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10. Pavement
10A. General

Conduct all Work necessary to meet the requirements of this section and satisfy all functional needs and characteristics of the Work, including the pavement and pavement markings for the I-15 mainline, the I-15 ramps, non-interstate roadways, trails, sidewalks.  
10B. Standards

Design and construct the pavements in accordance with the requirements of the standards listed by priority in Table 10B-1 (Standards for Pavement).
10B - 1. Prioritization Table

	Table 10B - 1
Standards for Pavement

	Priority
	Author or Agency
	Title

	1
	UDOT
	Special Provisions included in Exhibit A

	2
	UDOT
	Supplemental Specifications to 2008 Standard Specifications for Road and Bridge Construction, as modified by Exhibit B

	3
	UDOT
	2008 Standard Specifications for Road and Bridge Construction, as modified by Exhibit B

	4
	UDOT
	Supplemental Drawings to 2008 Standard Drawings for Road and Bridge Construction

	5
	UDOT
	2008 Standard Drawings For Road and Bridge Construction

	6
	UDOT
	Pavement Management and Pavement Design Manual

	7
	AASHTO
	Guide for Design of Pavement Structures (1993 Edition + 1998 Rigid Pavement Supplement)

	8
	UDOT
	Materials Manual of Instruction, as modified by Exhibit B

	9
	AASHTO
	A Policy on Geometric Design of Highways and Streets




10C. Requirements

Provide a Pavement Designer to oversee all pavement design. The Pavement Designer shall be a Utah-licensed professional engineer, or shall become licensed no later than 90 days after NTP1. The Pavement Designer shall have a minimum of 10 years experience in pavement design, including experience with interstate highways and projects of similar size and type.
Design and construct all pavements to meet the following requirements:
· Provide pavement that maximizes performance while minimizing maintenance costs.

· For mainline pavement, including ramps, provide a minimum pavement design life of 30 years.

· For other pavements, provide a minimum pavement design life of 30 years for rigid pavement and 20 years for flexible pavement. 

· Pavement design and construction strategies may include a complete reconstruction of existing pavement and/or incorporation of elements of the existing pavement structure into the finished pavement.

· Rigid pavements shall be designed and constructed as jointed plain concrete pavement (JPCP) with load transfer dowel bars.

· If whitetopping is used, mainline sections shall be designed as conventional unbonded Portland Cement concrete pavement (PCCP) incorporating the existing pavement as a stabilized base. Where the existing hot-mix asphalt (HMA) is profile milled, the minimum thickness of the remaining HMA layer shall be 5 inches. The design thickness of the whitetopping shall be based on the structural integrity and minimum thickness of the remaining pavement section.  

· Overlays of existing flexible pavements are required whenever the existing pavement is widened or when re-striping is required due to lane shifts and/or transitions.
· Overlays shall be applied to the entire width of the pavement to provide a continuous and homogenous riding surface.

· For the purpose of this Section 10, overlays are defined as:

· Structural overlays: The final full width overlay shall include the top HMA layer and SMA wearing course.

· Surface treatment: The final full width overlay shall include the SMA wearing course.

· If an existing pavement includes Open Graded Surface Course (OGSC), any overlay will require the removal of the existing OGSC prior to the application of the overlay. 

· The term “pavement,” or “pavement section,” shall be defined as the entire pavement structural section, including PCCP, hot mix asphalt (HMA), and base and sub-base material.
· Provide bridge approach slabs for all pavement-to-structure transitions.
· Provide pavements with no identifiable distress (including blowups, faulting, cracking, scaling, pop-outs, spalling, surface texture defects, raveling, segregation, oily or slick spots, and edge slump). These parameters will be evaluated by the Design-Builder (in coordination with the Department) during construction, and at each Segment Completion. If corrective action needs to be taken, the Design-Builder shall coordinate all such activities to minimize disruption to traffic and with Approval of the Department.

· For PCCP, locate pavement joints on lane lines. 
· Design pavement sections for Equivalent Single Axle Loads (ESALs) shown in Table 10C-1.

· The thickness of the paving layer, defined as the portion of the pavement section above the top of the base course,  shall be uniform across the entire width of the roadway section.

· Provide the following minimum paving layer thicknesses (inches) 

	
	PCCP
	HMA *

	Mainline
	11
	9

	Ramps  and Cross Streets
	9
	6


        *Includes 1.5 inch Stone Matrix Asphalt (SMA) wearing course.
· Provide a Pavement Design Report addressing  the following: 

· Design details and inputs for all pavement sections

· Site-specific conditions and proposed treatments, including:

· Joint treatment between new and existing pavement surfaces to prevent crack propagation through to the wearing surface

· Mitigation of  unstable slope areas or subgrade soil conditions, including global settlement 

· Remediation of existing distressed pavement

· Design pavement sections in accordance with the following parameters:

· Provide a pavement section to accommodate climatic conditions, such as frost depth.

· For base course drainage, collector systems, and outlets, meet Federal Highway Administration (FHWA) guidelines in FHWA-RD-72-30.

· Provide pavement sections and elements that minimize rutting and shoving at ends of ramps and intersections.

· Prepare a deterministic life-cycle cost analysis for pavement design and rehabilitation for both flexible and rigid pavements. Use the annualized  cost method to determine life cycle cost in terms of uniform annual cost (UAC).  Use a 4 percent discount rate.  Calculate user costs as outlined in the UDOT Pavement Management and Pavement Design Manual, Section 3E. Salvage value shall not be used.  Use the maintenance / rehabilitation schedule shown below:

· Flexible Pavement (HMA with 1.5 inches of SMA wearing course):

10 years 
SMA overlay

20 years
Mill and fill

30 years
SMA overlay

40 years 
Reconstruct 

· PCCP:

20 years
Grind 

30 years
Concrete pavement rehabilitation (CPR)

40 years 
Reconstruct

· The Mechanical-Emperical (M-E) design methodology shall not be used as the basis for the pavement design. 

· All lanes under traffic shall be paved.

Table 10C - 1
Pavement Design Criteria

	Location
	Flexible Pavement
	Rigid Pavement

	
	2030 ESALs (106)
	2040 ESALs (106)
	2040 ESALs (106)

	Mainline
	28.2
	49.3
	63.6

	Ramps
	3.0
	17.0
	23.6

	Major Cross Streets *
	9.5
	N/A
	31.8

	Minor Cross Streets *
	3.0
	N/A
	N/A


* A major cross street is a street with more than 20,000 average daily trips in 2030, a minor
cross street is a street with less than 20,000 average daily trips in 2030,  based on the traffic
volumes as shown in Part 5-Contract Drawings.
10C - 1. Ride Quality

Evaluate ride quality in all lanes and shoulders using a Department-certified profiler. Supply the profiler and have a Department-Certified Qualified Profilograph Operator (CQPO) certify the results. 

10C - 2. Skid Resistance

All pavements shall provide a skid resistance value greater than 50.
10C - 3. Temporary Pavement

Design, construct, and maintain temporary pavement as necessary. Remove temporary pavement when it is no longer necessary.
10C - 4. Existing Shoulders Utilized as Travel Lane

If the existing shoulders that are to remain are used as temporary travel lanes to facilitate construction, provide a Pavement Design Report including existing condition photos. The report shall include the anticipated duration for shoulder use, and demonstrate that the existing pavement section is adequate to sustain the load without damage to the structural integrity. If the existing shoulder is found to be inadequate to sustain traffic and the Design-Builder still chooses to use them as a portion of a travel lane, any distressed areas shall be removed and replaced, including any necessary base or subgrade remediation. The pavement section shall match the existing shoulder adjacent to the remediation area. 

10C - 5. Pavement Markings

· Pavement markings shall be recessed (inlaid or grooved) into the surface to ensure that markings are below the surface to improve performance life by minimizing damage and wear.
· Deliver, store, and apply a permanent pavement marking material according to the manufacturer’s requirements.
· Provide Warranty coverage according to the requirements of UDOT Standard Warranty Specification for Pavement Marking Materials, Section 02768, Article 1.5, and the modifications of this subsection.
· Water-based paint markings shall not be used.

· For all proposed markings, meet the following criteria:
· Provide a minimum service life for the following applications:
· Longitudinal lines:  48 months
· Legends and Symbols:  24 months
· Meet the following performance criteria for  retro-reflectivity, color contrast, and durability
· Minimum retro-reflectivity for white and yellow longitudinal lines, legends, and symbols shall be 125 millicandelas.
· For white markings, provide a minimum yellowness index of 30 when measured with a portable colorimeter.
· Provide a minimum durability level of 90 percent.
· 90 percent of the surface of any longitudinal line in any 1,000-foot segment and 90 percent of the surface of any legend and/or symbol must be present. 
· Failure to meet any of the specified performance criteria on at least 90 percent of a longitudinal line in any 1,000-foot segment or 90 percent of a legend or symbol is considered a total failure of that marking and shall be replaced under the terms of the warranty.
· Apply 2-inch black contrast markings to both sides of skip lines on PCCP.
· Provide 8-inch-wide dash stripes between the express and the general purpose (GP) lane at all express lane access zones.

· Temporary pavement markings shall be completely removed when no longer necessary, leaving no visible scar.

10C - 6. Work South of Provo Center Street or North of American Fork Main Street

For the purposes of this subsection 10C-6, south of Provo Center Street is defined as south of the line drawn perpendicular from the control line and intersecting the southernmost gore point of the Provo Center Street interchange; north of American Fork Main Street is defined as north of the line drawn perpendicular from the mainline control line and intersecting the northernmost gore point of the American Fork Main Street interchange.

The requirements in this subsection 10C-6 apply only to Work south of Provo Center Street or north of American Fork Main Street. They are in addition to, and may include exceptions to, other requirements in this Section 10. In cases of conflict with other requirements in this Section 10, the requirements in this subsection 10C-6 shall have precedence.
· Pavement sections for mainline, ramps, and cross streets shall provide at least a 20-year service life using the ESALs shown in Table 10C-1.

10D. Submittals

Provide submittals to the Department in accordance with Table 10D-1.
10D - 1. Submittal Table

	Submittal
	For Approval
	Schedule

	Pavement Design Report
	No
	Prior to commencement of any pavement construction

	Certified Profilograph Results
	No
	Prior to each Segment Completion
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