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STSP’S Revised November 21, 2019 
SPECIAL PROVISIONS 

1. General. 
Perform the work under this construction contract for Project 9190-26-71, Pulaski – STH 22, Pulaski NVL 
– CTH E, STH 32, Oconto County, Wisconsin as the plans show and execute the work as specified in the 
State of Wisconsin, Department of Transportation, Standard Specifications for Highway and Structure 
Construction, 2020 Edition, as published by the department, and these special provisions. 

If all or a portion of the plans and special provisions are developed in the SI metric system and the schedule 
of prices is developed in the US standard measure system, the department will pay for the work as bid in 
the US standard system. 
100-005 (20191121) 

2. Scope of Work. 
The work under this contract shall consist of culvert pipe replacement, removing asphaltic surface milling, 
cold-in-place recycling (CIR), HMA pavement, shaping shoulders, shoulder and centerline rumble strips, 
pavement marking, erosion control, and all incidental items necessary to complete the work as shown on 
the plans and included in the proposal and contract. 
104-005 (20090901) 

3. Prosecution and Progress. 
Begin work within ten calendar days after the engineer issues a written notice to do so. 

Provide the time frame for construction of the project within the 2021 construction season to the engineer 
in writing within a month after executing the contract but at least 14 calendar days before the preconstruction 
conference. Assure that the time frame is consistent with the contract completion time. Upon approval, the 
engineer will issue the notice to proceed within ten calendar days before the beginning of the approved 
time frame. 

To revise the time frame, submit a written request to the engineer at least two weeks before the beginning 
of the intended time frame. The engineer will approve or deny that request based on the conditions cited in 
the request and its effect on the department’s scheduled resources. 

Lane closures are not allowed prior to completion of the Pulaski Community School District school year. 
The contractor shall verify the last day of classes is June 8, 2021. 

Culvert Pipe Replacements 
Culvert pipes shall be replaced prior to beginning cold-in-place recycling operations.  The two operations 
will be allowed concurrently if the culvert pipes are replaced and restored per plan prior to cold-in-place 
recycling operations reaching the replacement locations. 

Complete the work necessary to replace culvert pipes and restore disturbed areas surrounding culverts as 
shown in the plans by October 15, 2021.  

Guardrail Energy Absorbing Terminal (EAT) Replacements 
Guardrail EATs must be replaced within 72 hours of removal. 

Northern Long-eared Bat (Myotis septentrionalis) 
Northern Long-eared Bats (NLEB) have the potential to inhabit the project limits because they roost in trees. 
Roosts may not have been observed on this project, but conditions to support the species exist. The species 
and all active roosts are protected by the Federal Endangered Species Act. If an individual bat or active 
roost is encountered during construction operations, stop work and notify the engineer and the WisDOT 
Regional Environmental Coordinator (REC). 
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If additional construction activities beyond what was originally specified are required to complete the work, 
approval from the engineer, following coordination with WisDOT REC, is required prior to initiating these 
activities. 

4. Traffic. 
Maintain two-way counter directional traffic along STH 32 at all times. One lane may be closed with flagging 
operations during daylight working hours. 

All traffic operations for milling, cold-in-place recycling paving, paving, culvert replacement, and 
shouldering will be done utilizing one lane, two-way traffic control using flagging operations. HMA 
pavement shall be placed at each culvert replacement location before opening section up to 2-way traffic 
at the end of the working day. Base aggregate surface will not be allowed. 

Do not allow a milled surface to be open to through traffic for longer than 72 hours. Provide an even cross-
sectional profile of the roadway at the end of each day's milling operations on roadways open to through 
traffic. Uneven lanes on roadways open to through traffic will not be allowed except during that day’s 
milling operations. 

Temporary asphalt must be placed when there are drop offs 2-inches or greater, within 18 feet of the 
traveled way, each night or when there are no operations present. Potential drop offs include between 
driving lanes, between driving lanes and shoulders, and between driving lanes and adjacent intersecting 
roadways or driveways. 

Maintain access to businesses/residences and emergency services at all times. If interference becomes 
unavoidable during construction operations, contact owners to seek alternatives to access. Notify 
businesses and private residents at least 48 hours prior to restricting access for construction. 

Operate a pilot car during the CIR operations as detailed in the traffic control article. 

Portable Changeable Message Signs - Message Prior Approval 
After coordinating with department construction field staff, notify the Northeast Region Traffic Section at 
920-366-8033 (secondary contact number is 920-360-3107) 3 business days before deploying or 
changing a message on a PCMS to obtain approval of the proposed message. The Northeast Region 
Traffic Unit will review the proposed message and either approve the message or make necessary 
changes. 

Deploy Portable Changeable Message Signs 7 days prior to start of construction. 

Wisconsin Lane Closure System Advance Notification 
Provide the following advance notification to the engineer for incorporation into the Wisconsin Lane Closure 
System (LCS). 

TABLE 108-1 CLOSURE TYPE AND REQUIRED MINIMUM ADVANCE NOTIFICATION 

Closure type with height, weight, or width restrictions 
(available width, all lanes in one direction less than 16 feet) MINIMUM NOTIFICATION 

Lane and shoulder closures 7 calendar days 

Full roadway closures 7 calendar days 

Ramp closures 7 calendar days 

Detours 7 calendar days 

Closure type without height, weight, or width restrictions 
(available width, all lanes in one direction 16 feet or greater) MINIMUM NOTIFICATION 

Lane and shoulder closures 3 business days 

Ramp closures 3 business days 
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Modifying all closure types 3 business days 

Discuss LCS completion dates and provide changes in the schedule to the engineer at weekly project 
meetings in order to manage closures nearing their completion date. 

ner-105-005 (20180212) 

5. Holiday Work Restrictions. 
Do not perform work on, nor haul materials of any kind along or across any portion of the highway carrying 
STH 32 traffic, and entirely clear the traveled way and shoulders of such portions of the highway of 
equipment, barricades, signs, lights, and any other material that might impede the free flow of traffic during 
the following holiday periods: 

- From noon Friday, July 2, 2021 to 6:00 AM Tuesday, July 6, 2021 for Independence Day; 
- From noon Friday, September 3, 2021 to 6:00 AM Tuesday, September 6, 2021 for Labor Day; 

stp-107-005 (20181119) 

6. Utilities. 
This contract comes under the provision of Administrative Rule Trans 220. 
stp-107-065 (20080501) 

PENDING 

7. Environmental Protection, Bypass Pumping. 
Add the following to standard spec 107.18: 

If bypass pumping is required, the means and methods proposed to be used during construction shall be 
submitted for approval as part of the Erosion Control Implementation Plan for each location it is required. 
The submittal shall include how the intake will be managed to not cause an increase in the background 
level turbidity during pumping; equipment pumping rate capabilities; discharge energy dissipation; and 
erosion controls. For bypass pumping that will extend beyond one working day, the submittal should also 
include how the work zone will be managed and protected should the pump fail; be shut down due to 
unacceptable water quality; or storm water flows exceed the pumping rate of equipment. After setup of the 
approved bypass pumping operation, the contractor shall demonstrate that the means and methods will 
pump the water at an acceptable water quality before starting work that necessitates the bypass pumping. 
The cost of all work and materials associated with bypass pumping is incidental to the bid items the work 
is associated with. Erosion control devices beyond the discharge energy dissipation point will be paid for at 
the contract unit prices for the items that are included in the plan. 
ner-107-035 (20180212) 

8. Environmental Protection, Dewatering. 
Add the following to standard spec 107.18: 

If dewatering is required, treat the water to remove suspended sediments by filtration, settlement or other 
appropriate best management practice before discharge. The means and methods proposed to be used 
during construction shall be submitted for approval as part of the Erosion Control Implementation Plan for 
dewatering at each location it is required. The submittal shall also include the details of how the intake will 
be managed to not cause an increase in the background level turbidity before treatment and any additional 
erosion controls necessary to prevent sediments from reaching the project limits or wetlands and 
waterways. Guidance on dewatering can be found on the Wisconsin Department of Natural Resources 
website located in the Storm Water Construction Technical Standards, Dewatering Code #1061, 
“Dewatering”. This document can be found at the WisDNR website: 
http://dnr.wi.gov/topic/stormwater/standards/const_standards.html 
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The cost of all work and materials associated with water treatment and/or dewatering is incidental to the 
bid items the work is associated. 
ner-107-040 (20180212) 

9. Environmental Protection, Aquatic Exotic Species Control. 
Exotic invasive organisms such as VHS, zebra mussels, purple loosestrife, and Eurasian water milfoil are 
becoming more prolific in Wisconsin and pose adverse effects to waters of the state. Wisconsin State 
Statutes 30.07, "Transportation of Aquatic Plants and Animals; Placement of Objects in Navigable Waters", 
details the state law that requires the removal of aquatic plants and zebra mussels each time equipment is 
put into state waters. 

At construction sites that involve navigable water or wetlands, use the follow cleaning procedures to 
minimize the chance of exotic invasive species infestation. Use these procedures for all equipment that 
comes in contact with waters of the state and/or infested water or potentially infested water in other states. 

Ensure that all equipment that has been in contact with waters of the state, or with infested or potentially 
infested waters, has been decontaminated for aquatic plant materials and zebra mussels before being used 
in other waters of the state. Before using equipment on this project, thoroughly disinfect all equipment that 
has come into contact with potentially infested waters. Guidelines from the Wisconsin Department of Natural 
Resources for disinfection are available at: 

http://dnr.wi.gov/topic/invasives/disinfection.html 

Use the following inspection and removal procedures: 
1. Before leaving the contaminated site, wash machinery and ensure that the machinery is free of all soil and 

other substances that could possibly contain exotic invasive species; 
2. Drain all water from boats, trailers, bilges, live wells, coolers, bait buckets, engine compartments, and any 

other area where water may be trapped; 
3. Inspect boat hulls, propellers, trailers and other surfaces. Scrape off any attached mussels, remove any 

aquatic plant materials (fragments, stems, leaves, seeds, or roots), and dispose of removed mussels and plant 
materials in a garbage can before leaving the area or invested waters; and 

4. Disinfect your boat, equipment and gear by either: 
4.1. Washing with ~212 F water (steam clean), or 
4.2. Drying thoroughly for five days after cleaning with soap and water and/or high-pressure water, or 
4.3. Disinfecting with either 200 ppm (0.5 oz per gallon or 1 Tablespoon per gallon) Chlorine for 10-minute 

contact time or 1:100 solution (38 grams per gallon) of Virkon Aquatic for 20- to 30-minute contact time. 
Note: Virkon is not registered to kill zebra mussel veligers nor invertebrates like spiny water flea. 
Therefore, this disinfectant should be used in conjunction with a hot water (>104º F) application. 

Complete the inspection and removal procedure before equipment is brought to the project site and before 
the equipment leaves the project site. 
stp-107-055 (20130615) 

10. Removing Apron Endwalls, Item 204.9060.S. 
A  Description 

This special provision describes removing apron endwalls conforming to standard spec 204. 

B  (Vacant) 
C  (Vacant) 
D  Measurement 
The department will measure Removing Apron Endwalls as each individual unit, acceptably completed. 

E  Payment 
Add the following to standard spec 204.5: 
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ITEM NUMBER DESCRIPTION UNIT 
204.9060.S Removing Apron Endwalls EACH 
stp-204-025 (20150630) 

 

11. Prepare CIR Foundation for HMA Layer, Item 211.0600.S. 
A  Description 
This special provision describes preparation of foundation for work required prior to placement of any HMA 
layer after completion of Cold-In-Place Recycling (CIR) in accordance to standard spec 211 and as 
hereinafter provided.  

B  (Vacant) 
C  Construction 
Prior to placement of the HMA layer, the engineer and contractor shall visually inspect the CIR layer for 
distresses including, but not limited to raveled areas, rutted areas, areas of excess or deficient stabilizing 
agent, or deficient surface tolerance areas.  

Raveled areas, non-structural related rutted areas, areas of excess or deficient stabilizing agent, and 
deficient surface tolerance areas shall be re-processed or repaired at no additional cost to the department. 

Prior to the HMA layer being placed, the contractor shall monitor and test the CIR layer for moisture content 
at a frequency described in the bid item Cold In-Place (CIR) Asphalt Base Layer under C.7.1 Curing (4). 
The contractor shall provide to the engineer results demonstrating that the CIR layer throughout the project 
meets the requirements of C.7.1 Curing of the Cold In-Place Recycling (CIR) Asphalt Pavement bid item.  

D  Measurement 
The department will measure Prepare CIR Foundation for HMA Layer in square yards, acceptably 
completed. 

E  Payment 
The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 
211.0600.S Prepare CIR Foundation for HMA Layer  SY 

 

Replace standard spec 211.5.1 (4) with the following: 

(4) Payment is full compensation for furnishing all work under this item including moisture testing and 
correcting surface tolerance deviations.  

The department will pay separately for the following work associated with yielding areas under this item 
under the following pertinent contract items: 
- Asphaltic Surface for mix placed under this item to correct yielding areas.  

- Base Repair for CIR Layer. 

stp-211-010 (20191121) 

12. Base Repair for CIR Layer, Item 211.0800.S. 
A  Description 
This special provision describes base repair for Cold In-Place Recycling (CIR) layer in accordance with 
standard spec 211, and as hereinafter provided. 

B  (Vacant) 
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C  Construction 
After any contract required surface mill, the engineer and contractor shall visually inspect the milled surface 
for yielding areas.  

Yielding areas will then be repaired prior to the CIR process. The identified yielding areas will be excavated 
to a maximum of 2 feet, repaired with base course, and a minimum of 5 inches of milled and re-laid 
pavement.  

 

Add the following to standard spec 211.3.5: 

Prior to and during the placement of the CIR layer the contractor shall also be responsible for the work 
covered under this item.  

Perform work under this bid item in accordance with standard spec 205. 

Remove soft and/or yielding areas of base to a maximum depth of 2-feet. All areas will be documented, 
and information will be provided to the project engineer. If areas are found after paving operation begin, the 
project engineer will be notified of locations. Excavated area will be filled and compacted with material that 
meets the material requirements of standard spec 305 and Base Aggregate Dense 1 ¼-inch, or standard 
spec 330 and Mill and Relay, or standard spec 465 and Asphaltic Surface. 

Do not exceed plan quantity without written approval from the engineer. 
D  Measurement 
The department will measure Base Repair for CIR Layer by the cubic yard, acceptably completed. 

E  Payment 
The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 
211.0800.S Base Repair for CIR Layer CY 

Payment is full compensation for removing and excavating areas of base to a maximum of 2 feet; required 
saw cuts; providing, placing, and compacting dense graded base course; milling and relaying pavement; 
asphaltic surfacing; and traffic control. 
stp-211-030 (20191121) 

13. Cold In-Place Recycling (CIR) Asphalt Base Layer, Item 327.1000.S; Asphalt Stabilizing 
Agent, Item 455.0770.S. 
A  Description 

(1) This work consists of the milling, crushing, and screening (as necessary) of the existing HMA pavement 
to the width and depth specified on the plans. The processed material shall be blended with foamed 
asphalt stabilizing agent, water, and other additives as necessary, and required by the mix design, for 
placement and compaction of this mixture in accordance with the plans and specifications. 

B  Materials 
B.1  Reclaimed Asphalt Pavement (RAP) Material  

(1) The RAP material shall be milled from the existing roadway and processed in-place. 
(2) The RAP shall be free of contamination including base material, aggregate shoulder material, concrete, 

silt, clay, or other deleterious materials, unless specified in the plan. 
(3) Rubberized crack filler, pavement markers, loop wires, fabric, or other materials shall be removed as 

observed from the roadway during the recycling process. Any residual materials shall be appropriately 
sized and homogenously blended with the RAP. No rubberized crack filler or fabric piece may have a 
dimension exceeding a length of 4 inches.  
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(4) The milled and processed material shall conform to the following gradation: 

Sieve Size Percent Passing 

2” 
1 ½” (37.5 mm) 

100 
98 

1” 95 to 100 

B.2  Stabilizing Agent 

(1) The asphalt stabilizing agent used for CIR Asphalt Base Layer shall be foamed Asphalt.  

B.2.1  Foamed Asphalt 

(1) Foamed asphalt shall be produced with a performance graded asphalt binder; without polymer 
modification; in accordance with standard spec 455. 

(2) Asphalt binder performance grade for foamed asphalt shall be PG 46-34 or PG 52-34. Ensure that the 
material is furnished by a supplier from the Combined State Binder Group Certified Supplier List.  

(3) Asphalt binder shall be sufficiently heated to meet the mix design expansion and half-life criteria; not to 
exceed 375° F.  

(4) Asphalt binder shall produce asphalt foam with a minimum expansion ratio of 8 and half-life of no less 
than 6 seconds.  

B.2.2  Water 

(1) Water may be added to the RAP at the milling head and/or in a mixing chamber. 

(2) Water added to the RAP, used for foaming asphalt, shall be free of sediment and deleterious materials. 

B.3  Mixture Design 

(1) The contractor will be responsible for obtaining milled samples and/or cores for the project mix design. 

(2) Core samples shall be obtained at a minimum frequency of 0.5 lane-mile. Cores shall be obtained from 
the area to be recycled including shoulder. Samples obtained by coring should be enough to develop 
the mix design.  

(3) Samples for mix design obtained by milling shall be taken from at least 3 different locations directly from 
the area to be recycled. 

(4) All samples shall represent the entire depth of the layer to be recycled.  

(5) Develop and submit a material sampling plan for review and approval a minimum of 5 business days 
prior to obtaining milled and/or cored samples. 

(6) Material sampling prior to receipt of the engineers notice to proceed shall require submittal and approval 
of an Application/Permit to Work on Highway Right-of-Way (DT1812).  

(7) During material sampling operations; contractor insurance will be as specified in standard spec 107; 
traffic control requirements will be as specified in standard spec 107 and 643; and in the contract special 
provisions.  

(8) Develop and submit a mix design with the optimal asphalt content 10 business days prior to the start of 
the CIR operation. This will be developed according to AASHTO MP 38-18 and PP 94-18; and 
additionally, will conform to the requirements listed in B.3. Submit mix design to the engineer and 
department’s Bureau of Technical Services, Materials Management Section, Pavement Unit.  

 

 

 
Table B.3 – Minimum Mix Design Requirements 
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 *0.70 for mix designs requiring the addition of cement. 

(9) The mix design shall be used for informational purposes.  

(10) The mix design report shall contain the following minimum information:   
1. Gradation of RAP. 
2. Density, maximum specific gravity, air void content, indirect dry tensile strength, indirect wet (conditioned) 

tensile strength, and tensile strength ratio at each recycling agent content iteration (minimum of 4; inclusive 
of recommended moisture and stabilizing contents) and at the recommended moisture and stabilizing agent 
contents. 

3. Recommended water content from the moisture density curve as a percentage of dry RAP. 
4. Optimum stabilizing agent content as a percentage of dry RAP. 
5. Stabilizing agent designation, PG grading of asphalt binder, supplier name and location, and certified test 

report. 
6. The optimal foaming characteristics of the asphalt stabilizing agent during the mix design process shall be 

determined at a minimum of using three different percentage of foamed asphalt content, three different 
temperatures, and water content. 

7. RAP coating test results. 
8. Any additives that may be used.  

•  

• B.4  Quality Management Program 
B.4.1  Quality Control Plan 

(1) Submit a comprehensive written quality control plan, including random numbers, to the engineer no 
later than 10 business days before beginning CIR activities. Construct the project as the plan provides. 

•  

(2) Do not change the quality control plan without the engineer’s review and acceptance. Update the plan 
with changes as they become effective. Provide a current copy of the plan to the engineer and post in 

 Test Method Specification Criteria 
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 Gradation of RAP (Sieve Analysis of 

Aggregates) 

AASHTO MP 38-18 
and PP 94-18  

See Section 
B.1.(4) 

Bulk Specific Gravity of Compacted 
Samples 

Report Only; 
Ndes=30 

Maximum Theoretical Specific Gravity Report Only 

% Air Voids in Compacted Dense and 
Open Bituminous Paving Mixtures Report Only 

Tensile Strength (Resistance of 
Compacted Mixture to Moisture) 

 

Dry, psi Minimum 45 
  

Ratio (TSR) Minimum 0.60* 

RAP Coating Test AASHTO T 59 Minimum Good 

Fo
am

in
g 

Pr
op

er
tie

s 
 

Foamed Asphalt Expansion Ratio 

AASHTO MP 38-18 
and PP 94-18 

Minimum 8.0 
Times 

Foamed Asphalt Half-life Minimum 6.0 
Seconds 
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the contractor’s laboratory as changes are adopted. Ensure that the plan provides the following 
elements: 

•  
1. An organizational chart with names, telephone numbers, current certifications and/or titles, and roles and 

responsibilities of QC personnel. 
2. The process used to disseminate QC information and corrective action efforts to the appropriate persons. 

Include a list of recipients, the communication process that will be used, and action time frames. 
3. A list of suppliers for all stabilizing agents. 
4. A list of source locations for all water. 
5. An outline for resolving a process control problem. Include responsible personnel, required documentation, 

and appropriate communication steps. 
6. Location of the QC laboratory, retained sample storage, and other documentation. 
7. A summary of locations or quantities, selected randomly using ASTM Method D3665, to be tested under this 

provision. 

B.4.2  Pre-CIR Construction Meeting 
A minimum of 5 business days prior to the start of CIR construction, hold a pre-CIR construction meeting at 
a mutually agreed upon time and location. Attendance at the pre-CIR construction meeting is mandatory 
for the project leader, quality control manager, project inspection and testing staff, all appropriate contractor 
personnel involved in the sampling, testing, and quality control including subcontractors, and the engineer 
or designated representatives.  

B.4.3  Personnel 

(1) Provide HTCP Nuclear Density Technician I or ACT certified technician for performance of field density 
and field moisture content testing. 

(2) Provide HTCP Aggregate Technician I or ACT certified technician for material sampling and sieve 
analysis.  

(3) A Transportation Materials Sampling (TMS) certified technician is allowed for materials sampling. 

(4) If an ACT is performing sampling or testing, a certified technician must coordinate and take responsibility 
for the work an ACT performs. Have a certified technician ensure that all sampling and testing is 
performed correctly, analyze test results, and post resulting data. No more than one ACT can work under 
a single certified technician. 

B.4.4  Equipment 

(1) Furnish the necessary equipment and supplies for performing quality control testing. Ensure that all 
testing equipment conforms to the equipment specifications applicable to the required testing methods. 
The engineer may inspect the measuring and testing devices to confirm both calibration and condition. 
Calibrate all testing equipment according to the CMM and applicable AASHTO and/or ASTM 
specifications and maintain a calibration record at the laboratory. 

(2) Furnish nuclear gauges from the department’s approved product list at: 

https://wisconsindot.gov/Pages/doing-bus/eng-consultants/cnslt-rsrces/tools/appr-prod/default.aspx 

(3) Ensure that the nuclear gauge manufacturer or an approved calibration service calibrates the gauge the 
same calendar year it is used on the project. Retain a copy of the calibration certificate with the gauge. 

(4) Conform to AASHTO T310 and CMM 8.15 for density testing and gauge monitoring methods.  

B.4.5  Quality Control (QC) Testing 

(1) Roadway production lots will be defined as 4000 lane feet. Each roadway production lot will consist of 
two- 2000 lane feet sublots. The contractor will notify the department before sampling. 

(2) Gradation samples shall be taken at random location at a minimum frequency of one per lot of 
production. Gradation samples shall be taken representative of the full recycled depth. Samples may be 
obtained prior to or after addition of stabilizing agent depending on the type of CIR equipment used in 
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the project. For each sample report the gradation of the material, as determined in accordance with 
AASHTO T27, for the Number 4 (4.75mm) sieve and larger.  

(3) Conduct and report density testing at a minimum frequency of three individual random tests per sublot.  

(4) Conduct and report mill depth checks at random location at a minimum frequency of one per sublot. 

(5) Measure and report stabilizing agent foaming properties (i.e. half-life and expansion ratio) of each new 
tanker load from equipment’s test nozzle or recycling unit. If the foaming properties do not meet the 
requirement as specified in B.2.1, take the necessary corrective action by adjusting the temperature of 
the stabilizing agent and / or foaming water content.  

(6) Report stabilizing agent temperature at a minimum of one per each new tanker load.  

(7) Report stabilizing agent foamed asphalt expansion ratio and half-life at random locations at a minimum 
frequency of one per sublot.  

(8) Perform startup QC testing (milling depth, stabilizing agent, foaming properties and stabilizing agent 
application rate) within the first 500 feet at the beginning of each day of production. 

(9) Conduct and report moisture content of the finished CIR layer at minimum from three random locations 
for each day of placement. The three random locations shall represent each day of placement. Moisture 
content shall be based on the average of the three tests, from each day of placement. This information 
is used for tracking the curing process.  

(10) The contactor shall provide a Daily Inspection Report to the engineer summarizing the: daily beginning 
and ending stations, applicable mix design, stabilizing agent temperature, stabilizing agent foaming 
properties, sublot tests (mill depth check, density test, and gradation) locations and values, and lot 
roadway sample locations. Any adjustments to the application rate of the stabilizing agent or water shall 
be reported as stated in section C.1. 

B.4.6  Department Testing 
B.4.6.1  General 

(1) The department will conduct quality verification(QV) testing to validate the quality of the product and 
independent assurance(IA) testing to evaluate the sampling and testing. The department will provide the 
contractor with a listing of names and telephone numbers of all QV and IA personnel for the project and 
provide test results to the contractor within 5 business days after the department obtains the sample. 

B.4.6.2  Quality Verification (QV) Testing 

(1) The department will have a technician, or ACT working under a technician, perform QV sampling and 
testing. Department verification testing personnel must meet the same certification level requirements 
specified in B.4.3 for contractor testing personnel for each test result being verified. The department will 
notify the contractor before sampling. 

(2) The department will conduct random QV tests at the minimum frequency of 10% of the required QC 
tests. The department will observe the contractor’s QC stabilizing agent foaming property test. 

(3) The department’s mill depth check, roadway gradation sample, and density test sites, will be at locations 
independent of the contractor’s QC work, collecting one sample at each QV location. The department 
will split each QV gradation sample, test half for QV, and retain the remaining half for 7 calendar days. 

(4) The department will verify the contractor’s moisture content values by testing a moisture content split 
sample at a frequency of at least one per day. 

(5) The department will conduct QV tests in a separate laboratory and with separate equipment from the 
contractor’s QC tests. The department will use the same methods specified for QC testing. 

(6) The department will assess QV results by comparing to the appropriate specification limits. If QV test 
results conform to this special provision, the department will take no further action. If QV test results are 
nonconforming, re-evaluation of the entire process must be completed before production can resume. 

B.4.6.3  Independent Assurance (IA) 
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(1) Independence assurance is unbiased testing the department performs to evaluate the department’s QV 
and the contractor’s QC sampling and testing, including personnel qualifications, procedures, and 
equipment. The department will perform an IA review according to the department’s independent 
assurance program. That review may include one or more of the following: 

1. Split sample testing. 
2. Proficiency sample testing. 
3. Witnessing sampling and testing. 
4. Test equipment calibration checks. 
5. Requesting that testing personnel perform additional sampling and testing. 

(2) If the department identifies a deficiency, and after further investigation confirms it, correct that deficiency. 
If the contractor does not correct or fails to cooperate in resolving identified deficiencies, the engineer 
may suspend placement until action is taken. Resolve disputes as specified in B.4.6.4. 

B.4.6.4  Dispute Resolution 

(1) The engineer and contractor should make every effort to avoid conflict. If a dispute between some aspect 
of the contractor’s and the engineer’s testing program does occur, seek a solution mutually agreeable 
to the project personnel. The department and contractor shall review the data, examine data reduction 
and analysis methods, evaluate sampling and testing methods/procedures, and perform additional 
testing. Use ASTM E 178 to evaluate potential statistically outlying data. 

(2) Production test results, and results from other process control testing, may be considered when resolving 
a dispute. 

(3) If project personnel cannot resolve a dispute, and the dispute affects payment or could result in 
incorporating non-conforming product or work, the department will use third party testing to resolve the 
dispute. The department’s central office laboratory, or a mutually agreed on independent testing 
laboratory, will provide this testing. The engineer and contractor will abide by the results of the third 
party tests. The party in error will pay service charges incurred for testing by an independent laboratory. 
The department may use third party test results to evaluate the quality of questionable materials and 
determine the appropriate payment. The department may reject material or otherwise determine the final 
disposition of nonconforming material as specified in standard spec 106.5. 

C  Construction 
C.1  General 

(1) Unless the contract provides otherwise, keep the road open to traffic during construction.  

(2) Perform CIR operations; only between the dates of May 15 and September 15; when the air temperature 
approximately 3 feet above grade, in the shade, and away from artificial heat sources is above 50°F and 
when the nighttime ambient air temperature is above 35°F the night prior and following; unless approved 
otherwise by the engineer. 

(3) Do not perform CIR operations during inclement weather; such as rain or fog; that will not allow proper 
mixing, placing, and/or compacting of the mixture. 

(4) CIR operations and recycled pavement base layer curing shall be completed to allow adequate time for 
placement of surfacing in accordance with calendar requirements of standard spec 450.3.2.1.  

(5) The asphalt binder stabilizing agent application rate will be 2.00 percent with a field adjustment 
tolerance of +/- 0.30 percent. Any changes within the +/- 0.30 percent tolerance from the 2.00 percent 
application rate will need to be documented with date, time, pavement temperature, location, reason, 
and new values and communicated to the engineer at the time the change occurs.  

•  

(6) The metered water added at the mill used for cooling and compaction shall be 2.00 percent. Any 
changes within the +/- 0.30 percent tolerance from the 2.00 percent application rate will need to be 
documented with date, time, pavement temperature, location, reason, and new values and 
communicated to the engineer at the time the change occurs. 
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•  

(7) If the stabilizing agent or water application rate from the mix design referenced in section B.3 is not 
within the range of 1.70 to 2.30 percent, at the departments direction, 500 feet test sections will be 
required as a comparison. The contractor’s liability for the department’s directed test sections will be 
waived. The department’s Bureau of Technical Services Pavement Unit will be consulted on these test 
sections. No test section will be considered below 1.50 percent asphalt binder stabilizing agent.  

C.2  Equipment 

(1) Equipment used for CIR shall be subject to approval by the engineer. 

(2) Tankers supplying hot stabilizing agent components shall be equipped to constantly monitor temperature 
within the tank. 

C.2.1  Milling Machine 

(1)  The primary milling machines; not inclusive of pre-mill/wedge-cut milling units; shall be capable of milling 
the existing pavement at a minimum width of not less than 12.5 feet and to the depth shown on the 
plans, specified in the contract or directed by the engineer. A smaller milling machine may be used to 
mill paved shoulders and miscellaneous areas to increase the recycle width.  

(2) The milling machines shall be equipped with automatic depth control, shall maintain constant cutting 
depth and width, uniform grade, and uniform slope.  

(3) For processes not incorporating additional screening, sizing, or crushing; the milling machine shall be 
capable of producing RAP sized as specified in B.1. 

(4)  Use of a heating device to soften the pavement is not permitted. 

C.2.2  Screening, Crushing, and Sizing Equipment 

(1) Processes requiring additional screening, sizing, or crushing, shall include a unit with a closed circuit 
system capable of continuously returning oversized material to the crusher until all milled material 
entering the screening, crushing, or sizing equipment meets the gradation requirements of section B.1.  

C.2.3  Mixing Unit 

(1) Processed RAP shall be mixed with the stabilizing agent and water in a mixing unit; defined as the milling 
machine cutter housing, a separate mixing chamber, or a pugmill. 

(2) The asphalt stabilizing agent shall be applied; using a computer controlled additive system; uniformly at 
the predetermined application rate. The metering of the stabilizing agent must be monitored through a 
calibrated pump providing a continuous readout of quantities. 

(3) The additive system shall contain separate pumping systems for adding stabilizing agent and water. 
Each system shall have an inspection or test nozzle for stabilizing agent and/or water sampling. 

(4) The system shall be capable of producing a uniformly mixed homogeneous recycled pavement base 
layer mixture. 

C.2.4  Paving Equipment 

(1) The placement and shaping of the recycled pavement base layer mixture shall be completed using 
a self-propelled paver or screed integral to the recycling equipment meeting the requirements of 
standard spec 450.3.1.4; revised to exclude the requirement of an activated screed or strike-off 
assembly.  

(2) The screed shall not be heated. 

(3) If utilizing a self-propelled paver, the material shall be transferred directly into the paver hopper from the 
recycling equipment or with a pick-up device. When a pick-up device is used, the entire windrow shall 
be removed from the milled surface and transferred to the paver hopper. 

C.2.5  Compaction Equipment 
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(1) Compaction equipment shall be self-propelled and meet the requirements of standard spec 450.3.1.5. 

(2) The number, weight, and types of rollers shall be used as necessary to achieve the specified 
compaction. At a minimum, the following rollers shall be used:  
1. At least one self-propelled double drum vibratory steel roller with a minimum weight of not less than 10 tons. 
2. At least one self–propelled pneumatic-tired roller with a minimum weight of not less than 22 tons. 

C.3  Constructing CIR 
C.3.1  Preparation 

(1) After any contract required surface milling, and immediately prior to commencing CIR operations, 
remove from the roadway, and up to 1 inch below the milled surface, any vegetation, standing water, 
loose crack filler, and any other deleterious materials. 

(2) Inspect the pavement surface, after any contract required surface milling, for areas of yielding subgrade. 
Yielding areas will be repaired prior to CIR operations. 

(3) Blade the existing base aggregate roadway shoulders away from the asphaltic surface edge to minimize 
contamination of the CIR base layer. 

C.3.2  Processing and Placement of CIR Material 

(1) Mill the existing pavement to the required depth and width indicated on the plans. 

(2) Further process the milled RAP material as necessary by crushing, screening, and/or sizing to the 
gradation requirements of B.1. 

(3) Blend the RAP material with the mix design specified proportions of stabilizing agent and water; produce 
a uniform and homogeneous recycled mixture. 

(4) Spread the recycled mixture to the grade, elevations, and slopes specified on the plans; avoiding tearing 
or scarring of the recycled pavement base layer surface. 

(5) Ensure proper material transfer, handling, and spreading to prevent material segregation. If segregation 
does occur behind the paver, the contractor shall take immediate steps to correct the problem. Corrective 
action may include adjusting the forward speed of the paving operation and adjusting the flow of material 
to paver. The contractor shall make adjustments until a satisfactory end-product has been obtained, as 
determined by the engineer.  

(6) Longitudinal joints between successive CIR operations shall be overlapped a minimum of 3 inches. 
Consideration should be given to the amount of stabilizing agent used in the overlapping pass. Adjust 
the width of the stabilizing agent application so that the overlapped CIR mixtures maintains the target 
stabilizing agent content. Transverse joints between successive CIR operations during the same day of 
placement shall be overlapped a minimum of 2 feet. The beginning of each day’s recycling operation 
shall overlap the end of the preceding recycling operation a minimum of 50 feet unless otherwise directed 
by the engineer. 

C.4  Compaction 
C.4.1  Control Strip Construction 

(1) On the first day of production, construct a control strip to identify the target wet density for the CIR layer 
using a nuclear moisture-density gauge in backscatter measurement. Nuclear gauge test duration in 
backscatter measurement shall be for a total of one-minute test per location in the direction of paving. 
The control strip construction and density testing will occur under the direct observation and/or 
assistance of the department QV personnel. 

(2) Unless the engineer approves otherwise, construct control strips to a minimum dimension of 500 feet 
long and one full lane width. Begin the control strip at a location of at least 200 feet beyond the start of 
the project.  

(3) Completed control strips may remain in-place to be incorporated into the final roadway cross-section. 
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(4) Construct additional control strips, at a minimum, when: 
1. The CIR layer thickness changes in excess of 2.0 inches. 
2. The percent of target wet density is less than 96% or exceeds 105.0%; and is outside the range of the 

10 random measurements defining the control strip; on two consecutive sublots. 
3. If there is a significant change in mix proportions, weather conditions, compaction equipment’s or other 

controlling factors, the engineer may require construction of new control strips to check target density.  

(5) Construct control strips using equipment and methods representative of the operations to be used for 
constructing the CIR layer. 

(6) After compacting the control strip with a minimum of three roller passes, mark and take three wet density 
measurements using a nuclear moisture-density gauge in backscatter mode at one random station. One 
density measurement representing the inside 1/3, one density measurement representing the middle 
1/3 and one density measurement representing the outside 1/3 transversely across the traveled lane, a 
minimum of 1 ½ feet from the center of the probe to the unrestricted edge of the CIR layer. Subsequent 
density measurements will be taken at the same three locations.  

(7) After each subsequent pass of compaction equipment over the entirety of the control strip, take wet 
density measurements at the three marked locations. Continue compacting and testing until the increase 
in density measurements of individual locations is less than 2.0 lb/ft3, or the density measurements begin 
to decrease. 

(8) Upon completion of control strip compaction, take 10 randomly located wet density measurements within 
the limits of the control strip, a minimum of 1 ½ feet from the center of the probe to the unrestricted edge 
of the CIR layer. The final measurements recorded at the three locations under article paragraph (6) of 
this section may be included as 3 of the 10 measurements. Average the 10 measurements to obtain the 
control strip target density. 

C.4.2  Compaction Requirements 

(1) Compact the CIR layer to a required density of 96% of the target density. Density acceptance shall be 
based on the average sublot measurements results.  

C.5  Surface Requirements 

(1) Test the recycled pavement base layer surface at regular intervals, and engineer selected locations, 
using a 10-foot straightedge or other engineer specified device. 

(2) The engineer may direct the repair of surface deviations greater than ½ inch between two surface 
contact points. High points shall be corrected by rerolling, trimming, milling, or grinding. Depressions 
may be corrected by having a tack coat applied and be filled with HMA immediately prior to placement 
of the surface treatment. 

C.6  Maintaining the Work 

(1) After compaction is complete, the contractor will determine when the CIR is stable to open to traffic.  

(2) After opening to traffic, and prior to placement of the upper layer, the surface of the recycled base shall 
be maintained in a condition suitable for safe movement of traffic. 

(3) The recycled base and shoulders shall be protected and maintained from standing water, deleterious 
substances, and/or other damage. 

(4) Any damage to the recycled base, excluding department directed test sections, shall be repaired by the 
contractor prior to placement of the upper layer at no additional cost to the department.  

C.7  Curing and Surfacing 
C.7.1  Curing 

(1) Application of a surface treatment or leveling/lower layer of HMA will not be allowed until the moisture 
content of the CIR layer is not more than 2.50 percent. 
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(2) If the moisture content of the CIR layer does not reduce to 2.50 percent; the surface treatment may be 
applied after the change in moisture content is less than 0.30 percentage points for three consecutive 
calendar days.  

(3) The final surfacing or leveling/lower layer shall be placed on the CIR layer within 10 calendar days after 
the CIR layer is completed and initially achieves allowable moisture content.  

(4) The moisture content shall be determined from a sample retrieved over the full-depth of the CIR layer 
by weighting and drying to a constant weight using an oven at 230° ±9°F. Moisture content testing by 
nuclear density shall only be used for informational purposes not for acceptance. The department will 
obtain a sample(s) to verify the contractor’s final moisture content values. 

C.7.2  Tack Coat 

(1) The surface shall be prepared, and tack coat applied meeting the requirements of standard spec 455.3.2.  

(2) Tack coat application rate shall be 0.05 to 0.07 gal/SY. The engineer may adjust the tack coat application 
rate based on surface conditions. 

(3) Use only emulsified asphalt material as tack coat specified in standard spec 455.2.5. Paving grade 
asphaltic tack coat shall not be used. 

C.7.3  Surfacing 

(1) Surfacing materials, equipment, and construction methods shall be in accordance with the applicable 
sections of the standard specs or contract special provisions.  

D  Measurement 

(1) The department will measure Cold In-Place Recycling (CIR) Asphalt Base layer by the square yard, 
acceptably completed. 

(2) The department will measure the Asphalt Stabilizing Agent incorporated into the work by the ton; as 
metered through a calibrated pump, or through delivered ticket quantity. 

E  Payment 

(1) The department will pay for measured quantities at the contract unit price under the following bid item: 
ITEM NUMBER DESCRIPTION UNIT 
327.1000.S CIR Asphalt Base Layer SY 
455.0770.S Asphalt Stabilizing Agent TON 

(2) Payment is full compensation for measured quantities as specified above; all material including 
mixing and milling water; equipment necessary for milling and sizing, mixing, paving, compacting the 
completed CIR; incidentals necessary to the conduct mix design; including sampling and traffic control; 
mill the existing pavement for recycling, size the milled RAP, inject and mix the RAP with the stabilizing 
agent, place or pave, compact, and maintain the completed CIR.  

(3) The department will pay separately for preparation work and repair of yielding areas under the bid items 
Base Repair for CIR Layer and Prepare Foundation for CIR Base Layer. 

(4) The department will pay separately for removing or blading away of the adjacent shoulder material under 
the bid item Shaping Shoulders. 

(5) The department will pay separately for surfacing treatments, including tack coat, under the appropriate 
bid items.  

stp-327-010 (20191121) 

14. HMA Percent Within Limits (PWL) Test Strip Volumetrics, Item 460.0105.S; 
HMA Percent Within Limits (PWL) Test Strip Density Item 460.0110.S. 
A  Description 
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This special provision describes the Hot Mix Asphalt (HMA) density and volumetric testing tolerances 
required for an HMA test strip. An HMA test strip is required for contracts constructed under HMA Percent 
Within Limits (PWL) QMP. A density test strip is required for each pavement layer placed over a specific, 
uniform underlying material, unless specified otherwise in the plans. Each contract is restricted to a single 
mix design per mix type per layer (e.g., upper layer and lower layer may have different mix type specified 
or may have the same mix type with different mix designs). Each mix design requires a separate test 
strip. Density and volumetrics testing will be conducted on the same test strip whenever possible.  

 

Perform work according to standard spec 460 and as follows. 

 

B  Materials 
Use materials conforming to HMA Pavement Percent Within Limits (PWL) QMP special provision. 

 

C  Construction 
C.1 Test Strip  
Submit the test strip start time and date to the department in writing at least 5 calendar days in advance 
of construction of the test strip. If the contractor fails to begin paving within 2 hours of the submitted start 
time, the test strip is delayed and the department will assess the contractor $2,000 for each instance 
according to Section E of this document. Alterations to the start time and date must be submitted to the 
department in writing a minimum of 24 hours prior to the start time. The contractor will not be liable for 
changes in start time related to adverse weather days as defined by standard spec 101.3 or equipment 
breakdown verified by the department. 

 

On the first day of production for a test strip, produce approximately 750 tons of HMA. (Note: adjust 
tonnage to accommodate natural break points in the project.) Locate test strips in a section of the 
roadway to allow a representative rolling pattern (i.e. not a ramp or shoulder, etc.). 

 

C.1.1 Sampling and Testing Intervals  
C.1.1.1 Volumetrics 
Laboratory testing will be conducted from a split sample yielding three components, with portions 
designated for QC (quality control), QV (quality verification), and retained. 

 

During production for the test strip, obtain sufficient HMA mixture for three-part split samples from trucks 
prior to departure from the plant. Collect three split samples during the production of test strip material. 
Perform sampling from the truck box and three-part splitting of HMA according to CMM 8-36. These three 
samples will be randomly selected by the engineer from each third of the test strip tonnage (T), excluding 
the first 50 tons: 

 
Sample Number 

 
Production Interval (tons) 

1 50 to 𝑇𝑇
3
 

2 𝑇𝑇
3
 to 2𝑇𝑇

3
 

3 2𝑇𝑇
3

 to T 
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C.1.1.2 Density 
Required field tests include contractor QC and department QV nuclear density gauge tests and pavement 
coring at ten individual locations (five in each half of the test strip length) in accordance with Appendix A: 
Test Methods and Sampling for HMA PWL QMP Projects. Both QV and QC teams shall have two nuclear 
density gauges present for correlation at the time the test strip is constructed. QC and QV teams may 
wish to scan with additional gauges at the locations detailed in Appendix A, as only gauges used during 
the test strip correlation phase will be allowed. 

 

C.1.2 Field Tests 
C.1.2.1 Density 
For contracts that include STSP 460-020 QMP Density in addition to PWL, a gauge comparison 
according to CMM 8-15.7 shall be completed prior to the day of test strip construction. Daily 
standardization of gauges on reference blocks and a project reference site shall be performed according 
to CMM 8-15.8. A standard count shall be performed for each gauge on the material placed for the test 
strip, prior to any additional data collection. Nuclear gauge readings and pavement cores shall be used to 
determine nuclear gauge correlation in accordance with Appendix A. The two to three readings for the 
five locations across the mat for each of two zones shall be provided to the engineer. The engineer will 
analyze the readings of each gauge relative to the densities of the cores taken at each location. The 
engineer will determine the average difference between the nuclear gauge density readings and the 
measured core densities to be used as a constant offset value. This offset will be used to adjust raw 
density readings of the specific gauge and shall appear on the density data sheet along with gauge and 
project identification. An offset is specific to the mix and layer; therefore, a separate value shall be 
determined for each layer of each mix placed over a differing underlying material for the contract. This 
constitutes correlation of that individual gauge for the given layer. Two gauges per team are not required 
to be onsite daily after completion of the test strip. Any data collected without a correlated gauge will not 
be accepted. 

 

The contractor is responsible for coring the pavement from the footprint of the density tests and filling 
core holes according to Appendix A. Coring and filling of pavement core holes must be approved by the 
engineer. The QV team is responsible for the labeling and safe transport of the cores from the field to the 
QC laboratory. Testing of cores shall be conducted by the contractor and witnessed by department 
personnel. The contractor is responsible for drying the cores following testing. The department will take 
possession of cores following laboratory testing and will be responsible for any verification testing at the 
discretion of the engineer. 

 

The target maximum density to be used in determining core density is the average of the three 
volumetric/mix Gmm values from the test strip multiplied by 62.24 lb/ft3. In the event mix and density 
portions of the test strip procedure are separated, or if an additional density test strip is required, the mix 
portion must be conducted prior to density determination. The target maximum density to determine 
core densities shall then be the Gmm four-test running average (or three-test average from a PWL 
volumetric-only test strip) from the end of the previous day’s production multiplied by 62.24 lb/ft3. If no 
PWL production volumetric test is to be taken in a density-only test strip, a non-random three-part split 
mix sample will be taken and tested for Gmm by the department representative. The department Gmm 
test results from this non-random test will be entered in the HMA PWL Test Strip Spreadsheet and must 
conform to the Acceptance Limits presented in C.2.1. 

 

Exclusions such as shoulders and appurtenances shall be tested and reported according to CMM 8-15. 
However, all acceptance testing of shoulders and appurtenances will be conducted by the department, 
and average lot (daily) densities must conform to standard spec Table 460-3. No density incentive or 
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disincentive will be applied to shoulders or appurtenances. However, unacceptable shoulder material will 
be handled according to standard spec 460.3.3.1 and CMM 8-15.11. 

 

C.1.3 Laboratory Tests 
C.1.3.1 Volumetrics 
Obtain random samples according to C.1.1.1 and Appendix A. Perform tests the same day as taking the 
sample. 

 

Theoretical maximum specific gravities of each mixture sample will be obtained according to AASHTO 
T 209 as modified in CMM 8-36.6.6. Bulk specific gravities of both gyratory compacted samples and field 
cores shall be determined according to AASHTO T 166 as modified in CMM 8-36.6.5. The bulk specific 
gravity values determined from field cores shall be used to calculate a correction factor (i.e., offset) for 
each QC and QV nuclear density gauge. The correction factor will be used throughout the remainder of 
the layer. 

 
C.2 Acceptance 
C.2.1 Volumetrics 

Produce mix conforming to the following limits based on individual QC and QV test results (tolerances 
based on most recent JMF): 

 

 ITEM ACCEPTANCE LIMITS 
 Percent passing given sieve:  
 37.5-mm +/- 8.0 
 25.0-mm +/- 8.0 
 19.0-mm +/- 7.5 
 12.5-mm +/- 7.5 
 9.5-mm +/- 7.5 
 2.36-mm +/- 7.0 
 75-µm +/- 3.0 
 Asphaltic content in percent[1] - 0.5 
 Air Voids -1.5 & +2.0 
 VMA in percent[2] - 1.0 
 Maximum specific gravity +/- 0.024 

   
[1] Asphalt content more than -0.5% below the JMF will be referee tested by the 
department’s AASHTO accredited laboratory and HTCP certified personnel using 
automated extraction according to ASTM D8159 as modified in CMM 8-36.6.3.1. 
[2] VMA limits based on minimum requirement for mix design nominal maximum 
aggregate size in table 460-1. 
 

 QV samples will be tested for Gmm, Gmb, and AC. Air voids and VMA will then be calculated 
using these test results. 
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Calculation of air voids shall use either the QC, QV, or retained split sample test results, as identified by 
conducting the paired t-test with the WisDOT PWL Test Strip Spreadsheet. 

 

If QC and QV test results do not correlate as determined by the split sample comparison, the retained 
split sample will be tested by the department’s AASHTO accredited laboratory and HTCP certified 
personnel as a referee test. Additional investigation shall be conducted to identify the source of the 
difference between QC and QV data. Referee data will be used to determine material conformance and 
pay. 

 

C.2.2 Density 
Compact all layers of test strip HMA mixture to the applicable density shown in the following table: 

 
TABLE 460-3 MINIMUM REQUIRED DENSITY[1] 

 MIXTURE TYPE 
LAYER LT & MT HT 

LOWER 93.0[2] 93.0[3] 

UPPER 93.0 93.0 
[1] If any individual core density test result falls more than 3.0 percent below 

the minimum required target maximum density, the engineer will 
investigate the acceptability of that material per CMM 8-15.11.  

[2]  Minimum reduced by 2.0 percent for a lower layer constructed directly on 
crushed aggregate or recycled base courses. 

[3]  Minimum reduced by 1.0 percent for lower layer constructed directly on 
crushed aggregate or recycled base courses. 

 

Nuclear density gauges are acceptable for use on the project only if correlation is completed for that 
gauge during the time of the test strip and the department issues documentation of acceptance stating 
the correlation offset value specific to the gauge and mix design. The offset is not to be entered into any 
nuclear density gauge as it will be applied by the department-furnished Field Density Worksheet. 

 

C.2.3 Test Strip Approval and Material Conformance 
All applicable laboratory and field testing associated with a test strip shall be completed prior to any 
additional mainline placement of the mix. All test reports shall be submitted to the department upon 
completion, and approved before paving resumes. The department will notify the contractor within 
24 hours from start of test strip regarding approval to proceed with paving, unless an alternate time frame 
is agreed upon in writing with the department. The 24-hour approval time includes only working days as 
defined in standard spec 101.3. 

 
The department will evaluate material conformance and make pay adjustments based on the PWL value 
of air voids and density for the test strip. The QC core densities and QC and QV mix results will be used 
to determine the PWL values as calculated in accordance with Appendix A. 

 

The PWL values for air voids and density shall be calculated after determining core densities. An 
approved test strip is defined as the individual PWL values for air voids and density both being equal to or 
greater than 75, mixture volumetric properties conforming to the limits specified in C.2.1, and an 
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acceptable gauge-to-core correlation. Further clarification on PWL test strip approval and appropriate 
post-test strip actions are shown in the following table: 

 

PWL Test Strip Approval and Material Conformance Criteria 

PWL Value for 
Air Voids and 

Density 

Test Strip 
Approval Material Conformance Post-Test Strip 

Action 

Both PWL ≥ 75 Approved1 
Material paid 

for according to 
Section E. 

Proceed with 
Production 

50 ≤ Either 
PWL ˂ 75 Not Approved 

Material paid 
for according to 

Section E.  

Consult BTS to 
determine need 

for additional test 
strip. 

Either PWL 
˂ 50 Not Approved 

Unacceptable material 
removed and replaced 
or paid for at 50% of 

the contract unit price 
according to Section E.  

Construct 
additional 

Volumetrics or 
Density test strip 

as necessary. 
1 In addition to these PWL criteria, mixture volumetric properties must conform to 
the limits specified in C.2.1, split sample comparison must have a passing result 
and an acceptable gauge-to-core correlation must be completed. 

 

A maximum of two test strips will be allowed to remain in place per pavement layer per contract. If 
material is removed, a new test strip shall replace the previous one at no additional cost to the 
department. If the contractor changes the mix design for a given mix type during a contract, no additional 
compensation will be paid by the department for the required additional test strip and the department will 
assess the contractor $2,000 for the additional test strip according to Section E of this special provision. 
For simultaneously conducted density and volumetric test strip components, the following must be 
achieved: 

 

i. Passing/Resolution of Split Sample Comparison 
ii. Volumetrics/mix PWL value ≥ 75 
iii. Density PWL value ≥ 75 
iv. Acceptable correlation  

•  

If not conducted simultaneously, the mix portion of a test strip must accomplish (i) & (ii), while density 
must accomplish (iii) & (iv). If any applicable criteria are not achieved for a given test strip, the engineer, 
with authorization from the department’s Bureau of Technical Services, will direct an additional test strip 
(or alternate plan approved by the department) be conducted to prove the criteria can be met prior to 
additional paving of that mix. For a density-only test strip, determination of mix conformance will be 
according to main production, i.e., HMA Pavement Percent Within Limits (PWL) QMP special provision. 

 

D  Measurement 
The department will measure HMA Percent Within Limits (PWL) Test Strip as each unit of work, 
acceptably completed as passing the required air void, VMA, asphalt content, gradation, and density 
correlation for a Test Strip. Material quantities shall be determined according to standard spec 450.4 and 
detailed here within. 
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E  Payment 
The department will pay for measured quantities at the contract unit price under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 
460.0105.S HMA Percent Within Limits (PWL) Test Strip Volumetrics EACH 
460.0110.S HMA Percent Within Limits (PWL) Test Strip Density EACH 

These items are intended to compensate the contractor for the construction of the test strip for contracts 
paved under the HMA Pavement Percent Within Limits QMP article.  

 

Payment for HMA Percent Within Limits (PWL) Test Strip Volumetrics is full compensation for volumetric 
sampling, splitting, and testing; for proper labeling, handling, and retention of split samples.  

 

Payment for HMA Percent Within Limits (PWL) Test Strip Density is full compensation for collecting and 
measuring of pavement cores, acceptably filling core holes, providing of nuclear gauges and operator(s), 
and all other work associated with completion of a core-to-gauge correlation, as directed by the engineer.  

 

Acceptable HMA mixture placed on the project as part of a volumetric or density test strip will be 
compensated by the appropriate HMA Pavement bid item with any applicable pay adjustments. If a test 
strip is delayed as defined in C.1 of this document, the department will assess the contractor $2,000 for 
each instance, under the HMA Delayed Test Strip administrative item. If an additional test strip is required 
because the initial test strip is not approved by the department or the mix design is changed by the 
contractor, the department will assess the contractor $2,000 for each additional test strip (i.e. $2,000 for 
each individual volumetrics or density test strip) under the HMA Additional Test Strip administrative item. 

 

Pay adjustment will be calculated using 65 dollars per ton of HMA pavement. The department will pay for 
measured quantities of mix based on $65/ton multiplied by the following pay adjustment: 

 

PAY ADJUSTMENT FOR HMA PAVEMENT AIR VOIDS & DENSITY 
 

 PERCENT WITHIN LIMITS PAYMENT FACTOR, PF 
 (PWL) (percent of $65/ton) 
 ≥ 90 to 100 PF = ((PWL – 90) * 0.4) + 100 
 > 50 to < 90 (PWL * 0.5) + 55 
 <50 50%[1] 

where, PF is calculated per air voids and density, denoted PFair voids & PFdensity 
 

[1] Material resulting in PWL value less than 50 shall be removed and replaced, unless the 
engineer allows for such material to remain in place. In the event the material remains in 
place, it will be paid at 50% of the contract unit price of HMA pavement. 

 
For air voids, PWL values will be calculated using lower and upper specification limits of 2.0 and 4.3 
percent, respectively. Lower specification limits for density will be according to Table 460-3 as modified 
herein. Pay adjustment will be determined for an acceptably completed test strip and will be computed as 
shown in the following equation:   
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Pay Adjustment = (PF-100)/100 x (WP) x (tonnage) x ($65/ton)* 
 

 *Note: If Pay Factor <50, the contract unit price will be used in lieu of $65/ton 
 

The following weighted percentage (WP) values will be used for the corresponding parameter: 
 
      Parameter  WP 
      Air Voids  0.5 
      Density   0.5 

 

Individual Pay Factors for each air voids (PFair voids) and density (PFdensity) will be determined. PFair voids will 
be multiplied by the total tonnage produced (i.e., from truck tickets), and PFdensity will be multiplied by the 
calculated tonnage used to pave the mainline only (i.e., traffic lane excluding shoulder) as determined in 
accordance with Appendix A. 

 

The department will pay incentive for air voids under the following bid item: 

ITEM NUMBER DESCRIPTION UNIT 
460.2005 Incentive Density PWL HMA Pavement DOL 
460.2010 Incentive Air Voids HMA Pavement DOL 

 

The department will administer disincentives under the Disincentive Density HMA Pavement and the 
Disincentive Air Voids HMA Pavement administrative items. 
stp-460-040 (20191121) 

 

15. HMA Pavement Percent Within Limits (PWL) QMP. 
A  Description 
This special provision describes percent within limits (PWL) pay determination, providing and maintaining 
a contractor Quality Control (QC) Program, department Quality Verification (QV) Program, required 
sampling and testing, dispute resolution, corrective action, pavement density, and payment for HMA 
pavements. Pay is determined by statistical analysis performed on contractor and department test results 
conducted according to the Quality Management Program (QMP) as specified in standard spec 460, 
except as modified below.  

 

B  Materials 
Conform to the requirements of standard spec 450, 455, and 460 except where superseded by this 
special provision. The department will allow only one mix design for each HMA mixture type per layer 
required for the contract, unless approved by the engineer. The use of more than one mix design for each 
HMA pavement layer will require the contractor to construct a new test strip in accordance with HMA 
Pavement Percent Within Limits (PWL) QMP Test Strip Volumetrics and HMA Pavement Percent Within 
Limits (PWL) QMP Test Strip Density articles at no additional cost to the department.  

 

Replace standard spec 460.2.8.2.1.3.1 Contracts with 5000 Tons of Mixture or Greater with the following:  

 
460.2.8.2.1.3.1  Contracts under Percent within Limits 
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(1) Furnish and maintain a laboratory at the plant site fully equipped for performing contractor QC testing. 
Have the laboratory on-site and operational before beginning mixture production. 
(2) Obtain random samples and perform tests according to this special provision and further defined in 
Appendix A: Test Methods & Sampling for HMA PWL QMP Projects. Obtain HMA mixture samples from 
trucks at the plant. For the sublot in which a QV sample is collected, discard the QC sample and test a 
split of the QV sample.  
(3) Perform sampling from the truck box and three-part splitting of HMA samples according to CMM 8-36. 
Sample size must be adequate to run the appropriate required tests in addition to one set of duplicate 
tests that may be required for dispute resolution (i.e., retained). This requires sample sizes which yield 
three splits for all random sampling per sublot. All QC samples shall provide the following: QC, QV, and 
Retained. The contractor shall take possession and test the QC portions. The department will observe the 
splitting and take possession of the samples intended for QV testing (i.e., QV portion from each sample) 
and the Retained portions. Additional sampling details are found in Appendix A. Label samples according 
to CMM 8-36. Additional handling instructions for retained samples are found in CMM 8-36. 
(4) Use the test methods identified below to perform the following tests at a frequency greater than or equal 
to that indicated: 

• Blended aggregate gradations in accordance with AASHTO T 30 
• Asphalt content (AC) in percent determined by ignition oven method according to AASHTO T 

308 as modified in CMM 8-36.6.3.6, chemical extraction according to AASHTO T 164 Method A 
or B, or automated extraction according to ASTM D8159 as modified in CMM 8-36.6.3.1. 

• Bulk specific gravity (Gmb) of the compacted mixture according to AASHTO T 166 as modified 
in CMM 8-36.6.5. 

• Maximum specific gravity (Gmm) according to AASHTO T 209 as modified in CMM 8-36.6.6 
• Air voids (Va) by calculation according to AASHTO T 269. 
• Voids in Mineral Aggregate (VMA) by calculation according to AASHTO R35. 

(5) Lot size shall consist of 3750 tons with sublots of 750 tons. Test each design mixture at a frequency of 
1 test per 750 tons of mixture type produced and placed as part of the contract. Add a random sample for 
any fraction of 750 tons at the end of production for a specific mixture design. Partial lots with less than 
three sublot tests will be included into the previous lot for data analysis and pay adjustment. Volumetric 
lots will include all tonnage of mixture type under specified bid item unless otherwise specified in the plan.  
(6) Conduct field tensile strength ratio tests according to AASHTO T283, without freeze-thaw conditioning 
cycles, on each qualifying mixture in accordance with CMM 8-36.6.14. Test each full 50,000-ton 
production increment, or fraction of an increment, after the first 5,000 tons of production. Perform required 
increment testing in the first week of production of that increment. If field tensile strength ratio values are 
below the spec limit, notify the engineer. The engineer and contractor will jointly determine a corrective 
action. 

 

Delete standard spec 460.2.8.2.1.5 and 460.2.8.2.1.6. 

 

Replace standard spec 460.2.8.2.1.7 Corrective Action with the following: 

 

460.2.8.2.1.7  Corrective Action 
(1) Material must conform to the following action and acceptance limits based on individual QC and QV 
test results (tolerances relative to the JMF used on the PWL Test Strip): 

 

 ITEM ACTION LIMITS ACCEPTANCE LIMITS 

 Percent passing given sieve:  
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 37.5-mm +/- 8.0  

 25.0-mm +/- 8.0   

 19.0-mm +/- 7.5  

 12.5-mm +/- 7.5   

 9.5-mm +/- 7.5  

 2.36-mm +/- 7.0  

 75-µm +/- 3.0  

 AC in percent[1] -0.3 -0.5 

 Va  - 1.5 & +2.0 

 VMA in percent[2] - 0.5 -1.0 

 
[1] The department will not adjust pay based on QC AC in percent test results; however corrective 
action will be applied to nonconforming material according to 460.2.8.2.1.7(3) as modified herein. 
[2] VMA limits based on minimum requirement for mix design nominal maximum aggregate size in 
table 460-1. 

 
(2) QV samples will be tested for Gmm, Gmb, and AC. Air voids and VMA will then be calculated using 
these test results. 
(3) Notify the engineer if any individual test result falls outside the action limits, investigate the cause and 
take corrective action to return to within action limits. If two consecutive test results fall outside the action 
limits, stop production. Production may not resume until approved by the engineer. Additional QV 
samples may be collected upon resuming production, at the discretion of the engineer.  
(4) For any additional tests outside the random number testing conducted for volumetrics, the data 
collected will not be entered into PWL calculations. Additional QV tests must meet acceptance limits or be 
subject to production stop and/or remove and replace. 
(5) Remove and replace unacceptable material at no additional expense to the department. Unacceptable 
material is defined as any individual QC or QV tests results outside the acceptance limits or a PWL value 
< 50. The engineer may allow such material to remain in place with a price reduction. The department will 
pay for such HMA Pavement allowed to remain in place at 50 percent of the contract unit price. 

 

Replace standard spec 460.2.8.3.1.2 Personnel Requirements with the following: 

 

460.2.8.3.1.2 Personnel Requirements 
(1) The department will provide at least one HTCP-certified Transportation Materials Sampling (TMS) 
Technician, to observe QV sampling of HMA mixtures. 
(2) Under departmental observation, a contractor TMS technician shall collect and split samples.  
(3) A department HTCP-certified Hot Mix Asphalt, Technician I, Production Tester (HMA-IPT) technician 
will ensure that all sampling is performed correctly and conduct testing, analyze test results, and report 
resulting data. 
(4) The department will make an organizational chart available to the contractor before mixture production 
begins. The organizational chart will include names, telephone numbers, and current certifications of all 
QV testing personnel. The department will update the chart with appropriate changes, as they become 
effective. 
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Replace standard spec 460.2.8.3.1.4 Department Verification Testing Requirements with the following:  

 

460.2.8.3.1.4 Department Verification Testing Requirements 
(1) HTCP-certified department personnel will obtain QV random samples by directly supervising HTCP-
certified contractor personnel sampling from trucks at the plant. Sample size must be adequate to run the 
appropriate required tests in addition to one set of duplicate tests that may be required for dispute 
resolution (i.e., retained). This requires sample sizes which yield three splits for all random sampling per 
sublot. All QV samples shall furnish the following: QC, QV, and Retained. The department will observe 
the splitting and take possession of the samples intended for QV testing (i.e., QV portion from each 
sample) and the Retained portions. The department will take possession of retained samples 
accumulated to date each day QV samples are collected. The department will retain samples until 
surpassing the analysis window of up to 5 lots, as defined in 460.2.8.3.1.7(2) of this special provision. 
Additional sampling details are found in Appendix A. 
(2) The department will verify product quality using the test methods specified here in 460.2.8.3.1.4(3). The 
department will identify test methods before construction starts and use only those methods during 
production of that material unless the engineer and contractor mutually agree otherwise. 
(3) The department will perform all testing conforming to the following standards: 

• Bulk specific gravity (Gmb) of the compacted mixture according to AASHTO T 166 as modified 
in CMM 8-36.6.5. 

• Maximum specific gravity (Gmm) according to AASHTO T 209 as modified in CMM 8-36.6.6. 
• Air voids (Va) by calculation according to AASHTO T 269. 
• Voids in Mineral Aggregate (VMA) by calculation according to AASHTO R 35. 
• Asphalt Content (AC) in percent determined by ignition oven method according to AASHTO T 

308 as modified in CMM 8-36.6.3.6, chemical extraction according to AASHTO T 164 Method A 
or B, or automated extraction according to ASTM D8159 as modified in CMM 8-36.6.3.1. 

(4) The department will randomly test each design mixture at the minimum frequency of one test for each 
lot. 

 

Delete standard spec 460.2.8.3.1.6. 

 

Replace standard spec 460.2.8.3.1.7 Dispute Resolution with the following:  

 

460.2.8.3.1.7  Data Analysis for Volumetrics 
(1) Analysis of test data for pay determination will be contingent upon QC and QV test results. Statistical 
analysis will be conducted on Gmm and Gmb test results for calculation of Va. If either Gmm or Gmb 
analysis results in non-comparable data as described in 460.2.8.3.1.7(2), subsequent testing will be 
performed for both parameters as detailed in the following paragraph. 
(2) The engineer, upon completion of the first 3 lots, will compare the variances (F-test) and the means 
(t-test) of the QV test results with the QC test results. Additional comparisons incorporating the first 3 lots 
of data will be performed following completion of the 4th and 5th lots (i.e., lots 1-3, 1-4, and 1-5). A rolling 
window of 5 lots will be used to conduct F & t comparison for the remainder of the contract (i.e., lots 2-6, 
then lots 3-7, etc.), reporting comparison results for each individual lot. Analysis will use a set alpha value 
of 0.025. If the F- and t-tests report comparable data, the QC and QV data sets are determined to be 
statistically similar and QC data will be used to calculate the Va used in PWL and pay adjustment 
calculations. If the F- and t-tests result in non-comparable data, proceed to the dispute resolution steps 
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found below. Note: if both QC and QV Va PWL result in a pay adjustment of 102% or greater, dispute 
resolution testing will not be conducted. Dispute resolution via further investigation is as follows: 

[1] The Retained portion of the split from the lot in the analysis window with a QV test result furthest 
from the QV mean (not necessarily the sublot identifying that variances or means do not compare) 
will be referee tested by the bureau's AASHTO accredited laboratory and certified personnel. All 
previous lots within the analysis window are subject to referee testing and regional lab testing as 
deemed necessary. Referee test results will replace the QV data of the sublot(s).  
[2] Statistical analysis will be conducted with referee test results replacing QV results.  

i. If the F- and t-tests indicate variances and means compare, no further testing is 
required for the lot and QC data will be used for PWL and pay factor/adjustment 
calculations. 

ii. If the F- and t-tests indicate non-comparable variances or means, the Retained portion 
of the random QC sample will be tested by the department’s regional lab for the 
remaining 4 sublots of the lot which the F- and t- tests indicate non-comparable 
datasets. The department’s regional lab and the referee test results will be used for 
PWL and pay factor/adjustment calculations. Upon the second instance of non-
comparable variance or means and for every instance thereafter, the department will 
assess a pay reduction for the additional testing of the remaining 4 sublots at 
$2,000/lot under the HMA Regional Lab Testing administrative item. 

[3] The contractor may choose to dispute the regional test results on a lot basis. In this event, the 
retained portion of each sublot will be referee tested by the department's AASHTO accredited 
laboratory and certified personnel. The referee Gmm and Gmb test results will supersede the 
regional lab results for the disputed lot.  

i. If referee testing results in an increased calculated pay factor, the department will pay 
for the cost of the additional referee testing.  

ii. If referee testing of a disputed lot results in an equal or lower calculated pay factor, the 
department will assess a pay reduction for the additional referee testing at $2,000/lot 
under the Referee Testing administrative item. 

(3) The department will notify the contractor of the referee test results within 3 working days after receipt of 
the samples by the department's AASHTO accredited laboratory. The intent is to provide referee test 
results within 7 calendar days from completion of the lot. 
(4) The department will determine mixture conformance and acceptability by analyzing referee test results, 
reviewing mixture data, and inspecting the completed pavement according to the standard spec, this 
special provision, and accompanying Appendix A. 
(5) Unacceptable material (i.e., resulting in a PWL value less than 50 or individual QC or QV test results 
not meeting the Acceptance Requirements of 460.2.8.2.1.7 as modified herein) will be referee tested by 
the bureau's AASHTO accredited laboratory and certified personnel and those test results used for 
analysis. Such material may be subject to remove and replace, at the discretion of the engineer. If the 
engineer allows the material to remain in place, it will be paid at 50% of the HMA Pavement contract unit 
price. Replacement or pay adjustment will be conducted on a sublot basis. If an entire PWL sublot is 
removed and replaced, the test results of the newly placed material will replace the original data for the 
sublot. Any remove and replace shall be performed at no additional cost to the department. Testing of 
replaced material must include a minimum of one QV result. [Note: If the removed and replaced material 
does not result in replacement of original QV data, an additional QV test will be conducted and under 
such circumstances will be entered into the HMA PWL Production spreadsheet for data analysis and pay 
determination.]  The quantity of material paid at 50% the contract unit price will be deducted from PWL 
pay adjustments, along with accompanying data of this material. 

 

Delete standard spec 460.2.8.3.1.8 Corrective Action.  
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C  Construction 
Replace standard spec 460.3.3.2 Pavement Density Determination with the following: 

 

460.3.3.2  Pavement Density Determination 
(1) The engineer will determine the target maximum density using department procedures described in 
CMM 8-15. The engineer will determine density as soon as practicable after compaction and before 
placement of subsequent layers or before opening to traffic. 
(2) Do not re-roll compacted mixtures with deficient density test results. Do not operate continuously below 
the specified minimum density. Stop production, identify the source of the problem, and make corrections 
to produce work meeting the specification requirements. 
(3) A lot is defined as 7500 lane feet with sublots of 1500 lane feet (excluding shoulder, even if paved 
integrally) and placed within a single layer for each location and target maximum density category 
indicated in table 460-3. The contractor is required to complete three tests randomly per sublot and the 
department will randomly conduct one QV test per sublot. A partial quantity less than 750 lane feet will be 
included with the previous sublot. Partial lots with less than three sublots will be included in the previous 
lot for data analysis/acceptance and pay, by the engineer. If density lots/sublots are determined prior to 
construction of the test strip, any random locations within the test strip shall be omitted. Exclusions such 
as shoulders and appurtenances shall be tested and recorded in accordance with CMM 8-15. However, 
all acceptance testing of shoulders and appurtenances will be conducted by the department, and average 
lot (daily) densities must conform to standard spec Table 460-3. No density incentive or disincentive will 
be applied to shoulders or appurtenances. Offsets will not be applied to nuclear density gauge readings 
for shoulders or appurtenances. Unacceptable shoulder material will be handled according to standard 
spec 460.3.3.1 and CMM 8-15.11. 
(4) The three QC locations per sublot represent the outside, middle, and inside of the paving lane. The QC 
density testing procedures are detailed in Appendix A. 
(5) QV nuclear testing will consist of one randomly selected location per sublot. The QV density testing 
procedures will be the same as the QC procedure at each testing location and are also detailed in 
Appendix A. 
(6) An HTCP-certified nuclear density technician (NUCDENSITYTEC-I) shall identify random locations and 
perform the testing for both the contractor and department. The responsible certified technician shall 
ensure that sample location and testing is performed correctly, analyze test results, and provide density 
results to the contractor weekly, or at the completion of each lot. 
(7) For any additional tests outside the random number testing conducted for density, the data collected 
will not be entered into PWL calculations. However, additional QV testing must meet the tolerances for 
material conformance as specified in the standard specification and this special provision. If additional 
density data identifies unacceptable material, proceed as specified in CMM 8-15.11. 

Replace standard spec 460.3.3.3 Waiving Density Testing with Acceptance of Density Data with the 
following:  

460.3.3.3  Analysis of Density Data 
(1) Analysis of test data for pay determination will be contingent upon test results from both the contractor 
(QC) and the department (QV). 
(2) As random density locations are paved, the data will be recorded in the HMA PWL Production 
Spreadsheet for analysis in chronological order. The engineer, upon completion of the analysis lot, will 
compare the variances (F-test) and the means (t-test) of the QV test results with the QC test results. 
Analysis will use a set alpha value of 0.025.  
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i. If the F- and t-tests indicate variances and means compare, the QC and QV data sets are 
determined to be statistically similar and QC data will be used for PWL and pay adjustment 
calculations.  

ii. If the F- and t-tests indicate variances or means do not compare, the QV data will be used for 
subsequent calculations.  

(3) The department will determine mixture density conformance and acceptability by analyzing test results, 
reviewing mixture data, and inspecting the completed pavement according to standard spec, this special 
provision, and accompanying Appendix A. 
(4) Density resulting in a PWL value less than 50 or not meeting the requirements of 460.3.3.1 (any 
individual density test result falling more than 3.0 percent below the minimum required target maximum 
density as specified in standard spec Table 460-3) is unacceptable and may be subject to remove and 
replace at no additional cost to the department, at the discretion of the engineer.  

i. Replacement may be conducted on a sublot basis. If an entire PWL sublot is removed and 
replaced, the test results of the newly placed material will replace the original data for the 
sublot.  

ii. Testing of replaced material must include a minimum of one QV result. [Note: If the removed 
and replaced material does not result in replacement of original QV data, an additional QV test 
must be conducted and under such circumstances will be entered into the data analysis and 
pay determination.]  

iii. If the engineer allows such material to remain in place, it will be paid for at 50% of the HMA 
Pavement contract unit price. The extent of unacceptable material will be addressed as 
specified in CMM 8-15.11. The quantity of material paid at 50% the contract unit price will be 
deducted from PWL pay adjustments, along with accompanying data of this material. 

 

D  Measurement 
The department will measure the HMA Pavement bid items acceptably completed by the ton as specified 
in standard spec 450.4 and as follows in standard spec 460.5 as modified in this special provision. 

 
E  Payment 
Replace standard spec 460.5.2 HMA Pavement with the following: 

 

460.5.2  HMA Pavement 
460.5.2.1  General 
(1) Payment for HMA Pavement Type LT, MT, and HT mixes is full compensation for providing HMA 
mixture designs; for preparing foundation; for furnishing, preparing, hauling, mixing, placing, and 
compacting mixture; for HMA PWL QMP testing and aggregate source testing; for warm mix asphalt 
additives or processes; for stabilizer, hydrated lime and liquid antistripping agent, if required; and for all 
materials including asphaltic materials. 
(2) If provided for in the plan quantities, the department will pay for a leveling layer, placed to correct 
irregularities in an existing paved surface before overlaying, under the pertinent paving bid item. Absent a 
plan quantity, the department will pay for a leveling layer as extra work. 

 

460.5.2.2  Calculation of Pay Adjustment for HMA Pavement using PWL 
(1) Pay adjustments will be calculated using 65 dollars per ton of HMA pavement. The HMA PWL 
Production Spreadsheet, including data, will be made available to the contractor by the department as 
soon as practicable upon completion of each lot. The department will pay for measured quantities of mix 
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based on this price multiplied by the following pay adjustment calculated in accordance with the HMA 
PWL Production Spreadsheet: 

 

PAY FACTOR FOR HMA PAVEMENT AIR VOIDS & DENSITY 
 

 PERCENT WITHIN LIMITS PAYMENT FACTOR, PF 

 (PWL) (percent of $65/ton) 

 > 90 to 100 PF = ((PWL – 90) * 0.4) + 100 

 > 50 to < 90 (PWL * 0.5) + 55 

 <50 50%[1] 

 

where PF is calculated per air voids and density, denoted PFair voids & PFdensity 

 
[1] Any material resulting in PWL value less than 50 shall be removed and replaced unless 
the engineer allows such material to remain in place. In the event the material remains in 
place, it will be paid at 50% of the contract unit price of HMA pavement. 

 

For air voids, PWL values will be calculated using lower and upper specification limits of 2.0 and 4.3 
percent, respectively. Lower specification limits for density shall be in accordance with standard spec 
Table 460-3. Pay adjustment will be determined on a lot basis and will be computed as shown in the 
following equation.  

 

Pay Adjustment = (PF-100)/100 x (WP) x (tonnage) x ($65/ton)* 

 

*Note: If Pay Factor <50, the contract unit price will be used in lieu of $65/ton 

 

The following weighted percentage (WP) values will be used for the corresponding parameter: 

 

Parameter WP 

Air Voids 0.5 

Density 0.5 

 

Individual Pay Factors for each air voids (PFair voids) and density (PFdensity) will be determined. PFair voids will 
be multiplied by the total tonnage placed (i.e., from truck tickets), and PFdensity will be multiplied by the 
calculated tonnage used to pave the mainline only (i.e., travel lane excluding shoulder) as determined in 
accordance with Appendix A.  

 

The department will pay incentive for air voids and density under the following bid items: 

ITEM NUMBER DESCRIPTION UNIT 
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460.2005 Incentive Density PWL HMA Pavement DOL 
460.2010 Incentive Air Voids HMA Pavement DOL 

The department will administer disincentives under the Disincentive Density HMA Pavement and the 
Disincentive Air Voids HMA Pavement administrative items. 

The department will administer a disincentive under the Disincentive HMA Binder Content administrative 
item for each individual QV test result indicating asphalt binder content below the Action Limit in 
460.2.8.2.1.7 presented herein. The department will adjust pay per sublot of mix at 65 dollars per ton of 
HMA pavement multiplied by the following pay adjustment calculated according to the HMA PWL 
Production Spreadsheet: 

 

AC Binder 

Relative to JMF 

Pay Adjustment /        
Sublot 

-0.4% to -0.5% 75% 

More than -0.5%   50%[1] 

 
[1] Any material resulting in an asphalt binder content more than 0.5% below the JMF AC 
content shall be removed and replaced unless the engineer allows such material to 
remain in place. In the event the material remains in place, it will be paid at 50% of the 
contract unit price of HMA pavement. Such material will be referee tested by the 
department’s AASHTO accredited laboratory and HTCP certified personnel using 
automated extraction according to automated extraction according to ASTM D8159 as 
modified in CMM 8-36.6.3.1. 

 

Note: PWL value determination is further detailed in the Calculations worksheet of the HMA PWL 
Production spreadsheet. 
stp-460-050 (20191121) 

16. Appendix A. 
 

Test Methods & Sampling for HMA PWL QMP Projects. 
 

The following procedures are included with the HMA Pavement Percent Within Limits (PWL) Quality 
Management Program (QMP) special provision: 

• WisDOT Procedure for Nuclear Gauge/Core Correlation – Test Strip 

• WisDOT Test Method for HMA PWL QMP Density Measurements for Main Production 

• Sampling for WisDOT HMA PWL QMP  

• Calculation of PWL Mainline Tonnage Example 

 
 
WisDOT Procedure for Nuclear Gauge/Core Correlation – Test Strip  
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Figure 1: Nuclear/Core Correlation Location Layout 

 
 

The engineer will identify two zones in which gauge/core correlation is to be performed. These two zones 
will be randomly selected within each half of the test strip length. (Note: Density zones shall not overlap 
and must have a minimum of 100 feet between the two zones; therefore, random numbers may be shifted 
(evenly) in order to meet these criteria.)  Each zone shall consist of five locations across the mat as 
identified in Figure 1. The following shall be determined at each of the five locations within both zones: 

 
- two one-minute nuclear density gauge readings for QC team* 
- two one-minute nuclear density gauge readings for QV team* 
- pavement core sample 

*If the two readings exceed 1.0 pcf of one another, a third reading is conducted in the same orientation as the 
first reading. In this event, all three readings are averaged, the individual test reading of the three which falls 
farthest from the average value is discarded, and the average of the remaining two values is used to represent 
the location for the gauge. 

 

The zones are supposed to be undisclosed to the contractor/roller operators. The engineer will not lay out 
density/core test sites until rolling is completed and the cold/finish roller is beyond the entirety of the zone.  
Sites are staggered across the 12-foot travel lane, and do not include shoulders. The outermost locations 
should be 1.5-feet from the center of the gauge to the edge of lane. [NOTE: This staggered layout is only 
applicable to the test strip.  All mainline density locations after test strip should have a longitudinal- as 
well as transverse-random number to determine location as detailed in the WisDOT Test Method for HMA 
PWL QMP Density Measurements for Main Production section of this document.]  

 
 
Individual locations are represented by the       symbol as seen in Figure 1 above.  The symbol is 
two-part, comprised of the nuclear test locations and the location for coring the pavement, as 
distinguished here: 
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The nuclear site is the same for QC and QV readings for the test strip, i.e., the QC and QV teams are to 
take nuclear density gauge readings in the same footprint. Each of the QC and QV teams are to take a 
minimum of two one-minute readings per nuclear site, with the gauge rotated 180 degrees between 
readings, as seen here: 
 

   
(a)  (b) 

 
Figure 2: Nuclear gauge orientation for (a) 1st one-minute reading and (b) 2nd one-minute reading 

 
Photos should be taken of each of the 10 core/gauge locations of the test strip. This should include gauge 
readings (pcf) and a labelled core within the gauge footprint. If a third reading is needed, all three 
readings should be recorded and documented. Only raw readings in pcf should be written on the 
pavement during the test strip, with a corresponding gauge ID/SN (generalized as QC-1 through QV-2 in 
the following Figure) in the following format: 

 
Figure 3: Layout of raw gauge readings as recorded on pavement 

 
 
Each core will then be taken from the center of the gauge footprint and will be used to correlate each 
gauge with laboratory-measured bulk specific gravities of the pavement cores. One core in good condition 
must be obtained from each of the 10 locations. If a core is damaged at the time of extracting from the 
pavement, a replacement core should be taken immediately adjacent to the damaged core, i.e., from the 
same footprint. If a core is damaged during transport, it should be recorded as damaged and excluded 
from the correlation. Coring after traffic is on the pavement should be avoided. The contractor is 
responsible for coring of the pavement. Coring and filling of core holes must be approved by the engineer. 
The QV team is responsible for the labeling and safe transport of the cores from the field to the QC 
laboratory. Core density testing will be conducted by the contractor and witnessed by department 
personnel. The contractor is responsible for drying the cores following testing. The department will take 
possession of cores following initial testing and is responsible for any verification testing. 

 

Each core 150 mm (6 inches) in diameter will be taken at locations as identified in Figure 1. Each random 
core will be full thickness of the layer being placed. The contractor is responsible for thoroughly drying 
cores obtained from the mat in accordance with ASTM D 7227 prior to using specimens for in-place 
density determination in accordance with AASHTO T 166 as modified by CMM 8-36.6.5. 
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Cores must be taken before the pavement is open to traffic. Cores are cut under department/project staff 
observation. Relabel each core immediately after extruding or ensure that labels applied to pavement 
prior to cutting remain legible. The layer interface should also be marked immediately following extrusion. 
Cores should be cut at this interface, using a wet saw, to allow for density measurement of only the most 
recently placed layer. Cores should be protected from excessive temperatures such as direct sunlight.  
Also, there should be department custody (both in transport and storage) for the cores until they are 
tested, whether that be immediately after the test strip or subsequent day if agreed upon between 
Department and Contractor. Use of concrete cylinder molds works well to transport cores. Cores should 
be placed upside down (flat surface to bottom of cylinder mold) in the molds, one core per mold, cylinder 
molds stored upright, and ideally transported in a cooler. Avoid any stacking of pavement cores. 

 

Fill all core holes with non-shrink rapid-hardening grout, mortar, or concrete, or with HMA. When using 
grout, mortar, or concrete, remove all water from the core holes prior to filling. Mix the mortar or concrete 
in a separate container prior to placement in the hole. If HMA is used, fill all core holes with hot-mix 
matching the same day’s production mix type at same day compaction temperature +/- 20 F. The core 
holes shall be dry and coated with tack before filling, filled with a top layer no thicker than 2.25 inches, 
lower layers not to exceed 4 inches, and compacted with a Marshall hammer or similar tamping device 
using approximately 50 blows per layer. The finished surface shall be flush with the pavement surface. 
Any deviation in the surface of the filled core holes greater than 1/4 inch at the time of final inspection will 
require removal of the fill material to the depth of the layer thickness and replacement. 

 
 
WisDOT Test Method for HMA PWL QMP Density Measurements for Main Production 
 
For nuclear density testing of the pavement beyond the test strip, QC tests will be completed at three 
locations per sublot, with a sublot defined as 1500 lane feet. The three locations will represent the 
outside, middle, and inside of the paving lane (i.e., the lane width will be divided into thirds as shown by 
the dashed longitudinal lines in Figure 3 and random numbers will be used to identify the specific 
transverse location within each third in accordance with CMM 8-15). Longitudinal locations within each 
sublot shall be determined with 3 independent random numbers. The PWL Density measurements do not 
include the shoulder and other appurtenances. Such areas are tested by the department and are not 
eligible for density incentive or disincentive. Each location will be measured with two one-minute gauge 
readings oriented 180 degrees from one another, in the same footprint as detailed in Figure 2 above. 
Each location requires a minimum of two readings per gauge. The density gauge orientation for the first 
test will be with the source rod towards the direction of paving. QV nuclear testing will consist of one 
randomly selected location per sublot. The QV is also comprised of two one-minute readings oriented 180 
degrees from one another. For both QC and QV test locations, if the two readings exceed 1.0 pcf of one 
another, a third reading is conducted in the same orientation as the first reading. In this event, all three 
readings are averaged, the individual test reading of the three which falls farthest from the average value 
is discarded, and the average of the remaining two values is used to represent the location for the gauge. 
The sublot density testing layout is depicted in Figure 4, with QC test locations shown as solid lines and 
QV as dashed.  
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Figure 4: Locations of main lane HMA density testing (QC=solid lines, QV=dashed) 

 

QC and QV nuclear density gauge readings will be statistically analyzed in accordance with Section 
460.3.3.3 of the HMA PWL QMP SPV.  (Note: For density data, if F- and t-tests compare, QC data will be 
used for the subsequent calculations of PWL value and pay determination.  However, if an F- or t-test 
does not compare, the QV data will be used in subsequent calculations.) 

 

Perform footprint testing as soon as both the QC and QV nuclear density technician are onsite and a 
minimum of once per day to ensure the gauges are not drifting apart during a project. Footprint testing 
compares the density readings of two gauges at the same testing location and can be done at any 
randomly selected location on the project. Each gauge conducts 2 to 3 1-minute tests according to CMM 
8-15 and the final results from each gauge are compared for the location. If the difference between the 
QC and QV gauges exceeds 1.0 pcf (0.7 percent) investigate the cause, check gauge moisture and 
density standards and perform a second footprint test. If the cause of the difference between gauge 
readings cannot be identified, the regional HMA Coordinator will use their gauge to investigate the 
situation with the QC and QV personnel, with the consultation of the RSO, to determine necessary 
actions. Both teams are encouraged to conduct footprint testing as often as they feel necessary. 

 
 
Sampling for WisDOT HMA PWL QMP Production  
 
Sampling of HMA mix for QC, QV and Retained samples shall conform to CMM 8-36 except as modified 
here. 
 

Delete CMM 8-36.4 Sampling Hot Mix Asphalt and replace with the following to update sublot tonnages: 

 

Sampling Hot Mix Asphalt 
At the beginning of the contract, the contractor determines the anticipated tonnage to be produced. The 
frequency of sampling is 1 per 750 tons (sublot) for QC and Retained Samples and 1 per 3750 tons (lot or 
5 sublots) for QV as defined by the HMA PWL QMP SPV. A test sample is obtained randomly from each 
sublot. Each random sample shall be collected at the plant according to CMM 8-36.4.1 and 8-36.4.2. The 
contractor must submit the random numbers for all mix sampling to the department before production 
begins. 
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Example 1 

 
 

 

The approximate location of each sample within the prescribed sublots is determined by selecting random 
numbers using ASTM Method D-3665 or by using a calculator or computerized spreadsheet that has a 
random number generator. The random numbers selected are used in determining when a sample is to 
be taken and will be multiplied by the sublot tonnage. This number will then be added to the final tonnage 
of the previous sublot to yield the approximate cumulative tonnage of when each sample is to be taken. 

To allow for plant start-up variability, the procedure calls for the first random sample to be taken at 50 
tons or greater per production day (not intended to be taken in the first two truckloads). Random samples 
calculated for 0-50 ton should be taken in the next truck (51-75 ton). 

 

This procedure is to be used for any number of samples per contract. 

 

If the production is less than the final randomly generated sample tonnage, then the random sample is to 
be collected from the remaining portion of that sublot of production. If the randomly generated sample is 
calculated to be within the first 0-50 tons of the subsequent day of production, it should be taken in the 
next truck. Add a random sample for any fraction of 750 tons at the end of the contract. Lot size will 
consist of 3750 tons with sublots of 750 tons. Partial lots with less than three sublot tests will be included 
into the previous lot, by the engineer. 

 

It’s intended that the plant operator not be advised ahead of time when samples are to be taken.  

 

If belt samples are used during troubleshooting, the blended aggregate will be obtained when the mixture 
production tonnage reaches approximately the sample tonnage. For plants with storage silos, this could 
be up to 60 minutes in advance of the mixture sample that’s taken when the required tonnage is shipped 
from the plant. 

 

QC, QV, and retained samples shall be collected for all test strip and production mixture testing using a 
three-part splitting procedure according to CMM 8-36.5.2. 
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Calculation of PWL Mainline Tonnage Example 
A mill and overlay project in being constructed with a 12-foot travel lane and an integrally paved 3-foot 
shoulder. The layer thickness is 2 inches for the full width of paving. Calculate the tonnage in each sublot 
eligible for density incentive or disincentive. 

 

Solution: 
1500 𝑓𝑓𝑓𝑓 ×  12 𝑓𝑓𝑓𝑓

9 𝑠𝑠𝑓𝑓/𝑠𝑠𝑠𝑠  ×  
2 𝑖𝑖𝑖𝑖 × 112 𝑙𝑙𝑙𝑙/𝑠𝑠𝑠𝑠/𝑖𝑖𝑖𝑖

2000 𝑙𝑙𝑙𝑙/𝑓𝑓𝑡𝑡𝑖𝑖  = 224 𝑓𝑓𝑡𝑡𝑖𝑖𝑠𝑠 

 
stp-460-055 (20191121) 

17. HMA Pavement Longitudinal Joint Density. 
A  Description 
This special provision incorporates longitudinal joint density requirements into the contract and describes 
the data collection, acceptance, and procedure used for determination of pay adjustments for HMA 
pavement longitudinal joint density. Pay adjustments will be made on a linear foot basis, as applicable per 
pavement layer and paving lane. Applicable longitudinal joints are defined as those between any two or 
more traffic lanes including full-width passing lanes, turn lanes, or auxiliary lanes more than 1500 lane 
feet. This excludes any joint with one side defined as a shoulder and ramp lanes of any length. 
Longitudinal joints placed during a test strip will be tested for information only to help ensure the roller 
pattern will provide adequate longitudinal joint density during production. Longitudinal joint density test 
results collected during a test strip are not eligible for pay adjustment. 

Pay is determined according to standard spec 460, HMA Pavement Percent Within Limits QMP special 
provisions, and as modified within. 

B  Materials 
Revise standard spec 460.3.3.1(1) table 460-3 by adding footnotes [6] & [7]: 
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TABLE 460-3  MINIMUM REQUIRED DENSITY[1][6][7] 

 

LOCATION LAYER 

PERCENT OF TARGET MAXIMUM DENSITY 

MIXTURE TYPE 

LT and MT HT SMA[5] 

TRAFFIC LANES[2] 
LOWER 93.0[3] 93.0[4] ___ 

UPPER 93.0 93.0 ___ 

SIDE ROADS, 
CROSSOVERS, 
TURN LANES, & 
RAMPS 

LOWER 93.03] 93.0[4] ___ 

UPPER 93.0 93.0 ___ 

SHOULDERS & 
APPURTENANCES 

LOWER 91.0 91.0 ___ 

UPPER 92.0 92.0 ___ 

 [1] The table values are for average lot density. If any individual density test result falls more than 3.0 
percent below the minimum required target maximum density, the engineer may investigate the acceptability of that 
material. 

 [2] Includes parking lanes, bike lanes as determined by the engineer 

 [3] Minimum reduced by 2.0 percent for a lower layer constructed directly on crushed aggregate or 
recycled base courses. 

 [4] Minimum reduced by 1.0 percent for a lower layer constructed directly on crushed aggregate or 
recycled base courses. 

 [5] The minimum required densities for SMA mixtures are determined according to CMM 8-15. 
[6]  Minimum reduced by 1.5 percent at longitudinal joint with lateral confinement (i.e., confined) 
[7]  Minimum reduced by 3.0 percent at longitudinal joint having no lateral confinement (i.e., unconfined) 

C  Construction 
Add the following to standard spec 460.3.3.2: 

(5) Establish companion density locations at each applicable joint.  Each companion location shares 
longitudinal stationing with a QC or QV density location within each sublot, and is located transversely 
with the center of the gauge 6-inches from the final joint edge of the paving area.  Sublot and lot 
numbering remains the same as mainline densities, however, in addition to conventional naming, joint 
identification must clearly indicate “M” for inside/median side of lane or “O” for outside shoulder side of 
lane, as well as “U” for an unconfined joint or “C” for a confined joint (e.g., XXXXX-MC or XXXXX-OU).   

(6) Each joint will be measured, reported, and accepted under methods, testing times, and 
procedures consistent with the program employed for mainline density, i.e., PWL. 

(7) For single nuclear density test results greater than 3.0% below specified minimums, the 
department will perform the following per standard spec 460.3.3.1 as modified here within: 
 

a) Testing at 50 foot increments both ahead and behind the unacceptable site 
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b) Continued 50 foot incremental testing until test values indicate higher than or equal to -3.0 percent from 
target joint density. 

c) Materials within the incremental testing indicating lower than -3.0 percent from target joint density are 
defined as unacceptable, and will be handled with remedial action as defined in the payment section of 
this document. 

d) The remaining sublot average (exclusive of unacceptable material) will be determined by the first 
forward and backward 50 foot incremental tests that reach the criteria of higher than or equal to -3.0 
percent from target joint density. 

 

Note: If the 50 foot testing extends into a previously accepted sublot, remedial action is required up to and inclusive of 
such material; however, the results of remedial action must not be used to recalculate the previously accepted sublot 
density.  When this occurs, the lane feet of any unacceptable material will be deducted from the sublot in which it is 
located, and the previously accepted sublot density will be used to calculate pay for the remainder of the sublot.  

(8) Joint density measurements will be kept separate from all other density measurements, and 
entered as an individual data set into Atwood Systems. 

(9) Placement and removal of excess material outside of the final joint edge, to increase joint density 
at the longitudinal joint nuclear testing location, will be done at the contractor’s discretion and cost. This 
excess material and related labor will be considered waste and will not be paid for by the department. 
Joints with excess material placed outside of the final joint edge to increase joint density or where a 
notched wedge is used will be considered unconfined joints. Inlay paving operations (e.g. where one lane 
is milled and paved prior to the adjacent lane being milled and paved) will limit payment for additional 
material to 2 inches wider than the final paving lane width at the centerline and will be considered 
confined joints. 

(10) If echelon paving is performed at the contractor’s description to increase longitudinal joint density, 
additional cost related to echelon paving will not be paid for by the department. The joint between echelon 
paving lanes will be placed at the centerline and both sides of the joint will be considered confined joints. 

D  Measurement 
(1)  The department will measure each side of applicable longitudinal joints, as defined in 
Section A of this special provision, by the linear foot of pavement acceptably placed. Measurement will be 
conducted independently for the inside or median side and for the outside or shoulder side of paving 
lanes with two applicable longitudinal joints. Each paving layer will be measured independently. 
E  Payment 
Add the following as 460.5.2.4 Pay Adjustment for HMA Pavement Longitudinal Joint Density: 

(1) The department will administer longitudinal joint density adjustments under the Incentive Density 
HMA Pavement Longitudinal Joints and Disincentive Density HMA Pavement Longitudinal Joints items. 
The department will adjust pay based on density relative to the specified targets in Section B of this 
special provision, and linear foot of the HMA Pavement bid item for that sublot as follows: 
 

  PAY ADJUSTMENT FOR HMA PAVEMENT LONGITUDINAL JOINT DENSITY 

 PERCENT SUBLOT DENSITY   PAY ADJUSTMENT PER LINEAR FOOT 

 ABOVE/BELOW SPECIFIED MINIMUM    

 Equal to or greater than +1.0 confined, +2.0 unconfined  $0.40  

 From 0.0 to +0.9 confined, 0.0 to +1.9 unconfined  $0 

  From -0.1 to -1.0   $(0.20) 

 From -1.1 to -2.0  $(0.40) 

 From -2.1 to -3.0  $(0.80) 

 More than -3.0  REMEDIAL ACTION[1] 
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[1] Remedial action must be approved by the engineer and agreed upon at the time of the pre-pave meeting, and may 
include partial sublots as determined and defined in 460.3.3.2(7) of this document 

 

(2) The department will not assess joint density disincentives for pavement placed in cold weather 
because of a department-caused delay as specified in standard spec 450.5.2(3). 

 

(3) The department will not pay incentive on the longitudinal joint density if the traffic lane is in 
disincentive A disincentive may be applied for each mainline lane and all joint densities if both qualify for 
a pay reduction. 

 

The department will pay incentive for longitudinal joint density under the following bid items: 
ITEM NUMBER DESCRIPTION UNIT 
460.2007 Incentive Density HMA Pavement Longitudinal Joints DOL 

 

The department will administer disincentives under the Disincentive Density HMA Pavement Longitudinal 
Joints administrative item. 

bts-Longitudinal Joint Density (20181215) 

18. Appendix WisDOT Longitudinal Joint – Nuclear Gauge Density Layout. 
Each QC and QV density location must have a companion density location at any applicable joint.  This 
companion location must share longitudinal stationing with each QC or QV density location and be 
located transversely with the center of the gauge 6-inches from the edge of the paving area.   

 

For HMA Pavement Percent Within Limits QMP projects, this appears as follows: 
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Further Explanation of PAY ADJUSTMENT FOR HMA PAVEMENT LONGITUDINAL JOINT DENSITY Table 

 

 
Confined    

 
Lower Layer (On Base) Upper Layer   

 
LT/MT HT LT/MT HT Pay Adjust 

Mainline Target (SS 460-3) 91.0 92.0 93.0 93.0 - 

Confined Target (mainline - 1.5) 89.5 90.5 91.5 91.5 - 

Equal to or greater than +1.0 > 90.5 > 91.5 > 92.5 > 92.5 $0.40  

From 0.0 to +0.9 90.4 - 89.5 91.4 - 90.5 92.4 - 91.5 92.4 - 91.5 $0  

From -0.1 to -1.0  89.4 - 88.5 90.4 - 89.5 91.4 - 90.5 91.4 - 90.5 ($0.20) 

From -1.1 to -2.0 88.4 - 87.5 89.4 - 88.5 90.4 - 89.5 90.4 - 89.5 ($0.40) 

From -2.1 to -3.0 87.4 - 86.5 88.4 - 87.5 89.4 - 88.5 89.4 - 88.5 ($0.80) 

More than -3.0 < 86.5 < 87.5 < 88.5 < 88.5 REMEDIAL ACTION 

      

      
 Unconfined    

 Lower Layer (On Base) Upper Layer   

 LT/MT HT LT/MT HT Pay Adjust 

Mainline Target (SS 460-3) 91.0 92.0 93.0 93.0 - 

Unconfined Target (Mainline -3.0) 88.0 89.0 90.0 90.0 - 

Equal to or greater than +2.0 > 90.0 > 91.0 > 92.0 > 92.0 $0.40  

From 0.0 to +1.9 89.9 - 88.0 90.9 - 89.0 91.9 - 90.0 91.9 - 90.0 $0  

From -0.1 to -1.0  87.9 - 87.0 88.9 - 88.0 89.9 - 89.0 89.9 - 89.0 ($0.20) 

From -1.1 to -2.0 86.9 - 86.0 87.9 - 87.0 88.9 - 88.0 88.9 - 88.0 ($0.40) 

From -2.1 to -3.0 85.9 - 85.0 86.9 - 86.0 87.9 - 87.0 87.9 - 87.0 ($0.80) 

More than -3.0 < 85.0 < 86.0 < 87.0 < 87.0 REMEDIAL ACTION 
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19. Foundation Backfill, Item SPV.0035.01. 
A  Description 
This special provision describes providing foundation backfill that conforms to Standard Spec 520. 

B  Materials 
Furnish Foundation Backfill in accordance to 520.2.5.2. 

C  Construction 
Place foundation backfill in layers no more than 8 inches thick after compaction to the top of the subgrade. 
Mechanically compact the entire length of each layer to the same degree as the material abutting the trench. 

D  Measurement 
The department will measure Foundation Backfill by the Cubic Yard, acceptably completed.  

E  Payment 
The department will pay for measured quantities at the contract unit price under the following bid item: 
ITEM NUMBER DESCRIPTION         UNIT 

SPV.0035.01 Foundation Backfill        CY 

Payment is full compensation for placing, shaping and compacting.  

ner-520-025 (20190409) 

20. Survey Monument Coordination. 
The CONTRACTOR is to notify the Northeast Regional Survey Coordinator, Cormac McInnis 920-492-
5638, at least 30 days before the beginning of construction activities. The Regional Survey Coordinator will 
then make the arrangements to have the Public Land Survey Monument and Landmark Reference 
Monuments tied out. 

After the majority of construction is complete (before restoration) the CONTRACTOR is again to notify the 
Survey Coordinator that the site is ready for the replacement of the monuments. The Survey Coordinator 
will then make arrangements to have the Public Land Survey Monument and Landmark Reference 
Monuments reset. 

ner-621-010 (20171213) 

21. Traffic Control. 
Perform this work conforming to standard spec 643, and as the plans show, or as the engineer approves, 
except as follows: 

Submit to engineer for approval a detailed traffic control plan for any changes to the proposed traffic control 
detail as the plans show. Submit this plan ten (10) days before the preconstruction conference. 

The turning of traffic control devices when not in use to obscure the message will not be allowed under this 
contract. 

Obtain prior approval from the engineer for the location of egress and ingress for construction vehicles to 
prosecute the work. 

Conduct operations in such a manner that causes the least interference and inconvenience to the free flow 
of vehicles on the roadways. This includes the following: 

a. Do not park or store any vehicle, piece of equipment, or construction materials on the right 
of way, unless otherwise specified in the traffic control article or without approval of the 
engineer. 
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b. All construction vehicles and equipment entering or leaving live traffic lanes shall yield to 
through traffic. 

c. Equip all vehicles and equipment entering or leaving the live traffic lanes with a hazard 
identification beam (flashing yellow signal) capable of being visible on a sunny day when 
viewed without the sun directly on or behind the device from a distance of 1000 feet. 
Activate the beam when merging into or exiting a live traffic lane. 

Do not disturb, remove or obliterate any traffic control signs, advisory signs, shoulder delineators or beam 
guard in place along the traveled roadways without the approval of the engineer. Immediately repair or 
replace any damage done to the above during the construction operations at contractor expense. 

Traffic control requirements are subject to change at the direction of the engineer in the event of an 
emergency. 

ner-643-065 (20190410) 

To guide traffic through the work zone, provide and operate a pilot vehicle continuously while lane closures 
are in place during CIR operations. Operate the pilot vehicle through the traffic control zone at an 
appropriate speed for the operations being performed. Maintain constant radio contact between the pilot 
vehicle operator, field personnel responsible for work operations, and flaggers. 

Maintain constant radio contact between the pilot vehicle operator, field personnel responsible for work 
operations, and flaggers. 

Use a street legal vehicle as the pilot vehicle. Prominently display the name of the contractor or contracting 
authority on each side of the vehicle. Mount a “Pilot Car, Follow Me” sign on the rear of the vehicle, a 
minimum of 5-feet above the pavement. 

Provide alert pilot vehicle operators with a valid driver’s license. Station a flagger at each end of the lane 
closure, and at all intersecting roadways within the closure area. 

Lane closures shall not exceed 2 miles in length. At least 14 calendar days before the preconstruction 
meeting, submit to the engineer for review, a traffic control plan detailing the pilot vehicle operations. Include 
the activities for which the pilot vehicle will be used, the hours of operation, and the locations and method 
in which the pilot vehicle will turn around. Operations requiring use of a pilot vehicle will not be permitted to 
begin until the traffic control plan is approved by the engineer. Review the effectiveness of the traffic control 
plan with the engineer throughout the work operations and adjust as necessary.  

Pilot vehicle, all traffic control signs associated with pilot vehicle and all other related traffic control items 
are incidental to the contract, unless a specific item is included in the contract. 

22. Locating No-Passing Zones, Item 648.0100. 
For this project, the spotting sight distance in areas with a 55-mph posted speed limit is 0.21 miles (1108 
feet). 
stp-648-005 (20060512) 
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