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Disclaimer 
 

General jurisdiction over the American Association of State Highway and Transportation 

Officials (referred to herein as the Association) design standards is a function of the Committee 

on Materials and Pavements, which has members representing each of the 50 states, the 

Commonwealth of Puerto Rico and the Northern Mariana Islands, the District of Columbia, the 

United States Department of Transportation, the New Jersey Turnpike Authority, the 

Massachusetts Metropolitan District  Commission, the Port Authority of New York, and New 

Jersey, six Canadian Provinces, and two Territories.  Revisions to the design standards are voted 

on by the Association Member Departments prior to the publication of each new edition, and if 

approved by at least two-thirds of the members, they are included in the new edition as a design 

standard of the Association. 

 

The information disseminated in this document is designed to provide helpful information on the 

use of the Associationôs AASHTOWare Backcalculation Tool (BcT) in support of the Pavement 

ME Design software package in the interest of information exchange. References are provided 

for informational purposes only and do not constitute endorsement of any websites or other 

sources. 

 

The Association has used it best efforts in preparing this document to supplement the use of the 

AASHTOWare BcT software package. These efforts include reviewing and testing of the 

approach and methodology to determine selected inputs to the Pavement ME Design software 

package. All work to develop the AASHTOWare BcT software package was conducted in 

accordance with generally accepted pavement engineering practice. No other warranty, 

expressed or implied, is made. 

 

The Association makes no warranty of any kind, expressed or implied, with regard to use of this 

document and BcT software package. The Association shall not be liable in any event for 

incidental or consequential damages in connection with, or arising out of, the improper use of the 

document and BcT. 
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Chapter 1  Introduction 

 

The Pavement ME Deflection Data Analysis and Backcalculation Tool (BcT) is a standalone 

software program that can be used to generate elastic layer modulus and layer thickness inputs to 

the AASHTO Pavement ME Design® software for rehabilitation design. The BcT is capable of 

analyzing raw deflection data files obtained from Falling Weight Deflectometer (FWD) testing 

devices, backcalculating in-place elastic layer moduli for flexible and rigid pavements and 

generating selected inputs for performing rehabilitation design using the Pavement ME Design 

software package. In addition, it can be used to perform loss of support analysis and load transfer 

efficiency (LTE) calculations.  

 

Version 1.0 of the BcT was developed under the AASHTO FY 2017 program to supplement the 

rehabilitation design module of Pavement ME software. Version 1.1 includes new features and 

enhancements requested by users of the software and was released in FY 2021.  

 

The backcalculation engine embedded in the BcT is EVERCALC®, which is embedded into the 

software program. The output from the backcalculation process is modified from that generated 

by EVERCALC and is processed into a format to generate input files to the Pavement ME 

Design software for rehabilitation design. The BcT contains an instructional Guided Process 

feature that describes the process flow on the selected module. Figure 1 shows a flowchart of the 

ME Backcalculation Tool procedure. The functionality of the tool can be broadly grouped into 

three phases:  

(1) Pre-processing deflection data (including project segmentation).  

(2) Backcalculation of elastic layer moduli.  

(3) Post-processing of results to generate inputs for Pavement ME rehabilitation design.  

 

The BcT can import and pre-process raw deflection data file formats from three FWD testing 

devices: Dynatest, JILS and KUAB. Segmentation of the project into analysis segments is 

performed based on the cumulative area difference method as described in the 1993 AASHTO 

Design Guide (1). The automatically-generated segments are compared using a t-test to check for 

statistically equal mean deflections. Adjacent segments that have statistically similar means are 

combined, and the final list of automatic segments is displayed to the user. The user can either 

accept the computed segments or define their own segments prior to entering the pavement layer 

structure simulation. Inputs for the pavement layer structure such as layer type, thickness, 

Poissonôs ratio and moduli (seed, maximum and minimum values) are then entered by the user, 

which are used in the backcalculation process.  

 

Subsequent chapters of the User Manual describe the individual modules or tabs of the BcT, 

including requirements, limitations and the background processes involved. The chapters are 

listed below: 

 

¶ Chapter 2 describes the deflection and layer thickness data.  

¶ Chapter 3 describes the individual pre-processing modules in detail, along with the 

required user inputs, module controls and information displays.  

¶ Chapter 4 describes the backcalculation and post-processing modules.  
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There are multiple appendices to the User Manual, which are listed below: 

 

¶ Appendix A provides a brief overview of the rehabilitation design procedures in the 

Pavement ME Design software, which are discussed in detail in the Mechanistic 

Empirical Pavement Design Guide (MEPDG) Manual of Practice.(2)  

¶ Appendix B describes how the cumulative area difference method is used for automatic 

segmentation of deflections measured along a proposed rehabilitation project or roadway 

segment.  

¶ Appendix C provides the default values used by the BcT for various pavement layer 

properties.  

¶ Appendix D contains a list of layer types used to define the pavement structure within the 

BcT. The material type selection in the Pavement ME software corresponding to each of 

the backcalculation layer types, e.g. AASHTO soil classes corresponding to coarse-

grained or fine-grained subgrades are also provided in Appendix D.  

¶ Appendix E overviews and describes the procedure to load deflection and thickness data 

files, backcalculate the pavement layer moduli and generate a rehabilitation design file 

for Pavement ME.  
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Figure 1 Pavement ME Backcalculation Tool (BcT) Process Flowchart  
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Chapter 2  Getting StartedðInput  FWD Data Module 

 

Figure 2 shows the main user interface of the BcT. The functionality of the tool can be broadly 

divided into three phases: (1) pre-processing deflection data (including project segmentation); (2) 

backcalculation; and (3) post-processing of results to generate inputs for Pavement ME 

rehabilitation design (see figure 1).  The interface is divided into several tabs or modules as 

shown on the left panel in Figure 2. The BcT also contains an instructional Guided Process 

feature that describes the process flow on the selected module. 

 

The modules are executed sequentially, with some requiring user inputs or selections, while 

others just display information such as charts or results from internally performed calculations. 

Users can return to any of the previously completed modules to make changes, but can only 

proceed to the next incomplete module.  

 

Completed modules for which all required information has been entered by the user are indicated 

by a green tick mark to the left of the module name. The module that is partially completed or 

being edited (Module-in-progress) is indicated by an orange circle. The module that is currently 

being viewed by the user is highlighted in blue, e.g. the Input FWD Data module in Figure 2 is 

displayed in blue text. Incomplete or pending modules are indicated by encircled gray-colored 

minus signs as shown in Figure 2.  

 

 

Figure 2 BcT User Interface after Opening the Software  
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The Input FWD Data module consists of several components as shown using labeled panels or 

blocks in Figure 3: (A) input FWD data file type and file selection and thickness data file 

selection; (B) general information; (C) station data; (D) sensor spacing; and (E) drop data ï drop 

load, deflection readings and basin characterization. The following paragraphs explain the 

different panels or blocks included in the Input FWD data module. 

 

 

Figure 3 FWD Input Data Module Screen ï Information Panels  

 

FWD and Layer Thickness DataðPanel A 

FWD Data File 

The first step in using the BcT is to select a FWD data file in the requisite format. Selecting the 

FWD data file is a two-step process as shown below in Figure 4 and discussed below.  

 

1. First, the FWD data file type should be selected. The BcT allows six different file types 

from three FWD testing devices:  

¶ JILS - .DAT file format 

¶ KUAB - .FWD file format 

¶ Dynatest V20 - .FWD file format 

¶ Dynatest V20_SI - .F20 file format 

¶ Dynatest V25 - .F25 file format 

¶ Dynatest - .mbd file format 

 

The file type must be selected prior to browsing for the actual deflection data file, or the 

program displays an error message ï ñPlease select the source file type firstò.  

A 

B 

C 

D 

E 
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2. After selecting the file type, the Browse button is used to locate the project deflection 

data file. The file browser dialog displays only those files in the current folder whose 

extension is the same as the selected file type, e.g. FWD, DAT, F20 or F25.  

 

 

Figure 4 FWD Input Data File Selection  

 

Users can click on the target file name and then click Open, or double-click the target file name 

to open the input file. The data from the input file is automatically parsed and is used to populate 

the appropriate fields and tables on the module screen. The Re-Parse button allows users to 

reload information from the FWD file and revert any changes made to the data. Since the re-

parsing process replaces all information with that available in the original file, any additional 

information entered by the user (e.g. test type) will be lost.   

Thickness Data File 

The layout for the Input layer thickness data module is shown in Figure 5. The thickness data 

file simply consists of the thicknesses for each layer that is identified in the pavement structure 

for a total of 4 layers. A layer thickness data file is not mandatory for running the BcT, but is 
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suggested because the thickness dat is used to populate the layer structure simulation definition 

in the Structure Definition Module. The layer thickness file can be populated using results from 

borings and cores or ground penetrating radar (GPR). If GPR data are available, the GPR raw 

data must be processed externally to generate layer thicknesses; the BcT does not interpret GPR 

data to determine layer thickness. 

 

 

Figure 5 Pavement Layer Thickness Data File  

 

Units 

The BcT is designed to analyze data in both US customary and SI units. The BcT selects the 

appropriate units for all variables in different modules based on the data in the input file. No user 

input is necessary to assign units for any of the variables. However, the units for the thickness 

data file must match the units for the FWD deflection file (US customary or SI units). The BcT 

follows one system of units throughout the execution process, so it is not possible to use an input 

file that has data with mixed units, e.g. sensor spacing in inches and deflection values in microns.  

 

Station numbers are treated as numeric values but need not follow any system of units. However, 

the units and type of station numbering system used in the layer thickness file must match the 

units and numbering system used in the FWD deflection file. All other variables in the input file 

ï temperatures, FWD plate radius, sensor spacing, load and deflections should follow the same 

unit system. 

 

 

 

 

 

 

Station numbers should always be numeric values to allow segmentation.  

Non-numeric station numbers should be corrected by user in the raw input FWD file. 

 Station number is the only variable that need not follow the unit system. 
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General InformationðPanel B 

The general information fields are displayed in the top right position of the module (Panel B) as 

shown in Figure 3. These values exist only to provide guidance to the user regarding the details 

of the file or FWD test and are not used in any computational procedures. Figure 6 shows the 

general information loaded from the sample FWD input file.  

 

 

Figure 6 BcT General Information  

 

The fields are automatically populated if the corresponding information is available in the 

deflection data file. Missing information can be entered and automatically-populated entries 

(except the File Name) can be changed by the user. The general information fields contain the 

following information:  

¶ File Name 

¶ FWD Manufacturer 

¶ FWD Model 

¶ FWD Serial Number 

¶ Location 

¶ Operator 

 

Station Information TableðPanel C 

The Station Information table displays the information pertaining to each station at which 

deflection data is available in the input file. Figure 7 shows the station information table for a 

sample input file using US customary units.  

 

 

Figure 7 BcT Station Information  

 

While parsing station information from the input file, the tool reads data for a fixed number of 

variables and populates the columns in the table. Temperature values are measured in oF for US 

customary and oC for SI units, and are automatically displayed to the user in the column headers. 
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¶ Test point ï sequential test number as measured during the FWD test 

¶ Station distance ï also referred to as station number, no units required. The units for 

station distance, if available in the input file, are displayed in the column heading. Units 

for station distance may be different from those used for analysis variables such as sensor 

spacing, layer properties, loads and deflections.  

¶ Lane ï lane number in which the test was conducted 

¶ Test Type ï code for test type as assigned or specified by agency, e.g. wheel-path, mid-

slab, slab corner or edge 

¶ Air temperature  ï atmospheric or air temperature  

¶ Surface temperature ï temperature of the pavement surface 

¶ Pavement temperature ï manually entered pavement temperature, typically 

corresponding to a measurement within the pavement layer, such as AC mid-depth 

temperature 

¶ Latitude  ï measured in degree-minutes 

¶ Longitude ï measured in degree-minutes 

¶ Elevation ï geographical elevation of the station location 

 

The units and display properties are defined by column and not by individual cells, hence all 

cells belonging to a column have the same properties. The variables Station Number, Latitude, 

Longitude and Elevation are attributes by which a station is identified and hence, cannot be 

edited by the user. Values in the other columns such as Lane, Test Type and Temperatures can 

be edited by the user.  

 

Air, surface and pavement temperatures are either measured during the FWD test or can be 

entered by the user. Typical range of temperature values are from 20oF (-7oC) to 100oF (38oC) 

for the purpose of backcalculation.  The range of  air temperatures recorded in the Long Term 

Pavement Performance (LTPP) database (7) are -13oF (-25oC) to 140oF (60oC), while pavement 

temperatures measured at depths of 1 to 4 inches below the pavement surface are from -13oF (-

25oC) to 200oF (93oC). Temperatures are not required, but provide valuable information for 

evaluating the elastic layer moduli and entering the Pavement ME Design software inputs. Air 

and surface temperatures are routinely included in the FWD deflection file, but pavement 

temperatures are generally not included. If pavement temperatures are unavailable, pavement 

temperature can be calculated using the Bells relationship.(3) 

 

NOTE:  The automatic calculation of pavement temperature within the BcT was not included in 

version 1.1, but is likely to be included in future versions. 

 

Sensor Spacing and Plate RadiusðPanel D 

Plate radius is the radius of the FWD loading plate, which is automatically populated during 

parsing if available in the input file (see Figure 8). This is a required input and cannot be left 

blank, and can be changed by the user. The requirements for the units of plate radius is the same 

as described below for sensor spacing values.  
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Figure 8 BcT Sensor Spacing and Plate Radius  

 

Sensor spacing values are automatically populated in the table shown in Figure 8. The spacing 

information is a required input and must be entered by the user if not available in the input file. 

The sensor spacing values populated during parsing can be changed by the user.  

 

Units for sensor spacing should follow the input data units system. If the data in the input file is 

in US customary units, sensor spacing should be in inches. Likewise, if the data in the input file 

is in SI units, sensor spacing should be in millimeters. The required units for sensor spacing are 

displayed in the read-only textbox immediately above the spacing table as shown in Figure 8.  

 

The X sensor spacing represents the distance of sensors from the loading plate. A positive X-

spacing indicates a leading sensor while a negative X-spacing indicates trailing sensor (on the 

opposite side of the load plate). Y sensor spacing indicates the distance of sensors from the 

loading plate in a direction perpendicular to the testing configuration. If the input FWD file has 

no sensors perpendicular to the test configuration, Y-spacing row is set by default to NA 

(information not available) or displays additional information about sensor placement in the X-

direction (e.g. Front , Center or Behind as contained in a KUAB input file).  

 

Drop Deflection Data TableðPanel E 

The deflection values for individual drops are displayed in the table at the bottom of the screen. 

This table will be initially blank, as illustrated in Figure 3. This table is populated automatically 

as soon as the user clicks on any station or test point under Panel C. Figure 9 shows the 

deflections for all sensors from the input file for a sample FWD test. The table displays the 

following information for each drop at a test point or station: 

 

¶ Drop Number as recorded in the FWD data file 

¶ Target Load Level ï lbs. (US customary units) or N (SI units). 

The target load level is populated by the software as ñNA,ò so the user needs to populate 

the target load. The target load is entered by the user for each drop in the test sequence, 

but only for one station or test point. The BcT automatically populates the remainder of 

the stations. As such, the same drop sequence must be used for all stations. Typical target 

load levels in US customary units are 6000, 9000, 12000 or 16000 lbs., which relate to 

the drop height of the FWD load during testing. Target load level values only assist the 

user to identify drops while selecting sensors for segmentation and are not used as input 

for calculations.  

¶ Drop Load ï lbs. (US customary units) or N (SI units). 

¶ Deflections ï number of columns with deflection readings is equal to the number of 

active sensors. The maximum number of sensors that can be accommodated is 9. If the 

input file contains deflection data at fewer number of sensors, the columns for the unused 
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sensors are displayed as empty cells. [NOTE: Recent versions of raw FWD deflection 

data allow for more than 9 sensors, but version 1.1 is limited to 9 sensors. It is likely that 

future versions of the BcT will increase the limit on the number of sensors. When more 

than 9 sensors are available, the user needs to decide which 9 sensors will be used for 

backcalculation and generate a FWD deflection file with 9 sensors.] 

¶ Basin Characterization ï displays the basin type as Typical, Type I, II or III based on 

the deflections. The different basin types and characterization procedure are described 

later in the filters section of the Segmentation Sensors Module.  

 

 

Figure 9 BcT FWD Drop Data  

 

The Deflection Data table contains one or more rows of values, with each row corresponding to 

one FWD drop at a given station. The station for which deflection data is displayed is selected by 

clicking on the row corresponding to the desired station. 

 

 

 

 

 

After loading data from the selected input file and providing the required inputs on the Input 

FWD Data tab, click Save and Proceed to navigate to the Segmentation Sensors Module.  

 

 

  

Values displayed in the deflection data table are read by the program from 

the input file and cannot be modified. 
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Chapter 3  Pre-Processing and Structure Definition Modules 

 

Pre-processing modules use raw deflection data to prepare inputs for backcalculation. The main 

activities performed during the pre-processing phase are reading and parsing deflection data from 

the user-supplied FWD data file and segmentation. The segmentation process is accomplished 

through two steps: statistical comparison and final segmentation. The segmentation can be 

completed using the deflection basin data or layer thickness data. 

 

Segmentation Sensors Module 

Deflection values measured at a specific sensor vary along the length of a pavement section. This 

variability may arise due to differences in the layer structure (change in pavement layer types, 

materials or properties), layer thickness or subgrade properties. The plot of deflections along the 

length of the pavement section can be used to identify the locations (individual stations or 

segments) and magnitude of deflection variability. This allows the user to define ósegmentsô into 

which the deflection data is divided and used for backcalculation. Figure 10 shows the layout of 

the Segmentation Sensors Module screen for a sample FWD input file, but without a thickness 

file.  

 

 

Figure 10 Segmentation Sensors Module ï Screen Layout; without a Layer Thickness File  
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Segmentation Sensors 

The BcT allows users to select up to three sensors whose deflections are used to compute 

segment intervals (see Figure 10). The module displays three charts of deflections along the 

length of the pavement section (deflections vs. stations), with each chart showing peak 

deflections measured using the selected sensor. Sensors can be selected using the drop-down 

boxes to the left of each chart. The X-axis on the charts shows the station numbers in units 

defined in the input file. The Y-axis shows deflection values in the input file unit system - mils 

for US customary and microns/mm for SI system.  

 

The three sensors recommended for segmentation are the sensors at the load plate, the one 

further from the loading plate, and the one located at a distance from the loading plate that is 

slightly greater than the thickness of the bound layers. The user, however, should review the 

deflections measured at each sensor and make a selection based on how the deflections vary 

along the roadway relative to the deflections under the loading plate.  

Deflection Charts Display Scaling ï Zoom Feature 

The deflection charts displayed on various module screens of the backcalculation tool are 

enabled with a horizontal scaling feature that allows users to zoom in and out of the charts using 

the mouse. The zoom feature is particularly useful to view deflection data from files with a large 

number of stations or closely spaced stations. To zoom-in on the charts, place the mouse over 

any one of the three charts and scroll the mouse button up to zoom-in or down to zoom-out. The 

zoom-in or zoom-out action is applied simultaneously to all the three charts on the screen. When 

zoomed-in on any of the charts, the user can scroll to stations to the left or right using the 

horizontal scrollbar at the bottom of the chart. Figure 11 shows an example of the zoom feature, 

where the top chart shows the original deflection plot, and the bottom chart shows the zoomed-in 

deflection plot.  

 

 

Figure 11 Segmentation Sensors ï Zoom Feature in Deflection Charts  
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The module has multiple filters that can be selected to modify the data displayed on the charts. 

These filters are located at the top of the screen on this module as shown in Figure 12, and are 

applied simultaneously to all three charts. A brief description of the filters, along with options 

and functions is provided in the subsequent sections.  

 

 

Figure 12 Segmentation Sensors Module - Filters  

 

Drop Filter 

The Drop filter can be used to select the individual FWD drops for which deflection data is 

displayed on the charts. The filterôs drop-down menu contains drop numbers from the input file 

from which users can select multiple drops at the same time. The numbers in parentheses next to 

the drop number represent the target load level as entered by the user in the deflection data table 

on the Input FWD Data module. If the target load levels are not entered by the user, the value 

óN/Aô is displayed in parentheses.  

 

The user should review the deflections at each target load to look for inconsistencies or large 

changes in deflections between the different drops or target loads throughout the project length. 

To proceed with segmentation, however, users must select only one drop only at the desired 

target load level. The user can select any of the sensors for segmentation, but it is suggested the 

drop selected by the user for segmentation be based on deflections measured for the middle to 

higher drops.  

 

When the Segmentation Sensors screen is loaded initially, the first drop in the list is selected by 

default which can be changed by the user. Deflections corresponding to the selected drop number 

are used for segmentation in the subsequent modules. The drop number selection applies only to 

segmentation ï the program performs backcalculation for all drops and stations irrespective of 

the selected drop number.  

Test Types Filter  

The Test Types filter allows users to select the drops to be used only for backcalculation. Input 

FWD files can contain deflection data collected from different locations on a pavement section. 

The information regarding the testing location is also recorded differently, which may or may not 

be available in the input FWD file. If test type information is not available in the input file, users 
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can manually enter the information in the station data table of the Input FWD Data module. The 

test types are automatically populated in the drop-down menu from the codes in the input FWD 

file.   

 

Test locations within the pavement lane are assigned codes by agencies. The codes used by the 

LTPP program for both flexible and rigid pavements are shown below to illustrate this. Possible 

FWD test locations for a flexible pavement section along with their corresponding codes from 

the LTPP test program are as follows:  

¶ Mid-lane (LTPP Code: F1) 

¶ Outer wheelpath (LTPP Code: F3) 

¶ Load transfer in outer wheelpath crack (LTPP Code: F4 and F5) 

 

Possible FWD test locations for a JPC pavement section along with their corresponding codes 

from the LTPP test program are as follows:  

¶ Outer wheel path (LTPP Code: J0) 

¶ Mid-lane at middle panel (LTPP Code: J1) 

¶ Pavement edge at corner (LTPP Code: J2) 

¶ Pavement edge at mid-slab (LTPP Code: J3) 

¶ Load transfer in outer wheel path at joint approach (LTPP Code: J4) 

¶ Load transfer in outer wheel path at joint leave (LTPP Code: J5) 

 

Backcalculation of in-place elastic layer modulus requires deflection data measured at either 

mid-lane (non-wheelpath) or wheelpath locations for flexible pavements, and mid-slab location 

for rigid pavements. If test type information is not available in the input FWD file, the BcT 

assumes all data is collected from wheelpath location for flexible pavements and mid-slab 

locations for rigid pavements. Care should be taken to ensure that the test type information, 

either available in the input FWD file or user-entered, corresponds to the pavement location at 

which deflections were measured during testing.  

 

It is suggested that test points for measuring deflections adjacent to cracks or joints for 

calculating the load transfer efficiencies be identified and/or stored in a separate file. 

Backcalculating elastic layer moduli over a crack or joint should not be used to determine the 

average elastic layer modulus to be entered into the Pavement ME Design software. 

Basin Characterization Types Filter 

The Basin Characterization Types filter allows users to toggle different deflection basin types 

that are displayed on the chart. FWD deflection basins are separated into four types based on 

deflection values measured at different sensors (Typical, Type I, Type II, and Type III). The 

procedure and criterion for evaluating or separating the deflection basin into four types is the 

procedure recommended for use by Von Quintus et al. (4, 5). The basin type is determined by 

normalizing the deflection values to the center-load deflections.  Typical and Type II deflection 

basins are consistent or have the characteristics of deflections calculated with elastic layer 

theory. Conversely, Type I and III deflection basins are inconsistent with elastic layer theory. 

The following paragraphs describe and define each deflection basin types. 

 



AASHTOWare Backcalculation Tool, BcT  

User Manual Version 1.1.5 

16 

 

[NOTE:  Type I and III deflection basins occur more frequently on PCC surfaced pavements, 

which may be characteristic of areas with voids, loss of support, severe thermal gradient causing 

curling of the PCC slab, and/or a combination of these conditions.] 

 

Typical Deflection Basins 

Typical deflection basins follow the elastic layer theory in that the deflection at any sensor (other 

than the center-load deflection) is lower than all sensors closer to the load. These basins 

generally have very low root mean squared errors (RMSE); less than 2 percent error. Figure 13 

shows an example of a typical deflection basin. [NOTE: RMSE is defined and calculated from 

the measured and calculated deflection basins and a product from the backcalculation process, 

which is explained in the next chapter of the User Manual for interpreting the results from the 

backcalculated moduli.] 

 

Type II Deflection Basins 

The deflections at adjacent sensors show a significant decrease in magnitude, which result in a 

drop or break in the deflection basin. Elastic theory is applicable to Type II deflection basins, but 

the error terms vary from a low value (about 2 percent) to a large value of 5 percent depending 

on the magnitude of the deflection drop. Figure 14 shows an example of a Type II deflection 

basin.  

 

Type I Deflection Basins 

These basins are characterized by deflections at some sensors being greater than the center-load 

deflection. Among the different deflection basin types, Type I deflection basins generally have 

the highest error, and can exceed 10 percent. Figure 15 shows an example of a Type I deflection 

basin.  

 

Type III Deflection Basins 

Deflections measured at a sensor further away from the load is equal to or greater than that 

measured at the adjacent sensor closer to the load, which is indicative of non-decreasing 

deflections at adjacent sensors. Similar to Type I deflection basins, elastic layer theory is not 

applicable to Type III deflection basins. The RMSE for these basin types range from values as 

low as 2 percent to greater than 10 percent, depending on where in the deflection basin the 

inconsistency with elastic layer theory occurs. Figure 16 shows an example of a Type III 

deflection basin.  

 

The BcT displays the deflection basin types for each individual drop in the Drop Data table on 

the Input FWD Data  tab. However, only those drops which have Typical, or Type II deflection 

basins are used for segmentation and backcalculation. Type I and Type III deflection basins are 

excluded from backcalculation, because these are inconsistent with elastic layer theory.   
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Figure 13 Typical Deflection Basin Example  

 

 

 

Figure 14 Type II Deflection Basin Example  
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Figure 15 Type I Deflection Basin Example  

 

 

 

Figure 16 Type III Deflection Basin Example  

 

Lane Filter 

The Lane filter allows users to filter the deflection data from the input FWD file by lane number 

or position. If an input file contains deflection testing data from multiple lane positions such as 

mid-lane or wheel path, a partial set of deflection data corresponding to selected lane positions 

can be used in the backcalculation process. Unlike the test type filter, lane filter only populates 

the lane number or position value from the input file and cannot be entered by the user.  



AASHTOWare Backcalculation Tool, BcT  

User Manual Version 1.1.5 

19 

 

Layer Thickness Chart, if Available 

If the user imported a layer thickness file (see Figure 3 in Chapter 2), the BcT will display a 

chart of layer thickness along the length of the project at the bottom of the Segmentation 

Sensors Module, as shown in Figure 17. 

 

 

Figure 17 Segmentation Sensors Module ï Screen Layout; with a Layer Thickness File  

 

A user can review the layer thicknesses along the project by simply checking the individual 

layers in the drop box.  One to all of the layers can be displayed in the chart. The layers that are 

checked by the user will be transferred to the next module or Final Segmentation module for 

use in segmenting the project. 

 

Final Segmentation Module 

Segmentation Based on Deflection Data, without Thickness Data 

The segmentation of the project using deflection data uses two methods: the cumulative area 

method or preliminary segmentation and a statistical comparison method. Both can be 

considered by the user for segmenting the project and are defined in the following paragraphs. 

 

Cumulative Area Method ï Preliminary Segmentation Mode 

The Final Segmentation module displays the segments calculated using deflection data for the 

three sensors selected by the user on the segmentation sensors tab. The purpose of this module is 

only to display information and does not require any input from the user. Calculation of segment 

intervals is based on cumulative area difference method as described in Appendix B.  
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The module consists of three charts with deflection data for the three selected sensors plotted 

along the length of the pavement section as shown in Figure 18. Locations of segments are 

shown using vertical lines on the chart between two adjacent stations. The station to the left of 

the vertical line represents the end location of the previous segment, and the station to the right 

of the vertical line represents the start location of the next segment. The vertical dashed lines 

correspond to the Preliminary Segmentation Mode, shown in Figure 18.  

 

[NOTE:  The charts on the Final Segmentation module screen also incorporate the zoom feature 

as described in the Segmentation Sensors module.]  

 

The minimum segment length is defined as seven stations. The definition in terms of the number 

of stations as opposed to distance accounts for pavements sections with irregular station spacing. 

If the input FWD project file has a reasonably small number of stations (20 stations or fewer) 

where multiple segments having a minimum of seven stations is not possible, the tool does not 

perform segmentation for the file. In such cases, the entire pavement section is considered as one 

segment.  

 

 

Figure 18 Deflection-Based Segmentation ï Example without Thickness Data 

 

 










































































































































