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SECTION 1 INTRODUCTION 

This study was initiated to collect materials and pavement performance data on a minimum of 
100 highway test sections around the state of Texas, incorporating both flexible pavements and 
overlays. Besides being used to calibrate and validate mechanistic-empirical (M-E) design 
models, the data collected will also serve as an ongoing reference data source and/or diagnostic 
tool for TxDOT engineers and other transportation professionals.  

Toward this goal, this product provides an itemized documentation of the data collection and 
population that is being conducted, namely: 

• Number of test sections to date. 
• The MS Access® Data Storage System (DSS). 
• The Raw Data Storage System (RDSSP) for raw data storage. 
• The types of data being collected. 
• The data requirements and input parameters for M-E models and design software. 
• The specifications and methods used for both lab and field testing. 
• The field data collection forms. 
• Demonstration examples of how to access and navigate through the databases. 

Detailed documentation of the data collection and population process can be found in: 

Walubita, L.F., G. Das, E.M. Espinoza, J.H. Oh, T. Scullion, J.L. Garibay, S. Nazarian, 
I. Abdallah, and S. Lee (2012). Texas Flexible Pavements and Overlays: Year 1 Report – Test 
Sections, Data Collection, Analyses, and Data Storage System. Technical Research Report 
#0-6658-1. TTI, College Station, TX, USA. 

Website Link: http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/0-6658-1.pdf.  
 

http://tti.tamu.edu/publications/catalog/record/?id=36423
http://tti.tamu.edu/publications/catalog/record/?id=36423
http://tti.tamu.edu/documents/0-6658-1.pdf
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SECTION 2 NUMBER OF TEST SECTIONS 

As of summer 2014, 107 test sections had been identified on various highways across Texas. As 
listed in Table 2-1, these test sections comprise conventional thin (< 3-inch thick hot mix asphalt 
[HMA]), regular/intermediate, and thick (> 6-inch thick HMA) pavement structures 
encompassing surface treated pavements, overlays, new construction, and perpetual pavements. 

Table 2-1. Number of Test Sections as of August 2014. 

 
A location map of some of these test sections is shown in Figure 2-1; it covers all Texas climatic 
zones illustrated in Figure 2-2. Detailed tabulation of these test sections can be found in 
Appendix I. As of October 2014, about 25 percent of these test sections are still under various 
stages of construction such as surfacing layer placement, etc. Approximately 30 percent of the 
test sections have at least three years’ worth of field performance data. Note that both test section 
solicitation and field performance monitoring (twice per year) are ongoing processes throughout 
the course of the study. 

#
1

2

3

4

5

6

7 Overlay with TOM

8 Overlay with WMA

9

10

11

12

13 HMA new construction with lime/fly-ash base

14 HMA new construction with treated base

15 HMA new construction with WMA
Total

    Number

107

12

2

5

HMA new construction with flex base

HMA new construction or Rehab with CTB

PVMNT Type
Perpetual

Overlay with CTB

Overlay with flex base

10

6

12

Overlay over treated base 12

5

1

7

4

4

12

12

Overlay with LTB

Overlay over PCC

Seal coat over flex base

Seal coat over treated base

3
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Figure 2-1. Example Location of Selected Test Sections. 

 

 
Figure 2-2. Texas Climatic-Environmental Zones. 
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SECTION 3 THE DATABASE AND REPOSITORY SYSTEM 

The data storage system for this study consists of two repositories, one for the processed data and 
one for the unprocessed raw data, namely: 

• The Microsoft (MS) Access DSS for the processed data. 
• The RDSSP for the unprocessed raw data. 

For the processed data, MS Access was selected as the database (the DSS) platform due to its 
commercial availability, familiarity, user-friendliness, and easy access to TxDOT engineers and 
the general stakeholders. Figure 3-1 shows the DSS main menu screenshot. 

 
Figure 3-1. The DSS – Main Menu Screenshot. 

As a backup and to provide opportunities for data verification and future analyses as the users 
may deem necessary, the raw data files for all the data measured and collected in this study are 
concurrently kept in the RDSSP. Figure 3-2 shows an example of the RDSSP structure for some 
selected test sections. For easy accessibility, the RDSSP is linked to the DSS via a “Raw Data 
Files” function on the DSS main screen shown in Figure 3-1. 
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Figure 3-2. The RDSSP – Selected Test Sections from #01 to #30. 

 

As an integral part of this product documentation and for demonstration purposes, a CD/USB 

flash disk is also included and comprises the following contents:  

 

a) The DSS in MS Access format (processed data). 

b) The RDSSP (raw data with example folders and files for some selected test sections). 



7 

SECTION 4 DATA COLLECTION AND POPULATION 

In general, a database should be multi-functional. While focusing on the data requirements for 
the Texas M-E models and related software, significant efforts were also made to collect, as 
much as possible, related pavement section data that could serve as an ongoing reference data 
source and/or general diagnostic tool for TxDOT engineers and other transportation 
professionals.  

A database is considered useful only if it is populated with sufficient data, both in terms of 
quantity and accuracy. Accordingly, these researchers are collecting a variety of both laboratory 
and field data, including but not limited to the following: 

• Design data and drawings including pavement cross sections.
• Construction data, quality control/quality assurance (QC/QA) charts, and coring.
• Material properties of each pavement layer (through both lab and field testing).
• Field testing and pavement performance data (including ground penetrating radar [GPR],

falling weight deflectometer [FWD], dynamic cone penetrometer [DCP], profiles, rutting,
cracking, aggregate loss, bleeding, coring, etc.).

• Traffic data including volume, classification, vehicle speeds, and load spectra (axle
weights, truck distributions, adjustment factors, etc.).

• Climatic data including temperature and precipitation in Texas’ five climatic zones.

Tables 4-1 through 4-10 itemize the data that are currently being collected, processed/analyzed 
and stored in the DSS. These data are being cataloged by means of entry forms located under the 
drop down menu item “Project 0-6658: Forms”, or in tables under “Material Properties,” 
accessed by the selection menu on the left side of the main menu screen; see Figure 4-1.  As of 
October 2014, the databases are comprised of data with the following volumes: 

a) 538 MB for the DSS (processed data in MS Access platform)

b) 15 GB for the RDSSP (raw data/files)

Data collection methods and measurement procedures, including test specifications, test 
sequence, replicates, etc., are discussed in Section 6.  Demonstration examples for data access 
and navigation of the databases are given in Section 7 and Appendix IV through to VI. 

Note however that Table 4-10 comprises of a list of supplementary lab test data that the 
researchers collected from their own extra effort for research informational purposes only and 
other engineering analyses. These data collection are optional, they are not required as M-E input 
parameters nor are they mandated under Study 0-6658. 
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Figure 4-1. The DSS – Main Menu Screenshot with the Forms and Tables. 

 
 

Table 4-1. Example of Design Data. 
# Data Item DSS and RDSSP Views 

1 Design 
reports 

DSS View 

 

RDSSP View 

 

2 Drawings 

3 Mix-design 
sheets, etc. 
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Table 4-2. Example of Construction Data. 
# Data Item DSS and RDSSP Views 

1 Pre-construction site 
meeting minutes 

DSS View 

 

RDSSP View 

 

2 Compaction patterns 
(number of passes, 
weight of compactors, 
etc.) 

3 Material type 
4 Layer/mat thicknesses 
5 Density and 

temperatures 
6 MTD 
7 QC/QA data/charts 
8 Coring 
9 Name of contractor and 

contacts, etc. 
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Table 4-3. Material Properties (Example of Asphalt-Binder Data). 
# Data Item DSS and RDSSP Views 

1 Specific 
Gravity 

DSS View 

  

RDSSP View 

 

2 Viscosity 
3 DSR 
4 RTFO-

MSCR 
5 BBR 
6 Elastic 

Recovery 
7 PG Grading  
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Table 4-4. Material Properties (Example of HMA Mix Data). 
# Data Item DSS and RDSSP Views 

1 Volumetrics DSS View  

 

RDSSP View 

 

2 AC 
Extractions 

3 Gradation 
Extractions 

4 Repeated 
Loading 
(RLPD) 

5 Hamburg 
(HWTT) 

6 Dynamic 
Modulus 
(DM) 

7 Overlay 
(OT) 

8 Indirect 
Tension 
(IDT) 

9 OT Fracture 
Properties 

10 Thermal 
Coefficient 
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Table 4-5. Material Properties (Example of Base Data). 
# Data Item DSS and RDSSP Views 

1 FLEXBASE: Sieve 
Analysis 

DSS View 

 

RDSSP View 

 

2 FLEXBASE: 
Atterberg Limits 

3 FLEXBASE: 
Specific Gravity 

4 FLEXBASE: MDD 
Curve 

5 FLEXBASE: Texas 
Triaxial  

6 FLEXBASE: Shear 
Strength 

7 FLEXBASE: 
Resilient Modulus  

8 FLEXBASE: 
Permanent 
Deformation 

9 FLEXBASE: Soil 
Classification 

10 FLEXBASE: Free-
Free Resonance 
Column Test 

11 TREATEDBASE: 
Sieve Analysis 

12 TREATEDBASE: 
Atterberg Limits 

13 TREATEDBASE: 
MDD Curve 

14 TREATEDBASE: 
Unconfined 
Compressive 
Strength  

15 TREATEDBASE: 
Resilient Modulus 

16 TREATEDBASE: 
Permanent 
Deformation 

17 TREATEDBASE: 
Modulus of Rupture 

18 TREATEDBASE: 
Soil Classification 

19 TREATEDBASE: 
Free-Free Resonance 
Column Test  
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Table 4-6. Material Properties (Example of Subgrade Data). 
# Data Item DSS and RDSSP View 

1 RAWSUBGRD: Sieve 
Analysis 

DSS View 

 

RDSSP View  

 

2 RAWSUBGRD: Atterberg 
Limits  

3 RAWSUBGRD: Specific 
Gravity 

4 RAWSUBGRD: MDD 
Curve 

5 RAWSUBGRD: Texas 
Triaxial  

6 RAWSUBGRD: Shear 
Strength 

7 RAWSUBGRD: Resilient 
Modulus  

8 RAWSUBGRD: 
Permanent Deformation 

9 RAWSUBGRD: Soil 
Classification 

10 RAWSUBGRD: Free-Free 
Resonance Column Test 

11 TREATEDSUBGRD: 
Gradation 

12 TREATEDSUBGRD: 
Atterberg Limits 

13 TREATEDSUBGRD: 
Sulfate Content 

14 TREATEDSUBGRD: 
MDD Curve 

15 TREATEDSUBGRD: 
Unconfined Compressive 
Strength 

16 TREATEDSUBGRD: 
Resilient Modulus 

17 TREATEDSUBGRD: 
Permanent Deformation 

18 TREATEDSUBGRD: Soil 
Classification 

19 TREATEDSUBGRD: 
Free-Free Resonance 
Column Test  
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Table 4-7. Example of Field Performance Data. 
# Data Item DSS and RDSSP Views 

1 Test Segment GPS 
Location (500 ft) 

DSS View  

 

RDSSP View 

 

2 Test Segment GPS 
Location (720 ft) 

3 Test Segment GPS 
Location (1000 ft) 

4 Visual Surface 
Surveys 

5 Temperature and 
Surface Rutting 

6 Surface Profiles - 
PSI and IRI 

7 9 kips Normalized 
FWD Deflections  

8 FWD 
Back-calculated 
Modulus 

9 FWD Load Transfer 
Efficiency  

10 DCP Test Data 

11 Alligator Cracking 

12 Block Cracking 

13 Transverse Cracking 

14 Longitudinal 
Cracking  

15 Other Distresses 

16 GPR Data 

17 Skid Data 

18 Structural and 
Modulus Data 
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Table 4-8. Example of Climatic-Environmental Data. 
# Data Item DSS and RDSSP Views 

1 Texas Climatic 
Zoning 

DSS View  

 

RDSSP View  

 

2 Climatic Data 
(temperature, 
precipitation, GPS, 
elevation, etc.) 
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Table 4-9. Traffic Data (Example of Volume and Load Spectra Data). 
# Data Item DSS and RDSSP Views 

1 Vehicle Classification 
System 

DSS View 

 

Proposed Modified Arrangement of Traffic Data Tables  

 
RDSSP View 

 

2 Volume and 
Classification 

3 Monthly Adjustment 
Factors 

4 Load Spectra 
(Steering + Single)  

5 Load Spectra 
(Combined Singles) 

6 Load Spectra 
(Tandem) 

7 Load Spectra (Tridem 
+ Quad) 

8 Truck Distribution 
and Growth (Axles 
per Truck) 

9 Hourly Adjustment 
Factors 

10 Axle Type Table 

11 Location of Texas 
WIM Stations 

12 WIM Station 
Regional Distribution 
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Table 4-10. Example of Supplementary Tests and Measurements. 
# Data Item DSS and RDSSP Views 

1 HMA: Flow Number (FN) DSS View 

 

Proposed Modified Table Titles in the DSS  

 

RDSSP View 

 

 

2 HMA: Overlay (OT) 
Monotonic 

3 HMA: Shear Properties 
(SPST) 

4 TREATEDBASE: Sulfate 
Content (SC) 

5 FLEXBASE_LabTreated_
UCS 

6 FLEXBASE_LabTreated_
MoR 

7 FLEXBASE_LabTreated 
FFRC 

8 FLEXBASE_LabTreated_
IDT 
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SECTION 5 M-E DATA REQUIREMENTS 

As stated in the introductory section of this submission, one of the primary goals of this study is 
to collect sufficient data to aid in the calibration and validation of the M-E models and the 
related software, namely: 

• The Flexible Pavement Design System (FPS) design procedure.  
• The Texas Overlay design system (TxACOL).  
• The Texas M-E (Tx-ME). 
• The Mechanistic-Empirical Pavement Design Guide (M-E PDG).  

Significant efforts were made in this study to ensure that the data requirements of these M-E 
models and related software were adequately addressed in the data collection plans and in both 
the DSS and RDSSP. Appendix II contains the itemized list of the various M-E data 
requirements and input parameters, along with their source locations in the DSS. Figures 5-1 to 
5-4 show screenshots of the corresponding M-E software. 

 
Figure 5-1. Main Menu Screenshot of the FPS Software. 
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Figure 5-2. Main Menu Screenshot of the TxACOL Software. 

 
Figure 5-3. Main Menu Screenshot of the TxM-E Software. 

 

TxACOL
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Figure 5-4. Opening Screenshot of the M-E PDG Software (Version 1.1).
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SECTION 6 TEST SPECIFICATIONS AND GUIDELINES 

To ensure quality and data consistency, the researchers adhere to a set of stipulated test 
specifications and guidelines when collecting, processing, and analyzing the data. These 
specifications, guidelines, and data collection forms are listed in Appendix III and include the 
following: 

• Asphalt-binder testing and material characterization. 
• HMA testing and data analysis and material characterization. 
• Base and soil material testing and material characterization. 
• Field testing and data collection. 
• Pre-construction distress survey sheets. 
• Construction data collection sheets. 
• Field data collection sheets. 

Detailed documentation of these test specifications, guidelines, data collection forms, and data 
analysis methods can be found in: 

Walubita, L.F., G. Das, E.M. Espinoza, J.H. Oh, T. Scullion, J.L. Garibay, S. Nazarian, 
I. Abdallah, and S. Lee (2012). Texas Flexible Pavements and Overlays: Year 1 Report – Test 
Sections, Data Collection, Analyses, and Data Storage System. Technical Research Report 
#0-6658-1. TTI, College Station, TX, USA. 

Website Link: http://d2dtl5nnlpfr0r.cloudfront.net/tti.tamu.edu/documents/0-6658-1.pdf.  

 
 
 
 
 
 

http://tti.tamu.edu/publications/catalog/record/?id=36423
http://tti.tamu.edu/publications/catalog/record/?id=36423
http://tti.tamu.edu/documents/0-6658-1.pdf
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SECTION 7 DATABASE ACCESS AND NAVIGATION DEMO 

 
All laboratory and field data can be accessed and navigated via the database system developed in 
Project 0-6658 as the following: 

1) Unprocessed raw data from the RDSSP. 

2) Processed data from the MS Access DSS. 

Both data types can be downloaded, exported, and emailed directly from each of these database 
systems. These aspects are discussed and demonstrated in the subsequent subsections and 
Appendices IV thru VI, with full details to be documented in Product 0-6658-P2                          
(User’s Manual).  Prototype databases for demonstration purposes have been included in the 
accompanying external drive (CD/USB flash disk). 

THE RDSSP – ACCESSING AND DOWNLOADING DATA 

All the unprocessed raw data measured and collected in this study are available in the RDSSP 
and can be accessed and downloaded for data verification and future analysis. The RDSSP is 
linked to the DSS via a Raw Data Files function on the DSS main screen shown in Figure 7-1. 
In response to the user clicking on Raw Data Files in the DSS main menu, the Raw Data 
Prompt dialog box will appear, asking for the destination of the raw data collected.  

 

 

Figure 7-1. DSS Main Menu and Raw Data Prompt in DSS. 
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When the user specifies a destination, the linked website will open in a web browser as shown in 
Figure 7-2. Upon clicking a test section and selecting a data folder to be accessed, the user can 
access, download, and email the data file as exemplified in Figure 7-3.  

 

 

Figure 7-2. The RDSSP Website. 

 

Figure 7-3. Downloading and Emailing Data in RDSSP. 
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In the current setup, a user ID and password that can be obtained from TTI are required to access 
the RDSSP. Thus, for demonstration purposes and size considerations, an extract of the RDSSP 
with some three selected test sections (1.68 GB) has been included in the CD/USB flash disk 
accompanying this documentation.  

THE DSS – ACCESSING, ANALYZING, AND DISPLAYING DATA  

The DSS allows users to conveniently assess, analyze, and display the stored data (refer to the 
accompanying CD/USB flash disk for access to the DSS). The four view options at the bottom 
right corner of MS Access, namely the Datasheet view, the Pivot Table view, the Pivot Chart 
view, and the Design view are useful for these purposes (Figure 7-4). 

 
Figure 7-4. View Options in the MS Access for Analyzing and Displaying Data. 

Showing Average, Maximum, Minimum, and Standard Deviation of Data in a Table 

Mathematical operations such as average, maximum, minimum, standard deviation (Stdev), etc., 
can be performed on the stored DSS data in the Pivot Table View. The detailed step-by-step 
procedure is presented in Table IV-1 in Appendix IV. In the Pivot Table view, the user can select 
the data set to be analyzed from a Pivot Table Field List and drag it to the desired position in 
the Pivot Table (Figure 7-5). The desired analyses can be performed by right clicking on the data 
table and selecting AutoCalc followed by the appropriate analysis option (e.g., average, 
maximum, minimum, standard deviation). 
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Figure 7-5. Calculating Average, Maximum, Minimum, and Stdev in Pivot Table View. 

The desired analysis result/results for all the data in the column will be presented at the end of 
the data column as exemplified in Figure 7-6. 
 

 

Figure 7-6. Calculating Average, Maximum, Minimum, and Stdev in Pivot Table. 

Generating Graphs from Data in a Table 

Graphs can be generated from the stored DSS data in the Pivot Chart View. The data to be 
presented in the chart can be dragged and dropped to their appropriate axes from a Chart Field 
List as shown in Figure 7-7.  
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Figure 7-7. Generating Data Charts in Pivot Chart View in MS Access. 

Multiple data sets can be presented in this procedure by simply adding the desired data to the 
appropriate axes. The detailed step-by-step procedure is presented in Table IV-2 in Appendix IV. 

THE DSS – EXPORTING AND EMAILING DATA   

All tables in the MS Access DSS can be exported or emailed as a specific file type such as an 
Excel or PDF file directly from MS Access. This can be done by clicking on the Export group in 
the External Data tab, and then clicking on Excel, PDF or XPS or E-mail on the export 
category as shown in Figure 7-8.  

 

 
Figure 7-8. Exporting and Emailing Tables. 

Exporting a Table to Excel File 

In response to clicking on the Excel option, a menu will appear asking for a destination file name 
and format as shown in Figure 7-9. By specifying a folder location for the table and clicking OK, 
the Excel file can be found in the destination folder. In order to preserve the formatting of the 
table, check the option of “Export data with formatting and layout.” 
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Figure 7-9. Excel Exporting Option Menu. 

Exporting a Table to PDF 

The DSS tables can be published as PDF to be used for documentation. In response to clicking 
on the PDF or XPS option in the Export group, a menu will appear selecting a destination and 
typing a name for the table as shown in Figure 7-10. By clicking Publish, the PDF file can be 
found in the destination folder.  

 

Figure 7-10. PDF Exporting Option Menu. 
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Emailing a Data Table 

Clicking the Email option in the Export group opens a pop-up menu asking to specify the file 
format. Once the file format has been selected, Microsoft Outlook will open a new message 
window with the file as an attachment, as shown in Figure 7-11. It is noted that the email option 
to export tables will not work if the user is disconnected from Microsoft Outlook. Appendix V 
contains step-by-step examples for exporting and emailing the DSS data tables. 

 
Figure 7-11. Microsoft Outlook Email Draft with Attachment. 

THE DSS – ACCESSING MULTIPLE DATA  

Multiple data columns from different tables can be accessed and presented together in MS 
Access by creating a Query Table (see Figure 7-12). The user can select the desired data fields 
from their respective tables in the Query Design and select the order in which the data fields are 
to be presented and displayed. The data in the Tables can also be filtered by declaring the 
Criteria for each field. The detailed step-by-step procedure is presented in Appendix VI. 
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Figure 7-12. Accessing Multiple Data in MS Access. 
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APPENDIX II. LIST OF DESIGN SOFTWARE INPUT PARAMETERS 

Table II-1. List of Basic Input Parameters for the FPS Software. 
# Item # Description Data Source/Location in the DSS 
1 General 

Information 
a. Problem # User Input 
b. Highway, district, county DSS: PVMNT Section Details 
c. Control, section, and job # DSS: PVMNT Section Details (CSJ #) 
d. Date  Automatically generated (editable) 

2 Basic 
Design 
Criteria 

a. Length of analysis period (yrs) User Input 
b. Min. time to first overlay (yrs) User Input 
c. Min. time between overlays (yrs) User Input 
d. Design confidence level  User input based on help file guidelines 
e. Initial and final serviceability index DSS: Field Performance Data\FPD: Surface 

Profiles-PSI and IRI 
f. Serviceability index after overlay DSS: Field Performance Data\FPD: Surface 

Profiles-PSI and IRI 
g. District temperature constant Automatically generated 
h. Interest rate (%) User Input 

3 Program 
Controls 

a. Max. funds/sq. yd, init. const. User Input 
b. Max. thickness, init. const. User Input 
c. Max. thickness, all overlays User Input 

4 Traffic 
Data 

a. ADT begin (veh/day) DSS: Traffic Data\Volume and 
Classification, (and Excel Macro) b. ADT end 20 yr (veh/day) 

c. 18 kip ESALs 20 yr – 1 direction (millions) 
d. Avg. app. speed to OV zone User Input based on help file guidelines 
e. Avg. speed OV and non-OV direction User Input based on help file guidelines 
f. Percent ADT/HR construction User Input based on help file guidelines 
g. Percent trucks in ADT DSS: Traffic Data\Volume and 

Classification 
5 Const. and 

Maint. Data 
a. Min. overlay thickness (in) User Input 
b. Overlay const. time, hr/day User Input 
c. ACP comp. density, tons/CY User Input 
d. ACP production rate, tons/hr User Input 
e. Width of each lane, ft DSS: PVMNT Section Details 
f. First year cost, RTN maint. User Input 
g. Annual, inc. incr. in maint. cost User Input 

6 Detour 
Design for 
Overlays 

a. Detour model during overlays User Input 
b. Total number of lanes DSS: PVMNT Section Details 
c. Num. open lanes, overlay direction User Input 
d. Num. open lanes, non-OV direction User Input 
e Dist. traffic slowed, OV direction User Input 
f. Dist. traffic slowed, non-OV direction User Input 
g. Detour distance, overlay zone User Input 

7 Structure 
and 
Material 
Properties  

a. Layer and material name DSS: PVMNT Structure Details 
b. Cost per CY User Input 
c. Modulus E (ksi) DSS: Field Performance Data\FWD Back-

Calculated Modulus 
d. Min and Max Depth DSS: PVMNT Structure Details 
e. Salvage PCT and Poisson’s ratio User Input or default value. 



 

 
 

 38 

T
ab

le
 II

-2
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
T

xA
C

O
L

 S
of

tw
ar

e 
(G

en
er

al
, T

ra
ff

ic
, a

nd
 C

lim
at

ic
 In

fo
rm

at
io

n)
. 

It
em

 
D

es
cr

ip
tio

n 
L

oc
at

io
n 

in
 th

e 
D

SS
 

C
om

m
en

t 
G

ro
up

 
T

ab
le

 

G
en

er
al

 In
fo

rm
at

io
n 

Ty
pe

 o
f A

C
 o

ve
rla

y 
de

si
gn

 
Ta

bl
es

 
Se

ct
io

n 
D

et
ai

ls
 

 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls

 
 

A
na

ly
si

s/
de

si
gn

 li
fe

 (y
rs

) 
N

/A
 

U
se

r i
np

ut
 

Pa
ve

m
en

t o
ve

rla
y 

co
ns

tru
ct

io
n 

m
on

th
 a

nd
 

ye
ar

 
Ta

bl
es

 
C

on
st

ru
ct

io
n 

D
at

a 
 

Tr
af

fic
 o

pe
n 

m
on

th
 a

nd
 y

ea
r 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls

 
 

Pr
oj

ec
t I

de
nt

ifi
ca

tio
n 

D
is

tri
ct

, c
ou

nt
y,

 C
SJ

 
Ta

bl
es

 
Se

ct
io

n 
D

et
ai

ls
 

 

Fu
nc

tio
na

l c
la

ss
 

Tr
af

fic
 D

at
a 

Tr
af

fic
 D

at
a:

 C
la

ss
ifi

ca
tio

n 
 

D
at

e 
U

se
r i

np
ut

 
 

R
ef

er
en

ce
 m

ar
k 

fo
rm

at
 (l

at
/lo

ng
) 

R
ef

er
en

ce
 m

ar
k 

(s
ta

rt-
en

d)
 

Ta
bl

es
 

Se
ct

io
n 

D
et

ai
ls

 
 

A
na

ly
sis

 P
ar

am
et

er
s 

an
d 

Pe
rf

or
m

an
ce

 
C

ri
te

ri
a 

R
ef

le
ct

iv
e 

cr
ac

ki
ng

 ra
te

 (%
) 

N
/A

 
U

se
r i

np
ut

 

A
C

 ru
tti

ng
 (i

n)
 

N
/A

 
U

se
r i

np
ut

 

T
ra

ff
ic

 

A
D

T 
be

gi
n 

(v
eh

/d
ay

) 

Tr
af

fic
 D

at
a 

V
ol

um
e 

an
d 

C
la

ss
ifi

ca
tio

n 
 

A
D

T 
en

d 
20

 y
r (

ve
h/

da
y)

 
18

 k
ip

 E
SA

Ls
 2

0 
yr

 –
 1

 d
ire

ct
io

n 
(m

ill
io

ns
) 

O
pe

ra
tio

n 
sp

ee
d 

(m
ph

) 

C
lim

at
e 

EI
C

M
 w

ea
th

er
 st

at
io

n 
da

ta
 

A
tta

ch
m

en
t 

R
aw

 d
at

a 
fil

es
 

(E
IC

M
 fi

le
s s

to
re

d 
in

 D
SS

 a
nd

 
R

aw
 D

at
a 

Fi
le

s)
 

C
an

 a
ls

o 
be

 u
se

r i
np

ut
 

La
tit

ud
e 

an
d 

lo
ng

itu
de

 (d
eg

re
es

.m
in

ut
es

) 
El

ev
at

io
n 

(f
t) 

C
lim

at
ic

-
En

vi
ro

nm
en

ta
l 

D
at

a 
C

lim
at

ic
 D

at
a 

 

 



 

 
 

 39 

T
ab

le
 II

-3
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
T

xA
C

O
L

 S
of

tw
ar

e 
(S

tr
uc

tu
ra

l a
nd

 M
at

er
ia

l I
nf

or
m

at
io

n)
. 

L
ay

er
 

M
at

er
ia

l 
D

es
cr

ip
tio

n 
L

oc
at

io
n 

in
 th

e 
D

SS
 

C
om

m
en

t 
G

ro
up

 
T

ab
le

 

O
ve

rl
ay

 
H

M
A

 

La
ye

r t
hi

ck
ne

ss
 (i

nc
he

s)
 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
M

at
er

ia
l t

yp
e 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
Th

er
m

al
 c

oe
ffi

ci
en

t o
f e

xp
an

si
on

  
M

at
er

ia
l P

ro
pe

rti
es

 H
M

A
 M

ix
es

 
H

M
A

: T
he

rm
al

 C
oe

ffi
ci

en
t 

  
Po

is
so

n’
s r

at
io

 
N

/A
 

D
ef

au
lt 

va
lu

e 
Su

pe
rp

av
e 

PG
 b

in
de

r g
ra

di
ng

 
PV

M
N

T:
 D

et
ai

ls
 

PV
M

N
T 

St
ru

ct
ur

e 
D

et
ai

ls 
  

D
yn

am
ic

 m
od

ul
us

 b
y 

te
m

pe
ra

tu
re

 a
nd

 fr
eq

ue
nc

y 
M

at
er

ia
l P

ro
pe

rti
es

 H
M

A
 M

ix
es

 
H

M
A

: D
yn

am
ic

 M
od

ul
us

 (D
M

) 
Ex

po
rt 

fro
m

 ra
w

 
da

ta
 fi

le
 (*

.d
m

) 
Fr

ac
tu

re
 p

ro
pe

rty
 d

at
a:

 te
m

pe
ra

tu
re

, A
 a

nd
 n

 
M

at
er

ia
l P

ro
pe

rti
es

 H
M

A
 M

ix
es

 
H

M
A

: O
T 

Fr
ac

tu
re

 P
ro

pe
rti

es
 

  
R

ut
tin

g 
pr

op
er

ty
 d

at
a:

 te
m

pe
ra

tu
re

, α
 a

nd
 μ

 
M

at
er

ia
l P

ro
pe

rti
es

 H
M

A
 M

ix
es

 
H

M
A

: R
ep

ea
te

d 
Lo

ad
in

g 
(R

LP
D

) 
  

E
xi

st
in

g 
Su

rf
ac

e 

H
M

A
 

La
ye

r t
hi

ck
ne

ss
 (i

nc
he

s)
 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
M

at
er

ia
l t

yp
e 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
Th

er
m

al
 c

oe
ffi

ci
en

t o
f e

xp
an

si
on

 
N

/A
 

D
ef

au
lt 

va
lu

e 
Po

is
so

n’
s r

at
io

 
N

/A
 

D
ef

au
lt 

va
lu

e 
M

ai
n 

cr
ac

ki
ng

 p
at

te
rn

 
  

  
  

 
1)

 A
lli

ga
to

r/l
on

gi
tu

di
na

l/b
lo

ck
 c

ra
ck

in
g 

 
  

  
  

 
 

a)
 S

ev
er

ity
 le

ve
l (

lo
w

/m
ed

iu
m

/h
ig

h)
 

Fo
rm

 
Ex

is
tin

g 
D

is
tre

ss
 

  

 
 

b)
 F

W
D

 te
m

pe
ra

tu
re

 (°
F)

 a
nd

 m
od

ul
us

 (k
si

) 
Fi

el
d 

Pe
rfo

rm
an

ce
 D

at
a 

FW
D

 B
ac

k-
ca

lc
ul

at
ed

 M
od

ul
us

 
  

 
2)

 T
ra

ns
ve

rs
e 

cr
ac

ki
ng

 
  

  
  

  

 
 

a)
 C

ra
ck

 sp
ac

in
g 

(f
t),

 se
ve

rit
y 

le
ve

l, 
LT

E 
Fo

rm
 

Ex
is

tin
g 

D
is

tre
ss

 
  

 
 

b)
 F

W
D

 te
m

pe
ra

tu
re

 (°
F)

 a
nd

 m
od

ul
us

 (k
si

) 
Fi

el
d 

Pe
rfo

rm
an

ce
 D

at
a 

FW
D

 B
ac

k-
ca

lc
ul

at
ed

 M
od

ul
us

 
  

JP
C

P/
 

C
R

C
P 

La
ye

r t
hi

ck
ne

ss
 (i

nc
he

s)
 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
M

at
er

ia
l t

yp
e 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
Th

er
m

al
 c

oe
ffi

ci
en

t o
f e

xp
an

si
on

 
N

/A
 

D
ef

au
lt 

va
lu

e 
Po

is
so

n’
s r

at
io

 
N

/A
 

D
ef

au
lt 

va
lu

e 

Jo
in

t/c
ra

ck
 sp

ac
in

g 
(ft

) 
Ex

is
tin

g 
D

is
tre

ss
es

 a
nd

 F
ie

ld
 

Pe
rfo

rm
an

ce
 D

at
a 

Tr
an

sv
er

se
 C

ra
ck

in
g 

  

PC
C

 m
od

ul
us

 (k
si

) 
Fi

el
d 

Pe
rfo

rm
an

ce
 D

at
a 

FW
D

 B
ac

k-
ca

lc
ul

at
ed

 M
od

ul
us

 
  

LT
E 

(%
) a

nd
 L

TE
 st

an
da

rd
 d

ev
ia

tio
n 

Fi
el

d 
Pe

rfo
rm

an
ce

 D
at

a 
FW

D
 L

oa
d 

Tr
an

sf
er

 E
ffi

ci
en

cy
 

  

 
 

 



 

 
 

 40 

T
ab

le
 II

-3
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
T

xA
C

O
L

 S
of

tw
ar

e 
 

(S
tr

uc
tu

ra
l a

nd
 M

at
er

ia
l I

nf
or

m
at

io
n)

 (C
on

tin
ue

d)
. 

L
ay

er
 

M
at

er
ia

ls
 

D
es

cr
ip

tio
n 

L
oc

at
io

n 
in

 th
e 

D
SS

 
C

om
m

en
t 

G
ro

up
 

T
ab

le
 

E
xi

st
in

g 
Su

bs
ur

fa
ce

 

G
ra

nu
la

r 
B

as
e 

La
ye

r t
hi

ck
ne

ss
 (i

nc
he

s)
 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
M

at
er

ia
l t

yp
e 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
Po

is
so

n’
s r

at
io

 
N

/A
 

D
ef

au
lt 

va
lu

e 
M

od
ul

us
 (k

si
) 

Fi
el

d 
Pe

rfo
rm

an
ce

 D
at

a 
FW

D
 B

ac
k-

ca
lc

ul
at

ed
 M

od
ul

us
 

  

St
ab

ili
ze

d 
B

as
e/

 
Su

bb
as

e 

La
ye

r t
hi

ck
ne

ss
 (i

nc
he

s)
 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
M

at
er

ia
l t

yp
e 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
Po

is
so

n’
s r

at
io

 
N

/A
 

D
ef

au
lt 

va
lu

e 
Th

er
m

al
 c

oe
ffi

ci
en

t o
f e

xp
an

si
on

 
N

/A
 

D
ef

au
lt 

va
lu

e 
M

od
ul

us
 (k

si
) 

Fi
el

d 
Pe

rfo
rm

an
ce

 D
at

a 
FW

D
 B

ac
k-

ca
lc

ul
at

ed
 M

od
ul

us
 

  

Su
bg

ra
de

 

La
ye

r t
hi

ck
ne

ss
 (i

nc
he

s)
 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
M

at
er

ia
l t

yp
e 

PV
M

N
T:

 D
et

ai
ls

 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

  
Po

is
so

n’
s r

at
io

 
N

/A
 

D
ef

au
lt 

va
lu

e 

M
od

ul
us

 (k
si

) 
Fi

el
d 

Pe
rfo

rm
an

ce
 D

at
a 

FW
D

 B
ac

k-
ca

lc
ul

at
ed

 M
od

ul
us

 
  

 
 



 

 
 

 41 

T
ab

le
 II

-4
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
T

xM
-E

 S
of

tw
ar

e.
 

It
em

 
D

es
cr

ip
tio

n 
L

oc
at

io
n 

in
 th

e 
D

SS
 

C
om

m
en

t1
 

E
xa

m
pl

e 
V

al
ue

s f
ro

m
 T

he
 D

SS
 

C
om

m
en

t2
 

G
ro

up
 

T
ab

le
 

M
in

 
A

vg
 

M
ax

 
# 

Po
in

ts
 

1) Structure 

Pa
ve

m
en

t t
yp

e 
Ta

bl
es

 
Se

ct
io

n 
D

et
ai

ls 
 

 
 

 
 

 

D
es

ig
n/

A
na

ly
si

s L
ife

 
U

se
r d

ef
in

ed
 

 
 

 
 

 
 

Pr
oj

ec
t L

oc
at

io
n 

(D
is

tri
ct

/C
ou

nt
y)

 
Ta

bl
es

 
Ta

bl
es

 
 

 
 

 
 

 

O
pt

io
na

l P
ro

je
ct

 
 

 
 

 
 

 

 

C
on

st
ru

ct
io

n 
an

d 
Tr

af
fic

 
O

pe
n 

Ti
m

e 
PV

M
N

T:
 D

et
ai

ls 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

 
 

 
 

 
 

R
ef

er
en

ce
 M

ar
k 

B
eg

in
/E

nd
 

Ta
bl

es
 

Se
ct

io
n 

D
et

ai
ls 

 
 

 
 

 
 

C
SJ

 
Ta

bl
es

 
Se

ct
io

n 
D

et
ai

ls 
 

 
 

 
 

 
Fu

nc
tio

na
l C

la
ss

 
Tr

af
fic

 D
at

a 
Tr

af
fic

 D
at

a:
 V

ol
um

e 
an

d 
C

la
ss

. 
 

 
 

 
 

 
D

at
e 

U
se

r d
ef

in
ed

 
 

 
 

 
 

 
A

C
 L

ay
er

 M
at

er
ia

l I
nf

or
m

at
io

n 
 

 
 

 
 

 

 

M
at

er
ia

l T
yp

e 
PV

M
N

T:
 D

et
ai

ls 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

 
 

 
 

 
 

La
ye

r T
hi

ck
ne

ss
 

PV
M

N
T:

 D
et

ai
ls 

PV
M

N
T 

St
ru

ct
ur

e 
D

et
ai

ls 
 

 
 

 
 

 

B
in

de
r T

yp
e 

PV
M

N
T:

 D
et

ai
ls 

PV
M

N
T 

St
ru

ct
ur

e 
D

et
ai

ls 
 

 
 

 
 

 

G
ra

da
tio

n 
PV

M
N

T:
 D

et
ai

ls 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

 
 

 
 

 
 

R
A

P 
%

 
PV

M
N

T:
 D

et
ai

ls 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

 
 

 
 

 
 

R
A

S 
%

 
PV

M
N

T:
 D

et
ai

ls 
PV

M
N

T 
St

ru
ct

ur
e 

D
et

ai
ls 

 
 

 
 

 
 

D
yn

am
ic

 M
od

ul
us

 (k
si

) 
M

at
er

ia
l P

ro
pe

rti
es

 
H

M
A

 M
ix

es
 

H
M

A
: D

yn
am

ic
 M

od
ul

us
 (D

M
) 

 
33

5 
97

3 
26

04
 

13
9 

70
 F

, 1
0 

H
z 

Fr
ac

tu
re

 P
ro

pe
rty

 (A
 a

nd
 

n)
 

M
at

er
ia

l P
ro

pe
rti

es
 

H
M

A
 M

ix
es

 
H

M
A

: O
T 

Fr
ac

tu
re

 P
ro

pe
rti

es
 

 
A

 =
 1

.6
7E

-0
8 

n 
= 

4.
16

 
A

 =
 5

.7
2E

-0
7 

n 
= 

5.
11

 
A

 =
 9

.0
7E

-0
6 

n 
= 

5.
46

 
18

 
 

R
ut

tin
g 

Pr
op

er
tie

s 
 (α

 a
nd

 μ
) 4

0 
°C

 
M

at
er

ia
l P

ro
pe

rti
es

 
H

M
A

 M
ix

es
 

H
M

A
: R

ep
ea

te
d 

Lo
ad

in
g 

(R
LP

D
) 

 
α 

=
 0.

53
00

 
μ 

=
 0

.1
20

0 
α 

=
 0.

71
79

 
μ 

=
 0.

47
78

 
α 

=
 0.

88
28

 
μ 

=
 0.

99
80

 
51

 
 

(α
 a

nd
 μ

) 5
0 
°C

 
 

α 
=

 0
.0

00
0 

μ 
=

 0
.1

21
0 

α 
=

 0
.6

70
7 

μ 
=

 0
.1

21
0 

α 
=

 0
.9

18
4 

μ 
=

 0
.9

98
0 

51
 

 

Po
is

so
n 

R
at

io
 

N
/A

 
D

ef
au

lt 
va

lu
e 

 
 

 
 

 

Th
er

m
al

 C
oe

ffi
ci

en
t o

f 
Ex

pa
ns

io
n 

(a
lp

ha
) 

M
at

er
ia

l P
ro

pe
rti

es
 

H
M

A
 M

ix
es

 
H

M
A

: T
he

rm
al

 C
oe

ffi
ci

en
t 

 
 5

.9
4E

-0
6 

1.
85

E-
05

 
4.

90
E-

05
 

54
 

 

B
as

e 
an

d 
Su

bb
as

e 
M

at
er

ia
l I

nf
or

m
at

io
n 

 
 

 
 

 
 

 

 

M
at

er
ia

l T
yp

e 
PV

M
N

T:
 D

et
ai

ls 
 

 
 

 
 

 
 

La
ye

r T
hi

ck
ne

ss
 

PV
M

N
T:

 D
et

ai
ls 

 
 

 
 

 
 

 

M
od

ul
us

 
Fi

el
d 

Pe
rfo

rm
an

ce
  

 
 

 
 

 
 

 

R
ut

tin
g 

Pr
op

er
tie

s (
α 

an
d 

μ)
 

M
at

er
ia

l P
ro

pe
rti

es
 

B
as

e 
Fl

ex
ib

le
 o

r a
sp

ha
lt 

tre
at

ed
 

 
 

 
 

 
 

M
od

ul
us

 o
f R

up
tu

re
 

M
at

er
ia

l P
ro

pe
rti

es
 

B
as

e 
FA

, L
FA

, l
im

e,
 o

r c
em

en
t 

st
ab

ili
ze

d 
 

 
 

 

 
 

Fa
tig

ue
 C

ra
ck

in
g 

Pa
ra

m
et

er
 B

1 
an

d 
B2

 
 

 
 

 
 

 
 

Po
is

so
n 

R
at

io
 

N
/A

 
D

ef
au

lt 
va

lu
e 

 
 

D
ef

au
lt 

va
lu

e 
 

 



 

 
 

 42 

T
ab

le
 II

-4
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
T

xM
-E

 S
of

tw
ar

e 
(C

on
tin

ue
d)

. 

It
em

 
D

es
cr

ip
tio

n 
L

oc
at

io
n 

in
 th

e 
D

SS
 

C
om

m
en

t1
 

G
ro

up
 

T
ab

le
 

St
ru

ct
ur

e 
Su

bg
ra

de
 M

at
er

ia
l I

nf
or

m
at

io
n 

 

 

M
od

ul
us

 
Fi

el
d 

Pe
rfo

rm
an

ce
 D

at
a 

FW
D

 B
ac

k-
ca

lc
ul

at
ed

 M
od

ul
us

 
 

R
ut

tin
g 

Pr
op

er
tie

s (
α 

an
d 

μ)
 

M
at

er
ia

l P
ro

pe
rti

es
 B

as
e 

Pe
rm

an
en

t D
ef

or
m

at
io

n 
 

Po
is

so
n 

R
at

io
 

N
/A

 
D

ef
au

lt 
va

lu
e 

2)
 C

lim
at

e 
EI

C
M

 w
ea

th
er

 st
at

io
n 

da
ta

 
A

tta
ch

m
en

t 
R

aw
 d

at
a 

fil
es

 (E
IC

M
 fi

le
s s

to
re

d 
in

 D
SS

 a
nd

 R
aw

 D
at

a 
Fi

le
s)

 
 

La
tit

ud
e,

 L
on

gi
tu

de
, E

le
va

tio
n 

C
lim

at
ic

-E
nv

iro
nm

en
ta

l D
at

a 
C

lim
at

ic
 D

at
a 

 

3)Traffic 

Le
v.

2 
Ti

re
 P

re
ss

ur
e 

 
 

 
U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

e 
A

D
T 

B
eg

in
ni

ng
 

A
D

T-
En

d 
20

 Y
R 

18
ki

p 
ES

A
Ls

 2
0 

Y
R

 (1
 D

IR
, m

ill
io

ns
) 

O
pe

ra
tio

n 
Sp

ee
d 

Tr
af

fic
 D

at
a 

V
ol

um
e 

an
d 

C
la

ss
ifi

ca
tio

n 
 

Le
v.

1 
G

en
er

al
 T

ra
ffi

c 
In

fo
rm

at
io

n 
 

 

Tr
af

fic
 T

w
o-

w
ay

 A
A

D
TT

 
Tr

af
fic

 D
at

a 
V

ol
um

e 
an

d 
C

la
ss

ifi
ca

tio
n 

 

N
o.

 o
f L

an
es

 in
 D

es
ig

n 
D

ire
ct

io
n 

Tr
af

fic
 D

at
a 

V
ol

um
e 

an
d 

C
la

ss
ifi

ca
tio

n 
 

%
 o

f T
ru

ck
s i

n 
D

es
ig

n 
D

ire
ct

io
n 

Tr
af

fic
 D

at
a 

V
ol

um
e 

an
d 

C
la

ss
ifi

ca
tio

n 
 

%
 o

f T
ru

ck
s i

n 
D

es
ig

n 
La

ne
 

Tr
af

fic
 D

at
a 

V
ol

um
e 

an
d 

C
la

ss
ifi

ca
tio

n 
 

O
pe

ra
tio

n 
Sp

ee
d 

Tr
af

fic
 D

at
a 

V
ol

um
e 

an
d 

C
la

ss
ifi

ca
tio

n 
 

A
xl

e 
C

on
fig

ur
at

io
n 

 

 

A
xl

e 
Ti

re
  

(S
in

gl
e 

an
d 

D
ua

l T
ire

 P
re

ss
ur

e)
 

 
 

U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
va

lu
e 

A
xl

e 
Sp

ac
in

g 
 

(T
an

de
m

, T
rid

em
, a

nd
 Q

ua
d)

 
 

 
U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

e 
M

on
th

ly
 A

dj
us

tm
en

t 
Tr

af
fic

 D
at

a 
M

on
th

ly
 A

dj
us

tm
en

t F
ac

to
rs

 
 

A
xl

e 
Lo

ad
 D

ist
rib

ut
io

n 
Tr

af
fic

 D
at

a 
Lo

ad
 S

pe
ct

ra
 

 

V
eh

ic
le

 C
la

ss
 D

ist
rib

ut
io

n 
an

d 
G

ro
w

th
 

Tr
af

fic
 D

at
a 

V
ol

um
e 

an
d 

C
la

ss
ifi

ca
tio

n 
 

A
xl

e 
Pe

r T
ru

ck
 

Tr
af

fic
 D

at
a 

V
eh

ic
le

 C
la

ss
ifi

ca
tio

n 
Sy

st
em

 
 

4)
 R

el
ia

bi
lit

y 
Pe

rfo
rm

an
ce

 C
rit

er
ia

 
U

se
r d

ef
in

ed
 

 

V
ar

ia
bi

lit
y 

of
 In

pu
t P

ar
am

et
er

s 
U

se
r d

ef
in

ed
 

 

   



 

 
 

 43 

T
ab

le
 II

-5
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
M

-E
 P

D
G

 S
of

tw
ar

e.
 

# 
It

em
 

# 
D

es
cr

ip
tio

n 
L

oc
at

io
n 

in
 th

e 
D

SS
 

1 
G

en
er

al
 In

fo
rm

at
io

n 
a.

 
Pr

oj
ec

t n
am

e 
  

b.
 

D
es

ig
n 

lif
e 

(y
rs

.) 
 U

se
r i

np
ut

 
c.

 
B

as
e/

Su
bg

ra
de

 c
on

st
ru

ct
io

n 
m

on
th

/y
ea

r 
 C

on
st

ru
ct

io
n 

da
ta

 
d.

 
Pa

ve
m

en
t c

on
st

ru
ct

io
n 

m
on

th
/y

ea
r 

 C
on

st
ru

ct
io

n 
da

ta
 

e.
 

Tr
af

fic
 o

pe
n 

m
on

th
/y

ea
r 

 C
on

st
ru

ct
io

n 
da

ta
 

f. 
Se

ct
io

n 
 S

ec
tio

n 
de

ta
ils

 
g.

 
D

at
e 

 S
ec

tio
n 

de
ta

ils
 

h.
 

Jo
b 

 S
ec

tio
n 

de
ta

ils
 

i. 
Ty

pe
 o

f d
es

ig
n 

 S
ec

tio
n 

de
ta

ils
 

2 
Si

te
/P

ro
je

ct
 

Id
en

tif
ic

at
io

n 
a.

 
Lo

ca
tio

n 
 S

ec
tio

n 
de

ta
ils

 
b.

 
Pr

oj
ec

t I
D

 
 S

ec
tio

n 
de

ta
ils

 
c.

 
Se

ct
io

n 
ID

 
 S

ec
tio

n 
de

ta
ils

 
d.

 
D

at
e 

 S
ec

tio
n 

de
ta

ils
 

e.
 

St
at

io
n/

m
ile

po
st

 fo
rm

at
 

 S
ec

tio
n 

de
ta

ils
 

f. 
St

at
io

n/
m

ile
po

st
 b

eg
in

 
 S

ec
tio

n 
de

ta
ils

 
g.

 
St

at
io

n/
m

ile
po

st
 e

nd
 

 S
ec

tio
n 

de
ta

ils
 

h.
 

Tr
af

fic
 d

ire
ct

io
n 

 S
ec

tio
n 

de
ta

ils
 

3 
A

na
ly

si
s P

ar
am

et
er

s 
a.

 
Pr

oj
ec

t n
am

e 
 S

ec
tio

n 
de

ta
ils

 
b.

 
In

iti
al

 IR
I (

in
ch

es
/m

i) 
 F

ie
ld

 p
er

fo
rm

an
ce

 d
at

a:
 S

ur
fa

ce
 p

ro
fil

es
 –

 P
SI

 a
nd

 IR
I 

c.
 

Te
rm

in
al

 IR
I (

in
ch

es
/m

i) 
 U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

es
 

d.
 

A
C

 su
rf

ac
e 

do
w

n 
cr

ac
ki

ng
 lo

ng
. C

ra
ck

in
g 

(f
t/m

i) 
 U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

es
 

e.
 

A
C

 b
ot

to
m

 u
p 

cr
ac

ki
ng

. A
lli

ga
to

r c
ra

ck
in

g 
(%

) 
 U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

es
 

f. 
A

C
 th

er
m

al
 fr

ac
tu

re
 (f

t/m
i) 

 U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
va

lu
es

 
g.

 
C

he
m

ic
al

ly
 st

ab
ili

ze
d 

la
ye

r f
at

ig
ue

 fr
ac

tu
re

 (%
) 

 U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
va

lu
es

 
h.

 
Pe

rm
an

en
t d

ef
or

m
at

io
n 

– 
to

ta
l p

av
em

en
t (

in
ch

es
) 

 U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
va

lu
es

 
i. 

Pe
rm

an
en

t d
ef

or
m

at
io

n 
– 

A
C

 o
nl

y 
(in

ch
es

) 
 U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

es
 

  



 

 
 

 44 

T
ab

le
 II

-5
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
M

-E
 P

D
G

 S
of

tw
ar

e 
(C

on
tin

ue
d)

. 
# 

It
em

 
# 

D
es

cr
ip

tio
n 

L
oc

at
io

n 
in

 th
e 

D
SS

 

4 
Tr

af
fic

 
a.

 
D

es
ig

n 
lif

e 
(y

rs
.) 

 U
se

r d
ef

in
ed

  
b.

 
O

pe
ni

ng
 d

at
e 

 C
on

st
ru

ct
io

n 
da

ta
 

c.
 

In
iti

al
 tw

o-
w

ay
 A

A
D

TT
 

 T
ra

ffi
c 

da
ta

 –
 v

ol
um

e 
an

d 
cl

as
si

fic
at

io
n 

d.
 

N
um

be
r o

f l
an

es
 in

 d
es

ig
n 

di
re

ct
io

n 
 T

ra
ffi

c 
da

ta
 –

 v
ol

um
e 

an
d 

cl
as

si
fic

at
io

n 
e.

 
Pe

rc
en

t o
f t

ru
ck

s i
n 

de
si

gn
 d

ire
ct

io
n 

(%
) 

 T
ra

ffi
c 

da
ta

 –
 v

ol
um

e 
an

d 
cl

as
si

fic
at

io
n 

f. 
Pe

rc
en

t o
f t

ru
ck

s i
n 

de
si

gn
 la

ne
 (%

) 
 T

ra
ffi

c 
da

ta
 –

 v
ol

um
e 

an
d 

cl
as

si
fic

at
io

n 
g.

 
O

pe
ra

tio
na

l s
pe

ed
 (m

ph
) 

 T
ra

ffi
c 

da
ta

 –
 v

ol
um

e 
an

d 
cl

as
si

fic
at

io
n 

4.
1 

Tr
af

fic
 V

ol
um

e 
A

dj
us

tm
en

t F
ac

to
rs

 
a.

 
4.

1.
1.

 M
on

th
ly

 a
dj

us
tm

en
t 

 T
ra

ffi
c 

da
ta

 –
 m

on
th

ly
 a

dj
us

tm
en

t f
ac

to
rs

 
b.

 
4.

1.
2.

 V
eh

ic
le

 c
la

ss
 d

is
tri

bu
tio

n 
 T

ra
ffi

c 
da

ta
 –

 v
ol

um
e 

an
d 

cl
as

si
fic

at
io

n 
c.

 
4.

1.
3.

 H
ou

rly
 d

is
tri

bu
tio

n 
 T

ra
ffi

c 
da

ta
 –

 h
ou

rly
 a

dj
us

tm
en

t f
ac

to
rs

 
d.

 
4.

1.
4.

 T
ra

ffi
c 

gr
ow

th
 fa

ct
or

s 
 T

ra
ffi

c 
da

ta
 –

 v
ol

um
e 

an
d 

cl
as

si
fic

at
io

n 
4.

2 
A

xl
e 

Lo
ad

 
D

is
tri

bu
tio

n 
Fa

ct
or

s 
a.

 
Si

ng
le

 a
xl

e 

Tr
af

fic
 d

at
a 

– 
lo

ad
 sp

ec
tra

 
b.

 
Ta

nd
em

 a
xl

e 
c.

 
Tr

id
em

 a
xl

e 
d.

 
Q

ua
d 

ax
le

 
4.

3 
G

en
er

al
 T

ra
ffi

c 
In

pu
ts

 
a.

 
M

ea
n 

w
he

el
 lo

ca
tio

n 
(in

ch
es

 fr
om

 th
e 

la
ne

 m
ar

ki
ng

) 
 U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

b.
 

Tr
af

fic
 w

an
de

r s
ta

nd
ar

d 
de

vi
at

io
n 

(in
ch

es
) 

 U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
c.

 
D

es
ig

n 
la

ne
 w

id
th

 (f
t) 

(N
ot

e:
 N

ot
 sl

ab
 w

id
th

) 
 P

V
M

N
T 

se
ct

io
n 

de
ta

ils
, u

se
r d

ef
in

ed
 o

r 
de

fa
ul

t 
4.

3.
1 

N
um

be
r 

A
xl

es
/T

ru
ck

 
  

 S
in

gl
e,

 ta
nd

em
, t

rid
em

, a
nd

 q
ua

d 
(C

la
ss

 4
 to

 1
3)

 
 D

at
a 

cu
rr

en
tly

 b
ei

ng
 p

ro
ce

ss
ed

 fo
r i

nc
lu

si
on

 
in

 th
e 

D
SS

 
4.

3.
2 

          

A
xl

e 
C

on
fig

ur
at

io
n 

          

a.
 

A
ve

ra
ge

 A
xl

e 
w

id
th

 (e
dg

e 
to

 e
dg

e)
 o

ut
si

de
 d

im
en

si
on

s, 
ft 

         U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
    

b.
 

D
ua

l t
ire

 sp
ac

in
g 

(in
ch

es
) 

c.
 

Ti
re

 P
re

ss
ur

e 
(p

si
) 

d.
 

Ta
nd

em
 A

xl
e 

sp
ac

in
g 

(in
ch

es
) 

e.
 

Tr
id

em
 A

xl
e 

sp
ac

in
g 

(in
ch

es
) 

f. 
Q

ua
d 

A
xl

e 
sp

ac
in

g 
(in

ch
es

) 
4.

3.
3 

  
W

he
el

ba
se

 
  

a.
 

A
ve

ra
ge

 A
xl

e 
sp

ac
in

g 
(f

t) 
b.

 
Pe

rc
en

t o
f t

ru
ck

s (
%

) 
 T

ra
ffi

c 
da

ta
 –

 v
ol

um
e 

an
d 

cl
as

si
fic

at
io

n 
 



 

 
 

 45 

T
ab

le
 II

-5
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
M

-E
 P

D
G

 S
of

tw
ar

e 
(C

on
tin

ue
d)

. 
# 

It
em

 
# 

D
es

cr
ip

tio
n 

L
oc

at
io

n 
in

 th
e 

D
SS

 

5       

C
lim

at
e 

      

a.
 

La
tit

ud
e 

(d
eg

re
es

.m
in

ut
es

) 
 C

lim
at

ic
 d

at
a 

b.
 

Lo
ng

itu
de

 (d
eg

re
es

.m
in

ut
es

) 
 C

lim
at

ic
 d

at
a 

c.
 

El
ev

at
io

n 
(f

t) 
 C

lim
at

ic
 d

at
a 

d.
 

D
ep

th
 o

f w
at

er
 ta

bl
e 

(f
t) 

(S
pr

in
g,

 S
um

m
er

, F
al

l, 
W

in
te

r)
 

 C
lim

at
ic

 d
at

a 
6                     

St
ru

ct
ur

e 
                    

a.
 

Su
rf

ac
e 

sh
or

tw
av

e 
ab

so
rp

tiv
ity

 
 U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

e 
b.

 
La

ye
r 

 P
V

M
N

T 
st

ru
ct

ur
e 

de
ta

ils
 

c.
 

Ty
pe

 
 P

V
M

N
T 

st
ru

ct
ur

e 
de

ta
ils

 
d.

 
M

at
er

ia
l 

 P
V

M
N

T 
st

ru
ct

ur
e 

de
ta

ils
 

e.
 

Th
ic

kn
es

s 
 P

V
M

N
T 

st
ru

ct
ur

e 
de

ta
ils

 
f. 

In
te

rf
ac

e 
 P

V
M

N
T 

st
ru

ct
ur

e 
de

ta
ils

 
g.

 
Fo

r o
ve

rla
y 

de
si

gn
: 

 P
V

M
N

T 
st

ru
ct

ur
e 

de
ta

ils
 

h.
 

Le
ve

l 1
: e

xi
st

in
g 

ru
tti

ng
 a

nd
 m

ill
ed

 th
ic

kn
es

s 
 C

on
st

ru
ct

io
n 

da
ta

 
i. 

Le
ve

l 2
: e

xi
st

in
g 

ru
tti

ng
, c

ra
ck

 (%
) i

n 
ex

is
tin

g 
A

C
, a

nd
 m

ill
ed

 
th

ic
kn

es
s 

 E
xi

st
in

g 
di

st
re

ss
es

 a
nd

/o
r f

ie
ld

 
pe

rf
or

m
an

ce
 d

at
a 

j. 
Le

ve
l 3

: m
ill

ed
 th

ic
kn

es
s, 

to
ta

l r
ut

tin
g,

 a
nd

 p
av

em
en

t r
at

in
g 

(E
xc

el
le

nt
, G

oo
d,

 F
ai

r, 
Po

or
, a

nd
 V

er
y 

Po
or

) 
 C

on
st

ru
ct

io
n 

da
ta

 

k.
 

Fa
tig

ue
 a

na
ly

si
s e

nd
ur

an
ce

 li
m

it 
(n

at
io

na
l c

al
ib

ra
tio

n 
ba

se
d 

on
 n

o 
en

du
ra

nc
e 

lim
it 

 U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
va

lu
e 

  
 



 

 
 

 46 

T
ab

le
 II

-5
. L

is
t o

f B
as

ic
 M

-E
 In

pu
t P

ar
am

et
er

s R
eq

ui
re

d 
fo

r 
th

e 
M

-E
 P

D
G

 S
of

tw
ar

e 
(C

on
tin

ue
d)

. 
# 

It
em

 
# 

D
es

cr
ip

tio
n 

L
oc

at
io

n 
in

 th
e 

D
SS

 

7                   

H
M

A
 

(U
se

 L
ev

el
 3

 if
 m

os
t 

da
ta

 a
re

 u
na

va
ila

bl
e)

 
                

a.
 

D
yn

am
ic

 m
od

ul
us

 —
Le

ve
l 1

 
M

at
er

ia
l p

ro
pe

rti
es

 - 
H

M
A

 

b.
 

D
SR

—
Le

ve
l 1

 ~
 3

 
M

at
er

ia
l p

ro
pe

rti
es

 –
 B

in
de

rs
 

c.
 

G
ra

da
tio

n—
Le

ve
l 2

 a
nd

 3
 

M
at

er
ia

l p
ro

pe
rti

es
 –

 H
M

A
 

d.
 

Ef
fe

ct
iv

e 
bi

nd
er

 c
on

te
nt

 
M

at
er

ia
l p

ro
pe

rti
es

 –
 H

M
A

 
e.

 
A

ir 
vo

id
 

M
at

er
ia

l p
ro

pe
rti

es
 –

 H
M

A
 

f. 
To

ta
l u

ni
t w

ei
gh

t 
M

at
er

ia
l p

ro
pe

rti
es

 –
 H

M
A

 
g.

 
Po

is
so

n’
s r

at
io

 
U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

e 
h.

 
Th

er
m

al
 c

on
du

ct
iv

ity
 

  
i. 

Sh
ea

r c
ap

ac
ity

 a
sp

ha
lt 

  
j. 

Te
ns

ile
 st

re
ng

th
 a

nd
 c

re
ep

 c
om

pl
ia

nc
e 

  
8                       

B
as

e 
an

d 
Su

bg
ra

de
 

(U
se

 L
ev

el
 3

 if
 m

os
t 

da
ta

 a
re

 u
na

va
ila

bl
e)

 
                    

a.
 

R
es

ili
en

t m
od

ul
us

 
M

at
er

ia
l p

ro
pe

rti
es

 –
 B

as
e 

an
d 

Su
bg

ra
de

 

b.
 

So
il 

cl
as

si
fic

at
io

n 
M

at
er

ia
l p

ro
pe

rti
es

 –
 B

as
e 

an
d 

Su
bg

ra
de

 
c.

 
G

ra
da

tio
n 

M
at

er
ia

l p
ro

pe
rti

es
 –

 B
as

e 
an

d 
Su

bg
ra

de
 

d.
 

A
tte

rb
er

g 
lim

its
 

M
at

er
ia

l p
ro

pe
rti

es
 –

 B
as

e 
an

d 
Su

bg
ra

de
 

e.
 

M
ax

im
um

 d
ry

 u
ni

t w
ei

gh
t 

M
at

er
ia

l p
ro

pe
rti

es
 –

 B
as

e 
an

d 
Su

bg
ra

de
 

f. 
Sp

ec
ifi

c 
gr

av
ity

 (c
al

cu
la

te
d 

or
 te

st
ed

) 
M

at
er

ia
l p

ro
pe

rti
es

 –
 B

as
e 

an
d 

Su
bg

ra
de

 
g.

 
O

pt
im

um
 g

ra
vi

m
et

ric
 m

oi
st

ur
e 

co
nt

en
t 

M
at

er
ia

l p
ro

pe
rti

es
 –

 B
as

e 
an

d 
Su

bg
ra

de
 

h.
 

Sa
tu

ra
te

d 
hy

dr
au

lic
 c

on
du

ct
iv

ity
 (c

al
cu

la
te

d)
 

 U
se

r d
ef

in
ed

 o
r d

ef
au

lt 
va

lu
es

 
i. 

D
eg

re
e 

of
 sa

tu
ra

tio
n 

at
 o

pt
im

um
 (c

al
cu

la
te

d)
 

  
j. 

C
oe

ff
ic

ie
nt

 o
f l

at
er

 p
re

ss
ur

e 
  

k.
 

So
il 

su
ct

io
n 

co
ef

fic
ie

nt
s (

te
st

ed
 o

r c
al

cu
la

te
d)

 
 U

se
r d

ef
in

ed
 o

r d
ef

au
lt 

va
lu

es
 

l. 
D

C
P 

da
ta

 
  

 



 

 
 

 47 

A
PP

E
N

D
IX

 II
I. 

T
ES

T
 S

PE
C

IF
IC

A
T

IO
N

S 
A

N
D

 D
A

T
A

 C
O

L
L

E
C

T
IO

N
 F

O
R

M
S 

T
ab

le
 II

I-
1.

 A
sp

ha
lt-

B
in

de
r 

T
es

ts
 (E

xt
ra

ct
ed

 A
sp

ha
lt-

B
in

de
rs

 O
nl

y)
. 

# 
T

es
t 

Sp
ec

 
T

es
t 

Pa
ra

m
et

er
s 

O
ut

pu
t D

at
a 

Sa
m

pl
e 

R
ep

lic
at

es
 

C
om

m
en

t 

T
T

I 
U

T
E

P 
Tx

D
O

T 
R

ec
om

m
en

da
tio

n 
1 

A
C

 e
xt

ra
ct

io
n 

Te
x-

21
0-

Fa  
A

s p
er

 sp
ec

 
N

/A
 –

 ju
st

 b
in

de
r 

≥ 
65

 lb
s 

 
≥ 

65
 lb

s 
Ex

tra
ct

 e
no

ug
h 

to
 ru

n 
al

l t
he

 
ne

ce
ss

ar
y 

te
st

s (
i.e

., 
ab

ou
t 1

00
 lb

s)
 

2 
Sp

ec
ifi

c 
gr

av
ity

 (S
G

) 
T 

22
8 

A
s p

er
 sp

ec
 

Sp
ec

ifi
c 

gr
av

ity
 

3 
 

1a  
R

ep
or

t 0
-6

65
8-

1 

3 
V

is
co

si
ty

 
T 

31
6 

13
5 
°C

 
V

is
co

si
ty

 
3 

 
1a  

R
ep

or
t 0

-6
65

8-
1 

4 
D

SR
c  

T 
31

5 
A

s p
er

 sp
ec

 
Tr

ue
 g

ra
de

, G
*,

 
&

 G
*/

Si
n(

δ)
 

3 
 

1a  
R

ep
or

t 0
-6

65
8-

1 

5 
D

SR
 –

 R
TF

O
 

T 
24

0 
A

s p
er

 sp
ec

 
Tr

ue
 g

ra
de

, G
*,

 
&

 G
*/

Si
n(

δ)
 

3 
 

0b  
R

ep
or

t 0
-6

65
8-

1 

6 
D

SR
 _

 P
A

V
 

R
 2

8 
A

s p
er

 sp
ec

 
G

*,
 G

*/
Si

n(
δ)

, &
 

tru
e 

gr
ad

e 
3 

 
0b  

R
ep

or
t 0

-6
65

8-
1 

7 
M

SC
R 

TP
 7

0 
A

s p
er

 sp
ec

; m
in

 
3 

te
st

 
te

m
pe

ra
tu

re
s p

er
 

bi
nd

er
 

R
10

0,
 R

32
00

, 
R

di
ff 

, J
nr

10
0,

 
J nr

32
00

, &
 J nr

–d
iff

 

9 
 

9 
(3

 ×
 3

 te
m

ps
) 

R
ep

or
t 0

-6
65

8-
1 

8 
B

B
R

f  
T 

31
3,

 R
 2

8 
A

s p
er

 sp
ec

; m
in

 
2 

te
m

ps
 

St
iff

ne
ss

,  
m

-v
al

ue
 

6 
(3

 ×
 2

 te
m

ps
) 

 
2a  

(1
 ×

 2
 te

m
ps

) 
R

ep
or

t 0
-6

65
8-

1 

9 
El

as
tic

 
re

co
ve

ry
 

(d
uc

til
ity

) 

(D
 6

08
4-

A
) 

A
s p

er
 T

xD
O

T 
sp

ec
 @

 5
0 
°F

 
El

as
tic

 re
co

ve
ry

 
3 

 
3 

R
ep

or
t 0

-6
65

8-
1 

10
 

B
in

de
r P

G
 

gr
ad

in
g 

M
 3

20
, I

te
m

 
30

0,
 M

P 
19

 
A

s p
er

 sp
ec

 
PG

 g
ra

de
 

- 
- 

- 
R

ep
or

t 0
-6

65
8-

1 

To
ta

l n
um

be
r o

f r
ep

lic
at

es
 

33
 

 
17

 
 

A
pp

ro
xi

m
at

e 
m

at
er

ia
l r

eq
ui

re
m

en
t ≥

 6
5 

lb
s o

f p
la

nt
-m

ix
 (b

et
te

r t
o 

ta
rg

et
 1

00
 lb

s)
 

 N
ot

e:
 a

 –
 re

su
lts

 fo
r f

irs
t t

es
t s

ec
tio

ns
 w

er
e 

ve
ry

 re
pe

at
ab

le
 w

ith
 c

oe
ffi

ci
en

t o
f v

ar
ia

tio
n 

le
ss

 th
an

 5
%

, s
o 

no
 n

ee
d 

fo
r 3

 o
r m

or
e 

re
pl

ic
at

es
; b

 –
 te

st
s w

ill
 b

e 
do

ne
 o

n 
ex

tra
ct

ed
 

bi
nd

er
s o

nl
y 

an
d 

tre
at

ed
 a

s R
TF

O
 re

si
du

e,
 so

 n
o 

ne
ed

 fo
r R

TF
O

 o
r P

A
V

; c
 –

 a
ls

o 
ru

n 
th

e 
in

te
rm

ed
ia

te
 te

m
pe

ra
tu

re
 D

SR
 a

nd
 B

B
R 

on
 th

e 
ex

tra
ct

ed
 b

in
de

rs
 a

s i
t i

s (
w

ith
 n

o 
PA

V
) 

fo
r m

ix
es

 w
ith

 R
A

P 
or

 R
A

S.
 

ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit210.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 48 

T
ab

le
 II

I-
2.

 H
M

A
 M

ix
 T

es
ts

 (P
la

nt
-M

ix
 a

nd
 C

or
es

 O
nl

y)
. 

# 
T

es
t 

Sp
ec

 
T

es
t 

Pa
ra

m
et

er
s 

O
ut

pu
t D

at
a 

Sa
m

pl
e 

R
ep

lic
at

es
 

C
om

m
en

t 
T

T
I 

U
T

E
P 

Tx
D

O
T 

R
ec

om
m

en
da

tio
n 

1 
A

C
 

ex
tra

ct
io

n 
Te

x-
21

0-
Fa  

A
s p

er
 sp

ec
 

A
C

 %
 (b

y 
w

ei
gh

t) 
3 

 
3 

 
Te

x-
23

6-
F 

A
s p

er
 sp

ec
 

A
C

 %
  

3 
 

0b  
 

2 
A

gg
re

ga
te

 
gr

ad
at

io
n 

Te
x-

20
0-

F 
A

s p
er

 sp
ec

 
Pa

rti
cl

e 
si

ze
 d

is
tri

bu
tio

n 
3 

 
3 

U
se

 a
gg

re
ga

te
s f

ro
m

 T
ex

-2
10

-F
 

3 
H

am
bu

rg
 

Te
x-

24
2-

F 
A

s p
er

 sp
ec

, b
ut

 
ru

n 
al

l s
am

pl
es

 to
 

20
00

0 
lo

ad
 p

as
se

s 

Te
st

 te
m

p.
, r

ut
 d

ep
th

 a
nd

 
nu

m
be

r o
f w

he
el

 p
as

se
s 

(i.
e.

, 0
, 5

00
0,

 1
00

00
, 

15
00

0,
 &

 2
00

00
) 

3 
(3

 se
ts

 o
f 2

) 
 

1c  
(1

 se
t o

f 2
) 

D
ur

in
g 

te
st

in
g,

 it
 is

 re
co

m
m

en
de

d 
to

 se
t t

he
 m

ax
im

um
 ru

t d
ep

th
 to

 
ab

ou
t 2

5 
m

m
 (i

ns
te

ad
 o

f 1
2.

5 
m

m
) 

4 
O

ve
rla

y 
Te

x-
24

8-
F 

0.
02

5 
in

ch
, 9

3%
 

lo
ad

 d
ro

p,
 7

7 
°F

 
Te

st
 te

m
pe

ra
tu

re
, m

ax
 lo

ad
, 

&
 c

yc
le

s t
o 

fa
ilu

re
 

5 
 

5 
 

5 
O

T 
fra

ct
ur

e 
pr

op
er

tie
s 

 
0.

01
7 

in
ch

 @
 7

7 
°F

 fo
r 1

00
 c

yc
le

s 
Te

st
 te

m
p.

, E
(O

T)
, A

, &
 n

 
5 

 
5 

Te
st

 p
ar

am
et

er
s r

ec
om

m
en

de
d 

fro
m

 S
tu

dy
 0

-6
62

2 
6 

D
yn

am
ic

 
m

od
ul

us
 

(D
M

) 

A
A

SH
TO

  
TP

 6
2-

03
  

A
s p

er
 sp

ec
; 5

 
te

m
ps

; 6
 

fre
qu

en
ci

es
 

D
yn

am
ic

 m
od

ul
us

 (|
E|

), 
te

m
pe

ra
tu

re
, &

 fr
eq

ue
nc

y 
3 

 
3 

R
ep

or
t 0

-6
65

8-
1 

7 
Pe

rm
an

en
t 

de
fo

rm
at

io
n 

(R
LP

D
) 

R
ep

or
ts

  
0-

66
58

-P
3 

&
 

0-
66

58
-1

 

(a
)1

04
 °F

, 2
0 

ps
i, 

&
 1

00
00

 c
yc

le
s, 

&
 (b

) 1
22

 °F
, 

10
 p

si
, &

 1
00

00
 

cy
cl

es
, 

Te
st

 te
m

pe
ra

tu
re

s, 
α,

 μ
 , 

&
 

m
ic

ro
st

ra
in

s 
6 

 
(3

 ×
 2

 
te

m
ps

)  

 
6 

(3
 ×

 2
 te

m
ps

) 
R

ep
or

t 0
-6

65
8-

1 

8 
In

di
re

ct
 

te
ns

io
n 

(I
D

T)
 

Te
x-

22
6-

F 
A

s p
er

 sp
ec

 
Te

st
 te

m
p.

, I
D

T 
st

re
ng

th
, &

 
di

sp
la

ce
m

en
t @

 p
ea

k 
lo

ad
 

3 
- 

3 
R

ep
or

t 0
-6

65
8-

1 

9 
Th

er
m

al
 

co
ef

fic
ie

nt
 

R
ep

or
ts

  
0-

66
58

-P
3 

&
 

0-
66

58
-1

 

14
–1

04
 °F

 
Th

er
m

al
 c

oe
ffi

ci
en

t (
α

) 
3 

 
3 

R
ep

or
t 0

-6
65

8-
1 

10
 

Fl
ow

 
nu

m
be

r 
(F

N
) 

R
ep

or
ts

  
0-

66
58

-P
3 

&
 

0-
66

58
-1

 

50
 °C

, 3
0 

ps
i 

Te
st

 te
m

p.
, F

N
, T

im
e 

to
 F

N
, 

ac
cu

m
ul

at
ed

 m
ic

ro
st

ra
in

 @
 

F N
 (ε

P)
, &

 ε
P/

F N
 

3 
 

- 
R

ep
or

t 0
-6

65
8-

1 

11
 

O
T 

m
on

ot
on

ic
 

R
ep

or
t  

0-
66

07
-2

 
0.

12
5 

in
ch

/m
in

 @
 

77
 °F

 
Pe

ak
 lo

ad
, H

M
A

 te
ns

ile
 

st
re

ng
th

, s
tra

in
, F

E,
 F

E 
in

de
x,

 e
tc

 

5 
- 

- 
R

ep
or

t 0
-6

60
7-

2 

To
ta

l n
um

be
r o

f r
ep

lic
at

es
 

45
 

 
32

 
 

A
pp

ro
xi

m
at

e 
m

at
er

ia
l r

eq
ui

re
m

en
t ≥

 4
05

 lb
s o

f p
la

nt
-m

ix
 (b

et
te

r t
o 

ta
rg

et
 4

50
 lb

s)
 

 N
ot

e:
 a

 –
 te

st
 to

 b
e 

pe
rfo

rm
ed

 o
nl

y 
if 

da
ta

 c
an

no
t b

e 
ob

ta
in

ed
 fr

om
 Q

C
/Q

A
 re

co
rd

s;
 b

 –
 n

o 
ne

ed
 to

 d
o 

Te
x-

23
6-

F 
if 

Te
x-

21
0-

F 
is

 b
ei

ng
 c

on
du

ct
ed

, t
ho

ug
h 

tim
e 

co
ns

um
in

g 
an

d 
co

st
ly

, T
xD

O
T 

pr
ef

er
s T

ex
-2

10
 b

ec
au

se
 it

 is
 m

or
e 

ac
cu

ra
te

; c
 –

 re
su

lts
 fo

r f
irs

t t
es

t s
ec

tio
ns

 w
er

e 
ve

ry
 re

pe
at

ab
le

 w
ith

 c
oe

ffi
ci

en
t o

f v
ar

ia
tio

n 
le

ss
 th

an
 5

%
, s

o 
no

 n
ee

d 
fo

r 3
 

re
pl

ic
at

e 
se

ts
. 

ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit210.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit236.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit200.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit242.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit248.pdf
http://www.techstreet.com/cgi-bin/detail?doc_no=aashto%7Ctp_62_03_2005_;product_id=1321145
http://www.techstreet.com/cgi-bin/detail?doc_no=aashto%7Ctp_62_03_2005_;product_id=1321145
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/200-F_series/pdfs/bit226.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 49 

T
ab

le
 II

I-
3.

 B
as

e 
T

es
ts

 (F
le

x)
. 

# 
T

es
t 

Sp
ec

 
T

es
t 

Pa
ra

m
et

er
s 

O
ut

pu
t D

at
a 

Sa
m

pl
e 

R
ep

lic
at

es
 

C
om

m
en

ts
 

T
T

I 
U

T
E

P 
Tx

D
O

T 
R

ec
om

. 
1 

Si
ev

e 
an

al
ys

is
a,

b 
 

Te
x-

11
0-

E 
A

s p
er

 sp
ec

 
G

ra
da

tio
n 

3 
St

oc
k 

St
oc

k 
(T

ex
-1

10
-E

 fo
r 

+
#4

0 
&

 T
ex

-
11

1-
E 

fo
r −

#4
0)

 

R
ep

or
t 0

-6
65

8-
1 

2 
A

tte
rb

er
g 

lim
its

a 
 

Te
x-

10
4-

E,
 

Te
x-

10
5-

E,
 

Te
x-

10
6-

E 

A
s p

er
 sp

ec
 

PI
, L

L,
 &

 P
L 

3 
2d  

1+
 

R
ep

or
t 0

-6
65

8-
1 

3 
Sp

ec
ifi

c 
gr

av
ity

 
A

ST
M

 C
-1

27
, 

12
8 

A
s p

er
 sp

ec
 

SG
 v

al
ue

 
3 

2d  
2c  

R
ep

or
t 0

-6
65

8-
1 

4 
W

et
 B

al
l M

ill
a,

d 
 

Te
x-

11
6-

E 
A

s p
er

 sp
ec

 
W

et
 B

al
l M

ill
 v

al
ue

 
3 

2d  
0 

R
ep

or
t 0

-6
65

8-
1 

5 
M

D
 C

ur
ve

a 
 

Te
x-

11
3-

E 
6″

 ×
 8
″ 

M
D

D
, O

M
C 

3 
2d  

1+
 

R
ep

or
t 0

-6
65

8-
1 

6 
Te

xa
s T

ria
xi

al
 

Te
x-

11
7-

E 
 

6″
 ×

 8
″ 

C
la

ss
ifi

ca
tio

n,
 C

, &
 φ

 
3 

2d  
1e 

R
ep

or
t 0

-6
65

8-
1 

7 
R

es
ili

en
t 

m
od

ul
us

 
N

C
H

R
P 

1-
28

A
 

6″
 ×

 1
2″

 O
M

C 
k-

pa
ra

m
et

er
s 

3 
2d  

2c  
R

ep
or

t 0
-6

65
8-

1 

8 
Pe

rm
an

en
t 

de
fo

rm
at

io
n 

N
C

H
R

P 
1-

28
A

 
6″

 ×
 1

2″
 O

M
C 

α
 &

 µ
 

3 
2d  

2c  
R

ep
or

t 0
-6

65
8-

1 

9 
Sh

ea
r s

tre
ng

th
 

Te
x-

14
3 

6″
 ×

 8
″ 

C
 a

nd
 φ

 
3 

2d  
2c  

R
ep

or
t 0

-6
65

8-
1 

10
 

So
il 

su
ct

io
n 

Fi
lte

r p
ap

er
  

 
Su

ct
io

n 
co

ef
fic

ie
nt

 
3 

- 
0 

R
ep

or
t 0

-6
65

8-
1 

To
ta

l m
at

er
ia

l t
o 

sa
m

pl
e 

fro
m

 th
e 

fie
ld

 
33

 
 

11
 

 

A
pp

ro
xi

m
at

e 
m

at
er

ia
l r

eq
ui

re
m

en
t ≥

 7
00

 lb
s (

be
tte

r t
o 

ta
rg

et
 8

00
 lb

s o
r m

or
e)

 

 
N

ot
e:

 *
 –

 T
im

e 
in

 p
ar

en
th

es
es

 re
fe

rs
 to

 w
ai

t (
cu

re
) t

im
e;

 a
 –

 P
er

fo
rm

 si
ev

e 
an

al
ys

is
 a

nd
 c

om
pa

re
 g

ra
da

tio
n 

to
 T

X
D

O
T.

 If
 g

ra
da

tio
n 

m
at

ch
es

, t
he

n 
us

e 
TX

D
O

T 
Q

C
 d

at
a;

 
ot

he
rw

is
e,

 ru
n 

te
st

; b
 –

 In
cl

ud
e 

sie
ve

s #
10

0 
an

d 
#2

00
, w

hi
ch

 w
ill

 b
e 

w
as

he
d;

 c
 –

 A
 th

ird
 te

st
 is

 p
er

fo
rm

ed
 if

 th
e 

du
pl

ic
at

e 
re

su
lts

 v
ar

y 
by

 a
 w

id
e 

m
ar

gi
n;

 d
 –

 If
 a

va
ila

bl
e,

 u
se

 fr
om

 
TX

D
O

T 
Q

C
 1

+ 
– 

R
es

ea
rc

he
rs

 to
 ru

n 
on

e 
te

st
, i

f t
he

 re
su

lts
 m

at
ch

 th
e 

di
st

ric
ts

, t
he

y 
ca

n 
us

e 
di

st
ric

t r
es

ul
ts

; i
f n

ot
, t

he
 re

se
ar

ch
er

s w
ill

 ru
n 

tw
o 

sa
m

pl
es

; e
 –

 O
ne

 sa
m

pl
e 

at
 e

ac
h 

co
nf

in
in

g 
pr

es
su

re
. 

 

ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi105.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi116.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi117.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 50 

T
ab

le
 II

I-
4.

 B
as

e 
T

es
ts

 (T
re

at
ed

 –
 C

T
B

). 
# 

T
es

t 
Sp

ec
 

T
es

t 
Pa

ra
m

et
er

s 
O

ut
pu

t D
at

a 
Sa

m
pl

e 
R

ep
lic

at
es

 
C

om
m

en
ts

 

T
T

I 
U

T
E

P 
Tx

D
O

T 
R

ec
om

. 
1 

Si
ev

e 
an

al
ys

is
a,

b 
 

Te
x-

11
0-

E 
A

s p
er

 sp
ec

 
G

ra
da

tio
n 

3 
St

oc
k 

St
oc

k 
R

ep
or

t 0
-6

65
8-

1 

2 
A

tte
rb

er
g 

lim
itd  

Te
x-

10
4-

E,
 

Te
x-

10
5-

E,
 

Te
x-

10
6-

E 

A
s p

er
 sp

ec
 

PI
, L

L,
 &

 P
L 

3 
2f  

1+
 

R
ep

or
t 0

-6
65

8-
1 

3 
Su

lfa
te

 c
on

te
nt

c 
 

Te
x-

14
5-

E 
A

s p
er

 sp
ec

 
Su

lfa
te

 c
on

te
nt

 
3 

2f  
0 

R
ep

or
t 0

-6
65

8-
1 

4 
W

et
 B

al
l M

ill
c 
 

Te
x-

11
6-

E 
A

s p
er

 sp
ec

 
W

et
 B

al
l M

ill
 v

al
ue

 
3 

2f  
0 

R
ep

or
t 0

-6
65

8-
1 

5 
M

D
 C

ur
ve

d 
 

Te
x-

11
3-

E 
A

s p
er

 sp
ec

 
M

D
D

 &
 O

M
C

 
3 

2f  
1+

 
R

ep
or

t 0
-6

65
8-

1 

6 
U

nc
on

fin
ed

 
co

m
pr

es
si

ve
 

st
re

ng
th

d 
 

Te
x-

12
0-

E,
 

Te
x-

12
1-

E 
A

s p
er

 sp
ec

 
U

C
S 

 
3 

2f  
1h  

R
ep

or
t 0

-6
65

8-
1 

7 
R

es
ili

en
t 

m
od

ul
us

d,
 g
 

N
C

H
R

P 
1-

28
A

 
6″

 ×
 1

2″
 O

M
C 

k-
pa

ra
m

et
er

s  
3 

2f  
2e  

Ze
ro

 c
on

fin
em

en
t, 

R
ep

or
t 0

-6
65

8-
1 

8 
M

od
ul

us
 o

f 
ru

pt
ur

ed,
 f 

 
 

B
ea

m
 6
″ 
× 

6″
 ×

 
12
″ 

O
M

C 
M

od
ul

us
 o

f R
up

tu
re

 
3 

2f  
2e  

R
ep

or
t 0

-6
65

8-
1 

To
ta

l m
at

er
ia

l t
o 

sa
m

pl
e 

fro
m

 th
e 

fie
ld

 
24

 
 

7 
 

A
pp

ro
xi

m
at

e 
m

at
er

ia
l r

eq
ui

re
m

en
t ≥

 5
50

 lb
s (

be
tte

r t
o 

ta
rg

et
 6

00
 lb

s o
r m

or
e)

 

 
N

ot
e:

 *
 –

 T
im

e 
in

 p
ar

en
th

es
es

 re
fe

rs
 to

 w
ai

t (
cu

re
) t

im
e;

 a
 –

 P
er

fo
rm

 si
ev

e 
an

al
ys

is
 a

nd
 c

om
pa

re
 g

ra
da

tio
n 

to
 T

X
D

O
T.

 If
 g

ra
da

tio
n 

m
at

ch
es

 th
en

 u
se

 T
X

D
O

T 
Q

C
 d

at
a;

 o
th

er
w

is
e;

 
ru

n 
te

st
; b

 –
 In

cl
ud

e 
si

ev
es

 #
10

0 
an

d 
#2

00
; c

 –
 T

es
t i

s p
er

fo
rm

ed
 b

ef
or

e 
tre

at
m

en
t; 

d 
– 

Te
st

 is
 p

er
fo

rm
ed

 a
fte

r t
re

at
m

en
t; 

e 
– 

A
 th

ird
 te

st
 is

 p
er

fo
rm

ed
 if

 th
e 

du
pl

ic
at

e 
re

su
lts

 v
ar

y 
by

 a
 w

id
e 

m
ar

gi
n;

 f 
– 

Te
st

 o
nl

y 
fo

r c
em

en
t t

re
at

ed
 (>

2%
); 

g 
– 

R
un

 F
FR

C
 in

st
ea

d 
of

 R
M

 a
t z

er
o 

co
nf

in
em

en
t; 

h 
– 

In
cl

ud
es

 ru
nn

in
g 

th
re

e 
sa

m
pl

es
 a

t t
he

 c
em

en
t c

on
te

nt
. 

 Ite
m

 #
8 

(M
od

ul
us

 o
f R

up
tu

re
 T

es
tin

g)
 –

 W
he

n 
th

e 
ce

m
en

t s
ta

bi
liz

at
io

n 
co

nt
en

t i
s 2

%
 o

r l
es

s, 
re

cl
as

si
fy

 th
e 

m
at

er
ia

l a
s “

U
nt

re
at

ed
 B

as
e”

 a
nd

 te
st

 a
cc

or
di

ng
 to

 th
at

 p
ro

to
co

l, 
i.e

., 
th

e 
te

st
s l

is
te

d 
on

 p
ag

e 
1 

of
 th

is 
do

cu
m

en
t. 

Fo
r a

ll 
ot

he
r m

at
er

ia
ls

 th
at

 h
av

e 
m

or
e 

th
an

 2
%

 st
ab

ili
za

tio
n 

co
nt

en
t, 

le
av

e 
it 

as
 a

 tr
ea

te
d 

m
at

er
ia

l, 
an

d 
if 

th
e 

m
od

ul
us

 o
f r

up
tu

re
 

sp
ec

im
en

s c
an

no
t b

e 
fa

br
ic

at
ed

, m
ak

e 
a 

no
te

 in
 th

e 
D

SS
 u

nd
er

 th
e 

“c
om

m
en

ts
 fi

el
d.

” 
 

ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi105.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi145.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi116.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi121.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 51 

T
ab

le
 II

I-
5.

 B
as

e 
T

es
ts

 (T
re

at
ed

 –
 A

sp
ha

lt/
L

ow
 S

ta
bi

liz
er

s)
. 

# 
T

es
t 

Sp
ec

 
T

es
t 

Pa
ra

m
et

er
s 

O
ut

pu
t D

at
a 

Sa
m

pl
e 

R
ep

lic
at

es
 

C
om

m
en

ts
 

T
T

I 
U

T
E

P 
Tx

D
O

T 
R

ec
om

. 
1 

Si
ev

e 
an

al
ys

is
a,

b  
Te

x-
11

0-
E 

A
s p

er
 sp

ec
 

G
ra

da
tio

n 
3 

St
oc

k 
St

oc
k 

R
ep

or
t 0

-6
65

8-
1 

2 
A

tte
rb

er
g 

lim
itc  

Te
x-

10
4-

E,
 

Te
x-

10
5-

E,
 

Te
x-

10
6-

E 

A
s p

er
 sp

ec
 

PI
, L

L,
 &

 P
L 

3 
2f  

1+
 

R
ep

or
t 0

-6
65

8-
1 

3 
Su

lfa
te

 c
on

te
nt

c 
 

Te
x-

14
5-

E 
A

s p
er

 sp
ec

 
Su

lfa
te

 c
on

te
nt

 
3 

2f  
0 

R
ep

or
t 0

-6
65

8-
1 

4 
W

et
 B

al
l M

ill
c 
 

Te
x-

11
6-

E 
A

s p
er

 sp
ec

 
W

et
 B

al
l M

ill
 v

al
ue

 
3 

2f  
0 

R
ep

or
t 0

-6
65

8-
1 

5 
M

D
 C

ur
ve

d 
 

Te
x-

11
3-

E 
A

s p
er

 sp
ec

 
M

D
D

 &
 O

M
C

 
3 

2f  
1+

 
R

ep
or

t 0
-6

65
8-

1 

6 
U

nc
on

fin
ed

 
co

m
pr

es
si

ve
 

st
re

ng
th

d 
 

Te
x-

12
0-

E,
 

Te
x-

12
1-

E 
A

s p
er

 sp
ec

 
U

C
S 

 
3 

2f  
1f  

R
ep

or
t 0

-6
65

8-
1 

7 
R

es
ili

en
t 

m
od

ul
us

d,
g  

N
C

H
R

P 
1-

28
A

 
6″

 ×
 1

2″
 O

M
C 

k-
pa

ra
m

et
er

s  
3 

2f  
2e  

Ze
ro

 c
on

fin
em

en
t, 

R
ep

or
t 0

-6
65

8-
1 

8 
Pe

rm
an

en
t 

de
fo

rm
at

io
nd,

,f 
 

N
C

H
R

P 
1-

28
A

 
6″

 ×
 1

2″
 O

M
C 

α
 &

 µ
 

3 
2f  

2e  
Ze

ro
 c

on
fin

em
en

t, 
R

ep
or

t 0
-6

65
8-

1 

To
ta

l m
at

er
ia

l t
o 

sa
m

pl
e 

fro
m

 th
e 

fie
ld

 
24

 
 

9 
 

A
pp

ro
xi

m
at

e 
m

at
er

ia
l r

eq
ui

re
m

en
t ≥

 5
50

 lb
s (

be
tte

r t
o 

ta
rg

et
 6

00
 lb

s o
r m

or
e)

 

 
N

ot
e:

 *
 –

 T
im

e 
in

 p
ar

en
th

es
es

 re
fe

rs
 to

 w
ai

t (
cu

re
) t

im
e;

 a
 –

 P
er

fo
rm

 si
ev

e 
an

al
ys

is
 a

nd
 c

om
pa

re
 g

ra
da

tio
n 

to
 T

X
D

O
T.

 If
 g

ra
da

tio
n 

m
at

ch
es

 th
en

 u
se

 T
X

D
O

T 
Q

C
 d

at
a,

 o
th

er
w

is
e 

ru
n 

te
st

; b
 –

 In
cl

ud
e 

si
ev

es
 #

10
0 

an
d 

#2
00

; c
 –

 T
es

t i
s p

er
fo

rm
ed

 b
ef

or
e 

tre
at

m
en

t; 
d 

– 
Te

st
 is

 p
er

fo
rm

ed
 a

fte
r t

re
at

m
en

t; 
e 

– 
A

 th
ird

 te
st

 is
 p

er
fo

rm
ed

 if
 th

e 
du

pl
ic

at
e 

re
su

lts
 v

ar
y 

by
 a

 w
id

e 
m

ar
gi

n;
 f 

– 
Te

st
 o

nl
y 

fo
r a

sp
ha

lt 
tre

at
ed

 &
 lo

w
 st

ab
ili

ze
r c

on
te

nt
 (<

 2
%

); 
g 

– 
Ru

n 
FF

R
C

 in
st

ea
d 

of
 R

M
 a

t z
er

o 
co

nf
in

em
en

t. 
 

ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi105.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi145.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi116.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi113.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi121.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 52 

T
ab

le
 II

I-
6.

 S
ub

gr
ad

e 
So

il 
T

es
ts

 (R
aw

). 
# 

T
es

t 
Sp

ec
 

T
es

t 
Pa

ra
m

et
er

s 
O

ut
pu

t D
at

a 
Sa

m
pl

e 
R

ep
lic

at
es

 
C

om
m

en
t 

T
T

I 
U

T
E

P 
Tx

D
O

T 
R

ec
om

. 
1 

Si
ev

e 

A
na

ly
si

sa,
b   

Te
x-

11
0-

E 
A

s p
er

 sp
ec

 
G

ra
da

tio
n 

3 
St

oc
k 

St
oc

k 
(T

ex
-1

10
-E

, P
ar

t I
 

fo
r +

#4
0 

an
d 

Pa
rt 

II 
fo

r −
#4

0 
[h

yd
ro

m
et

er
])

 

R
ep

or
t 0

-6
65

8-
1 

2 
A

tte
rb

er
g 

lim
its

 
Te

x-
10

4-
E,

 
Te

x-
10

5-
E,

 
Te

x-
10

6-
E 

A
s p

er
 sp

ec
 

PI
, L

L,
 &

 P
L 

3 
2d  

1+
 

R
ep

or
t 0

-6
65

8-
1 

3 
Sp

ec
ifi

c 
gr

av
ity

 
Te

x-
10

8-
E 

A
s p

er
 sp

ec
 

SG
 v

al
ue

 
3 

2d  
2c  

R
ep

or
t 0

-6
65

8-
1 

4 
Su

lfa
te

 c
on

te
nt

 
Te

x-
14

5-
E 

A
s p

er
 sp

ec
 

Su
lfa

te
 c

on
te

nt
 

3 
2d  

0 
R

ep
or

t 0
-6

65
8-

1 

5 
O

rg
an

ic
 c

on
te

nt
 

Te
x-

40
8-

A
 

A
s p

er
 sp

ec
 

O
rg

an
ic

 c
on

te
nt

 
3 

2d  
0 

R
ep

or
t 0

-6
65

8-
1 

6 
M

D
 c

ur
ve

 
Te

x-
11

4-
E 

A
s p

er
 sp

ec
 

M
D

D
 &

 O
M

C
 

3 
2d  

1+
 

R
ep

or
t 0

-6
65

8-
1 

7 
Te

xa
s T

ria
xi

al
 

Te
x-

11
7-

E 
A

s p
er

 sp
ec

 
C

la
ss

ifi
ca

tio
n,

 C
, &

 φ
 

3 
2d  

1 
R

ep
or

t 0
-6

65
8-

1 

8 
R

es
ili

en
t 

m
od

ul
us

 
N

C
H

R
P 

1-
28

A
 

4″
 ×

 8
″ 

O
M

C 
k-

pa
ra

m
et

er
s 

3 
2d  

2c  
R

ep
or

t 0
-6

65
8-

1 

9 
Pe

rm
an

en
t 

de
fo

rm
at

io
n 

N
C

H
R

P 
1-

28
A

 
4″

 ×
 8
″ 

O
M

C 
α

 &
 µ

 
3 

2d  
2c  

R
ep

or
t 0

-6
65

8-
1 

10
 

Sh
ea

r s
tre

ng
th

 
Te

x-
14

3 
A

s p
er

 sp
ec

 
C

 &
 φ

 
3 

2d  
2c  

R
ep

or
t 0

-6
65

8-
1 

11
 

So
il 

su
ct

io
n 

Fi
lte

r p
ap

er
 

 
Su

ct
io

n 
co

ef
fic

ie
nt

 
3 

- 
0 

R
ep

or
t 0

-6
65

8-
1 

To
ta

l m
at

er
ia

l t
o 

sa
m

pl
e 

fro
m

 th
e 

fie
ld

 
33

 
 

11
 

 
A

pp
ro

xi
m

at
e 

m
at

er
ia

l r
eq

ui
re

m
en

t ≥
 3

50
 lb

s (
be

tte
r t

o 
ta

rg
et

 4
00

 lb
s o

r m
or

e)
 

 
N

ot
e:

 *
 –

 T
im

e 
in

 p
ar

en
th

es
es

 re
fe

rs
 to

 w
ai

t (
cu

re
) t

im
e;

 a
 –

 P
er

fo
rm

 si
ev

e 
an

al
ys

is
 a

nd
 c

om
pa

re
 g

ra
da

tio
n 

to
 T

X
D

O
T.

 If
 g

ra
da

tio
n 

m
at

ch
es

 th
en

 u
se

 T
X

D
O

T 
Q

C
 d

at
a;

 o
th

er
w

is
e,

 
ru

n 
te

st
; b

 –
 In

cl
ud

e 
si

ev
es

 #
10

0 
an

d 
#2

00
; c

 –
 A

 th
ird

 te
st

 is
 p

er
fo

rm
ed

 if
 th

e 
du

pl
ic

at
e 

re
su

lts
 v

ar
y 

by
 a

 w
id

e 
m

ar
gi

n;
 d

 –
 p

lu
s o

ne
 sa

m
pl

e 
fo

r e
ve

ry
 c

ha
ng

e 
in

 m
at

er
ia

l. 
 

ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi105.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi108.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi145.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi114.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi117.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-P3.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 53 

T
ab

le
 II

I-
7.

 S
ub

gr
ad

e 
So

il 
T

es
ts

 (T
re

at
ed

). 
# 

T
es

t 
Sp

ec
 

T
es

t 
Pa

ra
m

et
er

s 
O

ut
pu

t D
at

a 
Sa

m
pl

e 
R

ep
lic

at
es

 
C

om
m

en
t 

T
T

I 
U

T
E

P 
Tx

D
O

T 
R

ec
om

. 
1 

Si
ev

e 
an

al
ys

is
a,

b   
Te

x-
11

0-
E 

A
s p

er
 sp

ec
 

G
ra

da
tio

n 
3 

St
oc

k 
St

oc
k 

(T
ex

-1
10

-E
, P

ar
t I

 fo
r 

+
#4

0 
an

d 
Pa

rt
 II

 fo
r 

−#
40

 [h
yd

ro
m

et
er

])
 

R
ep

or
t 0

-6
65

8-
1 

2 
A

tte
rb

er
g 

lim
its

c,
d 

 

Te
x-

10
4-

E,
 

Te
x-

10
5-

E,
 

Te
x-

10
6-

E 

A
s p

er
 sp

ec
 

PI
, L

L,
 &

 P
L 

3 
2f  

1+
g  

R
ep

or
t 0

-6
65

8-
1 

3 
Su

lfa
te

 c
on

te
nt

d 
 

Te
x-

14
5-

E 
A

s p
er

 sp
ec

 
Su

lfa
te

 c
on

te
nt

 
3 

2f  
2e  

R
ep

or
t 0

-6
65

8-
1 

4 
O

rg
an

ic
 

co
nt

en
td  

Te
x-

40
8-

A
 

A
s p

er
 sp

ec
 

O
rg

an
ic

 c
on

te
nt

 
3 

2f  
0 

R
ep

or
t 0

-6
65

8-
1 

5 
M

D
 C

ur
ve

d 
 

Te
x-

11
4-

E 
A

s p
er

 sp
ec

 
M

D
D

 &
 O

M
C

 
3 

2f  
0 

R
ep

or
t 0

-6
65

8-
1 

6 
U

nc
on

fin
ed

 
co

m
pr

es
si

ve
 

st
re

ng
th

d 
 

Te
x-

12
0-

E,
 

Te
x-

12
1-

E 
A

s p
er

 sp
ec

 
U

C
S 

 
3 

2f  
1+

 
R

ep
or

t 0
-6

65
8-

1 

7 
R

es
ili

en
t 

m
od

ul
us

d,
f  

N
C

H
R

P 
1-

28
A

 
4″

 ×
 8
″ 

O
M

C 
k-

pa
ra

m
et

er
s 

3 
2f  

2d  
R

ep
or

t 0
-6

65
8-

1 

8 
Pe

rm
an

en
t 

de
fo

rm
at

io
nd  

N
C

H
R

P 
1-

28
A

 
4″

 ×
 8
″ 

O
M

C 
α

 &
 µ

 
3 

2f  
2d  

R
ep

or
t 0

-6
65

8-
1 

To
ta

l m
at

er
ia

l t
o 

sa
m

pl
e 

fro
m

 th
e 

fie
ld

 
24

 
 

8 
 

A
pp

ro
xi

m
at

e 
m

at
er

ia
l r

eq
ui

re
m

en
t ≥

 1
50

 lb
s (

be
tte

r t
o 

ta
rg

et
 2

00
 lb

s o
r m

or
e)

 

 
N

ot
e:

 *
 –

 T
im

e 
in

 p
ar

en
th

es
es

 re
fe

rs
 to

 w
ai

t (
cu

re
) t

im
e;

 a
 –

 P
er

fo
rm

 si
ev

e 
an

al
ys

is
 a

nd
 c

om
pa

re
 g

ra
da

tio
n 

to
 T

X
D

O
T.

 If
 g

ra
da

tio
n 

m
at

ch
es

 th
en

 u
se

 T
X

D
O

T 
Q

C
 d

at
a,

 o
th

er
w

is
e 

ru
n 

te
st

; b
 –

 In
cl

ud
e 

si
ev

es
 #

10
0 

an
d 

#2
00

; c
 –

 T
es

t i
s p

er
fo

rm
ed

 b
ef

or
e 

tre
at

m
en

t; 
d 

– 
Te

st
 is

 p
er

fo
rm

ed
 a

fte
r t

re
at

m
en

t; 
e 

– 
A

 th
ird

 te
st

 is
 p

er
fo

rm
ed

 if
 th

e 
du

pl
ic

at
e 

re
su

lts
 v

ar
y 

by
 a

 w
id

e 
m

ar
gi

n;
 f 

– 
R

un
 F

FR
C

 in
st

ea
d 

of
 R

M
 a

t z
er

o 
co

nf
in

em
en

t; 
g 

– 
Pl

us
 1

 sa
m

pl
e 

fo
r e

ve
ry

 c
ha

ng
e 

in
 m

at
er

ia
l. 

       

ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi110.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi104.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi105.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi106.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi145.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/400-A_series/pdfs/cnn408.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi114.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi120.pdf
ftp://ftp.dot.state.tx.us/pub/txdot-info/cst/TMS/100-E_series/pdfs/soi121.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://onlinepubs.trb.org/onlinepubs/nchrp/nchrp_rrd_285.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 54 

T
ab

le
 II

I-
8.

 L
ab

 T
es

ts
 (N

ea
t A

sp
ha

lt-
B

in
de

rs
: O

bt
ai

ne
d 

D
ir

ec
tly

 fr
om

 th
e 

Pl
an

t o
r 

T
ru

ck
 [O

ns
ite

 d
ur

in
g 

C
on

st
ru

ct
io

n]
). 

# 
T

es
t 

Sp
ec

 
Pa

ra
m

et
er

s 
Sa

m
pl

e 
R

ep
lic

at
es

 
C

om
m

en
ts

/R
ef

er
en

ce
 

T
T

I 
U

T
E

P 
Tx

D
O

T 
R

ec
om

m
en

da
tio

n 
1 

R
es

id
ua

l r
ec

ov
er

y 
 

(E
m

ul
si

on
s o

nl
y)

 
Te

xa
s O

ve
n 

 
(6

 h
r @

 6
0 
°C

) 
R

es
id

ua
l 

re
co

ve
ry

 
3 

(6
0 

g)
 

 
3 

Si
lic

on
 sh

ee
ts

 m
ay

 b
e 

ob
ta

in
ed

 fr
om

 B
ed

, B
at

h 
&

 
B

ey
on

d 
R

ep
or

t 0
-6

65
8-

1 
2 

V
is

co
si

ty
  

T 
31

6 
V

is
co

si
ty

 
1 

 
(4

0 
g)

 
 

1 
R

ep
or

t 0
-6

65
8-

1 

3 
Sp

ec
ifi

c 
gr

av
ity

 
T 

22
8 

SG
 

1 
 

(4
0 

g)
 

 
1 

R
ep

or
t 0

-6
65

8-
1 

4 
R

TF
O

 &
 P

A
V

 
T 

24
0,

  
R

 2
8 

 
1 

 
(6

0 
g)

 
 

1 
R

ep
or

t 0
-6

65
8-

1 

5 
D

SR
 

T 
31

5 
G

*,
 &

 
G

*/
Si

n(
δ)

 
1 

 
(6

0 
g)

 
 

1 
R

ep
or

t 0
-6

65
8-

1 

6 
M

SC
R

 
TP

 7
0 

Jn
r, 

Jn
r r

at
io

 
%

 re
co

ve
ra

bl
e 

st
ra

in
 

9 
 

(3
 ×

 3
 te

m
ps

) 
(6

0 
g)

 

 
9 

(3
 ×

 3
 te

m
ps

) 
R

ep
or

t 0
-6

65
8-

1 

7 
B

B
R

 
T 

31
3 

S 
&

 m
-v

al
ue

s 
2 

(1
 ×

 2
 te

m
ps

) 
(6

0 
g)

 

 
2 

(1
 ×

 2
 te

m
ps

) 
R

ep
or

t 0
-6

65
8-

1 

8 
El

as
tic

 re
co

ve
ry

 
D

 6
08

4 
%

 re
co

ve
ry

 
3 

(1
00

 g
) 

 
3 

R
ep

or
t 0

-6
65

8-
1 

9 
SP

G
 g

ra
di

ng
 

R
ep

or
t  

0-
17

10
-2

 

SP
G

 b
in

de
r 

gr
ad

e 
- 

 
- 

1)
 

R
ep

or
t 0

-1
71

0-
2 

2)
 

R
ep

or
t 0

-6
65

8-
1 

To
ta

l n
um

be
r o

f r
ep

lic
at

es
 

21
 

 
21

 
 

A
pp

ro
xi

m
at

e 
m

at
er

ia
l r

eq
ui

re
m

en
t =

 O
ne

 5
-g

al
lo

n 
(≅

 3
8 

lb
s)

 b
uc

ke
t o

f n
ea

t b
in

de
r o

bt
ai

ne
d 

ei
th

er
 fr

om
 th

e 
pl

an
t o

r d
ire

ct
ly

 fr
om

 th
e 

tru
ck

 o
ns

ite
 d

ur
in

g 
co

ns
tru

ct
io

n.
 

 

http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf
http://tti.tamu.edu/documents/0-1710-2.pdf
http://tti.tamu.edu/documents/0-1710-2.pdf
http://tti.tamu.edu/documents/0-1710-2.pdf
http://tti.tamu.edu/documents/0-6658-1.pdf


 

 
 

 55 

 
Fi

gu
re

 II
I-

1.
 E

xa
m

pl
e 

Pr
ec

on
st

ru
ct

io
n 

D
is

tr
es

s S
ur

ve
y 

Sh
ee

t f
or

 1
00

 F
t L

en
gt

h.
 



 

56 

 
Figure III-2. Construction Data Collection Sheet. 
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Figure III-2. Construction Data Collection Sheet (Continued). 
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APPENDIX IV. EXAMPLES OF ANALYZING AND DISPLAYING DSS 
DATA 

Table IV-1. Accessing and Analyzing the DSS Data: Showing Average, Maximum, 
Minimum, etc. of Data in a Table. 

1. Open a data table that you 
want to analyze for maximum, 
minimum, average, standard 
deviation, etc. For this example, 
we are using the DSS table: 
“HMA: Overlay (OT) (Tex-
248-F │ ≤ 1000 cycles)” 

 

 

 

 

2. Open the table in the Pivot 
Table View by clicking the icon 
in the bottom right corner. 

 
3. The pivot table includes a 
Pivot Table Field List that lists 
all the data fields in the table and 
four areas/zones, namely the 
Filter field, Column field, Row 
field, and Totals or Detail field. 
Any data field from the Pivot 
Table Field List can be dragged 
and dropped to one of these four 
zones. 
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Table IV-1. Accessing and Analyzing the DSS Data: Showing Average, Maximum, 
Minimum, etc. of Data in a Table (Continued). 

4. From the PivotTable Field 
List in the Pivot Table View, 
drag and drop the desired data 
field into the empty space in the 
middle of the pivot table marked 
as: Drop Totals or Detail Fields 
Here. For this example, we are 
using the Section_ID, HWY, 
and OT_Cycles data fields. 

 
5. Select the data column, click 
the right mouse button, and 
select analysis types in 
AutoCalc, e.g., summation, 
maximum, minimum, average, 
standard deviation, etc. 

 

 

6. The desired analysis 
result/results for all the data in 
the column will be presented at 
the end of the data column.  
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Table IV-1. Accessing and Analyzing the DSS Data: Showing Average, Maximum, 
Minimum, etc., of Data in a Table (Continued). 

7. You can also add other fields 
(e.g., PVMNT_Type, SampleID, 
etc.) to the pivot table following 
the same “drag and drop” 
procedure as described in Item 
#3 in this table. 

 

 

8. The average OT_Cycles for 
each Section can be calculated 
by moving the Section_ID field 
to the Row Field (drag and 
drop). Similarly, the average for 
each HMA_MixType, 
PVMNT_Type, climatic region, 
etc., can be obtained by simply 
dropping the desired Field to the 
Row Fields area. 
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Table IV-1. Accessing and Analyzing the DSS Data: Showing Average, Maximum, 
Minimum, etc. of Data in a Table (Continued). 

9. You can also filter the data by 
dropping the filter criteria from 
the Pivot Table Field List to the 
Filter Field. In this example, 
we’ll filter the data by Climatic 
Region. 
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Table IV-2. Accessing and Analyzing the DSS Data: Generating Graphs 
from Data in a Table.  

1. Open a DSS table that 
contains the data for drawing 
graphs. For this example, we are 
using the DSS Table: “HMA: 
Overlay (OT) (Tex-248-F │ ≤ 
1000 cycles)” 

 

 

2. Click the Pivot Chart View 
icon in the bottom right corner. 

The Chart Field List appears 
and lists all the data fields in the 
DSS table.  

The Pivot Chart includes four 
fields: 

- Filter Field.  
- Data Field. 
- Series Field.  
- Category Field. 

The Filter Field can be used to 
filter the presented data. 

The Category Field and the 
Data Field comprise the x- and 
y-axes of the chart, respectively. 

Any data field from the Pivot 
Table Field List can be dragged 
and dropped to one of these four 
zones. 
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Table IV-2. Accessing and Analyzing the DSS Data: Generating Graphs 
from Data in a Table (Continued). 

3. From the Chart Field List, 
drag and drop an item to the 
Category Field for the x-axis of 
the chart. Similarly, drag and 
drop another item to the Data 
Field for the y-axis data. 

For example, the following items 
were dragged and dropped for a 
bar chart as: 

- HWY to Category Field 
- OT_Cycles to Data Field 

 
4. Note that the chart 
automatically shows the Sum of 
OT Cycles in the y-axis since 
there are multiple data points for 
each Hwy section.  

To use the Average of 
OT_Cycles as the y-axis, you 
can right click on the Sum of 
OT_Cycles, and select Average 
in AutoCalc. 
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Table IV-2. Accessing and Analyzing the DSS Data: Generating Graphs 
from Data in a Table (Continued). 

5. By adding the Section_ID 
field to the Category Field, you 
can see the information of some 
test sections you want to see: 

-  Add the Section_ID field next 
to the HWY (in the Category 
Field). 

-  Click the down arrow at 
Section_ID. 

-  Select the section number(s) to 
be included in the chart. 
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Table IV-2. Accessing and Analyzing the DSS Data: Generating Graphs 
from Data in a Table (Continued). 

6. You can add more Fields to 
the Data Field to present 
multiple data sets together in one 
chart by using the drag and drop 
function. 

 

7. To change the Chart type, 
select a desired chart type from 
the Change Chart Type. The 
line chart is presented here as an 
example. 
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APPENDIX V. EXAMPLES OF EXPORTING AND EMAILING DSS DATA 

Table V-1. Exporting a DSS Table to Excel Workbook. 
1. Open a data table that you want 
to export. 

 

 

2. On the External Data tab, in the 
Export group, click Excel. 

 

 

3. In the Export - Excel 
Spreadsheet dialog box, specify the 
destination of the Excel workbook. 
You can change the file name if you 
want to. 
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Table V-1. Exporting a DSS Table to Excel Workbook (Continued). 
4. If you want to export the 
formatted data, select the Export 
data with formatting and layout 
check box. 

To view the Excel workbook after 
the export operation is complete, 
select the Open the destination file 
after the export operation is 
complete check box. 

 

 

5. Go to the destination folder and 
find the exported Excel workbook. 

 

 

 

 

  



 

69 
 

Table V-2. Exporting a DSS Table to PDF. 
1. Open a data table in the DSS that 
you want to export. 

 

 

2. On the External Data tab, in the 
Export group, click PDF or XPS. 

 

 

3. In the Publish as PDF or XPS 
dialog box, specify the destination 
of the PDF file and/or select a file 
name. 
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Table V-2. Exporting a DSS Table to PDF (Continued). 
4. In the Publish as PDF or XPS 
dialog box, select one of the 
Optimize for options: 

a. If the document requires high 
print quality, click Standard 
(publishing online and 
printing). 

b. If file size is more important 
than print quality, click 
Minimum size (publishing 
online). 

 

 

5. Click the Publish button.  

 

5. Go to the destination folder and 
find the exported PDF file. 
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Table V-3. Emailing a DSS Table.* 
1. Open a data table in the DSS that 
you want to email.  

Note that the current MS Access 
emailing option works only with 
MS Outlook. 

 

 

2. On the External Data tab, in the 
Export group, click E-mail. 

 

 

3. In the Send Object As dialog 
box, select one output format and 
click OK. 
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Table V-3. Emailing a DSS Table (Continued).* 
4. Add the email address(es) to 
which you want to send the data and 
click send. 

 
 
 
 
 
 
 
 

 
 

* To email a DSS table, users must have Outlook installed and configured on their computer. 
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APPENDIX VI. EXAMPLE OF ACCESSING MULTIPLE DSS DATA 

Table VI-1. Accessing Multiple Data. 
1. To create a Query Table 
with multiple data columns 
from different DSS tables, 
select Query Design in the 
Create tab. The Show Table 
dialog box will open. Select 
the tables where the desired 
data are stored.  

In the example, we’ll open the 
following tables to compare 
the HWTT, OT, and field 
rutting data from the DSS: 

1. HMA: Hamburg (Tex-
242-F) (Rut Depth in mm).  
2. HMA: Overlay (OT) 
(Tex-248-F 1 ≤1000 cycles). 
3. FPD: Surface Rutting 
(inches). 

 
 
 

 

2. From each table, double 
click on the desired fields to 
add them to the query. The 
order of the columns can be 
adjusted by simply selecting 
the column and dragging to 
its desired position.  

In the example, the following 
Data columns were included: 
Section ID; Hwy; HMA_Mix 
Type; Sample_ID; HWTT rut 
depth at 5000, 10000, 15000, 
and 20000 cycles; 
OT_Cycles; Peak Load(lbs); 
AVG field rutting at LWP, 
RWP, and LWP/RWP.   
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Table VI-1. Accessing Multiple Data (Continued). 
3. Once the order of the 
columns is finalized, select 
the Data Sheet View in the 
bottom right corner to view 
the final Query Table. 

 
 
 

 

4. You can also filter to 
show only selected rows of 
data.  

For example, if you want to 
see the data for Section 1 
only, type “TxDOT_TTI-
00001” in the Criteria for 
Section_ID field. 
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