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APPROXIMATE CONVERSIONS TO SI UNITS

Symbol When You Know Multiply By To Find Symbol
LENGTH
in inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in? square inches 645.2 square millimeters mm?
ft? square feet 0.093 square meters m?
yd2 square yard 0.836 square meters m?
ac acres 0.405 hectares ha
mi square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
t® cubic feet 0.028 cubic meters m®
yd3 cubic yards 0.765 cubic meters m®
NOTE: volumes greater than 1000 L shall be shown in m®
MASS
oz ounces 28.35 grams g
Ib pounds 0.454 kilograms kg
T short tons (2000 Ib) 0.907 megagrams (or "metric ton") Mg (or "t")
TEMPERATURE (exact degrees)
°F Fahrenheit 5 (F-32)/9 Celsius °C
or (F-32)/1.8
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela/m? cd/m?
FORCE and PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
Ibf/in? poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mm? square millimeters 0.0016 square inches in’
m? square meters 10.764 square feet ft?
m? square meters 1.195 square yards yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi
VOLUME
mL milliliters 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
m® cubic meters 35.314 cubic feet t®
m® cubic meters 1.307 cubic yards yd®
MASS
g grams 0.035 ounces oz
kg kilograms 2.202 pounds Ib
Mg (or "t") megagrams (or "metric ton") 1.103 short tons (2000 Ib) T
TEMPERATURE (exact degrees)
“C Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/m? candela/m? 0.2919 foot-Lamberts fl
FORCE and PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibf/in?

*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 of ASTM E380.
(Revised March 2003)
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Introduction

This document provides a guideline for Intelligent Construction Data Management (ICDM) such
as intelligent compaction (IC), paver-mounted thermal profiling (PMTP), Dielectric Profiling System
(DPS). Specific steps for setting up data lot names, viewing data, and exporting from various ICT vendors
to Veta-compatible formats are included.

This document aims to assist end users in exporting ICT data files from a vendor-specific
program. Therefore, these exported files can be imported to Veta-compatible formats. Veta can import
data from various ICT data to perform viewing, filtering, spot tests, analysis, and report. Veta displays
ICT information in easy-to-read formats, including graphs and maps. Veta is required AASHTO
standards: R 110, R 111, MP 39, PP 114. Veta is also increasingly adopted by US Department of
Transportation. Veta has been sponsored by MNDOT and Transportation Pooled Fund Study TPF-5(334)
“Enhancement to the Intelligent Construction Data Management System (Veta) and Implementation” and
TPF-5(466) “National Road Research Alliance — NRRA (Phase-II).

Further information regarding Veta is available at https://www.intelligentconstruction.com/veta/
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Terminology

Terms

All passes data
Drum passes

Final coverage data
Gridded data
Machine passes
Pass Count

Raw data

Acronym

BCM
CCv
CIS
CMV
DCA
EDV
Evib
HCQ
HMV
ICMV
MCI
MDP
PPM
VL

Gridded IC data that contain measurements from all passes
Pass count based on drums

Gridded IC data that contain the last pass measurements
Processed data after mesh refinement

Pass count based on machines

Number of roller passes for a given gridded data mesh
Ungridded data

BOMAG Compaction Manager software

Compaction Control Value from the Sakai IC system

Sakai Compaction Information System

Compaction Meter Value from the Caterpillar and Dynapac IC system
Dynapac Dynamic Compaction Analyzer software
Estimated density values from VOLVO

Vibration modulus from the BOMAG IC system

HAMM Compaction Quality software

HAMM Measurement Value (similar to CMV).

Generic term for Intelligent Compaction Measurement Value
MOBA compaction index

Machine Drive Power value from the Caterpillar IC system
MOBA Pave-IR pave project manager software

Trimble VisionLink web solution

11



Intelligent Compaction (IC) Data
Systems

Intelligent Compaction refers to the compaction of road materials, such as soils, aggregate bases,
or asphalt pavement materials, using modern vibratory rollers equipped with an in-situ measurement system
and feedback control. Global Positioning System (GPS) based mapping is included as software that
automates the documentation of the results. By integrating measurement, documentation, and control
systems, the IC rollers allow for real-time monitoring and correction of the compaction process. IC rollers
also maintain a continuous record of (nominally) color-coded plots that indicate the number of roller passes,
roller-generated material stiffness measurements, and the precise location of the roller. The sampling
frequency is generally between 5 to 10 Hz, i.e., once every second or 2 seconds. An example of such an
IC roller system is illustrated in Figure 1.

Documentation
system BCM 05

[ h f _ o { ""-—-/ & acceleration
Distance measuring Préeessoﬂcontrol T S— S et ap
sénsor ' unit :

(Courtesy of BOMAG)

Figure 1. BOMAG VarioControl System

To understand IC data, it 1s essential to understand how IC rollers work first.
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IC rollers utilize the framework of a vibratory roller to provide monitoring of IC measurements as
a real-time “visual feedback” to roller operators. If outfitted with “auto-feedback systems”, IC rollers would
automatically adjust roller vibration amplitudes and/or frequencies to optimize compaction. An example of
such IC auto-feedback systems is illustrated in Figure 2.

Display & Operation

Excitation

@ Excentricity %
Al
17 Accelerationsensor

# Rotationsensor

° Control
Unit

Sensors

Automatic Closed-Loop Control I

(Courtesy of Case/Ammann)

Figure 2. Case/Ammann auto-feedback system.

The precise location of the roller, speed, and number of passes over a given location are mapped
using GPS. These systems are commonly used to establish grades and control other equipment pieces.

Compaction meters or accelerometers are mounted in or about the drum to monitor applied
compaction effort, frequency, and response from the material being compacted. The readings from this
instrumentation determine the effectiveness of the compaction process. The methodology to calculate the
material response to compaction is often proprietary, resulting in various intelligent compaction
measurement values (ICMV).

A calibration procedure often correlates the ICMV to a material modulus or density measured by
other (in-situ) test devices. Compaction curves from ICMVs and in-situ test results can be established to
indicate the target ICMV, and optimum roller passes (see an example in Figure 3).

20
c ©
S 18+ % 18 H -
2 16 o @ = o
: ¢2°7 | T o
Sule gifs N I
> 4o . Q ur 12 4
o)) [9) ] A
8 101 © g 91 %.
< : g 6 -
8 T T T T < : : . : m Section 1- Dry
0 2 4 6 8 10 0 2 4 6 8 10 | 2 Secions et

Figure 3. Calibration test — with compaction growth curves vs. pass count for Case/Ammann
ICMYV (ksipp ) and in-situ point measurements (ICPF TXDOT demo).
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For asphalt IC rollers, additional temperature instrumentation is used to monitor the surface temperature of
the asphalt pavement material. This is critical as vibratory compaction within specific temperature ranges
(such as too-cold-to-compact temperatures or tender zones for Superpave mixtures) can have adverse
effects. An example of IC temperature instrumentation is illustrated in Figure 4 to measure asphalt surface
temperatures using an infrared sensor.

Figure 4. Infrared temperature sensor on a Sakai IC roller.

Check on the IC website for the available IC rollers
(https://www.intelligentconstruction.com/resources/equipment/ )
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High precision positioning data collection is the most critical element in IC implementation. To ensure

accurate and consistent data collection, the following capabilities for the roller positioning systems are
required:

RTK-GPS (Real-Time Kinematic-GPS) systems or equivalent on IC rollers with either ground-based
GPS base station or network type of reference system.

Recommended positioning system reports and records values in Northing/Easting or longitude/latitude
in UTM coordinates or state plane coordinates for the project site.

If an offset is necessary between GPS antenna and the ICMV measuring drum(s), it must be input and
validated.

Hand-held rovers are required for both validation tests and point measurements at locations where in-
situ tests are performed using conventional methods.

Figure 6. Network Type of RTK GPS.

15



—Mesh Setting

N

—Mesh Data Setting
Mesh Size

Mesh Criterion

Mesh Anele

Do

70000

ID.DDD

Unit: meter

—Heavy Equipment Setting

Equipment ID I‘I

Series | 5WH90 -G G

ftzet From Antenna

Drum Width &
Lateral Offzet B
Forward Offset G W
Height Offget D
Wheelbase E

|2.1 a0
ID.DDD

IS.EDD
IS.SSD

Figure 8. Offsets from antenna for a Sakai roller.
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OmniSTAR HP
2-4 inch [ 5-10 ¢m
accuracy

Figure 9. An example of network type RTK GPS - OmniSTAR.

The UTM (Universal Transverse Mercator) coordinate system zone is designated when the UTM
grids are produced based on the geodetic GPS data, longitudes, and latitudes. The conversion is based on
The World Geodetic System 84 (WGS84). US State plane is also allowable which is based on North
American Datum of 1983 (NADS83). See Figure 10 for the UTM zones in the US and Figure 11 in the
world. Users can typically select the desired UTM zone in vendor's IC field software program settings.

U.S. UTM Zones

120° 4 1 4o 66°
114”1087 102° 96° gp° g

126°

Figure 10. UTM Zones in the US.
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Figure 12. US State Plane Coordinate (SPC) Zones.
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Other coordinate systems are compatible with the Veta software, such as MNDOT CORS, Oregon CORS,
Map grids of Australia (MGA), and New Zealand map projection.

3 2 STATE OF MINNESOTA
[T DEPARTMENT OF TRANSPORTATION
T T £ CONTINUDUSLY OPERATING REFERENCE STATION (CORS) NETWORK

|
i
1

ﬁél
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Ey |2

/-
Y -+
T 7

Figure 13. US MNDOT CORS.

Oregon Coordinate Reference System (OCRS) Zones
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Figure 14. US Oregon CORS.
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Technical assistance by roller vendors or GPS equipment manufacturers is often recommended:

e On-site staff with sufficient technical knowledge to set up roller-mounted GPS equipment and provide

input for equipment operation during the first day of the field operation.

e Contact information for personnel with sufficient technical knowledge to assist the authors with

technical questions during field testing when on-site technical assistance is not available.

Use of a GPS base station radio operating at 900MHz or higher is recommended (see Figure 17). Many
GPS vendors offer Trimble, TOPCON, Leica, etc. In addition to setting up GPS base stations, there can
also be other options, such as virtual reference stations (VRS) and internet-based correction signals. Before
the beginning of IC data collection during the compaction operation, the GPS setup must be validated using
a survey-grade hand-held GPS “rover’unit to ensure that the roller-mounted GPS provides accurate
positioning data. (Figure 18).

(Courtesy of MnDOT)

Figure 18. Validation of roller mounted GPS with a hand-held rover at a marked location on the
ground.
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The GPS setup and verification can be summarized in the following steps:

L.
2.
3.

hd

Select a Coordinate System

Select Location(s) for GPS Base Station

Set up a GPS Base Station (Initialization takes 30 to 60 seconds, and re-initialization when the

machine first powers up and loss-of-lock)

Set up Hand-held GPS Receiver (rover)

Set up GPS Receiver on IC Roller

Verify GPS Measurements

e  Move the IC roller around until the GPS header computation is initialized.

e Move the IC roller and park at a selected location. Record the GPS measurements from the IC
roller ensuring the distance offsets are applied so that the GPS coordinate is at the center or at
left/right edges of the front drum.

e Mark two locations on the ground adjacent to the right and left edges of the front drum contact
patch. Move the IC roller from the marked locations.

e Use a hand-held rover to measure at the marked locations.

Average the rover GPS measurements if the roller GPS measurement is at the center of the
front drum.

e The differences between the roller GPS and rover measurements shall be within +12 inches
(£300 mm) for northing and easting.
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Data Types

IC data are generally in two forms: Raw Data and Gridded Data.

e Raw Data: Raw data are recorded during compaction operations before the gridding process. Raw
data consists of one data point for a roller drum at approximately 10 Hz or 1 ft. interval. Therefore, the
data mesh or data footprint is about the drum width by 1 ft. Both vibratory and non-vibratory data are
normally recorded.

e Gridded Data: Gridded data are processed from raw data by refining the data mesh. Raw measurement
data are duplicated over the meshes for the entire drum width (i.e., multiple data points cover the drum
width). The refined data mesh size is generally 1 ft. by 1 ft. horizontally. One of the purposes of this
process is to track partial drum overlaps among passes. It is anticipated that the gridding rule will be
included in a future standard.

The raw data and gridded data are illustrated in Figure 19.

]
E, ) ) ) ) ) () ) Raw Data
S
8
Grid size
o$ ° ° ° ° ° °
° ° ) ° ° ° °
PR ) ° ° ° ° ° °
§ ° ° ) ° ° ) °
% o o o o o ° ° Gridded Data
- ° ° ° ° ° ° °
° ° ° ° ° ° °
° ® ° ) ° ) °

Figure 19. Raw data vs. gridded data.
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The gridded data are in two sub-forms:

All-Passes Data: All-passes data include all measurements within a given mesh. All passes are
generally used to build compaction curves in order to establish rolling patterns.

Final Coverage Data: Final coverage data contain measurements from the last passes within a
given mesh. Final coverage data can be used to assess the results of compaction.

Gridded all-passes data and final coverage data are illustrated in Figure 20.

Gridded All-Passes Data Gridded Final Coverage Data
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Figure 20. All passes data vs. final coverage data.

Starting Veta 4.0+, only All-Passes Data is required to import to Veta as the Final Coverage Data will
be automatically generated based on the All-Passes Data.
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Pass 1 Passes1to 2

Passes1to 3 Passes1to 4

Passes1to 5 Passes1to 6

Figure 22. An example of progress of pass count maps of all-passes data.
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Data Contents

The following requirements are consistent with those in the AASHTO R 111 Standard Practice for
Intelligent Compaction Technology for Embankment and Asphalt Pavement Applications.

The IC data files need to include an essential IC data header and essential data blocks for effective data
exchange. Data header consists of information regarding the measurement data in the data blocks (Table
1). Data blocks consist of all measurement data, while each measurement point or block includes all
essential elements (Table 2).

Table 1. Essential IC Data Header

1 Section title 1-95 NB S1
2 Layer number 1
3 Machine trade name My Brand
4 Machine ID (serial number) Machine1234
5 Drum configuration (1: single drum; 2: double-drum) 2
6 Drum width (m) 2.007
7 Drum diameter (m) 1.2
8 Machine weight (metric ton) 14.0
9 Data reporting interval in the direction 90 degrees to the roller moving | 30
direction (mm)
10 Data reporting interval in the roller moving direction (mm) 30
11 EPSG coordinate system code (0 for non-EPSG coordinate system) 3745
12 Non-EPSG coordinate system zone name NA
13 Name index of ICMYV (1: Kb, 2: Evib, 3: CMV, 4: HMV, 5: CCV, 6: 1
MDP, 7: Other)
14 IC Data type (1: Raw data, 2: Gridded all-passes data, 3: Gridded final | 3
coverage data)
15 Number of IC data points 100000
Notes:

e Item 2: A layer is a construction layer that may consist of one or more lifts.

e Item 3: The machine trade name is for the host roller regardless whether it is a retrofit system or
not.

e Item 4: Machine ID is required to filter data if a project file consists of data from multiple machines.

e Jtems 6 to 8: Machine weight, drum width, and drum diameter are used to compute the Nijboer
number to assess the risk of ground or asphalt buckling or cracking during compaction.

e Items 9 and 10: Data reporting intervals are applied to both raw and gridded IC data.

e Jtem 11: The European Petroleum Survey Group (EPSG) geodetic parameter dataset is a structured
dataset of coordinate reference systems and coordinate transformations. EPSG code covers GPS,
UTM, State plane NAD 1983, and others. For example, EPSG 3745 represents UTM 15N.

e [tem 12: An example of non-EPSG is Minnesota Dodge county coordinate system that can be
parsed and recognized by Veta.

e Jtem 13: ICMV can be either from OEM or a retrofit system. ICMV for a retrofit system can be
from a different manufacturer than the one for the machine.
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Table 2. Essential Elements for Each IC Data Block.

1 Date Stamp (YYYYMMDD) 20080701
2 Time Stamp (HHMMSS.SSS) 090504.001
3 Longitude (decimal degrees) or Easting (m) 94.85920403
4 Latitude (decimal degrees) or Northing (m) 45.22777335
5 Height of ground above WGS84 geoid (m) 339.945
6 GPS flag (1: valid, 2: invalid) 1
7 Construction lift number 1
8 Current compaction mode (1: steel vibration drum; 2: steel 1
oscillation drum, 3: static drum; 4: pneumatic tire)
9 Current pass number 5
10 Direction index (1: forward, 2: reverse) 1
11 Roller speed (km/h) 4.0
12 Vibration frequency (vpm) 3500.0
13 Vibration amplitude (mm) 0.6
14 Temperature flag (1: valid, 2: invalid) 1
15 Temperature (°C) 120.0
16 ICMV flag (1: valid, 2: invalid) 1
17 ICMV for the last vibratory pass 20.0

Notes:

Items 1 and 2: The date/time need to be recorded as local time.

Item 2: The resolution of 0.001 seconds is required to differentiate data points during post-
processing for viewing and analysis.

Items 3 to 4: The storage can be either GPS or coordinates, but the numbers need to be precise
within 1cm. For example, at least 8 decimal places are needed for GPS.

Item 6: GPS flag is invalid when the status is at non-RTK mode caused by losing GPS correction
signals or others.

Item 7: Construction lift number is required even when there is only one lift for a specific layer.
Both layer and lift numbers are counted in consecutive sequence from the bottom up.

Item 9: Current roller pass number is the counts of roller machine passes, instead of individual
drum passes, within a given mesh for a construction lift. It is an accumulated value of passes of all
compaction modes. For example, a total passes of 5 consists of 3 vibratory passes and 2 static
passes.

Item 11: Direction index is referenced to machine configuration/movement instead of traffic
directions.

Item 16: Temperature flag is invalid when temperature sensors or recording is faulty.

Item 17: ICMV flag is invalid when starting/stopping a machine or when sensors are faulty or
absent.

Item 18: The unit of ICMV should be either unitless or in SI. That is Kb [MN/m] and Evib [MN/m?].
Accumulated vibratory passes will be needed in the future for using all passes data to produce a
compaction curve (i.e., ICMV vs. pass counts) and for using final coverage data to access the end
results of ICMV.
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Vendor’s IC Data

Vendor

Extension

Source

Table 3. Veta-compatible IC data formats

Format

Gridding

Available ICMV

Multiple

Bomag
Bomag

Bomag

Propeller

Trimble/CAT
Trimble/CAT

Volkel

csva
csvr
tds

txt
vexp

cgt

csv

tds

tds
pln

pln
tds

Csv

tds

tds
csv
tds

file
file
file

file
file
file
file

download

download
file
file

download
file

download

file
file
?

text
text
binary

text

text
text
text

binary

binary
text
text

binary
text

binary

binary
text
binary

gridded
ungridded
ungridded

gridded

gridded
ungridded
gridded

ungridded

ungridded
gridded
gridded
ungridded
gridded

ungridded

ungridded
gridded
ungridded
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EVIB
EVIB
EVIB, ECONOMIZER

Dynapac CMV, Dynapac E-VIB1, Dynapac E-VIB2

HMV
Leica CMV
EVIB, CMV, HMV, CCV, MDP, MCI

EVIB, CMV, HMV, CCV, MDP, MCI

CCv
CCV, Topcon CMV
CCV, Topcon CMV

Caterpillar CMV, Trimble CMV, Dynapac CMV,
Dynapac E-VIB1, Dynapac E-VIB2, CCV, MDP

Caterpillar CMV, Trimble CMV, Dynapac CMV,
Dynapac E-VIB1, Dynapac E-VIB2, CCV, MDP
?

EDV, Volvo CMV
EDV, Volvo CMV

ICMV
no
no

yes

no
no
no

no

no

no
yes
yes

yes

yes
yes
yes



Paver-Mounted Thermal Profile (PMTP) Data

Systems

The PMTP systems in the market use either thermal scanner or camera to measure continuous thermal
profiles behind the paver screed.

Source: MOBA

Figure 25. An illustration of a PMTP System
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Data Types

PMTP records thermal profiles, GPS, paver speeds and paver stops.
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Figure 26. An Example of PMTP Data Types in the Veta PMTP Thermal Profile report

Data Contents

The following requirements are consistent with those in the AASHTO PP 110 Standard Practice for

Continuous Thermal Profile of Asphalt Mixture Construction.

Table 4. Required Information in Data Header —- AASHTO PP80 PMTP Data

1.800 2.000 2.200

Description Example Data
Agency project number, highway and/or section title Highway 77
Machine trade name ABC Company
Machine ID Temp Bar
Lateral spacing between surface temperature measurements, mm [in.] 305 [12]
Longitudinal spacing between surface temperature measurements, 305 [12]
mm [in.]
Vertical distance between temperature sensor(s) and mat, mm [in.] 305 [120]
Reporting resolution for independent surface temperature data—in 305 [12]
the paver moving direction, mm [in.]
Number of lateral surface temperature measurements/sensors 10
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Number of surface temperature measurement data blocks 5000

Table 5. Required Information in Each Data Block —- AASHTO PP80 PMTP Data

Data Field Name Example Data
Date stamp 20130607 (YYYYMMDD)
Time stamp 090504.0 (9 hr 5 min 4.0 s)

HHMMSS.S (military format)

Longitude, decimal degrees, with at least 8 significant digits 94.85920403
Latitude, decimal degrees, with at least 8 significant digits 45.22777335
Distance, m [ft] 0.3[1]
Direction heading, degree angle, clockwise from the north; or [45]

calculated value, in Veta, using values from the other data blocks,
m/min [ft/min]

Speed 9.1 [30]
Surface temperature reading/Location 1, °C [°F]* 143 [290]
Surface temperature reading/Location N, °C [°F]* 149 [300]

a

Surface temperature readings/locations are numbered from 1 to N, left to right, in the direction of paving.
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Vendor’s PMTP Data

Table 6. Vendors’ PMTP data format and Veta-compatibility

Vendor

Trimble/CAT
Topcon

Vogele

Extension

paveproj

tds
tds
csv

Source

file
download

download

download
file

download

34

Format

binary

binary
binary
text

SRS

WGS84

Any
Any
WGS84

Veta SRS
detection
yes

yes
yes
yes



Dielectric Profiling System (DPS) Data

Systems

DPS is a ground-penetrating radar (GPR)-based system that measures the dielectric constant of asphalt
pavements to evaluate the uniformity and density. The dielectric constant is the relative permittivity that
quantifies the material's polarization under electrical fields. Because pavements are constructed in layers
and are assumed non-conductive and non-magnetic, the dielectric constant differences between materials
contribute to the GPR signal reflections from layer interfaces. The DPS measurements can be correlated to
limited asphalt core or “puck” density data to predict the asphalt in-place density for the measured surfaces.
Veta currently allows the linear correlation equation.

GPS Receiver

GPR Antennas

Source: MnDOT, 2020

Figure 27. An Example of a DPS and its components

Data Types

DPS records geo-referenced dielectric constant profile, dielectric quality, sensor heights, speed.
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Project Adddata Repent ||Viewer|| DataFiles Aligament Fiters SpotTests Anlysis | Greride (None)
File View Fiter Group
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Latitude (%); 43.891516 Latitude (') 43.889119
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!
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95 -

Figure 28. An Example of DPS Data Types in the Veta Viewer Screen

Data Contents

The following data contents are compatible with the AASHTO PP 98 “Standard Practice for Asphalt
Surface Dielectric Profiling System using Ground Penetrating Radar”.

Mata data:

- Dielectric value

- Project Name

- Road ID

- Travel Direction

- Lift Designation

- Lane Designation

- Date-time

- Distance (ft)

- Station (ft)

- Lateral Offset (ft)

- Longitude (°)

- Latitude (°)

- Elevation (ft)

- Moving Average Distance (ft)
- Output Interval Distance (ft)
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- Date
- FileName

Vendor’s DPS Data

The following is the summary of vendors’ DPS data.
Table 7. Vendors’ DPS data format and Veta-compatibility

Vendor Extension Source Format GPS
Quality
tds file binary no

m tds file binary no
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AASHTO Data Standards
AASHTO ICT Data Standard

The purpose of the AASHTO MP 39 Standard Specification for File Format of Intelligent Construction
Data is to facilitate ICT data exchange.

The summary of the AASHTO IC data is as follows:

*  Binary format for data

o Performance

o Space conservation

o Protection against casual modification
* Text format for Metadata (data descriptions)

o Easier for parsing and interpretation
* File name extension

o “TDS” (Tagged Data Storage)

The file structure is summarized as:
* Blocks — Sections
* Sections
[file-headers]
[lookup-tables]
[data-headers]
[data-source]
[log-data]
*  Self-describing (all org data preserved)

e}

O O O O

*  One set coordinates per timestamp
*  One machine per file

*  Allow multiple sensors

* Allow coordnate offsets for sensors

*  Store measured data, not calculated values
Data Storage Options include:

* Sensor Section: After all measurements are done. Best Computing Performance

* Log Data Section: During measurement. Most Compact for Data Transmission
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AASHTO ICT Data Lot Names Standard

The AASHTO PP 114 Standard Practice for Data Lot Names for Use with Intelligent Construction
Technologies is to facilitate [CT data filtering automation and management.

Increasing Stationing — &

—

Production ; Data Lot ID

Area Using Centerline Offsets
TH12-HMA-L1-18L-CL
TH12-HMA-L2-18L-CL
TH12-HMA-L1-CL-18R
TH12-HMA-L2-CL-18R

N =N =

Source: Embacher, MnDOT
Figure 29. An Example of the AASHTO Data Lot Names for Undivided Highways

Direction of Increasing Stationing — T = WB 8

Direction of Travel

Using Centerline Offsets

1 |TH110-HMA-L1-CL-12R-WB

2 |TH110-HMA-L2-CL-12R-WB
D 1 |TH110-HMA-L1-CL-12R-EB
TH110-HMA-L2-CL-12R-EB

Source: Embacher, MnDOT
Figure 30. An Example of the AASHTO Data Lot Names for Divided Highways
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Venders IC Data
BOMAG IC Data

System Summary

The BOMAG IC system is summarized in Figure 31.

Roller

Control Panel

Documentation |~

el e R S|

- = —
BCM-05 Office 4
Figure 31. BOMAG IC system.
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Data Management

The BOMAG IC data are organized in a hierarchical data structure: project, lot, layer, and field.
The data management structure needs to be setup before the compaction and data collection. An example
of the hierarchical data structure is shown on the BCM Open dialogue in Figure 33.

(% Open field

Project
Lot

Layer

l Field
L ;DHElﬂtﬂ-n
-y 12
& 13
& 14
=l MaplN1_LowAamp
- iy Fisid_1

Operator;
Weasuring value: EVIB

Method of Positioninging:

automatic (GPS)
Comment:

===

= Map_High&mp
& Feid 1
Map_Lowamp
o fiedd_1
- LNZ_52_map
- L2_52 Map2
L2 52 Wap3
& L2 52 Map4
- NMDIC
—}- NB_L2%1
Toplayer
#y 5 0 500m
&y 5_S00m_on
= WMDE1
NE_LNZ 52
fayer2
-] toplayer
R

L] (L]} ¥

LM2_ 52 - information

oK |

Cancel

Figure 32. Hierarchical structure of BOMAG IC data.

Data Lot Names
NA

Data Export Procedures

BOMAG IC data can be downloaded from the onboard display unit using a USB flash drive. Users
should be cautious about setting up BCM prior to data collection during compaction following a hierarchical
project structure: Project/Lot/Layer/Field. The downloaded files need to be restored to a computer by using
the BCM Office software before the export process. Consult the BCM Office users’ manual for further
details.

View the restored data using the BCM Office software:

1. Use File/Open, and select a specific Project/Lot/Layer/Field.
2. Inspect the data by using various viewing options.
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Direct Download from Cloud to Veta
NA

42



Export BOMAG IC data to CSV files using the BCM Office software:

1.

(94

Select
File/Export/CSV from
the software menu.

Under the “Values
available for export”,
select all items and
click the double-arrow
button pointing to the
right.

Select “Export data
over complete width
(grid data)”.

Select the default ©,” as
Delimiter.

Select “All passes”.
Click the folder icon
and rename the export
file as “*.csva” (CSV
files for all passes
data).

Click Export to export
to the csva file.

Select Last Pass and
repeat the process to
export final coverage
data and save as *.csvp
file.

Both the *.csva and
*csvp files can be
readily imported to
Veda 4.0+.

:L":" = 3 “- B m

Qpen...

Prepare Mermonystick
Read Memonystick

Backup...
Backup and delete...
Read back backup...

m Contruction site  View Comelation Evaluation Extras Help

©i+O B L2S1|Toplayer||S_500n

13

[Cepor | Cov. |

Pagesetup...
Pagepreview...
Print...

Exit

Ctrl+P

Ctrl+X

i CSV Export

Values available for export

[Birestion
Roller pass
Crynamic pass
Static pass
Pneu pass

Chip spreader pass
Installation temperature
Core temperature

(7 Export data from center of drum (origin data)

(@) Export data over complete width (grid data)

(C) Export data at positions of POl s with Category M.....

from to
_ 1 - 250 %
© Allpasses in length : 250 5
1 250
() Last pass
@ P ecti from to
® .
S — mwigth |1 4] 250 12
Passes (2;3;5)
1 250
. [=] Delimiter 1
CATmp\CA IC bomaghC Demo Sept 4-6 Sta 325+_2014072%.csv Export

Values to export
SR -
Northing
Easting

EVIB

Elevation
Position quality
Ampltude
Frequency
Speed

Jump
Temperature
Pass No.

& & & @

@ All

Range ( only at track dependent field
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Caterpillar-Trimble IC Data

System Summary

Hardware Caterpillar IC rollers

for double drum rollers

for single drum rollers

Onboard
Display
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Documentation

VisionLink

Figure 33. Caterpillar-Trimble IC System.
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Data Management
The Caterpillar-Trimble IC data are managed with VisionLink.

A specific " On-Machine Design " needs to set before any compaction for a given lift of a section,
a specific “On-Machine Design” needs to set. Then, select the desired “Design” under the Project Data
Filters before the data export. This would bypass current issues with time stamps and layers/lifts. Note that
Veta current analyzes one lift at a time.

Hello Transtec! - Preferences | Logout | Help

4 | Projects > FHWA ME iG Demo B = 1 Results
W All Assets (1) Fleet | Alerts = Health |~ Maintenance | Utilization |~ EJGTEEIRY Administration |~
@ Groups 3D Project Monitoring 07-28-14 12:00 AM - 07-29-14 11:59 PM ~
= WMap Inf
@ Projects j o breculelee \ﬂl Project Data Filters
! < 2 Ashland (053)
FHWA ME iC Demo B s ]
Surveyed Surface New Filter v x
FHWA MD IC demo + Bn o7 |
105 ]
L Florenceville-Bristol
U] o Unsaved Changes Apply
B On Machine Design -
@2
am e Waodstock i ign fil
- L55 T [+/] Set On Machine design filters.
f
/Dak el Select Designis) Loaded on Wachine
C
Baxler DAY1 o
State Park Island Falls E}
i3] =
< [122]
“oneag al
kes o} {3
ess Area
@ Proofing Run v
Giand Lakey
O} .Isﬁ'\;’\{\f'}j
s O
() Elevation Type v
{iD ®
[o5) @ e Alignmenl -
v Map data 82014 Google 10km L——1  Terms ofUse Report a map error 2

Figure 34. View data in VisionLink.
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Data Lot Names
Use either the “Design” field or “Measured Data” field for the Data Lot Names.

Option 1

If a 3D design or 3D linework created from Trimble Business Center will be used, then that “design” can
be selected in the following menu once loaded to the control box. These can be project specific if each
machine is using the same “design”:

Select Design File
New

Level
Alignment Single slope Road 2
Lucky 7 crescent SVD New
MAP 01 Map Slope
MAP 02 Map
TN4100 SVD
Training Haul Rd Slope New
Training Pipeline *x% STRING MISSING Map
Training Road Road
Training Site SVD
Training Site 2 SvD
Trainini Wide Rd SVD

“Maps” can also be created in the field if no pre-generated 3D design or linework are used. In this case, a
"Map" is considered a “design” from the software's perspective. These new “maps” can be created using a
desired (pre-loaded) coordinate system or auto-created on design load based on GPS positioning. The
“Map” can be named anything and selected in the same menu path. These are machine specific - not
necessarily project specific if each machine is creating a differently named Map:



Map Name

TH12-HMA-L1-24L-12L

Select Design File

New
Level
10_ Radius in Parking Lot SVD A
Alignment Dual slope Road New
Alignment Single slope Road Slope
Lucky 7 crescent SvD
MAP 01 Map New
MAP 02 Map Map
TN4100 SVD
Training Haul Rd Slope
Training Pipeline **% STRING MISSING
Training Road Road
Training Site SVD v

It is the same process for GNSS based CCS900 systems and GNSS based PCS900 thermal mapping
systems. Users can either use designs or linework created from Trimble Business Center or use the "New
Map" functionality to create an in-field design that is then referenced from all collected mapping data in
office software analytics.



Option 2

The new Trimble Earthworks and Roadworks compaction systems can also utilize 3D designs from the
office, but users don't have to use them. The terminology with the new systems are "Measured Data"
containers (instead of new "maps").

Using a design:

M. Trimble® Roadworks o a £
JOB SETUP 0
Positioning Source GNSS Left Project | Simple Road v

’ Mode | Design hd
ooy
". Measured Data | Data 1 v
Design | Simple Road Desi...

Simple Road Design No Mainfall.v01

New "Measured Data" store for mapping data:

M. Trimble® Roadworks

NEW MEASURED DATA

Measured Data
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A 3:45

M. Trimble® Roadworks o A £
JOB SETUP ()
[ Positioning Source GNSS Left | Project | Simple Road v

Mode | Compaction Map...

Measured Data H12-HMA-L1-24L-12

Extra Linework
(optional)

Simple Road Desi...

A Trimble® Roadworks
IEfTH12-HMA-L1-24L-121
© Temperature o

® i

oomifl |z

32821.85 ® 32859906  327.75 %

Northing [FT] Easting [FT] Elevation [FT]
eee
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Data Export Procedures

1.

3.

Make sure the “Preference”
settings are compatible with
Veta. Date Format:
MM DD YY., Units: US
Standard, Temperature Unit:
Fahrenheit.

Make sure the desired
“Design” under the Project
Data Filters is selected prior to
the data export.

Ensure the No Lift Filter is
selected.

4. Select Administration/Export

from the menu.

; paserd

Time Zone: | (GMT-0800) Central Time (US & Canads} v |
Language: & | English -

Units: % | USStandard | ¥

Assst Label Display: #| Asset ID -

Mater Latel Display: & | Mour Meter | v
Drte/Time Format: % MM_DD_YY w | - |w|| HHLMMAMPM v | |: 0w
Location Dispiay: # | Site -

J
Cumency Symbak: % § | w
Nurrber Format: % | NNN.MNNN | ¥ |

Terperature Unit: & | Fahrecheit  w

Examples
Dete/Times Format: 08-01-1311:40 AM
Cumrancy Symbol: $12.34

Murrber Format 30,4758

VISIONLINK A~ Sea Hello Transtec!

4| Prapcts > FHUA M  Der

& Al Assets (1) Floot | Alerts | Hoalth | =| maintenance | Utiization |~ R clRd Adminisiration |+

= Growns
. Projects.

FHWA ME IC Demo B

T

N B - Bx

FHWAR - 151
MO0k scils G
"

On Muchine Design
¥ Sst0n Maching desgn fiters

b e
Moo than 5 pases

m
om
cn | T

nm

el (<>

Asset -

Lift A
/| Set Lift Filter
Select lift definition method

L Mo Lift Filter v ,I

All passes included
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Within  the “Management
Exports/Export Type” dialog,
select the Export to Veta,
Coordinates
(Latitude/Longitude), and
Output (All Passes) to export
the all passes data. Click “Next
— Details”

Within  the “Management
Exports/Details” dialogue,
click “Next — Summary”

Within  the “Management
Exports/Summary” dialog,
click “Export”

a B

Susemar smocenrae [l gt Comprction & 8503 (5] v v ka2

catop .. Y Gosgle 1] Gl - I (1297) -

& AlAssats )

- Csps

]
[rme———

X

£} Manage Exports

| | EwortTiee Ly Dotsis [

Current Project: FHWA MD IC demo

Please choose the export type and specific export

Type Options

3D Project Data () Surface

Coordinates:
@jazzCon () Notthings / Eastings
(+) Export to Veda

(=) Latitude / Longitude
Use this aption to export Production data in cell Output:
grid format to a .csv file for import to veda
(») Final Goverage

View a sample...
(O Al Passes

Cancel |_Next - Details »

£% Manage Exports X

1 Export Type . Details
Current Project: FHWA MD IC demo

- Summary d

Export pass counts from production database to as CSV file.
Project Data Filters

Select Fitter: | <Current Filter Settings> =

Date Range

I8 07-01-14 - 07-20-14 ~

File Name

Back - Export Type Gancel (et Summany»
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£} Manage Exports x

Export Type - Details - Summary |
Current Project: FHWA MD IC demo |

Please review the export parameters.

Filter Details Export Type
<No Project Data Filter> 30 Project Data - Export to Veda - All Passes
8. Select a target folder to save the
exported zip file. v ———1
Filter: <None:
Coordinates:  Latitude / Longitude
File Name: Al Passes (20140729 100814).zip
Date Range
07-01-14 - 07-20-14
]
Back - Details Cu

Cpening AllPasses(20140729122628).zip

You have chosen to open:

CIl AllPasses(20140729122628).zip
which is: Compressed (zipped) Folder (210 bytes)

from: hitps://www.myvisionlink.com

9. Click “Back — Details”, then
“Back — Export Type” and
Repeat the above steps for ©) Openwith | WinZip (default) -
“Final Coverage”

What should Firefox do with this file?

@ SaveFile

Do this autornatically for files like this from now on.

10. Unzip both the last pass and all
passes files to csv files. These

csv files are ready to be oK

imported to Veta.

Direct Download from Cloud to Veta
The Caterpillar-Trimble IC data (ungridded *.tds) can be imported directly from the Cloud to Veta.

The user needs to have a login credential and set up in Veta. Then, select the account, site, and time frame
to download data.
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Dynapac IC Data

System Summary
The Dynapac IC system is summarized in Figure 36.

Rollers GNSS Smart Antenna

On-Board display

Gateway

Double drum

On-Board display

|}

Single smooth drum

Onboard
display

Documentation Dyn@lzser

Figure 35. Dynapac IC system.

Data Management

The Dyn@lzser IC data is stored in a database under Project/Object/Layer. The original file can be
exported to text files.
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i DCA | B -

E* PROJECT: 20141020-100718

OBJECT: 20141020-100725

LAYER:  20141020-100728
SELECT/CREATE

North 1549668.056
East 40.08

—-50

Evibl
Progress

Figure 36. Dynapac Dyn@lzser IC Display

The Dyn@lzser IC system allows users to prepare a new project with different objects, layers, and
sections prior to the fieldwork. A grid system can be selected to be used for positioning including UTM
coordinates. Other grid systems can also be used based on transformation from WGS 84 to the desired local
grid systems.

The Dyn@]lzser documentation structure can be transferred to the roller computer using a USB
memory stick after the data are recorded. Further objects, layers, and sections can be added to the roller
on-board computer if needed.
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Data Lot Names
NA

Data Export Procedures

Once the data is recorded, it can be viewed and analyzed on the roller on-board computer. Users
are strongly recommended to transfer the data to the office computer using a USB memory stick.

To export from database to text files:

1. Open a project in Dyn@lyzer
software and select a desired
Project/Object/Layer.

2. Connect USB-stick

3. Click “Export Text File”

Export PDF

Export Text File

The exported text data can be imported to Veta for further analysis.

Direct Download from Cloud to Veta
NA
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Hamm IC Data

System Summary
The Hamm/Wirtgen IC system is summarized in Figure 38.
Rollers

Double drum Single smooth drum

Onboard
Display

Documentation [L=rn 5w

GwEXt— PR

@] M|« 0] o 7] 1=

v e | m::"“—;ﬂHCQ

Figure 37. Hamm IC system.

Data Management
HAMM IC data need to transferred and stored locally under the following folder.
"C:\Users\Public\HammHcqData\Project"

HAMM IC data are stored in a folder that contains 7 sub-folders: Calibration, Dictionary,
ErrorData, Export, PlanningData, Project, and Settings. The raw IC data are under the “Project” folder.
The export files, once done, are in the Export subfolder.
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in library = Share with « Mew folder

F

Mame Date modified Type
. Calibration 10/24/2012 909 AN File folder
.. Dicticnary 10/24/2012 %09 AM File folder
. ErrorData 10/24/2012 %:04 AN File folder
. Export 10/24/2012 9:09 AM  File folder
. PlaningData 10/24/2012 9:04 AM  File folder
. Project 10/24,/2012 9:09 AM  File folder
. Settings 10/24/2012 9:09 AM  File folder

Figure 38. HAMM HCQ software — Folder structure.
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Data Lot Names
NA

Data Export Procedures

Using a usb flash drive, HAMM IC data can be downloaded from the onboard display unit. Native
HAMM IC data are organized in folders for any given project. The raw IC data are stored in binary files
with the “hcq” extension under the “Project” subfolder. No naming convention is required.

View HAMM *.hcq data using the HCQ software:

1. Select File/Open Project from the menu.

2. Under the “Open project” dialogue, select the Project and Section and load the data.

3. Adjust the view setting to view desired IC maps. Note that HCQ allows split screens to view two
types of data maps at the same time.

4. Use the Analysis/Filter setuB to filter and view desired data. .

MaX+—EDR

@ Bms]0] o7 1=
i et | T
A A
v v

T4 N N N |

Figure 39. HAMM HCQ software — Open project dialogue.

Export HAMM *.hcq data to text files using the HCQ software:

1. Select File/IC Export All Data to export all-passes data.

2. A “File > IC Export Dialogue would appear and show progress bars. Click the OK button once the
Export is finished.

3. Use Windows’ filer explorer to navigate to "C:\Users\Public\HammHcqData\Project" and select
the current project name and its Export subfolder.

4. The exported data will be saved under the Export subfolder with * amd.vexp as filename extension.
Use only the front drum data to import to Veta. Normally the file name would consist of date stamp
and “F” instead of “R” (e.g. Mainline Surface IC 2070045F(2) 1 amd.vexp).
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Site  HAMM.network View Planning dsta  Anslysis  Options 7
Mew project Ill-! ,

oo me®] o] §[ERT
Imgpon g .DU-M_NF
Expon 4

IC Export #il data
IC Expart proof data
Print

bt

..=qu|; ¥ 13373 Bagses @17 1 | ";:sFﬁ“yu;‘—,l Tempaate
| RN | KR T 1 1 ] RS L L LR ] ] | )

Alle Daten irm IC-Format expostieren. UM

Figure 40. HAMM HCQ software — Export menu.

File->IC Export all data: i N
Machine: 2070045R - HD+120VV_H

|

Layer: Test
23
]
Area: 18353467 82645636100 - 433 Export finished. I87H7751900 : 4336776.41826557650

oK |

Qutput measured data:

Abort

Figure 41. HAMM HCQ software — IC Export all data.

Direct Download from Cloud to Veta
NA
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LEICA IC Data

System Summary

The LEICA GEOSYSTEMS IC retrofit system.

Roller Components

IC retrofit can be mounted on a selected Soil Compactor for Pass count and
CMYV (Compactor Meter Value) readings.

26"
xRN
S N,

Documentation

System ConX.

is o Demo B orerck 3 &
Seica Demo ] arendat x N
@ Tack  @Sync gy Visuolization € EothMover 4 Utilzation £ configure
Visual Machine/Models/4_Valsin. v Flol 99 v Date R ge v Cell size: 0. % Use for: Passcou. W

Leaflel | Terms & Foedback

Figure 42. Leica IC system.
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Data Management

The Leica Geosystems IC documentation system is Leica ConX web service with the ability to export files
to Veta.

Open the internet browser and select your Leica Geosystems ConX start page.

Geosyatems

LANGUAGE v when it has ta be right Lm

Welcome to Leica ConX

Username

Password

Remember me

Figure 43. Leica IC Viewer Program.

Data Lot Names
NA
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Data Export Procedures

1. NaYigate to the  ——r r— >0
Productivity tab. !

@Tock  @syc gl Viswoizaton

) Eorthmover & Utiization 43} Configure

Visual Machine/oceisid_vaisn. | | Flol 99 | Datehange v | censzeo. | useforpasscou v

|EmmEon

2. Use the filters (and Y e
advanced filters if e by LT O AL
necessary) to find the

data needed.

£k Configure

Genera Plot Statianing

Unit Filters: All

# Centerline ¥ Coordinate grid ¥l Scale [ Vibrated only [ Over refmodel only  Low 8750 High 8300 Leit

Elevation Passcount

Leaiet | Torms & Fecback

3. Click the Export - o— — -
button.

© Track 23 sync 1 Visualization € EarthMover 4 Utiiization 43 Configure
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4. Select “Veta - CGT”
and click the Export
button.

Bitmop

PNG
Report
FOF

Veto

5. Download the
report.cgt.zip file and
unzip it to your local
computer.

41 5] g Compressed FolderTools  Downloads
Home  Share  View Extract
“ « 4 & > ThisPC > Downloads )
B This PC A Name Date modified
[ Desktop i iM_Stein_m,:dgexlgﬂ—Fﬂdig_vei_(T?cht.zip 2018-04-04 10:21
| Documents [ Type: Compressed (zipped) Folder
J Downloads | Size: 119KB
: | Date modified: 2018-04-04 10:21
j Music
&= Pictures
& videos

‘i Local Disk (C3)

1item

w

1item selected 119KB

Search Downloads

Type

Compressed ...
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6. The CGT.GZ files :
. V H i@ - LeicaProjectDemo - Veta 5.0 o [ x
can then be imported to (o &
Project § Add File Report
Veta 5.2+ i
Add data files
This ntain data. Use the Add file button in the toolbar.
V Open x
“ v 5> ThisPC > Downloads > 13000_Stein_wo_edge.xml-Ferdig_vei (77).cgt v|® | Search 13000 Stein_wo_edge... 0
Organize = New folder - 9
[ This PC L] Name Type
B Desitop ' Roller_unit_1-13000_Stein_wo_edgexmi-Ferdig_vei_(77).cgt.gz GZ File 116 KE
8 Documents ] Roller_unit_2-13000_Stein_wo_edgeami-Ferdig_vei_(77).cgt.gz 8 54 GZFile 5KB
4 Downloads
D Music
& Pictures
Ll H Videos
% Local Disk (C9) v
File name: | “Roller_unit_2-13000_Stein_wo_edge.xml-Ferdig_vei_(77).cgt.gz” "Roller_unit_1-13000_Stein_wo_t ~‘ Leica (“.gz) ~

Open Veta 5.2+ and create a new project.
When done add files from your folder with ConX exports.

Optionally, users can import the zip files from ConX (*.gz) directly to Veta.

Direct Download from Cloud to Veta
NA
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MOBA IC Data

System Summary
The summary of the MOBA Compaction Assistant (MCA-3000) system is shown in the table below.

Roller

-—

Touch screen display

GNSS antenna

WIFI antenna (optional)
GSM antenna (optional)
Uninterruptible power supply
T-connector (optional)

IR temperature sensor (optional)

0 N o a b~ WD

Acceleration sensor (optional)
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On-board display

Documentation

Xml Report

e@| | CAProjects\Test?\2017-12-19.03 ROLLERL 62003¢ O - © | (2 Compaction Assstant Repert .| (& Compaction Assisant Repo... | | e 3
- - (a
Compaction Assistant Report
Jobsite information
Date 2017-12-19
Start time 2017-12-19 09:54:19.739
End time 2017-12-19 15:55:05.660
Jobsite name test
Group ID 3
Start station 0.00 (+)
Start WGS84 coordinate 7.9468131999990144deq 49.9802588999999950deg 85.370m
Operator name PIERRE
ICMVName 9
Machine
Machine name rollert
Manufacturer model DV+90i W-5
Machine type double drum
Machine dimensions 1.680m 3.250m
Axel loads 4645.000kg 4725.000kg
Machine ID 6200341d264
Mission
Required static passes 7
Required vibratory passes 7
Temperature range 74.0°C 140.0°C 0.0°C
Vibration settings 65 20%
Overview
1
1 2im
188m
Grid Analysis
Grid size: 100m x 100m
Section: 1-1
Static passes Vibratory passes Surface temperature(first)
Liedia ‘UJ’"N L ? !
g 21 AL
W
< >
5% v
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CEval desktop application

a5 CEval

Help  Settings
Project explorer Map | Source | Check paints Roller points Raw data Direction
= nenProject_201806 14100300 I = = 11l| Actons | Histogram Cadulated data Ignored data
g 5 —_—— d bl
£ 2017-12-19_03_ROLLERLY || | o A = e m
- Default 18
Selection mode  Polygon -
o et £ \Visualization mode | All Passes -
% Raster grid size  0.25m *0.25m -
SelectedPoint Machines  |[/] 6200341d264

Export options
Qutput missing data as

Output sensor error as Nal;

ndon @ Reference point position | =,

_, by Leaflet | & OpenStrestMap

Figure 44. MOBA IC system.

Viewing Program

MOBA Compaction Assistant (MCA-3000) - consisting of a GNSS antenna, an on-board computer, a touch
screen, a temperature sensor (optional), and an acceleration sensor (optional) - supports the operator by
displaying the number of roller passes, surface temperature, and compaction values of the whole project.

Depending on the GNSS antenna, the position of the roller is recorded with a decimeter-to-centimeter-level
accuracy. The Compaction Assistant enables the operator to achieve the preset compaction by evenly
compacting the entire working area. It results in a homogenous compacted material preventing later
damages to the road surface.

The fleet configuration enables the operator to see all the rollers' static and vibratory passes on the same
project. Therefore, the operators have a whole picture of the project and improve compaction by working
in collaboration.

Data Management

After finishing the work, a work report of the whole project can be generated for post-processing, which is
either saved on a USB stick or transferred to the cloud server.

The file naming convention can be taken from the MCA-3000 user manual.

The report can be viewed directly in Internet Explorer or in the PC desktop application CEval.
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Data Lot Names
NA

69



Data Export Procedure

Select the project on
the on-board
display

HMI_MOCEA_Terminal Project Infe

E

Project Info

Load Project

2017-12-19_03_rollerl

Operator Name

Jobsite Name

2

Group Number
Start Station

Direction

Generate the report
on the on-board
display

HMI_MOBA_Terminal Report
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Unzip the report to
a local directory on
the PC.

The data are
contained in the csv
file.

WA
@uv| .« Projects » Test2 »

- | 4 | | TestZ durchsuchen

Datei Bearbeiten Ansicht Extras 7

Organisieren v = Offnen In Bibliothek aufnehmen v »

2[]17-&19 Lang MCA_Repo
_03_R rt.xsl
R1_6200341
D264_MC...
Start CEval.exe and
load MCA report “(_‘"" =
Fils | Help  Settings
(csv) from  the Import MCA file | [Acions [ Hstogam | Coclateddote | lgneredcata |
i Ty T | checkpoints [ Rollerpoints | Rawdata | Directon | |

above location.

\ Infrort MCA filein new project I

load Project

save Project

4
Leaflet | & OpenStrestiap

S
@uv\ |« Test2 » 2017-12-19.03_RO... 49 ][ 201
Datei Bearbeiten Ansicht Extras 7
Organisieren v [J3 Offnen Drucken E-Mail Brennen  »
oty

2017-12-19 03 R 2017-12-19 03 R 2017-12-19. 03 R 2017-12-19. 03 R
OLLER1_6200341 OLLER1_6200341 OLLER1_6200341 OLLER1_6200341
D264 MCA Repo | D264 MCA Repo D264 MCA Repo  D264_MCA Repo.

rt.osv rtxml t_CMVFMap_... t_CMVFMap_...

e SEE

» o -

——e
2017-12-19 D3R 2017-12-19 D3R 2017-12-19. 03 R 2017-12-19. 03 R
OLLER1_6200341 OLLER1 6200341 OLLER1_6200341 OLLER1_6200341
D264_MCA_Repo D264_MCA_Repo D264_MCA_Repo D264_MCA_Repo
rt_PassesStatic... rt_PassesStatic... t_PassesVibMa... t_PassesVibMa...

2017-12-19. 03 R
OLLER1_6200341
D264_MCA Repo
rt_PassesStatic...

P Ty

n

2017-12-19 03 R
OLLER1_ 6200341
D264_MCA_Repo
t_SurfaceTemp...

2017-12-19 03 ROLLER1 6200341D264 ... Anderungsdatum: 07.06.2018 10:58
n Microsoft Excel-CSV-Datei GroBe: 238 MB
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Load and view the
data.

1. Choose raster
size: 0.25x0.25cm.

2. Import the data.

3. Center the map to
the worksite.

4. Show the map.

| Files  Help

al CEval

Project explorer

Settings

Map | Source |

= newProject_20180614100300 T T T 7 % v

=) SreFiles

-

|

[
Leaflet | © OpenStreetiap

o[ x

teddata | Ignoreddata |

Output missing data as ;

Output sensor errar as Nal;

Reference point pesition [

5l [z @ (m
Palygon -
visualzation mode [all Passes -
Raster gridsize  0.25m *0.25m \
Machines 6200341d264 1
Export options

P — i

Generate the Veta

export file. 0.l =l
Files Help Settings

1. Select  the
machine(s). For
each selected
machine a separate
export file will be

generated.

2. Set “Export
options” as shown
on the screenshot.

3. Click the “Csv”
export button.

4. You will be asked
to enter the location
and the name for the
exported file.

Project explorer

=) newProject_20180614100300

(=) Srefiles

[+ 2017-12-19_03_ROLLER1 |

-Default

< (T

SelectedPoint

Lesflet | © OpenStreetMap

ck points I Roller points I Raw data | Direction ‘
] || Actiont™NQHistogram | Cachdated data | Ignored data | |

BT EE

Selection mode

Pnlll export as csv File. Compatible with Veta >=

Visualization mede [ all Passes

Raster grid size  0.25m *0.25m -

Machines

S20034A NN

I

Export options —

Output missing data as ;

Output sensor error as NaN;

Reference point position [

Load the exported
file(s) to Veta using
the “Open” button.
The type of the
import file will be
recognized as
“MOBA
Compactor”.

Veta 5.1

V@ % e

= o

Project Recent

Getting Started

Recent Projects
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Direct Download from Cloud to Veta
The MOBA IC data (ungridded *.tds) can be imported directly from the Cloud to Veta.

The user needs to have a login credential and set up in Veta. Then, select the account, site, and time frame
to download data.
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Sakai IC Data

System Summary

Roller

Control Panel

Documentation

Prajoctile

Uplasded Beon, May 5 2014 3147 AW

rarearps

e e gy ey P — e

S |
TOPCON SiteLink web service with the ability to export files to
Veta

Figure 45. Sakai IC system.
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Data Management

The Sakai IC documentation system is TOPCON SiteLink web service with the ability to export
files to Veta.

&% TOPCON

Password

Stay signed in?

Forgot your password?

Figure 46. Sakai Uses TOPCON sitelink3D.

Data Lot Names
NA
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Data Export Procedures

1. Select “Reports”
from the Menu.

2. Click “New
Report” on the
REPORTS screen.

3. Select
Report”

“Pln

A———

Sites
Project File

As-Built Layers

Activities

Delays

Operators

Add tasks, a

# Home > Operations > Repors

& RECENT

v : Report Type: All Status: All User: Al

Pin Report
Day 1A

Report Range: Jul 26, 12 AM - Jul 29, 11:59 PM
(finished an hour ago)

)

Created: Between

Users

Subscriptions

You are currently managi

2%th Jun 2014 a...

George Chang

FHWA Idaho Field Project ~

New Report

Choose a Report Template

Blank Report Templates
® Task Haul Report

¢ Task Compaction Report

® Task Pass Count Report

® Task Volume Report

® Task As-Built to Completion Report

® Task Temperature Report

® Surface Comparison Report

* Haul Report

¢ Volume Report

¢ Csv Compaction Report

¢ Tn3 Report

¢ Pin Report

* Temperature Report

¢ Pass Count Report

Cancel
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4. Provide report
Description, select
a region, select As
Build Layer, select
PLN format (all-
passes), Set
start/end
Date/time,  then
click Generate
Report.

v M @

n e -

m

v W @

DESCRIPTION @
Day 1A

REGIONS @

Define one or more regions on the map:

AS-BUILT LAYER @

Select an As-Built Layer

Day 1- 1A breakdown

PLN FORMAT SELECTOR

© PLNS format (final coverage)

@ PLN format (all-passes)
DATE RANGE AND SCHEDULE @
One Off  Scheduled

ReportRange  (Ame
Configure the report query date.

Start

26/Julfd | B 1200am @

End

29/Juind | A M58 pm | @

EMAIL®
@ No - do not send email.

5 Yes - send an email to those below after the report has completed

Q RECENT
T Filte Report Type: All ~ | Status:All v | User: All ~
IEl PIn Report
Day 1A Running (started  few seconds ago)

HELP

Use the "Region” menu to add a
user defined region for which t
compute cut and fill volumes. Once
“Add Region" s selected, dlick on the
map to set the region boundary.

Back

HELP

Use the "Region” menu to add a
user defined region for which to
compute cut and fill volumes. Once
“Add Region” is selected, click on the
map to set the region boundary.

Back

New Report

Created: Between 29th Jun 2014 a... ~ +]

George Chang o
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)

. # Home > Operations > Reports You are currently managing site: | FHWA Idaho Field Project
Generation is 5 i i :
under progress
with notes

“Running (started
a few seconds

G RECENT New Report

ago)aa Y Filte Contains text Report Type: Al Status: Al User: All Created: Between 28th Jun 2014 a... 1+
@ Pln Report Report Range: Jul 26, 12 AM - Jul 29, 11:59 PM George Chang &
Day 1A (finished 2 minutes ggo)

com pl et e, are p ort # Home > Operations > Reports You are currently managing site: | FHWA Idano Field Project =
range would
appear.

Q@ RECENT New Report

Y Filte Conta Report Type: Al Status: Al User: All Created: Between 29th Jun 2014 +]

Click the gear
wheel symbol and [ e S « S
select Email.

W Delete

Email this Report

Enter the email To
address for
receiving a
download link for Subject

the PLN report. Pln Report - Day 1A

Send Cancel

Download the
report.zip and
unzip the PLN file PLN RE
to your local
computer. Rename | Boar1a
the report.pln file

to a more = : 2
descriptive  file O Pomngr o
name. The PLN
file can then be
readily imported
to Veta.

# Home 5 Operations > Reports » View Report

FHWA Idaho Field Project
Jul 26 2014 2:00 AM

Jul 30 2014 1:59 AM

Jul 292014 11:12 AM
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Direct Download from Cloud to Veta
NA
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TOPCON IC Data

System Summary

Hardware IC retrofit can be mounted on selected roller models.
GNSS
l antenna l
GSM/3G @
antenna
GX-60 display -
Temperature sensor
Temperature sensor
hiee
Internet connection
Network RTK Accelerometer
Onboard
Display
Documentation
TOPCON SiteLink

Figure 47. TOPCON IC system.
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Data Management

The TOPCON IC documentation system is SiteLink3D web service with the ability to export files
to Veta.

&% TOPCON

Password

Stay signed in?

Forgot your password?

Figure 48. TOPCON sitelink3D.
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Data Lot Names
Topcon (IC)

When using a PLN file, the data lot name comes from the Name item under [Construction Area].

When downloading from SiteLink, the name comes from the layer associated with a given task.

link

# Home > SiteManagement > As-Built Layers » Add New As-Built Layer

Name TH12-HMA-L1-CL-12R
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Data Export Procedures

1. Select “Reports”
from the Menu.

Activities

Delays

Add tasks, 2

2. Click “New
Report” on the
REPORTS screen.

# Home > Operations > Reports

Q RECENT New Report

Y Filte Report Type: Al Status: All User: All Created: Between 20th Jun 2014 a... +]
@' Pin Report Report Range: Jul 26, 12 AM - Jul 29, 11:59 PM George Chang &
Day 1A (finished an hour ago)

Choose a Report Template
3. Select “Pln Blank Report Templates
Report” ® Task Haul Report

¢ Task Compaction Report

® Task Pass Count Report

® Task Volume Report

® Task As-Built to Completion Report

¢ Task Temperature Report

¢ Surface Comparison Report

® Haul Report

¢ Volume Report

¢ Csv Compaction Report

* Tn3 Report

* Pln Report

¢ Temperature Report

® Pass Count Report

Cancel

4. Provide report

&3



Description, select
a region, select As
Build Layer, select
PLN format (all-
passes), Set
start/end
Date/time,  then
click Generate
Report.

5. The Report

v M @

n e -

m

v W @

DESCRIPTION @
Day 1A

REGIONS @

Define one or more regions on the map:

AS-BUILT LAYER @

Select an As-Built Layer

Day 1- 1A breakdown

PLN FORMAT SELECTOR

© PLNS format (final coverage)

@ PLN format (all-passes)
DATE RANGE AND SCHEDULE @
One Off  Scheduled

ReportRange  (Ame
Configure the report query date.

Start

26/Julfd | B 1200am @

End

29/Juind | A M58 pm | @

EMAIL®
@ No - do not send email.

5 Yes - send an email to those below after the report has completed

Q RECENT
T Filte Report Type: All ~ | Status:All v | User: All ~
IEl PIn Report
Day 1A Running (started  few seconds ago)

HELP

Use the "Region” menu to add a
user defined region for which t
compute cut and fill volumes. Once
“Add Region" s selected, dlick on the
map to set the region boundary.

Back

HELP

Use the "Region” menu to add a
user defined region for which to
compute cut and fill volumes. Once
“Add Region” is selected, click on the
map to set the region boundary.

Back

New Report

Created: Between 29th Jun 2014 a... ~ +]

George Chang o
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Generation is 111
under  progress —— ; | T

with notes # Home > Operations > Reports Vou are currently managing ste: | FrWa Ioaho Feld Project -
“Running (started
a few seconds

bE
ago)
G RECENT New Report

Y Filter Contains text Report Type: Al Status: Al User: All Created: Between 28th Jun 2014 a... 1+
@ Pln Report Report Range: Jul 26, 12 AM - Jul 29, 11:59 PM George Chang &
Day 1A (finished 2 minutes ggo)

6. Once it 18 :
# Home > Operations > Reports You are currently managingsite: | FHWA Idaho Field Project
complete, a report
range would
appear.
Q RECENT
Y Filce: Contain Report Type: Al Status: All User: All Created: Between 23th Jun 2014 a. +]
@ ;I:yl:e;\pnrt ;:s:g:zl::ii:g: 26,12 AM - Jul 29, 11:59 PM George Chang ﬁ
Email this Report
To
Subject
Pln Report - Day 1A
7. Click the gear RN Cancel

wheel symbol and
select Email.

B Dpari1a FHWA Idaho Field Project
Jul 26 2014 2:00 AM
Jul 30 2014 1:59 AM
Jul 292014 11:12 AM
8. Enter the email Ll
address for
receiving a

download link for
the PLN report.
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Download the
report.zip and
unzip the PLN file
to your local
computer. Rename
the report.pln file
to a more
descriptive file
name. The PLN
file can then be
readily imported
to Veta.
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Direct Download from Cloud to Veta
TheTOPCON IC data (ungridded *.tds) can be imported directly from the Cloud to Veta.

The user needs to have a login credential and set up in Veta. Then, select the account, site, and time frame
to download data.
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VOLVO IC Data

System Summary

Roller
Onboard
Display
AU 10 Gettysh. [
Documentation
Volvo proprietary IC software

Figure 49. VOLVO IC Retrofit system.
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Data Management
The VOLVO IC system makes use of Android —based tablets. The system can display the pass
count map, temperature map, and estimated density map as follows.

Pass Count Temperature Estimated
Density

Sl 1242 —> 3 mph Sl 1237 —> 4 mpn Sl 1237 —> 4 mph

n

- p—
A
-
i

I —
BB

9
8 =
| | Hoaso -
7
Zoezs 95
2 |
. -idznu 9
175 L E] Density
4
. S 150 S 9 a52%
Passes 125 9l
2
100 90
I 5 2
Temp
Z
AlAUs10 Gettysh...[ Lift #1 @ Cal-20150831-0...C § AlAUS10 Gettysb...[ Lift# @) Cal-20150831-0...T MlUs 10 Gettysb.. [ Lift #1 @ Cal20150831-0...C

Figure 50. VOLVO IC Display.
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Data Lot Names

When starting a Work order, use the Name field to enter the AASHTO “Data Lot Name”. This will store
the data lot names under the “DesignName” column of the data.

Note that a new calibration will be needed after starting a Work order.

Work order Y

Mare*

TH12-HMA-L1-24L-12L

DesignName
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Data Export Procedures

The VOLVO IC tablets can export IC data in csv format directly to an USB drive. The csv files can then
be imported to Veta.

1.
ol oroo —> 0 mph
Select
Project
2.
-~ a0 —> 0 mpn
Target passes (=)
Select
USB
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Make sure USB stick
is inserted in back

of display.
 — Select 0K

Cancel oK

4.
Espaas
Cancel
5.
Home Backup Tools Settings Layout Help Upgrade 'd
+/ Include ~ :_? " a FTP Upload ~ @ . i & N Unzip and Install ( E n-. ?( Delete
Y Filter ~ ¥ & Burn CD/DVD & unzip Options ~ = 2b. Rename
Zip Attach to o 1-Click Unzip Open Select
Encrypt E-mail - = Convert Zip File Unzip - Unzip Entire WinZip File | with ~ - New Folder
Compress Send Decompress View Editing
2 Name Type Modified
o] lift_Lift 1_nrl_utm18T_2015-08-20 06-50-15.csv Microsoft Exc.. 8/20/2015 7:56 AM
L] lift_Lift 1_nrl_utm18T_2015-08-20 06-50-15_final_coverage.csv Microsoft Exc.. 8/20/2015 7:56 AM

Remove USB and download to PC.
There are two data files in each zipped project file: all-passes data and final coverage data.
The file name convention is: Lift number + UTM zone + Date + Time.

“ final coverage” denotes the final coverage data.
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Direct Download from Cloud to Veta
NA
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Venders PMTP Data
Caterpillar-Trimble PMTP Data

System Summary

Hardware

SITECH

|}

il
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Onboard
Display

Lower Left (m)

V¥ o.016
Design Slope (%)
Y

2.96
Lower Right (m)

V¥ o0.145

AutoAdjust (m)

150°C

116°C

82°C

Temperature,

Documentation

Figure 51. Caterpillar Thermal Camera system.
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Data Management
(TBA — VisionLink?)

Data Lot Names
Use either the “Design” field or “Measured Data” field for the Data Lot Names.

Option 1

If a 3D design or 3D linework created from Trimble Business Center will be used, then that “design” can
be selected in the following menu once loaded to the control box. These can be project specific if each
machine is using the same “design”:

Select Design File

New
Level
Alignment Single slope Road 2
Lucky 7 crescent SVvD New
MAP 01 Map Slope
MAP 02 Map
TN4100 SVD
Training Haul Rd Slope New
Training Pipeline **% STRING MISSING Map
Training Road Road
Training Site SVD
Training Site 2 SVD
Trainini Wide Rd SVD

“Maps” can also be created in the field if no pre-generated 3D design or linework are used. In this case, a
"Map" is considered a “design” from the software's perspective. These new “maps” can be created using a
desired (pre-loaded) coordinate system or auto-created on design load based on GPS positioning. The
‘Map” can be named anything and selected in the same menu path. These are machine specific - not
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Map Name

TH12-HMA-L1-24L-12L

Select Design File

New
Level
10_ Radius in Parking Lot SVD A
Alignment Dual slope Road New
Alignment Single slope Road Slope
Lucky 7 crescent SvD
MAP 01 Map New
MAP 02 Map Map
TN4100 SVD
Training Haul Rd Slope
Training Pipeline **% STRING MISSING
Training Road Road
Training Site SVD v

It is the same process for GNSS based CCS900 systems and GNSS based PCS900 thermal mapping
systems. Users can either use designs or linework created from Trimble Business Center or use the "New
Map" functionality to create an in-field design that is then referenced from all collected mapping data in
office software analytics.
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Option 2

The new Trimble Earthworks and Roadworks compaction systems can also utilize 3D designs from the
office, but users don't have to use them. The terminology with the new systems are "Measured Data"
containers (instead of new "maps").

Using a design:

M. Trimble® Roadworks o a £
JOB SETUP 0
Positioning Source GNSS Left Project | Simple Road v

’ Mode | Design hd
ooy
". Measured Data | Data 1 v
Design | Simple Road Desi...

Simple Road Design No Mainfall.v01

New "Measured Data" store for mapping data:

M. Trimble® Roadworks

NEW MEASURED DATA

Measured Data
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A 3:45

M. Trimble® Roadworks o A £
JOB SETUP ()
[ Positioning Source GNSS Left | Project | Simple Road v

Mode | Compaction Map...

Measured Data H12-HMA-L1-24L-12

Extra Linework
(optional)

Simple Road Desi...

A Trimble® Roadworks
IEfTH12-HMA-L1-24L-121
© Temperature o

® i

oomifl |z

32821.85 ® 32859906  327.75 %

Northing [FT] Easting [FT] Elevation [FT]
eee
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Data Export Procedures

There is no need for data export since the data can be downloaded directly from the Cloud to Veta.

Direct Download from Cloud to Veta
The Caterpillar-Trimble PMTP data (*.tds) can be imported directly from the Cloud to Veta.

The user needs to have a login credential and set up in Veta. Then, select the account, site, and time frame
to download data.
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MOBA PMTP Data

System Summary
The summary of the MOBA PAVE-IR paver-mounted thermal profile system is presented as

follows.

Hardware

Onboard
Display

Documentation

File View Report Options

= FsRE

X | Thermal Profile

£
< 30
a
E
F 20
10
| T ‘ | 1

7000

4000 5000 5000

0 1000 2000 2000
ce in [

Figure 52. MOBA PMTP system.
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Data Management

The data management program is called MOBA Pave-IR PPM (Pave Project Manager). Thermal profile is
displayed a color-coded maps vs. distance. Other charts include: Time (paver stops) and Speed.

File View Report Options Help

il

Properties

Project Properties /]/Time Diagram ]/Speed Diagram ]

Time Diagram
== fave 0oy 15 samoE oo

1000 2000 3000 4000
Distance in [f]

Time in [min]
i o

[

N
5000 6000 7000

Figure 53. MOBA PPM Program.

The thermal profile data are stored in either *.log (older format) or *.paveproj formats.
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Data Lot Names

When “Creating new Project”, use the “Roadway ID” field to enter the AASHTO “Data Lot Name”. This
will store the data lot name in the “Roadway ID” field of the data.

Users may pre-create the Roadway ID before the construction.

m New project

perator Name:

Cran lannath-

Q
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Multiple Roadway IDs can be pre-created.

I\ PaveApp (2.5.1831.18 RC 4
\

(o Iy '._..-. "._ : :
W o=
i

W
D

= I

2{22f2022 - 3:49 PM

Then, users can select one of the pre-created Roadway ID for the daily production.

PaveApp (2.5.1831.18 RC 47)

(==
e
a1

= '

2{22{2022 - 3:35 PM
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Data Export Procedures

There is no need for data export since the data can be downloaded directly from the Cloud to Veta.

Direct Download from Cloud to Veta
The MOBA PMTP data (*.paveproj files) can be downloaded directly from the Cloud to Veta.

The user needs to have a login credential and set up in Veta. Then, select the account, site, and time frame
to download data.
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TOPCON PMTP Data

System Summary

Hardware
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Onboard

Display
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Documentation
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Figure 54. TOPCON PMTP system.
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Data Management
(TBA - Sitelink3D?)
The thermal profile data are stored in the AASHTO M 39 *.tds formats.

Data Lot Names
(TO DO: how to set up the AASHTO PP 114-compatible data lot names)
Topcon (PMTP?7?7?)

Name TH12-HMA-L1-CL-12R
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Data Export Procedures

There is no need for data export since the data can be downloaded directly from the Cloud to Veta.

Direct Download from Cloud to Veta

The TOPCON thermal profile data (*.tds) can be imported directly from the Cloud to Veta. There is no
need for data export.

The user needs to have a login credential and setup in Veta. Then, select the account, site, and time frame
to download data.
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Vogele PMTP Data

System Summary
The summary of the Vogele RoadScan PMTP system is presented as follows.

Hardware
Onboard
Display
Documentation WITOS" PAVING ANALYSIS
b
L 4
R I
esril =

Figure 55. Vogele PMTP system.
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Data Management

The viewing program is called WITOS Paving Analysis. Thermal profile is displayed a color-coded maps
vs. time/distance. Other charts include: Time (paver stops) and Speed.

VOGELE WITOS® PAVING ANALYSIS

ouv:

AR, SRR R RN
00 40 E00 B0 1000 IWM0 1400 1500 1900

1075.30 ft

e ) o ) ) ) B ) ) ) ) ) o) ) ) ) o B ) )

" ?
L
i N
LY o o -
5 nen

400f =1

Figure 56. WITOS Paving Analysis Software.

To export data from the RoadScan sensor from WITOS Paving Analysis, the following preconditions apply:

The thermal data were uploaded from the USB stick to WITOS

The user has valid access credentials to the WITOS portal.

The "WITOS Paving Analysis" application is activated in the portal.

The computer used has the necessary Citrix Client installed and can start and display "WITOS
Paving Analysis".
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Data Lot Names
NA

Data Export Procedures
Vogele RoadScan PMTP data can be exported to Veta-compatible format (*.csv).

Step 1

The user logs on to the WITOS portal and starts WITOS Paving Analysis by clicking on the corresponding
tile:

[+] WIRTGEN GROUP PORTAL
- O
s 4 ' Lo S T
n Bitte wihlen Sizgine Anwendung aus : ¥ = B
3 i i -s
. rmer Sopport Trak Fe=fny

r,

|I|.
mﬁ

WITOS Paving Analysis
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Step 2

Selecting the thermal data to be exported.

WITDS® PAVING ANALYSIS

FUTIRIF AR VTT S B o
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Step 3

e In the project tree on the left side open the folder "RoadScan Orders" by clicking on the plus sign
and select the desired order by clicking on it. The orders are sorted by machine serial number,
current date and time.

e After selecting an order, it is display in the map view. The corresponding data can be found in the
diagrams to the right.

-~ [@ 08190334_20161002_080717
- [@ 08190334_20161002_164803 sy
08190334_20161003_072348

-~ [@ 08190334_20161003_122435
~ [# 08190334_20161005_070952
-~ [@ 08190334_20161008_075240
- [@ 08190334_20161029_083111
-~ [@ 08190334_20161030_084503
-~ [@ 08190334_20161031_075418
- [# 08190334_20161101_081230
-~ [@ 08190334_20161102_083743
~ [@ 08190334_20161105_085831
- [@ 08190334_20161112_091026
- [ 08190334_20161114_082443 Name [08190809_20160524_125630

~ [# 08190809_20160209_115650 | Pavers [08130809
- [ 08190809_20160524_125630 start [§5/2472016 09755 am
081908059_20160621_095209

- [@ 08190809_20170722_075604 End [05/24/2016 03:53 pm
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Step 4

Select the graphic "Installation temperature [°C]" in the drop-down menu of one of the two graphics

||..5.vu'

T
*ﬂlm it @Wu kit BRI

| i

0 T T
Qr4Sam 10:15am 10:4Zam
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Step 5

Right-click on the diagram with the mouse to open the context menu.

Paving ‘tem-p-emtu rE.f-iitEf
% Display in map

- Eponans |
|l Bxport

| PDF export
Al p

—

Select "Export data" from the context menu and click "Veta Export".
WITOS Paving Analysis confirms the export with a dialog box.

& Veta export

'6 File sent to wwshare system:
k.

CK

08190809_20160524 095900_-_Installation temperature_[deg. F]-18.11.28.csv
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Step 6
The Veta export file is delivered to the e-mail address stored in the system for the respective user.

1 Export 08191613_20180828_071300_-_Installati...
noreply@witos.com

e The message contains a link to the WITOS wwshare system where the data can be downloaded.

You can also forward the mail to third parties. This gives them access to unchanged data directly
from the server.

o To download the data, click on the link or copy the link into the address bar of your Internet
browser and start downloading the data there. Alternatively, some browsers also allow you to
start a program directly (e.g. Microsoft Excel) to display the data.

Direct Download from Cloud to Veta
The Vogele PMTP data (*.csv files) can be imported directly from the Cloud to Veta.

The user needs to have a login credential and setup in Veta. Then, select the account, site, and time frame
to download data.
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Venders DPS Data
GSSI DPS Data

System Summary

Hardware

Onboard
Display

Documentation

Dielectric

Distance: 0+60.00 ft
i L(_‘hannel: Left

" Value: 4.17

Figure 57. GSSI DPS system.

Data Management
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PaveScan,

Project Group SP7906-96

Existing Project Name TH61_L1_2019-09-16

Number of Sensors 3

Location Wabasha

Lateral Offset Reference Distance From Lane Edge

Left

Equipment Operator KEH

Comments Superpave 5 Mix

Figure 58. GSSI RDM PaveScan program.

Data Lot Names
NA

Data Export Procedures
The GSSI data need be exported to the *tds format to be compatible with Veta.

Direct Download from Cloud to Veta
NA
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ESS DPS Data

System Summary

Hardware mpaction, and density without nuclear
» of compaction, density, temperature, and
» quality and uniformity. Use for

duction.

Onboard
Display

Documentation Same as above.

Figure 59. ESS DPS system.
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Data Management
(TBA)

Data Lot Names
NA

Data Export Procedures
The ESS DPS data need be exported to the *tds format to be compatible with Veta.
(TBA — export procedures)

Direct Download from Cloud to Veta
NA
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Resources

Websites

o International Society for Intelligent Construction: is-ic.org
e Intelligent Construction Technologies: https://www.intelligentconstruction.com/

Recent ICT Research

e NRRA Evaluation of Levels 3-4 Intelligent Compaction Measurement Values (ICMV) for Soils
Subgrade and Aggregate Subbase Compaction
(https://www.intelligentconstruction.com/projects/nrra-level-3-4-icmv-project/)

e FHWA Feasibility of Utilizing Intelligent Compaction Equipment to Ensure Uniformity and
Quality of Pavement Foundation (https://www.intelligentconstruction.com/projects/thwa-ic-for-
foundation-project/ )

e NRRA Veta Enhancements for Material Delivery Management System (MDMS) Standardized
Platform (https://www.intelligentconstruction.com/projects/veta-mdms-and-web/ )

Documents

e FHWA Tech Brief on the Hot Mix Asphalt IC Demonstration

e FHWA Tech Brief on the Soils, Subbase, and Stabilized Base IC Demonstration
e FHWA-Transportation Pooled Fund: Intelligent Compaction Final Report
e« FHWA Intelligent Compaction and Asphalt In-Place Study Final Report

o FHWA-TXDOT Intelligent Compaction Retrofit Kit Report (Appendix)

e FHWA Application Notes on an Asphalt IC Project at the Sitka Airport

o FHWA Application Notes on a Soils IC Project in lowa

e FHWA Tech Brief: IC Pre-mapping

e FHWA Tech Brief: Color-coded IC Maps

o FHWA Tech Brief: IC Specifications

e FHWA Tech Brief: ICMV - A Road Map

e MoDOT IC-IR Final Report
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https://www.is-ic.org/
https://www.intelligentconstruction.com/
https://www.intelligentconstruction.com/projects/nrra-level-3-4-icmv-project/
https://www.intelligentconstruction.com/projects/fhwa-ic-for-foundation-project/
https://www.intelligentconstruction.com/projects/fhwa-ic-for-foundation-project/
https://www.intelligentconstruction.com/projects/veta-mdms-and-web/
http://www.fhwa.dot.gov/pavement/ic/techbriefs/ic_hma.pdf
http://www.fhwa.dot.gov/pavement/ic/techbriefs/ic_soils.pdf
http://www.fhwa.dot.gov/pavement/ic/pubs/hif12002.pdf
http://www.fhwa.dot.gov/construction/ictssc/pubs/hif14017.pdf
https://www.intelligentconstruction.com/downloads/Reports/FHWA-IC-Retrofit-Kit-Report-2015.pdf
https://www.intelligentconstruction.com/downloads/Reports/FHWA-IC-Retrofit-Kit-Report-2015-Appendix.pdf
http://www.fhwa.dot.gov/construction/ictssc/pubs/hif13049.pdf
https://www.intelligentconstruction.com/downloads/EDC/Application-Notes-Iowa-Soils-IC.pdf
https://www.intelligentconstruction.com/downloads/EDC/Technical-Brief-PreMapping.pdf
https://www.intelligentconstruction.com/downloads/EDC/Tech-Brief-Color-Coded-IC-Maps-20170731.pdf
https://www.intelligentconstruction.com/downloads/EDC/Tech-Brief-IC-Spec-20170801.pdf
https://www.intelligentconstruction.com/downloads/EDC/Tech-Brief-ICMV-20171219.pdf
https://www.intelligentconstruction.com/downloads/MODOT/cmr18-003.pdf

Contact Information

Rebecca A. Embacher

Advanced Materials and Technology Engineer
MnDOT Office Of Materials & Road Research
1400 Gervais Avenue, M.S. 645

Maplewood, MN 55109-2044

T: 1+ (651).366.5525
Rebecca.Embacher@state.mn.us

m1 DEPARTMENT OF
TRANSPORTATION

George K. Chang, PhD, PE (NJ)
The Transtec Group, Inc

6111 Balcones Dr. Austin, TX 78731
T: 1+ (512) 451-6233
GKChang@TheTranstecGroup.com

"TRANSTEC GROUP

The World’s Pavement Engineering Specialists

https://www.intelligentconstruction.com/veta/
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