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Introduction
 Need to Develop Database & Software to 

Support Mechanistic-Empirical 
Techniques for Pavement Design
 Better evaluation of new load levels
 Better use of available materials 
 Minimize premature failures 
 Better characterization of seasonal effects 
 Improve rehabilitation design 
 Daily, seasonal and yearly changes in materials, 

climate and traffic into design process 



Research Objectives
 Study the Required Inputs & Data
 Design the Supporting Database Tables
 Locate Possible Data Sources
 Develop a 3rd Party Software for MEPDG
 Import the Huge Amount of Raw Data
 Check the Data Quality and Filter Them
 Generate Files for MEPDG Software Inputs
 Integrate the Related Research Data 

 Result: PrepME



5

Required Data for MEPDG
 General
 Climate
 Traffic
 Structure & Material
 Performance
 Construction & Related Testing Data
 Maintenance
 Research

Design Inputs

Calibration
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Database Structures



Climate Module
 MEPDG_Climate_Stations 
 MEPDG_Climate_Hourly 
 MEPDG_Climate_Daily 
 MEPDG_Climate_Seasonal 
 MEPDG_Climate_GWT_General 
 MEPDG_Climate_GWT_Depth
 MEPDG_Climate_Elevation

Elevation Water Table Depth

Weather 
Stations



Climate Data Sources
 Climatic Data
 “icm” files instead of “hcd” files

 Water Table Depth
 USGS Online Database
 Unevenly Distributed Testing Locations

 Elevation
 From Google Map
 GPS Coordinates: Two Decimal Points (Same 

as MEPDG)
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Traffic Module

 General Tables
 MEPDG_Traffic_Stations_Yearly
 MEPDG_Traffic_Stations_TTC_Classification

 Tables for QC 
 MEPDG_Traffic_QC_Vehicle_Class_Available_Month
 MEPDG_Traffic_QC_Vehicle_Class_Result
 MEPDG_Traffic_QC_Weight_Available_Month
 MEPDG_Traffic_QC_Weight_Average_Front_Axle_Weight  
 MEPDG_Traffic_QC_Weight_Average_Tandem_Axle_Weight
 MEPDG_Traffic_QC_Weight_Front_Axle_Weight_Monthly_Data
 MEPDG_Traffic_QC_Weight_Gross_Monthly_Data
 MEPDG_Traffic_QC_Weight_Result

Four Weight Data Check Criteria
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Traffic Module (Cont.)

 Tables for Vehcile classification Data
 MEPDG_Traffic_Vehicle_Class_Hourly
 MEPDG_Traffic_Vehicle_Class_Monthly
 MEPDG_Traffic_Vehicle_Class_Average_Monthly 
 MEPDG_Traffic_Vehicle_Class_Modified_Monthly
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Traffic Module (Cont.)

 Tables for Weight Data
 MEPDG_Traffic_Weight_Single_Monthly
 MEPDG_Traffic_Weight_Average_Single_Monthly
 MEPDG_Traffic_Weight_Tandem_Monthly
 MEPDG_Traffic_Weight_Average_Tandem_Monthly
 MEPDG_Traffic_Weight_Tridem_Monthly
 MEPDG_Traffic_Weight_Average_Tridem_Monthly
 MEPDG_Traffic_Weight_Quad_Monthly
 MEPDG_Traffic_Weight_Average_Quad_Monthly



Traffic Monitoring Program in AR



Material Module
 AC
 PCC
 Stabilized Base
 Unbound
 Subgrade
 Bedrock



Material Module (Cont.) 
 General Tables

 Admix
 Gradation
 Shoulder
 MR

 AC Tables
 Conventional Binder 

Testing
 Brookfield 
 DSR

 Mixture
 Dynamic Modulus
 Creep Compliance

 Indirect Tension Strength

 PCC Tables
 Joint
 Mixture
 Steel
 Strength
 Thermal



Material Module (Cont.) 

 Others
 Stabilized Base (1)
 Subgrade (1)
 Unbound (1)
 Bedrock (1)



Construction and Related Testing Module
 As Built Construction Data
 Field Materials Sampling
 AC Construction Related Testing
 PCC Construction Related Testing
 Stabilized Materials Construction 

Related Testing
 Unbound Materials  and Subgrade 

Construction Related Testing



17

Performance Module

 AC
 Distress
 Rutting
 IRI

 CRCP
 Distress
 IRI

 JPCP
 Distress
 Faulting
 IRI

 Others
 FWD 
 GPR 
 Friction
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Performance Module (Cont.)

 Distress (MEPDG Required)
 Based on LTPP Survey Manual

 FWD
 FWD Equipment Information
 Point to Point Dropping Data

 GPR
 GPR Equipment Information
 GPR Point Data
 GPR Section Data

 Friction



19

Maintenance Module

 PCC Pavement
 Crack Seal
 Full Depth Repair
 Partial-Depth 

Patching
 Joint Reseal

 AC Pavement
 Crack Seal
 Patching
 Seal Coat

 Others
 Grinding, Milling, Grooving

 Costs
 Improvements
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Database Tables
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Consensus from Database Work
 MEPDG and PMS
 Share Large Amount of Data

 Golden Opportunity
 Advance Both Pavement Design and 

Pavement Management with the Same 
Database Backbone

 Support of Underlying Technologies
 Computer Network, Database Engine
 Data Collection and Analysis



22

PrepME Software Capabilities

 Import Raw Data Sets
 Traffic Data Check
 Interpolate Climate and Traffic Data
 Retrieve Material Data



Interface
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Import Raw Data
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Geo-Mapping Utility



Weight Data Check --Algorithms
 Class 9 Truck
 Check the Weight of Front Axle (Btw 

8,000 and 12,000 lb)
 Check the Weight of Drive Tandem 

Axle (Btw 30,000 and 36,000 lb)
 Check the Gross Vehicle Weights (two 

peaks: one btw 28,000 and 36,000 lb, 
the other btw 72,000 and 80,000 lb)

 Over-Weight Vehicles (<5%)



Weight Data Check--Implementation
 To Check the Gross Vehicle Weights
 Plot a histogram of the gross vehicle weights using a 

4,000-lb. increment
 The plot should have two peaks (one btw 32,000 ±

4,000 lb -- unloaded Class 9 trucks, the other btw 
76,000 ± 4,000 lb -- loaded vehicle)
 Fluctuated Data: scale failed
 Both peaks shifted: out of calibration 
 One peak shifted: should be reviewed using 

additional information
 Over-Weight Vehicles (<5%)



Weight Data Check--Multipliers

 If No Multiplier: Few Stations Passed the 
Weight Data Check 

 Need to Relax Requirements—Multipliers
 If multiplier=1.0, LTPP Weight Range, 

e.g.. 10,000± 2,000 lb;
 If Multiplier=2.0, For Example, the Range 

for Front Axle 10,000± (2,000× 2.0) lb.
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Weight Data Check--
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Classification Data Check--Algorithms
 Data Check Algorithm
 Compare with Manual Counts Data (N/A)
 Check the # of Class 1 (Motorcycles) (<5%)
 Check the # of Unclassified Vehicles (<5%)
 Data W/O Significant Change (see Multiplier)

 Multiplier
 Use Standard Deviation to Identify the 

Consistence of the Data
 If Multiplier=1.0, then 2 Standard Deviation. If 

Multiplier=1.2, then 2.4 Standard Deviation



Classification Data Check--Implementation
 The first to the third steps are 

straightforward
 The fourth step
 Determine the number of trucks by class for each 

month 
 Calculate the normalized class distribution for each 

month
 Compare the normalized class distribution for each 

month to determine if unexpected changes in 
vehicle mix had occurred (statistical procedure)
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Classification Data Check--



Data Files Generation
This process 
shows 11 
files to be 
generated 
which can 
be imported 
to the 
MEPDG 
software
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Retrieving Material Data
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Materials E*
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Materials CTE
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Generated Files
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Climate File Import (MEPDG)
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Traffic Files Import (MEPDG)
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E* Data Import (MEPDG)
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Import Dynamic Shear Rheometer DSR Data



Conclusions
 MEPDG: an analysis suite that happens 

to be a design software
 The Study & Implementation of MEPDG
 Research Efforts for Pavement Engineering
 High Quality Data Needs: Data Collection
 Driving the Industry with Better Data & Tools

 PrepME: Data Preparation Tool for 
MEPDG & other Pavement 
Engineering Tasks (PMS et al)
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Thank You !
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