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ABSTRACT 

This eva luat ion was ini tiated to examine t hree high range water reducing 

admixtures for comp l iance wi t h AASHTO M 194-82, Type F, Chemical Admix­

tures for Concrete, and for their ability to produce flowab le concrete. 

Tests were conducted to study compressive strength, time of setting, 

water content, resistance to freez ing and thawing, and for t he flowable 

concrete, rate of slump loss . Two of the products examined complied with 

app li cab le requirements. 

Thi s report recommends that tria l use of WRDA 19 and Eucon 37 be permitted 

in prestressed concrete members or other precast applications where their 

use can be closely.monitored . 



INTRODUCTION 

High range water reducing admixtures, known also as super plasticizers, are 

used to: 

(a) provide flowable concrete while maintaining a normal water/ 

cement· ratio 

(b) provide normal slump concrete with a greatly reduced water/ 

cement-~ ratio ~·, 

(c) provide concrete with a combination of the above properties. 

Tests conducted at the Materials and Research Division several years ago 

examined the ability of products available at that time to appreciably reduce 

the water/cement ratio or increase the slump of concrete. However, problems 

were encountered achieving proper air content of the concrete and with rapid 

loss of slump. 

Manufacturers have since modified many of the earlier products and are now 

able to better control the rate of slump loss . The use of vinsol resin air 

entraining admixtures also enables ready mixed concrete producers to provide 

concrete with more uniform air contents. 

The Structural Concrete Subdivis ion initiated this evaluation to examine high 

range water reducing admixtures for compliance with AASHTO requirements and to 

gain further information and experience relative to the performance of t hese 

materials. Three products were examined for compliance with AASHTO M 194-82, 
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Chemical Admixtures for Concrete , and for the i r ab ili ty to produce flowab le 

concrete . Compressive strength, time of setting, water content and res i stance 

to freezing and thawing were studied for al l mixes . For the f lowable concrete 

mixes, the rate of slump loss was also studied . 

~mTERIALS 

The materia ls used in this evaluation are as fo l lows: 

A. Aggregates 

1. Coarse Aggregate 

3/4 inch Crushed Igneous Stone 
Cooley, Websterville, Vermont 

2. Fine Aggregate 

A. G. Anderson, Highgate, Vermont 

B. Cement 

Type II 
Glens Falls Portland Cement Co., Glens Falls,N.Y . 

C. Air Entraining Admixture 

MBAE 10 
Master Bui lders, Cleveland, Ohio 
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D. High Range Water Reduci ng Admixtures 

1. Pozzolith 400-N 
Master Builders, Cleveland, Ohio 

2. WRDA 19 
W. R. Grace & Co., Cambridge, Massachusetts 

3. Eucon-37 
Euclid Chemi ca l Co . , Cleveland Ohio 

PROCEDURES 

The f ine aggregate used in this investigation was examined for gradation and 

organic impurities . The coarse aggregate was exami ned for gradation, fractured 

faces , t hin and elongated pieces and wear. 

The Class B concrete used in t his investigation was prepared in the laboratory 

in a Sears 3~ cu. ft . mixer . To determine compli ance with AASHTO M 194-82, 

Type F - Water Reducing High Range Admixtures, three reference batches were 

prepared as wel l as t hree batches for each admixture invest igated . The s ize 

of t he batches used to determi ne specification compliance was 1.8 cu. ft. 

Tests were performed on the fresh concrete to determine Slump (AASHTO T 119-82), 

Ai r Content (AASHTO T 152-82), Unit Weight (AASHTO T 121-82), and Time of Setting 

(AASHTO T 197-82). Four test cylinders (6"x12") and one 3"w x 3"d x 16" 1 freeze­

t haw specimen were cast from each batch. The cyl inders were tested for compres­

sive strength (AASHTO T 22-82) one from each batch at ages 1, 3, 7, and 28 days . 

The freeze t haw specimens were moist cured for 14 days, after which they were 
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subjected to freezing and thawing in a 3% NaC l sol ution for 300 cycles. 

The batches used to examine flowable concrete and rate of slump loss 

were prepared in the same mixer with t he size of the batch being 3.0 cu.ft. 

This concrete was mixed to approximately the same sl ump as the reference 

batches , then tested for slump, air content and unit weight prior to 

addition of the high range water reducing admixtures. 

After adding t he high range water reducers, the concrete was tested for 

slump, air content, unit weight and time of setti ng. Eight test cylinders 

(6 11 X 1211
) and one 311 W X 311 d X 16 11 l freeze-thaw specimen were cast from 

each batch . The cylinders were tested for compressive strength, two from 

each batch at ages 1, 3, 7 and 28 days . The freeze-thaw specimens were 

cured and tested in the same manner as the specification compliance batches. 

Rate of s lump loss was determined by conducting a second slump test 30 

minutes after the addition of t he high range water reducers, then repeating 

the test at 15 minute intervals until t he original slump was attained. 

Mix design quantities for the batches used to determine specification 

compliance are shown in Table 1. Flowable concrete mix designs are shown 

in Table 2. 
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TABLE 1 

CLASS B CONCRETE MIX DESIGNS - SPECIF ICATION Cffi~PL IANCE CONCRETE 
BATCH QUANTITIES PER CUBIC YARD 

Test Concrete 

Reference Pozzoli th WRDA 
Concrete 400N 19 

*Coarse Aggregate, lbs 1587 1587 1587 
*Fine Aggregate, lbs 1417 1558 1558 
Cement, lbs 611 611 611 
Air Entraining Admixture, oz - 4-6Y2 3 4 
High Range Water Reduc~ng 

Admixture, oz - 92 67 

*Weights converted to saturated surface-dry cond ition. 

TABLE 2 

CLASS B CONCRETE MIX DESIGNS - FLOWABLE CONCRETE 
BATCH QUANTITIES PER CUBIC YARD 

Eucon 
37 

1587 
1558 
611 
3Yz 

61 

Flowable Concrete 

Reference Pozzol i th WRDA Eucon 
Concrete 400N 19 37 

*Coarse Aggregate, lbs 1587 1587 1587 1587 

*Fine Aggregate, l bs 1417 1417 1417 1417 

Cement, l bs 61 1 611 611 611 
Air Entraining Admixture, oz 4- 6Y2 5 6Y2 5Y2 
High Range Water Reduc ing 

Admixture, oz - 92 67 61 

*Weights converted to saturated surface-dry condition . 
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RESULTS 

The results of tests on the coarse and fine aggregates are shown in 

Appendix A. 

Following are test results from the batches used to determine specification 

comp l iance of the three materials examined. 

Test Concrete 
Reference Pozzolith WRDA Eucon AASHTO M 194-82 & 
Concrete 400N 19 37 VAOT Requirements 

S lum~. inches 
Batch 1 3 1/2 4 1/2 3 3 1/2 
Batch 2 2 1/2 2 1/2 2 1/2 2 3/4 
Batch 3 2 3/4 3/4 2 3/4 3 
Average 3 3 2 3/4 3 2-4( 1) 

Air Content, percent 
Batch 1 4.2 7. 1 5.9 8. 1 
Batch 2 4.3 4.9 5.4 5.5 
Batch 3 4.5 4.7 6.2 6.2 
Average 4.3 5.6 5.8 6.6 4-J2) 

Unit Weight, lbs/ft3 

( 1 ) 

(2) 

Batch 1 146.36 144.63 145.84 142.32 
Batch 2 146. 56 148.77 146.46 146.60 
Bat ch 3 146.32 148.67 145.45 145.55 
Average 146.41 147.36 145.92 144.82 

VAOT requirement for Class B concrete, AASHTO M 194-82 requires a 
slump of 2 1/2 ± 1/2 inches . 
VAOT requirement for Class B concrete, AASHTO M 194-82 requires t hat for 
tests for resistance to freezing and thawing, the range shall be 5% to 7%. 
It also requires the di fference between the air content of t he reference 
concrete and that of the concrete conta ining the admixture under test shall 
not exceed 0.5 percent . 
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Test Concrete 
Reference ·Pozzol1 th WRDA Eucon AASHTO M 194-82 & 
Concrete 400N 19 37 VAOT Requirements 

"Concrete Temp . , OF 

Batch 1 74 72 68 68 
Batch 2 72 72 70 70 

Batch 3 69 74 70 71 --
Average i!2 73 69 70 73 ± 3 

Water Content , lbs/yd3 

Bateh 1 276 214 226 224 
Batch 2 262 210 226 229 

Batch 3 261 210 225 231 - -
Average 266 211 226 228 

Percent of Reference 79 85 86 88 Maximum 

Time of Setting, Hrs:Min 

Initial Set 
Batch 1 6: 15 5:54 5:24 6: 15 

Batch 2 5:45 5:20 5: 10 5:56 

Batch 3 5:45 5:18 5:06 5:40 
Average 5:55 5:31 5: 13 5:57 
Deviation from Reference 0:24 0:42 0:02 Not more t han 1:00 

(earlier) (earlier) (later) earlier nor 1:30 lat er 

Final Set 
Batch 1 8:18 7:40 7:22 8:12 
Batch 2 7:36 7:10 7:31 7:28 
Batch 3 7:54 7: 15 7:18 7:38 
Average 7:56 7:22 7:24 7:46 
Deviation from Reference 0:34 0:32 0:10 Not more than 1:00 

(earlier) (earlier) (earlier) earlier nor 1:30 later 

Compressive Strength, psi - day 
Batch 1 1688 2838 2458 2520 
Batch 2 1804 3104 2556 2688 
Batch 3 1716 3059 2458 2511 -- -- --
Average 1736 3000 2491 2573 
P.ercent of Reference 173 143 148 140 Minimum 
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Test Concrete 
Reference Pozzol i t h WRDA Eucon AASHTO M 194-82 & 
Concrete 400N 19 37 VAOT Requ irements 

Compressive Strength, psi - 3 days 

Batch 1 2848 3979 3979 3520 
Batch 2 2865 4519 4050 3891 
Batch 3 2830 4519 4156 3272 
Average 2848 4339 4062 3561 

Percent of Reference 152 143 125 125 Minimum 

Compress ive Strength; psi - 7 days 
Batch 1 4023 5243 4969 5040 
Batch 2 4536 5836 5217 5261 
Batch 3 4174 5252 5226 5305 
Av.erage 4244 5444 5137 5202 

Percent of Reference 128 121 123 115 Minimum 

Compressive Strength, psi - 28 days 
Batch 1 6225 6989 6888 6826 
Batch 2 5677 7612 6632 7073 
Batch 3 6278 7644 6968 6985 
Average 6060 7415 6829 6961 

Percent of Reference 122 113 115 110 Minimum 

Resistance to Freezing & 
Thawing - 300 cycles 

Durability Factor 
Batch 1 90 .3 97 .2 98 .6 99 . 3 
Batch 2 100 .0 57 .7 99 .3 94.3 
Batch 3 100.0 56 .3 98.6 99.3 
Average 96.8 70 .4 98.;'8 97.6 

Relative Durability Factor 72 .7 102. 1 100.8 80 Minimum 

Weight Loss, Percent 
Batch 1 11.4 7.5 4.3 2.9 

Batch 2 7. 1 7.6 .6.5 9.3 
Batch 3 4.6 11.6 5.8 5.5 
Average 7.7 8 .9 5.5 5. 9 
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Flowable Concrete "'Tl 

Pozzolith 400N WRDA 19 Eucon 37 0 

Reference -
BeforJ3) Aftef.4 ) BeforJ3 ) Aftef.4 ) BeforJ3) Aft~/-4 ) -Concrete 0 

~ ...... 
::J 
(Q 

Sl ump, inches 3 2 3/4 10 2 9 1/2 3 1/4 10+ llJ 
-s 
(0 

Air Content, percent 4.3 4.4 2.3 4. 3 5.8 4.2 3.9 -....... 
Unit Weight, l bs/ft3 Vl 

146 .41 146.94 147 .18 147.71 143.38 146.89 143.86 c+ 
(0 
0. 

Concrete Temp . , °F . i2 70 70 70 70 68 68 c+ 
::J' 
(0 

Water Content, lbs/yd3 266 266 266 253 253 273 273 -s 
(0 
Vl 
c: 

Time of Setting, Hrs:Min -c+ 

Ini tial Set 5:55 6:24 5:55 7 :18 Vl 

0 

Deviation from Reference 0~29 later None 1:23 later · -I) 

c+ 
(0 

Final Set 8:05 8:05 7:54 8:48 Vl 
c+ 
Vl 

0 Deviation from Reference None 0:11 earlier 0:43 later '0 
(0 
-s 

Compress ive Strength, psi - 1 day -I) 
0 
-s 
3 

Cy linder 1 2076 2052 1928 (0 
0. 

Cylinder 2 1972 2105 1875 0 
::J -- -- --

Average · 1?.36 2024 2079 1902 c+ 
::J' 
(0 

Percent of Reference 117 120 110 
-!) ,_. 
0 

Compressive Strength, psi - 3 days ~ 
PJ 
t:r 

Cyl inder 1 3237 3405 3148 
,_. 
(0 

Cylinder 2 3316 3458 3060 
(") 

0 
-- -- -- ::J 

Average 2848 3277 3432 3104 
(") 

-s 
(0 
c+ 

Percent of Reference 115 121 109 
(0 

t:r 
PJ 

(3) Before app lication of high range water reducer. c+ 
(") 

::J' 

(4) After application of high range water reducer. (0 
Vl .. 



.Reference 
Concrete 

Compress ive Strength , psi - 7 days 

Cyl inder 1 
Cylinder 2 
Average 4244 

Percent of Reference 
Compress ive Strength, ps i - 28 days 

Cyli nder 1 
Cylinder 2 
Average 6060 

Percent of Reference 

Resistance to Freez ing 
& Thawi ng .- ·sao cycles 

Durab i lity Factor 96.8 average 
Relative Durabil ity 

Factor 

Weight Loss, percent 7.7 average 

(3) Before application of high range water reducer. 

(4) After applicati on of high range water reducer. 

Plowable Concrete 
Pozzol ith 400N WRDA 19 Eucon 37 
Befor~3) Afte~4) Befor~3) Afte~4) Befor~:3) Afte~4) 

4571 4111 4456 
4456 4421 4580 -- -- --
45 14 4266 4518 

106 101 106 

6172 6322 6455 
6270 6437 6366 -- -- --
6221 6380 ~411 

103 105 106 

59 .0 87 .3 86.7 

61.0 90.2 89 .6 

15.3 15 .8 18.0 



The resu lts of tests to determine rate of s lump loss are as follows: 

Rate of Slump Loss 

Pozzolith 400N WRDA 19 Eucon 37 

Slump, inches Slump, inches Slump, inches 

Prior to addit ion of 
High Range Water Reducer 2 3/4 2 3 1/ 4 

Immediately fol lowi ng 
addition of High Range 
Water Reducer 10 9 1/2 10+ 

Time following addit ion 
of High Range Water 
Reducer, Hrs:Min 

0:30 7 1/2 8 9 1/4 

0:45 6 6 3/4 - (5) 
1:00 3 1/2 5 3/4 
1 : 15 2 1/4 4 
1:30 2 3/4 
1:45 2 

(5) ·Insufficient concrete to continue tests . 
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SUMMARY 

A. SPECI FICATION COMPLIANCE BATCHES 

1) Average sl umps were within the ranges required for VAOT Class B 

concrete and AASHTO M 194-82 . Individua l s lumps not within those 

ranges did not appear to adverse ly affect other test resu lts. 

2) Air contents of the test concretes varied considerably and were not 

generally with in 0.5 percent of the reference concrete as required . 

However, all of the test concrete batches had air contents which were 

higher than the reference batches. 

3) The maximum water content, expressed as a percent of the reference 

batches, was in compliance with requirements for al l three products 

examined. 

4) The use of Pozzol ith 400N ·and WRDA 19 produced concrete having earlier 

initial and final setting times when compared to the reference concrete . 

Setting times of concrete conta ining Eucon 37 were approximately equal 

to setting times of the reference concrete . Al l three products com­

pl ied with requirements for initial and final time of setting. 

5) Compressive strengths, expressed as a percent of reference, compl ied 

with requirements at all ages of test, for the three products examined . 

6) When tested for resi stance to freezing and thawing, concretes contain­

ing WRDA 19 and Eucon 37 performed s lightly better than the reference 

concrete and results after 300 freeze-thaw cyc les were in compl iance 

with requirements . Concrete containing Pozzolith 400N fail ed to comp ly 
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with requirements after 300 freeze-thaw cycles. Batch No. 1 of the 

Pozzolith 400N concrete with an air content of 7.1% showed good per­

formance while Batch No. 2 and Batch No . 3 with air contents of 4.9% 

and 4.7% respectively exhibited poor performance. 

B. FLOWABLE CONCRETE BATCHES 

1) Adding the high range water reducers after achieving mixes similar to 

the reference concrete produced concretes with slumps of 9 1/2 inches 

or greater. All concretes exhibited segregation at the measured slumps . 

2) Each of the three high range water reducers appeared to have a different 

effect on the air content of the concrete mixes . The Pozzolith 400N 

reduced the air content from 4.4% to 2. 3% when the flowable concrete 

was produced. The WRDA 19 increased the air content from 4.3% to 5.8% 

and the Eucon 37 reduced the air content s lightly , from 4.2% to 3. 9% . 

3) When used in flowable concrete, the Eucon 37 produced concrete with 

an initial setting time 1 hour 23 minutes later than the reference 

concrete and a final setting time 43 minutes later than the reference 

concrete. The only other notable change using high range water reducers was 

a 29 minutes later initial set obtained with Pozzolith 400N. 

4) The use of all three products resulted in an increase in compress ive strength 

at all ages of test when compared to t he reference concrete. As expected, 

t he increases experienced with the flowable concretes were not as great as 

the increases not ed wi th the specification compliance concretes. 

5) Producing f lowable concrete wi th all three admixtures resulted in decreased 

resi stance to freezi ng and t hawing . When compared to t he specification 

compliance concrete, a reduction in t he relat ive durability factor was 

experienced as well as an increase in the percent of weight loss. 
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6) Although data for rate of s lump loss was incomp lete for the concrete 

mixed with Eucon 37, s lump loss was examined and recoraed for concretes 

mixed with WRDA 19 and Pozzolith 400N . Reduction in s lump was approxi­

mately 1 inch for each 9.4 minutes of elapsed time for the concrete mixed 

wi th Pozzolith 400N and 1 inch for each 13 .2 minutes of elapsed time for 

t he concrete mixed with WRDA 19. Alternate ly, the rate of s lump loss 

with Pozzolith 400N was 0.11 inch per minute while that with WRDA 19 

was 0.08 inch per m~nute or the equ iva lent of 1.8 inches per hour less 

sl ump loss with WRDA 19 than with Pozzolith 400N. 

CONCLUSIONS AND RECOMMENDATIONS 

1) WRDA 19 and Eueon 37 comp lied with the requirements of AASHTO M194-83, 

Type F, for 1, 3, 7 and 28 days compressive strengths, time of setting, 

water content and resistance to freezing arid thawing. These products, 

WRDA 19 and Eucon 37, are recommended for trial use in either prestressed 

concrete members or other precast app lications where their use can be 

closely mon itored. Pozzol ith 400N complied with requirements for com­

pressive strength, t ime of setting, and water content, but fa iled to 

comply with requirements for resistance to freezing and thawing. Re­

commendation for trial use of Pozzolith 400N is being withhe ld due to 

the questionable durabi lity of concrete produced using this material. 

2} Slumps experienced in theflowable concrete part of this eva luat ion would 

generally be considered excessively high and unnecessary for normal 

construct ion purposes. However, contro l of the s lump can be ma inta ined 

by reducing t he ini t ial quantity of water added to the mix or by adjusting 

t he addition rate of the high range water reducer. It is recommended 
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that a maximum s lump of 6 inches be establi shed when high range water 

reducing admixtures are used to avoid possible segregation of the 

concrete . 

3) Due to the rate of s lump loss experienced with these materia ls, 

caution should be exceri sed to insure that forms are ready prior to 

the start of work and other delays are avoided during concrete placi ng 

operations . 

4) Use of high range water reducing adm ixtures should be udder the direction 

of the Materials and Research Div is ion and their use employed on ly 

with the approval of the Structural Concrete Engineer . 
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TA 182F Rev. 2M :V_~2 

Rev. 2M 4/83 

Labora t ory No . 

STATE OF VERMONT 
AGENcY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelier, Vermont 05602 

REPORT ON SAMPLE OF AGGREGATE 

Appendix A 

Benda 
CF 

Report ___ 1_1_-3_0 ____ , 19_8 _3 _ 

Tested By ____ ....:..·Mo.:..:....:..r....:..i .::.s.::.s e=-t:....:t:...:e=---

Name ______ F:._i:..n:.:.:e~A2gi2..gr:....:e:::;gz..::a:..:::t~e_f.:..:o:=..:r~c:::::o.:.:.n.:::..c r:...:e::...:t:.:e:__ __ I:...:t:.:em::..:.:.._.::5.:::..01=....!.:. 2:.:5=----------

I den ti f ica tion Ma r ks ___ _.!....Pr=-.e::..l:_i~m:...:i..:.:n~a.!..r"-y.....:S:::..:a~m:.:.~:P::...:l...;:e:.__ ___ __ ___________ _ 

Submitted by _..!..M~o.!.-r..!.i::!...s::!.:se::.:t~t~e,___ __ Title _.._.!P:...!F...!.P ____ Address---------

Sampled 1_!~. 19 83 Received 11-2tl, 1 9 83 Testing Comnleted 11~29 ' 19 83 

Sample from _______ _:S:::..t~o~c::...:.k~p:..!i..!.l ~e_@~A..!!.n.:.:d::.:::e:.:.r.:!s~o!!.n_---=B~e:.!.r...!.l...!i!!n ___ ___ _ _ _ 

Quantity Represented -----------------~~-------------

Source of !-fa teria l ____ _~.A.l!.n....,d..,.ec!..r..o!s¥.o u.n_-::..__!H~il.!lgl..!.)h~g~a ..!<..:te,_ _ _____________ _ 
• 

Project N~e & Number Laooratory Eva l uation of SUper Pla sticizers , W.P. fi83-C-39 

Examined for -704 01-
---------~wu~-----------------------

Tota l Sample 
Sieve Size % Passi ng 

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" 100 
No . 4 ~-
No. 8 _Kl_ 
No . 10 
No. 16 6S 
No. 30 tl3 
No. 50 IS 
No. 100 ~ 
No . 200 dry f.il 

TEST RESULTS 

Fineness Modulus 
% Coarser Than 

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

96 
82 
57 
32 
13 
1 

Percent of Wear 

AASIITO T3 
MSHTO T4 
AASRTO T96 

------
Fractured Faces, 

Thin & Elongated 
2.81 Fineness Modul ti,s a -=-=-=--­ Pieces, % 

Color = -1 ___::___ 
Soundness , % Loss 

Comments·: 
This material meets requirements for the tests 
indicated for 704.01. 

Sand 
Portion 

17 
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TA 182F Rev. 2M :t~2 

Rev . 2M 4/83 

Labora t ory No . 

STATE OF VERMONT 
AGENcY OF TRANSPORTATION 

MATERIALS & RESEARCH DIVISION 
Montpelie r , Vermont 05602 

REPORT ON SA}WLE OF AGGREGATE 

Appendix A 

Cf 
Benda 

Report _ _ _ _ _ 1~2=----'6'------- 19~ 

G83 0758 Test ed By Reed 
----~~~----------

Name _ ___ _________ _.~.C.<Lauaur:..o::su:e;..__.aA.eg~g..Lr..I:Oe~g.aa.JLt.s:;.e_..~...fo~r....:C~.<.Jo'-LJnu..!c"'-'rwe.._tl<.le.._____..I....,t"-'e"'m..___.5,_,0w1 ______ _ 

Ident ifica t ion Mar ks ----LP~re~l~jm~,~·n~a~r~y~Sua~m~pwl~e~~3~/~4-"-~C~r~••~s~bzeud_S~to~n~e~---------

Submit t ed by _______ R""'e""'e""d.L---___ Tit l e ~P~F~P _____ Address -------------

Sampl ed _ _ ].1_::.39 19_§_3_ Received 11-30, 19 1U_ Testing Comnl eted 11-30 , 19 83 

Sampl e f rom ----------~s~t~o~c~k~o~i~l~e~@~A~n~d~e~r~s~o~n_---'B~e~r~l~l~· n~--------------

Quanti ty Repr esented -------------------~--------------------

Source of Materi a l _ _____ c~a~a~l~e~y~-~w~e~b~s~t~e~rJv~i~l~l~e~---------------------

Pr~ject N~~ & Number _ ___ ~P~o~s~s~l~·b~l~e~F~u~t~u~r~e~U~s~e~-~W~o~r~k~P~l~an~-8~3~--C~-~3~9'-----------

Examined for 

To tal Sample 
Sieve Size % Passing 

4 1/ 2" 
4" 
3 1/2" 
3" 
2 1/2" 
2" 
1 3/4" 
1 1/2" 
1" 100 
3/411 

99 
5/ 811 

1/2" 
3/ 811 

33 
No . 4 5 
No . 8 3 
No . 10 
No. 16 
No . 30 
No. 50 
No. 100 
No. 200 

4 02 

TEST RESULTS 

Fineness Modulus 
% Coar ser Than 

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

Fineness Modulus a 

Color = 
J; -----

---
Comments; 

Percent of Wear 

AASliTO T3 
AASHTO T4 
AASHTO T96 _3.4. 9 

_ _B Grading 
Fractured Faces , :'._J_QQ __ 

Thi n & Elongat ed 
Piece s , % 1 . 3 · 

Soundness , % Loss 

This ma terial meets requir ements for the tests indicated 
for item 704.02 . 

Sa nd 
Port ion 

18 

A CCEPTED 



TA 5~5 Rev. 4/79 

STATE OF VERMONT 

Prepared By: M. Morissette 
Date: 10/25/83 
Sheet 1 of 2 

AGENCY OF TRANSPORTATION 
MATERIALS ~ RESEARCH DIVISION 

Appendix B 

RESEARCH INVESTIGATION 

Work -Plan- No. · 83-C-39 

Subject~--~L=ab~o~r~a~to~r~y~Ev~a~l~u~at~i~o~n~o~f~s~uwoe~r~p~l~as~t~i~c~i~ze~r~s~----------------------------

Investigation Requested By Structural . Concrete Subdivision Date. ____ l.:.....:O:..:...I-=.25:...:./...:8:...:::.3 _____ _ 

Date In~rmation Required~ _______ M_a_r_c_h_l_9_8_4 ________ ~----------------------~ 

Purpose of Investigation To conduct a laboratory evaluation of three high range 

water reducing admi xtures: (1) WRDA 19; W. R. Grace & Co., Cambridge. Massachusetts; 

(2) EUCON-37; Euclid Chemical Co .• Cleveland. Ohio 

(3) Pozzolith 400-N; Master Builders. Cleveland. Ohio 

Proposed Tests or EvaJuatio~ Procedure (SEE ATTACHED SHEET) 

CCB; WLM; 
Proposal Discussed With · NRD; DCB Projected ~1anpower Requirements-· -40 man days 

Investigation ~ Be Conducted By~--S~t~r~u~c~tuwr~a~l~C~a~n~c~re~t~e~S~t Jb~dui~v~is~i~awn ______________ ~~ 

Proposed Starting Date November 1. 1983 Estimated Completion Date March 31, 

Approval/ isapproval by Materials & Research Engineer ~ ljZ~ 

by Materials & Research Engineer 
~-------------------------------------

Naterials & Research Division 
Agency of Transportation 
Date Typed: October 27, 1983 
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Work Plan No. 83-C-39, Continued 

v. F7 . o. T. / 
A/1 1 I c::v IJ~/e4 r c. A 
r / &..'r ~ r r .:- I f ~ 

PROPOSED TESTS OR EVALUATION PROCEDURE: 

c!J. '.:>. 
Date : 10/25/83 
Sheet: 2 of 2 

To perform fresh concrete tests on a minimum of four 1~ c.f. 

mixes of Class B concr.ete for each product, in addition to three 

reference mixes. The fresh concrete tests will be conducted both 

before and after the addition of the high range water reducer. 

Tests will include, but not be limited to,: 

(a) Slump (AASHTO T 119), 

(b) Air content (AASHTO T 152 and/or VT. AOT-MD28), 

(c) Unit weight (AASHTO T 121} 

Three of the mixes will be used to determine compliance with 

AASHTO M 194, Type F. 

(a) Compressive strength 3, 7, 28 days (AASHTO T 22) 

(b) Resistance to freezing & thawing (A~SHTO T 161) 

(c) Time of set (AASHTO T 197) 

(d) Water content 

The fourth mix will be used to determine the time required for 

the concrete mi xture to revert to its original slump after the 

addition of the high range water reducer. 
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