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properties to that of the control. An exception seems to be the surface deterioration of the test
specimen when exposed to deicing chemicals. However, the chloride permeability of the test
specimen is significantly reduced with concrete made with Ecomelt/portland cement blend
compared to that of the control.

Table 13 Summary of Data on ASTM Tests Conducted on Concrete Specimens

Tests Data for Test Comparison and
Specimen Comments

ASTM C 403/C 403M — 05: Standard Test Both Initial and final Similar to control -

Method for Time of setting of concrete Mixtures | setting times longer Typical for

by Penetration Resistance

than the control

pozzolans as they
are slow to react
and set but catch up
later

ASTM C 39/C 39M — 04a: Standard Test
Method for Compressive Strength of Cylindrical
Concrete Specimens

Early compressive
strength lower than
control, but late
strength (56-day
strength) same

Similar to control -
Typical for
pozzolans as they
exhibit low early
strength but catch
up later

ASTM C 78 — 02:

Standard Test Method for Flexural Strength of
(Using Simple Beam with

Third — Point Loading)

Early flexural strength
lower than control, but
late strength (56-day

strength) similar

Similar to control -
Typical for
pozzolans

ASTM C 157M — 04: Standard Test Method for
Length Change of Hardened-Cement Mortars
and Concrete - Drying Shrinkage

Drying shrinkage over
56-days is similar to
control

Similar to control

ASTM C 666/C 666M — 03: Standard Test
Method for Resistance of Concrete to Rapid
Freezing and Thawing

Freeze-Thaw
resistance over 301
cycles is similar to
control

Similar to control

ASTM C 672/C 672M - 03: Standard Test
Method for Scaling Resistance of Concrete
Surface Exposed to Deicing Chemicals

Test specimen
showed lower scaling
resistance over 50
cycles than control

Worse than control

ASTM C 1202 — 97: Standard Test Method for
Electrical Indication of Concrete’s Ability to
Resist Chloride lon Penetration

Test specimen
showed very low
permeability compared
with moderate for
control

Better than control

Based on the data obtained with the given mix designs, with the exception of deicing salt-
scaling resistance, it appears the 40% replacement of portland cement by ground Ecomelt can
produce concrete having comparable properties to those of control concrete made under
identical conditions. Slightly longer setting times and lower early strengths indicate the
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presence of 40% Ecomelt which, like typical pozzolanic materials, is slower to react but gains

strength as it ages.

With respect to deicing-scaling resistance, much greater deterioration occurred with the sample
containing 40% Ecomelt. This could be due to bleed water accumulated on the surface that
reacted with the deicing salt (4% CaCl, solution). On the other hand the resistance of the test
concrete to chloride permeability exceeds that of the control; this could be because the fine

Ecomelt particles resulted in a more compact matrix than the control.

One approach could be to conduct concrete testing using lower replacement of portland cement
with Ecomelt (for example 25% instead of 40%) - with the anticipation that the scaling

performance of concrete could further improve.
REFERENCE CITED

Rehmat, A.; Lee, A.; Goyal, A.; Mensinger, M.; and Bhatty, J. |., “Production of Construction-
Grade Cement from Wastes Using Cement-Lock™ Technology,” Proceeding of the 4™ Beijing
International Symposium on Cement and Concrete, Beijing, China, Vol. 3, pp 75-181, October
27-30, 1998.

aGROUP

Buiding Knowledge. Delivering Resuls. www.CTLGroup.com





