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BRIDGE DECK CHLORIDE TESTING PROTOCOLS: Study of US-40 Bridges over the Provo River, Utah 
Utah Department of Transportation, March 2020 
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwja6JCz6Iz5AhVWAzQIHau4AmgQ
FnoECAUQAQ&url=https%3A%2F%2Frosap.ntl.bts.gov%2Fview%2Fdot%2F54529%2Fdot_54529_DS1.pdf&usg=AOvVaw
1Cmzz1TceWH5M4bvd-Wu2h 
 
Abstract: A primary contributor to the degradation of reinforced-concrete bridge decks is chloride-induced corrosion, 
resulting from application of salts for anti-icing/deicing during the winter months. The purpose of this 
research is to evaluate different methods of chloride testing, including field sampling and laboratory testing 
methods, to conduct analyses to compare methods of testing for effectiveness and efficiency, and to 
recommend protocols to UDOT for future chloride testing in concrete bridge decks. 
Research methods included a chloride sampling and testing matrix to be executed by a team of four 
independent subconsultants. The chloride sampling and testing matrix included comparison of methods in 
three categories: concrete sample extraction, sample preparation, and chloride concentration testing. The 
concrete sample extraction methods included hammer-drill powder sampling and concrete wet-core 
sampling following either uniform 1-inch sample depth increments or a progressive range of ½-inch sample 
increments. Additionally, comparisons were made between powdered sampling using a constant profile of 
uniform bit diameter versus a tapered profile of progressively smaller bit diameters. The sample 
preparation method used was acid-soluble digestion of concrete powder according to similar procedures in 
either ASTM C1152 or AASHTO T260. The chloride-concentration testing methods included 
potentiometric titration and calibrated ion-selective electrode (CISE). 
Results showed that core sampling and subdivision by cutting and crushing, followed by acid-soluble 
digestion and potentiometric titration provide the most consistent and reliable determination of chloride 
concentration profiles. CISE results were highly variable and are not recommended. 
 
 
Evaluation of Bridge Deck Treatments Along I-15 in Nephi, Utah 
Utah Department of Transportation. 2020 
https://rosap.ntl.bts.gov/view/dot/58257 
 
Abstract: This report reviews the available condition, history, and chloride testing results of twenty-two (22) reinforced 
concrete bridge decks on I-15 near Nephi, Utah from milepost 221 to 228. The bridges in this research group were 
constructed in the same era with similar details, and also experienced comparable vehicular and environmental loads. 

https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwja6JCz6Iz5AhVWAzQIHau4AmgQFnoECAUQAQ&url=https%3A%2F%2Frosap.ntl.bts.gov%2Fview%2Fdot%2F54529%2Fdot_54529_DS1.pdf&usg=AOvVaw1Cmzz1TceWH5M4bvd-Wu2h
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwja6JCz6Iz5AhVWAzQIHau4AmgQFnoECAUQAQ&url=https%3A%2F%2Frosap.ntl.bts.gov%2Fview%2Fdot%2F54529%2Fdot_54529_DS1.pdf&usg=AOvVaw1Cmzz1TceWH5M4bvd-Wu2h
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwja6JCz6Iz5AhVWAzQIHau4AmgQFnoECAUQAQ&url=https%3A%2F%2Frosap.ntl.bts.gov%2Fview%2Fdot%2F54529%2Fdot_54529_DS1.pdf&usg=AOvVaw1Cmzz1TceWH5M4bvd-Wu2h
https://rosap.ntl.bts.gov/view/dot/58257
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Each of the structures have received varying levels of preservation treatments over their service lives, including 
structural pothole patching, healer sealers, thin bonded polymer overlays, hydrodemolition, and latex modified concrete 
overlays. The relative successes of these treatments are evaluated using data from the chloride ion infiltration tests and 
the bridge condition surveys and treatment histories. Chloride profiles reveal the extent of ion ingress and critical 
concentrations at reinforcement depths, with the suggested critical value of 8.0 pounds per cubic yard (lb per CY) for 
epoxy-coated rebar. The results of the data analysis concluded that with all significant variables accounted for, 
hydrodemolition with latex modified concrete overlay had the comparatively best performance, followed by structural 
pothole patching with thin bonded polymer overlays. In general, the performance of the structural pothole patching 
with healer sealer treatments performed comparatively poorly. 
 
 
Measurement of Chloride Quantity in PCC Bridge Decks Using Ground Penetrating Radar 
TECHNICAL ARTICLES, VOL 26,2 GEOPHYSICS AND NDE IN US TRANSPORTATION INFRASTUCTURE 
07/06/2021 
https://fasttimesonline.co/measurement-of-chloride-quantity-in-pcc-bridge-decks-using-ground-penetrating-radar/ 
 
Abstract: Chloride infiltration into concrete is the major cause of corrosion induced delamination in steel reinforced 
bridge decks and repairing delaminated concrete is a major cost factor in bridge deck rehabilitation. Knowledge of the 
quantity and location of chlorides in bridge deck concrete is an important factor in decisions relating to the type and 
extent of repairs. Traditionally, the measurement of chlorides involves core sampling and laboratory testing of concrete 
samples. While this gives an accurate measure of chloride at the location of the core, it cannot readily determine the 
distribution of chlorides throughout the deck or the maximum or minimum chloride amounts without taking a great 
number of cores. A GPR method based on the measurement of signal attenuation was developed by Penetradar 
research staff as part of an NCHRP Idea project, which has the potential to provide that information and provide bridge 
owners and engineers with detailed information on the quantity and location of chlorides in their bridge decks, thereby 
improving the effectiveness of repairs, reducing the cost of maintenance and repairs, and potentially increasing the 
lifespan of the bridge deck. 
 
GPR signal attenuation in bridge deck concrete occurs as a result of the conductive nature of the concrete when water 
and chlorides are introduced. Research conducted by Penetradar staff several years earlier under SHRP C101 found that 
a relationship existed between radar signal attenuation, chloride levels in concrete and moisture content. The results of 
that research showed that the signal attenuation experienced by the radar wave in concrete is affected by the quantity 
of chloride and moisture. While that research developed the GPR method of detecting delamination, which is in 
widespread use today, the current development provides a method for measuring the quantity of chloride in the 
concrete, based upon a detailed GPR scan of the deck along with limited coring (two or three core samples) and 
laboratory chloride measurement of those samples to produce an accurate and quantitative, spatial mapping of 
chlorides in bridge decks. 
 
In the future, with further development it is believed that GPR will be able to predict chloride levels in bridge deck 
concrete independently and without the need of calibrating core samples. 

https://fasttimesonline.co/measurement-of-chloride-quantity-in-pcc-bridge-decks-using-ground-penetrating-radar/
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