


Utah Local Governments
Inputs for New and Rehabilitated 
Flexible Pavement Designs
	Input Parameter
	UDOT Input Value
	Comment

	General Information
	Design Type
	New Pavement,  Overlay
	Section 9.3 New and Reconstructed Pavement and Rehabilitated Pavement Types Considered by ME Design
Tables 9-3, 9-4

	
	Pavement Type
	Flexible Pavement or AC Overlay over AC
	

	
	Design Life, years
	20 years Flexible
20 years Rehab
	Section 9 Data Input; 
Table 9-1 UDOT Recommendations For Pavement Design Life

	
	Base/Subgrade Construction Date
	May, or best estimate
	9.2 Construction and Traffic Opening Dates
Table 9-2 Construction and Traffic Opening Date Description

	
	Pavement Construction Date
	August, or best estimate
	

	
	Traffic Opening Date
	August, or best estimate
	


* - Default values should be used.
Prepared April 27, 2015


	Input Parameter
	UDOT Input Value
	Comment

	Performance and Reliability Criteria

	Initial IRI, in./mi.
	65 inch/mile (local roads? Discuss)
	Table 10-2 Initial IRI Values for New and Rehabilitated Pavement Design

	
	Terminal IRI, in./mi.
	Primary: 170 inch/mile maximum*
Secondary: 170 inch/mile maximum*
	Section 10 Performance Criteria Input;
Table 10-1 Suggested Performance Criteria for Use in Pavement Design

	
	Top-Down Fatigue Cracking, ft./mi.
	(20,000)
	Not considered in UDOT design. Just enter 20,000 so this distress will not enter into thickness optimization.

	
	Bottom-Up Fatigue Cracking, %
	
Primary:	15 percent lane area
Secondary: 25 percent lane area
	Section 10, Performance Criteria Input, Table 10-1 Suggested Performance Criteria for Use in Pavement Design

	
	Thermal (Transverse) Cracks, ft./mi.
	
Primary/Secondary: Crack spacing > 50-ft 
Crack length < 1,267-ft/mile
	

	
	Permanent Deformation (Total & HMA/AC Rut Depth), inches
	Primary: 0.75 inch mean
	Section 10, Performance Criteria Input, Table 10-1 Suggested Performance Criteria for Use in Pavement Design

	
	AC Total Cracking (Overlays), %
	Interstate and Non Interstate = 50 %
	Section 11 Design Reliability Input
Table 11-1.  This reliability is set at 50% and cannot be changed


	
	Reliability Level, percent
	
Non Interstate
Principal Arterials, Collectors, Local = 90 %

	Section 11 Design Reliability Input
Table 11-1 




	Input Parameter
	UDOT Input Value
	Comment

	
Traffic: Volume
	Normalized Vehicle Class Distribution
	Utah County specific Vehicle Class Distribution: Import File
[Highlight “Traffic”, then Right Click, Import, and Select County specific file Traffic.xml]
	Sect 12 Traffic Inputs ME Design.
Section 12.4 Vehicle Class Distribution: Import County specific file for Rural or Urban highway.  Note: Unusual truck usage may require on site truck observation.

	
	Growth Rate & Function
	Utah County specific growth rate, use curvilinear growth.
	Section 12.6 Truck Traffic Growth Factor.  This input requires site specific input value!

	
	Monthly Adjustment Factors
	Utah County specific Monthly Adjustment Factors: Import File
	[bookmark: _Toc234664492][bookmark: _Toc243364734][bookmark: _Toc245754886][bookmark: _Toc282604726][bookmark: _Toc293926015][bookmark: _Toc316559945][bookmark: _Toc316988609]12.3 Traffic Volume Adjustment Factors

	
	Number of Axles per Truck Type
	Table 12-9 Number Single, Tandem, Tridem, and Quad Axles per Truck for Pavement Design – Default Level 2: Import File
	12.8 Number of Axles per Truck Type/Class

	
	Hourly Distribution Factors
	Not Used AC Pavement Design
	

	Traffic: Site Features
	Two-Way Average Annual Daily Truck Traffic
	Table 12-1 Current and Future Truck Traffic Volumes Estimates for Pavement Design: Year Opened to Traffic Site Specific Input
	Section 12.2 Traffic Volume
Table 12-1 Current and Future Truck Traffic Volumes Estimates for Pavement Design

	
	Number of Lanes in Design Direction
	Table 12-1
	

	
	Percent Trucks in Design Direction (DDF)
	Table 12-1
	

	
	Percent of Trucks in Design Lane (LDF)
	Table 12-1
	

	
	Operational Speed
	Table 12-1
	

	
	Traffic Capacity Cap
	Not enforced for Local Roads
	


[bookmark: _GoBack]*Note:  Traffic.xml includes all traffic data except Axle Load Distribution.
	Input Parameter
	UDOT Input Value
	Comment

	Traffic: Axle Configuration
	Avg. Axle Width
	8.5*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Dual Tire Spacing
	12*
	

	
	Dual Tire Pressure
	120*
	

	
	Tandem Axle Spacing
	51.6*
	

	
	Tridem Axle Spacing
	49.2*
	

	
	Quad Axle Spacing
	49.2*
	

	Traffic: Lateral Wander
	Mean Wheel Location
	18*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Wander, Standard Deviation
	10*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Design Lane Width
	12*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	Traffic: Wheelbase
	Average Axle Spacing (short/medium/long)
	12/15/18*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Percent Trucks within each axle spacing (short/medium/long)
	17/22/61*
	

	
Traffic: Axle Load Distribution
	Single Axles
	County specific Axle Load Distributions
Provided in County Specific Import File:  AxleLoadDistribution.xml
	Section 12.7 Axle Load Distribution
[Highlight Single Axle Load Distribution, the Right Click and Select County specific file]

	
	Tandem Axles
	
	

	
	Tridem Axles
	
	

	
	Quad Axles
	
	




	Input Parameter
	UDOT Input Value
	Comment

	Climate
	Project Location: 
	Longitude
	Use Internet to determine project Longitude(enter in decimal of degree)
	Section 13 Climatic Inputs

	
	
	Latitude
	Use Internet to determine project Latitude (enter in decimal of degree)
	

	
	
	Elevation, ft.
	Use Internet to determine project Elevation
	

	
	Depth to Water Table, ft.
	Varies from 3 to 40 ft or more. See United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) Soil Survey Geographic (SSURGO) database. 
	Section 13 Climatic Inputs
Another available resource for estimating depth of water table for a project site is the Utah Division of Water Rights well drilling database and geologic well logs available online at http://www.waterrights.utah.gov/wellinfo/default.asp.

	
	Climate Station
	Select Utah and surrounding States weather stations nearest to project. Create Virtual weather station.
	Section 13 Climatic Inputs.
Table 13-1 Weather Stations with Default Climate Data for Utah Pavement Design




	Input Parameter
	UDOT Input Value
	Comment

	AC/HMA Layer Properties
	Multi-Layer Rutting Parameters
	False
	Section 14  Structures and Materials Inputs
New input not used by UDOT

	
	Shortwave Absorptivity
	0.85*
	Section 14  Structures and Materials Inputs

	
	Endurance Limit Applied
	False
	Section 14  Structures and Materials Inputs

	
	Layer Interface (Interface Friction)
	1 Full friction all layers
	Section 14  Structures and Materials Inputs




	Input Parameter
	UDOT Input Value
	Comment

	New AC/HMA Layers – Wearing Surface or Surface Layer
	AC Thickness, inches
	Enter Trial AC Thickness
	Section 14 Structures and Materials Inputs

	
	Unit Weight, pcf
	148 HMA
152 SMA
	Section 14 Structures and Materials Inputs

	
	Effective Asphalt Content by Volume, %
	10.5 ¾” HMA
11.0 ½” HMA
14.6 SMA
	Section 14 Structures and Materials Inputs

	
	Air Voids, % (Field)
	6.5 HMA
6.0 SMA
	Section 14 Structures and Materials Inputs

	
	Poisson’s Ratio
	True (Calculated)*
	Section 14 Structures and Materials Inputs

	
	Dynamic Modulus
	Level 3: Calculated from Volumetrics
	Section 14 Structures and Materials Inputs

	
	Gradation
	Section 14.3 Recommended Levels 2 & 3 HMA Inputs
	Section 14 Structures and Materials Inputs


	
	E* Predictive Model; G*-based model
	False (Calculated)*
	Section 14 Structures and Materials Inputs

	
	Reference Temp., °F
	70*
	Section 14 Structures and Materials Inputs

	
	Asphalt Binder Grade
	PG 58-34, PG 64-34, PG 64-28, PG 70-28, PG 70-22, 
	Section 14 Structures and Materials Inputs
LTPPBind Program

	
	Tensile Strength, psi
	Calculated*
	Section 14 Structures and Materials Inputs

	
	Creep Compliance
	Calculated*
	Section 14 Structures and Materials Inputs

	
	Thermal Conductivity
	0.67*
	Section 14 Structures and Materials Inputs

	
	Heat Capacity
	0.23*
	

	
	Thermal Contraction
	Calculated*
	



	Input Parameter
	UDOT Input Value
	Comment

	New AC/HMA Layers – Binder Layer; if present
	AC Thickness, inches
	Enter Trial AC Thickness
	Section 14 Structures and Materials Inputs

	
	Unit Weight, pcf
	148 HMA
152 SMA
	Section 14 Structures and Materials Inputs

	
	Effective Asphalt Content by Volume, %
	10.5 ¾” HMA
11.0 ½” HMA
14.6 SMA
	Section 14 Structures and Materials Inputs

	
	Air Voids, %(Field)
	6.5 HMA
6.0 SMA
	Section 14 Structures and Materials Inputs

	
	Poisson’s Ratio
	True (Calculated)*
	Section 14 Structures and Materials Inputs

	
	Dynamic Modulus
	Level 3: Calculated from Volumetrics
	Section 14 Structures and Materials Inputs

	
	Gradation
	Section 14.3 Recommended Levels 2 & 3 HMA Inputs
	Section 14 Structures and Materials Inputs


	
	Estar Predictive Model; G*-based model
	False (Calculated)*
	Section 14 Structures and Materials Inputs

	
	Reference Temp., °F
	70*
	Section 14 Structures and Materials Inputs

	
	Asphalt Binder Grade
	PG 58-34, PG 64-34, PG 64-28, PG 70-28, PG 70-22, 
	Section 14 Structures and Materials Inputs
LTPPBind Program

	
	Tensile Strength, psi
	Calculated*
	Section 14 Structures and Materials Inputs

	
	Creep Compliance
	Calculated*
	Section 14 Structures and Materials Inputs

	
	Thermal Conductivity
	0.67*
	Section 14 Structures and Materials Inputs

	
	Heat Capacity
	0.23*
	

	
	Thermal Contraction
	Calculated*
	




	Input Parameter
	UDOT Input Value
	Comment

	Unbound Aggregate Base and Subbase
	Thickness, inches
	Trial Design Thickness
	Section 14.6 Unbound Aggregate Base, Subbase, Embankment, & Subgrade

	
	Poisson’s Ratio
	0.35
	Section 14.6

	
	Coefficient of Lateral Earth Pressure
	0.50*
	Section 14.6

	
	Classification
	A-1-a AASHTO Class*
	Section 14.6; software calculates monthly resilient modulus at in situ moisture & frost levels
Page 117 unbound layer ratio note

	
	Resilient Modulus, psi (lab test at optimum moisture and density)
	UTBC
25,000 

Granular Borrow
25,000 Max  Modified to 3:1 max of Subgrade
	

	
	Is Layer Compacted?
	Yes
	Always check this box when the layer is compacted.

	
	Specific Gravity
	2.7*
	Default values for an A-1-a unbound aggregate

	
	Saturated Hydraulic Conductivity
	5.054e-02*
	

	
	Soil-Water Characteristic Curve
	Calculated
	

	
	Water Content; Optimum
	7.4*
	Default values for an A-1-a unbound aggregate

	
	Dry Unit Weight; Modified Proctor
	127.2*
	

	
	Gradation, UTBC
	1½ in = 100%
1 in = 95%
¾ in = 77%
½ in = 72%
3/8 in = 65%
No 4 = 52%
No 16 = 32%
No 200 = 9%
	Mid-gradation values for an A-1-a untreated aggregate base course (UTBC)


	
	Gradation, Granular Borrow
	Use A-1a Default
	

	
	Plasticity Index
	1*
	

	
	Liquid Limit
	6*
	




	Input Parameter
	UDOT Input Value
	Comment

	Stabilized Subgrade Layer; Soil Cement and Lime Stabilized Soil
	Thickness, inches
	Trial Design Thickness
	Section 14.5 Recommended Inputs for Chemically Stabilized Soils

	
	Poisson’s Ratio
	0.15*
	

	
	Coefficient of Lateral Earth Pressure
	0.50*
	Section 14.5

	
	Resilient Modulus
	Varies greatly with material type & mixture design. 
Lime stabilized soil = 45,000 psi Cement stabilized soil = 500,000 psi
	
Section 14.5, See recommendations




	Input Parameter
	UDOT Input Value
	Comment

	Subgrade (embankment and natural soil layers)
	Thickness, inches (if applicable)
	Layer Thickness (Lowest layer is Semi-Infinite)
	Section 14.6 Unbound Aggregate Base, Subbase, Embankment, & Subgrade

	
	Poisson’s Ratio
	0.4
	Section 14.6

	
	Resilient Modulus (at optimum moisture & density)
	Use CBR to estimate, use AASHTO Class Defaults if CBR unavailable.
	Section 14.6
Mr = 2555 (CBR)0.64  [CBR < 30%]


	
	Coefficient of Lateral Earth Pressure
	0.50*
	Section 14.6

	
	Is Layer Compacted?
	If top of subgrade compacted = Yes, Otherwise No.
	Always check this box for the upper subgrade layer, if included.

	
	Specific Gravity
	2.7*
	Section 14.6

	
	Saturated Hydraulic Conductivity
	5.051e-02*
	Section 14.6

	
	Soil-Water Characteristic Curve
	Calculated
	

	
	Water Content
	Default depending on soil class
	Section 14.6

	
	Dry Unit Weight
	Default depending on soil class
	

	
	Gradation
	Default depending on soil class
	Section 14.6

	
	Plasticity Index
	Default depending on soil class
	

	
	Liquid Limit
	Default depending on soil class
	




	Input Parameter
	UDOT Input Value
	Comment

	Bedrock (Rock layer below subgrade)
	Resilient Modulus, psi
	Highly fractured & weathered =
500,000 psi
Massive & Continuous =
E = 750,000 psi
	Section 14.6.  Use default values; used only when subgrade thickness is less than 100 inches.

	
	Poisson’s Ratio
	0.15
	

	
	Unit Weight, pcf
	140*
	






Table 8-1. Utah Specific Local Calibration Coefficients for Flexible Pavement ME Design.
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Utah Local Governments
Inputs for New and Rehabilitated
Rigid Pavement 

	Input Parameter
	UDOT Input Value
	Comment

	General Information
	Design Type
	New Pavement
	Section 9.3 New and Reconstructed Pavement and Rehabilitated Pavement Types Considered by ME Design
Tables 9-3, 9-4

	
	Pavement Type
	Jointed Plain Concrete Pavement (JPCP)
	

	
	Design Life, years
	40 years JPCP
20 years Rehab
	Section 9 Data Input; 
Table 9-1 UDOT Recommendations For Pavement Design Life

	
	Pavement Construction Date
	June, or best estimate
	

	
	Traffic Opening Date
	August, or best estimate
	





	Input Parameter
	UDOT Input Value
	Comment

	Performance and Reliability Criteria

	Initial IRI, in./mi.
	65 inch/mile
	Table 10-2 Initial IRI Values for New and Rehabilitated Pavement Design

	
	Terminal IRI, in./mi.
	Primary: 170 inch/mile maximum*
Secondary: 170 inch/mile maximum*
	Section 10 Performance Criteria Input;
Table 10-1 Suggested Performance Criteria for Use in Pavement Design

	
	JPCP Transverse (Mid-Slab) Cracking, %
	
Primary:	15 percent slabs
Secondary: 25 percent slabs
	Section 10, Performance Criteria Input, Table 10-1 Suggested Performance Criteria for Use in Pavement Design

	
	Joint Faulting, inches
	
Primary: 0.25 inch
Secondary: 0.25 inch
	Section 10, Performance Criteria Input, Table 10-1 Suggested Performance Criteria for Use in Pavement Design

	
	Reliability Level, percent
	
Non Interstate
Principal Arterials, Collectors, Local = 90 %

	Section 11 Design Reliability Input
Table 11-1 






	Input Parameter
	UDOT Input Value
	Comment

	
Traffic: Volume
	Normalized Vehicle Class Distribution
	Utah County specific Vehicle Class Distribution: Import File
[Highlight “Traffic”, then Right Click and Select County specific file Traffic.xml]
	Sect 12 Traffic Inputs ME Design.
Section 12.4 Vehicle Class Distribution: Import County specific file for Rural or Urban highway.  Note: Unusual truck usage may require on site truck observation.

	
	Growth Rate & Function
	Utah County specific growth rate, use curvilinear growth
	Section 12.6 Truck Traffic Growth Factor.  This input requires site specific input value!

	
	Monthly Adjustment Factors
	Utah County specific Monthly Adjustment Factors: Import File
	12.3 Traffic Volume Adjustment Factors

	
	Number of Axles per Truck Type
	Table 12-9 Number Single, Tandem, Tridem, and Quad Axles per Truck for Pavement Design – Default Level 2: Import File
	12.8 Number of Axles per Truck Type/Class

	
	Hourly Distribution Factors
	Used AC Pavement Design: Import File
	Section 12.5 Hourly Truck Distribution

	Traffic: Site Features
	Two-Way Average Annual Daily Truck Traffic
	Table 12-1 Current and Future Truck Traffic Volumes Estimates for Pavement Design: Year Opened to Traffic Site Specific Input
	Section 12.2 Traffic Volume
Table 12-1 Current and Future Truck Traffic Volumes Estimates for Pavement Design

	
	Number of Lanes in Design Direction
	Table 12-1
	

	
	Percent Trucks in Design Direction (DDF)
	Table 12-1
	

	
	Percent of Trucks in Design Lane (LDF)
	Table 12-1
	

	
	Operational Speed
	Table 12-1
	

	
	Traffic Capacity Cap
	Not enforced for Local Roads
	Use only if exceptionally heavy truck volume


*Note:  Traffic.xml includes all traffic data except Axle Load Distribution.

	Input Parameter
	UDOT Input Value
	Comment

	Traffic: Axle Configuration
	Avg. Axle Width
	8.5*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Dual Tire Spacing
	12*
	

	
	Dual Tire Pressure
	120*
	

	
	Tandem Axle Spacing
	51.6*
	

	
	Tridem Axle Spacing
	49.2*
	

	
	Quad Axle Spacing
	49.2*
	

	Traffic: Lateral Wander
	Mean Wheel Location from outer edge lane
	18*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Wander, Standard Deviation
	10*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Design Lane Width
	12*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	Traffic: Wheelbase
	Average Axle Spacing (short/medium/long)
	12/15/18*
	Section 12.8
Table 12-10 Schematic Illustration of Mean Wheel Location

	
	Percent Trucks within each axle spacing (short/medium/long)
	17/22/61*
	

	
Traffic: Axle Load Distribution
	Single Axles
	County specific Axle Load Distributions
Provided in County Specific Import File:  AxleLoadDistribution.xml
	Section 12.7 Axle Load Distribution
[Highlight Single Axle Load Distribution, the Right Click and Select County specific file]

	
	Tandem Axles
	
	

	
	Tridem Axles
	
	

	
	Quad Axles
	
	




	Input Parameter
	UDOT Input Value
	Comment

	Climate
	Project Location: 
	Longitude
	Use Internet to determine project Longitude(enter in decimal of degree)
	Section 13 Climatic Inputs

	
	
	Latitude
	Use Internet to determine project Latitude (enter in decimal of degree)
	

	
	
	Elevation, ft.
	Use Internet to determine project Elevation
	

	
	Depth to Water Table, ft.
	Varies from 3 to 40 ft or more. See United States Department of Agriculture (USDA) Natural Resources Conservation Service (NRCS) Soil Survey Geographic (SSURGO) database. 
	Section 13 Climatic Inputs
Another available resource for estimating depth of water table for a project site is the Utah Division of Water Rights well drilling database and geologic well logs available online at http://www.waterrights.utah.gov/wellinfo/default.asp.

	
	Climate Station
	Select Utah and surrounding States weather stations nearest to project. Create Virtual weather station.
	Section 13 Climatic Inputs.
Table 13-1 Weather Stations with Default Climate Data for Utah Pavement Design




	Input Parameter
	UDOT Input Value
	Comment

	JPCP Design Properties
	Shortwave Absorptivity
	0.85*
	Section 16.  JPCP Design Features

	
	Joint Spacing, ft.
	10, Min
Thickness (in)     Max Joint Spacing
6                           12
7                           14
8+                         15
	Section 16.  JPCP Design Features

	
	Sealant Type
	Liquid (hot pour and others)
	Section 16.  JPCP Design Features

	
	Dowelled Joints (Note: Local Government JPCP may or may not require dowels in transverse joints, depending on level of truck traffic)
	If dowels are required to control joint faulting, select dowel diameter from the  following:

Thickness     Dowel Diameter, in.
6                    NA7                    1.00 in.
8                    1.25 in.
9                    1.25 in.
10                  1.25 in.
11+                1.50 in.
	Section 16.  JPCP Design Features
Initial design evaluated without dowel bars at transverse joints.  If joint faulting does not pass criteria, then dowels must be added.  Do not increase thickness to try to meet faulting criteria.

	
	Dowel Spacing
	12” is standard
	Section 16.  JPCP Design Features

	
	Widened Slabs
	12 ft. is maximum width
	Section 16.  JPCP Design Features

	
	Tied Shoulders
	Longitudinal joint load transfer = 40 percent
	Section 16.  JPCP Design Features

	
	Erodibility Index
1 Extremely erosion resistant
2 Very erosion resistant
3 Erosion resistant
4 Fairly erodible
5 Very erodible

	-Permeable Base-extremely erosion resistant, Use 1.
-Asphalt concrete-extremely erosion resistant, Use 1 if granular subbase placed below; otherwise 2 or 3.
-Lean concrete (Ec > 2,000,000 psi- extremely erosion resistant), Use 1 if granular subbase placed below; otherwise 3.
-Untreated dense graded aggregate- fairly erodible, Use 4.
-Subgrade soil- very erodible, Use 5.
	Section 16.  JPCP Design Features

	
	PCC Base Contact Friction
	Lengths of time for full contact friction between the PCC slab and base course:
   Asphalt stabilized base: use full design life (20-40 yrs).
   Cement stabilized or lean concrete base: use 136 months.
   Unbound material base:  use full design life.
	Section 16.  JPCP Design Features

	
	Permanent Curl/Warp Effective Temperature Difference
	-10F*  Do not change this input
	Section 16.  JPCP Design Features

	Input Parameter
	UDOT Input Value
	Comment

	PCC Layer
	Thickness, inches
	Trial design thickness 
(Range 6 to 16 in)
	Section 16 JPCP Design Features

	
	Unit Weight, pcf
	150
	Section 14.4.  Recommended PCC Inputs

	
	Poisson’s Ratio
	0.20
	Section 14.4.  Recommended PCC Inputs

	
	Coefficient of Thermal Expansion
	Depends on type of coarse aggregate, see Section 14.4 for recommendations.  If source unknown, use 5.6*10-6/F
	Concrete Coarse Aggregate Type
	Concrete Coefficient of Thermal Expansion (10-6/oF)             

	Basalt (UDOT)
	4.5*

	Diabase
	5.2**

	Granite
	4.8**

	Schist
	4.4**

	Chert
	6.1**

	Dolomite
	5.0**

	Limestone (UDOT)
	4.6*

	Quartzite (UDOT)
	5.6*

	Sandstone
	5.8**



	Section 14.4.  Recommended PCC Inputs

See Measured Data from Utah pits, page 113.


	
	Thermal Conductivity
	1.25*
	Section 14.4.  Recommended PCC Inputs


Typical Industry Minimum

	
	Heat Capacity
	0.28*
	

	
	Cement Type
	Type II
	

	
	Cementitious Material Content, lbs/cubic yard
	611
	

	
	Water to cement ratio
	0.42
	

	
	Aggregate Type (Coarse)
	Granite, Quartzite, Limestone, etc.
Use Quartzite if unknown.
	

	
	PCC Zero-stress temperature
	Calculate*
	Section 14.4.  Recommended PCC Inputs

	
	Ultimate shrinkage
	Calculated*
	

	
	Reversible shrinkage, %
	50*
	

	
	Time to develop 50% ultimate shrinkage, days
	35*
	

	
	Curing Method
	Curing compound, wet curing
	Section 14.4.  Recommended PCC Inputs

	
	PCC Strength (28-day), psi
	Compressive: 5,000 (Level 3)
Flexural: 720  (Level 3)
	Section 14.4.  Recommended PCC Inputs

	
	PCC Modulus of Elasticity (28-day), psi
	4,000,000 psi
	Section 14.4.  Recommended PCC Inputs




	Asphalt Stabilized or Treated Base
	The inputs for an asphalt stabilized or treated base layer are the same as for an AC/HMA layer
	
	See AC/HMA layer inputs.

	Cement Stabilized or Treated Base Layer
	Thickness, inches
	Trial Design Thickness
	

	
	Unit Weight, pcf
	150*
	Section 14.5.  Recommended Levels Chemically Stabilized Materials

	
	Poisson’s Ratio
	0.20*
	

	
	Elastic Modulus, psi
		Chemically Stabilized Material Type
	E or Mr, psi

	Lean concrete
	2,000,000

	Cement stabilized aggregate
	1,000,000

	Open graded cement stabilized aggregate
	750,000

	Soil cement
	500,000

	Lime-cement-flyash
	1,500,000

	Lime stabilized soils
	45,000



	

	
	Thermal Conductivity
	1.25*
	Section 14.5

	
	Heat Capacity
	0.28*
	





	Input Parameter
	UDOT Input Value
	Comment

	Unbound Aggregate Base and Subbase
	Thickness, inches
	Trial Design Thickness
	Section 14.6 Unbound Aggregate Base, Subbase, Embankment, & Subgrade

	
	Poisson’s Ratio
	0.35
	Section 14.6

	
	Coefficient of Lateral Earth Pressure
	0.50*
	Section 14.6

	
	Classification
	A-1-a AASHTO Class*
	Section 14.6; software calculates monthly resilient modulus at in situ moisture & frost levels
Page 117 unbound layer ratio note

	
	Resilient Modulus. psi (lab test at optimum moisture and density)
	UTBC
25,000
Granular Borrow
25,000 max, modified to 3:1 ratio with subgrade
	

	
	Is Layer Compacted?
	Yes
	Always check this box when the layer is compacted.

	
	Specific Gravity
	2.7*
	Default values for an A-1-a unbound aggregate

	
	Saturated Hydraulic Conductivity
	5.054e-02*
	

	
	Soil-Water Characteristic Curve
	Calculated
	

	
	Water Content; Optimum
	7.4*
	Default values for an A-1-a unbound aggregate

	
	Dry Unit Weight; Modified Proctor
	127.2*
	

	
	Gradation, UTBC
	1½ in = 100%
1 in = 95%
¾ in = 77%
½ in = 72%
3/8 in = 65%
No 4 = 52%
No 16 = 32%
No 200 = 9%
	Mid-gradation values for an A-1-a untreated aggregate base course (UTBC)


	
	Gradation, Granular Borrow
	A-1a Defaults
	

	
	Plasticity Index
	1*
	

	
	Liquid Limit
	6*
	




	Input Parameter
	UDOT Input Value
	Comment

	Stabilized Subgrade Layer; Soil Cement and Lime Stabilized Soil
	Thickness, inches
	Trial Design Thickness
	Section 14.5 Recommended Inputs for Chemically Stabilized Soils

	
	Poisson’s Ratio
	0.15*
	

	
	Coefficient of Lateral Earth Pressure
	0.50*
	Section 14.5

	
	Resilient Modulus
	Varies greatly with material type & mixture design. Lime stabilized soil = 45,000 psi Cement stabilized soil = 500,000 psi
	Section 14.5, See recommendations




	Input Parameter
	UDOT Input Value
	Comment

	Subgrade (embankment and natural soil layers)
	Thickness, inches (if applicable)
	Layer Thickness (Lowest layer is Semi-Infinite)
	Section 14.6 Unbound Aggregate Base, Subbase, Embankment, & Subgrade

	
	Poisson’s Ratio
	0.4
	Section 14.6

	
	Resilient Modulus (at optimum moisture & density)
	Varies with AASHTO Class, or use CBR to estimate
	Section 14.6
Mr = 2555 (CBR)0.64  [CBR < 30%]


	
	Coefficient of Lateral Earth Pressure
	0.50*
	Section 14.6

	
	Is Layer Compacted?
	If top of subgrade compacted = Yes, Otherwise No.
	Always check this box for the upper subgrade layer, if included.

	
	Specific Gravity
	2.7*
	Section 14.6

	
	Saturated Hydraulic Conductivity
	5.051e-02*
	Section 14.6

	
	Soil-Water Characteristic Curve
	Calculated
	

	
	Water Content
	Default depending on soil class
	Section 14.6

	
	Dry Unit Weight
	Default depending on soil class
	

	
	Gradation
	Default depending on soil class
	Section 14.6

	
	Plasticity Index
	Default depending on soil class
	

	
	Liquid Limit
	Default depending on soil class
	




	Input Parameter
	UDOT Input Value
	Comment

	Bedrock (Rock layer below subgrade)
	Resilient Modulus, psi
	Highly fractured & weathered =
500,000 psi
Massive & Continuous =
E = 750,000 psi
	Section 14.6.  Use default values; used only when subgrade thickness is less than 100 inches.

	
	Poisson’s Ratio
	0.15
	

	
	Unit Weight, pcf
	140*
	






Table 8 – 2
Utah specific local calibration factors for JPCP transverse cracking and transverse joint faulting.
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REHABILITATION INPUTS
	Characterize Existing HMA or Existing HMA
Overlaid HMA Pavement for HMA Overlay or 
JPCP Overlay (conventional white topping) Design

	Existing Pavement
	Rehabilitation Action
	Rehabilitation Design Inputs
Existing Pavement

	HMA or HMA overlaid HMA
	HMA Overlay or 
JPCP Overlay
	Dynamic modulus of existing HMA (Level 3):
· Condition survey of alligator fatigue cracking in wheelpaths.
· Compute percent area of traffic lane with alligator cracking, all levels of severity.
· Select Pavement Rating
Excellent		<3%
Good		4-5%
Fair		             6-10%
Poor		11-20%
Very Poor		>20%



	Characterizing Existing JPCP for HMA Overlay Design or CPR

	Existing Pavement
	Rehabilitation Action
	Rehabilitation Inputs for Existing Pavement

	JPCP
	HMA overlay or CPR
	Elastic modulus of concrete slab:
· Determine percent slab cracking of existing JPCP.
· Input this percentage into ME Design Rehabilitation window.
· Determine what percentage of cracked slabs will be replaced prior to HMA overlay or CPR and enter this into Rehabilitation window.
· Estimate elastic modulus of existing slab by testing of cores using ASTM C469, or estimate using 28-day modulus and multiplying by 1.2 for approximate long term modulus.

	
	
	Modulus of Fractured JPCP (for HMA overlay):
· Crack and seat JPCP:  125,000 psi
· Rubblized JPCP:  60,000 psi
· Unbound base course modulus:
· Use default values from Section 14.
· Limit resilient modulus of unbound base to 2-3 times that of subgrade.




	Characterizing Existing JPCP for Unbonded JPCP Overlay Design

	Existing Pavement
	Rehabilitation Action
	Rehabilitation Inputs for Existing Pavement

	JPCP
	Unbonded JPCP overlay
	Effective elastic modulus of intact concrete slab:
· Determine percent slab cracking of existing JPCP.
· Select condition for input (transverse cracks all severities):
	Good		10% slabs cracked
	Moderate	20% slabs cracked
	Severe	50% slabs cracked

· Determine EBASE/DESIGN = CBD * ETEST  
           Where:  
EBASE/DESIGN = Design modulus of elasticity of   
existing concrete slab, psi
CBD = Coefficient reduction factor:
· 0.42 to 0.75 existing pavement “Good” condition.
· 0.22 to 0.42 existing pavement “Moderate” condition.
· 0.042 to 0.22 existing pavement “Severe” condition.
ETEST  = Elastic modulus of the existing uncracked   
concrete, psi. (estimate by testing of cores by ASTM C469 or using 28-day modulus and multiplying by 1.2 for approximate long term modulus)

	
	
	Modulus of Fractured JPCP:
· Crack and seat JPCP:  125,,000 psi
· Rubblized JPCP:  60,000 psi
optimum).  The mean value for an A-4 soil is 15,000 psi (rigid).  However, this approach can result in serious errors in the estimation of subgrade support and is recommended only for preliminary estimation of subgrade Mr.  FWD testing and backcalculation is the recommended procedure.  






	Characterizing Existing JPCP for HMA Overlay Design or CPR

	Existing Pavement
	Rehabilitation Action
	Rehabilitation Inputs for Existing Pavement

	JPCP
	HMA overlay or CPR
	Elastic modulus of concrete slab:
· Determine percent slab cracking of existing JPCP.
· Input this percentage into ME Design Rehabilitation window.
· Determine what percentage of cracked slabs will be replaced prior to HMA overlay or CPR and enter this into Rehabilitation window.
· Estimate elastic modulus of existing slab by testing of cores using ASTM C469, or estimate using 28-day modulus and multiplying by 1.2 for approximate long term modulus.

	
	
	Modulus of Fractured JPCP (for HMA overlay):
· Crack and seat JPCP:  125,000 psi
· Rubblized JPCP:  60,000 psi
· Unbound base course modulus:
· Use default values from Section 14.
· Limit resilient modulus of unbound base to 2-3 times that of subgrade.
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C1: 0.5104

C5: 5999

C5: -2.05

PCC Cracking



Fatigue Coefficients Cracking Coefficients

C1: 2 C2: 1.22 C4: 0.6

PCC Reliability Cracking Standard Deviation

Pow(57.08*CRACK,0.33)  + 1.5



C1: 0.8203 C2: 0.4417

C3: 1.4929 C4: 25.24

Reliability Standard Deviation

5.4

C6: 0.8404 C7: 5.9293 C8: 400

PCC Reliability Faulting Standard Deviation

0.0831*Pow(FAULT,0.3426)+0.00521

IRI-jpcp

Calibration Coefficients

PCC Faulting



C2: 0.00838 C3: 0.00147 C4: 0.008345
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