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Use this nSSP to construct a cold in-place recycling project.

Cold in-place recycling during the pilot period will be limited to moderate to low volume roadways.

Do not use:

When pavement reinforcing fabric (PRF) is present within the layer of asphalt concrete that is to be recycled, or 

When rubberized asphalt concrete (RAC) is in the existing pavement to be recycled, except RAC(O) may be removed prior to recycling operations.

Cold in-place recycling is restricted to depths of 50-mm to 100-mm.  Existing pavement section must be at least 25-mm thicker than the depth of CIR to provide support for the recycling equipment.

Include SSPs and separate item for Asphalt Concrete wearing course over the recycled pavement.  Recycling of the existing pavement will provide an essentially smooth base course for the AC layer.  Therefore, profilograph requirements need to be included in AC.

Add SP 05-0XX to "Order of Work" and other applicable project specifics. Meet the following moisture requirements: The recycled pavement layer shall remain in place a minimum of 2 days without rainfall and until the moisture content is 1.5% or less prior to the initial layer of asphalt surfacing.

Add SSP 12-270 "Traffic Control System" and include lane closure length and time of closure restrictions in "Maintaining Traffic".

For assistance with site selection, prices for lime and concrete additives, and approval to use this nSSP, contact Hamid Moussavi at Materials Engineering and Testing Services at (916) 227-7234 or by e-mail at hamid_moussavi@dot.ca.gov.

Include SSP S5-200, "Damage Claims"

Include contingency or supplemental funds for “unsuitable material”.

1

10‑1. __ COLD IN-PLACE RECYCLING

This work consists of milling the existing asphalt concrete pavement to the length, depth, and width as shown on the plans; mixing the cold milled material with emulsified recycling agent and other additives where required; then spreading and compacting the recycled pavement mixture to the lines and grades as specified in these special provisions and as shown on the plans.

2

Attention is directed to “Order of Work” elsewhere in these special provisions.

3

This project is a pilot project to evaluate the construction and performance of cold in-place recycling.  No substitute processes or materials will be allowed. The provisions in Section 5-1.14, "Cost Reduction Incentive," of the Standard Specifications shall not apply to cold in-place recycling.

Cold In-Place Recycling is in the Pilot Phase. Just in-time training must be required.  A letter of reminder should be included in the RE File. 

Include at least $1,500 under Supplemental Work in the Engineer's Estimate to cover payment for an instructor for the Just‑In‑Time‑Training class and his/her lodging, travel, meals, and presentation materials.

4

JUST‑IN‑TIME TRAINING

Attending a 2‑hour minimum Just‑In‑Time Training (JITT) shall be mandatory, and consist of a formal joint training class on cold in-place recycling materials, equipment, placement, and quality control.  Construction operations for cold in-place recycling shall not begin until the Contractor's and the Engineer's personnel have completed the mandatory JITT.  The Contractor's personnel involved in cold in-place recycling mix design and quality control, as well as equipment operators and crew involved in the recycling and recycled paving operation, plus the Engineer's representatives including inspectors and testers, shall attend JITT.  JITT shall be in addition to the prepaving conference.

5

The JITT class will be conducted for not less than 2 hours on cold in-place recycling operations and recycled paving techniques.  The training class may be an extension of the prepaving conference and shall be conducted at a project field location convenient for both the Contractor and the Engineer.  The JITT class shall be completed not more than 5 days, not including Saturdays, Sundays or holidays, prior to the start of cold in-place recycling operations.  The class shall be held during normal working hours.

6

The JITT instructor shall be provided by the Contractor.  The instructor shall be experienced in the construction methods, materials, and test methods associated with construction of cold in-place recycling projects.  A copy of the course syllabus, handouts, and presentation material shall be submitted to the Engineer at least 7 days before the day of the training.  The Contractor and the Engineer shall mutually agree to the course instructor, course content, and training site.

7

Just‑In‑Time Training shall not relieve the Contractor of responsibility under the contract for the successful completion of the work in conformance with the requirements of the plans and specifications.

8

SURFACE PREPARATION

Before any recycling work begins, the Contractor shall prepare the existing roadway by:

A. Removing from the entire roadway width dirt, vegetation, standing water, combustible materials, oils, raised roadway markings, and other objectionable materials by sweeping, blading, or other approved method;

B. Accurately referencing the profile and cross slope as shown on the plans for the finished surface of the recycled pavement material; 

C. Accurately marking the proposed longitudinal cut lines on the existing roadway surface prior to commencement of cold in-place recycling operations.

9*.  Include district address.  PS&E submittal should include a Material Information Handout.

MATERIALS

Existing Material

A summary of existing material investigations is available to the Contractor in the "Materials Information" handout.  The handout may be obtained from ______________________________.

10

Cold Milled Asphalt Concrete

Existing asphalt concrete pavement shall be cold milled, pulverized, crushed, or sized and screened to conform to the following gradation before mixing with emulsified recycling agent:

	Sieve Sizes
	Percentage passing

	25‑mm
	100


11

The contractor shall separate any millings larger than 25 mm by screening or other means and break down by mechanical means to pass a 25 mm sieve.  Graded millings shall uniformly be incorporated into the recycled pavement mixture and oversized or deleterious material shall be disposed of as provided in Section 7‑1.13, "Disposal of Material Outside the Highway Right of Way" of the Standard Specifications.

12

Emulsified Recycling Agent

Emulsified recycling agent shall conform to the requirements of Section 94, “Asphaltic Emulsions”, of the Standard Specifications except Tables 1, 2, 3, and 4 are superseded by these special provisions.  Emulsified recycling agent shall conform to the following requirements:

	
	Test Method
	Requirement

	
	
	Minimum
	Maximum

	Tests on emulsion:

	Sieve test, % of weight sample
	AASHTO T59(1)
	---
	0.1

	Residue by distillation, %


	AASHTO T59(1)
	 60
	67

	RAP Coating Test 
	AASHTO T59(2)
	 Minimum Good

	Tests on residue by distillation:

	Penetration, 25C, 100g, 5s   (Target Value) (3)
	AASHTO T49(4)
	+/- 25%

	Absolute Viscosity at 60C, poise 
	AASHTO T2171(4)
	Report Only


Note:
1
Modify AASHTO T59 - distillation temperature of 177C with a 20 minute hold.

2 Mix emulsified recycling agent and water rates shall be determined by the mix design and with jobsite RAP. 

3
Target value shall be determined by the mix design

4
Sieve residue from distillation on #20 sieve prior to determining viscosity

13

The Contractor shall provide current test results and a Certificate of Compliance for emulsified recycling agent at the time of mix design submittal and each load of emulsion delivered to the jobsite in conformance with Section 94-1.05, “Test Results” of the Standard Specifications and these special provisions.  Test results shall be from an AASHTO accredited laboratory. 

14

Four 1-liter samples of emulsified recycling agent shall be submitted to the Engineer as part of the mix design submittal. 

15

During cold in-place recycling operations, the Contractor shall obtain two 1-liter samples of emulsified recycling agent from each load delivered to the project.  One sample shall be used for the Contractor’s quality control testing.  The remaining samples shall be delivered to the Engineer at the end of each working day.  

16

Emulsified recycling agent shall be sampled in plastic containers that are clean, dry, and sealed.  After sampling, care shall be taken such that the emulsified recycling agent sample shall be handled with care and not overheated.

17

Water

Water may be added to facilitate the uniform mixing of the emulsified recycling agent and the cold milled material.

18

Water used for cold in-place recycling shall be clean and free of foreign substances and shall not cause an adverse effect on either the emulsified recycling agent or the recycled pavement mixture.  Water added by the milling machine shall be measured, and the rate of added water can be between 0.5 and 5.0 percent of water added by weight of the recycled pavement mixture per the approved mix design unless a greater variation has been directed by the person designated by the Contractor to make adjustments in the field.

19

The quantity of residual recycling agent in the final recycled pavement mixture shall not vary due to the addition of water.

20

Additives

Cement or lime may be added to the cold in-place recycled pavement mixture as determined by the mix design.
21

At the time of the mix design submittal, the Contractor shall inform the Engineer of the process to be used for incorporating cement or lime into the recycling process.

22

Lime slurry shall be produced from high-calcium quicklime or hydrated lime conforming to the provisions in Section 24-1.02, "Materials", of the Standard Specifications.

23

Cement shall conform to the provisions in Section 90-2.01, "Portland Cement", of the Standard Specifications.  Cement shall be limited to no more than 1.0 percent by dry weight of cold milled material.

24

A Certificate of Compliance in conformance with the provisions of Section 6-1.07, “Certificates of Compliance”, of the Standard Specifications shall be furnished with each delivery of cement or lime.  The Certificate of Compliance shall be submitted to the Engineer with a certified copy of the mass of each delivery.

25
Mix Design

At least 14 days prior to beginning the recycling operation, the contractor shall submit a cold in-place recycled asphalt concrete mix design to the Engineer.  The mix design is for informational purposes only.  The mix design shall be performed by an AASHTO accredited or Caltrans approved laboratory. The Contractor shall determine the rate of emulsified recycling agent and additive to be added to the cold milled reclaimed asphalt pavement (kilograms of emulsified recycling agent per 100 kg of dry millings) as part of the mix design for the recycled pavement mixture.  Reclaimed asphalt pavement used in the mix design shall be obtained directly from the project site either by coring or milling, as approved by the Engineer.  Based on the characteristics of the reclaimed asphalt pavement taken from the project site, more than one mix design may be required.

26

The mix design for the recycled pavement mixture shall conform to the requirements in Lab Procedure 8, “Method of Test for Determining the Percent of Emulsified Recycling Agent to Use for Cold Recycling of Asphalt Concrete,” available on the internet at www.dot.ca.gov/hq/esc/Translab/fpmlab.htm.

28

The recycled pavement mixture shall conform to the following quality requirements throughout cold in-place recycling operations:

Cold In-Place Recycling Mix Requirements
	Design Parameters
	Requirement

	Gradation of Reclaimed Asphalt Pavement (RAP): CT 202
	Passing 25-mm (1”)

	Asphalt Content of RAP: CT 362 or CT 379 or ASTM D 2172 Method B
	Report

	Bulk Specific Gravity of Compacted Samples (1)(2): CT 308 Method C
	Report

	Maximum Theoretical Specific Gravity (2): CT 309 (including provisions of Section J)
	Report

	Air Voids of Compacted and Cured Specimens (2): CT 367 Part B
	Report

	Marshall Stability, Cured Specimen(2): AASHTO T 245 40°C (104°F)
	5,560 N (1,250 lb.) Minimum

	Marshall Retained Stability, AASHTO T 245, 40°C (104°F) Based on Moisture Conditioning on Cured Specimen (2)(3)
	70% minimum

	Ratio of Emulsion Residue to Cement  (mass:mass)
	3:1 Minimum

	Raveling Test, Section 9 of Lab Procedure 8, 10°C (50°F)
	Report


Note:
1
100 mm diameter mold compaction based on either 75 blow Marshall each side or gyratory compactor at 30 gyrations


2
Measurement on specimens after 60°C (140°F) curing to constant weight for no less than 16 hours and no more than 48 hours

3
Vacuum saturation of 55 to 75 percent, water bath at 25°C (77(F) for 23 hours, last 30 to 40 minutes in 40°C (104(F) water bath
29

During the mix design, the Contractor shall determine the target values for penetration at 25°C and viscosity at 60°C of the emulsified recycling agent to be used in production of the recycled pavement mixture.

30

The mix design report shall include gradation of millings; recommended water content range as a percentage of dry millings; optimum emulsion content as a percentage of dry millings; amount of additive as a percentage of dry millings; and corresponding density, air void level, absorbed water, Marshall stability, retained stability, and raveling at recommended moisture and emulsion contents.  For the emulsified recycling agent and any additives, include the designation, company name, location, residue content, and certificates of compliance. 

31

Contractor Responsibility

The Contractor is responsible for the final product.  Adjustments may be made in the field to the actual application rate of emulsified recycling agent or additives as needed, as provided by these special provisions, based on the opinion of the Contractor.  Any changes made by the Contractor shall be documented in conformance with these special provisions.

32

CONTRACTOR QUALITY CONTROL INSPECTION, SAMPLING, AND TESTING

The Contractor shall perform process and quality control sampling and testing, and exercise management control to ensure that cold in-place recycling and placement conforms to these specifications.  The Contractor shall submit a quality control (QC) plan to the Engineer 14 days prior to the start of the operation.  The QC plan shall include a recycling and paving plan outlining the sequence of work, including the maximum production rate for cold in-place recycling operations.  The Contractor and Engineer shall meet 7 days prior to the start of cold in-place recycling operations to review the QC plan.

33

The Contractor shall provide a testing laboratory and personnel to perform process and quality control sampling and testing during the cold in-place recycling, spreading, compaction, and finishing.  The proficiency of testing laboratories and sampling and testing personnel shall be reviewed, qualified, and accredited by the Department's Independent Assurance Program prior to providing services to the project.
34

Sampling and testing shall be performed at a rate sufficient to ensure that cold in-place recycling, placement, compaction, and finishing conforms to these specifications. The Engineer shall have unrestricted access to the laboratory, sampling, testing sites, and all information resulting from mix design and quality control activities.  All QC testing results shall be submitted to the Engineer on a daily basis. 
35

The project shall be divided into lots of 3000 square meters.  The contractor shall control the cold in-place recycling operation as follows:

1. The Contractor shall measure and record the actual recycle depth at each end of the milling drum at least once every 100 m along the cut length.
2. The amount of emulsified recycling agent shall be within 0.5 percent of the job mix formula established in the mix design for the cold in-place recycled asphalt concrete mixture.  Emulsion usage shall be recorded for each lot.  The percent of emulsified recycling agent shall be determined based on the ratio of emulsion used (mass) to the theoretical dry mass of the millings processed.

3. The Contractor shall measure and report in-place density, and relative compaction for the lot, and shall rework or reprocess any lot not meeting the requirements of these specifications.

4. Sample the recycled material behind the recycling equipment or the sized reclaimed asphalt pavement prior to the addition of the emulsified recycling agent for each lot. If the reclaimed asphalt pavement does not meet the allowable maximum particle size, the test results shall be reported immediately to the Engineer.  The Contractor shall reprocess the material or take other corrective action to attain conformance.

· On every third sample taken, the Contractor shall perform a wet field gradation for material passing the 25 mm through 4.75 mm sieves.  The Contractor shall compare the sieved sample to the gradation band determined from the mix design and adjust the emulsified recycling agent as needed.  

36

For each lot, the Contractor shall provide the following information: 

1. Length, width, depth of cut; and calculated mass (tonnes) of reclaimed asphalt pavement processed.

2. Amount of emulsified recycling agent added (tonnes), and the amount of emulsified recycling agent added compared to the total mass of the reclaimed asphalt pavement processed in the lot (percentage). 

3. Amount of any dry additives used (tonnes) and the amount of additive mass compared to the total mass of the reclaimed asphalt pavement processed in the lot (percentage).

4. Maximum particle size of the recycled material or the sized reclaimed asphalt pavement prior to the addition of the emulsified recycling agent. 

5. Nuclear gage readings of in-place density and calculated relative compaction (based on the maximum density defined by the most appropriate rolling vs. density chart) at 10 random locations.  
6. Copy of the rolling vs. density chart containing time and location of test strip that is basis for relative compaction calculations.

7. Ambient and compacted recycled surface temperatures.
37

Some sections of the pavement being recycled may require field adjustment for optimum results. For any changes made by the Contractor from one lot to the next, the Contractor shall document the reason for the change and identify each lot where such changes were made.
38

TEST STRIP AND START UP PROCEDURES

The first day of operations, the Contractor shall construct (within the limits to be cold in-place recycled pavement) a test strip of a single lane width and no more than 1500 meters in length.  The test strip section shall:
A. Demonstrate that the equipment, materials, and processes proposed can produce a recycled pavement material layer that conforms to the requirements of these special provisions; 

B. Determine the optimal rates for emulsified recycling agents, additives, and water recommended for the reclaimed asphalt pavement; and

C. Determine the sequence and manner of rolling necessary to obtain the density requirements of these special provisions.

39

The Contractor shall provide a sequence and manner of rolling which will define maximum compaction by establishing a rolling vs. density chart that shows the progress of densification from initial laydown through maximum obtainable density at the “break over point”.  The Contractor will determine relative compaction on the quantity within the test strip by measuring nuclear gage density at 10 random locations and computing the relative compaction.

40

If the relative compaction of quantity within the test strip or any lot does not meet the density requirements of these special provisions, the Contractor shall construct additional test strips to define the maximum density obtainable for the millings being produced; the rates of emulsified recycling agents, additives, and water; and the site conditions.  

41

Cold in-place recycling operations may continue through the first day, unless the Contractor’s equipment and process fail to meet the requirements for successful completion of cold in-place recycling operations in conformance with these special provisions.  Recycling operations shall not continue until a test strip conforming to the special provisions has been constructed and approved by the Engineer.  Test strips that do not conform to the special provisions shall be reworked, re-compacted, or removed and replaced at the Contractor's expense.

42

Upon acceptance of the test strip by the Engineer, the Contractor shall use the same equipment, materials, and construction methods for the remainder of recycling operations, unless adjustments are made by the Contractor and approved by the Engineer.  If adjustments are made, the Contractor will produce a new test strip to define the maximum density.

43

The Contractor shall provide a report as outlined in “Contractor Quality Control Inspection, Sampling, and Testing” of these special provisions.

44

PROPORTIONING 

Weighing and measuring devices used for the proportioning of ingredients, except continuous weigh belts, shall have been Type-approved by the Division of Measurement Standards, Department of Food and Agriculture, State of California.  Weighing and measuring devices used in the proportioning of slurry shall be tested in conformance with California Test 109 and these special provisions.

45

Portland Cement or Lime Slurry by Continuous Mixing

When a continuous proportioning operation for the production of slurry is used the proportioning device shall determine the exact ratio of water to lime at all production rates.  Rate-of-flow indicators and totalizers for like materials shall be accurate within 0.5 percent when compared directly.  The following methods shall be used: 

A.
Portland cement or dry lime shall be weighed using a belt scale.  Belt scale accuracy shall be such that, when operating between 30 percent and 100 percent of production capacity, the average difference between the indicated mass of material delivered and the actual mass delivered will not exceed 0.5-percent of the actual mass for 3 individual runs.  For any of the 3 individual runs, the indicated mass of material delivered shall not vary from the actual mass delivered by more than one percent of the actual mass.  Test run duration shall be for at least 0.5-tonne of cement or lime.  Tests shall be run using cement or lime, as appropriate, and shall be weighed on a certified scale.

B.
Water to be used in the slurry shall be measured with a meter.  Meter accuracy shall be such that, when operating between 50 percent and 100 percent of production capacity, the difference between the indicated mass of water delivered and the actual mass delivered shall not exceed one percent of the actual mass for 3 individual runs. Tests shall be weighed on a certified scale. Test run duration shall be for at least 1150 liters.

C.
Meters and scales used for the continuous proportioning of cement or lime and water shall be equipped with rate-of-flow indicators to show the rates of delivery of cement or lime and water and resettable totalizers so that the total amounts of cement or lime and water introduced into slurry storage tank can be determined.  Individual feeds for water and cement or lime shall be equipped with no-flow devices that stop slurry production when either of the individual ingredients is not being delivered to the slurry storage tank.
46

Portland Cement or Lime Slurry by Batch Mixing 

When a batch type proportioning operation for the production of slurry is used the following methods shall be used:

A.
Portland cement or dry lime shall be proportioned by mass.  The weighing of the cement or lime shall be performed at a certified scale.

B.
Water to be used in the slurry shall be measured with a meter.  Meter accuracy shall be such that, when operating between 50 percent and 100 percent of production capacity, the difference between the indicated mass of water delivered and the actual mass delivered shall not exceed one percent of the actual mass for 3 individual runs. Tests shall be weighed on a certified scale.  Test run duration shall be for at least 1150 liters.  

D. The water meter shall be equipped with a resettable totalizer.  When an automatic controller is used to batch the cement or lime it shall also control the proportioning of the water.  When an automatic controller is used to proportion the water the indicated draft of the water shall be within one percent of its total draft mass.

47

Proportioning During the Cold In-Place Recycling Operation

Cement or lime slurry shall be metered or weighed into the mass of the cold milled material using a mass flow, coriolis effect, type meter that will accurately measure the amount of cement or lime slurry to within 5 percent of the amount required by the mix design or as adjusted in the field.

48

Emulsified recycling agent shall be metered or weighed into the mass of the cold milled material using a mass flow, coriolis effect, type meter that will accurately measure the amount of emulsified recycling agent to within 0.5 percent of the amount required by the mix design or as adjusted in the field.

50

Scales used to calibrate proportioning devices used in the addition of lime or cement shall conform to the provisions in Section 9-1.01, "Measurement of Quantities" of the Standard Specifications and shall be error tested in conformance with California Test 109 within 72 hours of calibrating the proportioning devices.

51

COLD IN-PLACE RECYCING EQUIPMENT

General 

The recycling train shall be capable of milling and crushing or sizing the existing asphalt pavement.  The equipment used for mixing the cold millings with the emulsified recycling agent and additive shall be capable of producing a homogeneous and uniformly coated recycled pavement mixture.  The equipment used for placement of the recycled pavement mixture shall be capable of placement to the lines, grades, and requirements specified in these special provisions and shown on the plans.

52

The Contractor shall have available on the site of the work all equipment and materials to be used for recycling operations.  The recycling train shall consist of the following major components:

53

Pavement Milling Machine

The pavement milling machine shall be self-propelled.  The primary milling equipment shall have a minimum 3.6 m cutter capable of removing the existing pavement to the depths shown in the plans.  Milling equipment shall be equipped with automatic depth controls capable of maintaining the cutting depth to within 6-mm of the desired depth, and shall have a positive means for controlling cross slope. 

54

The milling operation shall not disturb or damage the underlying material.  The use of a heating device to soften the pavement will not be permitted.

55

A smaller milling machine may be used to mill the shoulders and miscellaneous areas.  

56

Crushing or Sizing Equipment

Crushing or sizing equipment shall be capable of producing reclaimed asphalt pavement to the size required prior to mixing millings with emulsified recycling agent.  

57

Mixing and Proportioning Equipment

The mixing equipment shall be capable of mixing the cold milled reclaimed asphalt pavement, emulsified recycling agent, water, and any additives to produce a completely and uniformly mixed, homogeneous recycled pavement mixture.

58

Weighing and measuring devices used for the proportioning of ingredients, except continuous weigh belts, shall have been Type-approved by the Division of Measurement Standards, Department of Food and Agriculture, State of California.  Weighing and measuring devices used in the proportioning of cold in-place material shall be tested in conformance with California Test 109 and these special provisions.

59

Pugmill

The recycle train shall have a continuous pugmill mixing plant with a belt scale or integrated microprocessor control system to control the mass of the cold milled reclaimed asphalt pavement being delivered to the mixing chamber and automatic controls to obtain the proper amount of recycling agent and additives being delivered.

60

The pugmill shall be equipped with paddles of a type and arrangement to provide sufficient mixing action and movement to the cold milled reclaimed asphalt pavement, emulsified recycling agent, and additive to produce properly mixed recycled pavement mixture.  The cold milled reclaimed asphalt pavement shall be fed from the crushing or sizing equipment to the mixer at a uniform and controlled rate.  Mixing shall continue until a thoroughly and uniformly coated recycled pavement mixture of unchanging appearance is produced at discharge from the mixer.

61

Water Storage and Supply Equipment

The recycle train shall have an independent source of water to properly disperse the emulsified recycling agent.  This source of water shall be interlocked with the weighing device or microprocessor for the measurement of the millings.

62

The source of water shall be independent of the cement or lime slurry.

63

Portland Cement or Lime Slurry Storage and Supply Equipment

Portland cement or lime slurry storage and supply equipment shall have agitators or similar equipment to keep the cement or lime slurry in suspension when held in the slurry feed tank.  Cement or lime slurry shall be kept in suspension during transport using agitator equipment.

64

Mixing and Spreading of Cement and Lime

Cement or lime slurry shall be produced at the jobsite as required by these specifications.  The Contractor shall provide the Engineer with batch logs daily.
65

Lime or cement slurry may be added directly to the pugmill or sprayed over the cutting teeth of the milling machine.  

68

Spreading Equipment

The spreading equipment shall be a paver and shall conform to the requirements of Section 39-5.01, “Spreading Equipment,” of the Standard Specifications.  Pavers shall have a minimum power of 127 kW.  The asphalt paver loading equipment shall be capable of picking up substantially all of the recycled pavement material and depositing it in the paving machine.  If the paving screed is directly attached to the cold recycling equipment, the recycled material shall be fed directly to the paving screed. 

69

Compacting Equipment

Compacting equipment shall conform to the requirements of conform to the provisions in Section 39‑5.02, "Compacting Equipment", of the Standard Specifications.  The contractor shall provide a minimum of 1 pneumatic-tired roller weighing at least 22.7 tonnes each and 2 double drum vibratory steel-wheeled rollers weighing at least 9.1 tonnes.  Rollers shall have a width of not less than 1.7 m.  All rollers shall have working water spray systems.

70

CONSTRUCTION

No cold in-place recycling work shall be performed during wet conditions, nor started if rain is imminent when the work is to be performed.  No recycling work shall be performed unless the pavement temperature is a minimum of 16°C and ambient temperature is a minimum 10°C and rising.  Recycling operations other than compaction shall be completed a minimum of 2 hours before sunset.

71

The Contractor shall ensure that there is no gap of un-recycled pavement material created between successive cuts (along the same longitudinal cut line), nor wedges of un-recycled pavement material created by the entry of the milling drum into the existing material. Longitudinal joints between successive cuts shall overlap a minimum of 100 mm. 
72

Any unsuitable subgrade material encountered shall be excavated and disposed of in accordance with Section 19-2.02 of the Standard Specifications. Unless otherwise directed by the Engineer, the resulting space shall be backfilled with Class 2 Aggregate Base in conformance with Sections 26-1.04, “Spreading,” and 26-1.05, “Compacting,” of the Standard Specifications and these special provisions. 

73

The Class 2 Aggregate Base shall be topped with Type A or B asphalt concrete or premixed bituminous surfacing equivalent in thickness to the existing asphalt concrete layer adjacent to the excavation.  If premixed bituminous surfacing is used, it shall be removed and replaced with Type A or B asphalt concrete prior to placement of the final asphalt concrete surface.  Asphalt concrete shall be placed in layers and compacted until the level of the existing road is reached.

74

The Contractor shall submit a contingency plan to the Engineer at least 14 days prior to starting the cold in-place recycling operation. The contingency plan shall describe the corrective actions the Contractor will use in the event of equipment break down. The corrective actions shall include provisions to repair and reopen the roadway to traffic, at the expense of the Contractor, using conventional asphalt concrete, cold mix asphalt concrete, or other materials approved by the Engineer.

75

SPREADING AND COMPACTION

Prior to pick up by the paver, remove and dispose of all visible oversized crack filler in the cold milled material or in the recycled pavement mixture.

76
The recycled pavement mixture shall be graded and compacted to the depth, lines, and grades established by the plans or Engineer and as required by these special provisions.

77

The recycled pavement mixture shall exit from the mixing chamber in a manner that prevents particle segregation. Care shall be exercised while spreading to avoid segregation, tearing, or scarring of the final compacted surface.  

78

Rolling shall commence at a time interval following the milling, mixing, and spreading of the recycled pavement mixture as determined by the mix design or directed by the Contractor.  Time intervals shall be based on ambient temperatures, weather, and type of emulsified recycling agent.  When possible, rolling shall not be started or stopped on uncompacted material.

79

Compacting of the recycled pavement mixture shall be completed using rollers meeting the requirements of these special provisions.  

80

The rolling pattern shall be changed when: 
Relative compactioncan not meet the requirements of these specifications. 

1. There are changes in recycled pavement mixture or proportions.
2. There are changes in placement equipment or procedures.
3. There is a significant change in temperature or weather conditions or controlling factor.
4. There is major displacement and/or cracking of the recycled pavement mixture.
A new rolling pattern will be established based on a new test strip.  
81

The final compacted surface of the recycled pavement mixture shall be free of ruts, bumps, indentations, raveling, irregularities, or segregation and shall meet the smoothness requirements of these specifications..  Cold in-place recycled asphalt concrete that does not conform to these special provisions shall be reworked, re-compacted, or removed and replaced at the Contractor's expense.

84

Initial Compaction

After compaction but prior to opening the roadway to traffic, the average in-place density shall be determined based upon nuclear gage readings of 10 random locations.  During in-place density testing of the compacted recycled pavement, the nuclear gauge shall be set to the recycled section thickness.  

85

The average in-place density shall be used to calculate the relative compaction for each lot.  The relative compaction shall be not less than 95 percent or grater than 105 percent of the maximum  density obtained in the test strip as required in these special provisions.  
86

If additional rolling does not achieve relative compaction, a new rolling pattern shall be established such that a new maximum  density is determined.  However, care should be taken not to over-roll the mat based on visual observations of check cracking or shoving.  

89

After initial compaction has been achieved, and prior to opening the recycled pavement mixture to traffic, the Contractor shall apply a flush coat to the recycled pavement surface. The flush coat shall be emulsified asphalt that has been diluted 50 percent by volume with water.  The flush coat shall be applied to the finished surface at a rate of 0.25 to 0.55 liters per square meter (0.05 to 0.12 gallons per square yard). The rate of application shall be determined by the Contractor and shall be such that a stable and safe roadway surface can be maintained until the surface is overlaid.  Immediately following application of the flush coat, the cold in-place recycled pavement surface shall be covered with sand at a rate of 1.0 to 2.0 pounds per square yard (0.5 to 1.0 kg per square meter).  The exact rate will be determined by the Contractor.  Excess sand shall be removed from the pavement surface by sweeping.  Sand shall be free from clay or organic material.

90

The recycled pavement shall remain in place prior to placement of the initial asphalt concrete layer either:

A. For a minimum of 2 days and until there is less than 1.5 percent moisture remaining in the cold in-place recycled pavement mixture; or  

B. A minimum of 10 days without rainfall.  
90a

The recycled pavement shall be covered with the initial asphalt concrete layer in the same construction season. The contractor is responsible for maintenance of the recycled pavement mixture during winter and any damaged area shall be replaced with the same depth of hot mix asphalt.    

91

Any subsequent surface treatment or overlay of the recycled pavement shall not be placed until the relative compaction of the recycled pavement layer is not less than 95 percent or greater than 100 percent of the maximum density determined by a test strip conducted on the recycled pavement at the time of paving.

92

Release to Traffic
Prior to opening the recycled pavement to traffic, signs shall be furnished and placed adjacent to both sides of the traveled way where recycling operations are being performed on a traffic lane.  The first C6 sign in each direction shall be placed where traffic first encounters a recycling location, regardless of which lane the recycling is being performed on.  The W6 (35) signs need not be placed in those areas with posted speed limits of less than 40 MPH.  The signs shall be placed at maximum 600‑m intervals along each side of the traveled way and at public roads or streets entering the recycled pavement surface area as directed by the Engineer.

93

The C6 and W6 signs shall be maintained in place at each location until the initial layer of asphalt concrete surfacing at that location is completed.  The C6 and W6 signs shall conform to the provisions for construction area signs in Section 12, "Construction Area Traffic Control Devices," of the Standard Specifications.  The signs may be set on temporary portable supports with the W6 below the C6 or on barricades with the W6 sign alternating with the C6 sign.
94

The Contractor shall be responsible for protecting and maintaining the recycled pavement material layer until the initial layer of asphalt surfacing is placed.  Any repairs required shall be at the Contractor’s expense.  Any damage or defects in the layer shall be repaired immediately.  An even and uniform surface shall be maintained.

95

Smoothness
96

The finished recycled pavement surface shall be profiled by the Contractor in the presence of the Engineer.  Two profiles shall be obtained in each lane.  The profiles shall be approximately one meter from and parallel with the edge of the lane.

97

Profiles shall be performed using a California Profilograph or equivalent in conformance with the requirements in California Test 526 and as specified in these special provisions.  Prior to beginning profiles, the profilograph shall be calibrated in the presence of the Engineer.

98

High point areas in the finished recycled pavement surface with deviations indicated by the profilograph in excess of 7.5 mm within a length of 7.5 m or less shall be corrected by the Contractor

99

Profile requirements will not apply to the following areas, but these areas shall conform to the straightedge requirements.

A.
Horizontal curves with a centerline curve radius of less than 300 m and pavement within the superelevation transition for those curves.

B.
Ramps and connectors with grades 8 percent or steeper, and with superelevation rates greater than 10 percent, as determined by the Engineer.

C.
City or county streets and roads.

D.
Turn lanes and collector lanes that are less than 500 meters in length.

E.
Shoulders and miscellaneous areas.

F.
Pavement placed one meter from and parallel with the joint between asphalt concrete pavement and existing curbs, gutters or existing pavement.

G.
Pavement within 15 m of a transverse joint that separates the pavement from an existing pavement, approach slab or structure surface not constructed under the contract.

100

Profilograph operations shall be in conformance with the lane closure requirement in "Maintaining Traffic" of these special provisions.  The profilograph operation shall be complete prior to preliminary acceptance.

101

When a straightedge 3.6 m ± 0.06‑m long is laid on the finished recycled surface and parallel with the centerline, the surface shall not vary more than 3 mm from the lower edge of the straightedge.  The transverse slope of the finished surface shall be uniform to a degree such that no depressions greater than 6 mm are present when tested with a straightedge 3.6 m ± 0.06‑m long laid in a direction transverse to the center line and extending from edge to edge of a 3.6‑m traffic lane.

102

Areas of the completed surface that do not meet the specified surface tolerances shall be brought within tolerance by a method chosen by the Contractor and approved by the Engineer.  .

103

Deviations in excess of 7.5 mm that cannot be brought into specified tolerance shall be corrected by removal and replacement.  Replaced material shall meet the tolerances specified above.  Corrective work shall be at the Contractor's expense except that flagging costs will be paid for in conformance to the provisions in Section 12‑2, "Flagging," of the Standard Specifications.  The Contractor shall profile the areas that have received corrective work until the final profile of the area is within the specified tolerance.

104

The originals of the final profilograms that indicate the completed surface conforms with the profile requirements shall become the property of the State and shall be delivered to the Engineer prior to acceptance of the contract.

105

The Contractor shall provide, while performing profilograph and straightedge operations, a shadow vehicle.  The shadow vehicle shall consist of a truck mounted crash cushion conforming to "Traffic Control System for Lane Closure" of these special provisions.  The shadow vehicle shall operate within a stationary lane closure.  The shadow vehicle shall maintain a 23 to 25 meter distance from the profilograph or straightedge operation at all times.
106

MEASUREMENT

Cold in-place recycling shall be measured by the square meter.  The area to be paid for will be calculated on the basis of accepted work completed to the dimensions shown on the plans, adjusted by the amount of any change ordered by the Engineer.  Cold in‑place recycling performed outside those dimensions will not be measured or paid for.  Test strips conforming to the requirements of these special provisions will be included in the quantity to be paid for.
107

Quantities of emulsified recycling agent to be paid for as contract items of work will be determined in accordance with the methods provided in 94, "Asphaltic Emulsions."

108

Additives will be measured by the tonne in conformance with the provisions in Section 9‑1.01, "Measurement of Quantities.”
109

PAYMENT

The contract price paid per square meter for cold in-place recycling shall include full compensation for furnishing Just-In-Time Training, all labor, materials (including, water, emulsion for flush coat, and sand for sand blotting), tools, equipment, and incidentals; for doing all the work involved in cold in-place recycling, complete in-place (including preparation of the existing roadway surface and referencing the profile and cross slope of existing pavement); for mixing, blending, placing, and compacting the recycled pavement mixture; for reworking all material in overlapping adjacent cuts; for protection and maintenance of the recycled layer; for performing all testing (including mix design, gradation, and relative compaction tests); for re‑establishing the profile and cross slope grade for the finished surface of the recycled layer; for calibrating equipment; for obtaining measurements and recording results of all tests; and for furnishing, placing, maintaining, and removing signs and temporary supports or barricades for the signs, as shown on the plans, as specified in these special provisions, and as directed by the Engineer.

110

Emulsified recycling agent will be paid for at the contract price per tonne for emulsified recycling agent.  No adjustment of compensation will be made for any increase or decrease in the quantities of emulsified recycling agent required, regardless of the reason for the increase or decrease.  The provisions in Section 4‑1.03B, "Increased or Decreased Quantities," shall not apply to emulsified recycling agent.

111

Additive will be paid for at the contract price per tonne for additive.  No adjustment of compensation will be made for any increase or decrease in the quantities of additive required, regardless of the reason for the increase or decrease.  The provisions in Section 4‑1.03B, "Increased or Decreased Quantities," shall not apply to additive.
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