OFFICE KEMORANDUM

DATE: March 15, 1976

70: L. T. Ochler
Engineer of Research

FROM: H. I.. Patterson

SUBJECT:  Sirength Comparison Between Water Reducer Concretes of Port-
land-Pozzolan and Type 1A Cements. Research Projects 71 NM-
284 and 72 B-91. Research Report No. R~993.

Research work conducted in the lahoratory and field between 1972 and 1974
produced two new conceptis with respect to pavement and base course con-
crete: first, in an April 2, 1975, letter to you on "Water Reducers in Con-
crete Pavement,' M. G. Brown reporied that a cement reduction could be .
effected without loss of strength when a water-reducer admixture was used
with Type 1A cement; second, in my March 4, 1975, letter to you on "Re-
commendations for Acceptance of Pozicon and 1P Pozzolanic Concrete as
Equal Alternates for Use in Slip-Formed Concrete Pavements and Median
Barriers,'" I reported that an approved portland-pozzolan cement could be
substituted for Type 1A cement without any loss of strength or performance.
Both of these recommendations were approved by the Engineering Opera-
tions Committee but some concern was expressed regarding the possibility -
that the same cement reduction allowed for water-reduced Type 1A cement -
would also be applied toportland-pozzolan ¢ements. The cement reduction
inherent in the portland-pozzolan proportioning plus the further reduction
permitted by water-reducers hadnot beenevaluated for pavement concrete.

The Engineering Operations Committee decided that until further test work
established the equality between water-reduced portland-pozzolan and 1A
cements that only a reduction in Type 1A cement would be approved. The.
Supplemental Specification dated May 28, 1975, followed this policy.

Additional laboratory work was undertaken to determine the comparability
of Type 1A andportland-pozzolan cements when used at a reduced level with
4 water~reducing admixtures. The work consisted of determining the 7 and
28-day compressive strengths of the corresponding mixes that had com-
parable slumps and entrained air levels. Six 4 in. by 8 in. cylinders were
castand continuously moist cured until three each were tested at the age of
7 and 28 days. The portland-pozzolan cementsused were the Dundee Type
1P cement and a mixture of Huron Type 1 cement and "Pozicon, ™ the bene-
ficiated fly ash produced by Michigan Ash Sales. These cements were then
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tested against their respective control cements: Dundee Type 1A and Huron
Type 1. Table 1 shows the mix design, the entrained air and slump mea~
surements of the fresh concrete, and the 7 and 28~day compressive strength
values from the test cylinders. These results indicate that, in general,
the portland~pozzolan cements performed very favorably in comparison to
their controls. No explanation is available for the strength gain charac-
teristics of the Dundee Type 1A cement which showed very low gain from
the 7 to 28-day cure. These results are in basic agreement with the me—~
dian barrier project (IS 25032-05292A) which alsoused a water-reducer in
conjunction with aportland-pozzolan cement. The results of tests made on
cores taken from that project are shown in Table 2. The report of that pro-
ject has been written and is awaiting processing.

No freeze-~thaw specimens were included with the work shown in Tablel
because all laboratory and field work accoruplished to date indicate that
portland-pozzoelan concretes are superior in freeze~thaw durability to their
corresponding conventional concretes.

- On the basis of the favorable results from this work, Ibelieve that we can
now extend to the portland-pozzolan cements, the same cement reduction
associated with water-reducers that we have allowed for the Type 1A ce-~
ments. This would apply to either a Type 1P (1PA) cement or the proper
combination of Type 1A and fly ash. This reduction, however, should be
confined to the pavement concretes, as anindependent study is currently in
progress to evaluate the field performance of portland—pozzolan concretes
in bridge structures.

TESTING AND RESEARCH DIVISION

Mw Z ol

hysmal@%search Engineer
Concrete and Surface Treatments Group
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