S-1

(2356) MICRO-SURFACING

REVISED 1/12/04
Mn/DOT Standard Specification for Constructiorb83s deleted and replaced with the

S-1.1

following.

DESCRIPTION

This work is the construction of micro-surfacingaprepared pavement. Micro-surfacing is a

mixture of: polymer modified asphalt emulsion, wgdhded crushed mineral aggregate, mineral fileter and
other additives.

S-1.2 MATERIALS
A. Asphalt Emulsion
Provide a polymer modified, CSS-1h bituminous matexrs specified in Mn/DOT 3151, and the
following:
Quality (on emulsion) Test Requirement
Residue after Distillatiort AASHTO T59 62%, min
Quality (on residue) Test Requirement
Softening Point AASHTO T53 57 °C [135 °F], min
Penetration at 25 °C [77 °F] AASHTO T49 40 - 90
Absolute Viscosity at 60 °C ASTM D 2171 800 Pam

Use only natural latex polymers.

Use a minimum of 3% polymer solids.
1 The temperature for the distillation proceduralisbe held at 177+5 °QGH0 °F£9 °F]for 20 minutes. Complete
the entire distillation procedure within 60 minufesm the first application of heat. The cementimixtest shall be
waived.

B. Aggregate

Provide a Class A, or a blend of Class A and (Baaggregate, or Taconite Tailings, as specified in
Mn/DOT 3139. When blending aggregate types, nmaltpessing the 3/8 inch sieve and retained on #ab isot
have less than 90 percent Class A and/or Tacoailngs, by weight. Also, meet the following rerpments:

Tests on Aggregate Requirement

Sand Equivalent AASHTO T176 60 percent, min
Abrasion Resistance? AASHTO T96 40 percent, max
Soundness (using MgSJ> AASHTO T104 25 percent, max

1 Use grading C for Type 3 material. Use gradinfpDl'ype 2 material.
2 The Soundness test shall be done on the Claggi@gate component of the blend, if applicable.
TABLE 1 (AASHTO T11, AASHTO T27).

Sieve Size Mn/DOT Mn/DOT Mn/DOT QC TOLERANCES
Type 1 Type 2 Type 3 Percent in JMF for
(ISSA Type 1I) ISSA Type llI each sieve size
3/8 (9.5mm) 100 100 100

#4 (4.75mm) 100 90 - 100 70-90 5
# 8 (2.38mm) 85-100 65 —-90 45-70 5
# 16 (1.18mm) 72-92 45 -70 28 - 50 5
# 30 (60Qum) 50-75 30-50 19-34 5
#50 (300um) 35-55 18-30 12 -25 4
#100 (150um) 15-35 10-21 7-18 +3
#200 (75um) 5-15 5-15 5-15 +2




2356.3

A.

Mineral Filler

Provide Portland cement or Hydrated lime, freelomps,based on the mix design results.
Portland cement, type | as specified in Mn/DOT 3101
Hydrated lime as specified in Mn/DOT 3106.

Water
Provide water as specified in Mn/DOT 3906.

MIXTURE REQUIREMENTS

Mix Design
Submit a complete mix design, prepared by a fiedliaboratory experienced in micro-surfacing

technology, ten working days prior to the starpafduction. List the source of all materials uf@dthe mix design.
Show that the individual proportions of each @& thaterials when combined will meet the followinix mhesign

requirements:

Test Description Specification
ISSA TB-114 Wet Stripping 90 percent, min
ISSA TB-100 Wet Track Abrasion Loss
- One Hour Soak 538 gfmax
- Six Day Soak 807 gfrmax
ISSA TB-144 Saturated Abrasion Compatibility Bgs, max
ISSA TB-113 Mix Time at 25 °C Controllable tod&ec., min
Mix Time at 37.4 °C Controllable to 35 sec., min
The Job Mix Formula (JMF) shall be within the falliog limits:
Residual Asphalt: 5.5 — 11.5 percent, by dry wedltaggregate.
Mineral Filler: 0.25 - 3.0 percent, by dry weighf,aggregate.
A change in aggregate, aggregate blend, or aspmailision source will require a new mix design.
C. Mix Design Format

Submit the final mix design in the following format

a. Source of each individual material.
b. Aggregate:
1. Gradation
2. Sand Equivalent
3. Abrasion Resistance
4. Soundness
C. Field Simulation Tests:
1. Wet Stripping Test
2. Wet Track Abrasion Loss
3. Saturated Abrasion Compatibility
4, Trial Mix Time @ 77 °F and 100 °F.
d. Interpretation of Results and the Determinatiba Job Mix Formula (JMF):
1. Percentage of Mineral Filler (minimum and maximu

2 Percentage of Water, including aggregate ma@gtuminimum and maximum)
3 Percentage of Mix Set Additive (if required)

4. Percentage of Modified Emulsion

5. Residual Content of Modified Emulsion

6. Percentage of Residual Asphalt

Signature and Date



2356.4 CONSTRUCTION REQUIREMENTS

A. Equipment
Maintain equipment in satisfactory working condititm ensure a high quality product.

Al. Mixing Machine

Provide a continuous micro-surfacing lay down maehiProvide a positive connection conveyer
belt aggregate delivery system and an inter-coedeutsitive displacement, water-jacketed gear piangzcurately
proportion aggregate and asphalt emulsion. Ladt&tenineral filler feed so the proper amount of ena filler is
dropped on the aggregate before discharging irt@tigmill. The pugmill must be a continuous flavirt shaft
multi-blade type and a minimum of 4 feet long. Thade size and side clearance must meet the eqotpm
manufacturer’'s recommendations. Introduce theaspmulsion within the first one-third of the miXength to
ensure proper mixing of all materials prior to dxam the pugmill.

Use a self propelled, front feed and continuoudilogtmachine. Provide opposite side driving
stations on the front to optimize longitudinal aligent during placement. Provide a remote forwpeskd control at
the back mixing platform so that the back operator control forward speed and the level of mixinrthe spreader
box. Use sufficient transport units to assurerginaous operation during mix production and agglan.

Provided individual volume or weight controls faoportioning each material. Position the
controls to be accessible at any time. Use th&alsrto calibrate the operation prior to productand to determine
the amount of each material used at any time.

Provide a water pressure system and nozzle typg $ar to spray water ahead of and outside the
spreader box when required. Apply water at at@teniformly dampen the surface, but not to créage flowing
water, ahead of the spreader box.

A2. Spreader Box

Spread the mix uniformly, using a mechanical tgpeeader box, attached to the mixer and
equipped wittspiral augersmounted on adjustable shafts. Continually agaai distribute the mixture. Provide
sufficient agitation to prevent stagnation, exoessiuild-up, or lumps. Equip the spreader box vribimt and rear
flexible seals to achieve direct contact with thad. Use a secondary strikeoff attached to theasiar box to
provide a smooth finished surface texture

A3. Rut Filling Box
Provide a steel V-configuration screed rut box caruially designed and manufactured to fill
ruts. The rut box shall achieve a mixture spreatihnof five to six foot and have a strikeoff tontml crown.

A4. Weighting Equipment

Use of portable scales to weight material mustdvéfied as specified in Mn/DOT 1901.8, and as
modified as follows. Re-certified the scale afiay change in location. Randomly spot check tiaéesat a rate of
once per week or one per project, which ever iatgre

A5. Miscellaneous Equipment

Provide hand squeegees, shovels and other equipeesssary to perform the work. Cleaning
equipment such as power brooms, air compressotsr fliashing equipment, and hand brooms shall legjaadte for
surface preparation.

B. Operations
B1. Micro-surfacing Types
1. Rut Fill UseMn/DOT Type 3

Rut fill pavement segments greater thar0lf@et length, when the average rut depth
exceeds 1/2 inch. Provide a rut box for each deségl wheel track. A clean overlap and straighgesdhall be
required between wheel tracks. Construct eachdwtheel track with a crown to allow for proper solidation by
traffic.



2. Scratch Course UseMn/DOT Type ( 2 or 3, selected by designer)
Apply full lane width in one course, where rugtiis > ¥2-in. and < %2 -in.Use a metal
strike off bar on the spreader box. There shall be no excess buildup or uncovereakare

3. Surface Course UseMn/DOT Type 2
Apply full lane width in one course. There shmlno excess buildup or uncovered areas.

B2. Pre-Paving Meeting

A pre-paving meeting between the Contractor&ngineer will be held on-site prior to beginning
work. The agenda for this meeting will includebXdix Formula, condition of all equipment, calibmat of
equipment, test strip(s), detailed work scheduie, teaffic control plan.

B3. Calibration

Calibrate each mixing machine prior to use. Mamtibcumentation showing individual
calibrations of each material at various settimgsch relate to the machine’s metering devicesppBuall materials
and equipment, including scales and containersssacg for calibration. A change in aggregate phakt emulsion
source will require recalibration. Calibration pedures are available from the equipment manufactur

B4. Test Strip

Construct a 1000 foot long, one lane wide tegi,dor each machine used on the project. Begin
construction after dark, no sooner than one haer afinset and no later than one hour before sun@i®@mpare the
machines for variances in surface texture and appea.

The emulsion shall not exceed 50 %22 °H. Postpone the construction of the test strifl time
emulsion temperature is under 50 422 °H.

Construct a new test strip when the system us@bimix changes or there is field evidence that
the system is out of control. The system inclutiesfollowing: emulsion, aggregate supplier, typenaferal filler,
and the lay down machine.

In place of construction of a test strip, a corttvamay submit evidence of a successful
construction of a test strip on another State ptajeing the same mix designs. The project must baen
constructed in same construction season. Themsysted for the test strip must be identical tgatts of the
proposed system.

Carry normal traffic on the test strip within oneuhn after application, without any damage
occurring. The Engineer will inspect the completiest strip after 12 hours of traffic to determihthe mix design is
acceptable. Full production may begin after theif#ey accepts a test strip. The Engineer shaloygpthe
location of the test strip.

B5. Surface Preparation

Prepare and maintain a clean surface immediptay to placement of the micro-surfacing. Clean
the surface of all loose material, vegetation, talanarkings, and other objectionable material.a@lag the
roadway surface is incidental to the cost of therlisurfacing.

B5. Tack Coat

Apply tack coat to all portland cement concretdagies. Only apply tack coat to hot mix asphalt
pavements, if specified in the plan or if direclsdthe Engineer. Provide a CSS-1 or CSS-1h asfigzbm
Mn/DOT standard specification 3151. Apply the mialeas specified in Mn/DOT 2357, and the followingse
one part emulsion to one part water. Apply thatdil emulsion at .05-.10 gai/yPayment for the tack coat will be
made under 2357.502 (Bituminous Material for Tadaf}.

Protect drainage structures, monument boxesywhte-offs, etc., during application of the tack
coat.



B8. Surface Quality

The restored transverse pavement cross sectioeasuned using a 10 foot straight edge shall not
exceed 3/8 inch, or 3/16 inch when measured wéhamt straight edge. The preceding shall notyapphlny area
within 12 inches of the edge line, lane line orteetine.

Construct the surface course without excessiketch marks, tears, rippling, or other surface
irregularities. Repair tear marks greater thainét wide and 4 inches long, and marks greater thah wide and
1 inch long. Repair transverse ripples or streakatgr than 1/4 inch in depth as measured by adtGsfraight edge.

Construct longitudinal joints, with no more thi# inch overlap thickness as measured with a 10
foot straight edge, and less than a 3 inch ovarfapdjacent passes. Longitudinal construction gcamd lane edges
shall coincide with the proposed painted lane linekce overlapping passes, on the uphill sidpréeent ponding
of water.

Construct transverse joints, with no more thanii¢ difference in elevation across the joint as
measured with a 10 foot straight edge.

Construct edge lines along curbs and shouldetl,n@i more than 2 inches of horizontal variance
in any 100 foot location. No runoff in these araélsbe permitted.

If the micro-surfacing surface course cannot nieete requirements, stop the job until the
problem is corrected.

Protect drainage structures, monument boxegnsaut-offs, etc.

B11. Open to Traffic

The micro-surface must cure sufficiently to prevgiokup by vehicle tires, before it is open to
traffic. Micro-surface carries normal traffic withone hour after application, without any damageuoring.
Protect the new surface from potential damagetatsactions and driveways. Repair any damageetsutface, by
traffic, at the Contractor’s expense.

Confirm that the one hour cure is achieved orfiteseday of production, after construction of the
test strip. Conduct three, one hour spot chdnk#he Engineer. If any spot check fails, stopstarction and
deduct $5,000 from the contract amount for eadbrfai Construct a new test strip. If the tespdfils, deduct
$5,000. After completion of three, one hour sgwaks on the first day of production, the rate mé bour spot
checks will be reduced to one per day, randomliggridoy the Engineer. Additional spot checks magalien at
any time. Any failure of a one hour spot checki result in a $5,000 deduction and constructioa olew test strip.
After a test strip, the one hour spot check réliergvert to the first day of production procedure

B12.  Weather Limitations

Begin construction when the air and pavemeriasartemperature af® °F, or above and rising.
Placement is not permitted if it is raining. Dd mark if the temperature is forecasted to be be3@WF within 48
hours. Complete all work by September 15.

S-1.5 QUALITY CONTROL
The Contractor is responsible for quality con{@C) sampling and testing.

A. Emulsion
Only emulsion from Certified Sources is allowed fise.
Provide material certification and quality conttes$t results for each batch of emulsion
used on the project. Include the supplier nanatdbcation, emulsion grade, and batch numbetflop@orts. The
emulsion must meet all requirements in this speatin.

B. Aggregate
1. Stockpile production.



Provide material gradation and sand equivalencétgtst results taken during
production.
The testing rate is a minimum of one per day, @& per 1360t1500 ton$, whichever is
greater for gradation, and one per source for saudvalence.
The Contractor may also test at the stockpile lonat

2. Construction.
Determine the gradation, sand equivalence, andtaneisontent.
Sample from the micro-surfacing machine. Sampeerate of one per 500 tons, or a
minimum of one per day of mixture production.

B1. Gradation and JMF Tolerance
Run gradation tests according to AASHTO T1d AASHTO T27 at the stockpile site.
Report results to the Engineer, the same day agleastaken. Provide companion samples if reqadsyethe
Engineer. The quality control tolerances for thJare listed in TABLE 1. The tolerance range doetsextend
the specification limits set in Table 1.

Schedule of Price Reduction for Micro-surfac@gnstruction.

Payment for micro-surfacing aggregate by thefoorfailing gradation are based on a 2
percent price reduction for each 1 percent passingjde of either a QC tolerance requirementsgradation
range, for all sieves. This Schedule of Price R#&duo for Micro Surfacing Construction only appli@snon
warranty work.

B2. Sand Equivalent Test
Determine the Sand Equivalent (AASHTO T176)dach aggregate gradation test.
Quality control tolerance is £7 percent, of theweakstablished in the mix design (60% minimum). Bwnsand
equivalent test at the stockpile site. Reportlte$a the Engineer, the same day as sample isntake

B3. Moisture Content
Determine the moisture content. Visible charigeroisture require additional testing.
An average daily moisture will be used to calcutheoven dry weight of the aggregate. Handlestbekpile
material to provide a uniformly damp material.

B4. Test Results
The tests results for B1, B2, and B3 must benteg daily. If construction on a new day
begins without reporting the previous days tesatltesa $500.00 penalty will be applied to the cacior.

C. Asphalt Content
Calculate and record the percent asphalt confethie mixture from the equipment
counter readings, randomly, a minimum of three sim@lay. The quality control tolerance is +0.5cpat for a
single test and the average daily asphalt conset@@.2 percent from the JMF.

D. Application Rate
The design application rate shall be the total athofimicro-surfacing material placed to
meet the requirements for cross section, and sogaclhis amount will be the combination of alucses placed.

E. Documentation
Provide a daily report to the Engineer within orarking day with the following
information:

» Date, Air Temperature at start up.

» Beginning and Ending locations for the days work.

« Length, Width, Total Area @y covered for the day.

«  Application Rate (IbsA), Ibs of aggregate.

» Daily asphalt spot check reports, gal of emulsiorit weight of emulsion (Ibs/gal).



e Asphalt Emulsion Bill of Lading.

* Counter Readings (and Beginning, and Ending, andl)lo

e Control Settings, Calibration Values, Percent Resith Emulsion.
» Percent of Each Material, Percent of Asphalt Cement

» Calibration Forms

» Aggregate Certification or Shipment of Tested StBelport

e Contractor's Authorized Signature

The Contractor shall sample and test the materialri the stockpile to assure the correct passing matet is
provided prior to starting micro-surfacing producti on. Contractor shall perform all tests according terefced
standards and maintain all quality control docuraton and make them available to the Engineer upquest or at
completion of work.

S-1.6 QUALITY ASSURANCE
Mn/DOT is responsible for quality assurance (QAnphng and testing.

A. Asphalt Emulsion
Only material from a Certified Source is allowed fize.
Sample the first shipment. Also, provide one sanfie@very 200 m350,000 gallon}
(approx 200 ton).

B. Aggregate
Determine the gradation. Sample at a rate of @nel 00 tons of aggregate used, or a
minimum of one sample per project, which ever eaggr.
Determine the moisture content. Sample atranmoim rate of once per day.

S-1.7 METHOD OF MEASUREMENT
A. Bituminous Material
Measure the Bituminous Material for Micro-surfacimgvolume, at 15 °Cg0 F].

B. Micro-surfacing Rut Fill
Measure the Micro-surfacing Rut Fill by masspgén dry weight of aggregate.

C. Micro-surfacing Scratch Course
Measure the Micro-surfacing Scratch Course by mass/en dry weight of aggregate.

D. Micro-surfacing Surface Course
Measure the Micro-surfacing Surface Course by nmass/en dry weight of aggregate.

E. Bituminous Material for Tack Coat
Measure the bituminous material for tack coat by, undiluted, at 15 °C 60 °H.

S-1.8 BASIS OF PAYMENT

A. Payment for the accepted quantity of BituminMegerial for Micro-surfacing (including
any required additives) at the Contract price ohsoee will be compensation in full for all costaninstructing the
micro-surfacing as specified

B. Payment for the accepted quantity of Micro-aairig Rut Fill at the Contract price of
measure will be compensation in full for all cotonstructing the micro-surfacing rut fill as spiec.
C. Payment for the accepted quantity of Micro-stirfg Scratch Course at the Contract

price of measure will be compensation in full fércast of constructing the micro-surfacing scratclurse as
specified.

D. Payment for the accepted quantity of Micro-surfgcturface Course at the Contract
price of measure will be compensation in full fircast of constructing the micro-surfacing surfaceirse as
specified.



Item Na

2356.606
2356.609
2356.609
2356.609
2357.502

E. Payment for Bituminous Material for Tack Ccd,specified in Mn/DOT 2357.

Item Unit
Bituminous Material for Micro-SurfaCing..........coveeeeeeiiiiiiiicccieeeeee e e Liter Gallon]
Micro-surfacing RUL Fill...........ooceeeereie e e Ton
Micro-surfacing SCratCh COUISE.....cuuiiiiiiiiiiee e e e e e eee e Ton
Micro-surfacing SUMACE COUISE......cuuuieiiiiiieee e e e e et e e e e e e e e e e s e e s e e e eeeeees Ton

Bituminous Material for Tack COat...cccceuuviiiiiiiiiiiiiiiaaaee e Liter Gallon]



