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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 stone produced by Pike Industries Incorp-
orated at their facility in Waterford, Vermont.

Initial results to date indicate that the material performs

satisfactorily.



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 acceptable strength. A
procedure called "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 addition
to the existing Section 704.02 tests of physical properties, a basis to
detérmine whether concrete containing a new aggregate, could achieve
acceptable strength. (see Appendix A for PENCAS). Pike Industries
Incorporated, of Tilton, New Hampshire, requested late in January 1981
that the Agency approve 3/4 inch Crushed Stone being produced at their
crushing operation inVWaterford, Vermont for possible use in Structural
Concrete on the Waterford-St. Johnsbury I 93‘projects.

This material was sampled 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 this aggregate, with mixtures containing
a reference aggregate. Concrete was produced under both laboratory and
field conditions. The field concrete was produced at the Lawrence Sangravco
Plant in St. Johnsbury, Vermont at the request of Pike Industries, Inc.

Laboratory concrete was produced at the Central Laboratory of the Materials

and Research Division.



TESTING PROGRAM

PHASE T - SECTION 704.02 TESTS

Pike/Waterford 3/4 dinch crushed stone was sampled from an existing
stockpile at Pike's quarry in Waterford, Vermont on February 24, 1981.
This material was found not to conform to the Gradation 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 1/2
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. A81-0218

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 Taboratory 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 1inch 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.



Cement:

Glens Falls Type II
Glens Falis, New York

Air Entraining Admixtures:

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

Water Reducing Admixture:

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

Aggregate properties used for preparing mix designs are as

follows:

Pike Coarse Aggregate:

Bulk Specific Gravity 2.94

Absorption, percent - 0.5

Dry rodded unit weight, 1bs./ft3 - 107.13
Guildhall Coarse Aggregate:

Bulk Specific Gravity - 2.74

Absorption, percent - 0.9

Dry rodded unit weight, 1bs./ft3 - 101.80
Guildhall Fine Aggregate:

Bulk Specific Gravity - 2.64

Absorption, percent - 1.3

Fineness modulus - 2.90

FIELD CONCRETE

Ready mixed concrete was produced and tested at the 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 truck



mixer with batch size being one cubic yard. Batches were prepared for
each Class A, Class B, 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; Guildhall 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 the Pike 3/4 inch Crushed Rock, as well as
for Class A, Class B, and Class C concrete containing the reference
aggregate. Mix proportions 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 PER CY.

Class A Class B Class C
*Reference Coarse Aggregate, 1bs. 1692 1692 1692
*Fine Aggregate, 1bs. 1275 1428 1535
Cement, 1bs. 660 611 565
Air Entraining Admixture, oz. 4 3 11/2
Water Reducing Admixture, oz. 19.8 18.3 17.0
Net Water, Gals. 33.1 33.3 36.3

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



TABLE 2
NEW AGGREGATE
LAB MIXTURES - BATCH QUANTITIES PER CY.

Class A Class B | Class C
*New Coarse Aggregate, 1bs. 1773 1773 1773
*Fine Aggregate, 1bs. 1290 1438 1550
Cement, 1bs. 66 611 565
Air Entraining Admixture, oz. 4 3 11/2
Water Reducing Admixture, oz. 19.8 18.3 17.0
Net Water, Gals. 34.3 35.0 34.2

*Aggregates batched dry, weights converted to saturated surface-
dry condition.
TABLE 3
REFERENCE AGGREGATE
FIELD MIXTURES - BATCH QUANTITIES PER CY.

Class A Class B Class C
*Reference Coarse Aggregate, 1bs. 1692 1692 1692
*Fine Aggregate, 1bs. 1275 1428 1535
Cement, 1bs. 660 611 565
Air Entraining Admixture, oz. 31/2 3 11/2
Water Reducing Admixture, oz. 19.8 18.3 17.0
Net Water, Gals. 30.1 28.9 25.5

*Weights converted to saturated surface-dry condition.

TABLE 4
NEW AGGREGATE
FIELD MIXTURES -~ BATCH QUANTITIES PER CY.

Class A Class B Class C
*New Coarse Aggregate, 1bs. 1773 1773 1773
*Fine Aggregate, 1bs. 1290 1438 1550
Cement, 1bs. 660 611 565
Air Entraining Admixture, oz. 31/2 3 11/2
Water Reducing Admixture, oz. 19.8 18.3 17.0
Net Water, Gals. 29.6 25.5 28.1

*leights converted to saturated surface-dry condition.




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

Unit Weight, Slump and Yield. Seven standard 6" ¢ x 12" cylinders were
prepared from each batch., Six of the cylinders were tested for compressive
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, three 2 inch cubes
were cut from the center section of these cylinders and the cubes subjected
to the Agency of Transportation Test Procedure No. 25 for freeze-thaw
durability. The results of tests on the fresh and hardened concrete are

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

TABLE 5
REFERENCE AGGREGATE
LAB MIXTURES; TEST RESULTS

Class A Class B Class C
Slump, inches 2 3/4 2 1/4 3
Air Content, perceng 5.4 4.2 . 4.8
Unit Weight, 1bs/ft 148.01 148,97 148.05
Relative yield, percent 97.6 99.7 102.4
Compressive strength, psi
7 days 3489 3192 3356
14 days 4134 3524 3857
28 days 4696 4390 4271
(Design compressive strength, psi)  (4000) (3500) (3000)
TABLE 6

NEW AGGREGATE
LAB MIXTURES; TEST RESULTS

Class A Class B Class C

Slump, inches : 2 1/2 2 2
Air Content, percen§ 5.0 4.9 4.4
Unit Weight, 1bs/ft 152.03 151.60 152.08
Relative yield, percent 97.7 100.5 102.2
Compressive Strength, psi

7 days 3616 3214 3365

14 days 4172 3935 3939

28 days 4766 4594 4253
(Design compressive strength, psi)  (4000) (3500) (3000)



TABLE 7
REFERENCE AGGREGATE
FIELD MIXTURES; TEST RESULTS

Class A Class B Class C
Slump, inches 31/4 31/2 3
Air content, percen§ 3.4 - 6.2 4.0
Unit weight, 1bs/ft 149.67 144 .95 147.91
Relative yield, percent 95.2 100.6 99.4
Compressive strength, psi
7 days 4435 3701 3577

14 days 4747 4069 4085

28 days 5292 4819 4505
(Design Compressive Strength, psi) (4000) (3500) (3000)

TABLE 8
NEW AGGREGATE
FIELD MIXTURES; TEST RESULTS
Class A Class B Class C

STump, inches 31/2 3 2 1/2
Air content, percen§ 3.6 3.7 4.4
Unit weight, 1bs/ft 151.40 152.12 150.56
Relative yield, percent 96.5 9.0 100.7
Compressive strength, psi

7 days 4713 4315 3639

14 days 5199 4753 4094

28 days 5655 5186 4643
(Design Compressive Strength, psi)  (4000) (3500) (3000)




In Appendix C the results of compressive strength tests are shown on
Laboratory Report Nos. C8100251 to C8100256 for the field produced concrete,
and Nos. C8100306 to C8100311 for the lab-produced concrete. Strength-age
plots for the field and lab-produced concrete are shown in Figures I, II,
and III,

The results of the Freeze-thaw tests will be reported, in a final

version of this report.

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 all classes of concrete using Guildhall sand, whether
produced in the laboratory or as ready mixed concrete; the
Pike/Waterford concrete had strengths equal to or greater than

the reference concrete,

3. 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, subject to freeze-thaw test results.

4. The results of the Freeze-thaw tests will be reported'when

available, in a final version of this report.



ol

d

§

4172. .

4134

CoMPRESSIVE ST&ENG\TH) Fsi

:
SITTERERRETRTEETKETEETE TR \\}»\ TSN

P
3Lk
) oo
- 3499

ANNL DL N2 AL L L L ML NA AL LR S

(Design Compressive Strength = 4000 psi)

8 | — 5
Ao, DAYS

COMPRESSIVE STRENGTH VS AGE
' CLASS A
FIGURE I

CONRETE £LASS A

ReLd
~ - —AKE/WATERFORD

-—O—LAwgeﬂce/au IwaLl
LAe.

— -0 KF//@%TEKFo RD
—Lickesice [aniomal -




Lt

d

34 |
< TEIITTETTEEETETTTE TSR

CoMPRESSIVE  STReErGTH | €SI
: o
1

(Design Compressive Strength = 3500 psi)

|
14

i

Ar&E, DAYS

COMPRESSIVE STRENGTH VS AGE
CLASS B
FIGURE II

CalRETE SLASS B

FeLp
—-O-— Pig | WATERFoRD
—O— LAwkgerce /ﬁwwm

LAB

——;ﬁ—(’u@/ww@t&@
—;f—@&&xaf:/ﬁmwmw



Al

:

COMPRESSWE  STRENGTH, PSI
!

g

coreReTE cLASS '

= Felp

—-D—-FME/UJ*\TER%RD

4'17\(1./&) ——O—wﬂl/ﬁeﬂce/amwmt,

4283 (P/W) alt

| B —-j‘_jf—?tKé/u)v\TENTvRP

229 o %LM@M&,&M@WLL

o 3280 (L/a)
2365 (f/wW)

A A A A T I T T U T T R T T R uOaRNE T R R E R T Tua T R I ITT TR T T TR TR R TITTEETETE EEETEE R T EERRRRRNNSR
(Design Compressive Strength = 3000 psi)

|

7 14
AGE, DAYS e

COMPRESSIVE STRENGTH VS AGE
CLASS C
FIGURE III



Prepared By: P.A. Cover
Date: HMay 5, 19¢]
APPENDIX A Page: 1 of 2

STATE OF VERMONT
AGENCY OF TRANSPORTATION
MATERIALS & RESEARCH DIVISION - STRUCTURAL CORCRETE SUBDIVISION

PROCEDURE FOR THE EVALUATION OF NEW STRUCTURAL CONCRETE AGGREGATE
SOURCES TO DETERMINE COMPLIANCE WITH AOT SPECIFICATIONS

The evaluation of a new structural concrete aggregate source (i.e. one on which
the Materials & Research Division has no service-in-concrete data) shall be

divided into two sections called:

Phase 1 Section 700 and related tests; and
Phase Ii Performance-in-Concrete tests.

The Materials 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 ebtain 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 Materials 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 requirements. The per-
formance-in-concrete tests shall be carried out on Ready Mixed concrete
containing the aggregate being evaluated. At the same time concréte 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

13



Vermont Agency of Transportation
Procedure for the Evaluation of
New Structural Concrete Aggregate
Sources to Determine Compliance May 5, 1981
with AOT Specifications Page 2 of 2

conform to the Materials & Research Division Performance-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.
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Prepared By: P.A. Cover
Date: May 5, 1981
APPENDIX A

STATE OF VERMONT
AGENCY OF TRANSPORTATION :
MATERIALS & RESEARCH DIVISION - STRUCTURAL CONCRETE SUBDIVISION
PERFORMANCE-IN-CONCRETE

PROCEDURE FOR EVALUATING A NEW AGGREGATE SOURCE

Mix proportions shall be submitted for each class of concrete required; or
designed by, the Materials and Research Division and shall conform to

Table 501.03A.

Test shall be run on both Field and Laboratory Concrete.

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.

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

An approved aggregate in normal use at the Ready-Mixed Concrete plant
shall be used as a control in a separate batch for both Field and

Laboratory Concrete.

At least one cubic yard of Ready Mixed concrete shall be produced for each
class of .concrete containing each new and control aggregate being eval-
uated.

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

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.

Batching, mixing, field testing, and specimen fabrication using Figld
Concrete shall be witnessed by a representative of the Materials and

Research Division.

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.

The Materials 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).

15
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182F Rev. 21 4/81 , .
STATE OF VERMONT Central Files

AGENCY OF TRANSPORTATION Cover
MATERIALS & RESEARCH DIVISION APPENDIX B
Montpelier, Vermont 05602
REPORT ON SAMPLE OF AGGREGATE
Report April 21 , 19 81
Laboratory No. AB1-0218 Tested By M. Lavin
Name Coarse Aggregate for Concrete 501
Identification Marks Preliminary Sample Crushed Stone
Sampled 4/17 | 19 8l Received 4/20, 3981
Sample from Stockpile @ Pike Waterford
Quantity Represented
Source of Material Pike Waterford
Location used or to be used Possible Future Use
Examined for Item 704.02
TEST RESULTS
Total Sample : Fineness Modulus
Sieve Size Z Passing Z Coarser Than Percent of Wear
4 1/2" No. 100 AASHTO T3
4" No. 50 AASHTO T4
3 1/2 No. 30 AASHTO T96 16.4
3" No. 16 o
2.1/2" No. 8 Fractured Faces, %Z 100
2" No. 4
1 3/4" Thin & Elongated
11/2" - Fineness Modulus = Pieces, % 9
1" 100
3/4" 97 Soundness, Z Loss
5/8" Corments:
1/2"
3/8" 31
No. 4 8
No. 8 3 This material was examined for gradation, wear,
No. 10 S fractured face and T & E. The results are as indicated.
No. 16 ; Sand
No. 30 ' Portion )
No. 50 m S. J. Gage, P.E., Chief Engineer

;Iz: 200 | - /\?/ /7 M/de

By:
R.F. hichcissy, Pod., waeries & Researn Engineer

16
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STATE OF VFERMONT 2
AGENCY OF TRANSPORTATION Cover
~~~~~~~~~~~~~~ Central files

Project

W.P. No. 81-C-6

Project KNumber

MATERIALS AND RESEARCH DIVISION
Montpelier, Vermont 05602

APPENDIX C
Report on Concrete Test Beam or Cylinders
Laboratory No. 8100251 (28) Report ofl. 14,28  Day Breaks Date typed 6-15-81
Pay Item Performance in Concrete Type of Sample Field
Submitted by M. Morissette Title PFP Address
Source of Material |awrence - St. Johnsbury Quantity Represented 1 cy
Coarse Aggregate Lawrence, Guildhall Fine Aggregate Lawrence - Guildhall
Cement Brand '‘Glens _Falls Type Il Lbs. 565
Air Entraining Admixture Darex AEA Dosage 1% oz/cy AdmixtureWRDA Hycol Dosage 3 0z/cwt
Maximum allowable water content, Gal/Cy ~ Total Aggregate, Dry Wgt.
Field Tested by M. Morissette Lab. Tested by Eaton
Sampled from Trk #26 @ plant Date Sampled: 5-15-81
Location Used or to be Used
Examined for Mod. of Rupture Compressive Strength
TEST RESULTS
Unit Weight Fresh Concrete 147.91 Air: Pressure 4.0 Chace
0 0
Total Water, Gal/Cy Used Slump 3 Temperature, Concrete /1 Ambient 70
Cyl.
Specimen |Urit Date | Date Desired | Age at | Type* | Break 1 |Break 2] Ave. . Break Type
No. Wgt. Rec'd | Broken | age at | Break | S - F [ P.S.I. "|P.S.I. | P.S.I. 1 2
P.C.F. break
) 1l 8 | 5-22 7 7 3616 | 3537 | 3577
GC 2 151 | 518> !
; 121 | 5-185-28 13 13 4067 | 4103 | 4085
° Bl 518|612 | 28 28 4527 | 4483 | 4505
_ 6 151
*S = Standard Cured; F-= Field Cured
Types of Breaks: : ‘ .
V S. J. Gage, P.E, Chief Engineer
i g
TS 5 ara - Pt c<;ff¥rélu\/~\\
e e oo S 4
Ccrrents: L T e S A
7L 1430 Rew R.E Niciiop, PE, Materials 2 - -
R VAN 17 - i



Project Name STATFE OF VERMONT

AGEHCY OF TRANSPORTATION )
W.P. No. 81-C-6  ieememm—eooee Cover
Project Number MATERIALS AND RESEARCH DIVISION Central Files

Montpelier, Vermont. 05607

APPENDIX C

Report on Concrete Test Beam or Cylinders

Laboratory No. (:37(90‘25;2(2i ) __/_Report of 776%/>/215’Day Breaks Date typed 6-15-81

Pay Item Performance in Concrete Type Of Sample ___Field

Submitted by M. Morissette Title PFP Address

Source of Material lawrence - St. Johnsbury Quantity Represented 1cy
Coarse Aggregate Lawrence - Guildhall Fine Aggregate Lawrence - Guildhall
Cement Brand Glens Falls Type T Lbs. 660

Air Entraining Admixture Darex AEA Dosage 3% 0z/cy  Admixture WRDA Hycol Dosage 3 oz/cwt

Maximum allowable water content, Gal/Cy Total Aggregate, Dry Wgt.
Field Tested by .M. Morissette Lab. Tested by Eaton
Sampled from Trk . #40 @ plant ' Date Sampled: 5-15-81

Location Used or to be Used

Examined for Mod. of Rupture Compressive Strength

TEST RESULTS

Unit Weight Fresh Concrete 149.67 Air: Pressure 3,4 Chace
Total Water, Gal/Cy Used Slump 3 1/4 Temperature, Concrete 220 Ambient 580
Cyl.

Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave. Break Type
No. |[Wgt. Rec'd | Broken | age at | Break | S - F |P.S.I. P.S.I. | P.S.I. 1 |2

P.C.F. break
11152 4549 | 522 7 7 4492 | 4377 | 4435
GA 2 | 152 "
2 %gg 5-18 | 5-28 | 13 | 13 4860 | 4633 | 4747
5 | 152
> | 1% |58 |6-12 | 28 28 5208 | 5376 | 5292

*S = Standard Cured; F = Field Cured

Types of Breaks: '
mlm m S. J. Gage, P.E,, Chief Engineer
1 2 3 4 5 6
Cormzants: Z? b€%£ZOé;u~/P\\
Lq\ “”B‘E1 Rev., ‘ By: /d/ )7 /ﬁ%f

18 RF o



STATE OF VERMONT
AGENCY OF TRANSPORTATION 2
Cover
Central files

Project Name

W. P. No. 81-C-6

Project Number

MATERIALS AND RESEARCH DIVISION

Montpelier, Vermont 05602
Report on Concrete Test Beam or Cylinders APPENDIX €
Laboratory No. £8100253 (ZQL_”Report of 1, 14,28 Day Breaks Date typed 6-15-81
Pay Item _ Performance in Concrete Type of Sample Field
Submitted by M. Morissette Title Address__
Source of Material Lawrence - St. Johnsbury Quantity Represented 1cy
_Coarse Aggregate___Lawrence - Guildhall Fine Aggregate Lavwrence - Guildhall
Cement Brand Glens falls Type I1 Lbs. 611
Air Entraining AdmixtureDarex AEA Dosage 3 0z/cy Admixture WRDA Hyco‘ﬁosage 2 0z/cut
Maximum allowable water content, Gal/Cy ‘Total Aggregate, Dry Wgt.
Field Tested by M. Morissette Lab. Tested by Eaton..
Sampled from Tyrk. #39 @ plant Date Sampled: 5-15-81
Location Used or to be Used
Examined for Mod. of Rupture Compressive Strength
TEST RESULTS
Unit Weight Fresh Concrete 152.12 Alr: Pressure 3.7 Chace
Total Water, Gal/Cy Used Slump 3 Temperature, Concrete 71 Ambient 70
Cyl. :
Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave. Break Type
No. |Wgt. Rec'd | Broken | age at | Break | S - F|P.S.I. |P.S.I. | P.S.I. 1 2
P.C.F. break '
e 3 |12 lsas|s22 | 7 7 s | ae88 [43a1 | 4315
2 igg 5-18 | 5-28 13 13 S 4748 4868 4753
o |16 |s5as {612 | 28 28 s | 5102 |[s270 | 5186

*S = Standard Cured;

Types of Breaks:

F = Field Cured

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

mim
1 3 5 6 —HE ] el B~
Corments: ¢ i // 467
TA 183L Rev. By: AL

0 4/381
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Projcct Name

W.P. No. 81-C-6

Project Number

STATFE OF VFERMONT

MATERIALS AND RESEARCH DIVISION

AGENCY OF TRANSRORTATION 2

Cover

Montpelier, Vermont 05602

Laboratory No.
Pay Item
Submitted by
Source of Material
Coarse Aggregate
Cement Brand

Air Entraining Admixture Darex AEA

€8100254 (28) Report of 7, 14, 28 Day Breaks

Performance in Concrete

M. Morissette

Title

APPENDIX C

Report on Concrete Test Beam or Cylinders

Date typed

Central files

6-15-81

Type of Sample

PFP

Address

Lawrence - St. Johnsbury

Field

Quantity Represented Icy

Lawrence - Guildhall

Fine Aggregate

Glens Falls

Type

Lawrence - Guildhall

611

II Lbs.,

Maximum allowable water content, Gal/Cy

- Field Tested by
Sampled from
Location Used or to be Used

Examined for Mod. of Rupture

M. Morissette

Dosage

3 oz/cy

Admixture WRDA Hycol Dosage 3 oz/cwt

Total Aggregate, Dry Wgt.

Lab. Tested by

Trk #39 @ plant

Eaton

Date Sampled: 5-15-81

Compressive Strength

TEST RESULTS

Unit Weight Fresh Concrete 144,95 Air: Pressure 6.2 Chace
Total Water, Gal/Cy Used Slump 3 1/2 Temperature, Concrete 72° Ambient 70°
Cyl.
Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave.' Break Type
No. Wgt. Rec'd | Broken | age at | Break |S - F | P.S.I. P.S.I P.S.I. 1 2
P.C.F. break )
B % {23 5-18 | 5-22 7 7 S 3705 3696 3701
: s | 518 | 518 13 13 S | 2145 | 3993 | 4069
: 115 | 518 | 5-18 28 28 S | asss | 4792 | 4819

*S = Standard Cured;

Types of Breaks:

mlm

- mTents:

1 "’OT.

183L Rev.

F'= Field Cured

s
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S. J. Gage, P.E, Chief Engineer
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R. F. Nichclban B2 Ma'erals & Research Enzinz-»
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Project Name STATF OF VERMONT

AGENCY OF TRANSPORTATION 5
’ W.P. No. 81-C-6 e Zover
Project Number MATERIALS AND RESEARCH DIVISION o .
Central files

Montpelier, Vermont 05602

APPENDIX C

Report on Concrete Test Beam or Cylinders

Laboratory No.  C8106255 (282_-Report of /s 14, 28 Day Breaks Date typed 6-15-81
Pay Item Perforﬁance in Concrete Type of Sample 1cy
Submitted by M. Morissette Title PFP Address
Source of Material Lawrence : Quantity Represented 1cy
Coarse Aggregate Pike, Waterford Fine Aggregate lLawrence - Guildhall
Cement Brand Glens Falls Type I1 Lbs. 565
Air Entraining AdmixtureDarex AEA Dosage 1% 0z/Cy  Admixture WRDA Hycolposage 3 oz/cwt
Maximum allowable water content, Gal/Cy Total Aggrepgate, Dry Wgt.
Field Tested by M. Morissette Lab. Tested by Eaton
Sampled from Trk #50 @ plant | Date Sampled: May 15, 1981
Location Used or to be Used
Examined for Mod. of Rupture Compressive Strength
TEST RESULTS
Unit Weight Fresh Concrete 150.56 Air: Pressure 4.4  Chace
Total Water, Gal/Cy Used 2 Slump 2 1/2 Temperature, Concrete 74° Ambient 700

Cyl. ~
Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave.. | Break Type
No. |Wgt. Rec'd | Broken | age at | Break | § - F | P.S.1. P.S.I. | P.S.I. 1 2

P.C.F. break
1 153 | 5-18 ‘
PC 2 153 5-22 7 7 S 3643 3634 3639
o 13 | 58| 13 | 13 s | 4023 | a165 | 4094
2 }gg 5-18 6-12 28 28 S 4669 4616 4643

*S = Standard Cured; F = Field Cured
Types of Breaks: ﬁ S. J. Gage, P.E., Chief Engineer

mim 1 2 3 4 5 6 By:
Comments: . , i
Ta 183L Rev. R_F. Nicholson, P.E., Materials & Research Engineer

Ao
M 4/31
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STATE OF VERMONT 2
AGENCY OF TRANSP.ORTATION Cover

MATERIALS AND RESEARCH DIVISION Central files

Project Name

Work Plan No. 81-C-6

Project Number

Montpelier, Vermont 05602 APPENDIX C
Report on Concrete Test Beam or Cylinders
Laboratory No. (8100256  (28) Report ofl. 14, 28  Day Breaks Date typed 6-15-21
Pay Item _ Performance in Concrete Type of Sample Field
Submitted by M, Morissette Title PFP Address
Source of Material bawrence - St. Johnsbury Quantity Represented 1 cy
Coarse Aggregate Pike - Waterford Fine Aggregate lawrence « Guildhall
Cement Brand Glens Falls Type IT Lbs. 660
Air Entraining Admixture Darex AEA Dosage 38 0z/cy AdmixtureWRDA Hycol Dosage 3 oz/cwt
Maximum allowable water content, Gal/Cy ‘Total Aggregate, Dry Wgt.
Field Tested by M. Morissette Lab. Tested by Eaton
Sampled from Trk # 5 @ plant Date Sampled: 5-15-81
Location Used or to be Used
Examined for Mod. of Rupture Compressive Strength
TEST RESULTS
Unit Weight Fresh Concrete 151.40 Air: Pressure 3.6 Chace L
Total Water, Gal/Cy Used Slump 3 1/2 Temperature, Concrete 72 Ambient 70
Cyl.
Specimen | Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave. Break Type
No. |Wgt. Rec'd | Broken | age at | Break | S - F |P.S.I. }P.S.I. | P.S.I. 1 2
P.C.F. break
1 155
PA 2 155 5-18 5-22 7 7 4633 4792 4713
3 155
4 155 5-18 5-28 13 13 5188 5210 5199
5 156
) 6 156 5-18 6-12 . 28 5491 5818 5655
*S = Standard Cured; Ft= Field Cured i
Types of Breaks: . :
S. J. Gage, P.E., Chief Engincer
mim 1 2 3 4 5 6 /ég 'ﬁ%,~A/7’
Cormentst By 17
241731 22 ROENEPIOURD Maemes T



Project Wane STATE OF VERMONT
AGENCY OF TRANSPORTATION 5

HP Bl TERIALS AND RESEARCH DIVISION Cover
Project Rumber MA Central files

Montpelier, Vermont 05602

APPENDIX C

Report on Concrete Test Beam or Cylinders

Laboratory No. C8100306  (28) Report of 7, 14, 28 Day Breaks Date typed 6-18-81

Pay Item Performance in Concrete Type of Sample Lab

Submitted by W. Meyer ' Title CLP Address

Source of Material Materials & Research, Berlin, Vt.Quantity Represented 1.75 cf

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

Cewent Brand Glens Falls Type 11 Lbs. 565
3 oz/cwt

Air Entraining Admixture Darex AEA Dosage 1% 0z/cy Admixture WRDA Hycolposage

Maximum allowable water content, Gal/Cy Total Aggrepgate, Dry Wgt. 3294

Field Tested by W. Meyer Lab, Tested by Eaton

Sampled from _ Lancaster Mixer Date Sampled: 5-20-81

Location Used or to be Used Test Mix

Examined for Mod. of Rupture Compressive Strength

TEST RESULTS

Unit Weight Fresh Concrete 152.08 Air: Pressure 4.4% Chace

o

Total Water, Gal/Cy Used 37.1 Slump 2" Temperature, Concrete 70 Ambient

Cyl. :
Specimen |[Unit Date Date Desired | Age at | Type* | Break 1 |Break 2] Ave. Break Type

No. |Wgt. Rec'd | Broken | age at | Break | S - F |P.S.I. P.S.I. | P.S.I. 1 2
P.C.F. break

152 5-27 7 7 S 3316 3431 3365

LPC 157

%gg 6-2 13 |13 S 3908 3970 3939

Y > WIND =

}gg 6-17 28 28 S 4279 1226 4253

%S = Standard Cured; F = Field Cured

Types of Breaks: .
E S. J. Gage, P.E.,, Chief Engineer

mim
1 éfaff;yéga
” AR 5 R By: ﬁﬂﬁ /@?

U S e R L TR S T C
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Project Name STATE OF VFERMORT
AGENCY OF TRANSPORTATION gover
WP 8l-Ceb s AND Central files

MATERIALS AND RESEARCH DIVISION

Project Number
Montpelier, Vermont = 05602

APPENDIX C
Report on Concrete Test Beam or Cylinders
Laboratory No.__ 8100307 _ (28) Report of/s 14 28 Day Breaks Date typed 6-18-81
Pay Item Performance in Concrete Type of Sample Lab
Submitted by W. Meyer Title CLP Address
Source of Waterial Materials & Research Lab,Berlin Quantity Represented 1.75 cf
Coarse Aggregate Lawrence - Guildhall, Vt. Fine Aggregatelawrence - Guﬂdhaﬂ Vt.
Cement Brand Glens Falls Type 11 Lbs. 565
Air Engraining Admixture Darex AEA Dosage 1% 0z/cy AdmixtureNRDA Hycol Dosage 3 oz/cwt
Maximum allowable water content, Gal/Cy Total Aggrepate, Dry Wgt. 3193
Field Tested by W. Meyer Lab. Tested by Eaton
Sampled from Lancaster Mixer Date Sampled: 5-20-81
Location Used or to be Used Reference Mix
Examined for Méd. of Rupture Compressive Strength
TEST RESULTS
Unit Weight Fresh Concrete 148.05 Adir: Pressure 4,8Y% ._Chace
Total Water, Gal/Cy Used 36.4 Slump 3" Temperature, Concrete 72°  Ambient
Cyl.
Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave.’ | Break Type
No. |[Wgt. Rec'd | Broken | age at | Break | S - F |P.S.I. }P.S.I. | P.S.I. 1 2
P.C.F. break -
1 150
LGC 2 148 5-27 7 7 S 3360 3351 3356
3 149 .
4 150 6-2 13 13 S 3820 3894 3857
5 150
_ 6 150 6-17 28 28 S 4262 4279 4271
*S = Standard Cured; I-‘"‘= Field Cured
Types of Breaks:
mim tz; S. J. Gage, P.E., Chief Engineer
Corments: ,1: ~277(’C’/¢
TA 183k Rev. - e /
o 4/81 24 - ; s &d



Project Name STATE OF VERMONT 2
AGENCY OF TRANSPORTATION Cover

Wp 81-C-6 e tral files
Project Number MATERIALS AND RESEARCH DIVISION Central f

Montpelier, Vermont 05602

APPENDIX C

Report on Concrete Test Beam or Cylinders

Laboratory No.__ (¢R8100308  (28) Report ofl, 14, 78  Day Breaks Date typed 6-18-81

Pay Item poyformance in Concrete Type of Sample' Lab
Submitted by W. Meyer Title CLP Address

Source of Material Materials & Research Lab, Berlin Quantity Represented 1.75 cf
Coarse Aggregate Lawrence, Guildhall, Vt. Fine Aggregate Lawrence - Guildhall, Vt.
Cement Brand _ Glens Falls Type 11 Lbs. 611

Air Entraining Admixture Dayex AFA Dosage 3 oz/cy Admixture WRDA HycolDosage 3 0z/cwt

Maximum allowable water content, Gal/Cy Total Aggregate, Dry Wgt. 3087
Field Tested by W. Mever Lab. Tested by Eaton
5ampled from Lancaster Mixer Date Sampled: 5-20-81
Location Used or to be Used Reference Mix

Examined for Mod. of Rupture Compressive Strength

TEST RESULTS

Unit Weight Fresh Concrete 148.97 Air: Pressure 4.2%  Chace
Total Water, Gal/Cy Used 33.4 Slump 2% Temperature, Concrete 70° Ambient
Cyl.

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

No. |Wgt. Rec'd | Broken | age at |Break | S - F |P.S.I. |P.S.I. | P.S.I. 1 2

P.C.F. break
8, | 129 5-27 | 7 7 | s | sew0 | 374 | 3192
: | 1o 62 | 13 13 | s | 3130 | 3017 | 3524
. | 1% 6-17 | 28 28 | s | a209 | 4571 | 4390

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

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

mim NG U ﬁﬁbﬁ/ﬂ%ﬁ/}

Corments: Bv:
TA 183k Rev. R‘c

RN I | S

SR ALY -ERE
LoD -

24721
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Project Name

WP 81-C-6

Projecct Number

AGENCY OF TRANSPORTATION

STATE OF VERMONT

MATERIALS AND RESEARCH DIVISION

2
Cover

Central files

Montpelier, Vermont 05602
APPENDIX C
Report on Concrete Test Beam or Cylinders
Laboratory No. (8100309 (28) Report ofl: 14, 28  Day Breaks Date typed 6-18-81
Pay Item Performance in Concrete Type of Sample Lab
Submitted by W. Meyer Title CLP  Address
Source of Material Materials & Research Lab,Berlin Quantity Represented 1.75 cf
Coarse Aggregate L.M. Pike, Waterford, Vt. Fine Aggregate lawrence - Guildhall
Cement Brand Glens Falls Type 11 Lbs. 611
Air Entraining Admixture Darex AEA Dosage 3 oz/cy AdmixtureWRDA Hycol Dosage 3 0z/cwt
Maximum allowable water content, Gal/Cy Total Aggregate, Dry VWgt. 3184
Field Tested by W. Meyer Lab. Tested by Eaton
Sampled from _ Lancaster Mixer Date Sampled: 5-20-81
Location Used or to be Used Test Mix
Examined for Mod. of Rupture Compressive Strength
TEST RESULTS
Unit Weight Fresh Concrete 151.60 Air: Pressure  4.9%7  Chace
o
Total Water, Gal/Cy Used 35.0 Slump 2 Temperature, Concrete Ambient
Cyl.
Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave.' Break Type
No. |[Wgt. Rec'd | Broken | age at |Break | S - F |P.S.I. |}P.S.I. | P.S.I. 1 2
P.C.F. break )
1] 1% 7 7 s 3227 | 3201 | 3214
LPB 2 | 152 5-27 | ’
3 152
4 153 6-2 13 13 S 3846 4023 3935
5 152
6 152 6-17 28 - 28 S 4669 4518 4594

*S = Standard Cured;

Types of Breaks:

P P —

F = Field Cured

4

5 6

26
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. J. Gage, P.E., Chief Engineer

20

Y
‘

|9

lczéztr€;u~v’“\~

Lo

V%



Project Name STATE OF VERMONT

AGENCY OF TRANSPORTATION 2
WP 81-C-6 e Cover
Project Number MATERIALS AND RESEARCH DIVISION Central files

Montpelier, Vermont 05602

Report on Concrete Test Beam or Cylinders APPENDIX C

Laboratory No. (8100310 (28) Report of /s 14,28 Day Breaks Date typed _ 6-18-81

Pay Item Performance in Concrete Type of Sample Lab
Submitted by W. Meyer Title CLP Address
Source of Material Materials & Research Lab, Berlin quantity Represented 1.75 cf

Coarse Aggregate L.M- Pike, Water‘for‘d, Vt. Fine Aggregate Lawrence, GUﬂdha]]

Cement Brand Glens Falls Type IT Lbs. 660

Air Entraining Admixture Darex AEA Dosage 4 0z/cy Admixture WRDA Hycolposage 3 oz/cwt

Maximum allowable water content, Gal/Cy 'Total Aggregate, Dry Wgt. 3037
Field Tested by W. MEyer Lab. Tested by Eaton
Samplea from Lancaster Mixer Date Sampled: 5-20-81
Location Used or to be Used test mix

Examined for Mod. of Rupture Compressive Strength

TEST RESULTS

Unit Weight Fresh Concrete 152.03 Alir: Pressure 5.0%_ chace
Total Water, Gal/Cy Used 34.2 Slump 24" Temperature, Concrete 70° Ambient
Cyl.

Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave.’ Break Type
No. |[Wgt. Rec'd | Broken | age at | Break | S - F |P.S.I. |P.S.I. | P.S.I. 1 2

P.C.F. break
PA 5 | 1o 5-27 | 7 7 s 563 3669  |3616
3 152
4 152 6-2 13 - ' 13 S 4219 4124 4172
5 152
6 152 6-17 .28 28 S 4403 5128 4766

—

*S = Standird Cured; F = Field Cured

Types of Breaks: r S. ). Gage, P.E, Chief Engineer
m']m [}p/Z}? (/GZ)(YQ—(I\/\/ ;
1 2 3 4 5 6 =9 ﬁg%z
Cormments: ", I e ar 3o ,r-‘ inne
égjvfég}? Rev. o Mjii,s.E.,:Ja 3§ & neleaid, ST
o 2/31
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Projcct Name

WP  81-C-6

Projecct Number

Laboratory No.

Pay Item_ Performance in Concrete

STATE OF VFERMONT

AGENCY OF TRANSPORTATION

8100311 (28) Report 0f7s 14, 28

Submitted by W. Meyer

Source of Material Materials & Research Lab, Berlin Quantity Represented

Title

cLP

MATERIALS AND RESEARCH DIVISION

Montpelier, Vermont

Report on Concrete Test Beam or Cylinders

2

Cover .
Central files

Coarse Aggregate lawrence, Guildhall, Vt.

‘05602
APPENDIX C
Day Breaks Date typed 6-18-81
Type of Sample Lab
Address
1.75 cf

Fine Aggregate Lawrence, Guildhall, Vt.

Cement Brand Glens Falls Type I1 Lbs. 660
Air Entraining Admixture Darex AEA Dosage 4 oz/cy Admixture WRDA HycolDosage 3 oz/cwt
Maximum allowable water content, Gal/Cy Total Aggregate, Dry Wgt. 3036
Field Tested by W. Meyer Lab. Tested by Eaton
Sampled from Lancaster Mixer Date Sampled: 5-20-81
Location Used or to be Used Reference mix
Examined for Mod. of Rupture Compressive Strength
TEST RESULTS
Unit Weight Fresh Concrete 148.01 Air: Pressure 5~4% Chace
Total Water, Gal/Cy Used 33.2 Slump?2 3/4" Temperature, Concrete 70°  Ambient
Cyl. )
Specimen |Unit Date | Date Desired | Age at | Type* | Break 1 |Break 2| Ave.. Break Type
No. |Wgt. Rec'd | Broken | age at | Break |S - F|P.S.I. |P.S.I. | P.S.I. 1 2
P.C.F. break )
1 148
LGA 2 148 5-27 7 7 S 3431 3546 3489
3 149
4 148 6-2 13 13 S 4244 4023 4134
5 148
6 | 148 6-17 28 28 S 4722 4669 4696
*S = Standard Cured; F ;'Field Cured
‘ypes of Breaks: : . .
S. J. Gage, P.E, Chief Engineer
nim % :4 (;C:«/ .
1 3 5 6 =z /Q&V\/W
seToants: By: : +—¢
1 L83k Rev R. F. Nichglscn, P.E., Vzsrzs & Resenrch engnaef
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Prepared By: P. ﬁéQ%%Ver

Date: 4-27-81
APPENDIX D Sheet 1 of 1
STATE OF VERMONT

AGENCY OF TRANSPORTATION
MATERIALS & RESEARCH DIVISION

Th 565 Rev. 4/79

RESEARCH INVESTIGATION

Work Plan No. 81-C-6

SubjectPerformance evaluation of new coarse aggregate source, Pike Ind., Inc., Waterford, Vt.
April 10, 1981

Investigation Requested By Pike Industries, Inc. Date

Date Information Required June 2, 1981

Purpose of Investigation To evaluate the Pike Industries Inc. crushed stone and washed sand

from their Waterford quarry as a structural concrete aggregate source.

Proposed Tests or Evaluation Procedure See Performance in Concrete Procedure </;ttached£>

N
'\//—-:/_ /:\§7 < /c P ’7/"\/‘,‘ I's Fﬂ I P L /Q( <oy ¢ /'r,
’\' 7 ) s ya
; —
) O\ ¢ 2 R S I A //:7& //', /‘7 (‘Q o Ce
! ‘ /- VA 7 o ! ’
<A\/ o ’l%r~'(’A'(‘,(T /‘4(, (/ j_’l ) LQ‘) ,)‘;/
—
I'e

Proposal Discussed With R, I. Fszaccoia 'Projected Manpower Requirements 10 man days

Investigation To Be Conducted By STructural Concrete Subdivision

Proposed Starting Date April 29, 1981 Estimated Completion Date June 2., 1981

Approval/|Disapproval by Materials & Research Engineer ':EE;;kfz. /’7~«uéf¢12m,,.\

s by Materials & Research Engineer L§2é£5;72i(

Materials & Research Division
Agency of nsportation~
Date Typed: 4/27/81

29



10.

11.

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

APPENDIX D
STATE OF VERMONT
AGENCY OF TRANSPORTATION
MATERIALS & RESEARCH DIVISION - STRUCTURAL COHCRETE SUBDIVISION
PERFORMANCE-TH-CONCRETE

PROCEDURE FOR EVALUATING A NEW AGGREGATE SOURCE

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

Test shall be run on both Field and Laboratory Concrete.

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.

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

An approved aggregate in normal use at the Ready-Mixed Concrete plant
shall be used as a control in a separate batch for both Field and

Laboratory Concrete.

At Teast one cubic yard of Ready Mixed concrete shall be produced for each
class of concrete containing each new and control aggregate being eval-
uated,

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

Tests of Slump, Air Content, Unit Weight and Yield, shall be in accordance
with AASHTO T119-74, AASHTO T152-80I, and AASHTO T121-791 respectively.

~Batching, mixing, field testing, and specimen fabrication using Field

Concrete shall be witnessed by a representative of the Materials and
Research Division.

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.

The Materials 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).
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