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USE WITH 2006 STANDARDS.  Edit in plain language.

Use this strategy when Maintenance or the District Materials Engineer recommends it.  For further information and selection, see Maintenance Technical Advisory Guide (MTAG) @ http://www.dot.ca.gov/hq/maint/roadway.htm.

If there are thermoplastic stripes and pavement markings, the plans and estimate must show their removal.  Add SSP 12-320 for temporary pavement delineation.
Add SSP 12-220.

Use the following BEES item codes.  Use the first item in all micro-surfacing contracts.  Use the second item as applicable.

378000
Micro-surfacing

378005
Repair Wheel Path Depression

10-1.__  MICRO-SURFACING

GENERAL

Summary

This work includes mixing a polymer modified cationic micro-surfacing emulsion (MSE), water, additives, mineral filler, and aggregate and spreading the mixture on pavement.

Submittals

2

At least 10 days before starting micro-surfacing, submit a mix design and a mix design report of laboratory tests performed for the micro-surfacing materials.  A representative of your laboratory performing the mix design and tests must sign the report.  The Engineer reviews and approves the submittal before you start micro-surfacing.

3

Do not substitute materials after the mix design is approved unless the substitute materials are laboratory-tested and you submit a new mix design and report.  Do not use substitute materials until the Engineer approves the mix design for those materials.

4

Submit a Certificate of Compliance with each MSE shipment as specified for asphaltic emulsion in Section 94-1.05, "Test Report," of the Standard Specifications.

5

Before micro-surfacing activities start, submit the name of a person authorized to communicate with the Engineer about days when unsuitable weather conditions prevent micro-surfacing.

Mix Design

6

A mix design consists of performing tests to determine the optimum mix proportions and micro-surfacing qualities.  Use a laboratory to perform the mix design.  The component materials used in the mix design must have the same qualities as the micro-surfacing materials used.

7

The mix design proportions must comply with:

	Micro-Surfacing Mix Design Proportion Limits

	Material
	Proportion Limits

	MSE residual asphalt
	5.5 - 9.5% of aggregate dry weight

	Water and additives
	No limit

	Mineral filler
	0 - 3% of aggregate dry weight


8

Your laboratory must be capable of performing International Slurry Surfacing Association (ISSA) tests.  The mix design must comply with:

	Micro-Surfacing Mix Design Tests

	Property
	ISSA Test Method a
	Specification

	Wet Cohesion

@ 30 minute (set), minimum, kg-cm

@ 60 minute (traffic), minimum , kg-cm
	TB 139
	12
20

	Excess asphalt, maximum, g/m2
	TB 109
	540

	Wet stripping, minimum, %
	TB 114
	90

	Wet track abrasion loss

6‑day soak, maximum, g/m2
	TB 100
	810

	Displacement

Lateral, maximum, %

Specific gravity after 1000 cycles of 57 kg, maximum
	TB 147A


	5

2.10

	Classification compatibility, minimum, grade points
	TB 144
	(AAA, BAA) 11

	Mix time @ 25 °C, minimum
	TB 113
	Controllable to 120 seconds

	Note:

	a TB = Technical Bulletin


Mix Design Report

9

The mix design report must include:

1.
Test results used in the mix design

2.
Based on the aggregate's dry weight, the proportions of:

2.1.
Aggregate

2.2.
Water, minimum and maximum

2.3.
Additives

2.4.
Mineral filler, minimum and maximum

2.5.
MSE residual asphalt content, minimum and maximum

3.
Based on heating the mixture to 100 °F and mixing for 60 seconds, any recommended changes to the proportions of:

3.1.
Water

3.2.
Additives

3.3.
Mineral filler


Do not recommend these changes when nighttime applications are specified or when atmospheric temperatures below 90 °F are forecast for daytime applications.

4.
A comparison of each individual material's test results to its specified values.  The Engineer accepts mix design reports prepared within the previous 12 months of this project's mix design report submittal if the test results are for the same materials.

5.
The quantitative moisture effects on the aggregate's unit weight determined under ASTM C 29M.

Quality Control and Assurance

10

In the presence of the Engineer, calibrate each truck mounted mixer-spreader used.  Notify the Engineer at least 5 business days before calibrating.  Calibration must comply with the Department's Material Plant Quality Program (MPQP).

11

If the Department approves a truck mounted mixer-spreader, its calibration is valid for 6 months provided you:

1.
Use the same truck verified with a unique identifying number

2.
Use the same materials in compliance with the approved mix design

3.
Do not perform any repair or alteration to the proportioning systems

12

Before using a variable rate emulsion pump, the pump must be calibrated and sealed in the calibrated condition under the MPQP.

13

Each aggregate grading and sand equivalent test must not represent more than the lesser of 300 tons or 1 day's micro-surfacing production.

14

Allow enough cure time for micro-surfacing to comply with the lane closure hours specified in "Maintaining Traffic" of these special provisions.

MATERIALS

Micro-Surfacing Emulsion

15

MSE consists of asphalt, polymer, and emulsifier solution.  MSE must be homogenous.

16

Add polymer modifier to asphalt or emulsifier solution before emulsification.  Polymer solids must be a minimum 3 percent by weight of MSE residual asphalt.

17

MSE must comply with:

	Micro-Surfacing Emulsion

	Property
	Test Method
	Specification

	Viscosity @ 25 (C, SSF
	AASHTO T 59
	15 - 90 seconds

	Sieve Test, maximum
	AASHTO T 59
	0.30%

	Settlement, 5 days, maximum a
	ASTM D 244
	5%

	Storage Stability, 1 day, maximum
	AASHTO T 59
	1%

	Residue by Evaporation, minimum
	California Test 331
	62%

	Note:

	a Waived if used within 48 hours of shipment.


18

Residue by evaporation must comply with:

	Micro-Surfacing Emulsion Residue By Evaporation

	Property
	Test Method
	Specification

	G* @ 20 ºC, 10 rad/sec, MPa
	AASHTO T 315
	Report Only

	Penetration @ 25 ºC
	AASHTO T 49
	40 - 90

	Phase Angle @ 50 (C, 10 rad/sec, 
PA (maximum) - PA base
	AASHTO T 315
	Report Only

	Softening Point, minimum, ºC
	AASHTO T 53
	57

	Stiffness @ -12 (C, MPa, and M-value
	AASHTO T 313
	Report Only


Water and Additives

19

Water or additives must not cause MSE to separate from micro-surfacing during application.

Mineral Filler

20

If portland cement is used as mineral filler, it must be any combination of Type I, Type II, or Type III cement under Section 90-2.01A, "Cement," of the Standard Specifications.

Aggregate

21

Aggregate must be free of:

1.
Vegetable matter

2.
Deleterious substances

3.
Clay lumps

4.
Oversized particles

22*.  Fill in the type of aggregate, Type II or Type III.

Aggregate must be Type__.  If you blend aggregate from different sources, each source's aggregate must comply with the aggregate specifications except grading.

23

Aggregate grading must comply with:

	Aggregate Grading

	
	Percentage Passing

	Sieve Sizes
	Type II
	Type III

	3/8 in.
	100
	100

	No. 4
	94 - 100
	70 - 90

	No. 8
	65 - 90
	45 - 70

	No. 16
	40 - 70
	28 - 50

	No. 30
	25 - 50
	19 - 34

	No. 200
	5 - 15
	5 - 15


24

Aggregate properties excluding mineral filler must comply with:

	Micro-surfacing Aggregate

	Property
	California Test 
	Specification

	Sand equivalent, minimum
	217
	65

	Durability index, minimum
	229
	65

	Percentage of crushed particles, minimuma
	205
	95%

	Los Angeles Rattler 

Loss at 500 rev., maximumb
	211
	35%

	Notes:

	a Crushed particles must have at least 1 fractured face.

	b California Test 211 must be performed on the parent aggregate before crushing.


CONSTRUCTION

Proportioning

25

Using the approved mix design, proportion the micro-surfacing materials by volume.

26

Field conditions may require adjustments during construction.  Obtain the Engineer's approval before adjusting proportions.

27

A belt feeder with an adjustable cutoff gate must proportion aggregate.  The gate opening height must be determinable.

28

For the aggregate belt feeder, the delivery rate for any individual check run must not deviate more than 2 percent from the average of the rates of 3 runs of at least 3 tons each.

29

Proportion MSE using a positive displacement pump.

30

For the emulsion pump, the delivery rate for any individual check run must not deviate more than 2 percent from the average of the rates of 3 runs of at least 300 gallons each.

Mixing and Spreading Equipment

General

31.  Use Para 31 or 32 and delete the paragraph not used.  For guidance refer to the MTAG.

Choose a continuous self-loading mixing machine or truck mounted mixer-spreaders.

32

Use a continuous self-loading mixing machine except you may use truck mounted mixer-spreaders on:

1.
Radii

2.
Side streets

3.
Gore areas

4.
Areas requiring hand work

33

In areas inaccessible to spreading equipment, spread the micro-surfacing mixture with hand tools.  If micro-surfacing is placed with hand tools, first lightly dampen the area.  Do not handle or shift the mixture.

Continuous Self-Loading Mixing Machine

34

Continuous self-loading mixing machine must be automatically sequenced and self-propelled.  The mixing machine must deliver the micro-surfacing materials to a double shafted mixer and discharge the mixed product on a continuous flow basis.  The mixing machine must have sufficient storage capacity for the micro-surfacing materials to maintain a continuous supply to the proportioning controls.  The mixing machine must be self-loading without interrupting the micro-surfacing application.  The mixing machine operator must have full control of forward and reverse speeds during application.

Truck Mounted Mixer-Spreaders

35

Truck mounted mixer-spreaders must proportion micro-surfacing materials by volume and mix them in continuous pugmill mixers.  Before starting mixing and spreading activities, demonstrate:

1.
Rotating and reciprocating equipment are covered with metal guards.

2.
Indicators work and are visible while walking alongside the truck mounted mixer-spreader.

3.
Low-flow and no-flow devices work.

4.
The aggregate feeder's drive shaft is equipped with a revolution counter that reads to the nearest 0.10 of a revolution.

36

Aggregate feeders must be connected directly to the drive on the emulsion pump.

37

Truck mounted mixer-spreaders must display identifying numbers at least 3 inches in height on the front and rear of the truck.

38

The emulsion storage tank must have a thermometer at the pump suction level measuring the MSE temperature to within 10 °F accuracy.

39

The belt feeder delivering aggregate to the pugmill must have a device monitoring the aggregate depth.  The device must automatically shut down the power to the belt feeder if the aggregate depth is less than the target depth.  If the aggregate delivery belt is not an integral part of the drive chain, a second device must detect belt movement by monitoring revolutions of the belt feeder.  This second device must automatically shut down power to the belt feeder if movement is interrupted.  For both devices, shutdown may be delayed 3 seconds from sensing to allow for normal fluctuations.

Spreader Box

40

Spreader box must be capable of spreading the micro-surfacing a minimum of 12 feet wide and preventing the loss of micro-surfacing.  Spreader boxes over 8 feet in application width must have a device, such as baffles or reversible motor driven augers, to ensure uniform application on super-elevated sections and shoulder slopes.  Clean micro-surfacing and MSE from the spreader box before each work shift.

41

The spreader box must have a series of strike-off devices at its rear.

42

The leading strike-off device must be:

1.
Fabricated of a suitable material such as steel or stiff rubber

2.
Designed to maintain close contact with the pavement during spreading

3.
Capable of obtaining the specified thickness

4.
Capable of being adjusted to the various pavement cross sections

43

The final strike-off device must be:

1.
Fabricated of flexible material that produces a uniform texture in the finished surface

2.
Cleaned daily and changed if longitudinal scouring occurs in the micro-surfacing

44

Do not use flexible drags attached to the rear of the spreader box.

Shoulder Equipment

45

Spread micro-surfacing on shoulders with a device such as an edge box that forms clean and straight joints and edges.

Scratch Course Box

46

Spread scratch course with the same type spreader box used to spread micro-surfacing except use an adjustable steel strike-off device instead of a final strike-off device.

Wheel Path Depression (Rut) Box

47

Wheel path depression (rut) boxes must have adjustable strike-off devices between 5 feet and 6 feet wide that regulate depth.  The rut box must also have devices such as hydraulic augers capable of:

1.
Moving the mixed material from the rear to the front of the filling chamber

2.
Guiding larger aggregate into the deeper section of the wheel path depression

3.
Forcing the finer material towards the outer edges of the spreader box

Weather Conditions

48.  Delete last sentence if the project is not in snow area.

Only place micro-surfacing if both the pavement and air temperatures are at least 45 °F and rising.  Do not place micro-surfacing if either the pavement or air temperature is below 50 °F and falling.  The expected high temperature must be at least 65 °F within 24 hours after placement.

49

Do not place micro-surfacing if rain is imminent or the air temperature is expected to be below 36 °F within 24 hours after placement.

50

Before 4:00 p.m. on the day before your first intended day to perform micro-surfacing work, the Engineer may give you notice the first intended day is not suitable.

51

After you have started micro-surfacing activities, the Engineer has until 4:00 p.m. the day before the next working day to give you unsuitable day notice.  If the Engineer gives you unsuitable day notice, do not apply micro-surfacing that day.  On unsuitable days, the specifications for maintaining micro-surfacing already applied are not void.  The Engineer does not count notified unsuitable days as micro-surfacing working days, regardless of the actual conditions or whether maintenance was performed.

52

Absence of an unsuitable day notice does not void the specifications restricting micro-surfacing application.  Return, store, or dispose of any micro-surfacing materials you deliver to the job site when the conditions are unsuitable.  The Engineer does not count a working day for micro-surfacing for a day when the conditions are unsuitable but you did not receive a notice.

53

If you fail to submit the name of a person authorized to communicate with the Engineer about unsuitable day notices, the specifications for payment and working days when a day is unsuitable but you did not receive a notice are void.

54.  Delete Paras 54 through 56 if work will be completed in 1 day.

Test Strip

Construct a micro-surfacing test strip:

1.
From 300 to 450 feet long

2.
The same as the full production micro-surfacing

3.
On one of the application courses specified at a location approved by the Engineer

4.
At the same time of day or night the full production micro-surfacing is to be applied

55

If multiple application courses are specified, you may construct test strips over 2 days or nights.

56

The Engineer evaluates the test strip after traffic has used it for 12 hours.  If the Engineer determines the mix design or placement procedure is unacceptable, make modifications and construct a new test strip for the Engineer's evaluation.

Preparation For Micro-surfacing

57

Remove loose particles of extraneous materials including paving and dirt by any non-destructive method including flushing or sweeping.

58

You may fog the roadway surface with water ahead of the spreader box.  The fog spray must be adjusted for pavement:

1.
Temperature

2.
Surface texture

3.
Dryness

Repair Wheel Path Depression

59

If repair wheel path depression is specified, before spreading micro-surfacing, fill wheel path depressions and irregularities with micro-surfacing material.  If the depressions are less than 0.04 foot deep, fill with a scratch course.  If the depressions are 0.04 foot deep or more, fill with a wheel path depression (rut) box. 

60

Spread scratch course by adjusting the steel strike-off of a scratch course box until it is directly in contact with the pavement surface.

61

Spread micro-surfacing with a rut box leaving a slight crown at the surface.  Use multiple applications to fill depressions more than 0.12 foot deep.  Do not apply more than 0.12 foot in a single application.

62

Allow traffic to compact each wheel path depression application for a minimum of 12 hours before placing additional micro-surfacing.

Micro-surfacing Placement

63

Spread micro-surfacing in compliance with:

	Micro-surfacing Spread Rates

	Micro-surfacing Type
	Location
	Spread Rate Range (pounds of dry aggregate per sqyd)

	Type II
	Full Lane Width
	10 - 20

	Type IIIa
	Full Lane Width
	20 - 32

	Type IIIb
	Full Lane Width
	30 - 32

	Notes:

	a Over asphalt concrete pavement

	b Over portland cement concrete pavement and concrete bridge decks


64

Spread micro-surfacing either in the direction of traffic or in the opposite direction.

65

Keep hand tools available to remove spillage.

Joints

66

Construct longitudinal and transverse joints on micro-surfacing that are:

1.
Uniform

2.
Straight

3.
Neat in appearance

4.
Butt-type joints

5.
Without material build-up

6.
Without uncovered areas

67

Place longitudinal joints:

1.
On centerlines, lane lines, edge lines, or shoulder lines

2.
With overlaps not more than 3 inches

68

Set the leading edge of roofing felt on transverse joints to create a straight butt-joint with the next application when the roofing felt is removed.

69

The maximum difference between the pavement surface and the bottom edge of a 12 foot straightedge placed perpendicular to the joint must be:

1.
0.04 foot for longitudinal joints

2.
0.03 foot for transverse joints

Finished Surface

70

Finish micro-surfacing to be free of irregularities such as scratch or tear marks.  You may leave up to 4 marks that are 1/2 inch or more wide and 6 inches or more long per 75 linear feet of micro-surfacing placed.  Do not leave any marks that are over 1 inch wide or 6 inches long.

71

Sweep micro-surfacing 24 hours after placement without damaging micro-surfacing.  For 5 days afterward, sweep micro-surfacing daily.

Repair Of Early Distress

72

If bleeding, raveling, delaminating, rutting, or washboarding occurs after placing the micro-surfacing, make repairs using a method approved by the Engineer.

MEASUREMENT

73

Micro-surfacing is measured by the ton.  The quantity determined for payment will be the combined weight of the aggregate and MSE used including test strips.  The weight of added water and set-control additives will not be included as part of the quantity for payment.

74

Wheel path depression repair is measured by the ton of micro-surfacing used in the repair.

75

PAYMENT

The contract item price paid per ton for micro-surfacing includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals for doing all the work involved in micro-surfacing, complete in place, including developing and submitting mix designs and cleaning pavement, as shown on the plans, as specified in the Standard Specifications and these special provisions and as directed by the Engineer.

76

The Department pays for grinding existing asphalt concrete pavement to prepare the surface for micro-surfacing and removing and disposing of the grinding residue as extra work under Section 4-1.03D, "Extra Work," of the Standard Specifications.

77

If you request and the Engineer approves, micro-surfacing failing aggregate grading or sand equivalent tests may remain in place and the Department reduces payments by $2.00 per ton for the micro-surfacing represented by those tests.  If the aggregate fails both the aggregate grading and sand equivalent tests, the Department reduces payment by $4.00 per ton for the micro-surfacing represented by those tests.

78

The contract item price paid per ton for wheel path depression repair includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals for doing all the work involved in wheel path depression repair, complete in place, as shown on the plans, as specified in these special provisions and the Standard Specifications, and as ordered by the Engineer.

79

If the Engineer determines a day to be unsuitable after 4:00 p.m. the previous day, the Department pays you for the return, storage, or disposal of micro-surfacing emulsion and aggregate delivered to the job site.  The Department also pays for the time of workers who would have applied micro-surfacing and are not required for micro-surfacing maintenance.  The Department determines this payment under Section 9-1.03, "Force Account Payment," of the Standard Specifications except markups are not added.

80

If the Engineer determines a test strip unacceptable, the Department does not pay for the test strip:

1.
Materials

2.
Placement

3.
Removal, if ordered by the Engineer

