Summit Testing 8 Inspection Company
PO. Box 2231, Akron, Ohio 44308

Belverdos: 810 Wnite Pond D, Alvon, Ohio 44320

(430} B639-6606

Fax {330} 869-6437

Decemiber, 1991

Apphied Cotcrate Tochnology, Ine
PO, Box 4015
Asbington Firights, JHinois 60006-4015

Arention: David Johnson, President
RE: PROTECRETE-MWCAND PROTECRETE-CDS
COMPRESSIVE STRENGTH TESTING

Cher personnel placed & conarete toet slab outside of our tosting facility. The concrate was delivered in two
loasts of 1.5 cubic yards cach by 4 Jocal ready-mix company. Mbmure specifications were as follows:

Type L Cement 506 s JOVY.

Water, Total 28 gals SCY. ’
#57 White Rock Limestone 1,666 e /.Y,

Hugw (Cencrete Sand 1450 HssTY,

Master Butlders Migo-Adr 5 e Y,

Vo the first load was added PROTECRETE-MWC. This was done by mixing PROTECRETE-MWC
with the batch water at the rate of 10 flwd ounces per OWT Pordand cement prior 1o charging other
ingredients into the transit mixed batch,

Elpon delivery, approximately half of the losd was dischurged prior to obining 2 sample for conducting
air content, slamp, tenperature tests, and molding cytinder (12} and beam (2} specimens. The results of

these tosts are: Shrmp: 175 inches
Adr Content 6.4 percent
Tempesstare: o8 °F

Affer pouring out the rest of this Joad, transit mixer was sent for balance. The conerete was consolidared
by internal vibration, screeded, and bull Soated. A bulkhead was placed to separate the two loads.

The second load without PROTECRETE-MWC was pluced snd tested much the same 25 the first, The
satnc tests and mumber of samples were cast as on the Arst load, The resudts are

Shimp: 4.0 inches
Alr Content: 7.1 percent
Fempersnure: &7 °F

Consolidation and initial faishing were the same. The final Snishing operation of brooming was done ta
both loads at the appropriate tme, All cylinder specimens were covered with fight firting plastic eaps to
prevent loss of water with no other precautions bring ohserved.
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The compression {eylinder} and Sexare {beam) rest spedimens were subsequently handled it the following
TRt

Cylinders: Left outside in their covered molds for 20 hours &, stripped then capped with high strength
sulfur cornponnd and placed in baths of lime sapurated water gl tested.

Beams: Left out of doors in their stee] molds ancovered vl the 7th day, third poing loading Bexuee tests
were made, Then, the larger piece {of the 6" x 6" x 36" specimen) resulting fom the
test was placed in the bme water baths until the 28 day test dage,

Laboratory reports for cylinder and beam tests will be submitted separately as they are completed. In
addition, it s anticipated that variouns other tests will be conducted on samples obtained zt various tmes
from the sfab. ¥t is our understanding thar these may include rapid chlonide permesbility and water
soluble chlonds ion determinutions and core compression tests, the purpose of wivich will be for this weiter
to assess atd form an opinion on the performatice of various other products of the futore.

REPORT OF CONCRETE CY3

FIELDTEST DATA:  Sa Nuinben } of 2 frorn East end of shab 1o 62 7 Wesr
Shamp: 2.75 inches
Al &5 percent
Temperamre: 58°F
Curttg Cther Than Maistr T Day Freld Cured
Mix P53 Design: 3000 Az 28 Daye
MIXDESIGN DATA: Coment: 500 Lbs, Type 1 Per C.Y.
Water: 28 Gallons Per (Y,
Coarse Agprogate: 1,660 Lbs. #57 Limestone (3580} Per C.Y.
Fine Aggregate: 1,450 L.be, Concrete Sand (88D} Per Y
PROTECRETE-MWC: 18 Oz, Per CWT {100 Ihs.} Portland Cement
Admirrre: 4,66 Cre. Master Builders Micro-Air Per CY,
LABORATORY DATA:

Cylinder  Dhmneter Aves Age Losd Compressive  Type OF

LI Inches Sa. In Pavs Lbs, Sirength PRI Break
14 fdd3 501 3T 4 115,508 4,370 Shraar
1-48471 £.01 2837 4 113,000 3,956 Shear
14847 601 837 4 112500 3,97 Shear
1-4843 4.0} 2837 7 338,000 4,86{ Bhear
1-4844 6.01 28.37 7 137,506 4,850 Shear
1-4845 $.81 2837 i 138, 50X} 4,886 Shear
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Witk PROTECRETE-MWE and CT8 ol 4 ot 7 days

FIRLDTEST DATA:  Ser Numben 2 of 2 62" Fom West end of the sab
SHE G 4 inches
A 7.1 porosnt
Terapereture: &7°F
Cunng Uther Than Moist: I day feld caped
Mix P.5.1 Desipn: 3000 at 25 days
MIX DESICN DATA: Cement: 506 Lbs. Type § Par Y.
Water: 28 Gallons Per Y
Coarse Augresare 1,660 Vs, #57 Limestone (S5 Per Y
Fine Agyregete: 1,458 Lhs. Concrere Sand (3313 Per Y
Admixnees: 4,66 O Mavter Builders Micro-Alr Per C.Y.
LABORATORY DATA:
Crylinder  Dismneter Area Age Load Compressive  Type OF
EE. Inches Sg. In. DPays Elhs. Strength PSI Break
1-4852 .31 28,37 4 o4 00 3,356 Shear
FedB53 .81 28.37 4 94,000 3,310 Shear
I-4854 #.01 83T 4 95,500 3,370 Shear
14855 .01 2837 7 189,608 3,840 Sheqr
1-4856 601 2837 7 168,500 3,820 Shear
1-4857 .0 JB37 ¥ 110,500 3.BR0 Shear

Wih PROTECHETE-MWE and ODS b 28 days

FIELD TESTDATA:  Set Numben: T of 2 from Bast end of sish ro £2" West
R R 2.7% inches
Ain &.0 prroent
Temperatare: GR°F
Curing Other Than Moist: 1 day Beld cired
Mix P5L Design: 3,850 at 28 days
MIX DESHIN DATA: Cement: 500 the Type I par O
Waer: I8 palions per C.Y.
Coarse Agpregate: 1,660 frs. #57 Himestone (S50 per Y,
Fine Aggregate: 1,450 Hs. concrete sand (S50 per C.Y.
PROTECRETE-MWC: 18 ox, por CWT {100 ths,} Portland coment
Admixture: 4.66 oz. Master Builders Micro-Air per Y.
LABORATORY DATA:
Cylinder  Diameter Aren Age Laowd Compressive  Type OF
13 Enches Sq. In, Dlays Lbs, Strempth P51 Blreak
1-4844 .81 28.37 28 169,500 8,570 Cone-Shcur
14847 601 Ly 28 170,000 5,99% Shear
1-4848 &3 2837 24 168,000 3,920 Shear
J-4849 6.01 4837 Spare
1485 .01 2837 Spare
1-4851 6.1 28.37 Spare
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Withou! FROTECRETT-MWL antd €195 at 28 days

FIELD TEST DATA:  Ser Number 2 of 2 63" from the Weat eod of the siab
Slurmp: 4 incles
Ain 7.1 percent
Trmperature: 67°F
Curing Other Than Moist: 1 day Geld cured
Mix P.5T Design 3,000 at 28 days
MEX DESIGN DATA: Coment: 500 hs Type Lper CY,
Water: 48 galions per C.Y.
Coarse Aguregate: 1,660 e, #57 hrmestone (S50 per OY.
Fine Aggregate: 1,456 tha. concrere sand {850} per Y
Admixrure: 4.66 oz, Master Builders Micro-Air per CY.
LABORATORY DATA:
Cybnder  Diameter Area Apre f.0ad Compressive Type OF
112 e Sq. In. ays Ehs, Strength PST Break
1-4858 6431 2837 i 135,000 4,760 Lone-Shea
1-4859 £ 28.37 28 137 (NN} 4,930 Soear
1-4868 681 28,37 28 138,000 4,560 Shear
1-4841 6.8 2837 Spara
E.4862 &.01 28.37 Spare
14863 181 28,37 Serare

BULMARY RESULTS OF COMPRESSIVE STRENGTH TESTING:

developroent of concrete,

REMARKS: Cylinders cast at tme of placement were used o judge PROTECRETE-MWC and CDS
efects. A core specumen way diilled in an effort to detenmine if variations arose,

RESULIS
AVERAGE CYLINDER COMPRESSIVE STRENGTH (PS])

Age of Test With PROTECRETE-MWE Wi OTEC MWC
4,0KN

4 Days g 3,340
7 Days 4,850 3850
28 Days 5,560 4,820

INTERPRETATION AND CONCLUSIONS:

The trial batch conmining PROTECRETE-MWC consistently demonstrated significantly higher
compressive strengths i comparison to the batch without PROTECRETE-MWC. By percent lncrease
over the conteof Basch these arer Ard days - 19.5%

AL T days - 26.2%

At 28 days - 23,7%

FROTECRETE Comprassive Srrenpth Festing da{7



REPORT OF CONCRETE CORE COMPRESSION TESTING

With PROTECHETE-RWE A OIS at 12 dayy

FIELDTEST DATA:  Ser Number:

1 of 2 from Fase red of siab to 62 " West

Slarmp 2.75 inchies
fitiy 6.3 percent
Temperatuye; H8°F
Cluripgr Grhsr Than Mols: 1 Doy Fidld Cured
Mix P51 Design: 3,000 Ar 28 Days
MIEX DESIGN DATA: Cement: SO0 Lhe. Type 1 Per UYL
Water: 28 Gallons Per 1Y,
Coarse Aggregare: 1,660 Lbs, #57 Limestone (38D} Por C.Y,
Fine Aggregare: 1,450 Lbs. Conorete Sand (S5 P CUY.
PROTECRETE MW 10 O, Per CWT (100 b)) Portland Cement
Admirare: 486 Oz, Master Builders Micro-Air Per CY.
LABORATORY DATA:
Toead Load
Test Sk Core  1Dameter  Ares Testlength  Age  Compression  Swremgth Typeof
Mummber LI Inch Sg. In. Inch Lray Pounds P&l Break
i A 17 1051 5,49 12 32,000 4,608 Shear
i B 371 10.81 727 12 ALY 4,255 Shear
I C 3.71 1081 V3G 12 30,500 4672 Shear
AVERAGE ... 4512

Withou! PROTECRETE-MWE and CHS & 12 days

FEELDTEST DATA:  Set Mumber: 2 of 2 62" from Wast end of the shab
Slamp: 4 inches
Al 7.1 percent
Temperarire: &7°F
Curmgy Other Thas Molst: 1 day Geld cored
Mix PS5 Design: 3508 ar 28 davs
MEX DESIGN DATA: Cemen:: 500 Lbs. Type L Per OUY.
Water: 28 Gatlons Per Y.
{loarse Apregate: 1,660 Lhs, #57 Lirnestope (8510 Pear Y.
Fine Aggrogate: 1,450 Lbs. Concrete Sand (55D} Per C.Y.
Adembeture: 4.66 O, Master Builders Micre-Adr Per Y.
LABORATORY DATA:
. Foml Load
Test8iab  Core Diameter  Aren Testlength Age Compression  Serength  Typeof
Mumber LH. Ineh Sq. In. Toeh Dy Py P51 Break
2 A 3.71 1381 6.28 i3 35,0060 3,157 Shear
2 B 3n 1681 725 12 36500 3377 Shear
2 L 371 1881 131 12 35,000 3,238 Shear
AVERAGE ... 3,257
FROTECRETE Compressive Strength Testiag Saf?d



SUMBARY MESULTS OF CORE COMPRESGION TESTING

REMARKS: Compressive strenpth has been cotrected for length/diametsr ratios other than 2.0 (per
ASTNM Cam,

The test length inciundes the high sorength solfur caps,

RESULTS: AVERAGE CORE COMPRESSION STRENGT'H (PST)
Ageof Tesr  With PROTECRETE-MWC  Withaut PROTECRETE-MWC
12 Bays 4,518 3,260

For the core test, i ong considers the test resulty fom slab setion 2 core, in comparisen to slab section 1
core, the morease 15 38.396 {at 17 duys).

Wth PROTECRETE-MWC and CES at 7 and 20 days

Ser I Ulnitweight = 145.5 PCE Two (2} 6% x 8" 1 36" long beams were cxat with these cvlinders. Each
was lapt outside in the mold for seven {7} days before stripping and testing for Sevural strength by the
thizrd point loading method, The larger resulfing piece was placed in g liune water bath ontil the 28 day
tests. The test results are:

Tent Beam Area Unit Weight  Age/Days  Stieapth P51
Ser i &' xé"x 38" 145.5 POF 7 ER L)
Set I 6" x 6" x36" | 1455 PUF 7 Fih
Set 1 6" x & x 367 1455 PCF 28 973
Set 1 6" x 6" x 36" | 1455 POF 28 16466

Withogt FROTECHETE-LIWE and (DI a1 T apd 78 days

Ser 2> Plastic unit weight = 1434 PCF. Two {2} 6" 26" x 36" long beamy were cast with these cylinder.
Each was kept outside in the molds for seven (7) days before stiipping and resting for flevural strength by
the third point loading metbod, The larger resulting prece was placed in 2 Broe water bath unti! the 28
day rests, The test results are:

“Y'ert Beam Axea UnitWeight Ape/Days  Serength PSI
Set 2 & x 6" x 36" | 1436 PCF 7 734
Set 2 6" x 6" k36" | 1446 PCF 7 737
et 2 6 x 6 x36" | 1436 POE 28 958
Get 2 6"x 6" x 36" | 1436 PCE i REY

PROTECRETE Compressive Steergth Tosting
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SUMEEARY REGELTS OF FLEXURAL STREMGTH TESTING

PURPOSE: To demonstrate an increase i Hexural steengreh by using PROTECRETE-MWC.

REMARKE: Tested i arcordance with ASTM C78 {third point loading), At 7 days, the bearas were
stiproed and tested, with the larger plece being placed in Hme water until the 28 duy test,

RESULTS:
AVERAGE (0F 2) FLEXURAL $TRENGTH TESTS (PSI)

Age of Test With FROTECRETE-MWL  Without PROTECRETE AW
7 s %61 136
28 Pray: 1A 423

Fhe werease in flexurd (i pereent) was 30,6% and 10.5% ar 7 and 28 days respectively. This significant,
partioalazly #¢ the cacly age.

FINAL SUMDMARY
At this point In the testitg process it is apparent that PROTECRETE-MWC i, in our opimon,
responsible For increased compressive and fexural strengths, This can kad o 2 shorter curing and/or

winter protection durations, uicker form removal, backflll, and load application schedules. Further,
within certein linits, it could resait in reduced coment factos in the concrete mix,

Should you have guestions concerning these results, please do not hesitate to call
Respectiuily submitred,

SUMMIT TESTING S ENSPECTION COMPANY

Toha Malivak, P.E.

Ep

PROTECRETE Campressive Steageh Testing Taf?



