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Edit for type of rejuvenating agent.

Type "A" rejuvenating agents are good for pavements in good profile, but exhibiting signs of aging (i.e. minor hairline cracking, raveling and pitting.)

TYPE "B" Rejuvenators  are good on pavements that are experiencing more severe deterioration than can be addressed with a Type A Rejuvenator including larger pitting, pop-outs of surface aggregate, moderate cracking and increased segregation.

TYPE "C" Rejuvenators are good on any asphalt pavement (including Rubberized) and most thin lift asphalt surface treatments.  Depending on atmospheric temperature, the product breaks in a matter of minutes and is usually ready for traffic within one hour.

Type "D" Rejuvenating Seal should be used on roads from three to six years old with  PCI values between 80 and 100, also beneficial in situations where the surface has an open texture and the existing binder is brittle from age.

Type "E" Rejuvenating Seal should be used on roads with PCI values between 25 and 70, where the road is experiencing minor to sever cracking.  This treatment works well in lieu of crack sealing the roadway where it is so severely cracked that crack sealing costs are prohibitive .  Additionally it can be used on OGAC that is raveling and additional oil and cover treatment is required.
10‑1.__ ASPHALT REJUVENATING AGENT

Asphalt rejuvenating agent shall conform to the provisions for seal coats in Section 37-1, "Seal Coats," of the Standard Specifications and these special provisions.

2.  Para. 2 and 3.  Use with Type A rejuvenating agent.

Asphalt rejuvenating agent Type A shall conform to the provisions for fog seal coat.

3

The emulsion for asphalt rejuvenating agent Type A shall conform to the provisions for asphaltic emulsion in Section 94, "Asphaltic Emulsions," of the Standard Specifications and shall be a petroleum resin base uniformly emulsified with water conforming to the following:

Asphalt Rejuvenating Agent Type A

Test
Test Method
Requirements 



Minimum
Maximum

Viscosity, 25°C, SFS, sec.
AASHTO T 59
15
40

Miscibility Test  a
AASHTO T 59

No coagulation

Sieve, w%   b
AASHTO T 59

0.10

Residue, w%
CTM 351
60
65

Viscosity, 60°C, P
AASHTO T 201
100
200

Component Analysis, w%
ASTM D 2006-65



Asphaltenes, w%
ASTM D 2006-65

0.75

Saturates, w%
ASTM D 2006-65
21.0
28.0

Maltenes Distribution Ratio




(PCA+A1)/(S+A2)

0.30
0.60

PC/S Ratio

0.50


Particle Charge Test
AASHTO T 59

Positive

pH of Emulsion
AASHTO T 59



Dilution Stability
AASHTO T 59

5.0

% Light Transmittance


30

Cement Mixing, w%
AASHTO T 59

2.0

a
Procedure modified by using 0.02‑normal calcium chloride solution in place of distilled water.

b
Procedure modified by using distilled water in place of 2‑percent sodium oleate solution.

4.  Para. 4 and 5.  Use with Type B rejuvenating agent.

Asphalt rejuvenating agent Type B shall conform to the provisions for fog seal coat.

5

The emulsion for asphalt rejuvenating agent Type B shall conform to the provisions for asphaltic emulsion in Section 94, "Asphaltic Emulsions," of the Standard Specifications and shall be a petroleum resin oil base uniformly emulsified with water conforming to the following:

Asphalt Rejuvenating Agent Type B

Emulsion Test
Test Method
Results



Minimum
Maximum

Viscosity, 25°C, SFS, sec.
AASHTO T 59
40.0
120.0

Sieve, w%  a
AASHTO T 59

0.10

Residue, w%  b
AASHTO T 59
64.0


Viscosity, 60°C, P
AASHTO T 201
1000
4000

Component Analysis, w%
ASTM D 2006-65



Asphaltenes, w%
ASTM D 2006-65

11.0

Maltenes Distribution Ratio




(PCA+A1)/(S+A2)

0.70
1.10

PC/S Ratio

0.50


Particle Charge Test
c
Pos.


Pumping Stability
c
Pass


Settlement, 5 Day, %
AASHTO T 59

5.0

Cement Mixing 
AASHTO T 59

2.00






a
ASTM D 244 modified by using distilled water in place of 2‑percent sodium oleate solution.

b
ASTM D 244 Evaporation Test for percent residue modified by heating a 50-g sample to 149°C until foaming ceases, then cooling immediately and calculating results.

c
Pumping stability determined by charging 450 mL of emulsion into a 1‑Liter beaker and circulating the emulsion through a gear pump (Roper 29 B22621) having a 6‑mm inlet and outlet.  The emulsion passes if there is no significant oil separation after circulating 10 minutes.



6.  Paras. 6 thru 8.  Use with Type C rejuvenating agent.

Asphalt rejuvenating agent Type C shall conform to the provisions for fog seal coat.

7

The emulsion for asphalt rejuvenating agent Type C shall conform to the provisions for asphaltic emulsion in Section 94, "Asphaltic Emulsions," of the Standard Specifications and shall be a homogenous mixture of tall oil pitch, asphaltene resin, and petroleum asphalt uniformly emulsified with water conforming to the following:

Asphalt Rejuvenating Agent Type C

Emulsion Test
Test Method
Results



Minimum
Maximum

Viscosity at 25°C, SFS, sec.
AASHTO T 59
20
80

Sieve, w%
AASHTO T 59

0.01

5 Day Settlement, %
AASHTO T 59

5.0

Particle charge
AASHTO T 59
Positive


pH (used if particle charge test is inconclusive)
AASHTO T 59
2.0
7.0

Residue, w%
AASHTO T 59
57


Tests on Recovered Residue:




Viscosity at 135°C, cSt
AASHTO T 201
475
1500

Flash point, Cleveland Open Cup, °C
AASHTO T 48
232


Solubility in TCE
AASHTO T 44
97.5


Specific Gravity (1- Water)
AASHTO T 228
0.98


Asphaltenes, w%
ASTM  2007
20
40

Polar Compounds, w%
ASTM D 2007
30


Aromatics,w%
ASTM D 2007
15


Saturates, w%
ASTM D 2007

10

Tests on diluted dispersion, 1:1 dilute:




Residue, w% (1:1)
AASHTO T 59
29


Pumping Stability
a
Pass


a:
Pumping stability determined by pumping 475 mL of dilute emulsion, at 25°C , through a 6‑mm gear pump operating at 1750 rpm for 10 minutes without significant coagulation or separation of bitumen and water.

8

The product shall not contain added gas oil, used lubricant oil, or lubricant oil extract.

9.  Paras. 9 thru 12.  Use with Type D rejuvenating agent.
Asphalt rejuvenating agent Type D shall conform to the provisions for fog seal coat.

10

The emulsion for asphalt rejuvenating agent Type D shall conform to the provisions for asphaltic emulsion in Section 94, "Asphaltic Emulsions," of the Standard Specifications and shall be a quick‑break polymer modified pavement sealant and rejuvenator made from a base of asphalt, petroleum based recycling agent, and a polymer.

11

The recycling agent shall be one of the following or equal:

a.
RA‑1 manufactured by San Joaquin Refining,

b.
RA‑1 manufactured by Tricor Refining,or

c.
Hydrolene H100T manufactured by Sun Oil Co., Tulsa, OK

12

The polymer shall be PA‑AS‑1 distributed by Polymer Science of America, or equal.

13

At least 14 days prior to use, the Contractor shall submit certifications from the manufacturers of the recycling agent and polymer identifying the types of agent and polymer used.  The Engineer may request these certifications weekly during the project.

14

The emulsion shall conform to the following:

Asphalt Rejuvenating Agent Type D

Emulsion Test
Test Method
Results



Minimum
Maximum

Viscosity at 25°C, SFS, sec.
AASHTO T 59
30 
150

Residue, w%
AASHTO T 59
65


pH
AASHTO T 200
2.0
5.0

Sieve, w%
AASHTO T 59

0.1

Oil distillate, w%
AASHTO T 59
0.5


Tests on Residue:




Viscosity @ 60(C, P
AASHTO T 201

2000

Penetration @ 4(C
AASHTO T 49
80


Modified Torsional Recovery(a),% min. or Elastic Recovery on residue by distillation(b,c),%,min.
CTM 332
45



AASHTO T 59, T 301
60


Toughness @ 25(C, N-m
ASTM D 5801
2.0


Tenacity @ 25(C, N-m
ASTM D 5801
1.0


Asphaltenes, w%
ASTM D 2006-65
18.0


Saturates, w%
ASTM D 2006-65

16.0

a
CTM 331 for recovery of residue for torsional Testing Torsional recovery measurement to include first 30 seconds.

b
Exception to AASHTO T 59:  Bring the temperature on the lower thermometer slowly to 177oC plus or minus 5oC.  Maintain at this temperature for 20 minutes.  Complete total distillation in 60 plus or minus 5 minutes from first application of heat.
c
Elastic Recovery @ 10oC :  Hour glass sides, pull 200 mm; hold 5 minutes then cut, let sit 1 hour.

15.  Paras. 15 thru 20.  Use with Type E rejuvenating agent.

Asphalt rejuvenating agent Type E shall conform to the provisions for fine or medium fine seal coat.

16

The emulsion for asphalt rejuvenating agent Type E shall conform to the provisions for asphaltic emulsion in Section 94, "Asphaltic Emulsions," and shall be a polymer modified chip retention scrub seal emulsion made from asphalt , a recycling agent, and a polymer.

17

The recycling agent shall be one of the following or equal:

a.
RA‑1 manufactured by San Joaquin Refining,

b.
RA‑1 manufactured by Tricor Refining,or

c.
Hydrolene H100T manufactured by Sun Oil Co., Tulsa, OK

18

The polymer shall be PA‑AS‑1 distributed by Polymer Science of America, or equal.

19

At least 14 days prior to use, the Contractor shall submit certifications from the manufacturers of the recycling agent and polymer identifying the types of agent and polymer used.  The Engineer may request these certifications weekly during the project.

20

The emulsion shall conform to the following:

Asphalt Rejuvenating Agent Type E

Emulsion Test
Test Method
Results



Minimum
Maximum

Viscosity at 25°C, SFS, sec.
AASHTO T 59
75
350

Residue w %
AASHTO T 59
67


pH
AASHTO T 200
2.0
5.0

Sieve, w %
AASHTO T 59

0.1

Oil Distillate by % of Emulsions
AASHTO T 59

0.5

Tests on Residue




Viscosity at 60°C, P
AASHTO T 201
400
1300

Modified Torsional Recovery(a),% min. or Elastic Recovery on residue by distillation(b,c),%,min.
CTM 332
50



AASHTO T 9, T 301
70


Toughness at 25(C, N-m
ASTM D 5801
2.0


Tenacity at 25(C, N-m
ASTM D 5801
1.0


Asphaltenes, w%
ASTM D D 2006-65
18.0


Saturates, w%
ASTM D D 2006-65

16

Penetration @4(C
AASHTO T 49
80


a
CTM CA331 for recovery of residue for torsional testing.  Torsional recovery measurement to include first 30 seconds.

b
Exception to AASHTO T59:  Bring the temperature on the lower thermometer slowly to 177oC plus or minus 5oC.  Maintain at this temperature for 20 minutes.  Complete total distillation in 60 plus or minus 5 minutes from first  application of heat.

c
Elastic Recovery @ 10oC:  Hour glass sides, pull 200 mm; hold 5 minutes then cut, let sit 1 hour.

21  Paras. 21 thru 23.  Use with all types.

If asphalt rejuvenating agent is used prior to sampling and testing, as provided in Section 6‑1.07, "Certificates of Compliance," of the Standard Specifications, a Certificate of Compliance shall accompany each copy of the test report for each shipment to each job.  In addition to the required signature of the vendor or the vendor's representative certifying compliance with job requirements, the certificate shall show the shipment number, type of material, refinery, consignee, destination, quantity, contract number or purchase order number, and date of shipment.

22

Asphalt rejuvenating agent furnished without a Certificate of Compliance shall not be used in the work until the Engineer has approved the asphalt rejuvenating agent for use.  The Engineer shall have 10 days to approve the asphalt rejuvenating agent for use.  If, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the Engineer not completing the evaluation of the asphalt rejuvenating agent within the time specified, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.
23
The Contractor shall submit a contingency plan to the Engineer at least 10 days prior to applying asphalt rejuvenating agent.  The contingency plan shall describe in detail the corrective actions the Contractor will use if the coefficient of friction is less than 0.30 or if the asphalt rejuvenating agent does not break within the times specified for lane closures.  The plan shall include any additional traffic handling, additional materials on hand, or additional equipment kept available for contingency situations.  The Engineer must approve the use of a corrective action before it is implemented.

24*.  Use with Type A, B, or C rejuvenating agent.  Edit for type.

Asphalt rejuvenating agent Type __ (emulsion and 50% added water or a 1:1 ratio) shall be spread at a rate of 0.15 to 1.0 L/m2.  The exact rate of application will be determined by the Contractor.  The application shall be free of streaks and voids, and shall provide uniform coverage.
25.  Use with Type D rejuvenating agent.

Asphalt rejuvenating agent Type D shall be spread at a rate of 0.15 to 1.0 L/m2.  The exact rate of application will be determined by the Contractor.  The application shall be free of streaks and voids and shall provide uniform coverage.

26.  Paras. 26 thru 31 .  Use with Type E rejuvenating agent.

Emulsion for asphalt rejuvenating agent Type E shall be spread at a rate of 1.00 to 1.85 L/m2.  The exact rate of application will be determined by the Contractor.  The application shall be free of streaks and voids, and shall provide uniform coverage.  The emulsion shall be heated to a temperature above 38ºC but not to exceed 66ºC at the time of application.  For smaller areas the emulsion may be applied with a wand.

27

The emulsion shall be immediately broomed with a scrub broom to fill cracks and voids, force the emulsion into the existing surface, and distribute the emulsion evenly over variable road contours.

28

The scrub broom frame shall be of light metal construction and shall be attached to and pulled by the distributor truck.  The scrub broom shall be equipped with the means to mechanically lift the scrub broom off of the roadway surface at intermediate points of completion and remain in the elevated position to the next area of construction.  The weight of the broom assembly shall be such that it does not remove the emulsion from the roadway surface.

29

The main body of the scrub broom shall be a rigid frame a minimum of 2.4 m wide by 2.4 m long.  The minimum frame width shall be 4.8 m.  The maximum transverse width of the  frame at any point shall not exceed 1.2 m.  The nearest and furthest members, paralleling the back of the spreader truck, and the diagonal members shall be equipped with street brooms.  The leading member and the trailing member shall have broom heads angled at 15 degrees off the centerline of the supporting member.  The diagonal members shall have broom heads attached in line with the centerline of the supporting member.  Each individual street broom attached to the scrub broom assembly shall be 87 mm w x 190 mm h x 400 mm and shall have stiff nylon bristles.  Bristle height is to be maintained at a minimum 125 mm.  The scrub broom may be equipped with hinged wing assemblies which shall not to exceed 1.2 m  per side, including  diagonals, and shall be equipped with street brooms.

30

Immediately following the brooming of emulsion, an application of screenings shall be applied.  The application rate shall be from 9.4 to 16.2 kg/m2.  The screenings shall be spread evenly by a mechanical spreader.  The rate shall be adjusted up or down so that no bleed through occurs during rolling.

31

For screenings less than 6.3 mm by 2.00 mm a secondary drag broom shall be pulled by a tractor or truck following the screening spreader to ensure even distribution of the aggregate and penetration of the aggregate into the cracks.  The secondary (aggregate) broom shall be similar in design to that of the emulsion broom, except that the internal diagonal members shall be used for stiffness and shall not have broom heads attached to the members.  The weight of the broom assembly shall be such that it does not roll or turn the aggregate that is set in the emulsion.

32

The final pavement surface shall have a coefficient of friction not less than 0.30 as determined by California Test 342.  Tests to determine coefficient of friction will be made before pavement is open to public traffic.

33

The Contractor shall schedule asphalt rejuvenating agent operations such that the asphalt rejuvenating agent shall break (turn from brown to black) before the atmospheric temperature falls below 10ºC, pavement temperature below 15ºC, and before the time the lane is to be opened to public traffic in conformance with "Maintaining Traffic" of these special provisions.  In the event that asphalt rejuvenating agent does not break, the Contractor shall implement the contingency plan.

34

Pavement areas with a coefficient of friction less than 0.30 shall be corrected before opening to public traffic.  The Engineer shall approve the methods used to increase the coefficient of friction prior to use by the Contractor.

35

The Contractor shall notify the Engineer at least 10 days prior to starting rejuvenator operations of the dates when coefficient of friction testing for asphalt rejuvenating agent will be required.  In the event that the Engineer fails to provide coefficient of friction testing on the dates requested by the Contractor, asphalt rejuvenating agent operations shall be suspended until the Engineer is able to furnish coefficient of friction testing.  If, in the opinion of the Engineer, the Contractor's controlling operation is delayed or interfered with by reason of the Engineer not completing the coefficient of friction testing, the delay will be considered a right of way delay in conformance with the provisions in Section 8‑1.09, "Right of Way Delays," of the Standard Specifications.

36.  Use for Types A, B, C, and D.

Asphalt rejuvenating agent of the type shown in the Engineers Estimate will be measured and paid for by the tonne as asphalt rejuvenating agent in the same manner provided for asphaltic emulsion in Section 37‑1.08, "Measurement," and Section 37‑1.09, "Payment," of the Standard Specifications.

37.  Use for Type E.

Asphalt rejuvenating agent of the type shown in the Engineers Estimate will be measured and paid for by the tonne as asphalt rejuvenating agent and by the tonne for screenings in the same manner provided for asphaltic emulsion and screenings in Section 37‑1.08, "Measurement," and Section 37‑1.09, "Payment," of the Standard Specifications.

38.  Use for Types A, B, C, and D.

No adjustment of compensation will be made for any increase or decrease in the quantity of asphalt rejuvenating agent required, regardless of the reason for the increase or decrease.  The provisions in Section 4‑1.03B, "Increased or Decreased Quantities," of the Standard Specifications shall not apply to the item of asphalt rejuvenating agent.

39.  Use for Type E.

No adjustment of compensation will be made for any increase or decrease in the quantity of asphalt rejuvenating agent and screenings required, regardless of the reason for the increase or decrease.  The provisions in Section 4‑1.03B, "Increased or Decreased Quantities," of the Standard Specifications shall not apply to the item of asphalt rejuvenating agent and screenings.

