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Introduction

Kansas experiences harsh winters that require frequent use of de-icing salts, making it
critical to the long-term durability of concrete structures that the permeability is kept
under control. Under current KDOT specification, the Rapid Chloride Permeability
(RCP) test, as described in ASTM Standard C1202 (2012), or the Volume of Permeable
\Voids method, described in ASTM Standard C642 (2013), more commonly known as
the boil test, must be performed to evaluate concrete permeability. Surface resistivity
testing was investigated as an alternative to these tests.

Project Description

Testing for surface resistivity was set up to evaluate the correlation of surface resistivity
with RCP and boil tests, the effect of loss of saturation on the sample, and the repeatability
of surface resistivity testing. Results indicate a strong relationship (R-squared value of
0.84) between 28-day surface resistivity and 56-day C1202 RCP testing. Results also
correlate well to a mathematical relationship derived through Ohm’s Law. Surface
resistivity did not have a strong relationship (R-squared value of 0.37) with C642 boil
testing.

Cylinders were cast to evaluate the effect of saturation levels and differential sample
drying. Cylinders were allowed to dry for varying lengths of time at different ages.
Results indicated that allowing the samples to dry, regardless of the length of drying
time and the age at which the samples were drying, increased the surface resistivity
results by an average of 15%.

Through the course of this study, including all samples tested, the standard deviation
and coefficient of variation on any given set of cylinders is 1.4 and 4.9%, respectively.
If only samples used for the correlation of 28-day surface resistivity to 56-day RCP are
used, the coefficient of variation is 4.2%.

A cost-benefit analysis was performed to evaluate the monetary savings resulting from
this research. A triennial analysis indicates a total cost savings by KDOT and contractors
of approximately $980,000 and a cost-benefit ratio of 9.2.



Project Results

As a result of this research, recommended specification limits have been developed for surface resistivity testing.
As of January 2014, surface resistivity testing has been added to KDOT Standard Specifications as an alternate
test method for concrete permeability.

Project Information

For information on this report, please contact Andrew Jenkins, E.I.T., Research Operations Supervisor, Bureau of
Research, Kansas Department of Transportation; 2300 SW Van Buren, Topeka, KS 66611; (785) 296-2718 phone;
jenkins@ksdot.org.

KDOT Research Reports Catalog Directions for Downloading
the Full Report

| To download the full report, visit http://www.
ksdot.org/burmatrres/kdotlib2.asp and do the

P — N
Search fur:‘ ( 1)
N/

following:
Search In: 4 Document Tile - [F1Keyword 1. Enter FHWA-KS-14-15 in the search box.
Wizeeree o Wlizeeie 2o 2. Click the Search button to the right of the
search box.
Search Period Al | 3. You may have to scroll to find the specific
report.

Can't find it?? Check the help page for search tips.

4. To download the report, click on the title of
Learn more about the catalog here.

the report to open the PDF file and save it

If you have questions or comments, please send an e-mail to: library@ksdot or to your hard drive.
Help page for retrieval errars

If you have any questions, please email us at library@ksdot.org.

Page 2


http://www.ksdot.org/burmatrres/kdotlib2.asp
http://www.ksdot.org/burmatrres/kdotlib2.asp
mailto: library@ksdot.org
mailto://jenkins@ksdot.org

