Special Provision

39-xxHIPR_Draft 12-27-04

Page 2 of 13

Draft Special Provision-Pilot Projects

39-XXX_Draft 12-22-04
Page 1 of 13
Use this NSSP to construct a Hot-in-Place Recycling project.

Do not use:

When pavement reinforcing fabric (PRF) is present in significant amounts and full width of lane/roadway, or 

When rubberized asphalt concrete (RAC) is in the existing pavement to be recycled.

When there are more than two chip seal applications on the existing pavement to be recycled.

Hot-in-place recycling is restricted to depths of 40-mm to 50-mm. If RAC open-graded is present, remove RAC(O) prior to recycle operation

Add SP 05-0XX to "Order of Work" and other applicable project specifics.

Add SP XX-XXX to “Order of Work” to retain 25% of the estimated Hot-in-place recycle for 90 days per final acceptance Conditions.

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

For approval to use this NSSP contact Shakir Shatnawi

Include SSP S5-200, "Damage Claims"

10‑1.__  HOT-IN-PLACE RECYCLING

This work shall consist of softening the existing asphalt pavement with heat, milling or scarifying the top 40 to 50mm and thoroughly remixing, leveling and compacting the milled/scarified material. The work shall include the addition and mixing of recycling agents and the addition and mixing of virgin hot mix as required. The work shall be accomplished by a single pass of an equipment train, which is capable of cleaning, heating, milling or scarifying, mixing, re-leveling and compaction

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 hot-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 recycled asphalt concrete

4
JUST‑IN‑TIME TRAINING

Attending a 4‑hour Just‑In‑Time Training (JITT) shall be mandatory, and consist of a formal joint training class on hot-in-place recycling materials, equipment, placement and quality control.  Construction operations for hot-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 hot-in-place recycling mix design; 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 4 hours on hot-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 hot-in-place recycling operations.  The class shall be held during normal working hours.

6
The JITT instructor shall be experienced in the construction methods, materials, and test methods associated with construction of hot-in-place recycling projects.  The instructor shall be provided by the Contractor.  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 course instructor, the 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 cleaning the surface and removing all dirt, thermoplastic markers, rubberized materials, oils and other objectionable materials by blading, brooming, flushing with water or other approved methods.

9

Temperature

Recycling operations shall not be performed unless the atmospheric temperature is at least 10 degrees C.

The temperature behind the laydown machine shall be selected to achieve the specified density. The contractor shall establish the compaction temperature in the test strip.  The operating temperature shall not vary by more than plus or minus 11 C from the target value.

10

MATERIALS

11

Recycling Agent 

Recycling agent shall be non-emulsified.  Recycling agent shall conform to ASTM D 4552-92, “Hot-Mix Recycling Agents.”

12

The Contractor shall provide test results for the recycling agent from an AASHTO accredited laboratory.  The Contractor shall provide test results and a Certificate of Compliance in conformance with Section 94-1.05, “Test Results” of the Standard Specifications.

13

Recycling agent shall be heated to a temperature determined by the contractor prior to mixing the hot milled asphalt concrete.

The Contractor shall provide test results for recycling agent from an AASHTO accredited laboratory.  The Contractor shall provide test results and a Certificate of Compliance in conformance with Section 92-1.03, “Test Report” of the Standard Specifications.

14

Aggregates 

Aggregate and combined aggregate to be used in the virgin hot mix asphalt shall conform to the quality and gradation provisions of these specifications.

15

Aggregates shall be clean and free from decomposed or organic materials and other deleterious substances.  Fractured faces of the aggregate shall be obtained by crushing.

16

The target value for the percent passing each designated sieve size for the aggregate blend used in the virgin hot mix asphalt shall be determined by the Contractor and reported to the Engineer in the hot-in-place recycled pavement mixture mix design submittal.

17

The aggregate used in virgin hot mix asphalt shall conform to the following quality requirements:

AGGREGATE QUALITY REQUIREMENTS

	Quality
	Test
	Requirement

	Percent of Crushed Particles    (Min.)

Coarse Aggregate 

Fine Aggregate 

       (Passing 4.75-mm, Retained on 2.36-mm)
	CT 205  1
	90%

90%

	Los Angeles Rattler

Loss at 100 Rev. (Max.)

Loss at 500 Rev. (Max.)
	CT 211
	10%

45%

	Sand Equivalent (Min.)
	CT 217
	47

	Cleanness Value (Min.)
	CT 227
	57

	Notes:

	1
The last sentence of the third paragraph in Section D, "Test Procedure," of CT 205 is modified to read: "Any particle having two or more fresh mechanically fractured faces shall be considered a crushed particle.”


18

Virgin Hot Mix Asphalt

Virgin hot mix asphalt may be added as required.  The aggregate gradation target values and asphalt ratio (kilograms of asphalt per 100 kg of dry aggregate) for the virgin hot mix asphalt shall be determined by the Contractor and reported to the Engineer in the hot-in-place asphalt concrete mixture mix design submittal.

19

The virgin hot mix asphalt shall be a mixture of aggregate and asphalt which conform to Section 39, “Asphalt Concrete,” of the Standard Specifications except that Section 39-2.02, “Aggregate,” shall not apply.

20

Hot-in-place Recycled Asphalt Concrete Mix Design

At least 14 days prior to beginning the recycling operation, the contractor shall submit a hot-in-place recycled asphalt concrete mixture design to the Engineer.  The mix design shall be performed in conformance with Asphalt Institute’s Manual Series Number 2 (MS-2), Appendix A, “Mix Design Using RAP” using California Test 367 to perform Step 5.

21

The Contractor shall perform mix designs that reflect the pavement materials present in the roadway surface to be recycled.  The Contractor shall obtain material samples from the roadway by cores or grinding.

22

Mix Design Submittal

The contractor shall submit the proposed hot-in-place mixture design to the engineer fourteen (14) working days prior to the start of construction.

The hot-in-place recycled asphalt concrete mixture design submittal shall include the following information:

1. Asphalt binder content of the asphalt pavement to be recycled

2. Penetration at 25ºC and viscosity at 60ºC of the asphalt binder contained in the asphalt pavement to be recycled

3. Gradation of the aggregate in the asphalt pavement to be recycled (after extraction of binder)

4. Gradation of aggregate and percent asphalt of the virgin hot mix asphalt added

5. Type and amount of recycling agent 

6. Penetration at 25ºC and viscosity at 60ºC and 135ºC of the recycled binder in the recycled mixture (includes recycled pavement, virgin hot mix asphalt plus recycling agent).

7. Target values for aggregate gradation (includes recycled pavement plus virgin hot mix asphalt) and percent of asphalt (includes recycled pavement, virgin hot mix asphalt plus recycling agent) of recycled asphalt concrete mixture.

8. Stability and volume analysis information of the recycled mixture as described in CT 367.

9. Source and properties of recycling agents proposed for use.

10. Source and properties of asphalt cement proposed for use.

11. Source and properties of the aggregates proposed for use in Virgin hot mix asphalt.

23

Contractor Responsibility
The Contractor shall comply with Federal, State, and Local environmental laws, rules, regulations, and ordinances including, but not limited to, air quality requirements.

CONTRACTOR QUALITY CONTROL INSPECTION, SAMPLING, AND TESTING

The Contractor shall submit a quality control (QC) plan to the engineer 14 days prior to the start of the operation.

The Contractor shall perform quality control sampling and testing, and exercise management control to ensure that hot-in-place recycling and placement conforms to these specifications.  The Contractor and Engineer shall meet one week prior to the start of the hot-in-place recycling operations to review the Contractor’s quality control plan.

25

Quality control, sampling, and testing shall be provided during the hot-in-place recycling, placement, compaction and finishing.  Sampling and testing shall be performed at a rate sufficient to ensure that hot-in-place recycling, placement, compaction and finishing conforms to these specifications.  All QC testing results shall be submitted to the Engineer on a daily basis.

26

The Contractor shall provide a testing laboratory and personnel to perform quality control sampling testing.  The Engineer shall have unrestricted access to the laboratory, sampling and testing sites and all information resulting from mix design, quality control activities.

27

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.

28

The project shall be divided into 3,000 square meter lots.  For each lot the Contractor shall provide the following information: 

1. Length, width and depth of cut, and measured mass (tonnes) of material processed.

2. Amount of recycling agent added (tonnes), and calculated percentage of recycling agent mass compared to the total mass of the material processed in the lot. 

3. Gradation test results for the hot-in-place recycled asphalt concrete mixture.  Gradations shall conform to the following:

	Sieve Size
	Production Tolerance

	Greater than 600 (m
	Target Value +/- 7%

	600 (m
	Target Value +/- 4%

	75 (m
	Target Value +/- 2%


4. Asphalt content of the hot-in-place recycled asphalt concrete mixture.  Asphalt content shall be within +/- 0.5 percent of the target value established in the mix design for the hot-in-place recycled asphalt concrete mixture in accordance with CT 382. 

5. After compaction but prior to opening the roadway to traffic, the percent of maximum theoretical density shall be not less than 92 percent nor more than 97 percent.  The percent of maximum theoretical density shall be determined by California Test 375 modified to use maximum theoretical density (Rice Method) in accordance with CT 309 in lieu of test maximum density (TMD) as provided in Part 5, "Determining Test Maximum Density."

6. Each day, the Contractor shall take and split a sample of hot-in-place recycled asphalt concrete mixture for determining the maximum theoretical density in accordance with CT 309.  The sample shall be taken at a location agreed to by the Engineer.  The second split sample shall be labeled with location by station and delivered to the Engineer.

7. Once daily, the Contractor shall sample the hot-in-place recycled asphalt concrete mixture behind the recycling equipment and testing for stability.  

8. 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.

29

HOT-IN-PLACE RECYCING EQUIPMENT

30

General 

The contractor shall indicate at the pre-construction conference the type of equipment intended for use.

31


Heating Units
Heating units shall impart thermal energy to the asphalt pavement without charring the asphalt binder and without breaking aggregate particles. The heating unit shall be so equipped that heat application shall be under an enclosed or shielded hood.


The heating unit shall supply heat a minimum of 100 mm beyond the width of recycling. When a pass is adjacent to a previously placed mat, the heating shall extend 100 mm into the adjacent mat and the joint shall be located a minimum of 100 mm into the previously placed mat.

It shall be the responsibility of the contractor to protect the adjacent landscape from damage by shielding and/or water spray or other methods.

32


Pavement Removal Units
One or more pavement removal units capable of removing the pavement to the desired depth shall be used. Automatic grade and cross slope controls are required on the final pavement removal unit in the equipment train. The equipment shall be capable of height adjustment in order to clear utility hardware and other obstructions in the pavement surface.

The milled or scarified material, recycling agent, and virgin hot mix, shall be fed into a mixing unit and thoroughly mixed. The resulting mixture shall be fed into a spreading and leveling unit.

33

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 hot in place material shall be tested in conformance with California Test 109 and these special provisions.

35

Distribution and Blending Units

Units capable of uniformly introducing recycling agents and virgin hot mix asphalt shall be integral components of this equipment. A metering system shall be used for adding and uniformly blending a recycling agent with the hot milled material. The equipment shall be capable of providing the following:

1. The recycled train shall have a continuos process mixing plant with an approved weighing device connected to microprocessing unit to determine the mass of the hot milled material being delivered to mixing chamber, and automatic controls to proportion in the proper amount of recycling agent and virgin hot mix.

2. Control of the quantity of the recycling agent application rate of 0.1 to 2.0 percent recycling agent by mass of recycled mixture.

3. Heating the recycling agent to within plus or minus 14 C of the temperature required for recycling agent distribution

4. Uniform mixing of recycled pavement, recycling agent and virgin hot mix asphalt in a pugmill or continuous mixing chamber such that resulting asphlt concrete is blended.

5. The recycling machine shall be equipped with a meter capable of registering the rate of flow and the total delivery of recycling agent introduced into the mixture.  The meter shall also be equipped with valves and a nozzle, in a convenient location, for the purpose of material testing, as provided in Section 9-1.01, "Measurement of Quantities," of the Standard Specifications.

36

Spreading Equipment

The spreading equipment shall be a paver and shall meet the requirements of section 39-5.01 “Spreading Equipment” of the Standard Specifications.

The heated and milled/scarified materials shall have a temperature in a range between 110 C and 143 C as measured immediately behind the laydown machine. The temperature shall be selected with this range to provide for adequate compaction. This selected temperature shall not vary by more than plus or minus 11 C from the target value and shall always be above the lower limit of 110 C. 

37

COMPACTION

Compacting of the recycled mix shall be completed using rollers and rolling patterns which will meet the compaction requirements of these special provisions.  The rolling pattern shall be determined in the test strip as required by these special provisions.

The selected rolling pattern shall be followed unless changes in the recycled mix or placement conditions occur and a new rolling pattern is established at that time.

38

TEST STRIP AND START UP PROCEDURES

As part of the first day of operations, the Contractor shall construct (within the limits to be hot-in-place recycled) a test strip of recycled pavement mixture of a single lane width at least 500 meters in length.  The test strip section shall:
A.
Demonstrate, that the equipment, materials and processes proposed and furnished by the Contractor can produce a recycled pavement mixture layer that conforms to the requirements of these special provisions;

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

39

Hot-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 the hot-in-place recycling process in conformance with these special provisions.  

40

Hot-in-place recycling operations shall not begin until a test strip conforming to these special provisions has been constructed.  The test strip must be approved by the Engineer prior to proceeding with the work.

41

The Contractor shall construct additional test strips when the compaction of any lot does not meet the density requirements of these special provisions. 
44

CONSTRUCTION

45


Heating and Milling or Scarifying

The pavement surface shall be evenly heated, milled/scarified and reworked to the widths and depths shown on the plans. There shall be no burning or scorching of trees, shrubs or other items near the recycled pavement.
46

ACCEPTANCE

The acceptance of the hot-in-place recycled asphalt concrete pavement shall be based on 2 conditions; preliminary acceptance and final acceptance.

47

Preliminary Acceptance:

Within 5 days of the completion of the recycling operation, the Contractor and Engineer shall evaluate the pavement surface for surface blemishes (visual inspection) and take cores to evaluate thickness and compaction.

48

Visually, the surface of the hot-in-place recycled asphalt concrete shall be free from raveling, segregation, rutting, humps, depressions, or irregularities; and shall meet the smoothness requirements of these specifications.

49

The Contractor, in the presence of the Engineer, shall remove 40 cores from random locations throughout the project length.  The project shall be divided into 4 equal portions, and each portion shall be subdivided into 2 parts representing each direction of traffic.  Five cores shall be located randomly in each of the 8 equal portions of the project.

50

Cores shall be taken to the full depth of the pavement, and the portion of the core that is recycled mixture shall be removed by means of sawing.  Cores that are damaged during coring or sawing shall be replaced with another core taken randomly from the same subdivided portion of the project.

51

Final Acceptance:

Within 90 days of the completion of the recycling operation, the Contractor and Engineer shall evaluate the pavement surface for:



No Raveling 



No Flushing



No Rutting 



No Cracking



No Delamination

52

Cores shall be used to determine thickness and relative density as follows:

53

Thickness
1. Pavement thickness measurements will be made in accordance with the requirements in California Test 531.  The average thickness for any 5 cores within a subdivided portion of the project shall be no less than 2.5-mm less than the thickness requirements of the plans with no individual core being more than 5-mm deficient in thickness.

2. The hot-in-place recycled asphalt concrete in any subdivided portion of the project that does not meet the thickness requirements of these specifications shall be removed and replaced with asphalt concrete.

54

Compaction
1. Following thickness measurements, the specific gravity of each core shall be determined using California Test 308, Method “A”.

2. The specific gravity of each core will be compared to the maximum theoretical density of the split sample of recycled mixture taken nearest the core site during production.

3. The average percent of maximum theoretical density for any 5 cores within a subdivided portion of the project shall be no less than 92 percent and no greater than 97 percent with no individual core being less than 90 percent or more than 97 percent.

4. The hot-in-place recycled asphalt concrete in any subdivided portion of the project that does not meet the compaction requirements of these specifications shall be removed and replaced with asphalt concrete.

55

Smoothness

When a straightedge 3.6 m ± 0.06‑m long is laid on the finished surface and parallel with the center line, 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.

56

Pavement within 15 m of a structure or approach slab shall conform to the smoothness tolerances specified in Section 51‑1.17, "Finishing Bridge Decks" of the Standard Specifications.

57

The completed 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.

58

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.

59

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

60

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 of 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.

61

The Contractor shall complete initial runs of the profilograph prior to opening the completed surface to public traffic.  Profilograph operations shall be in conformance with the lane closure requirement in "Maintaining Traffic" of these special provisions.  In the event that initial profiles can not be made prior to opening the pavement to public traffic, they shall be made the next day that lane closures are permitted for the area to be profiled.  The Contractor may request to delay the profilograph operation by submitting to the Engineer in writing at least 7 days prior to the start of hot-in-place recycling operations.  The profilograph operation shall be complete prior to preliminary acceptance.

62

Areas of the completed surface that do not meet the specified surface tolerances shall be brought within tolerance by abrasive grinding.  Abrasive grinding shall conform to the provisions in the first paragraph and the last 4 paragraphs in Section 42‑2.02, "Construction," of the Standard Specifications, except that the grinding residue shall be disposed of outside the highway right of way.

63

Abrasive grinding shall be performed to reduce individual deviations in excess of 7.5 mm.  Deviations in excess of 7.5 mm which cannot be brought into specified tolerance by abrasive grinding shall be corrected by removal and replacement.  Replaced material not meeting the specified tolerances shall be corrected by the methods 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 abrasive grinding or corrective work until the final profile of the area is within the specified tolerance.

64

When abrasive grinding is used to bring the completed surface within the specified surface tolerances, additional abrasive grinding shall be performed as necessary to extend the area ground in each lateral direction so that the lateral limits of grinding are at a constant offset from, and parallel with, the nearest lane line or pavement edge, and in each longitudinal direction so that the grinding begins and ends at lines normal to the pavement centerline, within a ground area.  Ground areas shall be neat rectangular areas of uniform surface appearance.

65

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.

66

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.

67

MEASUREMENT


Hot-in-place Recycling
Quantities for the hot-in-place recycled asphalt concrete to be paid for will be calculated on the basis of the dimensions shown on the plans of completed and accepted work adjusted by the amount of any change ordered by the Engineer.  This area shall not exceed that shown on the plans unless approved by the Engineer.

68

PAYMENT

The contract price paid per square meter for hot-in-place recycled concrete shall include full compensation for furnishing all labor, materials, tools, equipment and incidentals, and for doing all the work involved in hot-in-place recycling, complete in-place, including preparation of the existing roadway surface, mix design testing, quality control testing, performing profiles and corrective work; performing coring and obtaining measurements and recording results of all tests including mix design testing and quality control testing and cores; 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.
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