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EMSAC F-100 MICROSILICA ADDITIVE FOR .CONCRETE

Reference:

Report No. 86-6  Work Plan 85-C-24

Background:

Stimulated by claims of the enhanced performance of Portland Cement concrete
when Silica Fume is used as an additive, testing was initiated in November of
1985 to determine if conventional Vermont Agency of Transportation concrete
mixtures used in bridge deck construction could be improved with the introduction
of Emsac. F-100 Microsilica additive from Elkem Chemicals:, Inc.

Preliminary Report No. 86-6 recommended that prolonged testing for resistance
to freezing and thawing and chloride ion penetration be conducted based on the
favorable initial performance of Emsac F-100. An addendum written to report
86-6 documenting resistance to chloride ion penetration. and freeze-thaw durability
was published in December of 1986. Favorable test results at that time resulted
in recommendations to continue ponding specimens with® 3% NaCl for 300 days and
that Silica Fume be used on an experimental basis in the field.

This RESEARCH UPDATE concludes the planned labora*-ry evaluation of Emsac F-100
Microsilica additive for concrete. During the suwwe¥ ;of 1988, 7.5% Silica Fume
by weight of cement was used in the concrete mix on-a ?ridge deck overlay placed
on- the Winooski MEGC M5100(8) project. As ‘the material used in that project
was not manufactured by Elkem Chemicals, Inc., results will not be presented
here but will appear in future updates.

Test Results:

Given in Tables 1 and 2 are results of testing for compressive strength, resistance
to chloride ion penetration and freeze-thaw durability.

Two 4" X 8" cylinders from each batch were tested for compressive strength (AASHTO
T22-86) at 1, 3, 7, 14 and 28 days following standard moist curing. After 14
days of moist curing and 28 days of air drying, $pecimens to be used for
determining resistance to chloride ion penetration were tested for base level
chloride ion content. Upon completion of 100, 200 and 300 days of continuous
ponding with a 3% NaCl solution, the specimens were resampled for total chloride
ion content at depths of 0.25" to 1" and 1" to 2" in accordance with AASHTO

T260-84. Specimens used to determine freeze-thaw durability were cycled from
40°F to 0°F and back to 40°F in a 3% NaCl solution 500 ‘times following an initial
14 day moist curing period. The specimens were tested for weight loss and

fundamental transverse frequency at 50 cycle intervals.
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TABLE 1
COMPRESSIVE STRENGTH, FREEZE-THAW, AND
CHLORIDE 1ION CONCENTRATION TEST RESULTS
CONCRETE CLASS A
Control Batches EMSAC F-100 Test Batches
Laboratory Batch # Bateh 1 Batch 2 Batch 3 Batch & Batch 5 Batch 6 Batch 7
Cement Content, lbs/cy 660 660 660 660 660 660 660
Percent EMSAC F-100
(Percent Silica Fume)
by weight of cement N.A. N.A 10(4.5) 10(4.5) 30(13.5) 30(13.5) 30(13.5)
Compressive Strength,
PSI: 1 day 2834 2944 3401 3282 4525 4823 4416
3 days 4038 4495 5231 5131 7319 7628 7290
7 days 4644 4963 5808 5997 8145 8592 8304
14 days 5441 5500 6813 6962 9767 10,264 10,085
28 days 5887 6136 7399 7409 10,084 11,028 10,998
Resistance to Freezing
and Thawing: Weight
loss, percent 500 cycles 5.0 6.4 3.3 2.3 1.2 0.7 0.6
Durability Factor
500 cycles 103.7 100.7 103.7 104.5 101.5 102.9 102.2
Chloride Ion Penetration,
PPM (1lbs/cy) of concrete
Base Level Cl 53(0.2) 53(0.2) 83(0.3)
100 Day Ponding %" to 1" depth 160(0.6) 86(0.3) 11000.4)
1" to 2" depth 62(0.2) 53(0.2) 89(0.4)
200 Day Ponding %' to 1" depth 466(1.9) 153(0.6) 198(0.8)
1" to 2" depth 62(0.2) 53(0.2) 92(0.4)
300 Day Ponding %" to 1" depth 824(3.3) 379(1.5) 243(1.0)
1" to 2" depth 83(0.3) 71(0.3) 83(0.3)









