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USE WITH 2006 STANDARDS.

Obtain written approval from Division of Pavement Management, Office of Pavement Engineering for locations and pavement design before using this special provision.

Do not use where underlying material is cement treated base.

Cold foam in-place recycling (CFIPR) must be covered with an HMA surfacing.  Do not specify RHMA directly on CFIPR.

A District Materials Laboratory must perform a mix design to use CFIPR.  The mix design must be approved in writing by Division of Pavement Management or their designee before using CFIPR.

A Materials Information Handout is required for this project.  Add SSP S5-280, "Project Information."  Add "Investigations of existing materials for Cold Foam In-Place Recycling" in the Description column.

Use the applicable BEES item codes from the following:

397100
Cold Foam In-Place Recycling

397200
Stabilizing Agent (Foamed Asphalt)

397205
Stabilizing Agent (Cementitious Material)

260201
Class 2 Aggregate Base

373900
Asphaltic Emulsion

10-1.__  COLD FOAM IN-PLACE RECYCLING

GENERAL

Summary

This work includes constructing a homogeneous stabilized base of cold foam in-place recycling (CFIPR) by milling existing asphalt concrete and existing underlying materials, mixing with water and stabilizing agent, and shaping and compacting the mixture.

2

Definitions

stabilizing agent:  Foamed asphalt binder used with cementitious material and mixed with milled asphalt concrete, existing underlying materials, and water to form a stabilized base.

3

Submittals

Test Strip

For the test strip, submit a written report within 24 hours of obtaining results that includes:

1.
Test results

2.
Asphalt binder temperature

3.
Stabilizing agent:

3.1.
Ingredients

3.2.
Application rate

3.3.
Quantity

3.4.
Expansion ratio (maximum volume divided by original volume)

3.5.
Half-life in seconds

4.
Water application rate and quantity

5.
Moisture content of:

5.1.
Existing pavement

5.2.
Compacted CFIPR

6.
In-place density of compacted CFIPR

7.
Relative compaction of compacted CFIPR

8.
Dilution rate of asphaltic emulsion

9.
Recorded depth of cut measurements

Just-In-Time-Training

4.  Do not delete JITT.

At least 7 days before Just-In-Time-Training (JITT), submit copies of:

1.
Syllabus

2.
Handouts

3.
Presentation material

5

Submit the JITT instructor's:

1.
Name

2.
Address

3.
Phone number

4.
State engineering registration number

Production

6

For each day you work on CFIPR, submit within 24 hours of obtaining results:

1.
Recorded depth of cut measurements

2.
Stabilizing agent:

2.1.
Temperature

2.2.
Application rate and quantity

2.3.
Expansion Ratio (maximum volume divided by original volume)

2.4.
Half-life in seconds

3.
Water application rate and quantity

4.
CFIPR gradation

5.
Moisture content of compacted CFIPR

6.
In-place density of compacted CFIPR

7.
Relative compaction of compacted CFIPR

8.
Tensile strength test results from the previous day's work

9.
Core data including:

9.1.
Thickness

9.2.
Sublot

9.3.
Location by station or post mile

9.4.
Offset

7

Asphlatic Emulsion

With each dilution of asphaltic emulsion, submit in writing:

1.
Weight ratio of water to bituminous material in the original asphaltic emulsion

2.
Weight of asphaltic emulsion before diluting

3.
Weight of added water

4.
Final dilution weight ratio of water to asphaltic emulsion

Quality Control and Assurance

8

General

The asphalt meter must comply with the specifications for metering devices in Section 9-1.01, "Measurement of Quantities," of the Standard Specifications.  Calibrate the asphalt meter in the presence of the Engineer.  The Engineer determines the frequency of testing and calibration.  Perform California Test 109 on the asphalt meter before starting CFIPR work.

9.  Do not delete JITT.

Just-In-Time Training
Your personnel must complete JITT.  JITT is a formal training class for CFIPR work by an instructor you provide.

JITT must be:

1.
At least 2 hours long

2.
Conducted within 3 miles of the job site

3.
Completed within 5 business days before you start pulverizing the roadbed

4.
Conducted during normal working hours

10

The following staff must complete JITT:

1.
Project manager

2.
Project superintendent

3.
Quality control staff

4.
Equipment operators

11

The JITT instructor must be experienced with CFIPR methods, materials, and tests.  The instructor must be neither your employee nor a Department field staff member.  The instructor must be registered as an engineer in the State.  Upon completion of JITT, the instructor must issue a certificate of completion to the participants.

12

The Engineer may waive training for personnel who have completed equivalent training within the 12 months preceding JITT.  Submit each certificate of completion for the equivalent training.
13

Test Strip

On the first day of CFIPR activities and within the limits of the CFIPR, construct a test strip of CFIPR to the specified depth for a single lane width at least 1,000 feet long.  Use the same equipment, materials, and construction methods for the test strip as the rest of the CFIPR.

14.  Delete "aggregate base" from the 3rd listed item when Para 30 is deleted.

The test strip must determine:

1.
Equipment, materials, and processes produce CFIPR in compliance with the specifications

2.
Effect of varying the reclaiming machine's forward speed and drum rotation rate on the consistency of the recycled material

3.
Optimal proportions of aggregate base, stabilizing agent, and water

4.
Rolling method and sequence to comply with the compaction specifications

5.
Dilution rate of asphaltic emulsion

15

Measure asphalt binder temperature for the test strip at the truck's tank for each load delivered to the job site.

16

Test the test strip for:

1.
Moisture content

2.
Gradation

3.
Relative compaction

17

If the test strip does not comply with the specifications, stop CFIPR activities.  Reprocess, recompact, or remove and replace the test strip until it complies with the specifications.  Do not resume CFIPR activities until you inform the Engineer of the adjustments you will make.  Construct a new test strip.

18

After approval of a test strip, if CFIPR does not comply with the compaction specifications, stop CFIPR activities and construct a new test strip.

19

Quality Control Inspection, Sampling, and Testing

Establish, maintain, and update a quality control system that includes inspection, sampling, and testing.  Meet with the Engineer 1 week before starting CFIPR activities to review the quality control system.

20

Take samples under California Test 125.  Give the Engineer unrestricted access to sampling and testing.

21

Furnish a testing laboratory with testing personnel for quality control that has been qualified under the Department's Independent Assurance Program.

22

Perform moisture content tests of existing asphalt concrete and underlying materials under California Test 226 not more than 7 days in advance of CFIPR activities.

23

Take a 1-quart asphalt binder sample and record the temperature for each load delivered to the job site.

24

Test a 3-pound sample of CFIPR material for gradation under California Test 202 for every 1,000 square yards of CFIPR.  Before compaction, take samples 3 feet from either longitudinal edge of the CFIPR section.  If the test results do not comply with the specifications, stop CFIPR activities and inform the Engineer.  Before resuming CFIPR activities, reprocess the noncompliant CFIPR material until it complies with gradation specifications.

25

Daily, take 6 samples of uncompacted CFIPR material that are each 0.5' x 0.5' in area and to the specified depth.  Evenly space the samples across the CFIPR section's full width.  Perform a sieve analysis on each sample under California Test 202 and discard the material retained on the 1-inch sieve.  From the material passing the 1-inch sieve, make 6 sample briquettes under California Test 304, Part 2.  Cure the briquettes at 100 °F for 72 hours.  After curing, allow the briquettes to cool to room temperature.  Test 3 briquettes for tensile strength at room temperature under California Test 371.  Test the remaining 3 briquettes for tensile strength under California Test 371 after soaking in water for 24 hours.

26

Measure and record the actual cut depth at both ends of the milling drum at least once every 300 feet along the cut length.  Take measurements in the Engineer's presence.

27

Determine the in-place density and relative compaction of the finished CFIPR layer for every 1,000 square yards of CFIPR.  Determine the relative compaction under California Test 231 modified as follows:

1.
Take nuclear gauge counts at 3 elevations within the CFIPR layer.  These elevations are identified as E1, E2, and E3.  The elevations are:

1.1.
E1 = 1/3 x (CFIPR thickness - 1 inch)

1.2.
E2 = 2/3 x (CFIPR thickness - 1 inch)

1.3.
E3 = (CFIPR thickness - 1 inch)

2.
Correction for oversize material does not apply

3.
A sample must contain no more than 5 percent retained on the 1-inch sieve and 10 percent retained on the 3/4-inch sieve

28

Measure the moisture content of the compacted CFIPR material under California Test 226 each time you take a compaction test.

29

If the test results do not comply with the specifications, stop CFIPR activities and inform the Engineer.  Before resuming activities:

1.
Inform the Engineer of the adjustments you will make

2.
Update the quality control system

3.
Construct a test strip demonstrating ability to comply with the compaction specifications

4.
Reprocess the noncompliant material until it complies with compaction specifications

MATERIALS

30.  Use when the DME recommends.  Add SSP 26-010 (Class 2 AB).

Aggregate Base

Aggregate base must comply with "Aggregate Base."  Use the 3/4-inch maximum grading.  Aggregate base must not include cinders.  Do not use aggregate base with more than 50 percent by volume of reclaimed asphalt pavement.  Aggregate base must weigh at least 105 pounds per cubic foot, determined under California Test 212, Compacted Method (by Rodding).

31

Asphalt Binder

Asphalt binder used in the stabilizing agent must comply with Section 92, "Asphalts," of the Standard Specifications.  The grade of asphalt binder must be PG 64-10.  Do not heat asphalt binder above 375 °F.

32*.  Insert percentage from 1 to 2 percent of cementitious material recommended by DME mix design.

Cementitious Material

In the stabilizing agent, add ___ percent cementitious material by dry weight of CFIPR material.  Cementitious material must be Type II portland cement under ASTM C 150.

33

Water

Water for CFIPR must be clean and contain no more than 650 parts per million of chlorides as Cl, and no more than 1,300 parts per million of sulfates as S04.

34

Asphaltic Emulsion

Asphaltic emulsion must comply with Section 94, "Asphaltic Emulsions," of the Standard Specifications.  The grade of asphaltic emulsion must be SS1h or CSS1h.

35

For dilution, the weight ratio of added water to asphaltic emulsion must not exceed 1 to 1.

36

Rapid Strength Concrete

Rapid strength concrete must be one of the following, or equal:

1.
Set 45

2.
Burke Fast Set

3.
Ceratech DOT

4.
Ceratech SL

CONSTRUCTION

37

General

Do not start CFIPR activities if the National Weather Service forecasts rain at the job site within 24 hours.  Do not start CFIPR activities if the ambient air temperature is below 50 °F or the road surface is below 50 °F.  If the ambient air temperature is below 50 °F, you may only finish and compact CFIPR.

38

Before starting each day's CFIPR activities, sweep the CFIPR area you constructed the previous day to remove loose material.

39

Equipment

CFIPR equipment for water and stabilizing agent must be independent, interlocked, and each must include the following:

1.
Digital electronic controller system

2.
Pumping system

3.
Spray bar system

40

Operating in relation to the equipment's forward speed and the weight of material being recycled, the controller, pumping, and spray bar systems must regulate stabilizing agent and moisture content of the milled pavement and underlying material.  The rate by weight of water added to make stabilizing agent must be controlled with the same controller.

41

Spray bars must be fitted with self-cleaning nozzles or nozzles that indicate flow.  Space the nozzles evenly at a rate of 1 nozzle for every 6 to 8 inches of mixing chamber width.

42

Apply the stabilizing agent atomized under pressure through individual and separate small orifices.

43

Fit an inspection nozzle at 1 end of the stabilizing agent spray bar.  The inspection nozzle must produce a representative sample of stabilizing agent.

44

Use a heating system to maintain the temperature of asphalt binder above 340 °F including when the asphalt binder is injected.  Use a thermometer in the asphalt binder feed line to the CFIPR machine before introduction of water to the asphalt binder to measure asphalt binder temperature.

45

Use a mass flow, coriolis effect type asphalt meter.  The meter must have a controller, a visible readout display, and printing capabilities.

46

The distance from the stabilizing agent spray nozzle to the top of the cutter tooth holder must be at least the depth of cut.

47

Mobile asphalt binder storage equipment must:

1.
Attach to the CFIPR machine

2.
Not leak

3.
Have a sampling valve

48

Do not service CFIPR equipment on the travelled way.

49

Spreading equipment must be mechanical.  Spreading equipment may be any of the following:

1.
Screed mounted on the rear of the mixing equipment

2.
Mixing equipment

3.
Motor grader

50

Compacting equipment must consist of 1 vibratory sheepsfoot roller with a blade for each CFIPR machine, a vibratory steel drum roller, and a pneumatic-tired roller.  Compacting equipment must be self-propelled and reversible.  The frequency and amplitude of vibrating rollers must be adjustable and exceed a static weight of 15 tons in vibratory mode.

51

Surface Preparation

Before CFIPR activities start, prepare the existing roadway surface by:

1.
Clearing foreign matter including vegetation

2.
Removing standing water

3.
Referencing the profile and cross slope

4.
Marking the proposed longitudinal cut lines on the existing pavement as follows:

4.1.
Cut lines must coincide with points where the existing cross slope changes, approximately at the centerline and edge of traveled way

4.2.
Cut lines must indicate the sequence of the cuts

Spreading Materials

52*.  Use when Para 30 is used, otherwise delete.  Use the spread rate used to develop the quantity of aggregate base.

Spread aggregate base over the full width of prepared roadway surface immediately before milling.  The spread rate must be _____.

53*.  Use the spread rate used to determine the quantity of cementitious material.

Spread cementitious material immediately before the operation that blends the milled material with stabilizing agent.  Spread dried cementitious material uniformly over the full width.  The spread rate must be ____.  Do not spread cementitious materials in windy conditions.

54

Inform the Engineer if adjustments to the stabilizing agent injection rate are necessary.

55

Do not apply water to an uncompacted surface.

56

Milling and Mixing

If you encounter unsuitable material under Section 19-2.02, "Unsuitable Material," of the Standard Specifications, remove subgrade to at least 2 feet below milling depth.  Replace unsuitable material with Class 2 aggregate base under Section 26, "Aggregate Base," of the Standard Specifications to the level of the existing pavement surface.

57*.  Insert forward speed of reclaiming equipment.  For existing asphalt concrete up to 6 inches thick, use 8 yards per minute.  For greater thicknesses, use 6 yards per minute.

The CFIPR equipment's forward speed must not exceed __ yards per minute.  Set the speed so that, when combined with the other adjustable components, the specified depth is milled in 1 pass.  Do not pulverize asphalt concrete before CFIPR activities.

58.  Delete ", aggregate base," if Para 30 is deleted.

The mixture of milled material, aggregate base, and cementitious material must comply with the following grading:

	CFIPR Gradation

	Sieve Size
	Percentage Passing

	4"
	100

	3"
	95 - 100

	1.5"
	85 - 100


59

The first cut width must equal the width of the milling drum and subsequent cut widths must be less than the drum width by at least 2 inches.  If a cut deviates more than 2 inches inside the cut line, immediately reverse to where the deviation began and mill along the correct line without any further water or stabilizing agent.  If a cut deviates more than 2 inches outside the cut line, immediately adjust.  With each cut, adjust the amount of water and stabilizing agent proportionally to the actual cut width.

60

Do not leave a gap of unmilled material between cuts.  Do not leave a wedge at the entry of the milling drum into the existing material.

61

Mark the existing pavement where each cut will terminate.  Position the mark to where the milling drum's center will be when the milling stops.  Start the following cut on this alignment at least 2 feet behind this mark.

62

The maximum time period between mixing the milled material with stabilizing agent and compacting the CFIPR is 3 hours.

63

Compaction

Compact immediately after spreading CFIPR.

64

During compaction, the moisture content determined under California Test 216 must be from 2 percent below the optimum moisture content to the optimum moisture content.

65

Compact CFIPR to a relative compaction of at least 98 percent.

66.  If profile and cross slope are not shown on the plans, the typical cross sections must specify "match existing" grades.

The profile and cross slope of the compacted CFIPR must be within 0.05 foot of the grade shown on the plans.

67

After compaction, apply water and roll with pneumatic-tired rollers.  The final surface must be free of ruts, bumps, indentations, and segregation.

68

Keep the compacted surface damp by lightly watering the surface 4 times per day for 4 days after compacting.

69

Apply a coat of diluted asphaltic emulsion to the finished surface.  The residual application rate of asphaltic emulsion must be from 0.13 to 0.25 gallons per square yard.  The dilution must be 50 percent water and 50 percent asphaltic emulsion.  Do not apply asphaltic emulsion until the moisture content is 2 percent below the optimum moisture content at mid-depth determined under California Test 216 and California Test 231.  Do not apply water to applied asphaltic emulsion.

70

Before placing HMA, take cores to determine the finished compacted CFIPR thickness.  Record each core's measurements in the Engineer's presence.  Each core's record must include the location, sublot, and station or postmile.  Take 1 core every 1,000 square yards except at day's end.  At day's end, if the quantity of CFIPR since the last core is from 500 to 1,000 square yards, take a core to represent this quantity.  If the quantity is less than 500 square yards, this quantity is represented by the previous core.  Fill core holes with rapid strength concrete.

71

If a core is more than 0.05 foot less than the specified thickness, core at intermediate sites to determine the extent of the deficient thickness.  Remove the CFIPR material deficient in thickness by cold planing to a depth of 0.2 foot below the finished CFIPR grade.  Replace the planed CFIPR with the hot mix asphalt specified for the project and compact thoroughly.

72

Sweep the entire surface and install construction area traffic control devices.

73

Do not open to traffic without the Engineer's approval.

74

Protect and maintain CFIPR until you place hot mix asphalt.  After applying asphaltic emulsion, keep the surface dry.  Repair damaged CFIPR material with hot mix asphalt.

MEASUREMENT AND PAYMENT

75

Cold foam in-place recycling including test strips is measured by the square yard.  The Engineer measures the area for payment using the in-place length and width of CFIPR.

76

Stabilizing agent (foamed asphalt) is measured by the ton as specified for asphalt under Section 92-1.04, "Measurement," of the Standard Specifications.

77.  Delete if Para 30 is deleted.

Aggregate base is measured and paid as specified under Section 26, "Aggregate Bases," of the Standard Specifications.

78

Stabilizing agent (cementitious material) is measured by the ton.

79

Asphaltic emulsion is measured under Section 94, "Asphaltic Emulsions," of the Standard Specifications.  Measure dilution water either by weight or volume in compliance with the specifications for weighing, measuring, and metering devices under Section 9-1.01, "Measurement of Quantities," or you may use water meters from water districts, cities, or counties.  If you measure water by volume, apply a conversion factor to determine the correct weight.

80

The contract price paid per square yard for cold foam in-place recycling includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in cold foam in-place recycling including coring, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

81

The contract price paid per ton for stabilizing agent (foamed asphalt) includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in stabilizing agent (foamed asphalt), complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

82

The contract price paid per ton for stabilizing agent (cementitious material) includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in stabilizing agent (cementitious material), complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

83

The contract price paid per ton for asphaltic emulsion shall include full compensation for furnishing all labor, materials, tools, equipment, and incidentals, and for doing all the work involved in asphaltic emuslsion, complete in place, including water for dilution, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

84

Costs for providing JITT are determined under Section 9-1.03, "Force Account Payment," of the Standard Specifications, except no markups are added.  You are paid 1/2 of the JITT costs.  JITT costs include training materials, class site, and the JITT instructor including the JITT instructor's travel, lodging, meals and presentation materials.  The costs for personnel attending JITT are paid by the party incurring the costs.

