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hese guidelines have been prepared for TxDOT personnel
involved in micro-surfacing operations. This group includes
inspectors, engineers, and crew members—all of whom are
involved in different stages of the micro-surfacing operation. The
guidelines are structured into two sections—use and quality assur-
ance—covering the following areas:
0 general description of and background on use of micro-
surfacing as a surface treatment and rut filler;
1 field observation check list;
B quality assurance tests and checks for before, during, and
dfter construction; and

B possible problems with micro-surfacing and corrections.
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Introduction

BACKGROUND

Since its 1980 introduction in Kansas, many other state and local agencies in
the United States have used micro-surfacing on moderate to high volume
roads. This includes Ohio, Oklahoma, Pennsylvania, Tennessee, Texas, and
Virginia. Thus far; use has shown micro-surfacing can be a successful rehabili-
tation and maintenance technique. However, it’s important that managers and
engineers fully understand limitations, performance variables, and materials/
mixture issues related to the strategy so that it is used only when appropriate.
Until recently, information on research and actual application of micro-surfac-
ing has been scattered and sometimes incomplete.

PURPOSE

This section of the document is prepared to provide guidance for appropri-
ate selection and application of micro-surfacing in Texas. Analysis procedures
are included which, if followed, should provide relatively good assurance that
the micro-surfacing will give the desired service. This section includes:

B general information and guidance on the mixture and application;

I the use of the micro-surfacing as a surface treatment;

B the use of micro-surfacing as a maintenance treatment for rut
filling; and

I time to opening information and guidelines.
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GENERAL DESCRIPTIONS
THE MIXTURE

Micro-surfacing is a mixture of
1 polymer-modified emulsified asphalt cement,
1 well-graded crushed mineral aggregate,
1 mineral filler (normally portland cement), and
1 water, often with other additives (normally emulsifying agent).

The components of micro-surfacing are very similar to those used in hot mix
asphalt concrete (a dense-graded aggregate with a polymer-modified binder).
However, they are placed cold allowing for much thinner surfaces. The mix-
ture design fixes the amount of mineral aggregate, polymer-modified emulsified
asphalt cement, and mineral filler (cement).

The polymer-medified binder and 100% crushed, well-graded fine aggregate
make the micro-surfacing more durable than most thin surfaces with conven-
tional binders. Cement is normally used as the mineral filler and also acts as an
accelerator for the breaking time of the emulsion. The additives are used to
control break time when the material is placed during hot seasons.

The mixture is designed to handle traffic within about one hour after
placement for normal environmental conditions. Service life of micro-surfac-
ing applied to pavements in the appropriate condition appears to be five to
seven years for relatively high traffic roads and may be considerably longer
for those with low to moderate traffic.

APPLICATION

The aggregate, mineral filler, polymer-modified emulsified asphalt cement
and water are mixed in a truck-mounted traveling plant. The mixture is
deposited into a spreader box mounted behind the truck which spreads it
across the pavement surface. No compaction is applied. The equipment oper-
ator changes the amount of water to control the consistency of the mixture
and the amount of additive to control the time at which the emulsion breaks
and the time traffic can be applied to the finished surface. Changes in temper-
ature, humidity, and texture of the existing surface generally lead to a change in
the amount of additive required.

USAGE

Micro-surfacing is generally used as a maintenance or surface treatment for
an existing pavement with an asphalt concrete surface. As a surface treatment,
it provides a skid-resistant surface. As a maintenance treatment, micro-surfac-
ing is also used to fill ruts. Micro-surfacing has been used on portland cement
concrete surfaced pavements and bridge decks; in these cases it is used pri-
marily to develop surface friction.
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HISTORY'

Micro-surfacing was first developed in Europe, where it is generically known
as micro asphalt concrete. In the mid-1970s Screg Route, a French company,
designed its Seal-Gum, a micro asphalt concrete that was subsequently
improved by the German firm Raschig. Raschig marketed its product in the
United States under the trade name “Ralumac” during the early 1980s. Later,
the Spanish firm Elsamex developed and marketed its micro asphalt concrete in
the U.S. under the name Macroseal. Today several other proprietary and
generic systems are available in the U.S.

HOW IT WORKS

Preserving structural capacity

The application of micro-surfacing does not increase the structural capacity
of the pavement; however, it does help preserve
the structural capacity, primarily by reducing the ——— =
environmental damage that would otherwise he structural

develop in the original asphalt concrete pave- o apa City and
ment from the surface down. Increased moisture

levels will reduce stiffness of most pavement GdeqUGCY of the
layer materials. Reduction of moisture infiltra-  pavement should
tion reduces this loss of stlfength an_d may allow be determined
some strength to be regained during hot, dry . A
periods. This preserves the structural capacity of  Prfor to selecting
the existing pavement so that it can continue to micro.surfacing

effectively support trafﬂlc loads. as a treatment.
The structural capacity and adequacy of the

pavement should be determined prior to selecting

micro-surfacing as a treatment. This can be accomplished by design and analy-
sis procedures available in TxDOT. It is suggested that a seven- to ten-year peri-
od be used in the analysis to ensure that the pavement will be structurally ade-
quate through the expected life of the micro-surfacing treatment.

Decreasing pavement permeability

Water entering the asphalt concrete layers carries dissolved oxygen and
trace chemicals which contribute to the oxidative hardening of the asphalt con-
crete surface. Oxidation leads to weathering, raveling, and surface cracking of
the pavement surface. By placing a protective layer on the existing surface, the
permeability of the surface is reduced. This means that weathering, raveling,
and age accelerated surface cracking is less likely. It may also reduce the rate
at which other moisture-induced damage such as stripping develops.

'This section is taken from Publication No. FHWA-SA-94-051 “State of the Practice Design,
Construction, and Performance of Micro-surfacing,” by Hassan Raza, PE., Federal Highway
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Providing surface friction
Micro-surfacing provides good surface friction when skid-resistant and pol-
ish-resistant aggregates are used in the mixture.

Correcting moderate flushing and bleeding

Micro-surfacing has been placed on pavements with moderate flushing
and bleeding. Some success has been achieved; however, generally two lay-
ers are needed to substantially reduce the probability of the underlying
excess asphalt from causing flushing in the micro-surfacing. Adequate expe-
rience is not available at this time to determine how long micro-surfacing will
retard flushing.
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SELECTION GUIDELINES

MICRO-SURFACING AS
A SURFACE TREATMENT

Surface treatments are used as
preventive and corrective mainte-
nance treatments. Micro-surfacing
applied to existing bituminous sur-
faces reduces deterioration caused
by weathering, raveling, and oxida-
tion of the pavement surface. It also
provides a wearing surface with
good surface friction, if the appropri-
ate aggregate is used. As a surface
treatment, the thickness of the
micro-surfacing layer is approximate-
ly equal to the maximum size of
aggregate used in the mix.

Some of the corrective capabili-
ties and benefits of micro-surfacing
include:

Rule of Thumb

Use micro-surfacing in place of
conventional seal coats:

2 at approaches to major intersec-
tions,

2 on urban arterials with an asphalt
surface,

2 on interstate pavements with an
asphalt surface,

2 on other high traffic asphalt sur-
face pavements, or

2 when traffic volume is too high or
where vehicles perform too many
turning and stopping movements
for a conventional seal coat.

I providing or restoring skid resistance,
B reducing entry of air and water into the existing asphalt concrete,
1 attaining a uniform appearance,

Layer thickness guidelines

sealing small, “nonworking” cracks,

minimizing loss of curb height,

requiring no manhole and other structure adjustments,
reducing rock loss and windshield breakage,

increasing visibility of pavement surface at night, and
possibly preserving the pavement’s structural strength.

Micro-surfacing applied as a surface treatment will vary in thickness and

weight of micro-surfac-
ing per unit area when
the surface texture of
the pavement changes.
The basic goal is to
place the material with

Material thickness should be slighfly

greater than the maximum size of
mixture aggregate:

a thickness that is slight-
ly greater than the max-

imum size of the aggre-
gate in the mixture.

Surface Material Needed
badly raveled; or more
coarse and open
nearly smooth or less

almost flushed

Typical application
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rates are 98-146 Kg/m? (20-30 Ibs/sq yd). The exact rate will depend on the
texture of the existing surface. When the existing surface is badly raveled or oth-
erwise coarse and open, more material is needed to fill the surface voids. When
the surface is nearly smooth or almost flushed, less material will be needed. If
too little micro-surfacing is placed on an open surface, individual pieces of aggre-
gate will be caught by the spreader box and pulled along the road surface creat-
ing excessive drag marks. This should be expected between wheel paths on
“scratch coats,” but it is generally considered unacceptable on the final surface.
When the surface texture of the existing pavement is nonuniform, the surface
of the micro-surfacing will also be nonuniform. So a “scratch coat” will be need-
ed prior to application of the final surface to create a uniform surface.

When not to use micro-surfacing as a surface treatment
Micro-surfacing, like other sur- :

face treatments, is not a cure-all |KCUGUCIHLCVE TN

treatment. It will not seal cracks EACINCUELEENE RITES

nor will it be able to prevent cracks

from reappearing. Most larger-than-
hair-line cracks will reflect through
the micro-surfacing relatively quickly.
Micro-surfacing adds no structural
strength to a pavement and does not
correct excessive longitudinal rough-
ness problems.

If cracking is the major problem
on the pavement, then micro-surfac-
ing should not be used. Most cases
where micro-surfacing is lost after
application in the wheel path appear
to be related to placing micro-surfac-
ing over pavement that is experienc-
ing fatigue or alligator cracking.

2 The pavement should be struc-
turally sound and suitable for
future traffic over the expected
life of the micro-surfacing.

2 Transverse cracks should be
sealed, and localized areas of
fatigue (alligator) cracks should
be repaired prior to placing the
micro-surfacing.

< Micro-surfacing can be used on
high volume rural highways, urban
arterials, and intersections where
surface seals are needed but not
normally considered feasible.

Sealing this type of crack before application of micro-surfacing will do little to
prevent the cracking from damaging the micro-surfacing. Micro-surfacing will
provide the longest service and best life extension when applied before
significant surface observable distress becomes
obvious, especially cracking.

curing period
of one day to a
week is generally
needed between
successive layers
of micro-surfacing

MICRO-SURFACING AS A RUT
FILLER

Micro-surfacing has been successfully used to
fill ruts up to 50 mm (2 in) deep. Rut filling will
only be successful if the rut is caused by mechan-
ical compaction of the pavement structure.
Fillino rute correcte fhe clirface nrafile hir 2 rot
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Rule of Thumb

Use micro-surfacing as a rut filler when:

2 The pavement is structurally sound for the future traffic over the expect-
ed life of the micro-surfacing.

2 The ruts were caused by mechanical compaction of the pavement structure.
2 Ruts are flat, not sharp or showing dual wheel marks.
2 Ruts are indentations only, not an indentation between upward heaves.

2 Ruts do not contain fatigue (alligator) cracking.

is often a symptom of an underlying pavement problem which micro-surfacing
cannot repair.

If the pavement surface has been in service for fifteen years and has developed
relatively flat rutting 12 to 18 mm (1/2 to 3/4 in) deep, filling the rut with micro-
surfacing may provide the desired transverse profile for a reasonable period.

Layer thickness guidelines

Because micro-surfacing is placed using a cold process, the material is initial-
ly relatively fluid. This means it can be placed in thin layers and can be used to
level longitudinal rutting depressions. The polymer-modified asphalt cement
binder and 100% crushed, dense-graded aggregate generate a mixture stable
enough to withstand traffic loads more than one maximum-size aggregate
thickness. The maximum micro-surfacing thickness applied in a single lift should
not exceed 25 mm (1 in). Each individual rut fill, utilizing a rut filling spreader
box, should be slightly crowned to compensate for traffic compaction.

Rut depth Action

greater than 12 mm (1/2 in) Use a special rut filling spreader box
(rut box) to fill the ruts before the
final surface is placed.

less than 12 mm (1/2 in) Use full-width scratch coat pass to
level the surface before the final sur-
face is placed.

in excess of 25 mm (1 in) Use multiple placements of micro-
surfacing using the rut box to fill the
rut.

When used to fill ruts greater than about 12 mm (1/2 in) deep, a special
spreader box (rut box) is used with the truck-mounted mixer. A separate pass
of the equipment is made to fill the rut in each wheel path. Generally, a final
pass is made with a conventional spreader box to cover the entire lane. Ruts in
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Extensive alligator cracking cannot be repaired with micro-surfacing.

excess of 25 mm (I in) deep generally require multiple passes with the special
rut filling spreader box to restore the original cross section. A curing period of
one day to a week is generally needed between successive layers of micro-sur-
facing. If the first layer is not adequately cured, the construction equipment will
tear it from the original surface during application of the next or adjacent layer.

When not to use micro-surfacing as a rut filler

If the pavement is structurally inadequate, the micro-surfacing will not pro-
vide adequate structural improvement and will not prevent further deteriora-
tion. If the ruts have extensive alligator cracking and shear failure, or are result-
ing from another serious underlying pavement problem, the pavement can gen-
erally be considered structurally inadequate, and filling the ruts will not correct
the problem. A pavement which has been in service for five years or less and has
25 mm (I in) deep dual wheel track ruts in each wheel path generally has an
unstable surface layer which will not be corrected by filling the ruts.

Micro-surfacing as a rut filler

Use
micro-
surfacing

Wheel Path Wheel Path Center
Line

Do not use
micro-
surfacing

Wheel Path Wheel Path Center
Line
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OPENING TO TRAFFIC GUIDELINES

Normally, micro-surfacing can handle rolling traffic in less than one hour
after placement without damaging the pavement; stop-and-go traffic, especial-
ly heavy vehicles in cool, moist or very hot weather, may require additional cur-
ing time. Currently there are no quantifiable field tests to determine when traf-
fic should be allowed on micro-surfacing. However, the following general infor-
mation can assist in the decision.

THE SHOE TEST

The shear strength and bond can be checked subjectively by placing your full
weight flatly on the sole of your shoe on the mixture. If the sole can be placed
on the mixture for two seconds without picking up aggregate, then the pave-
ment can be opened to rolling traffic without significant negative effects. If you
place your weight on the heel of one shoe on the mixture and twist the heel
(about 180°) with only minor surface marks and without the large aggregate
being displaced, the mixture can probably be opened to turning traffic without
significant damage. However, sharp turns, especially by heavy vehicles, can dam-
age micro-surfacing for some time after application, especially in hot weather.

BREAKING AND CURING IN THE FIELD

How soon micro-sur-
facing is ready for traffic . )
is a function of the time it [ROUALIRNIEE

Climatic Conditions Affect

takes the emulsion to - .
break and the mixture to Temperature  Humidity Break Time
cure. The climatic condi- | increases decreases decreases
tions affect the curing | decreases increases increases

time. Generally, as the
temperature increases and the humidity decreases, it takes less time for the
emulsion to break and expel the water. Cool, moist conditions, on the other
hand, require longer curing times before opening to traffic. The emulsion
should break after it has been placed on the surface, not in the mixing process.
The material should be fluid enough to be spread evenly by the spreader box.

The emulsion should begin breaking no more than 30 to 45 seconds after
the material is deposited by the spreader box. A small stick can be used to
check for this.

Draw the stick through the mixture. Attempt to repair the
resulting tear by smoothing the mixture with the stick.

Tear can be repaired by smoothing with a stick emulsion has not broken

Tear cannot be repaired by smoothing with a stick emulsion has broken
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Introduction

BACKGROUND

The specification—a precise statement of requirements to be satisfied by a
product, system, or service—functions as the link between TxDOT and the
contractors and producers, describing exactly what is expected of all parties.
Quality assurance testing is normally used to check that the desired quality
product is delivered in accordance with the specification.

Micro-surfacing, as a material, appears to violate many of the techniques
TxDOT inspectors have developed over the years to ensure that quality hot-
mixed asphalt concrete pavements are constructed. For example, micro-sur-
facing requires that the surface be prewet, whereas normal hot mix asphalt
application requires a dry surface.

PURPOSE

These guidelines were developed to give direction for the checks and tests
during the application of micro-surfacing and thus ensure that a quality product
is provided by the contractor. These procedures include:

B laboratory tests before and during the treatment application,

B checks to be conducted by TxDOT inspectors before and during the
treatment application, and

B background and rationale on the use of the field observation checklist
for quality assurance.
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QUALITY ASSURANCE BEFORE
CONSTRUCTION

The first step in designing a micro-surfacing mixture is the selection and test-
ing of the mixture components. Checks and tests conducted before construc-
tion normally address the acceptability of the materials and mixture verifica-
tion. All acceptance tests must be completed prior to beginning work.

MATERIALS ACCEPTANCE M I ——
TESTS aterials must

In materials acceptance testing, the basic  ha made available
materials proposed for use by the contractor .
are tested to ensure they mei:t the specifica- to TxDOT in
tion requirements. The materials may be adequate time to
submitted by the contractor or collected by allow all required
a TxDOT representative; however, they
must be available to TxDOT in adequate tests to be
time to allow all required tests to be com- Completed prior
pleted prior to commencement of work. to commencement
Testing may be completed at district or
Materials and Tests Division laboratories. Of work.

Polymer-Modified Emulsified Asphalt Cement
B Conduct tests to ensure that the polymer-modified emulsified asphalt
cement meets the specification requirements.
1 Determine the percentage of polymer in the distillation residue by Test
Method TEX-533-C or other analytical method approved by TxDOT.

Aggregate
The mineral aggregate should:

B be composed of clean, tough, and durable particles of crushed trap
rock, crushed granite, crushed sandstone, or other material approved
by the engineer, and

1 be produced by crushing operations from a single source.
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Table 1 highlights the tests methods used to ensure that the requirements of
specification are met for the aggregate.

Table 1: Aggregate Testing Requirements

Test Method Tex-203-F Sand equivalent. Performed on the
gradation to be used on the project.

Test Method Tex-41[-A Maximum weight loss when subject-
ed to five cycles of conditioning
using magnesium sulfate solution.
Performed on the gradation to be
used on the project.

Test Method Tex-438-A Polish value test. Performed on the
parent rock.

Test Method Tex-200-F, Part || Washed sieve analysis gradation
: requirements.

Mineral Filler
I non-air-entrained portland cement which is free of lumps or foreign
matter meeting the requirements of Item 524 of the Texas Standard
Specifications for Construction of Highways, Streets and Bridges.

Water
1 potable and -
B free of harmful soluble salts.

Other Additives
The contractor defines what type of additive will be used with the micro-
surfacing by revealing:
B chemical composition,
I brand name,
I additive designation, or
I other acceptable method.

MIXTURE DESIGN VERIFICATION

The contractor is responsible for providing the mixture design; however,
TxDOT may check the mixture to verify that it meets the specification require-
ment. In the mixture design verification testing, TxDOT will conduct a series
of tests on the basic materials. The materials must be available to TxDOT so
that this verification can be completed prior to work starting. The mixture
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design verification testing may be conducted at district or Materials and Tests
Division laboratories. Once the mixture design is approved, all mixtures must
meet the resulting job mixture formula. Table 2 shows the tests that will be
performed in accordance with the TxDOT procedure to ensure that the mix-
ture design provided by the contractor meets the current specifications.

Table 2: Mixture Design Verification Tests,

Test Method Tex-240-F, Part | “Mixing Time Test”
Test Method Tex-240-F, Part I “Modified Cup Flow Test”
Test Method Tex-240-F, Part IlI “Wet Cohesion Test”

Test Method Tex-240-F, Part IV “The Wet Track Abrasion Test”

All tests will be conducted at the optimum, or average, mixture of compo-
nents listed in the mixture design submitted by the contractor. The values from
the tests (as shown in the specification) are based on the average test results
from at least three samples for each test.
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QUALITY ASSURANCE
DURING CONSTRUCTION

This section of the manual includes guidelines on the conduct of materials
and mixture tests and, where relevant, the use of the field observation check-
list for recording information about workmanship (see appendix). The materi-
als and mixture tests conducted during construction normally address whether
the materials being placed meet the requirements established in the specifica-
tions and those which were approved in the checks and tests conducted prior
to beginning construction.

MATERIALS TESTS

TxDOT inspectors normally collect
material samples from the construction
site and from the materials stockpile
locations. Actual laboratory testing may
be conducted at district or Materials
and Tests Division laboratories. Any
batch of material not meeting these
requirements will be rejected, and any
work completed using unacceptable
material will be replaced.

Polymer-modified emulsified
asphalt cement
I Take and test one sample from
each tanker load of emulsion [ R RN SR
or once each week, whichever  TxDOT inspectors collect materials sam-
is the larger number. ples from the materials stockpile locations.
B Samples must be obtained in
clean |-gallon buckets. Prior to obtaining the sample, allow some emul-
sion to pour out of the emulsion tank into a 5-gallon bucket. This step
is necessary to ensure a representative sample.
I Retain the sample for emulsion testing should it become necessary.

Aggregate

B Conduct tests on the representative aggregate samples taken from the
job site stockpile.

B Complete one test for each stockpile established prior to commence-
ment of micro-surfacing application or for every 900,000 kg (1000
tons) of aggregate delivered during treatment application.

B Include the amount of mineral filler added to the mix in determining
the total minus 0.075 mm (No. 200) sieve aggregate fraction.
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B Once the stockpiled material is-accepted, only the gradation and sand
equivalent tests will be required.

§ Base the determination of aggregate gradatnon on sieve analysis of
using Tex-200-F, Part Il, “Washed Sieve Analysis.”

~ 0 Conduct sand equivalent tests using Test Method Tex-203-F.

B Ensure that the aggregate does not vary from the design gradation by
more than the tolerances shown in the specification. The material
passing the 0.075-mm sieve is further restricted to conform to the lim-
itations for the master grading for the type specified.

Mineral filler

Check to ensure that the non-air-entrained Portland cement is certified to
meet the requirements of Item 524 of the Texas Standard Specifications for
Construction of Highways, Streets and Bridges.

Water - ‘
Check to ensure that water is from an .approved potable water source,
unless otherwise allowed.

Additives
Check to ensure that additives match those identified by the contractor in
the materials acceptance checks and tests.

MIXTURE COMPOSITION AND TOLERANCE TESTS

Mixture: tests are conducted on samples of the micro-surfacing mixture

taken from the micro-surfacing application machine. The contractor provides
the proportions of all materials included in the mixture based on the readings
from the eqmpment periodically throughout the day and cumulative at the end
of the day.

I. Take one sample for every 900,000 kg (1000 tons) of mixture or once
each day (whichever occurs first) from the mixing unit discharge in a pan
or bucket of width such that the complete dlscharge stream is included in
the sample. C

2. Dry mixture samples to constant welght at 110°C (230°F) plus or minus
6°C (10°F) prior to determination of residual asphalt content.

3. Determine the residual asphalt content of the paving mixture in accor-
dance with Test Method Tex-228-F (should not vary from the design
amount by more than 0.5%).
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USING THE FIELD OBSERVATION CHECKLIST
The field observation checklist should be used to collect and record infor-

mation about limitations and workmanship as required in the specification. The
following sections highlight information relevant to the quality assurance inspec-
tions and the checklist. To view the entire checklist, go to the appendix.
Materials needed for the quality checks are:

B ruler or measuring tape capable of measuring to nearest | mm (1/16in),

B 1.2 m (4 ft) straightedge (4 ft level is acceptable),

B stringline 30 mm (100 ft) or longer (a retractable line is convenient),

and
B 30 m (100 ft) measuring tape or measuring wheel.

Weather Limitations

Rain on the mixture within |5 to 30 minutes after placement will not nor-
mally damage the mixture; however, if rain falls on the mixture before the
emulsion has broken, the emulsion can be washed out of the mixture.
Excessively cold temperatures can also be damaging.

Guidelines
Spread micro-surfacing material only when:
B the atmospheric temperature is at least 10°C (50°F) and rising, and
I the weather is not rainy.

Quality Check Procedure
I.Record minimum and maximum temperatures on a daily basis.
2.Record occurrence, extent, and duration of rain during and after con-
struction as noted on the checklist (see Figure I).

B WEATHER CONDITIONS
Minimum Temperature (C) Maximum Temperature (C)

Rain During Construction? Q Yes Q No

Intensity of Rain O Light Q Moderate 0 Heavy
(2.55 mm/hr) (2.5 - 13 mm/hr) (13 mm/hr)
(< 0.1 in/hr) (0.1 -0.5 in/hr) (> 0.5 in/hr)

Duration of Rain During Micro-surfacing Construction (minutes)

Length of Time After Construction Stopped Until Rain Began (minutes)

Comments:

Figure |
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Surface Preparation

Vegetation, animal carcasses, loose aggregate, soil, and other debris can
cause problems with the quality of the finished surface. It is also generally
important for the surface to be slightly wet just as the micro-surface is spread;
however, prewetting the surface on a flushed pavement is normally not done.

It is generally important for
the surface to be slightly
wet just as the micro-
surface is spread; however,
prewetting the surface on
a flushed pavement is
normally not done.

Guidelines
Spread micro-surfacing only when:
I the area to be surfaced is thoroughly cleaned, and
B the surface has been prewet at a rate to dampen the entire surface
without creating free-flowing water ahead of the spreader box.

Quality Check Procedure
I. Note the condition of the surface—both in terms of moisture and clean-
liness—prior to construction.
2.Note the distribution of moisture and debris according to checklist
options (see Figure 2).

B SURFACE PREPARATION

Surface cleaned of all vegetation, animal carcasses, loose aggregate, soil, and
other debris.
Surface was: O Clean QO Mostly Clean 1 Somewhat Dirty O Dirty

How was the condition described above distributed along the surface (check one)?
Q Uniform QO Covers Most of Area 1 Covers Some of Area 1 Intermittent

Was the surface prewet ahead of speader box? a Yes a No
Moisture condition of surface ahead of spreader box:

Q Dry 3 Mostly Dry 0 Somewhat Moist 3 Moist
0O Wet with Some Pooling O Wet with Standing Water

Comments:
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Surface Marks
The finished micro-surfacing should have a uniform texture free from exces-
sive scratch marks, tears, or other surface irregularities.

Oversized particles of rock
can become lodged under
the strike-off device of the
laydown box and, while
being pulled along with the
machine, leave a furrow in
the surface.

Guideline
B Tear marks are considered excessive if there are four marks that are
more than |2 mm (1/2 in) wide or wider, 150 mm (6 in) or more in
length per || m” (120 sq ft), or any marks 25 mm (I in) wide or wider
and 100 mm (4 in) or more in length.

Quality Check Procedure

| Measure any section one lane wide by 30 m (100 ft) long selected at ran-
dom, and check at least one section for every four hours of work for sur-
face marks.

2. Note number of tear marks in each sample as shown on the checklist (see
Figure 3).

3.Any time that the surface appears to be unacceptable, check additional
sections.

B SURFACE MARKS

Number of tear marks greater than 12 mm (1/2 in) Number of tear marks greater than 25 mm (1 in) wide
wide and longer than 150 mm (6 in)ina 3.7 m or wider, 100 mm (4 in) or more in length in a 3.7 m by
by 30 m (12 ft by 100 ft) area 30m (12 ftby 100 ft) area

Sample 1 Samplez. - Samplel _ Sample 2

Sample 3 Sample 4 Sample 3 Sample 4

Figure 3



28 Quality Assurance Guidelines

Surface Loss

Sometimes the mixture does not correctly adhere to the surface.

Guidelines
I The mixture should adhere fully to the underlying pavement within one
hour after application.
I Higher or lower temperatures may require longer curing time.

Quality Check Procedure

|. Measure any section one lane wide by 30 m (100 ft) long selected at ran-
dom every four hours of work, and check for surface loss.

2.Note the measurement of surface loss as shown on the checklist (see
Figure 4).

3. The same section used for surface marks can be used.

4. Any time that the surface appears to be unacceptable, check additional
sections.

m SURFACE LOSS

Area of surface loss in square meters (feet) ina 3.7 m by 30 m (12 ft by 100 ft) area
Sample 1 Sample 2 Sample 3 Sample 4

Figure 4
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Handwork

b Sy

Worker doing hand repair
with squeegee/mop.

Guideline
I Areas of handwork should have a uniform texture that matches the
texture and color of the finished surface produced by the spreader
box.

Quality Check Procedure
|. Measure any section one lane wide by 30 m (100 ft) long selected at ran-
dom every four hours of work, and check for surface characteristics.
2. Note measurement as shown on the checklist (see Figure 5).
3. The same section used for surface marks can be used.
4.Any time that handwork appears to be unacceptable, check additional
sections.

B HANDWORK AREAS

Area of surface worked by hand in unacceptable condition in
a 3.7 mby 30 m (12 ft by 100 ft) area.

Sample 1 Sample 2
Sample 3 Sample 4
Comments:

Figure 5
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Joints/Seams

The longitudinal and transverse joints should appear neat and uniform. No
excessive buildup, uncovered areas, gaps, or unsightly appearance will be per-
mitted on longitudinal or transverse joints.

Transverse joints should be
checked for bumps by
measuring the gap
between a 4 ft straight
edge and the pavement.

Guidelines

I Place longitudinal joints on lane lines when possible.

I Joints will be considered acceptable if no more than a 12 mm (1/2 in)
space exists between the pavement surface and a .2 m (4 ft) straight
edge placed perpendicular on the longitudinal joint nor 6 mm (1/4 in) for
a transverse joint.

B Joints with gaps or uncovered areas are not acceptable.

Unacceptable gap in longitudinal joint.
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Quality Check Procedure

|. Measure any section 30
m (100 ft) long, and
check at least one sec-
tion for every four
hours of work. Check
all transverse joints.

2.Place end of 1.2 m (4
ft) straightedge on joint
transverse to the direc-
tion of the joint (see
Figure 6).

3.Note measurements
between straightedge
and pavement surface as shown on the checklist (Figure 7).

4. The same section used for surface characteristics can be used.

5. Any time that the joints and seams appear to be unacceptable, check addi-
tional sections.

Figure 6

B JOINTS/SEAMS

Select any section at random and check for joints and seams. A section is 30 m
(100 ft) long. At least one section should be checked for each four-hours of work.
The same section used for surface characteristics can be used. Any time that the
joints and seams appear to be unacceptable, additional sections should be
checked. ALL transverse joints constructed during a four hour period should be
checked.

Longitudinal Joints
Were longitudinal joints placed on lane lines? QO Yes a No

Maximum distance between surface and 1.2 m (4 ft) straightedge placed with one
end on the longitudinal joint and the remainder across the lane in mm (in).

Location 1 Location 2 Location 3 Location 4

Length (m/ft) and width (mm/in) of gaps left between adjacent lanes

Location 1 Length Width Location 3 Length Width
Location 3 Length Width Location 4 Length Width

Transverse Joints
Maximum distance between surface and 1.2 m (4 ft) straightedge placed across
transverse joint in mm (in)

Location 1 Location 2 Location 3 Location 4
Location 5 Location 6 Location 7 Location 8
Comments:

Fioure 7
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Measure any gaps between the string and the edge. The edge should vary no more
than 75 mm (3 in).

Figure 8
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Edges

The edges of the micro-surfacing should be uniform and neat appearing
along the roadway centerline, lane lines, and shoulder or curb lines. A uniform
cross section is defined as a pavement where the micro-surfacing is placed
wider than the pavement and the pavement has no drop-offs greater than 12
mm (1/2 in) in the width in which the micro-surfacing is being placed. The edge
is considered the line where the aggregate in the micro-surfacing mixture ends.

Guideline
B The edge should vary no more than plus or minus 75 mm (3 in) from
a 30 m (100 ft) straight line on a straight section or from a 30 m (100
ft) arc of the design curve on a curved section.

Quality check procedure

I. Measure any section 30 m (100 ft) long, and check at least one section for
every four hours of work (see Figure 8).

2. Note the measurement as shown on the checklist (see Figure 9).

3. The same section used for surface characteristics or joints and seams can
be used.

4. Any time that the edges appear to be unacceptable, additional sections
can be checked.

m EDGES

Select any section at random and check edges. A section is 30 m (100 ft) long. At
least one section should be checked for each four hours of work. The same section
used for surface characteristics or joints and seams can be used. Any time that the
edges appear to be unacceptable, additional sections should be checked.

Is the pavement or shoulder surface wider than the micro-surfacing being placed?
a Yes a No

Is there a drop-off from the lane to the shoulder within the limits of the area being

covered with micro-surfacing? QO Yes a No
If yes, give maximum drop-off from the lane to the shoulder in mm (in):
Location 1 Location 2 Location 3 Location 4

Is there a drop-off from the lane to the shoulder greater than 25 mm (1 in) within
150 mm (6 in) of the outside edge of the micro-surfacing? O Yes Q No

If yes, give maximum drop-off from the lane to the shoulder in mm (in):
Location 1 Location 2 Location 3 Location 4

Maximum distance in mm (in) the micro-surfacing edge varies from a 30 m (100 ft)
straightedge on a straight section or from a 30 m (100 ft) arc of the design curve
on a curved section (The edge of the micro-surfacing is considered where the edge
of the aggregate in the micro-surfacing mixture ends. Stains from slight runoff of lig-
uids should be expected along the edges.)

Location 1 Location 2 Location 3 Location 4

Comments:

Eiiira O
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Ruts

When required on the plans, before the final surface course is placed, pre-
liminary micro-surfacing material will be required to fill ruts, utility cuts, depres-
sions in the existing surface, etc.

Guidelines

B Ruts of 12 mm (1/2 in)
or greater depth shall be
filled independently with
a rut filling spreader box
no more than 1.8 m (6
ft) in width.

I For irregular or shallow
rutting less than 12 mm
(1/2 in) in depth, a full- ?
width scratch coat pass  Use a 1.2 m (4 fi) straightedge placed across the
may be used as directed  wheel path to measure lowest depth of the rut.
by the engineer.

B Each individual rut filling, utilizing a rut filling spreader box, shall be
crowned to compensate for traffic compaction.

B Ruts that are in excess of 25 mm (| in) depth will require multiple
placements with the rut filling spreader box to restore the original
cross section.

B Maximum micro-surfacing thickness applied as rut filling in a single lift
shall not exceed 25 mm (I in).

B Maximum micro-surfacing placed full width of a lane shall not exceed
25 mm (1 in) in any location across the lane.

B At the end of construction, the transverse profile shall show no rutting
in the wheel paths and no more than a 6 mm (|/4-in) height above the
desired profile.

m RUTS

Select any section at random and check four rutting. A section is one lane wide by
30 m (100 ft) long. At least one section should be checked for each four hours of
work. Any time that the rutting appears to be unacceptable, additional sections
should be checked. Measure in mm (in) depth to lowest portion of ruts after placing
micro-surfacing using a 1.2 m (4 ft) straightedge placed across the wheel path of
the pavement (if the height of the surface in the wheel path is higher than the
desired profile, show as negative value.)

Location 1 Location 2 Location 3 Location 4
Location 5 Location 6 Location 7 Location 8
Comments:

Erer s 1)
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Quality Check Procedure
I. Measure any section one lane wide by 30 m (100 ft) long selected at ran-
dom every four hours of work, and check for surface characteristics.
2. Note the measurements as shown on the checklist (see Figure 10).
3. The same section used for surface characteristics can be used.
4. Any time that the rutting appears to be unacceptable, additional sections
can be checked.

Rutting over 25 mm (| in) deep cannot be repaired with micro-surfacing.
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Opening to Traffic

The micro-surfacing should be ready for traffic within the time required by
specification. In intersections, crossing traffic may be allowed to use the inter-
section provided a thin layer of sand or micro-surfacing aggregate is spread on
the fresh surface to protect it.

Guidelines

B Applying traffic should
not significantly alter
the surface.

1 If a person’s full weight
can be placed flatly on
the heel and sole of
the shoe for about two
seconds and no aggre-
gate sticks to the shoe
when lifted from the
surface, rolling traffic
can  generally be
allowed to use the surface without significant effects to the surface.

1 If a person’s full weight is placed flatly on the heel of a shoe on the sur-
face and is twisted about 180° without the large aggregate being dis-
placed, all types of traffic can generally be placed on the surface with-
out a problem.

3
2
)
Cal
5
S
=
a-

When possible, cars should not be allowed on the
micro-surfacing until it has fully cured, unless a thin
layer of sand is spread for protection. photo: Baliou

Quality Check Procedure
| Each time traffic control is moved, check the time-to-opening damage to
the surface.
2.Note the time from application that crossing and rolling traffic was
applied, as shown on the checklist (see Figure | 1).

B OPENING TO TRAFFIC

Time from application until crossing traffic could be applied (minutes)
Time from application until rolling traffic could be applied (minutes)
Comments:

Figure [/
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Introduction

This section is included because micro-surfacing is a maintenance process
new to many TxDOT inspectors, who may not be familiar with the potential
problems that can occur on a job. It is not intended for the inspector to make
decisions for the contractor based on the information presented. Rather, the
material is provided so that the inspector can recognize whether or not the
contractor is making reasonable modifications to his work to prevent and/or
correct problems. It also gives guidance on how to proceed if the contractor
is not able to do so.
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SURFACE PREPARATION

PROBLEM: The micro-surfacing delaminates, leaving areas with no
surfacing.

4

PREVENTION: The original surface
should be thoroughly cleaned prior to
application of the micro-surfacing. The
equipment must be well maintained and
operated to prevent leaking oil,
hydraulic fluid, or dry aggregate from
contaminating the surface. Vegetation,
animal carcasses, loose aggregate, soil,
petroleum, and excessive water on the
existing surface may reduce or prevent
bond between the micro-surfacing and
the existing pavement surface.

CORRECTION: If the surface is not
properly prepared, the contractor
should be required to stop work.  Surface delamination

Work should not be restarted until the

contractor demonstrates that the surface has been properly prepared.

FINISHED SURFACE

PROBLEM: Emulsion is breaking too fast, causing excessive drag
marks and buildup in the application box.

PREVENTION: As the temperature increases, more additive must be used or
the emulsion must be reformulated to provide the desired break time.
Sometimes, the type of additive may have to be changed to control the breaking.
A maximum of 0.5 percent additive is nor-

mally sufficient to reduce the breaking time - -
to allow traffic on the micro-surfacing with- s the temperature

in the required tlmfe for the w.eather restric- increases, more

tions placed on micro-surfacing in Texas. If .
greater amounts are required, the emulsion additive must be

should be reformulated since large increas-  ysed or the emulsion

es can also affect th.e film thickness of the must be reformulated
asphalt cement coating on the aggregate.

Cement is used in the mixture as a min-  tO PrOVide the

eral filler and as a break rate controller. desired break time.
At normal cement rates of 0.25 to 2.0

percent, cement normally also acts as a break accelerator. The mixture design
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normally  establishes a
cement content which will
produce the break and
strength gain needed based
on laboratory conditions.
As the temperature increas-
es, however, this break rate
may be too fast, and the
contractor adds the special
additive (generally more of
the asphalt emulsifying
agent) to reduce the break
rate. As the atmospheric  As the temperature increases, the break rate may be
conditions change, more or  too fast, causing excessive drag marks and other

less additive is used to con-  serious problems.

trol the break rate.

On occasion, changes in water supply have caused the emulsion to break
more quickly than expected based on laboratory designs. Water is not gen-
erally tested unless problems cannot be resolved otherwise. The water
should be clean and potable to avoid problems. If water is suspected to be
the cause of a problem, try another water source and see if the problem dis-
appears.

CORRECTION: If the mixture breaks too quickly due to high temperatures
or problems with the water, the contractor should be required to stop work.
Work should not be restarted until the contractor develops a mixture that will
meet the requirements.

PROBLEM: Surface shows scratch and drag marks, tears, or other
surface irregularities.

PREVENTION: Proper strike-off equipment, proper application rates, and a
well-trained crew should be able to produce a high-quality surface. The type,
thickness, and stiffness of the
squeegee material on the back of
the spreader box have an impact on
the appearance of the final surface.

Micro-surfacing can be placed in
layers more than twice the thick-
ness of the nominal large aggregate;
however, it is not possible to place it
thinner than about |.5 times the
nominal maximum aggregate size
without creating excessive drag
marks. As the surface texture of

sdnim s wk i ER AT eI IR A N T ERmmnanancgiomr: Fhoor Zeaiflion ool o ol

Photo: Ballou
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LECINCCUUEE Rule of Thumb

material is required
to meet this mini-
mum thickness
because the materi-

The primary causes of scratch marks and tears are:
2 trying to place the material in too thin of a layer,

al must fill the voids 1 2 oversize aggregate in the mixture,
in the existing sur-

face, as well as pro-
vide the needed |< not cleaning the spreader box.
thickness.  As the
surface texture changes, the type, thickness, and stiffness of the squeegee
material on the spreader box may have to be changed to developed the desired
surface texture.

The aggregate should be handled and stockpiled carefully to ensure that
oversized material is not allowed to mix with the micro-surfacing aggregate.
Current specifications require use of a scalping screen in the aggregate feeding
line to catch oversized aggregate before it enters the nurse trucks feeding the
application equipment.

Some buildup of mixture will naturally occur in the spreader box, but it gen-
erally will remain attached to the spreader box during normal operation. When
it dries sufficiently, the built-up mixture will break loose and fall into the mix-
ture causing drag marks. Proper amounts of additive will reduce the amount
of buildup in the spreader box. When dried material drops from the box into
the mixture on a regular basis, this indicates that not enough special additive is
being used in the mixture or there is a problem with the formulation of the
emulsified asphalt cement.

The spreader box must be cleaned between each use and each time the
application equipment stops. [f it is not adequately cleaned, the buildup of
hardened mixture will develop rapidly which will then break loose and cause
drag marks.

2 not using enough additive during hot weather, and

CORRECTION: An experienced crew watching the application can repair
small tears, damaged areas, and drag marks before the emulsion breaks using
hand squeegees and drag mops. An experienced crew can also sometimes
make hand repairs between double strike-
offs so that they cannot be seen after the

second strike-off passes over it. 1] repa,-rs completed
Once the emulsion breaks, the mixture

cannot be repaired without leaving an after the material
unsightly surface. Excessive repairs wil has broken should be

cause the surface to be splotchy and :
completed using the
unsightly. After a damaged area has dried, p g

spot patches should not be allowed. All machine and fu"'
repairs completed after the material has  width coverage with

broken should be completed using the the spreader box

mmmmmima A S Al ~mrAarm s aritly F A
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spreader box. The repairs should be long enough to cover the damaged area,
and the end joints should meet the requirements for transverse joints.

If the desired surface characteristics are not provided on occasion, the con-
tractor should be required to repair them with a full-width coverage of the
affected surface by micro-surfacing material using the standard equipment. If
the desired surface characteristics are not provided on a regular basis, the con-
tractor should be required to stop work. Work should not be restarted until
the contractor demonstrates that the surface can be properly constructed on
a test strip acceptable to the engineer.

JOINTS/SEAMS

PROBLEM: Longitudinal joints do not appear neat and uniform.

PREVENTION: No excessive build-
up, uncovered areas, or unsightly
appearance should be permitted.
Longitudinal joints shall be placed on
lane lines when possible.  Excessive
overlap (greater than 50 mm [2 in])
should not be permitted unless the
width of the pavement is such that
wider overlaps are required to keep the
spreader box on the pavement surface.
There should be no more than a |2 mm
(1/2 in) space between the pavement
surface and a 1.2 m (4 ft) straightedge
placed on the longitudinal joint perpen-
dicular to the joint. These spaces can
generally be controlled if the operator
is careful about the steering of the  Bad longitudinal joint.

application equipment.

Specification requires use of equipment with driving controls on both sides
of the equipment so that the operator can follow the guidelines. Existing edge
markings, string lines, and previously placed micro-surfacing in adjacent lanes
may be used as the control. When the edge of the pavement is not uniform
and the width of the micro-surfacing is equal to or less than the width of the
pavement, the operator must follow that edge as closely as possible without
allowing the box to travel off the edge of the pavement.

S
i
S
Q
5
£
a

CORRECTION: Small gaps and slight overlaps between adjacent lanes can
be corrected with squeegees or drag mops by the crew at the back of the
equipment during placement.

If the desired joints and seams are not provided on occasion, the contractor
should be required to repair them with a full-width coverage of the affected
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surface by micro-surfacing material using the standard application equipment. If
the desired joints and seams are not provided on a regular basis, the contrac-
tor should be required to stop work. Work should not be restarted until the
contractor demonstrates that the joints and seams can be properly construct-
ed on a test strip acceptable to the engineer.

PROBLEM: Transverse joints do not appear neat and uniform.

PREVENTION: No excessive build-up,
uncovered areas, or unsightly appearance
should be permitted. There should be no
more than a 6 mm (|/4-in) space between
the pavement surface and a 1.2 m (4 ft)
straightedge placed on the transverse joint
perpendicular to the joint in the wheel paths.
Some contractors place metal strips on the
existing micro-surfacing when starting the
next pass to ensure that a clean joint with no
buildup is provided. Every joint will provide
some roughness and be somewhat notice-
able; however, this should be minimized as
much as possible.

The total number of transverse joints,
other than those required by bridges, other == ‘
structures, and repairs, should be minimized ~ Unacceptable transverse joint.
and generally should occur no more often
than one joint per |.6 lane km (I lane mi) based on the total length placed in
the project. The contractor must coordinate the material requirements of his
application equipment with the delivery capability of his nurse trucks and batch
site to ensure that unnecessary stops are not made.

CORRECTION: If the desired joints and seams are not provided on occa-
sion, the contractor should be required to repair them with a full-width cover-
age of the affected surface by micro-surfacing material using the standard appli-
cation equipment. If the desired joints and seams are not provided on a regu-
lar basis, the contractor should be required to stop work. Work should not be
restarted until the contractor demonstrates that the joints and seams can be
properly constructed on a test strip acceptable to the engineer.
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EDGES

PROBLEM: The edges of the micro-surfacing do not appear uni-
form and neat along the roadway centerline, lane lines, and shoul-
der or curb lines when placed on a pavement with a uniform cross
section.

PREVENTION: A uniform cross sec-
tion is defined as an area where the
pavement width is greater than the
width of the micro-surfacing placed and
there are no drop-offs greater than 12
mm (1/2 in). The “edge” is considered
where the edge of the aggregate in the
micro-surfacing mixture ends.  Slight
runoff of liquids may be expected along
the edges. More runoff may be expect-
ed on sections with super elevations or
high crowns. Excessive runoff indicates
excess water in the mixture.

When the pavement is wider than
the micro-surfacing being placed, and
the pavement has no drop-offs greater
than 12 mm (0.5 in) near the edge of  Unacceptable edge.
the micro-surfacing, the edge should
vary no more than plus or minus 75 mm (3 in) from a 30 m (100 ft) straight-
edge on a straight section or from a 30 m (100 ft) arc of the design curve on a
curved section. This can generally be adequately controlled if the operator
carefully steers the application equipment. Existing edge markings, string lines,
and previously placed micro-surfacing in adjacent lanes may be used as the con-
trol. Specification requires use of equipment with driving controls on both
sides of the equipment so that the operator can meet the guidelines.

CORRECTION: If the desired edges are not provided on occasion, the con-
tractor should be required to repair them

with a full-width coverage of the affected [; NS A———
surface with micro-surfacing material and lsting edge

using the standard application equipment. mark,‘ngs, string

If the desired edges are not provided on a li d . I
regular basis, the contractor should be ines, and previouslty

required to stop work. Work should not Placed micro-
be restarted until the contractor demon- surfacing in adjacent

strates that the edges can be properly lanes m b d
constructed on a test strip acceptable to GRS gy S Nicd 95

the engineer. the control.
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RUTS
PROBLEM: Rutting in the wheel path.

PREVENTION: Ruts
of 12 mm (1/2 in) or
greater depth should be
filled independently with
a rut-filling spreader box
no more than 1.8 m (6 ft)
in width. The rut-filling
box can be used to
crown the filled area;
however, this crown
should be limited to no
more than 6 mm (1/4
in). Ruts in excess of Rutfilling.

25 mm (| in) depth generally require multiple placement passes with the rut-
filling spreader box to restore the original cross section. If the material is placed
too thick, excessive free moisture may be trapped between the micro-surfac-
ing material and the existing pavement, reducing the bond between the existing
pavement and the micro-surfacing material.

Maximum micro-surfacing thickness applied as rut filling in a single lift should
normally not exceed 25 mm (I in). For irregular or shallow rutting less than 12
mm (1/2 in) depth, a full-width scratch coat pass may be used. Maximum
micro-surfacing placed full width of a lane should not exceed 25 mm (| in) in
any location across the lane. At the end of construction, the transverse profile
should show no rutting in the wheel paths and no more than a 6 mm (1/4 in)
height above the desired profile.

Rut filling should generally be considered a temporary maintenance treat-
ment to restore the cross-section profile. It does not repair the cause of rut-
ting but rather repairs the symptom. The “Usage Guidelines” try to provide
guidance about when rut filling may be an appropriate maintenance treatment.

Photo: Ballou
o

CORRECTION: If the desired profile is M o e e e e e
not provided op occasion, Fhe contrgctor aximum micro-
should be required to repair them with a . .

full-width coverage of the affected surface surfacing thickness

by micro-surfacing material using the stan- appl,‘ed as rut ﬂ”ing

Adard appllc-anon equipment. If.the profile ina single ’lft should
is not provided on a regular basis, the con-

tractor should be required to stop work. normally not exceed
Work should not be restarted until the 25§ mm (l ,‘n).

contractor demonstrates that the profile
can be properly constructed on a test strip acceptable to the engineer.
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OPENING TO TRAFFIC

The micro-surfacing should be ready for traffic within the time required by
specification. When traffic is applied, the surface should not be significantly
altered. Before opening to traffic, the emulsion must break, the mixture must
gain shear strength, and the mixture must develop bond with the underlying
pavement surface.

PROBLEM: The conditions in the field may be so cool and moist
that the micro-surfacing will not break and cure quickly enough to
allow traffic on it within the required time, even when no additive is
being added to the mixture.

PREVENTION: Ambient temperature -
and moisture have an impact on the rate he material should

at which the emulsion will break and d I h
strength and bond develop in the mixture. spread only when

The material should be spread only when ~ the atmospheric
the atmospheric temperature is at least temperature is at

10°C (50°F) and rising, it is not raining, ° °
and there is no forecast of temperatures least 10° C (50 F)

below 0°C (32°F) within 24 hours after ~a@nd rising, it is not

mix placement. If it is too cool, the emul- ra,'n,'ng, and there
sion will not break or cure quickly enough .
to allow traffic on the mixture within a 1S MO foreCGSt Of

reasonable time period. If it rains on the ~temperatures below
mixture before the emulsion breaks, the 0° C (320 F) within

mixture can be severely damaged. .
The asphalt supplier may have to refor- 24 hours after mix

mulate the emulsion so that it will break  placement.
more quickly in the cool moist weather.
For some mixtures, the amount of cement normally used can be increased to
decrease the breaking time. This increase in cement should be based on the
information from the mixture design. If too much cement is added, the emul-
sified asphalt cement in the micro-surfacing can break in the mixing chamber of
the truck or in the spreader box. Trial increases are normally made in 0.5%
increments based on dry weight of the aggregate until the required breaking
time is achieved without breaking too fast. Generally, no more than 2.5%
cement should be added to the mixture.

CORRECTION: If the desired break and strength gain do not develop ade-
quately to allow the surface to be opened within contract time, the contractor
should be required to stop work. Work should not be restarted until the con-
tractor develops a mixture that will meet the requirements and demonstrates
with a test strip that the surface can be opened in the required time.
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PROBLEM: Surface shows deep tire marks.

PREVENTION: On occasion, a
vehicle will drive across the micro-
surfacing before it has gained ade-
quate strength leaving deep tire
marks. It may be possible to
repair these with micro-surfacing
material, but the marks will always
show in the surface.

CORRECTION: Placing a sec-
ond layer of micro-surfacing full
width over the damaged area is
the recommended repair method. This will only leave transverse joints which
will eventually blend fairly well into the existing surface. Patching of tire marks
is normally only required when the mark is all the way down to the existing sur-
face. Minor marks are not normally patched.

Early traffic can cause damage.

PROBLEM: Stopped or slow-moving traffic pulls micro-surfacing
loose, causing it to stick to vehicle tires.

PREVENTION: When weather is extremely hot and/or humid, opening
time should be extended past the standard one-hour wait. This allows the
micro-surfacing to properly bind.

CORRECTION: If an excessive amount of material is pulled off of the sur-
face after traffic is applied, the contractor should be required to repair the area
with a full-width coverage of the affected surface by micro-surfacing material
using the standard application equipment.
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MICRO-SURFACING FIELD OBSERVATION CHECKLIST

Please select appropriate response or enter information and measurements as appropriate.

This checklist was prepared for use in collecting and recording information about limitations and workmanship on micro-surfacing projects as required in the specifications and further described in the Quality Assurance
Guidelines. It was developed to make it simpler to collect such information. One sheet should be completed for each four-hour work period.
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B WEATHER CONDITIONS

Minimurm Temperature (C) Maximum Temperature (C)
Rain During Construction? QYes  Q No Intensity of Rain 1 Light Q Moderate O Heavy

(2.55 mm /hr) {(2.5-13 mm/hr) (13 mm/hr)

(< 0.1 in/hr) (0.1-0.5in/hr) (> 0.5 in/hr)
Duration of Rain During Micro-surfacing Construction (minutes) Length of Time After Construction Stopped Until Rain Began (minutes)
Comments:

B SURFACE PREPARATION

Surface cleaned of all vegetation, animal carcasses,

loose aggregate, soil, and other debris. Surface was: 1 Clean Q Mostly Clean 2 Somewhat Dirty 0 Dirty
How was the condition described above distributed

along the surface? (check one) Q Uniform Q Covers Most of Area Q Covers Some of Area Q Intermittent
Was the surface prewet ahead of spreader box? d Yes QNo

Moisture condition of surface ahead of spreader box:  QDry -~ OMostlyDry -~ 0 Somewhat Moist Q1 Moist 0 Wet with Some Pooling 1 Wet with Standing Water

Comments:

Select any section at random and check for surface characteristics. A section is one lane wide by 30 m (100 ft) long. At least one section should be checked for each
four hours of work. Any time that the surface appears to be unacceptable, additional sections should be checked.

B SURFACE MARKS m HANDWORK AREAS
Number of tear marks greater than 12 mm (1/2 in) Number of tear marks greater than 25 mm (1 in) wide Area of surface worked by hand in unacceptable
wide and longer than 150 mm (6 in)ina 3.7 m or wider, 100 mm (4 in).or more in length in a 3.7 m by condition in a 3.7 m by 30 m (12 ft by 100 ft} area
by 30 m (12 ft by 100 ft) area 30m (12 ftby 100 ft) area
Sample 1 Sample 2
Sample 1 Sample 2 Sample 1 Sample 2
Sample 3 Sample 4
Sample 3 Sample 4 Sample 3 Sample 4
B SURFACE LOSS h ‘ Comments:
Area of surface loss in square meters (feet)ina 3.7 m by 30 m (12 ft by 100 ft) area
Sample 1 Sample 2 Sample 3 Sample 4




B JOINTS/SEAMS

Select any section at random and check for joints and seams. A section is 30 m (100 ft) long. At least one section should be checked for each four hours of work.
The same section used for surface characteristics can be used. Any time that the joints and seams appear to be unacceptable, additional sections should be
checked. ALL transverse joints constructed during a four-hour period should be checked.

Longitudinal Joints Transverse Joints
Were longitudinal joints placed on lane lines? QO Yes Q No

Maximum distance between surface and 1.2 m (4 ft) straightedge

laced t joint i inch
Maximum distance between surface and 1.2 m (4 ft) straightedge placed with one placed across transverse joint in mm (inches)

end on the longitudinal joint and the remainder across the lane in mm (in)

Location 1  Location 2
Llocaionl ~ Location2 Location 3 Location 4
location3 _ Location 4 Location 5 Location 6
Length (m/ft) and width (mm/in) of gaps left between adjacent lanes Location 7 Location 8
Location 1 length width
Location 2 length width Comments:
Location 3 length width
Location 4 length width
m EDGES

Select any section at random and check edges. A sectionis 30 m (100 ft) long. At least one section should be checked for each four hours of work. The same section used
for surface characteristics or joints and seams can be used. Any time that the edges appear to be unacceptable, additional sections should be checked.

Is the pavement or shoulder surface wider than the micro-surfacing being placed? 1O Yes Q No

Is there a drop-off from the lane to the shoulder within the limits of the area being covered with micro-surfacing? Q Yes Q No
If yes, give maximum drop-off from the lane to the shoulder in mm (in):

Location 1 Location 2 Location 3 Location 4

Is there a drop-off from the lane to the shoulder greater than 25 mm (1 in) within 150 mm (6 in) of the outside edge of the micro-surfacing? QO Yes 2 No
If yes, give maximum drop-off from the lane to the shoulder in mm (in)

Location 1 Location 2 Location 3 Location 4
Maximum distance in mm (in) the micro-surfacing edge varies from a 30 m (100 ft) straightedge on a straight section or from a 30 m (100 ft) arc of the design curve
on a curved section. (The edge of the micro-surfacing is considered where the edge of the aggregate in the micro-surfacing mixture ends. Stains from slight runoff of
liquids should be expected along the edges.) :

Location 1 Location 2 Location 3 Location 4

Comments:

B RUTS
Select any section at random and check for rutting. A section is one lane wide by 30 m (100 ft) long. At least one section should be checked for each four hours of work.
Any time that the rutting appears to be unacceptable, additional sections should be checked. Measure in mm (in) depth to lowest portion of ruts after placing micro-

surfacing using a 1.2 m (4 ft) straightedge placed across the wheel path of the pavement (if the height of the surface in the wheel path is higher than the desired profile,
show as negative value)

Location 1 Location 2 Location 3 Location 4

Location 5 Location 6 Location 7 Location 8

Comments:

B OPENING TO TRAFFIC

Time from application until crossing traffic Time from application until rolling traffic Comments:
could be applied (minutes) could be applied (minutes)
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