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1.0 CHAPTER 1 EXECUTIVE SUMMARY

This report summarizes the work conducted by Fugro Consultants, Inc., Applied Pavement
Technologies, MACTEC Engineering and Consultants and CEL laboratories for a study entitled
“Slurry Seal/Micro—Surface Mix Design Procedure”. This study was initiated in response to a
request for proposals (RFP) issued by the California Department of Transportation (Caltrans) in
the fall of 2002 to conduct a fourteen state pooled fund study. The objective of the study was to
develop a rational mix design method for Slurry Seal and Microsurfacing.

Historically, design procedures for these mixtures have been based on empirical procedures
that have little or no relationship to field performance. The current procedures are the result of
extensive work done by Mr. Ben Benedict in the 1960’s and 1970’s with materials readily
available to him in Southwestern Ohio and this work resulted in the mix design procedures
contained in the International Slurry Surfacing Association (ISSA) Technical Bulletins,
Performance Guidelines A-105 and A-143 and ASTM International Practices D-3910 and D-
6372.

After proposal review and contractual matters were concluded, a kick-off meeting took place in
July of 2003. The project was designed to have three phases: Phase | consisting of a
Literature review of current practices worldwide and a survey of industry and agencies using
these systems; Phase Il consisting of an evaluation of existing and potential new test methods,
the development of a rational design procedure, and ruggedness evaluation of any new test
methods developed; Phase Il was intended to develop guidelines and specifications, a training
program, and the construction of pilot projects to validate the recommended design procedures
and guidelines.

Phase | of the project was completed in March 2004 and a report was submitted to Caltrans
documenting the literature review and survey information along with a work plan for Phase II.
Approval to commence work on Phase Il was granted in June 2004.

The premise for the Phase Il work was to measure mixing, spreading, and curing characteristics
for either existing test methods or ones developed during the study. Each of the existing
methods used to measure these characteristics were determined to be highly dependent on
operator (technician) training and competency. For this reason the team agreed that, where
possible, the test methods should be automated to reduce operator bias.



For the Phase Il work, the research team selected two commonly used aggregates and two
emulsified asphalts as “Standards” upon which to characterize the mixes using the current ISSA
design procedures. Using the information from the literature search and industry survey, the
project team selected a German automated mixing procedure to replace ISSA TB-113 and the
French Wet Track Abrasion test to replace ISSA TB-100. The team developed a prototype
schematic for an automated cohesion test and then working with an equipment vendor, Temple
Systems Laboratory in Dayton, Ohio, jointly developed a “first article device which was used in
the study. The materials used for the current ISSA Procedures were then evaluated using the
three automated devices.

Chapters 2 and 3 of this report discuss the proposed Slurry Systems Mix Design Method and
the operating characteristics of the three test methods evaluated. It should be noted that
several existing ISSA test procedures, TB-109 and TB-113, will continue to be used in the
recommended mix design. Ruggedness evaluation for the automated mixing test (AMT) and
the cohesion-abrasion test (CAT) are noted in Chapter 5. Chapter 6 contains a “Strawman”
specification for slurry surfacing systems. The researchers agreed that the same tests should
be conducted on the systems regardless if they were to be subjected to early traffic. The test
parameters are modified to accommodate both types of conditions, and as a result the
specification is named Slurry Surfacing Systems (SSS or 3S)

The appendices contain the proposed laboratory test methods for the AMT and CAT, results for
ruggedness tests on two mixes using the AMT and CAT, and all the laboratory test results
completed during the study.

The project was delayed several times during the course of the work because of personnel
changes and testing and equipment issues. Fugro requested and was granted a one year no-
cost extension to the project which was originally scheduled to end in December 2007. Fugro
requested another extension in October 2008, which was denied by the Contracts unit of
Caltrans. This cancellation resulted in approximately $75,000 of unspent contract funds and
several areas of work not completed.

We were not able to complete the ruggedness testing on three of the five ‘standard’ mixes, the
ruggedness testing of the automated cohesion tests (ACT), the proposed test method for the
ACT, nor any of the Phase Ill work including validation of the new test methods and the
construction or test sections.



For purposes of those who may wish to complete the study, Appendix F contains the updated
work plan for Phase Il and the details regarding the construction of pilot projects.

The results of the research conducted in this study indicate that the automated test procedures
appear to be less variable than the current test methods and should be further analyzed for
acceptance by the industry. In addition, performing the tests under several temperature and
humidity conditions better approximates the conditions that will be encountered in the field when
constructing these systems. Unfortunately, as noted above we were not able to verify and
validate the design procedure in the field. It is highly recommended that field sections be
constructed in order to accomplish this validation.



2.0 CHAPTER 2 INTRODUCTION
2.1 BACKGROUND

Slurry seals were developed and used for the first time in Germany in the late 1920’s.”") At that
time, the product consisted of a mixture of very fine aggregates, asphalt binder, and water, and
was mixed by introducing the components into a tank outfitted with an agitator. It proved to be a
novel approach, a new and promising technique for maintaining road surfaces, and marked the
beginning of slurry seal development. However, it was not until the 1960’s, with the introduction
of improved emulsifiers and continuous flow machines, that real interest was shown in the use
of slurry seal as a maintenance treatment for a wide variety of applications: from residential
driveways to public roads, highways, airport runways, parking lots, and a multitude of other
paved surfaces.®

Micro-surfacing was pioneered also in Germany in the late 1960’s and early 1970’s.”
European scientists were looking for a way to use conventional slurry in thicker applications that
could be applied in narrow courses to fill wheel ruts, and not destroy the expensive road striping
lines on the autobahns. Micro-surfacing was the result of combining highly selected aggregates
and bitumen, and then incorporating special polymers and emulsifiers that allowed the product
to remain stable even when applied in multi-stone thicknesses. Micro-surfacing was introduced
in the United States in 1980 as a cost-effective way to treat the surface wheel-rutting problem
and a variety of other road surface problems. "

Despite the widespread use of slurry seals and micro-surfacing in the recent years, current tests
and design methods are primarily empirical and are not related to field performance. The
current International Slurry Seal Association (ISSA) procedures for Slurry Seal Mix Design A-
105 and Micro-surfacing A-143 and the corresponding American Society for Testing and
Materials (ASTM) Standards D-3910 and D-6372 have their origin in the 1980’s before the
widespread use of micro-surfacing and the use of polymer modified emulsions in slurry seals.®®

Recognizing the need for more rational design methods for slurry seal and micro-surfacing, the
Federal Highway Administration (FHWA) enlisted the California Department of Transportation
(Caltrans) to form a pooled fund study with the overall objective of developing a rational mix
design method for slurry seal and microsurfacing. The improved mix design procedures,
guidelines, and specifications will address the performance needs of the owners and users, the
design and application needs of the suppliers, and improve the reproducibility of the test
methods used for the mix designs. While differences exist between slurry seal and micro-



surfacing applications (i.e., traffic volume, application thickness, and curing mechanisms), the
similarities of the tests currently used indicate that the two systems must be studied together.

The States that contributed to the pooled fund study are: California, Delaware, Georgia, lllinois,
Kansas, Maine, Michigan, Minnesota, Missouri, New Hampshire, New York, North Dakota,
Texas, and Vermont.

2.2 OBJECTIVES OF THE POOLED FUND STUDY

The overall goal of the pooled fund study is to improve the performance of slurry seal and micro-
surfacing systems through the development of a rational mix design procedure, guidelines, and
specifications.

Phase | of the project had two major components; the first consisted of a literature review and a
survey of industry and agencies using slurry and micro-surfacing systems; the second part of
Phase | dealt with the development of a detailed work plan for Phases Il and Ill. The Phase |
effort is complete and all findings were summarized in the Phase | Report.

In Phase Il, the project team evaluated existing and potential new test methods, proposed a
rational mix design procedure, conducted ruggedness tests on recommended equipment and
procedures, and prepared the subject report that summarizes all the activities undertaken in
Phase IlI.

In Phase lll, the project team will develop guidelines and specifications, a training program, and
provide expertise and oversight in the construction of pilot projects intended to validate the
recommended design procedures and guidelines.

2.3 PURPOSE OF THE PHASE Il REPORT

The purpose of this report is to summarize the findings and recommendations of the Phase I
effort. The report provides the following:

1.0 The development of a preliminary mix design procedure.

2.0  The evaluation of new and improved tests for understanding the short term and long
term properties of slurry systems.



2.4

3.0
4.0

5.0

Findings from the ruggedness testing program.

The development and evaluation of field test methods for evaluating the quality of
slurry systems.

Updated plan for Phase lll.
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3.0 CHAPTER 3 DEVELOPMENT OF A RATIONAL MIX
DESIGN FOR SLURRY SYSTEMS

3.1 GENERAL

This chapter presents the work plan to develop an improved mix design procedure based on
performance and constructability parameters. The framework for the mix design procedure is
first presented, followed by a discussion of the proposed tests to be evaluated and discussion of
the plan for evaluating the ruggedness of the tests.

Please note that this Chapter does not exactly follow the Phase Il outline contained in the
original proposal. Upon commencement of the actual work, the project team considered the
proposal outline to be in need of modification. As a result of the literature review and the
surveys, the project team concurred that it was necessary to cover the essential elements in a
logical fashion. For example, the proposal work plan identified a separate item for evaluating
constructability parameters. However, instead of treating all matters related to construction in
one place, the different aspects of construction are discussed in various sections of the report
as they relate to that section.

3.2 TECHNICAL APPROACH

The ultimate purpose of a mix design procedure is to recommend the right “combination” of
emulsion, aggregate, water, and additives to produce a mix that will perform under specific
short-term and long-term conditions. For example, a different mix design may be needed when
a quick set slurry mix is placed under high temperature-low humidity conditions versus a slow
setting mix placed in low-temperature high-humidity conditions. Estimated future traffic and
environmental conditions should also influence the choice of a certain mix design.

However, rather than specifying the materials to be used and proportions of these in the mix, a
mix design procedure specifies laboratory tests for the mix components and for the mix itself.
When the results of the laboratory tests meet certain criteria, the mix design is accepted.
Therefore, the designer goes through an iterative process, adjusting materials and quantities
until the desired mix properties are obtained. The process is schematically illustrated in the
flowchart presented in Figure 3.1.



START
Test Mix Change
Components Materials

NO

YES
Prepare
Trial Mix
Revise
et b MIX Design

YES

Figure 3.1: Schematic of Typical Mix Design Process
3.3 DESIRABLE FEATURES FOR A NEW MIX DESIGN METHOD

The current ISSA and ASTM procedures for the design of slurry seal and micro surfacing have
their origins in the 1980's, before the wide-spread use of micro-surfacing and the use of polymer
modified emulsions in slurry seals. As mentioned in the Phase | Report, the current
recommended laboratory test methods have, in general, poor repeatability, limited ability to
relate to field performance and do not characterize the material over the range of temperature
and humidity conditions that may occur in the field. It is well known that humidity and
temperature may dramatically influence the short term and long term performance of slurry seal
or microsurfacing. Therefore, an effort was made by the research team to improve the current
test methods or propose new test methods to address these issues. Ideally, the proposed test
methods should be:

e Repeatable

¢ Relate to field performance



e Cover the range of temperature/humidity conditions that may occur during placement
and long term performance in the field

Overall, the following desirable characteristics of the mix should be covered in the mix design:

e Mixable: The emulsified asphalt, aggregate, mineral filler, water, and control
additives can be mixed, coated and applied through the machine in a continuous
fashion

e Workable: The applied mixture sets to a rain-safe condition quickly without
segregation, raveling, displacement, or flushing. In addition, the mix cures within a
reasonably defined time period to allow return of traffic

e Performance: The mixture maintains good friction resistance, does not ravel, de-
bond, bleed, exhibit moisture damage, or lose cohesiveness over the life of the
treatment

Other features taken into account in evaluating new and existing test methods for the proposed
mix design included:

e FEase of use
e Cost (as much as possible simple equipment and or adaptations of existing methods)

e Ease of implementation by users

3.4 SLURRY SEAL VERSUS MICROSURFACING

The research team discussed the possibility of having separate mix design procedures for slurry
seal and microsurfacing. The differences between slurry seal and microsurfacing can be
defined in terms of both chemical and performance characteristics. For the purposes of mix
design, however, differences in the chemistry of the system are not relevant. In terms of field
performance, the degree to which each system meets the performance requirements for traffic
and environment (or fails to meet them) is the main differentiator. In terms of constructability,
issues are similar for both slurry and microsurfacing (e.g., mixing, placing, finishing).

The mix design must attempt to quantify performance requirements and allow the selection of
slurry or micro-surfacing systems to meet these requirements. This will not only allow for the
development of appropriate specifications for a specific application to achieve the desired
performance, but also should promote innovation with material suppliers to enhance or extend
material performance.



For all the above considerations, the project team decided to use a single mix design procedure
for both slurry seal and microsurfacing. Further, the term “slurry surfacing systems” was
adopted and will be used to refer to both slurry seal and microsurfacing in the new mix design
procedure. The proposed specification was named “S3” from Slurry Surfacing Systems.

3.5 LABORATORY TESTS FOR INDIVIDUAL COMPONENTS

As illustrated in Figure 2.1, in the initial phases of the mix design, the components of the mix are
tested individually to ensure that each component has the desired quality and properties. The
basic materials making up a slurry system are:

e Aggregate

e Mineral Filler

e Emulsified Asphalt
e Control Additives

o Water

The selection of materials, the first step of the mix design process, is an optimization process.
Mixing is a function of the individual material properties and their compatibility with one another.
Therefore, the performance characteristics of the mix during and after construction are affected
by the individual material properties which are discussed in more detail in the following
paragraphs.

3.5.1 Aggregates

The aggregate test methods used for slurry seal and micro-surfacing appear to be functional
and were adopted with minimal changes for the new design procedure. Table 3.1 summarizes
the requirements of the proposed S3 specification in comparison with the existing ISSA
specification guidelines for slurry seal and microsurfacing.
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Table 3.1: Comparison of ISSA and S3 Aggregate Requirements

. ISSA Slurry ISSA
Item Test/Requirement Method Seal Microsurfacing S3
65 min for
Sand Equivalent T176/D2419 45 minimum 65 minimum all traffic
applications
15% (Na2S04) OR 15% (Na2S04) OR
Soundness T104/C88 255/o (MgSO)4) 255/o (MgSO)4) 20% (MgSO4)
Maximum Maximum Maximum
30% max for
Aggregate high traffic
Abrasion resistance T96/C131 35% maximum 30% maximum SS;EF;ngitflgPISow
traffic
applications
Percent Crushed N/A 100% 100% 100%
Micro-Deval T327 N/A N/A Report
Percent Passing 3/8 (9.5 mm) 100 100 100
Percent Passing #4 (4.75 mm) 70-90 70-90 70-90
Percent Passing #8 (2.36 mm) 45-70 45-70 45-70
T Percent Passing #16 (1.18 mm) | '2//C136 and 28 - 50 28 - 50 28 - 50
ype | - T11/C117
Percent Passing #30 (0.600 mm) 19-34 19-34 19-34
Percent Passing #50 (0.330 mm) 12-25 12-25 12-25
Percent Passing #100 (0.150 mm) 7-18 7-18
Percent Passing #200 (0.075 mm) 5-15 5-15 5-15
Percent Passing 3/8 (9.5 mm) 100 100 100
Percent Passing #4 (4.75 mm) 90 - 100 90 - 100 94 - 100
Percent Passing #8 (2.36 mm) 65 - 90 65-90 65 - 90
Typell Percent Passing #16 (1.18 mm) T2T7ﬁ/1é”f1§”d 45-70 45 - 70 40 - 70
Percent Passing #30 (0.600 mm) 30 -50 30-50 25-50
Percent Passing #50 (0.330 mm) 18 - 30 18 - 30 18 - 30
Percent Passing #100 (0.150 mm) 10 - 21 10 - 21
Percent Passing #200 (0.075 mm) 5-15 5-15 5-15
Percent Passing 3/8 (9.5 mm) 100 - 100
Percent Passing #4 (4.75 mm) 100 - 100
Percent Passing #8 (2.36 mm) 90 - 100 - 90 - 100
Typelll | Percent Passing #16 (1.18 mm) T2T74(13/1§f1‘;“d 65 - 90 - 65 - 90
Percent Passing #30 (0.600 mm) 40 - 65 - 40 - 65
Percent Passing #50 (0.330 mm) 25-42 - 25-42
Percent Passing #100 (0.150 mm) 15-30 -
Percent Passing #200 (0.075 mm) 10-20 - 10-20
Note: “C” or D references an ASTM International

“CT” References a Caltrans Test Method
“T” References an AASHTO Test Method
For lower traffic applications, the abrasion loss values are less stringent.

Type A, B, and C Slurrys are generally used as follows:

Type |l — urban streets and runways
Type Il — primary and interstate routes

Type | — parking lots, urban streets, and runways

Type | is the finest gradation and type Il is the coarsest.
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Type Il and Il microsurfacings are generally used as follows:
Type Il urban streets, runways, scratch and leveling courses
Type Il primary and interstate routes, wheel ruts, scratch and leveling courses.
Type Il is finer than Type lI.
The proposed specification requires a sand equivalent minimum of 65, a maximum of 20%

magnesium sulfate soundness and allows for a maximum 30% abrasion loss for higher traffic
applications.

The recommended gradations are similar to the ones specified by the ISSA with minor changes
to the percent passing the No. 4, 16 and 30 sieves for Type Il aggregates. This was done to
produce a denser grading and smoother gradation curve. In addition, the requirement for the
No. 100 sieve was removed from aggregate Types |, II, and III.

Two other tests were considered for the characterization of the aggregates in the new mix
design method: the Methylene Blue test and the Micro-Deval test. Table 3.2 summarizes the
existing and proposed tests for the evaluation of aggregates to be used in slurry systems.

Table 3.2: Summary of Laboratory Tests for Aggregates

Test Name Test Method Comment
AASHTO T27 The team considered adding requirements on fines grading
Sieve Analysis ASTM C136 less than 0.075 mm and further evaluating the aggregate
CAL 202 size proportions.
AASHTO T96
LA Abrasion ASTM C131 Aggregate hardness quality
CAL 211
AASHTO T104
Sulfate Soundness ASTM C88 Aggregate freeze-thaw resistance
CAL 214
AASHTO T176
Sand Equivalent ASTM D2419 Aggregate fine particle quality
CAL 217
AASHTO T210
Durability ASTM D3744 Hardness quality of aggregates in a wet condition
CAL 229
Methylene-Blue ISSA TB-145 Indicator of both clay content and reactivity
Micro-Deval ASTM D6928 Abrasion resistance

The Methylene-Blue value, standardized against the fraction passing the No. 200 sieve, has
been shown by some to be a good indicator of aggregate acceptability. The effect of filler types
and the percentage addition can be monitored in this way. The evaluation of the Methylene-
Blue test was carried out as part of the study. The project team agreed there was enough
literature to include it in the laboratory tests and the S3 specification. The limited nature of the
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aggregates used meant that reactivity was essentially fixed at a range. A further study to
correlate this with field performance would be necessary with a much wider range of
aggregates.

In addition, a more detailed evaluation for the Micro-Deval test methods for aggregate
characterization was carried out. The test is included in the proposed S3 specification as
Report Only. This was thought to be useful as wear factors in the aggregate are an important
failure mechanism.

3.5.2 Mineral Filler
Mineral Filler Specifications

No changes in the current specifications were considered necessary; the mineral fillers should
meet the requirements of AASHTO M-17 (ASTM D-242) for mineral filler and AASHTO M-85
(ASTM C-150) for Portland cement. Any reactivity or performance issues are addressed in
other parts of the test regime for the mix itself.

3.5.3 Emulsified Asphalt and Asphalt Residue

In contrast with the ISSA guidelines, the proposed specification requires more elaborate testing

requirements for emulsified asphalt and the asphalt residue, as illustrated in Table 3.3.

Table 3.3: Emulsified Asphalt and Asphalt Residue Requirements for S3 Systems

ISSA ISSA
Item Test/Requirement Method Ssllégrly Microsurfacing S3
Emulsion type M208/D2397 CSS-1h, quick 'tr'afflc, CSS-1h, quick 'tr'afflc,
polymer modified polymer modified
Residue after T59/D244 60% 62% minimum 60% minimum
distillation minimum
Viscosity, Saybolt _
Emulsified | Furol@ 77 F (25°C) | 1°9/D244 20 —100sec
hal —
asphalt Storage Sdt:)?"'ty’ one | T59/D245 1% maximum
Particle charge T59/D246 Positive
Sieve test T59/D247 0.1% maximum
Penetration
@70°F (25°C) T49/C2397 40 - 90 40 - 90 55-90
. . 135°F (57 °C) 135°F (57 °C)
Emulsion Softening point T53/D36 minimum minimum
residue Ductility 51 27.5in (700 mm)
@70°F (25°C) minimum
Solubility in o) i
trichlorethylene T44 97.5% minimum
Note: “C” and “D” refer to ASTM International test methods.
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“M” Refers to an ASSHTO Standard Method.
“T” Refers to an AASHTO Test Method

The amount of asphalt in the emulsion is obtained by one of the residue recovery tests. The
recovery can be done by distillation, evaporation or forced air evaporation. Ideally, a method of
residue recovery that does not destroy polymer characteristics is desired.

Table 3.4 summarizes other tests methods that could be used for asphalt residue
characterization. However, since it was beyond the scope of this project, it was not possible to
evaluate these methods in more detail.

Table 3.4: Potential Laboratory Tests for Asphalt Residue of S3 Systems

Test Name Test Method Comment
Penetration AASHTO T49 Standard & low temperature parameters;
ASTM D5 Performed at 59°F (15°C) and 77 °F (25°C)
Ring & Ball AASHTO T53 Index of residue flow
Softening Point ASTM D36
Dynamic Shear , . .
Rheometer (DSR) AASHTO TP5 Stiffness parameters, G* and sin(delta)
Bending Beam .
Rheometer (BBR) AASHTO TP1 Low temperature stiffness
Dwec_trgsetnsmn AASHTO TP3 Low temperature stiffness
Pres\s/grsesggmg AASHTO PP1 Aging characteristics of binder/residue

Testing of residual binders is limited by the ability to recover materials characteristics of the in-
field materials. This is because all the binders in use have polymer modification and the binder
morphology is changed by the extraction procedures. This has been an ongoing issue in
emulsion specification and is still under study. Base binders used in the emulsion and overall
mechanical properties of the microsurfacing mixes should be determined as part of the emulsion
selection.

3.5.4 Control Additives

The control additives used in S3 mixes are proprietary systems and the designer can only
control the proportion of additive in the mix. No tests or requirements are specified at this time
for control additives. This does not preclude the designers from using a range of additives
based on an understanding of the chemistry of the system.
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3.5.5 Water

The water used in the design and construction of S3 mixes should be potable. No changes
from the current specifications are considered necessary.

3.6

LABORATORY TESTS FOR THE SLURRY MIXTURE

Laboratory tests, ideally, relate to known performance criteria. For the design of S3 mixes, the
following issues are of special interest:

1.

Will the materials mix?

This addresses the issues of constructability, i.e. compatibility, coating, and adhesion:

Compatibility: The chemical and physical properties of the emulsified asphalt and the
aggregate influence the ability of the emulsified asphalt to bond to the aggregate and
create a long-lasting slurry system. A test for “compatibility” is described in ISSA TB-115
Determination of Slurry Seal Compatibility.

Coating and Adhesion: Coating and adhesion can be evaluated using ISSA TB-114:
Wet Stripping Test for Cured Slurry Seal Systems.

Will the mixture spread?

This covers the issues of rheology, consistency, viscosity, and break of the mixture:

Consistency: The ability of the mix to maintain consistency; in other words the elements
of the mix (emulsified asphalt, aggregate, mineral filler, water, and additives) do not
separate but maintain the same proportions throughout the mix. Consistency is
measured using ISSA TB-106: Measurement of Slurry Seal Consistency. Consistency is
important because the lack of it will cause the mix to segregate during mixing and
spreading which will lead to the application of a non-uniform, poor quality material.

Break: The moment in time when, following mixing, the slurry system transitions from a
fluid state to a solid state. After break, the mix can no longer be spread or finished. The
time available for mixing and spreading can be measured using ISSA TB-113: Mix Time.
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Viscosity: A property of the mix that can be measured while the slurry system is in a
liquid state. Viscosity changes with time during mixing and spreading. When viscosity
reaches a certain maximum, the mix is too stiff to be workable. The time at which this
limit viscosity is reached can be used as an estimate of the available “spreading time” for
the slurry system. Mixing is also a function of viscosity and a “mixing time” can be
estimated based on the increase in viscosity with time. Note that viscosity can only be
measured as long as the mix is still in a fluid state.

Will the mixture set?

This addresses the issue of time to cure to achieve a strength that will allow traffic flow
without surface damage. Cohesion is an indirect measure of the stiffness of the mix.
Unlike viscosity however, cohesion can be measured when the mix is in a solid state.
Cohesion also changes with time immediately after placement. Measuring this change
in cohesion with time allows the designer to estimate the amount of time needed for the
mix to cure before allowing traffic loading on the project.

Will the mixture last?

The long-term properties of slurry surfacing systems are dependent on their mechanical
properties and the ability to maintain these properties over time and under service
conditions. In this respect, slurry systems are similar to other thin aggregate/binder
mixtures such as thin and ultra-thin hot mix overlays. When the material is placed in
thicker layers up to 4 inches (100 mm), permanent deformation performance (rutting)
becomes important and should be evaluated in the design process. The main pro