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Executive Summary 
Construction cycle 5 (CC5), built in the National Airport Pavement Test Facility (NAPTF), 
was designed to evaluate the performance of flexible pavements under simulated aircraft loads.  
The primary objective of the experiment was to investigate the interaction of closely spaced 
multiple-wheel landing gear on pavement performance.  The secondary objective was to study 
the performance of crushed quarry screenings conforming to FAA P-154 and a dense graded 
aggregate (DGA) meeting New Jersey highway specifications.   
 
The experiment included 4 test items designed into 12 sections; 6 sections on the north and 6 
sections on the south of the pavement centerline.  The test sections were built with 2 different 
subbase thicknesses, 2 different subbase materials and were trafficked with four different gear 
configurations.  One of the gear configurations included six wheels.  Two gear configurations 
included ten-wheel with different spacing between wheels.  The last gear configuration was 
also ten-wheel simulating the Antonov aircraft.  The test design included three different wheel 
loading levels.  Table E.1 presents these variations of the test sections. 
 

Table E1.  Test Design Summary. 

Sections 
Test Items 

Gear configuration Subbase 
Material 

Subbase Thickness 
(inches) Loading Level 

LFC1-NW six-wheel P-154 34 50-70k lbs. 

LFC1-NE ten-wheel  
(narrow spacing) P-154 34 50-70k lbs. 

LFC2-NW ten-wheel 
(narrow spacing) P-154 38 50-70k lbs. 

LFC2-NE six-wheel P-154 38 50-70k lbs. 

LFC3-N six-wheel DGA 38 59-70k lbs. 

LFC4-N six-wheel DGA 34 59-70k lbs. 

LFC1-SW ten-wheel 
(wide spacing) P-154 34 70k lbs. 

LFC1-SE six-wheel P-154 34 70k lbs. 

LFC2-SW ten-wheel 
(wide spacing) P-154 38 70k lbs. 
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Sections 
Test Items 

Gear configuration Subbase 
Material 

Subbase Thickness 
(inches) Loading Level 

LFC2-SE six-wheel P-154 38 70k lbs. 

LFC3-S ten-wheel 
(Antonov) P-154 38 70k lbs. 

LFC4-S ten-wheel 
(Antonov) P-154 34 70k lbs. 

 
An enormous amount of data was collected during testing from 2008 to 2012.  This report 
intended to analyze the transverse profile of the test sections to calculate the rut depth 
progression concurrent with pavement loadings.    
   
This study evaluated the availability of the profile data for this testing cycle.  Over the course 
of CC5 testing, the FAA implemented 3 different profilers.  Testing started with trafficking 
north sections, and transverse profiles were collected using an FAA profiler that was 21 feet 
long.  The challenge with using this profiler was that it was too short to capture the entire 30 
foot width of the sections in one run.  So additional profiles, called center profiles and extension 
profiles, were taken and were stitched to the original profiles.  This profiler was retired after 71 
wanders (4,686 passes).   
 
Then, the FAA implemented a 30-foot Profiler.  Although this profiler could capture the entire 
width of the sections, additional profiles were needed since upheavals were rising around the 
centerline and into the south sections when loading with the ten-wheel gear.  These profiles, 
too, were stitched to the original profiles for a complete profile analysis.   
 
In 2012, the FAA implemented a 66-foot profiler which could capture the width of the entire 
test pavement (south and north) in one run.  A reference line was tested prior to every profile 
measurement.  This reference profile was used to adjust the measured profile for beam 
curvature of the 66-foot profiler.  These reference profiles were used to infer that temperature 
induced beam curvature does not appear to significantly impact measurements of 21 and 30-
foot profilers. 
Three software programs were created to process data from each profiler.  The study identified 
the suitable version of the programs and used them for processing.  Various naming 
conventions were used throughout the experiment for the profiles.  The profile names usually 
include the cumulative pass number, transverse line profiled and other details that allow 
recognition of the profile.   
A series of post traffic testing, select sections were trenched to characterize the deformation of 
each pavement layer as a result of traffic.  Surface profiles obtained from trenched sections 



  

U.S. Department of Transportation 
Office of the Assistant Secretary for Research and Technology 

Intelligent Transportation Systems Joint Program Office 
 

Traffic Processing Report of 2009 Testing for Construction Cycle 5|  iii 
 

were compared with the last processed profile of test sections to validate the processing of the 
measured profiles.  Profiles from trenched sections and processed profiles were generally in 
good agreement.   
Two methods were used in this study to calculate the rut depth: baseline method and 
straightedge method.  The baseline method calculates the rut depth with respect to the profile 
initially measured in each section.  The straightedge method calculates the rut depth by 
implementing an imaginary straightedge placed on upheavals.  In both methods, the maximum 
rut depth associated with the cumulative traffic pass was recorded.  While the maximum rut 
depth in baseline method is easily obtained by subtracting the initial profile from the 
subsequent profiles, a MATLAB script was developed to implement the straightedge method.  
One advantage of the straightedge method over the baseline method is that it incorporates the 
presence and the development of the upheavals in calculating the rut depth, while baseline 
method is only concerned with the depth of rut with respect to the original surface elevation.  
The rut depth results indicate the following: 

• When other factors were similar, higher rut depth was observed in sections with 
thinner subbase.  The effect of subbase thickness is pronounced as the number of 
cumulative passes increase.  This was the case when comparing LFC1-NW with 
LFC2-NE, LFC1-NE with LFC2-NW as well as LFC3-N with LFC4-N. 

• When other factors were the same, sections loaded with six-wheel gear initially 
demonstrated higher rut depth than sections loaded with ten-wheel gear.  The 
difference decreased and ultimately reversed as sections loaded with ten-wheel gear 
had final rut depth higher than sections loaded with six-wheel gear.  This is 
illustrated when comparing LFC1-NW with LFC1-NE as well as when comparing 
LFC2-NW and LFC2-NW. 

• When other factors were the same, section that was built according to the P-154 
specifications had lower rut values than the section built with dense graded 
aggregate.  This is demonstrated by comparing section LFC3-N built with DGA 
subbase and section LFC2-NE built with P-154 subbase.   

• Wheel load levels play a significant role in rut depth progression.  Expectedly, 
sections loaded with heavier loads had deeper rutting.  This is the case when 
comparing LFC1-NW with LFC1-SE.  Even though the number of passes on LFC1-
NW was almost twice as much, its final rut depth is about 35% less than LFC1-SE.  
Testing of the north sections was conducted fairly soon after the pavement was 
constructed.  Testing of the south sections was conducted two to four years after 
construction.  In comparison of the performance of the north and the south sections, 
aging is a factor that’s not quantified in this study.  In general however it is expected 
that aging contributes to lower rut depth progression. 
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• Sections loaded with Antonov gear configuration initially developed higher rut 
depth than sections loaded with narrow and wide ten-wheel gear configurations, 
when other factors remained the same using the straightedge method.  After about 
6,000 passes, the trend was reversed.  This was the case when comparing LFC3-S 
and LFC4-S with LFC2-SW and LFC1-SW, respectively. 
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Introduction 
Construction cycle 5 (CC5) consisted of flexible pavement sections that were built in the National 
Airport Pavement Test Facility (NAPTF) to conduct full-scale testing.  The performance of various 
flexible pavement sections was evaluated as they were repeatedly trafficked under simulated aircraft 
loads.  Pavement testing started in 2008 and continued in 2009, 2010, and 2012.  An enormous amount 
of data was accumulated during the four years of testing and was processed to characterize pavement 
response in meeting the objectives of the CC5 experiment.   
 
Besides other data collected, two components of the dynamic data produced during trafficking were 
the vehicle (aircraft simulator) information and the sensors embedded in the test pavement. 
 
Some difficulties were encountered while reviewing the traffic and sensor data generated and collected 
during 2008 and 2009 testing.  A data investigation report was prepared by Durgesh Gupta1 in an effort 
to identify the key factors that caused the problems impacting the data processing.  The challenges of 
data processing and data collection during the 2008 testing were discussed in that report and some 
recommendations were provided for traffic and sensor data processing.  Some of the issues of 2009 
data were also identified in that report; however, it was concluded that a number of missing critical 
parameters prohibited the processing of 2009 traffic data. 
 
The 2009 data includes approximately 45 percent of the testing data on the north sections.  This report 
is an effort to review the traffic data from the 2009 testing and make recommendations for batch 
processing of the data to generate the traffic tables.  This report documents the challenges that were 
encountered while processing the traffic logs and presents methods that were implemented to resolve 
the difficulties. 

CC5 Trafficking Plan 
The CC5 test experiment included 4 test items designed into 12 sections; 6 sections on the north and 6 
sections on the south of the pavement centerline as shown in Figure 1.  Test items were designated as 
LFC1, LFC2, LFC3, and LFC4.  Test items LFC1 and LFC2 were further split into four sections 
denoted as northeast (NE), northwest (NW), southeast (SE), and southwest (SW).  Test items LFC3 
and LFC4 were split into 2 sections designated as north and south. 
                                                      
 
1 Durgesh Gupta, CC5-North Side Data Investigation Report and Future Recommendations From the Data 
Processing Perspective, CSRA. 
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The 2008 and 2009 trafficking took place on the north sections.  The trafficking started in August 2008 
and paused in November 2008 when 12,540 passes were made.  Each test section was loaded with a 
different combination of gear load levels and configurations.  Trafficking resumed in September 2009 
until a total of 22,572 passes were completed on the north sections.  The trafficking continued on 
section LFC1-NW to complete 27,918 total passes and on section LFC1-NE to complete 28,312 total 
passes.  Trafficking was concluded on the north sections in October 2009. 

  

Figure 1.  CC5 Test Items Layout 

Sections LFC1-NW, LFC2-NE, LFC3-N, and LFC4-N were planned to be loaded with a 6-wheel gear 
configuration.  Sections LFC1-NE and LFC2-NW were planned to be loaded with a 10-wheel gear 
configuration.  The aircraft simulator vehicle consists of two carriages, north carriage and south 
carriage.  Each carriage has 5 Modules consisting of 2 wheels.  For north side trafficking, the north 
carriage had 6 active wheels and the south carriage had 4 active wheels.  Figure 2 depicts the 6-wheel 
and 10-wheel gear configurations on the north and south sections.  The figure also depicts wander 
zones for each group of wheels.  Figure 3 depicts the wander pattern of the sample sections that were 
loaded with the 10-wheel gear on the north side and 6-wheel gear on the south side with 9 track 
positions within the wander zones.  Figure 4 presents the wander pattern for a sample of sections that 
were loaded with 6-wheel gears on both sides.  Similarly, there are 9 track positions within the wander 
zones on both sides.  Each wander contained 66 passes on the sections. 
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a) Gear Configuration on LFC1 Sections 

 
b) Gear Configuration on LFC2 Sections 
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c) Gear Configuration on LFC2 Sections 

Figure 2.  Gear Configurations of CC5 Test Sections 
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Figure 3.  Wander Pattern of Sample Sections Loaded with 10-Wheel Gear on North and 6-Wheel 
Gear on South.2 

                                                      
 
2 FAA Website: http://www.airporttech.tc.faa.gov/Airport-Pavement/National-Airport-Pavement-Test-Facility-
/NAPTF-Databases/Construction-Cycle-5/Test-Plan/Wander-Pattern 
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Figure 4.  Wander Pattern of Sample Sections Loaded with 6-Wheel Gear on Both Sides.1 

Contents of Traffic Table 
Traffic tables contain necessary information to track the time, position, load and gear configuration of 
the aircraft simulator in every pass.  Traffic tables are available in the FAA database for 2008, 2010, 
and 2012 test data.  The traffic table for 2009 testing is missing.  The following are the elements of the 
traffic tables: 
 

Traffic ID: Unique number assigned to identify each vehicle passing event.  Traffic ID refers to 
the number of accumulated passes. 
EventNo: A number assigned to a traffic event.  An event is defined as a movement of the vehicle 
with loads. 
SequenceNo: Position within the wander sequence corresponding to event.  The wander pattern 
consists of wander sequences 1 through 66. 
WanderID: Numbers 1 to 66 indicate the north side test items and 67 to 132 are used for the south 
side test items respectively.  WanderID and SequenceNo are the same for north sections. 
EventStartTime: Date and time of the start of a traffic event. 
EventEndTime: Date and time of the end of a traffic event. 
Gearparameter: Gear configuration for the event.  Gear parameter is always “1” for the north 
sections which indicates North Carriage has 6 tires and South Carriage has 4 tires. 
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TestItem: Test item(s) loaded during an event. 
AvgModuleLoads_LB: Average wheel loads corresponding to traffic event. 

Vehicle Information and Traffic Logs 
As the vehicle moves over the test pavement, the vehicle information is recorded through data 
acquisition devices.  The vehicle information that contains the condition of vehicle and carriage 
modules is stored in two files.  Some of the vehicle information such as wander number, carriage 
module loads and positions are recorded in files with extension *.log.  Other information such as 
carriage position, tire loads, and tire temperature are recorded in a separate file with an extension 
*Additional.log.  Key information such as time and vehicle position is present in both files so the files 
can be matched for processing.  Log and Additional Log files are expected to contain event recording 
of ten minutes, and may contain the information of more than one pass.   
 
The 2009 traffic log file format differs from the 2008 traffic log file format.  In 2008, the log files 
contain text (ASCII) header and binary data, while in 2009 the log files contain text (ASCII) data 
without any header. 
 
Traffic Logs: Figure 5 presents a sample traffic log file of 2009 testing.  The name convention of the 
log files represent the date and time of the vehicle pass.  For example, “200909020839” contains a ten 
minute log of the vehicle passes on September 02, 2009 starting at 8:39 A.M.  As mentioned earlier, 
the log files do not include any header, which poses difficulty describing the content of each file.  After 
some iterations and comparison with the 2008 traffic log headers, content of some of the critical 
columns, represented as Channels, were identified with the following description: 
Column 1: Channel 0 –Time in numeric format.  The integer part refers to the date which is the number 
of days from a fixed date.  The decimals denote the time.   
Column 2: Channel 1 – The vehicle position 
Column 3: Channel 2 – Accumulated pass number 
Column 4: Channel 3 – Sequence number 
Columns 7 to 11: Channels 6 to 10 – North carriage module loads 
Columns 12 to 16: Channels 11 to 15 – North carriage module positions 
Columns 17 to 21: Channels 16 to 20 – South carriage module loads 
Columns 22 to 26: Channels 21 to 25 – South carriage module positions 
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Figure 5.  Sample Log File from September 2nd, 2009. 

The tab-delimited representation of the sample log file is also provided as figure 6 to better illustrate 
the content.  The figure shows a few rows of the beginning and end of the recorded log.  The rows in 
between are replaced with dots.  As shown, when the first column data format is changed to 
“HH:MM:SS”, the data changes from “400580.360694444” to 8:39:24 AM, which is consistent with 
the file name.   
 
Columns 2 to 4 of the log file in figure 6 indicate that the log file contains the vehicle record from 
location 82.85 feet offset at wander 42 (pass number 305) to location 183.97 at wander 48 (pass number 
311).  Columns 7 to 10 represent the load of each module of the north carriage.  The calibration factor 
for the module load is 10.  Columns 11 to 15 represent the position of each modulus of the north 
carriage.   
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Figure 6.  Sample Log File from September 2nd, 2009 (Tab-delimited Format). 
 
Traffic Additional Log: There were two different Additional Log file formats recorded in 2009 data.  
Both formats contain text (ASCII) data without any header.  Format A was recorded from September 
25 to September 29.  Format B was recorded from September 29 to October 14 when some changes 
were made by interchanging some channels of format A.   
 
Figure 7 presents a sample Additional Log file in Format A, and is named “200909020839 Additional 
Data”.  Therefore it can be inferred that it is associated with the Log file presented in figure 5.  The 
naming convention of this Additional Log file is similar to the Log file and includes the date and the 
time of the start of the vehicle pass.  This Additional Log file contains about a ten minute log of the 
vehicle information from September 02, 2009, testing starting at 8:39:24 A.M.  Content of some of the 
critical columns of Additional files Format A, represented as Channels, were identified with the 
following description: 
Column 1: Channel 0 –Time in numeric format. 
Column 2: Channel 1 – The vehicle position 
Column 3: Channel 2 – North carriage position 
Column 4: Channel 3 – South carriage position 
Columns 5 to 43: Channel 6 to 44 – Tires temperature and pressure 
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Figure 7.  Sample Additional Log File (Format A) from September 2nd, 2009. 
 
The tab-delimited representation of the sample Additional Log files is also provided in figure 8.  The 
figure shows a few rows of the beginning and the end of the recorded log.  In this figure, the first 
column is converted to time format (“HH:MM:SS”).  The time starts at 8:39:24 AM, which is 
consistent with the file name, and ends at 8:49:09 AM.  The sampling rate used in Additional Log files 
was consistently 0.2 Hz which equates to one record every 5 seconds.  The Additional Log files include 
approximately 10 minutes of the vehicle record. 
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Figure 8.  Sample Additional Log File (Format A) from September 2nd, 2009 (Tab-delimited Format). 

The sample Additional Log files in Format B is presented in figure 9.  The tab-delimited representation 
of it is shown in figure 10.  The time column does not exist in Format B, instead it starts with numbers 
from zero (column 1).  Format B contains the wander number and accumulated pass number, which 
did not exist in Format A.  The content of other channels are as follow: 
 
Column 2: Channel 1 – The vehicle position 
Column 3: Channel 2 – Wander number 
Column 4: Channel 3 – North carriage position 
Column 5: Channel 4 – South carriage position 
Column 6: Channel 5 – Accumulated pass number 
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Figure 9.  Sample Additional Log File (Format B) from September 30th, 2009. 
 

 

Figure 10.  Sample Additional Log File (Format B) from September 30th, 2009 (Tab-delimited 
Format). 
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Traffic Data Processing 
Developing the traffic tables requires processing of the key data elements of the Log and Additional 
Log files.  This process identifies the data points associated with each pass from the Log and Additional 
Log files, matches and aligns them and then calculates the components of the traffic table.  Since there 
are hundreds of Log files that include information of thousands of passes, a MATLAB script was 
developed for batch processing of the traffic data. 
 
Each Log may contain information of multiple passes.  Also, the data associated with each pass may 
not all be stored in one Log file.  To batch process the traffic data, the MATLAB script takes all the 
2009 testing Log files, sorts them by date and time, and combines them in sequence in a single matrix.  
The matrix is called the Logs matrix.  The same process applies to the Additional Logs and a matrix of 
Additional Logs is created.   
 
Additional Log files were recorded in two different formats as explained earlier in the report.  
Accumulated pass number and wander number are not present in Format A (figures 7 & 8).  Time is 
not present in Format B (figures 9 & 10).  When the Additional Logs are in Format A, the time columns 
are common in the Log and Additional Log matrices.  This is used to match other vehicle information 
associated with the run critical to the development of the traffic table from the matrices.  Time, vehicle 
location, sequence number, accumulated pass number, and carriage module loads are taken from the 
Log matrix and the carriage positions along with the time and vehicle location are taken from the 
Additional Log matrix.  The MATLAB script calculates the average carriage module loads for each 
section being trafficked in every run.  When the Additional Logs are in Format B, the vehicle position 
is common in the Log and Additional Log files and is used to match the information from the files for 
each run. 
 
It is critical that the information required to match and align data from the Logs and Additional logs 
exist in the data files.  It is also imperative for an effective batch processing that a consistent pattern be 
present in the input data.  Batch processing of the 2009 traffic data encountered some difficulties for 
various reasons.  One critical difficulty was the inconsistency between the data in the Log and 
Additional Log files.  Another challenge was existence of what appears to be erroneous data.  
Inconsistencies in the Additional Logs formats as well as missing files further complicated the batch 
processing.  In the following section, the key problems found during 2009 traffic data processing are 
identified.   
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Key Problems Encountered in Traffic Data 
Processing 
The following are the critical challenges encountered during batch processing of 2009 traffic data: 

1- Times were not correctly recorded in Log files.  The time of the first record in the Log file, 
referred to as the reference time in this report, is consistent with the file name, but the 
second record starts after a time gap.  This was the case for all the Log files recorded in 
2009.  As shown in figure 11, the second record has a 20 minute gap from the first one.  
The last record in the file is recorded approximately 5 minutes after the second record.  
This contradicts the expectation that every Log file contains 10 minutes of vehicle record.  
This discrepancy was consistent among all Log files.  The sampling frequency between the 
second and last records was consistently 20 Hz which equates to every 0.05 seconds. 

 

Figure 11.  Incorrect Vehicle Record in Log Files. 
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2- A time lag was observed between two consecutive Additional Logs.  For example, the lag 
between the last record of “200909081146 Additional Data” and the first record of 
“200909081156 Additional Data” is 17 seconds (figure 12).  However, the vehicle location has 
changed from station 84.82 to 103.16.  The distance travelled of 18.34 feet is much less than 
anticipated for the 17 seconds.  The 18.34 feet movement of the vehicle is expected to occur 
in approximately 5 seconds based on prior samples in the file.  This issue was observed in all 
consecutive Additional Log files.  This is an indication that the sampling rate of 0.2 Hz in 
Additional Logs is not accurate.   

 

           

 Figure 12.  Time Lag between Two Consecutive Additional Log Files. 
 

3- The reference time in some Log and Additional Log files did not match the file name.  This 
frequently occurred in the Logs that start at 12 AM and 1 AM and was observed in about 15% 
of the files.  For example, Log file 200909030001 refers to testing on September 3rd, 2009 
starting at 00:01 AM; however, the reference time in the log is recorded as 1:26:07 AM as 
shown in figure 13.   
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Figure 13.  Incorrect Starting Reference Time in Logs Files. 

4- The accumulated pass numbers and the sequence numbers, represented in columns 3 and 4 of 
Figure 13, do not corroborate.  Accumulated pass numbers appear to lag one pass.  A sequence 
number must be the remainder of accumulated pass number by a complete wander (66 passes).  
Therefore, a sequence number of 39 as shown in figure 13, cannot be associated with the 
accumulated pass number of 500.  A sequence number of 39 can correctly associate with 
accumulated pass of 501.  This issue was observed in all Log files. 
 

5- The accumulated pass number and the sequence number are not correctly recorded in some of 
the Logs.  For example, as shown in figure 14, the top portion of the log shows that the vehicle 
is at pass 926 and sequence 3.  The vehicle position is decreasing from 311.75 to zero.  Then 
the vehicle starts a new pass in the opposite direction; thus the cumulative pass becomes 927 
and the sequence number changes to 4.  Vehicle position also starts increasing from 0 to 
312.79.  However, somewhere in the middle of this pass, as marked by the red box, the 
cumulative pass is recorded as 926 and the sequence number is changed to 3 which are 
erroneous.  The log must have recorded the cumulative pass number of 927 and sequence 
number of 4.  This erroneous accumulated and sequence numbers were observed in about 1 
percent of the Log files when a new wander started or when the testing resumed after a pause. 
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Figure 14.  Erroneous Sequence and Accumulated Pass Numbers in Some Logs. 

 
6- While the associated Log and Additional Log files were usually easy to identify using their 

common names, that was not always the case.  Figure 15 represents two examples where the 
Log file and its associated Additional Log file had different names.  There is usually a small 
time lag between reference time of the Log files and Additional Log files.  If this small time 
lag spurs into different minutes of time, the files will be recorded with different names.  This 
was the case for Log file “200909091258” and the Additional Log file “200909091259”.  The 
former started at 12:58:57 PM while the later started with 3 second time lag at 12:59:00 PM. 

 
Also, as shown in the other example in figure 15, one Log file was at times associated with 2 
Additional Log files.  Additional Log files “200909091308 Additional Data” and 
“200909091309 Additional Data” are both associated with “200909091308” Log file.   
As shown in figure 16, in about 3 percent of the cases, Additional Log files were missing. 
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Figure 15.  Incompatible Logs and Additional Logs. 
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Figure 16.  Missing Additional Log Files. 
 

7- Data for accumulated pass number 990 to 993 are presented in the “200909072257” and 
“200909072257” files.  Also, data for accumulated pass number 1520 is presented in the 
following Log files with contradicting details: “200909090737”, “200909090748” and 
“200909090812”.   
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Modifications to Resolve Data Issues of 
2009 Testing 
In developing the batch process, extensive modifications were made to resolve the issues encountered 
during data processing discussed in the previous section.  The times of the recorded samples were 
modified in the Log and Additional Log files.  Since the reference time (the first recorded time) is 
consistent with the file name, it was assumed the reference time of each Log and Additional Log was 
recorded correctly.  A sampling rate was then calculated for each Log by dividing the difference of the 
reference times of the log and its subsequent log by the number of samples per file.  Then, the time of 
the recorded samples were adjusted using the reference time and the sampling rate.  If the subsequent 
Log file was recorded after an interruption in testing, the average sampling rate was used.  A similar 
procedure was applied to the Additional Log files.    
 
The average sampling rate of the Log files obtained from this method was calculated to be 7.7 Hz.  
This is significantly different from the 20 Hz sampling rate that originally existed between the second 
and the last record of the Log files.  The average sampling rate for all of the Additional Log files was 
calculated to be 0.197 Hz which is practically the same as the original 0.2 Hz.   
 
This modification to the time column provided integrity between the Log and Additional Log files, 
which is a key factor for developing the traffic table.  The modification also fixed the issue of time lag 
between the subsequent Additional Log files.   
 
As was explained in the third problem listed in section 6, the reference time in some Log and Additional 
Log files did not match the file name.  To fix the issue, various hypotheses and resolutions were tested.  
In comparison to the files that did not have the discrepancy, it was found that the numerical format of 
the times were significantly different.  In numerical format, the integer part refers to the date which is 
the number of days from a fixed date.  The decimals denote the time.   
 
An example of the problem is shown in figure 17.  The reference time in “200909030001” Log file is 
recorded as 40.059798611, which converts to 1:26:07 AM when the format is changed from numeric 
to time.  The file name indicates a starting time of 12:01 AM while the converted time denotes 1:26:07 
AM.  To fix this issue, a “correction factor” was introduced equal to 10 ̂  (5 - number of integer digits).  
The time in numeric format is multiplied by the correction factor.  Then the resulting decimal part is 
divided by the correction factor.  For this example, the repaired number becomes 40059.000798611, 
which converts to 12:01:09 AM.  This matches the time from the file name.   
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Another example shown in figure 18, shows the reference time in the Log file is 4005.949479167.  The 
correction factor was calculated to be 10.  To repair, the number was multiplied by ten and the decimal 
part was divided by ten.  The result is 40059.049479167, which converts to 1:11:15 AM.  Again, the 
repaired time matches the time from the file name.  This repairing procedure was implemented in the 
MATLAB script. 
 
This repairing procedure was implemented in the MATLAB script andapplied to the reference time of 
the Log and Additional Log files that had a mismatched file name and reference time. 
 

 

Figure 17.  Incorrect Reference Time in Some Log Files, Example 1. 
 

 

Figure 18.  Incorrect Reference Time in Some Log Files, Example 2. 
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To fix the issue presented as number 4, the accumulated pass number was increased by 1 pass in the 
traffic table. 
 
The fifth issue discussed in section 6 was manually corrected in Log files identified with the problem.  
The list of files corrected is as follows: 
 

'200909020709.log' '200909040709.log' '200909090216.log' '200909090530.log' 
'200909021301.log' '200909081136.log' '200909090226.log' '200909090540.log' 
'200909021311.log' '200909082106.log' '200909090236.log' '200909090550.log' 
'200909032252.log' '200909082216.log' '200909090316.log' '200909090600.log' 
'200909040452.log' '200909090056.log' '200909090326.log' '200909090610.log' 
'200909040502.log' '200909090146.log' '200909090500.log' '200909090709.log' 

 
It was critical to fix the discrepancy in Log and Additional Log file names (problem 6) for batch 
processing of the traffic data.  Therefore, the file names were changed where appropriate and in other 
instances, the two files were combined into one file with an appropriate name.   
 

Summary and Conclusion 
In summary, the available traffic table of the CC5 experiment from the FAA website includes detailed 
data regarding the position and loading of the testing vehicle over time.  The traffic table, however, 
lacks data from the testing conducted in 2009 which accounts for approximately 45 percent of the 
testing on the north sections.  This study examined the raw data included in the vehicle log files and 
identified the challenges existing in data processing.  This report described the challenges and 
recommended solutions.   
 
The most common challenge among all recorded log files was the inconsistency in recording the time 
of the samples.  Since the reference time (first recorded time) and the log file name matched, it was 
assumed that the reference time was recorded correctly.  The subsequent reference times of the log files 
were approximately 10 minutes apart which was another confirmation for the suitability of the 
assumption.  The sampling rate was assumed to be constant within the Log files, but could change 
between the files.    
 
When the Log file name and the reference time did not match, a correction factor was developed that 
repaired the reference time in numerical format.  When the repaired reference time was converted from 
numeric format to time format, it matched the file name.  This resolved the problem that existed in 
approximately 15 percent of the Log files. 
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Additional Log files included important information required in the traffic data.  During 2009 testing, 
Additional Log files were recorded in two formats.  When the Additional Log file included the time of 
sample (Format A), the time was used to pair the records of the Log and Additional Log files.  When 
the file did not include the time (Format B), the vehicle location was used to pair the records. 
 
Other issues were noted in the log files such as erroneous recordation of the pass numbers that were 
fixed using engineering judgment.  In some other exceptional cases, changes were made to the file 
names to achieve consistency so that the files could be processed in a batch mode.  Also, in 
approximately 3 percent of the cases, the Additional Log files were missing.  As a result, the carriage 
location is missing for these cases in the traffic table.   
 
A MATLAB script was developed to implement the recommended solutions and to develop the traffic 
table for 2009 testing.  The 2009 traffic table implementing these solutions is delivered in combination 
with this report. 
 
While the traffic table was ultimately developed for the 2009 data, it was evidently based on some 
assumptions.  While the assumptions are sensible from an engineering standpoint and are further 
verified by other accepted alibis, they may need to be further refined if other information surfaced that 
is currently unknown to the research team.   
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