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INTRODUCTION

Ultra-high performance concrete (UHPC) is a class of cement-based 
composite materials with enhanced properties as compared to 
conventional concrete. There is growing interest, both in the United 
States and worldwide, in using UHPC to address needs in the bridge 
sector (Graybeal et al. 2020). Appropriate use of UHPC must be 
founded on common definitions of minimum performance attributes. 
As with mechanical properties, durability properties also must be 
defined in terms of standardized test methods. This TechBrief presents 
an advancement toward using electrical resistivity as a rapid method to 
evaluate the durability of UHPC-class materials.
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BACKGROUND

UHPC 
Typically, UHPC consists of blended cementitious 
materials, well-graded fine granular constituents, a 
low water content, an appropriate chemical admixture 
system, and a high percentage of discontinuous internal 
fiber reinforcement. Currently, both commercial UHPC 
products and non-commercial UHPC mixture designs 
are available for use in the United States. Due in part to 
their enhanced mechanical and durability properties, 
UHPC-class materials have become popular for use 
in specific infrastructure construction over the last 
two decades.

UHPC can facilitate the use of accelerated bridge 
construction methodologies, specifically in connections 
for prefabricated bridge elements (Graybeal 2019). 
Also, the unique properties and capabilities of UHPC-
class materials have been leveraged for use in bridge 
preservation and repair (FHWA 2020). UHPC-
class materials are also being explored for use in 
primary structural elements. For example, constructing 
pretensioned bridge girders using UHPC can facilitate 
longer spans, fewer girder lines, and reduced dead 
loads (El-Helou and Graybeal 2019).

Available Test Methods for 
Assessing Durability 
Conventional cement-based materials have 
standardized test methods for evaluating durability 
properties, including ASTM C666 – Standard Test 
Method for Resistance of Concrete to Rapid Freezing 
and Thawing (ASTM 2015), ASTM C1202 – Standard 
Test Method for Electrical Indication of Concrete’s 
Ability to Resist Chloride Ion Penetration (ASTM 2019), 
ASTM C1556 – Determining the Apparent Chloride 
Diffusion Coefficient of Cementitious Mixtures by 
Bulk Diffusion (ASTM 2016a), and ASTM C1585 – 
Standard Test Method for Measurement of Rate of 
Absorption of Water by Hydraulic Cement Concretes 
(ASTM 2020).

The application of traditional durability tests to UHPC-
class materials is complicated by two factors: first, the 
dense nature and low porosity of the cementitious 
matrix; and second, the presence of high volumes 
of fiber reinforcement. For example, longer chloride 
ponding times as described in ASTM C1556 might 
be needed in UHPC-class materials to achieve a 
measurable chloride penetration depth and allow for 
a proper determination of a diffusion coefficient. Also, 
many existing durability tests are index based, with 
indexes built around the performance of conventional 

cement-based materials. UHPCs can show results 
that are often negligible within the context of these 
tests (Provete Vincler et al. 2019; Graybeal and 
Tanesi 2007).

The selection of a method to assess the durability of 
UHPC-class materials requires that the method produce 
results that are indicative of the anticipated durability 
of the material and allow for implementation with a 
reasonable level of effort by the testing community. 
For many years, the conventional concrete community 
has utilized ASTM C1202 to this end. More recently, 
agencies have transitioned to electrical resistivity 
(FDOT 2021; LADOTD 2016).

Electrical resistivity is gaining popularity for four reasons. 
First, electrical resistivity is a rapid, nondestructive 
test that can be accomplished in partnership with 
other methods. Second, electrical resistivity can be 
accomplished with a minimal amount of equipment and 
training. Third, electrical resistivity has shown a strong 
correlation to durability (both through first principles and 
experimental studies). Fourth, electrical resistivity can 
be extended to material properties used in engineering 
models to understand service life (Spragg et al. 2013a; 
Weiss et al. 2017).

Background of Electrical Resistivity Testing
Electrical resistivity is a material property that indicates 
how easily electrical charge moves through a material 
when an electric field is applied. In cement-based 
materials, the movement of electric charge occurs 
primarily within the ionic pore solution (Rajabipour 
2006). Electrical resistivity testing assumes the presence 
of a single conductive phase. Therefore, the presence of 
any alternative conductive phases (e.g., steel fibers or 
carbon fibers) can significantly alter the conductive path 
and result in lower resistivity measurements. 

Electrical resistivity depends on three key parameters: 
the concentration and species of ions in the solution; 
the volume of the fluid within the material; and 
the connectivity of the fluid phase. These different 
parameters are demonstrated in figure 1. Figure 1-A 
demonstrates the role of the solution in the pores, 
figure 1-B highlights the role of the volume of the 
conductive fluid, and figure 1-C illustrates the role of 
the connectedness of the conductive fluid. At constant 
temperature and at moisture states typical of the method 
used in this study (i.e., following the procedures of 
AASHTO TP 119), the second and third parameters 
outlined in figure 1 are related to the quality of the 
microstructure (AASHTO 2021). Higher quality 
microstructure tend to result in higher resistivity values 
(Archie 1942).



3

Materials and Methods
A series of six proprietary, commercially available 
UHPC materials were used in the study. The UHPC 
materials are identified as U-A, U-B, U-C, U-D, U-E, 
and U-F. The UHPC materials consisted of preblended 
granular and powdered mixtures along with chemical 
admixtures that were mixed following recommendations 
and proportions from each manufacturer. Steel fibers 
are commonly added during the last stage in the mixing 
of these concretes. However, steel fibers were not 
added to the specimens tested for electrical resistivity.

Two conventional concretes categorized as class 
A4 and class A5 by the Virginia Department of 
Transportation (VDOT) standard specifications were 
also tested (VDOT 2016). The A4 concrete consisted of 
a water-to-cementitious material ratio (w/cm) of 0.43 
by mass, 5.5-inch slump, and 5.5 percent entrained air 
volume. The A5 consisted of a w/cm of 0.40, 3-inch 
slump, and 3.7 percent entrained air volume. The 
concretes were made with Type I/II ordinary portland 
cement, supplementary cementitious materials (SCM), 
and local aggregates that met the specifications of 
VDOT Standard Specifications. The concrete mixtures 
had compressive strengths of at least 4 kips per square 
inch (ksi) (A4) and 5 ksi (A5) at an age of 28 d as 
specified in VDOT standard specifications.

Compressive Strength
UHPC materials were evaluated for strength using 
standard 3-inch-diameter by 6-inch-tall cylinders, 
which were prepared and tested as described in ASTM 
C1856 (ASTM 2017). For compressive strength testing, 
steel fibers were included in the UHPC materials. The 
A4 and A5 concretes were evaluated using standard 
4-inch-diameter by 8-inch-tall cylinders using ASTM 
C39 (ASTM 2016b).

Compressive strength was tested at an age of 1, 3, 
7, 14, 21, and 28 d. Three cylinders were made per 
testing age. Specimens were made and allowed to 
cure in their molds, demolded at time of compressive 
strength testing, and prepared and tested for strength in 
accordance with the relevant standard test method.

The UHPC materials tested presented a range of 
compressive strengths from 18.3 ksi to 24.1 ksi at  
28 d. The conventional concrete specimens achieved a 
strength at 28 d of 4.4 ksi for the A4 class and 5.6 ksi 
for the A5 class.

Figure 1. Schematic.  
Three key factors impacting electrical resistivity 
measurements in cement-based materials.

B. Volume of fluid filled pores.

C. Connectivity.

Source: FHWA.

A. Ionic concentration and resistivity of the pore solution.
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Electrical Resistivity
The conventional concretes were evaluated for resistivity 
using standard 4-inch-diameter by 8-inch-tall cylinders, 
and the UHPCs were evaluated using standard 3-inch-
diameter by 6-inch-tall cylinders. A set consisted of 
three cylinders for each mixture.

The uniaxial resistivity was determined in accordance 
with AASHTO TP 119 – Standard Method of Test 
for Electrical Resistivity of a Concrete Cylinder Tested 
in a Uniaxial Resistance Test (AASHTO 2021). 
Specimens were mixed and cast following manufacturer 
recommendations (with steel fibers excluded) and 
demolded within 48 h from the time of mixing.

Upon demolding, specimens were measured for 
diameter and length, and sets of three specimens were 
each placed into one of two curing solutions. The first 
was a traditional curing solution consisting of saturated 
calcium hydroxide (commonly known as lime-saturated 
solution or limewater). The second was an alkali curing 
solution outlined in TP 119-21 known as conditioning 
option A (consisting of potassium hydroxide, sodium 
hydroxide, and calcium hydroxide). Each set of 
specimens was submerged in a bucket of the relevant 
solution. The solution depth above the top of the 
specimens was approximately 1.5 inches.

At testing ages of 1, 7, 14, 21, 28, 56, and 91 d, 
the specimens were removed from the conditioning 
solution, wiped to a surface-dry condition using a dry 
cloth, tested for mass, tested for temperature using a 
noncontact infrared thermometer, and tested for uniaxial 
resistance using an AC resistance meter. The measured 
resistance value (unit of ohms, denoted as Ω) was 
multiplied by the ratio of cross-sectional area to length 
(unit of meters, denoted as m) to determine the uniaxial 
resistivity (unit of ohm meter, denoted as Ω·m).

For standard test cylinders, the ratio of area to length 
can be taken as 0.03 m for 3 × 6 and 0.04 m for  
4 × 8. Nonstandard specimen sizes can also be used 
in this test, assuming a cylindrical section, through 
the calculation of the corresponding cross-sectional 
area-to-length ratio. Note that U.S. customary units of 
measurement for resistivity are considered nonstandard, 
thus SI units are used here. An example of the uniaxial 
resistivity test setup is shown in figure 2.

RESULTS

Uniaxial Resistivity at an Age of 28 d
The materials evaluated as a part of this study represent 
many of the commercially available, preblended 
UHPCs in the U.S. market, and they give a reasonable 

picture of the range of values that might be encountered 
when engaging UHPC-class materials. These measured 
values tested in accordance with AASHTO TP 119-21 
and the discussion provided herein can be used to 
propose a threshold index on resistivity measurements. 
The threshold index can then be used for the purpose of 
identifying a UHPC-class material.

The minimum value observed in the UHPCs at an age 
of 28 d was 2,150 Ω·m. Considering anticipated 
variation associated with multiple operators at 
different laboratories, as well as the fact that this study 
only included a sample of the UHPC-class materials 
available on the market, a threshold of 1,500 Ω·m  
was selected. 

Figure 3 is annotated with this value to demonstrate 
where it falls within the data captured in this study. One 
UHPC exhibited a resistivity value at the 28-d testing 
age that was 7 percent of the average resistivity of the 
remaining UHPCs. A lower value compared to other 
UHPCs could be a function of a different pore structure 
or the presence of other conductive phases in this UHPC 
or both. Based on a low value compared to other 
UHPCs, this UHPC was considered an outlier and was 
not included in any additional analysis. The performance 
of this UHPC is relevant in the context of alternative 
test methods presented in the Discussion portion of 
this document.

Figure 2. Photograph. Example test setup to determine 
electrical resistivity using the uniaxial resistivity test 
method, AASHTO TP 119, on a standard 3-inch by 
6-inch cylinder of UHPC. 

Source: FHWA.
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Figure 3. Bar Graph. Resistivity values of UHPCs and conventional concrete specimens at an age of 28 d,  
tested in TP 119-21 curing solution using meter A. 

Source: FHWA.

Role of Testing Parameters on Resistivity 
Measurements of UHPCs
When conducting the test, particular attention should 
be made to the details of the test method and any 
supplemental details that a specification might include. 
While a series of these details have been developed for 
conventional concretes, they have not necessarily been 
developed for UHPCs (Spragg et al. 2013a; Spragg 
et al. 2013b; Rupnow and Icenogle 2014; Andrade, 
Castellote, and D’Andrea 2011; Mosavi et al. 2020). 
This section will highlight the role these parameters play 
in affecting values of resistivity that might be measured 
in UHPCs. Results from a year-long laboratory study are 
used to illuminate the discussion.

Resistivity Development with Time
At an age of 28 d, resistivity values in UHPCs are 
distinctly different than those of conventional concrete. 
As the materials continue to age, their resistivity will 
increase. However, 28 d seems to provide a sufficient 
period of evaluation to see distinctions between UHPCs 
and conventional concrete.

As cement-based materials undergo hydration and 
pozzolanic reactions, the microstructure develops 
and densifies over time. These changes increase the 
materials’ resistivity values. In this study, the resistivity 
values of conventional concretes increased on average 

by a factor of 7 between 1 d and 28 d and by an 
average factor of 20 between 1 d and 91 d. 

Resistivity values of UHPCs increased on average 
by a factor of 90 between 1 d and 28 d and by an 
average factor of 250 between 1 d and 91 d. As seen 
in figure 3 for conditioning in TP 119 curing solution, the 
resistivity of UHPCs can be similar to that of conventional 
concretes at early testing ages. However, at 28 d, the 
resistivity in the UHPC was found to be between 25 and 
90 times greater than that observed in the conventional 
concretes. At 91 d, the resistivity in the UHPC was 
found to be between 20 and 50 times greater than that 
observed in the conventional concretes.

The outlier UHPC highlighted previously only increased 
by a factor of 15 between the ages of 1 d and 91 d, 
and at an age of 91 d the resistivity was only about 
twice that of the conventional concretes. 

Looking at the 28-d measured values as a baseline  
to predict later-age properties, resistivity appear to 
change less in UHPCs than in conventional concretes. 
While evaluation at later ages is key for materials 
with large amount of SCMs, the effect of aging after 
28 d is a lower percentage change in UHPCs than 
in conventional concretes. This distinction could be 
attributable to space limitations on hydration products 
and low moisture transfer, leading to desiccation that 
prevents water from participating in additional hydration 
or pozzolanic reactions.
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Source: FHWA.

Figure 4. Bar Graph. Development of resistivity as a function of curing time for UHPCs and conventional concrete 
specimens in accordance with TP 119-21, with the 1,500 Ω·m threshold as identified in uniaxial resistivity at an 
age of 28 d subsection.

Figure 5. Scatterplot. Temperature sensitivity of electrical measurements on UHPCs and conventional concretes, 
where data points represent measured values and lines represent best fit lines based on an activation energy  
of conduction. 

Source: FHWA.
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Temperature Sensitivity
Electrical measurements in cement-based materials  
have long been recognized to be temperature 
dependent, with higher temperatures leading to lower 
resistivity values (Sant, Rajabipour, and Weiss 2008).

Figure 5 highlights measured data and best-fit lines 
using an activation energy of conduction approach 
(Coyle et al. 2018). Typical activation energies of 
conduction for conventional concretes range from 
15 to 20 kJ/mol·K; the UHPCs measured in this 
study demonstrate a best fit of 40 ± 4 kJ/mol·K. 
The larger value of activation energy of conduction 
means that UHPCs are more temperature sensitive 
than conventional concretes with respect to electrical 
resistivity measurements.

AASHTO TP 119 specifies the temperature at time 
of testing be kept within 73 ± 4°F and conventional 
concretes within this range exhibit a variation of about 
5 percent. For UHPCs, it was observed this variation 
increased to 11 percent. This finding highlights the need 
to measure the temperature of the specimen at time of 
testing and to use caution if comparing resistivity values 
measured at different temperatures. 

Conditioning Solution
AASHTO TP 119-21 uses a moist curing methodology, 
and at the time of publication of this document it 
specifies curing in an alkali solution that is designed to 
mimic the pore fluid of typical cement-based materials.

This methodology can help minimize alkali leaching but 
can also benefit the hydration and pozzolanic reactions 
in cement-based materials (Bu and Weiss 2014; Spragg 
et al. 2017). There seems to be some hesitation on the 
part of industry and owner agencies to adopt this curing 
solution. The hesitation is most likely attributable to the 
somewhat increased burden associated with maintaining 
the chemicals and risks associated with making, 
handling, using, and disposing of an alkaline solution.

With consideration of how this conflict might ultimately 
be resolved and considering the option of using a lime-
saturated solution (i.e., limewater) as commonly used in 
the concrete industry for curing specimens, additional 
specimens were cured in lime-saturated solution.

While curing condition demonstrated an effect on 
measured test specimen resistivity, the effect was not 
consistent. Specifically, lime-saturated curing increased 
resistivity in some materials while it decreased resistivity 
in others. On average, across all the measurements 
conducted on UHPCs in this study, an average absolute 
difference of 8.8 percent between specimens cured in 
different solutions was observed.

Figure 6 illustrates values measured at 28 d in a lime-
saturated solution. Similar to results shown in figure 3, 
an outlier UHPC was observed whose resistivity was 
only 7 percent of the average value of the other UHPCs. 
This material was excluded from further analysis. 
The minimum value from the remaining UHPCs was 
1,920 Ω·m.

Figure 6. Bar Graph. Resistivity values of UHPCs and conventional concrete specimens at an age of 28 d, tested  
in lime-saturated solution using meter A.

Source: FHWA.
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Considering anticipated variation associated with 
multiple operators at different laboratories, as well 
as the fact that this study only included a subset of 
the UHPC-class materials available on the market, 
a threshold of 1,400 Ω·m would be appropriate for 
UHPCs cured in lime saturated solution. Figure 6 is 
annotated with this value to demonstrate where it falls 
within the data captured in this study.

Testing Equipment
Two different pieces of equipment were used in 
this study to measure test specimen resistance, with 
the result then used to calculate the corresponding 
resistivity. These two pieces of equipment were chosen 
for this study because they represent different levels of 
equipment sophistication, with an economical field unit 
using a fixed, low frequency of 82 Hz (meter A) versus 
a higher-end scientific device tested at a frequency of 
1 kHz (meter B). Results from UHPCs shown in figure 
7 indicate meter B demonstrates results an average 
of 5 percent lower than measurements obtained 
from meter A. Aside from the results presented in this 
paragraph, meter A was used exclusively in this study.

Additional Observations That Impact Resistivity in UHPCs
Manufacturers recommend a shelf life for preblended 
UHPC dry constituents. These constituent materials 
can chemically react with moisture in the air, and 
they can also contain materials with unstable phases 

whose performance in a freshly mixed concrete will 
degrade with time. To a certain extent, this sensitivity of 
constituents to age exists with conventional materials as 
well (De la Varga 2013).

The present study demonstrated resistivity values 
measured at an age of 28 d on specimens made with a 
preblend received shortly after manufacture (less than 
1 mo) were 20 percent higher than values from the 
same preblend after it aged in dry storage at Turner-
Fairbank Highway Research Center. In the latter case, 
specimens were made 12 mo from the manufacturing 
date of the preblend. This constituent aging effect has 
been observed in multiple systems, and more research is 
currently ongoing to further investigate this topic.

The standard TP 119-21 test method also highlights 
the importance of testing the specimen in a prewetted, 
surface-dry state. The presence of surface moisture, 
even a trace amount remaining after wiping with 
a damp rag or excess moisture from sponges used 
on electrodes, can reduce the measured resistivity, 
producing results that are not indicative of material 
performance. While this effect of surface moisture 
applies to conventional concretes as well, it was 
observed to be more significant for UHPCs.

Lastly, when conducting an electrical-based test 
(e.g., resistivity, ASTM 1202) on a material to assess 
microstructure, the key assumption is that the only 
conductive phase is the liquid pore solution. 

Figure 7. Scatterplot. Comparison between two different pieces of equipment to determine the electrical resistivity, 
with meter B showing results an average of 5 percent lower than values obtained from meter A (best-fit-line:  
y = 0.95·x; R2 = 0.99).

Source: FHWA.
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The presence of other conductive phases (e.g., fibers, 
inclusions, or even admixtures that might be conductive) 
could make the application of electrical-based testing 
to assess microstructure a poor choice. In this study, the 
fibers were excluded from the materials when mixing.

Prior results have indicated negligible differences 
between penetration measured on UHPCs with and 
without fibers1(Spragg et al. 2018). Other studies 
have demonstrated assessment without fibers provides 
conservative values compared to assessment with 
fibers (Provete Vincler et al. 2019). In cases where the 
conductive inclusion cannot be removed, an alternative 
evaluation might be necessary.

DISCUSSION
Electrical resistivity tests of cementitious materials can be 
conducted rapidly and are related to the pore structure, 
and more generally the durability, of the material. 
Among the wide range of test methods to measure 
resistivity, AASHTO TP 119 – Standard Method of 
Test for Electrical Resistivity of a Concrete Cylinder 
Tested in a Uniaxial Resistance Test was selected 
(AASHTO 2021).

TP 119 values typical of UHPCs were able to be 
measured with multiple pieces of commercially 
available equipment, while tests of UHPC samples 
conducted through other test methods (e.g., surface 
resistivity) were out of range for common testing 
equipment. This study used 3-inch-diameter by 6-inch 
long cylinders for uniaxial resistivity testing, but of 
chemical admixtures, and the variables associated with 
the chemistries of the composite preblend material.

The bounds of the assumptions on pore solution 
resistivity (ranging from 0.01 to 0.6 Ω·m) indicate the 
threshold proposed for UHPC resistivity of 1,500 Ω·m 
would correspond to an effective diffusion coefficient in 
the range of 4.2x10-14 to 7.6x10-13 m²/s. Additional 
work is ongoing to extend resistivity measurements to 
other measurable parameters that might serve as inputs 
to lifecycle analysis.

While resistivity testing can be conducted easily, other 
durability tests are being explored. Research has been 
directed toward evaluation of a screening tool, or a 
technique, that can predict service life, or an appropriate 
test that addresses cases where a material may contain 
conductive inclusions. In cases of conductive inclusions 
that cannot be removed from the material, electrical tests 
should be applied with caution. If the inclusions are an 
integral part of the matrix required for workability or to 
ensure reaction of the constituents, an alternative method 
of evaluation might be required.

1  Spragg, R. P., I. De la Varga, N. Saladi, A. Poursaee, and B. A. Graybeal. 2022. “Chloride Penetration and Corrosion in Closure Pours.” (Forthcoming).

Ongoing research is looking at alternatives to 
electrical-based tests, specifically an absorption test 
(ASTM C1585) and a chloride ponding test (ASTM 
C1556). Chloride migration could also be a test worth 
investigating, and literature has suggested modifications 
to standard methods for conventional concretes that 
would improve their applicability to UHPCs (Provete 
Vincler et al. 2019).

CONCLUSIONS AND RECOMMENDATIONS
Conclusions and recommendations from this study 
related to the use of electrical resistivity as a screening 
tool for the durability classification of UHPC-class 
materials are as follows:

• Electrical resistivity testing is gaining popularity 
by many owner agencies for use in durability 
evaluation of cement-based materials. Testing can 
be conducted economically with a minimal amount 
of specialized equipment or knowledge. Specimen 
preparation is much easier than comparable tests, 
and testing protocols can follow existing standard 
test methods (albeit without the inclusion of fibers in 
the material).

• AASHTO TP 119-21 – Standard Method 
of Test for Electrical Resistivity of a Concrete 
Cylinder Tested in a Uniaxial Resistance Test, was 
investigated and found to provide a robust testing 
framework (AASHTO 2021). Specimen geometry 
correction factors can be easily implemented, 
and testing equipment vendors can supply meters 
capable of testing UHPC-class materials.

• AASHTO TP 119-21 specifies curing specimens 
in an alkali curing solution. At the prescribed 
testing age, specimens are removed from the 
curing solution, towel dried to a surface-dry state, 
measured for temperature using a noncontact 
infrared thermometer to ensure the temperature is 
within 73 ± 4°F and tested for electrical resistance. 
The electrical resistance is multiplied by the ratio of 
cross-sectional area to length (in units of meters) to 
determine the uniaxial electrical resistivity in units 
of ohm meter (Ω·m).

• The presence of metallic fibers and other 
conductive inclusions can decrease the electrical 
resistivity and thus presents challenges when 
interpreting electrical measurements for durability 
evaluation. In cases where the conductive inclusion 
cannot be removed, alternative evaluation criteria 
are recommended. More work is forthcoming  
on other tests that might be applicable in  
these situations.
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• Literature for conventional concrete has shown 
resistivity to be inversely proportional to a measure 
of diffusion and proportional to an estimated time 
to corrosion initiation. Care should be taken in 
extending the same understanding to UHPCs, as 
the low porosity can make electrical resistivity 
measurements of UHPCs more sensitive to 
chemistries affecting pore solution properties and 
small changes in pore network connectivity. The 
large range of values observed in tests of UHPC do 
not manifest in other durability tests. Care should 
be taken not to interpret resistivity differences 
between two UHPCs as being indicative of 
durability differences. Specifically, if one UHPC 
presents a resistivity double that of another, it does 
not mean it is twice as durable. While more data 
are forthcoming, the use of electrical resistivity 
to evaluate UHPCs should be understood as a 
threshold measurement indicative of whether the 
tested material has a cementitious matrix similar to 
other UHPCs.

• A resistivity threshold of at least 1,500 Ω·m at 
an age of 28 d obtained in accordance with 
AASHTO TP 119-21 using conditioning option 
A appears sufficient to distinguish UHPC-class 
materials from conventional concretes. This 
finding was based upon a survey of commercially 
available, preblended UHPCs available in the 
North American market as of 2020.

• A resistivity threshold of at least 1,400 Ω·m 
tested in accordance with AASHTO TP 119-21, 
with the modification of curing solution to lime-
saturated solution, appears sufficient to distinguish 
UHPC-class materials from conventional concretes. 
While not explicitly allowed under AASHTO 
TP 119-21, it is a common curing method for 
concrete specimens. Results indicate that curing 
can influence resistivity results (i.e., test results for a 
material might be higher or lower in lime-saturated 
solution versus in the TP 119-21 curing solution), 
but on average the readings across the set of 
tested materials are similar between the specified 
curing solution and the lime-saturated solution.
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