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ABSTRACT 

As aggregate sources are developed, tests must be conducted 

to assure that the materials meet specifications and perform satis­

factorily when used in concrete mixtures. 

This report documents results of tests performed on a proposed 

new source of coarse aggregate for structural concrete. The material 

tested was a 3/411 crushed stone produced by Frank W. ~lhitcomb Construction 

Corporation at their facilities in North ~lalpole, New Hampshire. 

Results indicate that t he material performs sati sfactorily. 
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I NTRO DUCT! ON 

As new aggregate sources are developed for use in structural 

concrete, they must be evaluated not only to determine their com­

pliance 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 per­

formed on concrete using the new aggregate with results obtained from 

concrete containing a reference aggregate. See Appendix A for eval­

uation procedures. 

A request v1as received from Frank H. \1hitcomb Construction Corp. 

to evaluate crushed stone coarse aggregate, produced at their facilities 

in North Halpole, Nev1 Hampshire, for use in structural concrete. Samples 

of 3/4 inch crushed stone were obtained from the source at North Walpole, 

New Hampshire and evaluated for compliance with the requirements of Section 

704.02 of the Standard Specifications. Materials were obtained and the 

performance-in-concrete phase of the evaluation was conducted in the Central 

Laboratory of the Materials and Research Division. 
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PROCEDURES 

PHASE I - SECTION 704.02 TESTS 

The 3/4 inch crushed stone was sampled from an existing stockpile 

at the Hhitcomb, North Walpole , New Hampshire quarry on February 17, 

1982 by representatives of the Materials and Research Division . The 

material was examined for gradation, wear, fractured faces, thin and 

el ongated pieces, and soundness. It was found to comply with the 

Section 704.02 requirements. The reports on Laboratory Nos. G82 0004 

and A82 0178 which document these tests are in Appendix B. 

PHASE II PERFORMANCE-IN-CONCRETE TESTS 

The performance-in-concrete tests were conducted on concrete pre-

pared in the Central Laboratory. Mixtures were designed by Structural 

Concrete Subdivision personnel for Class A and Class B concrete using 

the following material s : 

Coarse Aggregate: 

A. Proposed New Aggregate 

3/4 inch crushed stone 
Frank W. Whitcomb Construction Corp., N. Walpol e, N.H ~ 

B. Reference Aggregate 

3/4 inch crushed gravel 
Frank W. Whitcomb Construction Corp., N. Walpole, N.H. 

Fine Aggregate: 

Frank W. Whitcomb Construction Corp., N. Walpole, N. H. 
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Cement: 

Type II 
Lehigh Portland Cement Co., Alsen, New York 

Air Entraining Admixture: 

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

Water Reduc ing Admixture: 

I~RDA with Hyco 1 
W. R. Grace & Co. , Cambridge, Massachusetts 

Aggregate properties used for preparing mi x des igns are shown in 

Table 1 and Tabl e 2. 

TABLE 1 
COARSE AGGREGATE PROPERTIES 

Dry Rodded 
Bul k Absorption, Unit \4ei ~ht, 

Speci f i c Gravity Percent 1 bs/ ft 

New Aggregate - Crushed Stone 2.85 0.9 105.08 
Reference Aggregate - Crushed Gravel 2. 67 1. 0 101.51 

TABLE 2 
FINE AGGREGATE PROPERTIES 

Bul k Absorption, Fineness 
Speci fic Gravi ty Percent Mod ul us 

Reference Aggregate 2.62 1. 2 2.91 

The concrete used in this eval uation was mi xed in a Sears rotary drum mixer 

wi th batch size being 1. 5 cubic feet. Agg regates were dri ed prior to the start of 
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mixing operati ons. 

Two batches each of the Class A and Class 8 concrete containing the 

3/ 4 inch crushed stone (new aggregate) were prepared as wel l as two batches 

each of the Class A and Class 8 concrete containing the 3/4 inch crushed 

gravel (reference aggregate). 

The mix proportions used are shown i n Table 3 and Tabl e 4. 

TABLE 3 

NEW AGG REGATE MIX DESIGN 
BATCH QUANTITIES PER C.Y. 

Class A 
Batch 1 Batch 

*Crushed Stone Coarse Aggregate, 1 bs. 1747 1747 
*Fi ne Aggregate, lbs . 1264 1264 
Cement, l bs . 660 660 
Air Entrai ni ng Admi xture, oz. 3 3 
Water Reducing Admixture , oz. 19.8 19.8 
New Water, gal. 31.5 32.9 

*Weights converted to saturated surface-dry condition. 

TABLE 4 

REFERENCE AGGREGATE MIX DESIGN 
BATCH QUANTITIES PER C. Y. 

Class A 
Batch 5 Ba tch 

*Crushed Gravel Coarse Aggregate, lbs . 1689 1689 
*Fine Aggregate, l bs. 1213 1213 
Cement, 1 bs 660 660 
Air Entraini ng Admi xture, oz . 3 1/2 4 
Water Reduc i ng Admixture , oz. 19. 8 19 .8 
Net ~later, gal. 32 . 5 30.2 

*Weights converted to saturated surface-dry condition. 
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Cl ass B 
2 Batch 3 Batch 4 

1747 1747 
1407 1407 
611 611 

3 1 1/2 
18.3 18 . 3 
33 .5 33 .4 

Cl ass B 
6 Batch 7 Batch 8 

1689 1689 
1357 1357 
611 ·-fill 

3 1/2 3 1/2 
18.3 18.3 
31.2 32.0 



Tests were performed on the fresh concrete to determine Slump, Air 

Content, and Unit Weight. Si x test cylinders (611 x 1211
) were fabricated 

from each batch. The cylinders were tested for compressive strength, t~1o 

each, at ages 7, 14, and 28 days. 

RESULTS 

The results of tests on the fresh and hardened concrete are shown 

in Table 5 and Table 6. 

TABLE 5 

NEW AGGREGATE TEST RESULTS 

Class A Class B 
Batch 1 Batch 2 Batch 3 Batch 4 

Slump, inches 2 3 3 2 3/4 
Air Content, percen~ 4. 3 5.3 6.8 4. 9 
Unit ~lei ght, 1 bs/ ft 152.54 1 50.19 147 .02 150.05 
Compressive Strength, psi 

7 days 4554 4218 3550 3829 
14 days 5412 5000 4381 4722 
28 days 6403 6230 5382 5770 

(Design compressive strength, psi) (4000) (3500) 

TABLE 6 

REFERENCE AGGREGATE TEST RESULTS 

Class A Class B 

Batch 5 Batch 6 Batch 7 Batch 8 

Slump, inches 3 l/4 1 3/4 3 3 1/2 
Air Content, percen~ 5.3 4.1 5.5 7.2 
Unit ~Ieight, 1bs/ft 146.64 149.14 145.49 142.90 
Compressive Strength, psi 

7 days 3930 4077 3462 3152 
14 days 4700 4916 4196 3966 
28 days 5531 5257 5187 4572 

(Design compressive strength , psi) (4000 ) (3500) 

6 



The results of compressive strength tests are al so shown on 

Laboratory Reports Nos. C82 0008 t hrough C82 0015 in Append i x C. 

Str ength-age plots illustrating average compressive strengths are 

shown i n Figure I and Figure II. 
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CONCLUSIONS AND RECOMMENDATIONS 

1) The 3/4 inch crushed stone coarse aggregate from the 

Frank ~J. ~lhitcomb Construction Corp. quarry in North 

Walpole, New Hampshire, complied with all requirements 

of Section 704.02 when tested in conjunction with this 

evaluation. 

2) The compressive strengths obtained from the Class A and 

Class B laboratory mixes using the 3/4 inch crushed stone 

coarse aggregate were appreciably hi gher than the com­

pressive strengths of the reference mixes. 

3) 

4) 

It is recommended that the present Frank ~l. ~lhitcomb 

Construction Corp. quarry in North \~alpole, New Hampshire 

be approved as a source of crushed stone coarse aggregate 

for use in structural concrete. 

During the initial uses of concrete containing this aggregate 

on Agency projects, Materials and Research Division represent­

ati ves shall conduct tests necessary to determine the per­

formance of thi s aggregate in concrete under field conditions. 
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1. SCOPE 

P i't!Ji.lfCI ;_/ . 

f"lat e : 
Page: 

\ !. l·~eyer1q)J./}f1 
~~a rch 26, 1 982 
1 of 2 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 

Appendi x A 

VERMONT PROCEDURE FOR EVALUATING A NEW 
SOURCE OF STRUCTURAL CONCRETE AGGREGATE 

VT-AOT-MRD 9-82 

A procedure for eval uating new structural concrete aggregate sources 
by test ing proposed new aggregates for compli ance with Section 700 
requirements and by comparing resul ts of tests performed on concrete 
using the new aggregate with resul ts obtained from concrete containing 
a reference aggregate . 

2. PROCEDURE 

Genera 1 

The evaluation of a new structural concrete aggregate so urce (i .e., 
one on which the ~mterials and Research Division has no servi ce-in­
concrete dat a ) shall be divided i nto two sections cal led: 

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

All requests for evaluation of new structural concrete aggregate 
sources shall be made , in writing, to the Material s and Research 
Engi neer. Requests shall describe the type of material proposed for 
use as well as the l ocation and quantity of avai l able stockpil es . 

Materials and Research Divis ion personnel shall perform al l wor k 
necessary for both t he Phase I and Phase II secti ons of th i s eval­
uation process . The work \llill be performed in an expeditious manner 
consi stent with avail abil ity of manpower. Eval uat ions may require 60 
cal endar days or more from the date the aggregate i s avai l able for 
t esting (controlled by the ava ilabi lity of personnel to perform 
test ing). Delays beyond the control of the Material s and Resear ch 
Division shall be documented and notifi ca tion given of the consequent 
extension of time requ ired to compl ete t he evaluation. 

Test results shall be the basis for determi ning acceptance , fu rther 
testing, or rejection of the proposed new material. Failure of the 
material to compl y with al l appli cable requirements, dur ing any pha se 
of testing , may necessitate rescheduling or termination of the eva l uat ion. 

The cost of materials necessary to complete the evaluation wil l be 
borne by the r equest ing party. 
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11fl11llnt. f1 . 0 . l. 
Appendix A t'arc! 2l , 19f 2 

Page ? of 2 VT-AOT-MRD 9-8? 

A report shall be prepared documenting the r~ateri al s and Research 
Divi si on •s involvement in the evaluation. A copy of the r eport shall 
be forwarded with a cover letter, info rming the requesting party of the 
acceptability or nonaccepta bili ty of the aggregate. 

Phase I 

1. Following receipt of the \'lritten request, the Structural Concrete 
Engineer will schedule a fi el d petrographi c examinati on of the 
proposed new aggregate source by the Vermont A.O.T. Chief Geologi st. 

2. The Structural Concrete Engineer or his representati ve wi l l visit 
the site ·and determine: 

(a) Does a stockpi le of at l east 50 cubic yards of processed 
material exist? 

(b) Can samples be obtained in the standard manner from the 
stockpil es? 

3. If 2(a) and 2(b) are yes , the Structural Concrete Engineer shall 
make necessary arrangements for obtaining samples from the desig­
nated stockpil e . 

4. The material shall be tested at the Central Laboratory using the 
Structural Concrete Subdivision Annual Aggregate Testing Program 
procedure. 

5. Report the results (as an Evaluation Sampl e) on the Standard 
Materials and Research Division forms. 

Phase II 

1. The performance-in-concrete tests shall be performed on concrete 
prepared at the Central Laboratory. The proposed new aggregate 
wi ll be evaluated by comparing results of tests performed on concrete 
using the new aggregate with results obtained from concrete containing 
a reference aggregate. Cement, admixtures , and aggregates, other 
than the proposed new aggregate , will be selected by the Structural 
Concrete Engineer . Normally, these materials will be the same as the 
materials currently in use at the Ready-mix plant where the proposed 
new aggregate will be used. 

2. Mi x proportions for each class of concrete required shall be designed 
or approved by the Materials and Research Division and sha.ll conform 
to Table 501 .03A of the Vermont Standard Specifications for Highway 
and Bridge Construction, current edition . · 

3. Test cyli nders shal l be fabricated and cured in accordance wi t h AASHTO 
T23 . They shal l be tested for compressive strength at ages 7, 14, and 
28 days in accordance with AASHTO T22 . 

4. Tests of Slump, Air Content, and Unit Height shall be in accordance 
with AASHTO Tll9, AASHTO Tl52, and AASHTO T121 , respect i vely. 
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Appendix B 

Feb. 26, , 19~ 

Labor a tory No. -~G8~2""'---lO~OL!.OL.:l4:.__ ____ _ Tested By M. Morissette 
----~~~~~~----

Name Coarse Aggregate for Concrete, Item 501 
--------~~~~~~~~~~--------~------------------------

Identification Marks Eval uation sample, 3/4 11 crushed stone 

Submitted by M. Mor i ssette Title PFP Address ----------- -----------------
Sampled 2- 17 • 19 82 Received 2-17 , 19 82 

Sample from Stockpi le @ F. W. Whitcomb Const. Corp., N. Walpole, N.H. 
--------~------------------~-----------------

Quantity Represented 

Source of Haterial F. W. Whitcomb Const. Corp., N. Walpole, N.H. -----------------------------------------------------
Location used or to be used W.P. 82-C-3 

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

Examined for 704.02 
--------~~~------------------------------------------

Total Sample 
Sieve Size io Passing 

4 1/2" 
4" 
3 1/2" 
3" 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

Percent of Wear 

AASHIO T3 
AASHTO T4 
AASRTO T96 28.6 

11B11 Grading 
2 1/2" No. 8 Fractured Faces, i. 100 
2" 
1 3/411 

1 1/2" 
1" 100 
3/4" 99 
5/8" 
1/ 2" 
3/8" 36 
No. 4 7 
No . 8 2 
No. 10 
No. 16 
No. 30 
No. 50 
No. 100 
No . 200 

No. 4 

Fineness Modulus 4 

Coll!Dtents: 

--- - -
Thin & Elonga t ed 

Pieces, % 

Soundness, % Loss 

Thi s material was examined for gradation , wear, fractured 
faces, and thin and elongated pieces. The results are as 
indicated. 

Sand 
Portion 
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STATE OF VERMONT 

AGENCY OF TRANSPORTATI ON 

~~TERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT 0~ S..-\HPLE OF AGGREGATE 

Report 

2 
Cover 
Central files 

Appendix B 

March 19, 19 82 _______ , 
Labora tory No . A82 0178 M. Lavin Tes ted By ----------------------
Name _ _ ____ _.:C~o.:-=a..:..r.=.s.=.e....,.A...;.,g.!..;,g!_;.r....:e:.xg..:.:a...:.t=-e_f:....:o~r---=C:.:::o.:..:.n=-c.:....;re=-t.:..::e::...;,~I....::t:.:::.em:..:..:_;5:::.;0~1~-----------

Identific a tion Marks Evaluation Sample, 3/4'' Crushed Stone --- ---
Submitted by ~~ . Morissette Title PFP Address ------------- ------------------
Sampled _2_:2?_ 19 82 -'Received 2-18 , 19 82 

Sampl e from ______ s_t_o_c_kp_l_·l_e_@_Fr_a_n_k_H_. _W_h_i_t_c_om_b_C_o_n_s_t_._C_o_r~p_.~,_N_. __ W_a_lp~o_l_e~,_N_.H_. ____ _ 

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

Source of Na t erial __ F_r a_n_k __ l~-=· _W_h_l_· t:....:c-=o--m..:..b _C.:....:o:....:..n-=s-=t-=. _C;;..;oc....;r...l:p-=.·....!..• _N:...:...•;__:.\~:...::a~l ,I;.PO.::...l.;...;e::..;,L-.:.,;N:...:. • .:..:.H~. --------- -

Location used or to be used ~1. P. 82-C-3 ------------------------------------------------
Examined for 704.02 -------- -----------------------------------------------------

Tot a l Sample 
Sieve Size % Passing 

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 
No . 8 
No. 10 
No. 16 
No . 30 
No. so 
No . 100 
No . 200 

TEST RESULTS 

Fineness Modulus 
X Coarser Than 

No. 100 
No . SO 
No . 30 
No. 16 
No. 8 
No. 4 

Fineness Mod ulus a 

Coc:!lltents : 

Percent of TJer1r 

AASHI'O TJ 
AASHTO T4 
AASHTO T96 

Fractured Faces, i: ---
Thin & Elongated 

Pieces , 'Z 

Soundness, i. Loss ~--

Thi s material was examined for soundness. The results are 
as indicated. 

Sand 
Portion 
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Appendix C 

Laboratory No . _____ C_8_2_0~0~0~8~--~(2~Report of 7, 14, 28 Day· Breaks Date typed 3-25-82 

Pay Item Performance in Concrete Type of Sample._~E.:..va:::..l.:...:u::.;a:..:t:..:i~o:..:..:n:--____________ _ 

Submitted by W. Me~er Title CLP Address 
Materials & Research Lao 

Source of Material Berlin 2 Vermont Quantity Represented 1 1/2 C.F. 
·F. W. Whitcomb Const. Corp. F. W. Whitcomb Canst. Corp, 

Coarse A~gregate N. t·/al ~ol e, N. H. Fine Aggregate N. Walpole, N.H. 

Cement Brand. ___ ~L~e~h~i~g~h _____________________ Type ___ ~I~I ________ Lbs. _____ -=61~1 ________ __ 

' Air Entraining AdmixtureDarex AEA Dosage 3 1/2 oz/ cyAdmixtureWRDA Kycol . boaage 3 oz/cwt 

Haximum allowable water content, Gal/ Cy ________ Total Aggre~ate, Dry Wgt. ____ 3_0_1.._3 ____ _ 

Field Tested by _______ M_._M_o_r_i_s_s_e_tt_e _________ ~Lab. Tested by _____ E_a_t_o_n __________________ _ 

Sampled from Sears Mixer @ l ab 

Location Used or t o be Used Reference Mi x 

Date Sampled: February 23, 1982 

Batch No. 7 ------------------------------------------------------------
Examined for Hod. of Rupt ure:,...._ ____________________ Compre s s i ve Strength~----------------

TEST RESULTS 

Unit t.Je.ight Fresh Concrete 145,49 l os/ cf Air : Pressure _ ___:;5...:.•-=.5.:._% __ Chace:,..._ __________ _ 

Total t·later , Gal/ Cy Used 31.2 Sl 311 ump ________ Temperature, Concrete 

Cyl. 
Specimen u~it 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 

1 146 
3-2 7 3462 NWG 7B 2 148 7 s 3404 3519 

3 147 
3-9 14 4196 4 148 14 s 4165 4226 

5 148 
3-23 28 28 s 5324 5050 5187 6 147 

*S - Standard Cured; 
Types of Breaks: 

F o Field l.ured 

mlm 
l 2 

CG::-:::1ents : 
L\ ~ )~~{ ? ! V. 

~:~ lf1i 

J 4 5 

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

--"-:/ -/ Y7 . P' () 
c";_---' :;.:~~~-:~·~~-u-v----/f?c~ 1 
f-<. t. ,, . .., · ... ·, ... ,, ::. ., : ... v .. c.~ . s & i'ic:..:arch Engineer 
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Laboratory Nd. ____ C_8_2_0_0_09 ____ ~(2~Report of 7, 14, 28 Day Breaks Date typed 3-25-82 

Pay Item Performance in Concrete Type of Sample. _ _:::EV.:..;a:::..l!..:u::..::a~t::...:i..::o:;.;n~--------------

Submitted by W. Meyer Title CLP Address. ___________________ _ 
Materials & Researc~h~L~a~b----~ 

Source of Material Berlin, Vermon t Quantity Represented 1 1/2 C.F. 
F. W. Whitcomb Canst. Corp. F. W. Whitcomb Canst. Corp , 

Coarse AggregateN. Walpole, N.H. Fine Aggregate N. Walpol e, N.H. 

Cement Brand. __ _:L:..::e:.:.:h~i,i;J...g.:.:.h ____________ Type. ___ .....:I::..:I:__ _________ Lbs • __ __...6 ... .1 .... 1 ____ _ 

Air Entraining AdmixtureDarex AEA Dosage 3 1/2· oz/cy AdmixtureHROA Hycol bosage 3 oz/c~tt 

Naximum allowable water content, Gal/Cy _________ Total Aggre~nte, Dry Wgt • __ ..=.3..:::::01:.;3=-----------

Field Tested by ______ M_._M~o_r_i_s_s_e_tt_e _____ ~Lab . Tested by ___ E_a_t_o_n _____________ _ 

Sampled from Sears Mixer @ lab Date Sampled: February 23, 1982 

Location Used or to be Used. ______ R ___ e:;;..:f~e:..;.r-=e:.:..;n..::.c..::.e....;M...:...l.;..;.. x.;___.;;..Ba.:.;.t..:..c:..;.h..:._;_N.:..:o...:.·_::_8 _______________ _ 

Examined for Hod. of Rupture. _______________ Compressive Strength;...._ _______________ _ 

TEST RESULTS 

Unit ~veight Fresh Concrete 142. 90 l bs/cf Air: Pressure 7.2% Chace --------------------
Total Hater, Gal/ Cy Used_---=3~2;......_ ___ Slump 3 1/2" Temperature, Concrete 70°F 0 Ambient 70 F 

Cyl. 
Specimen Unit Date Date Desired 

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

1 144 
3-2 7 NWG 8B 2 144 

3 144 
3-9 14 4 144 

5 144 
3-23 28 6 144 

*S = Standard Cured; F ~ Field Cured 

:;:•s of Breaks: [;] ~ Q 0 OJ B 
1 2 J 4 5 6 

I 1 

Age at 
Break 

7 

14 

28 

16 

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

s 3174 3130 3152 

s 3997 3935 3966 

s 4528 4616 4572 

s. J. G2g~. P.E., Chief Engineer 

- -";/ -:"' "'1 . / (J 

C~·: ·-· ---'- ~ _.~~~--:_::~· ~= )Jr~ /fflJJJ 
R. F. 1 1.: .. .~ ........ f1, ..... E., .... : ..... : ·; ._, .('-!S .. ufl.rl) LIJ:,1 .~2r 

2 



ProJect ;-fame 

WP 82-C-3 
Pro jec t Number 

STATE OF VERMONT 
AGENCY OF TRANSPORTATION 

MATERIALS AND RESEARCH DIVISION 
Montpelier, Vermont 05602 

Report on Concrete Teat Beam or Cylinders 

2 
Cover 
Central fil es 

Appendix C 

Laboratory No. __ C_8_2.....::0:..::01=0 __ ~(2~Report of 7, 14, 28 Day Breaks Date typed 3-25-82 

Pay Item Performance in Concrete Type of Sample._--=.E.:..;.va:::...l.:....:u~a::...:t~i~o~nc__ __________ _ 

Submitted by W. Meyer Title.~~C~L~P __ ~Addreaa _________________ ___ 
Materials & Research Lab 

Source of Material.~B~e~r~l~i~n~,_V~e~r~m~o~n~t~--~--------Quantity Represented 1 1/2 C. F. 
F. W. Whitcomb Canst. Corp. F. W. Whitcomb Const. Corp, 

Coar se AggregateN. Walpole, N.H; Fine Aggregate N. Wal pol e, N.H. 

Cement- B rand. ___ L:...;:e;.;..;h;.;..;i...._g;.;..;h ____________ Type. _ _ _;I::....:I:.__ _____ Lbs ' ;w;6.-.l ..._l ______ _ 

Air Entraining AdmixtureDarex AEA · Dosage 3 oz/cy Admixturev/RDA Kycol bosage 3 oz/c~ttt 

Haximum allol<Table water content, Gal/Cy ______ Total Aggre~ate, Dry Wgt • __ 3=1=2=1'-------

Field Tested by _____ M_._ M_o_r_i_s_s_e_t_te _____ ~Lab. Tested by ___ E_a_t_o_n _______ _..__ 

Sampled from Sears Mixer @ lab Date Sampled: February 23, 1982 

Location Used or to be Used. _____ T~e=swt~M~i~x-~B~a~t~c~h~N~o~·~3~------------------

Examined for Hod. of Rupture. ____________ Compressive Strength'-----------

TEST RESULTS 

Unit ~ve.ight Fresh Concrete 147.02 lbs/cf Air: Pressure 6.8% Chace 
~----- --------------

Total t-Jater. Ga1/Cy Used.___::3~3..:.•..::...5 ____ Slump 

Cyl. 
Specimen Ur:it Date Date Desired 

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

1 148 
3-2 7 NWL 38 2 149 

3 147 
3-9 14 4 150 

!:> 150 
3-23 28 6 149 

*S = Standard Cured; F a Field r.ured 

::es of Breaks: QtJQ0[0B 
r:c~encs : 
r \ L; .:.:t : -·; . 
. . ! ~ ! : : 

1 2 J 4 5 6 

3"· Temperature, Concrete.___7_0°_F_~Ambient 70°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 

7 s 3599 3501 3550 

14 s 4394 4368 4381 

28 s 5430 5333 5382 

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

17·· I. : :r 
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Appendix C 

Labora t ory No • __ C_8_2_ 00_1_1 __ ~(2~Report of 7, 14, 28 Day Breaks Date typed 3- 25-82 

Pay Item Performance in Concre t e _ Type of Sample._-=.Ev.!.:a:!..l!...:u:!::a:...:t::...:i~o~n"-------------

N 

Submitted by W. Meyer Title.~~C~L~P ___ ~Address. ________________ _ ___ __ _ 
Material s & Research Lab 

Source of Material.~B~e~r~l~i~n~,_V~e~rm~o~n~t~-~------Quantity Represented 1 l/2 C.F. 
F. W. Whitcomb Canst. Corp. F. W. Whitcomb Canst. Corp~ 

Coarse AggregateN. Walpol e, N. H. Fine Aggregate N. Walpol e , N.H. 

Cement · Brand Lehigh Type II Lbs. 611 
·---~~~-~--------------- --~~---------- ----=~-------. 

Air Entraining AdmixtureDarex AEA Dosage l~ oz/cy Admixt ureHR.DA Hycol bosage 3 oz/cwt 

Haximum allo\vable water content, Gal/Cy ______ Total Aggre~ate, Dry Wgt. ___ 31_2_1 _____ _ 

Field Tested by _____ M_._M_o_r_i_s_s_e_t_te ______ L.ab. Tea ted by ___ E_a_t_o_n _ _____ :._ 

Sampled from Sears Mixer @ l ab Date Sampled: February 23 , 1982 

Location Used or to be Used Test Mix Batch No. 4 
-----~~~~~-~~~~~----------------

Examined for Nod. of Rupture:....__ ___________ Compressive Strength ____ ______ _ 

TEST RESULTS 

Unit He.i ght Fresh Concrete 150.05 lbs/cf Air: Pressure. _ _ 4~·-=-9.:.:.% __ Chace __________ _ 

Total ~later. Gal/Cy Used 33.4 

Cyl. 
Specimen U-r.it Date Date 

No. Wgt. Rec'd Broken 
P.C.F. 

1 151 3-2 WL 48 2 151 
3 151 

3-9 4 150 
5 151 

3-23 6 150 

Slump 2 3/4" Temperature, Concrete 70°F 
0 

Ambient 70 F 

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

7 7 s 3820 3837. 3829 

14 14 s 4739 4704 4722 

28 28 s 5730 5810 5770 

*S - St andard Cured; F o Field r.ured 

: ;:•• of Breaks : Q tJ Q 0 [0 8 
1 2 J 4 5 6 

S. J. Gar;o, f-'.E., Chief Engineer 
- , -; ,.. (1 

,, .- .. '-:" · -- ~-~----; 
I -· - ..... _, w ~~ ......,.. -- ~ 

-.... -- . __ 0?£[ l " : 
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Appendi x C 

Laboratory Na . _____ C_8_2 __ 0_0_1_2 __ ~(28 } Report of 7, 14, 28 Day Breaks Date typed 3-25-82 

Pay Item Performance i n Concr ete Type of Samp le. __ --=:;E.!.;va~l.!...:u::.:a::..:t::..:i~o:.:..n:.__ ___ ____ ____ _ 

Submi tted by W. Meyer Title.~~C~L~P ___ ~Addresa. ___________________ __ 
Materials & Research Lab 

Source of Material.~B~e~r7l~i~n~,_V~e~r~m~o~n~t~-~--------Quantity Represented 1 1/2 C.F. 
· F. W. Wh i tcomb Cans t. Corp. F. W. Whitcomb Canst. Corp. 

Coarse ·AggregateN. Walpole, N.H. Fine Aggregate N. Wal pole, N.H. 

Cement Brand. ___ ~L~e~h_i~g~h __________________ Type. ____ I~I~-------~Lbs. __ ~6~6~0 _____ __ 

Air .Entraining AdmixtureDarex AEA Dosage 3~ oz/ cy AdmixtureWRDA Hycol hosage 3 oz/cwt 

~!aximum allo~o~able water content , Gal/Cy _________ Total Aggregate, Dry Wgt. ___ 2_8_7_1 ________ _ 

Field Tested by ________ M_._M_o_r_i_s_s_e_t_te ______ ___;Lab . Tested by ____ E_a_t_o __ n ___________ _ 

Sampled from Sears Mixer @ 1 ab Date Sampled: February 23 , 1982 

Location Used or to be Used Reference Mix Batch No. 5 ·-----------------------------------------
Examined for Nod. of Rupture---. ____________ C. ompressive Strength _________ _ 

TEST RESULTS 

Unit t.Je.i ght Fresh Concrete 146.64 l os/cf Air: Pressure 5,3% Cha ce 
~-------- -----------------

Tot al t-1a~er, Gal/ Cy Used 32.5 Slump 3 1/4 

Cyl. 
Specimen Unit Date Date Desired Age at 

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

1 148 
3-2 7 NWG SA 2 147 7 

3 148 
3-9 14 4 148 14 

5 148 
3- 23 28 28 6 147 

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

:::•s of Breaks: Q EJ Q 0 [0 8 . 
l 2 J 4 5 6 

Cc:-::: nts : 
-·.\ 1 JH ~·~V . 

• 1 I : 1 
19 

Temperature, Concrete 66°F 

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

s 3952 3908 3930 

s 4695 4704 4700 

s 5447 5615 5531 

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

~ -·-0 -;~' -1 . /7 n 
- J ' " • (... .k- /~ ·~- -, • r.. ....---._ I 

_:~ ~ ·.]' . ./ ... . ~ .._..._, ... · / -.-- - .n\1[1 
t>~ ~ : -- .... -- -- ---- ·-- . . -

. r 

q - ~ 
'\ . ) . I . '~ . I "' I ! l .... 'I • • ' ... • 

'l'ype 
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Proj ect :-.l.1mc STATE OF VF.RMONT 
AGENCY OF TRANSPORTATION 2 

WP 82-C-3 ----------------- Cover 
Projec t Number MATERIALS AND RESEARCH DIVISION Centra 1 f iles 

Montpelier, Vermont 05602 

Report on Concrete Test Beam or Cylinders Appendix C 

Labora tory No. ____ C_8_2_0~01~3 ____ ~(28) Report of 7, 14, 28 Day Breaks Date typed 3- 25-82 

Pay I tem Performance in Concrete Type of Sample. _ _:::E.!.:va~l!...:u~a~t~i'-!:o~n'---------------

Submitted by ~1. Meyer Title CLP Address 
Materials & Researc~h~L~a~o----~ ·-------------------------------

source of Material Berlin, Vermont Quantity Represented 1 1/2 C.F. 
F. W. Whi t comb Const. Corp. F. W. Whitcomb Canst. Corp , 

Coarse A~gregateN. Walpol e, N.H. Fine Aggregate N. Wal pole, N.H. 

Cer.~en t Brand Lehigh Type II Lbs. 660 
---~~~-~-------------------- ---~~---------- ---~~--------

Air Entraining AdmixtureOar ex AEA Dosage 4 oz/cy AdmixtureWROA Hyco 1 boa age 3 o z/ cwt 

~faximum allowable water content, Gal/Cy _______ Total Aggre~ate, Dry Wgt. ____ 2_8_7_1 ________ _ 

Field Tested by _____ M_._M_o_r_i_s_s_e_t_te ____ _ ____;Lab. Tested by ____ E_a_t_o_n _____________ _ 

Samp l ed from Sears Mixer @ lab Date Sampled: February 23, 1982 

Location Used or to be Used~-------Re_f_e_r_e_n_c_e_M_i x ____ B_a_tc_h_N_o_._6 ________________ _ 

Examined for Nod. of Rupture. ________ _______ Compressive Strength'---------------

TEST RESULTS 

Unit '.Jeight Fresh Concrete 149.14 lbs/cf Air: Pressure 4.1% Chace --------------------
Total Hater, Gal/Cy Used __ 3_0_. 2 _____ Slump 1 3/4 11 Temperature, Concrete~~6:;..:8:....0 __ ___;Ambient _____ _ 

Cyl. 
Specimen Ur:it 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 

1 149 
3-2 7 NWG 6A 2 150 7 s 3935 4218 4077 

3 149 
3- 9 4 149 14 14 s 4925 4907 4916 

5 149 3-23 28 28 s 5615 4899 5257 6 149 

I I . 
*S - St andard Cured; F ~ Field f. ured 
Types of Breaks: 

bJ~Q00JB 
1 2 J 4 5 6 

S. J. G~~-\ P.E.. Chief En ::_:i neer 
ml m /) -.· ~1 . , : _.-, . ·' . ... 

, '- • • I 4' . , . "' ........ ~ .. -
f " • • 

J . - -- -· ·· 
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Laboratory Nd. _ _ C_8_2_00_1_4 __ ~(28l Report of 7  14, 28 Day Breaks Date typed 3-25-82 

Pay Item Perfonnance in Concrete Type of Sample Evaluation 
--=~~~~--- ------------

Submitted by W. Meyer Title.~~C~l~P ____ ~Address _____________ ____________ ___ 
Materials & Research lao 

Source of Material.__,...B.,..:;;e;..;..r~l ""'"i'-i-n .._, -'V--'e;..;..nn~o~nt'"'---..,.-------Quantity Represented 1 1/2 C .F . 
F. W. Whitcomb Canst. Corp. F, W. Wnitcomn Canst. Corp, 

Coarse A~gregate N. Wal pole, N.H. Fine Aggregate N. Walpole, N.H. 

Cement Brand Lehigh Type II Lba. 660 
~-~~-~-------------------- --------------

Air Entraining. Admixture Darex AEA Dosage 3 oz/cy AdmixtureHRDAJry~t ~\osage 3 oz/cwt 

2980 Maximum allowable water content, Gal/Cy Total AggreRate, Dry Wgt. -------- -----------------
Field Tes ted by _____ M_. __ Mo_r_,_· s_s_e_t_t_e ______ ----"Lab. Tested by ______ E_a_to_n ______________ _ 

Sampled from Sears Mixer @ lab Date Sampled: February 23, 1982 

Location Used or t o be Used Tes t Mix BAtch No. 1 
--------~~~=--~ ~-=---------------------------

Examined for Mod . of Rupture. ______________  Compressive Strength __________ _ 

TEST RESULTS 

Unit t.f£ight Fresh Concrete 152.54 lbs/cf Air: Pressure 4.3% Chace 
----~~-- ---------------------

Total Hater. Gal/ Cy Used 11.5 Slump __ 2_11 
_____ Temperature, Concrete 72°F 

Cyl. 
Specimen Unit Date Date Desired 

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

1 152 J 3-2 7 NWL lA 2 153 
3 153 ~ 3-9 14 4 153 
!> 153 

~ 3-23 28 6 152 

*S ~ Standard Cured; F a Field r.ured 

:;:•• of Breaks: Q~Q00JB 

(;om:nenta: 
-.\. l83H Rev . 

'.i l/~ 1 

1 2 J 4 5 6 

Age at 
Break 

7 

14 

28 

21 

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

s 

s 

s 

4483 4624 4554 

5376 5447 5412 

6411 6394 6403 

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

/7 ?--' ~ /) , (1 (?. 
-; ·, r f , - I. .,. ' , ~ ---.__, /.) tf -::;. 

, ·_ · -- · , - J-~-- .__, __ . I!Jitv 
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Appendix C 

Laboratot'y ~ • __ C_8_2_,0<-=01=5 __ (.::_28} Report of 7 ,' 14 • 28 Day Breaks Date typed 3-25-82 

Pay Item Performance in Concrete Type of Sample_-=.Ev!..:a:!..l!..::u:.!:a!..::t~i..::!o.!!n ____________ _ 

Submitted by W. Meyer Title~~C=L7P ___ ~Address ___________________ __ 
Materials & Research Lab 

Source of Material.~B~e~r~l~i7nL,_V~e~rm~o~n~t--~------Quantity Represented 1 1/2 C.F~ 
F. W. Whitcomb Const. Corp. F, W. WnitcomQ Const, Corp, 

Coarse Aggregat e N. Walpole, N.H. Fine Aggregate N. Walpole, N.H. 

Cemen~ Brand __ ~L~e~h~ig~h~--------------T.ype ___ ~I~I~-----~Lbs. _ _ 6~6~0~------

Air Entraining AdmixtureOarex AEA Dosage 3 oz/cy 

Haximum allowable water content, Gal/Cy ______ Total Aggre~ate, Dry Wgt. ___ 2..c.98'""0,..__ ____ _ 

Field Tested by_.. ____ M_._M_o_r_i_s_se_t_t_e ______ ___;Lab. Tea ted by ___ E_a_t_o_n ___________ _ 

Sampled from Sears Mixer @ 1 ab Date Sampled: February 23, 1982 

Location Used or to be Used. _____ T;..:e:..:s;..:t;__;_:M..:.:i X:..:..___.:B:..::a:....:t:=:c.:..:.h_N:.:.;o=-·~2:..__ _______________ _ 

Examined for Mod. of Rupture~-------------Compresaive Strength~-----------

TEST RESULTS 

Unit t-Te. i ght Fresh Concrete 150.19 lbs(cf Air: Pressure __ __::.5-=..•:.:...3%:.:...o_ Chace __________ _ 

Total lo1ater 1 Gal / Cy Used 32.9 Slump_3_11 
_____ Temperature, Concrete 70°F 

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

No. Wgt. Rec'd Broken age at Break S - F P.S. I. P.S.I. p. s. I. 
P.C.F. break 

1 152 .. ]] 3-2 NWL 2A 2 151 7 7 s 4226 4209 4218 
3' 151 ~:;, 3-9 14 14 4 151 s 5040 4960 5000 
5 151 cr>1 3-23 28 28 s 6 151 6270 6190 6230 

*S a Standard Cured; P • Field r.ured 

::es of Breaks: [;J EJ Q 0 [0 8 
I 12 J 4 56 

s. J. GagD, P.E., Ch!et Engineer 

Cor:llllents: 
TA l8JH ~c'l. L. , .. 

·-·-
2~ ·l i'H 22 

r. .. ' 

Break Type 
1 

, 
I 
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Appendix D 

Subject Evaluation of Proposed Crushed Stone Coarse Aggregate, Frank W. Whitcomb 
Construct1on Corp., N. Walpole, N.H. 

Investigation Requested By Frank H • Hhitcomb Canst. Corp. Date February 10, 1982 

Date In formation Required ___ M_a_r _ch __ 2_9_, __ 1_98_2 ______________________________________ ___ 

Purpose of Investigation To evaluate the proposed crushed stone coarse aggregate from 

the Frank W. ~/hitcomb Construction Corporation, N. Walpole, N.H. quarry for use as 

a structural concrete aggregate. 

Proposed Tests or EvaluatioQ Procedure see Vermo nt Procedure For Evaluat i ng A New Source 

of Structura l Concrete Aggregate, VT-AOT-MRD 9-82. 

1. Performance-in-concrete tests will be performed us ing t...1o batches each of Class 

A and Class B concrete contain i ng the proposed new aggregate and two batches 

each of Class A and Class B concrete containing a reference aggregate . 

Propos a 1 Discussed With R. I. (
1
rr;scoia Projected Manpower Requirements 15 mandays 

Investigation To Be Conducted By Structural Concrete Subdivision 

Proposed Starting Date Feb . 17, 1982 Estimated Compl eti on Date March 29 , 1982 

C9Disapproval by Materials & Research Engi neer '?<f?iJ t(---=-£~ ~(2 '/i'L 
Comments by Materials & Research Engineer ______________________________________ ___ 

~~terials & Research Division 
Agency of Transportat ion 
Date Typed: 3/26/82 
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