre~ate, Dry Wgt . _______ 3_1_9_3 ______ _ 

Field Tested by ____ ~W~·~M~eLy~e~r __________________ ~Lab. Tested by ____________ E_a_t_o_n ____________ ___ 

sa~pled from Lancaster Mi xer Date Sampled: _________ S-_2_0_-_8_1 ________ _ 

Location Used or t o be Used Reference t~i x ---------------------·--------------------------------------
Examined for Nod . of Rupture:.__ __________________ C.ompressive Strength 

TEST RESULTS 

Unit lveight Fresh Concrete _____ 1_4_8_._0_5 _______ Air: Pres sure 4. 8% . Chace 
~--------------------

Total Hater, Gal/Cy Used__.3.o.6,_..J_4:.__ __ Slump _ _,._3'_' __ Temperature , Concrete:...__ _ __:_7.::.2° ___ .Amb i ent _____ _ 

Cyl. 
Specimen Unit Date Date Desired 

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

LGC 1 150 5-27 7 2 148 
3 149 6:.2 13 4 150 
5 150 6- 17 28 6 150 

I 
- F = Fie ld l.ured *S - Standard Cured; 

Types of Breaks: Q[JQ00J8 ml m 
1 2 3 4 5 6 

Co:-cr.ents: 
:A 1831. ~'n . 

~·· -+/3l 25 

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

7 s 3360 3351 3356 

13 s 3820 3894 3857 

28 s 4262 4279 4271 

I I 

S J. Ga~~. P.E .. Chief En::;ineer 
...--. '? -;' "' /' . /1 (1 

- ~-~:.I ( C/~t--·-r~.~~~Cfttf-



ProJect ~a me STATE OF VERMONT 2 
AGENCY OF TRANSPORTATI ON Cover 

WP 81- C- 6 ----------------- Cen t r al fi.1 es 
Projec t Nurnbcr MATERIALS AND RESEARCH DIVISION 

Montpe lier , Vet'll\ont . 05602 
APPENDIX C 

Report on Concrete Test Beam or Cvlinde rs 

Labora tory No. C8100308 (2aJ. __ Report of7, 14. 28 Day Breaks Date typed 6-18- 81 

Pay Item 8erfo rma nce in Concrete Type of Sample __________ L_a_b _______ . 

Submitted by~~~I.~M~e~y~e~r _____ ____ Title _____ C_L_P __ ~Address _____________________ _ 

Source of Material Materials & Research Lab , Berlin Quantity Represented ____ l _._7_5_c_f ______ _ 

Coarse A~gregate LAwrence. Guildhal l. Vt. Fine Aggregate Lawrence- Guildhall, Vt. 

Cement Brand Glens Falls Tvne 
--~~~~~=------------------- J~ -------------II Lb 611 s. _______________ . 

Air Entraining Admixture Darex AEA Dosage 3 oz/ cy Admi xture ~/RDA Hyco 1 Dosage 3 oz/ c1·1t 
I . 
I 

Maximum allm.rable water content, Gal/ Cy _ _____ · Total Aggre~ate , Dry Wgt. _ ____ 30_8_7 ___ _ 

Field Tes t ed by ____ ~Wu·~M~e~ye~r~---------------~Lab. Tested by ______ _ E_a_t_o_n _ _ ______ __ 

Samp l ed from Lgncaster Mixer Date Sampled! _____ S_-_2_0_-8_1 __________ _ 

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

Examined for Hod. of Rupture _____ ______________ Compressive Strength 

TEST RESULTS 

148 97 4.2o
10
V Unit i.Jeight Fresh Concrete __ --=~-=-· :..;_ ___ ___::Air: Pressure ____ _,._ Chace 

Total Hater , Gal/Cy Used 33 . 4 Slump 2~ Temperature, Concre te 70° Ambient 
--~---- --~----~ ----

Cyl. 
Speci men Unit Date Date Desired Age at 

No. H'gt. Rec 'd Broken age at Break 
P. C.F. break 

L GB 1 150 5-27 7 7 2 150 
3 

I 
150 6-2 I 13 13 4 151 

5 150 6- 17 28 28 6 150 

I I 
- F = F1.eld r.ured *S - Standard Cured; 

Types of Breaks: 

QEJQ00J8 mlm 
1 2 J 4 5 6 

Cc:-.:-.e n t:> : 
: .'. l ~Jl; PEo-, . 
2·~ ljS, 

26 

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

s 3210 3174 3192 

s 3130 3917 3524 

s 4209 4571 4390 

I 

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

?d.' 7! ~~r:J/12 
8~.' : --- . --- ·- - .. - ------ --- __ Ylli_T 

J ~ - r. 
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APPENDIX C 

Report on Concrete Test Beam or Cylinders 

Labora tory No. __ ~C~8~1~0~03~0~9 ____ ~(2~Heport of?, 14 , 28 Day Breaks Date t yped 6- 18-81 

Pay Item Performance in Concrete Type of Sample. __ L=-a=b::..-------------------

S ubmit ted by_W.:..;...:_ . .....;M..;.;e::;.<y.....:e~r ______ Ti t le ____ C_L_P ___ Addresa. _________________ _ _ 

Source of Material Materials & Research Lab,Berlin Quantity Represented. ___ _ 1_._7_5_ c_f _______ __ 

Coarse A~Rregate L.M. Pike, Waterford, Vt. Fine Aggrega t e Lawrence - Guildhall 

Cement Brand. ______ G_l.;_e:.....n_s_ F_a_l _l s _______ Type. ____ I_I ______ Lbs • ___ __ 6_11 ___ _ 

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

~1aximum allm.fahle water content, Gal/Cy ______ Total Aggregate , Dry Wgt. _ ____ 3_18_4 __ __ 

Field Tested by_W~·~M~e~y-=e~r ___________ ~Lab. Tested by _____ E_a_to_n ________ __ 

Sampled from Lancaster Mixer Date Samp l ed : _ _____ 5_-_2_0_-_8_1 ____ _ 

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

Examined for Nod . of Rupture _ ______ . _____ Compressive Strength _ _______ _ _ _ _ 

TEST RESULTS 

Unit lkight Fresh Concrete--'1:::...::5o...::1:....:..~6..=.0 ___ _.Air : Pressure. _ ___;_4..:....9..:...% _ _ Chace ________ _ 
0 

Total Ha ter, Gal/Cy Used--=-35::...;•:....:0'-----Slump__:2:..__ __ Tempera ture , Concre t e __ 7_2 __ ~Ambient ___ _ 

Cyl. 
Specimen Unit Date Date Desired 

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

1 152 5-27 7 _ LPJ3_ 2 152 
3 152 6-2 13 4 153 
5 152 6-17 -28 6 152 

l 
I 

_l 
F' = Field r.ured *S = Standard Cured ; 

Types of Breaks: 

QEJ[J0DJB mlm 
1 2 J 5 6 

r: .,- ....... :1 .... : 

Age at 
Break 

7 

13 

28 

E 
27 p 

Type* Break 1 Break 2 Ave. 
. 

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

s 3227 3201 3214 

s 3846 4023 3935 

s 4669 4518 4594 

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

.?d. I/ .~~y~~ /cpJ J 
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APPENDIX C 

(28) __ Report of 7, 14, 28 Day Breaks Date t yped __ 6_-_1_8-_8_1 __ _ 

Pay Item Performance in Concrete Type of Sample. __________ L_a_b-.,-_____ _ 

Submitted by W. Meyer Title. ____ C_L_P __ ~Address. ________________________________ _ 

Source of Material Mater ial s & Research Lab , Berlin Quantity Repreeented. _____ 1_._7_5_ c_f _________ __ 

Coarse A~gregate L.M. Pike, Waterford, Vt. Fine Aggregate Lawrence, Guildhall 

Cement Brand Gl ens Fa 11 s T 
----------------- ype 

I I Lb 660 ------------ s . _______________ _ 

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

}!aximum allm.,rahl e water content, Gal/Cy _______ Total Aggre~a te , Dry Wgt . ________ 3_0_3_7 _____ _ 

Field Tested by ____ ~W~·~M~E~y~e~r __________________ ~Lab. Tested by __________ ~E~a~t~o~n ____________ _ 

Sawpled from~----~L~a~n~c~a~s~te~r~M~i~x~e~r ____ ___ Date Sampled: ____ ~5~-~2~0_-~8~1 _______ _ 

Location Used or to be Used ____ ~t~e~s~t~m~i x~----------------------------------------------------

Exar.lined f or Hod. of Rupture Compressive Strength ------------------------ ---------------------
TEST RESULTS 

Unit WEight Fresh Concrete 152.03 Air: Pressure 5.0% Chace 
--------~ --------·---------

Total Hater, Gal/Cy Used_3;:;..4.:..;•:...::2::.-__ Slump__::2:....:~:....11 
__ Temperature , Concrete 70° Ambient _____ _ 

Cyl. 
Specimen Unit Date Date Desired 

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

1 152 
5-27 7 LPA 2 152 

3 152 6-2 13 4 152 
5 152 6- 17 . 28 
6 152 

*S g St andard Cured ; 
Types of Breaks: 

F = Field C:ured 

m1m 

Con:rents: 
~ '. i.33h Rev . 

... ,, ~/ 8~ 

QCJQ0[DB 
l 2 3 4 5 6 

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

7 s b563 669 3616 

13 s ~219 4124 4172 

28 s 4403 5128 4766 

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

• . t;.o '· : . •• •• < ;. ,,.. • .:·_ .... ;er 
• 

1 
' L •.• !u • l U -. · · • 
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Report on Concrete Test Beam or Cvlinders 

2 
Cover 
Central fil es 

APPENDIX C 

Labora tory No . C8100311 ( 2.§l_Report of 7, 14, :l8 Day Breaks Date typed ____ ~6~-~1~8_-~8~1 __ __ 

Pay Item Performance in Concrete Type of Samp l e Lab 
------~-----------~~~---------

Address s ubm.i t ted by---'Wc:...:.... . .....:.M..:.::e::.~Y...::e:.:..r _________ Ti t le CLP ------------------------------------
Source of Material Materi als & Research Lab, Berlin Quantity Represented ____ ~l~·~7~5_c~f~-----

Coarse A~gregate Lawrence, Guildha l l , Vt. Fine Aggregate Lawrence, Guildhall, Vt . 

Cement Br and ___ ___;G~l-=e:.:..n~s~F~a~l ~l s~------------------Type ______ ~I~I~ ________ Lbs . ______ 6_6_0 _________ _ 

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

Haximum allo\.,rable water content, Gal/ Cy _ __ ~- 'total Aggregate , Dry Wgt • ______ 3_0_3_6 _____ _ 

Field Tested by _ _____ W~·--M~ey~er~---------------~Lab. Tested by ____________ E_a_t_o_n ____________ ___ 

Sampl ed from Lancaster Mixer Date Sampled: _____ 5_-_2_0_-8_1 ____________ _ 

Location Used or to be Used Reference mix ---------------------------------------------------------------
Examined for Hod. of Rupture~ _______________________ Compressive Strength~-------------------

TEST RESULTS 

Unit l.Jdgh t Fresh Concrete 148.01 Air: Pressure 5.4% Chace 
--------------~ ---------- -----------------

Total Hater, Gal/Cy Used.__,3'-='3w.·.=.2 ___ .Slump 2 3/4 11 Temperature, Concrete:__ __ __:_7.=..0° ___ .Ambient _____ _ 

Cyl. 
Specimen Unit Date Date Desired 

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

1 148 
LGA 2 148 5-27 7 

3 149 
4 148 6-2 13 
5 148 
6 148 6-17 28 

*S - St andard Cured; 
Types of Breaks: 

F ::: Field r.ured 

mlm QDQ0[08 
6 l 2 J 4 5 

c~ -.··:n-:s : 
~ ' : "l ~: :? ~'I • 
'• • I r:, ~ 

. " -

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

7 s 3431 3546 3489 

13 s 4244 4023 4134 

28 s 4722 4669 4696 

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

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

RESEARCH INVESTIGATION 

Work Plan No. 81-C-6 

Da t e: 
Sheet 

P. 1~~er 
4- 27-81 
1 of 1 

SubjectPerformance eval uation of new coarse aggregate source, Pike Ind., Inc . , Waterford, Vt. 

Investigation Requested By Pike Industries, Inc. Date __ ~Ap~r~i~l~10~,~1~98~1~----

~te Information Required __ ~ ___ Ju_n_e __ 2~,_1_9_8_1 ______ ~------~~~~~-------------

Purpose of Investiqation To evaluate the Pike Industries Inc. crushed stone _and washed sand 

from their Waterford quarry as a structural concrete aggregate source. 

Proposed Tests or EvaluatioQ Procedure See Performance in Concrete Procedure attached~ 

t~c ~, , a(,;;~=;::p:¢fl., ~<-·;;B»;;;tCooer-
c{ a. -bul t--27 .S: , / 5 Pj 

Proposal Discussed With R. 1. Foscooia~ Projected Manpower Requirements 

Investigation To Be Conducted By STructural Concrete Subdivision 

? 
30 

10 man days 



APPI:.NUIX D 

STATE OF VERMONT 
AGEtlCY OF TRANSPORTATIOfl 

Prepared By: P.A. Cover 
Date: Hay 5 , 1981 

HATERIALS & RESEARCH DIVISION - STRUCTURAL COfiCRETE SUBDIVISIOU 

PERFORHAIICE- I ~1-COilCRETE 

PROCEDURE FOR EVALUATitiG A I~HI AGG REGATE SOURCE 

1. Mi x proportions shall be submitted for each class of concrete required; or 
desi gned by, the Mater ial s and Research Divi sion and shall conform to 
Tab 1 e 501. 03A. 

2. Test shall be run on both Fi el d and Laboratory Concrete. 

3. Fiel d Concrete shall be produced at an approved Ready-Hixed 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 Transportat ion. 

4. Laboratory Concrete sha ll be prepared at the Central Laboratory with the 
same materia l s used in the Ready Mixed Concrete. 

5. An approved aggregate in nonnal use at the Ready-1·1i xed Concrete pl ant 
shall be used as a control in a separate batch for both Fiel d and 
Laboratory Concrete . 

6. At l east one cubic_ yard of Ready Mixed concrete shal l . be produced for each 
class of concrete containing each new and control aggregate bei ng eval-
ua t·ed. 

7. Test cyli nders sha ll be fabricated and cured in accordance with AASHTO 
T23-76. 

8. Tests of Slump, Air Content , Unit Heigh t and Yield, shall be in accordance 
with AASHTO T119;..74, AASHTO T.152-80I, and AASHTO Tl21-79I respectively. 

9. Batching, mixing, field t es ting, and s pecimen f abr ication us ing Fi eld 
' Concrete shall be witnessed by a representative of the Naterial s and 

Research Division. 

10 . Cyl inder specimens sha ll be tes ted at the t·laterials and Research 
Laboratory for compressive strength at ages 7, 14, and 28 days in 
accordance with AASHTO T22 . 

11. The t~ate ri a l s and Research Division ' s involvement in the evaluati on 
shall be documented in a Materi als & Research Divi si on report. The 
procedure in current use by the Research Subdivi s i on shal l be fo ll ov1ed 
(including the drafting and approval of a Work Plan before work has 
begun). 
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