SUPPLEMENTAL REVISIONS JSP-09-01P
Insert Sec 109.15, Sec 109.16 and Sec 109.17, subsequent section renumbered accordingly:

109.15 Seal Coat Price Index.  Adjustments will be made to the payments due the contractor for Seal Coat placed in accordance with Sec 409 of the Standard Specifications when the quantity exceeds 14,000 gallons for an individual project or any number of projects in the contract combination.  Adjustments will be calculated in accordance with Asphalt Cement Price Index of the General Provisions, except as defined herein.
109.15.1 Basis of Payment.  To determine the adjustment for any material specified in this provision the following formula will be used.

A = B X (8.58/2000) X (D – E)
Where:

A = adjustment for Seal Coat placed during the index period



B = gallons of seal coat placed during the index period



D = average index price at the beginning of the period



E = average index price at the time of bid
(use average specific gravity of 1.03 for seal coat)
109.15.2 Optional.  This provision is optional.  If the bidder wishes to be bound by this provision, the bidder shall execute the acceptance form in the Bid for the Asphalt Cement Price Index.  Acceptance of this provision will apply to both the Asphalt Cement Price Index and Seal Coat Price Index.  Failure by the bidder to execute the acceptance form will be interpreted to mean election to not participate in the Asphalt Cement Price Index or Seal Coat Price Index.  
109.16 Asphalt Underseal Price Index.  Adjustments will be made to the payments due the contractor for Asphalt underseal placed in accordance with Sec 625 of the Standard Specifications when the quantity exceeds 10,000 gallons for an individual project or any number of projects in the contract combination.  Adjustments will be calculated in accordance with Asphalt Cement Price Index of the General Provisions, except as defined herein.

109.16.1 Basis of Payment.  To determine the adjustment for any material specified in this provision the following formula will be used.

A = B X (8.66/2000) X (D – E)

Where:

A = adjustment for asphalt underseal placed during the index period



B = gallons of asphalt underseal placed during the index period



D = average index price at the beginning of the period



E = average index price at the time of bid



(use average specific gravity of 1.04 for underseal)

109.16.2 Optional.  This provision is optional.  If the bidder wishes to be bound by this provision, the bidder shall execute the acceptance form in the Bid for the Seal Coat Price Index.  Failure by the bidder to execute the acceptance form will be interpreted to mean election to not participate in the Seal Coat Price Index.  
109.17 Polymer Modified Emulsion Membrane Price Index.  Adjustments will be made to the payments due the contractor for Polymer Modified Emulsion Membrane placed in accordance with Sec 413.30 when the quantity exceeds 5,000 square yards.  Adjustment will be calculated in accordance with the Supplemental Asphalt Price Adjustment except as defined herin.
109.17.1 Basis of Payment.  To determine the adjustment for any material specified in this provision the following formula will be used.
A=B X (1.20/2000) x (D – E)

Where:
A = adjustment for membrane placed during the index period


B = square yards of membrane placed during the index period


D = average index price at the beginning of the period


E = average index price at time of bid

109.17.2 Optional.  This provision is optional.  If the bidder wishes to be bound by the provision, the bidder shall execute the acceptance form in the Bid for Polymer Modified Emulsion Membrane Price Index.  Failure by the bidder to execute the acceptance form will be interpreted to mean election not to participate in the Polymer Modified Emulsion Membrane Price Index.

Delete Section 401.2.2 and substitute the following:

401.2.2  Reclaimed Asphalt.  Reclaimed Asphalt may be obtained from Reclaimed Asphalt Pavement (RAP) and Reclaimed Asphalt Shingles (RAS). The asphalt binder content of recycled asphalt materials shall be determined in accordance with AASHTO T 164, ASTM D 2172 or other approved method of solvent extraction.  A correction factor for use during production may be determined for binder ignition by burning a sample in accordance with AASHTO T 308 and subtracting from the binder content determined by extraction.  
The use of reclaimed asphalt shall be limited to one of the following options with the exception of bituminous base. For bituminous base the limits specified may be increased according to the recycled materials used as follows; 10 % for RAP only, 5 % for RAS only and 10 % for the appropriate RAP and RAS combination.

	Binder
	Percent Effective Virgin Binder Replacement

	
	RAP
	RAS
	RAP and RAS combination

	Contract Grade Virgin Binder shall be used
	0 – 20
	0 -10
	RAP + (2*RAS) ≤ 20

	Virgin Binder shall be Softened One Gradea
	21 – 40
	11 – 20
	20 < RAP + (2*RAS) ≤ 40

	Blend Chartb
	0 – 100
	N/A
	N/A

	Extraction and Grading of Binder from final Mixturec
	0 - 100


a The virgin binder shall have a low temperature grade 6 degrees lower than the binder grade specified in the contract.  Lowering the high temperature of the virgin binder is not required; however, if lowered, the virgin binder shall have a high temperature grade no lower than 6 degrees below the binder grade specified in the contract.  (Ex. Contract grade PG 64-22; virgin binder could be either PG 58-28 or PG 64-28).  The Pressure Aging Vessel (PAV) test temperature (AASHTO M320) shall be tested at 19o C, regardless of the high temperature grade of the selected virgin binder
b  Testing in accordance with AASHTO M323 including raw data shall be included with the mix design which demonstrates that the grade of the combine mixture meets the contract requirements.
c Testing in accordance with either AASHTO T319, or AASHTO T164 and R59 along with grading in accordance with AASHTO M320 including raw data shall be included with the mixt design which demonstrates that the grade of the combine mixture and rejuvenator, if applicable, meets the contract requirements.
Amend Section 401.2.2 to include the following:

401.2.2.1  Reclaimed Asphalt Pavement.  Reclaimed Asphalt Pavement (RAP) may be used in any Section 401, Plant Mix Bituminous Base and Pavement.  All RAP material, except as noted below, shall be tested in accordance with AASHTO T 327, Method of Resistance of Coarse Aggregate Degradation by Abrasion in the Micro-Deval Apparatus.  Aggregate shall have the asphalt coating removed either by extraction or binder ignition during production.  The material shall be tested in the Micro-Deval apparatus at a frequency of once per 1500 tons .  The percent loss shall not exceed the Micro-Deval loss of the combined virgin material by more than five percent.  Micro-Deval testing will be waived for RAP material obtained from MoDOT roadways.  All RAP material shall be in accordance with Sec 1002 for deleterious and other foreign material. The aggregate specific gravity shall be determined by performing AASHTO T 209 in accordance with Sec 403.19.3.1.2 and calculating the Gse to which a 0.98 correction factor will be applied in order to determine Gsb  as follows:
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                             RAP Gsb = RAP Gse x 0.98 

See Section 401.4.4.1 for mixes containing more than 40% effective binder replacement from reclaimed asphalt. 

Amend Section 401.2.2 to include the following:

401.2.2.2  Reclaimed Asphalt Shingles.  Reclaimed Asphalt Shingles (RAS) may be used in any mixture specified to use PG 64-22 in accordance with AASHTO PP 53. In addition, shingles shall be ground to 3/8-inch minus.  Waste, manufacturer or new, shingles shall be essential free of deleterious materials.  Post-consumer RAS shall not contain more than 1.5 percent wood by weight or more than 3.0 percent total deleterious by weight.  Post-consumer RAS shall be certified to contain less than the maximum allowable amount of asbestos as defined by national or local standards.  The bulk specific gravity of RAS used in the job mix formula shall be 2.600.
RAS Gsb  = 2.600

See Sec 401.4.4.1 for mixes containing more than 40% effective binder replacement from reclaimed asphalt. 

The gradation of the aggregate may be determined by solvent extraction of the binder or using the following as a standard gradation:

	Shingle Aggregate Gradation

	Sieve Size
	Percent Passing by Weight

	3/8 in. 
	100

	No. 4 
	95

	No. 8 
	85

	No. 16 
	70

	No. 30 
	50

	No. 50 
	45

	No. 100 
	35

	No. 200 
	25


Amend Section 401.2.2 to include the following:

401.2.2.3 Rejuvenators.  Rejuvenators may be used in any asphalt mixture containing recycled material.  When a rejuvenator is used for the purpose of softening the binder grade, the requirements for the Extraction and Grading of Binder from Final Mixture option in section 401.2.2 must be satisfied.

Delete Section 401.3 and substitute the following:

401.3  Composition of Mixtures.  Aggregate sources shall be from the specific ledge or combination of ledges within a quarry, or processed aggregate from a particular product, as submitted in the mix design.  The total aggregate prior to mixing with asphalt binder shall be in accordance with the following gradation requirements:

	Sieve Size
	Percent Passing by Weight

	
	Base
	BP-1
	BP-2
	BP-3

	1 inch 
	100
	100
	100
	100

	3/4 inch 
	85-100
	100
	100
	100

	1/2 inch 
	60-90
	85-100
	95-100
	100

	3/8 inch 
	---
	---
	---
	100

	No. 4 
	35-65
	50-70
	60-90
	90-100

	No. 8 
	25-50
	30-55
	40-70
	---

	No. 16 
	---
	---
	---
	30-60

	No. 30 
	10-35
	10-30
	15-35
	---

	No. 200 
	4-12
	5-12
	5-12
	7-12


Delete Section 401.4.4.1 and substitute the following:

401.4.4.1  Base, BP-1, BP-2 and BP-3 mixtures shall have the following properties, when tested in accordance with AASHTO T 245 or AASHTO T 312.  The number of blows with the compaction hammer shall be 35 or the number of gyrations shall be 35 with the gyratory compactor.  BP-1 and BP-2 mixtures shall have between 60 and 80 percent of the VMA filled with asphalt binder and dust to effective binder ratio of 0.8 to 1.6.  BP-3 mixtures shall be compacted with the gyratory compactor to 35 gyrations and shall have a minimum 75 percent of the VMA filled with asphalt binder and dust to effective binder ratio of 0.9 to 2.0.

	Mix Type
	Percent

Air Voids
	AASHTO T 245

Stability

lb
	Voids in Mineral

Aggregate

(VMA) b

	BB
	3.5
	750
	13.0a

	BP-1
	3.5
	750
	13.5

	BP-2
	3.5
	750
	14.0

	BP-3
	3.5
	750
	15.0


a Bituminous base mixtures that would require 12.0 percent VMA following Asphalt Institute MS-2 will have a minimum 12.0 percent requirement. 
b If the effective virgin binder replacement from any combination of RAP and RAS is greater than 40 percent; then the minimum VMA required shall be increased by 0.5.

Delete Sec 402.3 and substitute the following:

402.3 Composition of Mixture.  Aggregate sources shall be from the specific ledge combination of ledges within a quarry, or processed aggregate from a particular product, as submitted in the mix design. The total aggregate prior to mixing with asphalt binder shall be in accordance with the following gradation requirements:
	Plant Mix Bituminous Surface Leveling

	Sieve Size
	Percent Passing by Weight

	3/4" inch
	100

	1/2 inch
	99-100

	3/8 inch
	90-100

	No. 4
	60-90

	No. 8
	40-70

	No. 30
	15-35

	No. 200
	5-12


BP-3 in accordance with Sec 401.3 is an allowable substitution.

Amend Sec 402.3.1 to include the following:
402.3.1 Mixture Characteristics.  Bituminous surface leveling mixture shall have the following properties, when tested in accordance with AASHTO T 245 or AASHTO T 312. The number of blows with the compaction hammer shall be 35 or the number of gyrations shall be 35 with the gyratory compactor.  The mixture shall have a minimum voids filled with asphalt (VFA) of 75 percent. The dust to effective binder ratio shall be 0.8 to 1.6.

	Percent Air Voids
	AASHTO T 245 Stability lb
	Voids in Mineral Aggregate (VMA)

	3.5
	750
	14.5


Delete Sec 402.2.3 and substitute the following:

402.2.3 Reclaimed Asphalt. The asphalt binder content of recycled asphalt materials shall be determined in accordance with AASHTO T 164, ASTM D 2172 or other approved method of solvent extraction. A correction factor for use during production may be determined for binder ignition by burning a sample in accordance with AASHTO T 308 and subtracting from the binder content determined by extraction. 

Amend Sec 402.2.3.1 and Sec 402.2.3.2 to include the following:

402.2.3.1 Reclaimed Asphalt Pavement. Reclaimed Asphalt Pavement (RAP) may be used in any mixture, except SMA mixtures. Mixtures may be used with more than 30 percent virgin effective binder replacement provided testing according to AASHTO M 323 is included with the job mix formula that ensures the combined binder meets the grade specified in the contract. All RAP material, except as noted below, shall be tested in accordance with AASHTO T 327, Method of Resistance of Coarse Aggregate Degradation by Abrasion in the Micro-Deval Apparatus. Aggregate shall have the asphalt coating removed either by extraction or binder ignition during production. The material shall be tested in the Micro-Deval apparatus at a frequency of once per 1500 tons . The percent loss shall not exceed the Micro-Deval loss of the combined virgin material by more than five percent. Micro-Deval testing will be waived for RAP material obtained from MoDOT roadways. All RAP material shall be in accordance with Sec 1002 for deleterious and other foreign material.  The aggregate specific gravity shall be determined by performing AASHTO T 209 in accordance with Sec 403.19.3.1.2 and calculating the Gse to which a 0.98 correction factor will be applied in order to determine Gsb as follows:
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RAP Gsb = RAP Gse X 0.98 
As an option, the RAP Gsb may be calculated as follows: The bulk specific gravity of RAP used in the job mix formula shall be equivalent to the combined bulk specific gravity of the virgin aggregate materials:

RAP Gsb  = Virgin Aggregate Gsb
Mixes designed using this calculation may not be transferred to projects let after June 2015. 
402.2.3.2 Reclaimed Asphalt Shingles. Reclaimed Asphalt Shingles (RAS) may be used in any mixture specified to use PG 64-22 in accordance with AASHTO PP 53 except as follows:

For mixtures containing RAS or a combination of RAS and RAP, the RAS contribution shall not exceed 20 percent effective virgin binder replacement.  Mixtures containing a combination of RAS and RAP may have a maximum 30 percent effective virgin binder replacement with no virgin binder grade change.  Mixtures containing a combination of RAS and RAP may have a 30 to 40 percent effective virgin binder replacement under the following conditions: (1) with a virgin binder grade change from a PG64-22 to a PG 58-28 or (2) with a combination of a PG64-22 binder and a rejuvenator provided  testing demonstrates that a PG58-28 , meeting the requirements of AASHTO M320, is achieved.  Shingles shall be ground to 100 percent passing the 3/8-inch sieve. Waste, manufacturer or new, shingles shall be essential free of deleterious materials. Post-consumer RAS shall not contain more than 1.5 percent wood by weight or more than 3.0 percent total deleterious by weight. Post-consumer RAS shall be certified to contain less than the maximum allowable amount of asbestos as defined by national or local standards.  The bulk specific gravity of RAS used in the job mix formula shall be 2.600.

RAS Gsb  = 2.600

The gradation of the aggregate may be determined by solvent extraction of the binder or using the following as a standard gradation:

	Shingle Aggregate Gradation

	Sieve Size
	Percent Passing by Weight

	3/8 inch
	100

	No. 4
	95

	No. 8
	85

	No. 16
	70

	No. 30
	50

	No. 50
	45

	No. 100
	35

	No. 200
	25


Delete Sec 407 in its entirety and substitute the following:
407.1 Description.  This work shall consist of preparing and treating an existing bituminous or concrete surface with bituminous material, in accordance with these specifications.

407.2 Material.  All material shall be in accordance with Division 1000, Material Details, and specifically as follows:

	Item
	Section

	Emulsified Asphalt or PG Liquid Asphalt
	1015


407.3 Equipment.  The contractor shall provide a system for heating and applying the bituminous material. The system shall be designed, equipped, maintained and operated such that emulsified asphalt or liquid asphalt, at even heat, may be applied uniformly on variable widths of surface up to 15 feet with uniform pressure and an allowable variation from any specified rate of ±0.01 gallon per square yard. The system shall include a calibrated tank and a thermometer for measuring temperature of tank contents. The system shall be equipped with instrumentation that continuously verifies application rates. The calibration of the system shall be approved by the engineer prior to use, and the contractor shall furnish all equipment, material and assistance if calibration is required.

407.4 Construction Requirements.

407.4.1 Preparation of Surface.  The existing surface shall be free of all dust, loose material, grease or other foreign material at the time the tack is applied. Any excess bituminous surface mixture or bituminous joint material will be removed by MoDOT without cost to the contractor before the tack is applied.

407.4.2 Application.  Asphalt emulsion or PG liquid asphalt shall be applied uniformly with a pressure distributor at the minimum rates indicated in the following table. No dilution of the emulsified asphalt material shall be allowed. The tack coat material shall be heated at the time of application to a temperature in accordance with Sec 1015. The tack coat shall be properly cured and the tacked surface shall be clean of all dirt before the next course is placed.

	Tack Coat Application Rates

	Surface Type
	Minimum Application Rate

(gal/sq yd)

	New Asphalt Pavement
	0.05

	Existing Asphalt or Concrete Pavement
	0.08


407.4.3 Tack.  The tack coat shall be applied in such a manner as to cause the least inconvenience to traffic and to permit one-way traffic without tracking of asphalt emulsion. All exposed tack coat shall be covered with bituminous mixture prior to opening to traffic.

407.5 Method of Measurement. Measurement of asphalt emulsion to the nearest 10 gallons will be made in accordance with Sec 1015.

407.6 Basis of Payment.  The accepted quantity of tack coat will be paid for at the contract unit price.

Delete Sec 622.30.4.1.1 and substitute the following:

622.30.4.1.1 Each segment of the finished ground surface shall be reprofiled in the right wheel path and have a final IRI segment of 65 percent of the control IRI or 80 inches per mile, whichever is greater.

Delete Sec 622.30.4.1.4 and substitute the following:

622.30.4.1.4 The engineer shall use the ProVAL software program to compute IRIs in accordance with TM-59. The contractor shall provide the raw unfiltered profile data file in .pff format.
Delete Sec 1048.50.2 and substitute the following:
1048.50.2 Type I Temporary Raised Pavement Markers. Wide flexible pavement markers shall consist of an L-shaped or T-shaped marker with a minimum of 2 inches tall by 1 inch deep, with (min.) 0.060 inch thick walls, comprised of a base and an upright vertical reflector with a protective rib running the length of the top of the marker. The prismatic reflective faces shall be a minimum of 0.38 square inches for each face. All markers shall be self-adhesive, with a solid butyl rubber adhesive factor-applied to the entire length of the marker base. The butyl shall be a minimum of 0.125 inches thick and 0.75 inches on 1.0 inch wide release paper and of sufficient strength to secure the marker to the pavement and retain its position after vehicle impacts. The markers shall be flexible and durable, capable of sustaining numerous automobile wheel-over impacts at 60 MPH without loss of adhesion and without sustaining damage to the marker body, vertical reflector or the reflective tape applied to the marker. When specified in the plans, a protective sleeve that prevents contamination of the reflective faces during pavement surface treatment operations and sweeping shall be affixed to each marker. The protective sleeve shall be easily removable after the work is complete. All markers shall be constructed of UV-stabilized thermo-plastic polyurethane (TPU) for superior durability, conforming to the following material specifications:
	Property
	ASTM Test
	Results

	Specific Gravity (min.)
	D 792
	1.10

	Hardness (min.)
	D2240
	80 A

	Tear Strength @ yield, (min. PSI)
	D 624, Die C
	600

	Tensile Strength @ yield, (min. PSI)
	D 412
	4,000

	Tensile Elongation @ break (min. %)
	D 412
	600
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