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Foreword

The Pavement Management Guide was written to document the procedures followed by
the pavement management engineers and technicians of the Maryland Department of
Transportation State Highway Administration (MDOT SHA) Pavement Management (PM)
Section for pavement data processing and analysis to support MDOT SHA’s System
Preservation efforts.

All the position titles described throughout this guide are referenced to MDOT SHA
positions and roles. As such, a current organizational chart for the PM Section was also
included in the MDOT-SHA Organization of this guide to assist the readers with
understanding the organizational structure within the PM Section.

A vast majority of the MDOT SHA’s pavement management functions are performed by
engineers and technician staff in the PM Section of the Pavement and Geotechnical
Division (PAGD) of the Office of Materials Technology (OMT). The Team Leaders and
Assistant Division Chief are responsible for the quality and timeliness of all the pavement
management functions for the Division. Other data collection divisions within OMT also
support the pavement management functions of the Pavement Management Section.

MDOT SHA has adopted a policy of continuous improvement when managing data quality.
Infrastructure condition measurements are used to support data-driven decision making
which maximizes the return on public investment. As technology advancements are
implemented, both current data and historic data are managed to provide both accuracy
and consistency by storing and re-processing historic raw data within current protocols, to
the extent feasible considering prior technology limitations. Data analysis procedures are
continuously updated as and when more data becomes available, thereby facilitating
improved decision making. This document is actively managed to reflect the latest
pavement data collection, pavement data quality management and pavement data
analysis procedures that are followed by MDOT SHA.

Any questions or comments concerning this guide should be directed to:

Robert Steudler

Assistant Division Chief for Pavement Management Section
Pavement and Geotechnical Division

Maryland Department of Transportation State Highway Administration
Office of Materials Technology

7450 Traffic Drive

Hanover, MD 21076

Phone: 443-572-5065

Fax: 410-787-0486

E-mail: rsteudler@mdot.maryland.gov
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1 OVERVIEW

1.01 INTRODUCTION

This Maryland Department of Transportation State Highway Administration (MDOT-SHA)
Pavement Management (PM) Guide provides a comprehensive set of standard operating
procedures (SOPs) designed to assist in conducting different processes involved in the
collection, processing, analysis and reporting of PM data. These data directly support
MDOT-SHA’s pavement asset management program, including all data development,
analysis, and any state or federal reporting efforts, including the Highway Performance
Monitoring System (HPMS) deliverables, among other applications.

The set of SOPs contained in this guide includes procedures related to the production and
submittal of data to the FHWA HPMS as well as other procedures related to the production
of pavement management data to support the strategies and goals defined by the MDOT-
SHA. This guide is a living document. The contents will be updated and new procedures
will be added as they become available.

Each SOP document includes the following five elements: (i) general aspects of the SOP;
(ii) frequency of the SOP; (iii) purpose of the SOP; (iv) resources required to perform the
SOP; and (v) procedural steps to perform the SOP. The latter SOP element includes the
Quality Control (QC) and Quality Assurance (QA) processes performed to check that the
data collected and processed at each step have acceptable quality. The definition of QC
and QA used in this document follow the definitions used internally by MDOT-SHA staff:
QC refers to the quality checks performed by the personnel involved in conducting the
process whereas QA refers to the independent quality checks performed by personnel not
involved in conducting the process.

The materials contained in the Guide are meant to be useful for both the training of new
employees and as a reference to be utilized as needed throughout the course of work.
This is a resource document. It is not intended to override or replace the necessary use
of good judgment, common sense, and research of current best practices. The audience
for whom the Guide was written should have a basic background and general
understanding of pavement management, as well as knowledge of the technical skills
required for the position and function of the specific SOP.

The following two sections of this Overview chapter provide general information on the
Maryland Department of Transportation (MDOT) divisions related to the SOPs included in
this Guide, as well as the organization of the document and a description of the
relationship among SOPs. The remaining chapters of the document contain the set of PM
SOPs grouped by the PM process stage they belong to.

Updated 06/15/2020 1-1
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1.02 MDOT-SHA ORGANIZATION

The MDOT divisions relevant to the SOPs contained in this Guide are shown in Figure 1.
The MDOT-SHA and the Maryland Transit Authority (MDTA) are sub-divisions of the
MDOT Secretary. The MDTA is responsible for the administration of toll facilities, among
other responsibilities. The MDOT-SHA is responsible for the administration of the majority
of high volume public highways in Maryland outside Baltimore City. The MDOT-SHA is
also responsible for the collection, processing, analysis and reporting of pavement
management data on sections administered by other offices, such as the MDTA's toll
roads.

The SOPs in this guide relate to both planning and operations work done by respective
offices and divisions. The planning efforts which relate to highway inventory management
and HPMS reporting are conducted by the Innovative Performance Planning Division
(IPP), the Data Services Division (DSD), and the Data Governance Division (DGD). The
IPP group is responsible for the submittal of the MDOT data Quality Management Plan to
meet requirements from item §490.319(c) of the FHWA's third final rule®/220'® for national
performance management measure regulations. The DSD is responsible for the highway
inventory management and the annual submittal of the HPMS data to the FHWA. The
DGD is responsible for hosting and managing several of the databases referenced in the
SOPs of this document. The Highway Development group is responsible for the
development of major projects. Within the Operations branch of MDOT-SHA, the Office
of Materials Technology (OMT) is responsible for the field data collection efforts, pavement
management, and pavement design. The other offices within the Operations branch
provide more tangible components of asset management, including project development,
construction and maintenance.

MARYLAND DEPARTMENT OF TRANSPORTATION
SECRETARY

‘ MARYLAND STATE HIGHWAY ADMINISTRATION (MDSHA) ‘ ‘ MARYLAND TRANSIT AUTHORITY (MDTA) ‘

Planning, Engineening, Real Estate, and Environment ] Operations

Field Explorations Division |
—{ Office of Materials Technology

Pavement and Geotechnical Division |

N - —{ Construction |
Innovative Performance Planning |

- o —{ Districts |
Data Services Division |

Planning

Pavement Management |

Pavement Design |

IMaintenance |

Data Governance Division |

—1 Highway Development |

Figure 1: MDOT-SHA Organization Chart

As noted in the organizational breakdown above, the PM section of MDOT-SHA is a sub-
group of the Pavement and Geotechnical Division (PAGD), located at the OMT. The PM
section of the PAGD, along with the Field Explorations Division (FED), handle many
pavement data collection activities, all pavement data processing and analysis
responsibilities, and several reporting functions which support MDOT-SHA business plan
goals and performance measures.

Updated 06/15/2020 1-2
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The Field Explorations Division (FED) is responsible for all pavement field data collection
activities. Along with daily data collection, the FED handles equipment calibration,
validation, verification, maintenance, and QC/QA of the collected data. The procedures
contained in this version of the Guide pertain to data collection activities relating to the
Automatic Road Analyzer (ARAN) and skid trailers.

The PM section of the PAGD consists of several teams with defined roles in the pavement
management process. Figure 2, shown below, summarizes the various teams and their
place in the PM section of the PAGD.

PAVEMENT AND
GEOTECHNICAL DIVISION
Division Chief
I
PAVEME';EHC":EQGEMENT Engineering Data Warehouse

(Data Warehouse Team)

Assistant Division Chief

Data Processing Data Analysis

Team Leader Team Leader
Project Engineer ‘ Project Engineer |
Consultant Engineers ] Consultant Engineers ]

Figure 2: Pavement Management Section Organization

The following list provides a brief description of the roles and responsibilities of the
different PM teams, focusing on the processes included in the SOPs of this version of the

Guide:

The Data Processing Team (DPT) is responsible for the processing, updating,
managing, developing, and QC/QA of construction data and of the condition data
collected in the field by the FED.

The Data Warehouse Team (DWT) is mainly responsible for the management of
PM databases and the integration of data with databases administered by others.
It provides support to other PM teams to facilitate the production and processing,
quality control, analysis, and reporting of data.

The Data Analysis Team (DAT) is mainly responsible for the analysis of pavement
management data. This includes the projection of the pavement network
condition, the optimization of maintenance and rehabilitation strategies, as well as
the reporting of pavement management data, including State-wide public reports
and state reporting and subsequent federal reporting by planning divisions. The
DAT also provides protocol development, outlier review, and any re-processing of
historic data as new protocols emerge.

Updated 06/15/2020 1-3
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1.03 MDOT-SHA PM GUIDE ORGANIZATION

The Guide has several sections of interest, representing the many different stages of PM.
These include the following:

e The section on Planning provides guidance on the annual planning and
updating of inventory information for the list of sections to collect pavement
surface condition data with the ARAN survey vans (ARAN Collection List) and
skid trailers (Skid Collection List).

e The section on Field Data Collection provides guidance on field testing
requirements, equipment calibrations, validation, verification, and
maintenance, related to the collection of pavement surface condition data with
the ARAN survey vans and skid trailers.

e The section on Construction Data provides guidance on the collection,
importing and processing of construction data from various data sources
necessary to support PM activities.

e The section on Data Processing provides guidance on the processing and
management of the different data elements collected in the field by the ARAN
survey vans and skid trailers.

e The section on Data Migration provides guidance on the updating of
performance data tables and migration to various data formats.

e The section on HPMS Data Reporting provides guidance on the updating,
formatting, and reporting of data to the FHWA’s HPMS.

e The section on Trend Analysis provides guidance on the annual updating of
pavement condition metric performance models to be used in the optimization
of targeted projects, among other applications.

e The section on Optimization provides guidance for the entry of required inputs
and generation of the yearly targeted projects list.

e Several Appendices are provided for reference.

Figure 3 and Figure 4 provide a summary of the processes, databases, elements, and
procedures which make up the pavement management SOPs described in this document.
Figure 3 is an overall summary of database production, beginning with the inventory list
received from the DSD and ending with the generation of the optimized targeted projects
list. The white trapezoids denote databases; the arrows between the databases indicate
the flow of data throughout the PM process; and the colored boxes group the databases
together by the stage in which they are produced or utilized (e.g., Planning stage).

Figure 4 is provided to visualize the order and stage of each of the SOPs included in this
version of the Guide, as well as the relationship between the different SOPs. Each white
circle indicates a stage of pavement management. The rectangles which branch off from
the stages are individual SOPs developed for the completion of the particular stage. The
dotted lines which surround various stages denote the frequency with which they are
performed.
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Figure 5: Planning Flowchart

This section describes the set of standard operating procedures (SOP) used by staff from
the Data Warehouse Team (DWT) of the Maryland Department of Transportation State
Highway Administration’s (MDOT-SHA) Office of Materials Technology (OMT) to produce
the annual lists of highway segments in the network to be collected by the Field
Explorations Division team. The SOPs included in this version of the guide focus on the
production of the Automatic Road Analyzer (ARAN) Collection List and the Skid Collection
List. The ARAN Collection List consists of the routes on which data are to be collected
using the ARAN survey vans for the upcoming year. The Skid Collection List consists of
the routes on which data are to be collected using the skid trailers for the upcoming year.

The first step in the planning process is to update the Highway Management Information
System (HMIS) tables using the annual inventory data provided by the Data Services
Division (DSD). The next stage in the process consists of processing the DSD inventory
data to create the ARAN Collection List. This stage includes three SOPs: the production
of the Section Table, the production of the Collection List, and, lastly, the QA checks of
the annual ARAN Collection List. Following the finalizing of the ARAN Collection List, a
procedure is followed to create the Skid Collection List. These tasks are to be completed
before the commencement of the data collection season.
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2.01 UPDATE OF HMIS TABLES

2.01.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Data Warehouse Team (DWT) to update the HMIS_UNIVERSE and HMIS_MASTER
tables based on the Data Services Division’s (DSD) latest inventory data. This section
also includes the quality control (QC) processes to check that the updated Highway
Management Information System (HMIS) tables are correctly processed and stored. The
procedure documented in this section is the first step of the Pavement Management (PM)
planning stage.

2.01.02 Frequency

The two HMIS tables in question are updated once a year, after the DSD releases its
annual inventory list tables, which generally happens around June.

2.01.03 Purpose

The purpose of this SOP is to populate the HMIS_UNIVERSE and HMIS_MASTER tables
with data from the DSD’s annual inventory list. The two tables serve as the basis for the
Pavement and Geotechnical Division (PAGD) annual inventory update and creation of the
collection lists for the upcoming data collection season.

2.01.04 Resource Requirements

The updating of HMIS tables involves two people: (1) a DWT member knowledgeable in
database management, the two HMIS tables, and the DSD’s ARCHIVE tables and, (2) a
supervisor who, as required, provides guidance and decision-making. The estimated
effort levels in the table below represent the total time, in man-hours, to complete the
updating of the tables and perform the QC checks. These time estimates assume that no
issues are detected during the QC checks. The actual level of effort required will increase
if the number of issues to address during QC increases.

Position Function Resources Effort Level (man-hrs)
DWT Staff Database Management 1 2.0
DWT Team Leader (TL) Supervisor 1 AR06/12/2019

2.01.05 Procedure

The procedure to update the two HMIS tables using the Pavement Data Warehouse
(PDW) program and perform QC is comprised of the following two tasks:

(1) updating of HMIS Tables, and

(2) performing QC of the updated tables.

1- Updating of HMIS Tables — performed by DWT member

Summary: This task uses the PDW program to update the HMIS_UNIVERSE and
HMIS_MASTER tables.

Step 1.  Start PDW program and click on “Analysis”, then “HMIS_Annual_Update.” The
“*HMIS Annual Update” input box will appear on the screen (see below image).
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The “Year” field in the input box is defaulted to the current year minus one
(each year the DSD releases inventory data corresponding to the previous

year).
a-! HMIS Annual Update [ (=
Please Selecta Update | - Year 2016 -

Function:

Procedure:

Schema:

Table to be Updated:

| Perform Annual Update | Close

Step 2.  From the drop-down menu list in the “Please Select a Update” field, select
“‘HMIS_UNIVERSE/MASTER.” The detailed information required for updating
the HMIS tables will then appear on the input box. This information includes
the “Procedure” name, the appropriate “Schema,” and the “Tables to be
Updated” (see below image).

=l HMIS Annual Update e ==
Please Selecta Update  [glfiE8] NI\ = et M ot R ) =I5 - Year 2016 -
Function: To populate master and universe and add them to ALL_YEARS table. Make

sure tables ARCHIVE.UNN2016 and ARCHWE.MAST2016 exit

Procedure: POPULATE_MAST_UNIV (P_YEAR)

Schema: PAV_CONHIST i@ ASSET_NEW

Table to be Updated: HMIS_UNNERSE_ALL_YEARS and HMIS_MASTER_ALL_YEARS

| Perform Annual Update | Close

Step 3. Using Oracle SQL Developer, check whether ARCHIVE.UNIV[YEAR] and
ARCHIVE.MASTER[YEAR]%/122018 gxist or not.

i. Ifthey do exist, proceed to Step 4.

ii. If they do not exist, stop and wait until the DSD is done creating its latest
inventory data before updating the HMIS tables.

Step 4.  Click the “Perform Annual Update” button of the input box. The procedure
POPULATE_MAST_UNIV will be run automatically in the background.
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Step 5.

If no errors occur during the importing of the DSD data, a message will appear
on the screen indicating the completion of the procedure once it is done. If so,
proceed to Step 6.

If errors occur during the importing of the DSD data, a message will appear on
the screen indicating that the procedure cannot be completed. If so, proceed
to Step 5.

If errors occur during the importing of the DSD data in Step 4, then debug the
POPULATE_MAST_UNIV procedure using the Oracle SQL Developer to find
the location(s) in the code producing the error. Once issue(s) producing errors
have been identified, modify the POPULATE_MAST_UNIV code accordingly,
until the procedure can be run without errors.

2- Performing QC of Updated Tables — performed by DWT member

Summary: This task performs QC checks of the updated tables to correct any errors
that may have occurred during the update.

Step 6.

Step 7.

Step 8.

Once the HMIS tables are created, perform the following QC checks to confirm
that the DSD inventory data for the latest year have been correctly populated
into the HMIS_UNIVERSE_ALL_YEARS and HMIS_MASTER_ALL_YEARS
tables.

Completeness check — Using Oracle SQL Developer, check that the number
of records for the updated HMIS UNIVERSE_ALL YEARS and
HMIS_MASTER_ALL_YEARS tables are similar to the number of records in
the same tables for the previous year.

Validity check — Using Oracle SQL Developer, check that:

1. Values inputted in the updated HMIS tables are within the expected
range for the field. For example, lane width values should consist of
positive values not greater than 20 feet.

2. Amount of missing values is not excessive.

If the updated HMIS tables pass the QC checks, then the tables are
acceptable. Otherwise, perform a detailed inspection of the
POPULATE_MAST_UNIV procedure using Oracle SQL Developer to identify
and to resolve the issue(s) preventing successful completion of the QC checks
in the previous step. Issues to look for include changes in the field names of
the inventory list (with respect to the previous year’s list) and missing data
elements. Once the cause(s) of the issue(s) has/have been identified, modify
POPULATE_MAST_UNIV procedure accordingly and regenerate the HMIS
tables. Repeat Step 6 and Step 7 until the HMIS tables generated pass all QC
checks.

Notify other members of the team that the HMIS_UNIVERSE_ALL_YEARS
and the HMIS_MASTER_ALL_ YEARS tables have been correctly updated.
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2.02 PRODUCTION OF ANNUAL SECTION TABLE

2.02.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Data Warehouse Team (DWT) to produce and to quality control (QC) the annual Section
Table. This table contains roadway inventory data for the entire Maryland Department of
Transportation State Highway Administration (MDOT-SHA) highway network, which are
extracted from the Data Services Division (DSD) inventory data tables in the format and
structure required to meet the Pavement and Geotechnical Division (PAGD) needs.

2.02.02 Frequency

The Section Table is generated once per year, after the HMIS_UNIVERSE and
HMIS_MASTER tables are updated with the annual DSD inventory data (see Update of
HMIS Tables).

2.02.03 Purpose

The purpose of this SOP is to generate the Section Table using the annual DSD inventory
data, as contained in the HMIS UNIVERSE and MASTER tables. The Section Table
serves as the primary information source for producing the Automatic Road Analyzer
(ARAN) Collection List, which contains the complete set of sections to be surveyed in the
current year.

2.02.04 Resource Requirements

The production and QC of the Section Table involves two people: (1) a DWT member
knowledgeable in database management and, (2) a supervisor who, as required, provides
guidance and decision-making. The estimated effort levels in the table below represent
the total time, in man-hours, to complete the production of the Section Table and perform
the QC checks. These time estimates assume that no issues are detected during the QC
checks. The actual level of effort required will increase if the number of issues to address
during QC increases.

Position Function Resources Effort Level (man-hrs)
DWT Staff Database Management 1 40.0
DWT Team Leader (TL) Supervisor 1 AR06/12/2019

2.02.05 Procedure

The procedure to produce and QC the Section Table is comprised of the following two
tasks:

(1) producing the Section Table, and

(2) performing QC of the Section Table.

1- Producing the Section Table — performed by DWT member

Summary: This task uses Oracle SQL Developer to produce the Section Table from
the updated HMIS Tables.

Step 1.  Using the Oracle SQL Developer, verify that the HMIS_UNIVERSE AND
HMIS_MASTER tables have been correctly updated with the annual DSD
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Step 2.

inventory data for the current year. If not, update the tables following the
procedure described in Update of HMIS Tables.

Run SECTION_TABLE_PROP_PKG package to produce the initial version of
the Section Table.

2- Performing QC of the Section Table — performed by DWT member

Summary: This task performs QC checks of the created Section Table to correct any
errors that may have occurred during the production by comparing mileage of the
network and mileage of specific sections to the previous year.

Step 3.

Step 4.

Step 5.

Total mileage check: using the Oracle SQL Developer, compare the total
mileage of the initial Section Table version to the total mileage of the same
table for the previous year.

If the difference in total mileage is not greater than 100 miles, then the Section
Table generated for the current year is acceptable and no further checks are
required — proceed to Step 5. The 100 miles allowance is intended to account
for the addition of highway sections from one year to the next, minor processing
errors, and other factors. This value represents less than 1% of the total
highway network managed by the MDOT-SHA.

Otherwise, proceed to Step 4.

Individual route mileage check — using the Oracle SQL Developer, compare
the mileage for the individual routes in the initial version of the Section Table
to the mileage for the same individual routes in the Section Table for the
previous year. The difference in mileage for each individual route should not
exceed 10%. Otherwise, inspect the SECTION_TABLE_PROP_PKG package
to identify issue(s) that may explain the large differences in mileage for the
individual routes. Possible issues to look for when inspecting the code include
the presence of duplicate records and incorrect mainline codes. The mainline
code is used to classify the road mileage of the inventoried road into mainline,
interchange ramps, service roads, couplet, and others. The two possible
outcomes from the inspection are:

If no issues are detected in the code that explain the large difference in mileage
for a specific route, look for additional information that may explain the
difference. A possible source of information for this is the “Change Log”
published by the DSD as part of their inventory lists. This log contains the
differences in DSD’s inventory data with respect to the previous year’s list.

If issues are detected in the code, modify the code as appropriate until the
difference in total mileage between the Section Table produced for the current
year and the one for the previous year is less than 100 miles.

Once the QC checks have been passed, name the final version of the resulting
table as SECTION_TABLE and store it in the PAV_CONHIST user within the
ASSET_NEW database.
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2.03 PRODUCTION OF ARAN COLLECTION LIST

2.03.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Data Warehouse Team (DWT) to produce and to quality control (QC) the Automatic Road
Analyzer (ARAN) Collection List. This list contains the routes on which data are to be
collected using ARAN survey vans, as part of the annual field data collection season. The
ARAN Collection List is produced from the current year’'s Section Table (see Production
of Annual Section Table).

2.03.02 Frequency

The ARAN Collection List is produced annually, after the final version of the Section
Table for the current year has been generated.

2.03.03 Purpose

The purpose of this standard operating procedure (SOP) is to produce the ARAN
Collection List from the current year’s Section Table generated using the Production of
Annual Section Table. The list is used by the Field Explorations Division (FED) to plan
their annual ARAN data collection.

2.03.04 Resource Requirements

The production and QC of the ARAN Collection List involves two people: (1) a DWT
member knowledgeable in database management and, (2) a supervisor who, as required,
provides guidance and decision-making. The estimated effort levels in the table below
represent the total time, in man-hours, to complete the production of the ARAN Collection
List and perform the QC checks. These time estimates assume that no issues are
detected during the QC checks. The actual level of effort required will increase if the
number of issues to address during QC increases.

Position Function Resources Effort Level (man-hrs)
DWT Staff Database Management 1 40.0
DWT Team Leader (TL) | Supervisor 1 AR06/12/2019

2.03.05 Procedure

The procedure to produce and QC the ARAN Collection List is comprised of the following
three tasks:

(1) producing the Initial ARAN Collection List,

(2) performing QC of the Initial ARAN Collection List, and

(1) replacing Initial Section Table GPS Data with ARAN GPS Data.

1- Producing the Initial ARAN Collection List — performed by DWT member

Summary: This task uses Oracle SQL Developer to produce the Initial ARAN
Collection List from the Section Table.

Step 1. Using the Oracle SQL Developer, check that the Section Table for the current
year exists in the PAV_CONHIST user in the ASSET_NEW database. If it
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Step 2.

does not, follow the procedure described in Production of Annual Section Table
to produce the Section Table before starting the generation of the ARAN
Collection List.

Run the ARAN_COLLECTION_ LIST PKG package to produce an initial
version of the ARAN Collection List. The procedures contained in this package
define the location of the starting and ending mile-points for each network route
by aggregating the sections within each route in the Section Table.

2- Performing QC of the Initial ARAN Collection List — performed by DWT member

Summary: This task performs QC checks of the created Initial ARAN Collection List
to correct any errors that may have occurred during the production by comparing
mileage of the network to the previous year.

Step 3.

Step 4.

Once the initial version of the ARAN Collection List has been created, use the
Oracle SQL Developer to compare the resulting total mileage to the mileage
from the previous year’'s ARAN Collection List.

If the difference in mileage is less than 100 miles, then the initial version of the
ARAN Collection List is acceptable — proceed to Step 5.

Otherwise, proceed to Step 4.

If the difference in total mileage between the current and last year's ARAN
Collection List is greater than 100 miles, inspect the
ARAN_COLLECTION_LIST_PKG package to identify the issues that are
causing the difference in mileage. Once the issues have been identified,
modify the package as appropriate and generate another version of the ARAN
Collection List. Apply the QC check described in the previous step to the new
version of the list. Repeat this process until the resulting ARAN Collection List
passes the QC check in Step 3.

3- Replacing Initial Section Table GPS Data with ARAN GPS Data — performed by
DWT member

Summary: This task replaces initial Section Table GPS data with GPS data from the
ARAN survey vehicles and results in the submittal of the final version of the ARAN
Collection List.

Step 5.

The inventory data for each highway section in the initial version of the ARAN
Collection List are extracted from the Section Table, which, in turn, contains
the inventory data released by the Data Services Division (DSD). The GPS
data contained in the initial version of the list are replaced with GPS
coordinates measured by the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) ARAN survey vehicles and reviewed by
the Data Processing Team (DPT) staff during the previous year's data
collection season®/12/2019, This step is performed by running the
UGS_VISION_MATCHED_EXPORT_PKG package from the Oracle SQL
Developer. Manual entry of GPS coordinates may also be required in this step
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for locations where the GPS data have been obtained through ad-hoc
communications with the DPT staff based on the results of their ARAN data
processing procedures.

Step 6.  Submit the final version of the ARAN Collection List with updated GPS data to
the personnel involved in the quality assurance (QA) of the ARAN Collection
List.
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2.04 ARAN COLLECTION LIST QA

2.04.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Data Processing Team (DPT) and the Data Warehouse Team (DWT) to perform quality
assurance (QA) of the Automatic Road Analyzer (ARAN) Collection List before the list is
submitted to the Field Explorations Division (FED). The QA is applied to a version of the
ARAN Collection List that incorporates Global Positioning System (GPS) data from the
previous year's ARAN data collection.

2.04.02 Frequency

The QA of the ARAN Collection List is performed annually, once a version of the ARAN
Collection List with revised GPS data has been produced.

2.04.03 Purpose

The purpose of this SOP is to perform QA of the ARAN Collection List to confirm, prior to
actual data collection, that the (1) routes on the list are feasible for data collection and (2)
location and inventory information on the list is accurate and complete.

2.04.04 Resource Requirements

The QA of the ARAN Collection List involves three people: (1) a DPT member
knowledgeable in inventory data collection for the Maryland Department of Transportation
State Highway Administration (MDOT-SHA) highway network, (2) a DWT member
knowledgeable in database management and, (3) a supervisor who, as required, provides
guidance and decision-making. The inventory data expert’s (IDE) primary role is to identify
possible errors in inventory data and to ensure that routes on the list are feasible for data
collection. The database management expert's (DBME) primary role is to produce
updated versions of the ARAN Collection List based on the IDE’s review. The estimated
effort levels in the table below represent the total time, in man-hours, to complete the QA
of the ARAN Collection List. These time estimates assume that no issues are detected
during the QA checks. The actual level of effort required will increase if the number of
issues to address during QA increases.

Position Function Resources Effort Level (man-hrs)
DPT Staff Inventory Data Expert 1 4.0

DWT Staff Database Management 1 8.0

DWT Team Leader (TL) | Supervisor 1 AR06/12/2019

2.04.05 Procedure

The procedure to perform QA of the ARAN Collection List is comprised of two tasks:
(1) checking feasibility and accuracy of data collection routes, and
(2) checking inclusion of revised GPS data.

1- Checking Feasibility and Accuracy of Data Collection Routes — performed by IDE
from the DPT and DBME from the DWT
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Summary: This task is performed to confirm that the routes defined by the ARAN
Collection List are feasible for data collection and only homogeneous inventory data
features are contained within the section limits. Another important element of this first
check is confirming that the routes on the list can accommodate multiple collection
runs when required®/12/2019,

Step 1.

Step 2.

Step 3.

Step 4.

IDE: open initial version of ARAN Collection List. The list is received by IDE
via email as a spreadsheet in MS Excel file format, and it is named
“ARAN_Collection_[FISCAL_YEAR]_[DATE]"06/12/2019,

IDE: using initial version of ARAN Collection List spreadsheet, search for
systematic errors concerning the feasibility and accuracy of the data collection
routes, especially at locations where systematic errors are often identified. If
systematic errors are identified, report these errors to DBME for remedial
action.

DBME: modify ARAN_COLLECTION_LIST_PKG package to account for the
systematic errors detected by the IDE (if any). Re-run the package and inspect
the output list until the systematic errors detected by the IDE are no longer
present. Re-submit updated version of the ARAN Collection List to the IDE.

Repeat Step 1 to Step 3 until the IDE does not identify further inventory errors
on the ARAN Collection List produced by the DBME.

2- Checking Inclusion of Revised GPS Data — performed by IDE from the DPT and
DBME from the DWT

Summary: This task is performed to confirm that the updates made to the GPS data
during last year’s processing of ARAN collected data (conducted following Production
of ARAN Collection List) are incorporated into the present year's ARAN Collection List.

Step 5.

Step 6.

Step 7.

Step 8.

IDE: locate lists of revised GPS data that resulted from corrections performed
to the ARAN Collection List coordinates during last year’s data processing.

IDE: randomly select a location with revised GPS data and confirm that GPS
coordinates in the initial version of the ARAN Collection List for the selected
location match the coordinates on the revised GPS list. Typically, the IDE
checks approximately 10 locations with revised GPS data. If the coordinates
do not match, report discrepancy to DBME for remedial action.

DBME: inspect UGS_VISION_MATCHED_EXPORT_PKG package and
modify accordingly to incorporate revised GPS coordinates, which were not
included in the initial version of the ARAN Collection List, as reported by the
IDE. Re-run the package and inspect the GPS coordinates in the output list
until the reported discrepancies identified by the IDE are no longer present.
Re-submit updated version of the ARAN Collection List to the IDE.

Repeat Step 5 to Step 7 until the IDE is able to confirm that the revised GPS
data have been incorporated into the ARAN Collection List.
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Step 9.  Once the checks have been completed and the modifications required by the
IDE have been addressed, submit final version of ARAN Collection List to the
FED.
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2.05 PRODUCTION OF SKID COLLECTION LIST

2.05.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Data Warehouse Team (DWT) of the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) to produce and to quality control (QC) the “Skid
Collection List.” This list contains the routes on which skid data are to be collected using
the two MDOT-SHA owned skid trailers®/122019 as part of the field data collection program.
Skid collection is performed on a two-year cycle, and therefore the list of routes is similar
on alternating data collection years. The “Skid Collection List” is produced from the current
year’s “ARAN Collection List” (see Production of Skid Collection List).

2.05.02 Frequency

The “Skid Collection List” is produced annually by the MDOT-SHA DWT staff, after the
final version of the ARAN Collection List for the current year has been generated.

2.05.03 Purpose

The purpose of this SOP is to produce the “Skid Collection List” from the current year’s
“ARAN Collection List” generated using Production of Skid Collection List. The list is used
by the Field Explorations Division (FED) of the MDOT-SHA to plan their annual skid data
collection program.

2.05.04 Resource Requirements

The production and QC of the “Skid Collection List” involves the following two MDOT-SHA
staff members: (1) a DWT staff member knowledgeable in database management and,
(2) a DWT supervisor — typically the DWT Team Leader (TL) —who, as required, provides
guidance and decision-making. The estimated effort levels shown in the table below
represent the total time, in man-hours, to complete the production of the “Skid Collection
List” and to perform the QC checks. These time estimates assume that no issues are
detected during the QC checks. The actual level of effort required will increase if issues
are identified during the QC checks.

Position Function Resources Effort Level (man-hrs)
DWT Staff Member Database Management 1 4.0
DWT TL Supervisor 1 As Required®®/12/2019

2.05.05 Procedure

The procedure used to produce and to QC the “Skid Collection List” is comprised of the
following two tasks:

(1) production of the “Skid Collection List,” and

(2) QC of the “Skid Collection List.”

1- Production of the “Skid Collection List” — performed by DWT staff member

Summary: This task uses Oracle SQL Developer to produce the “Skid Collection List”
from the “ARAN Collection List.”
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Step 1.

Step 2.

Using Oracle SQL Developer, check that the “ARAN Collection List” for the
current year exists. If it does not, follow the procedure described in Production
of ARAN Collection List to produce the “ARAN Collection List” before starting
the generation of the “Skid Collection List.”

Using Oracle SQL Developer, run the statement provided in Skid Collection
List SQL Statement to produce the “Skid Collection List.”

2- QC of the “Skid Collection List” — performed by DWT member

Summary: Under this task, QC checks of the “Skid Collection List” are performed to
correct errors that may have occurred during the production. These checks are done
by comparing the network mileage included in the current year’s list to the network
mileage from two years ago. Since skid data collection is performed on a two-year
cycle, the list of routes and hence network mileage is similar on alternating data
collection years; i.e., every other year. For example, the mileage included in the “Skid
Collection List” created in 2018 should be compared to the mileage included in the
“Skid Collection List” created in 2016.

Step 3.  Once the “Skid Collection List” has been created, use Oracle SQL Developer
to compare the resulting total network mileage to the total network mileage
from the “Skid Collection List” from two years ago.

i. Ifthe difference in total mileage is less than 100 miles, then the “Skid Collection
List” is acceptable, and the process is complete.
ii. Otherwise, proceed to Step 4.
Step 4.  If the difference in total mileage is greater than 100 miles,
i. Inspectthe SQL statement to identify the issues that are causing the difference
in mileage.
ii. Once the issues have been identified, modify the statement as appropriate and
generate another version of the Skid Collection List.
ii. Apply the QC check described in the previous step to the new version of the
list.
iv. Repeat this process until the resulting Skid Collection List passes the QC check
in Step 3.
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3 FIELD DATA COLLECTION

Click to go to ARAN Pre-Data Collection Actions
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Click to go to ARAN Post-Data Collection Actions
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Click to go to ARAN Preventive Maintenance
Click to go to ARAN Test Loop Data Collection
Click to go to Test Loop Data Analysis
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Figure 6: Field Data Collection Flowchart

This section describes the set of standard operating procedures (SOP) conducted by staff
from the Field Explorations Division (FED) of the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA) Office of Materials Technology (OMT) to
perform field data collection activities and quality control (QC) and quality assurance (QA)
of pavement data. The SOPs contained in this version of the guide focus on the
calibration, validation and daily data collection activities for the Automatic Road Analyzer
(ARAN) survey vans and skid trailers.

The daily data collection activities are divided into six SOPs: ARAN Pre-Data Collection
Activities, ARAN Data Collection, ARAN Post-Data Collection Activities, Skid Pre-
Collection Activities, Skid Data Collection, and Skid Post-Data Collection Activities.
These SOPs describe the tasks required from the beginning of the data collection day to
the final shut down of the survey van, and include all quality checks conducted throughout
the different daily activities.

This section contains four SOPs related to the calibration and the validation of
measurements of the ARAN survey vans. The first is a procedure for calibrating the
ARAN’s Distance Measuring Instrument (DMI) once a month and involves the adjustment
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of the DMI measurements to bring their accuracy and precision to the target standard.
The second SOP is a procedure for the activities related to the annual preventive
maintenance activities on the ARAN vans. This is typically performed before the start of
the data collection season in which all sub-components of the vehicles are checked and
corrective actions are taken, if necessary. The third SOP involves the collection of test
data with the ARAN survey van along a predetermined “test loop.” This is typically
performed once every three weeks during the collection season to check that the quality
of measurements is within acceptable standards. The fourth SOP outlines the checks
performed on data collected on the test loop to validate the measuring equipment before
and throughout the data collection season.

In addition, this section contains four SOPs related to the calibration and the validation of
measurements of the skid trailers. The first is a procedure for calibrating the skid trailer’s
Distance Measuring Instrument (DMI) once a month and involves the adjustment of the
DMI measurements to bring their accuracy and precision to the target standard. The
second and third SOPs are procedures for the calibration of water output and force
measurements. The fourth SOP involves the collection of test data with the skid trailer
along a predetermined “test loop.” This is typically performed once every three weeks
during the collection season to check that the quality of measurements is within acceptable
standards.
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3.01 ARAN PRE-DATA COLLECTION ACTIONS

3.01.01 General

This section describes the standard operating procedure (SOP) followed by the Automatic
Road Analyzer (ARAN) crew members of the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA'’s) Field Explorations Division (FED) to
perform preliminary routing, safety, and diagnostic checks prior to daily data collection
using an ARAN 9000 survey van with ARAN Collection System (ACS) software Version
2.30012209 (hereafter referred to in this SOP as ARAN). This SOP is one of three to be
utilized for daily data collection with the referenced ARAN. It is succeeded by ARAN Data
Collection and then ARAN Post-Data Collection Actions. The pre-data collection actions
covered in this SOP start from the daily route planning before data collection to the
commencement of the first data collection run of the day. This procedure utilizes the
ARAN Collection List (see Production of ARAN Collection List) for the current year.

3.01.02 Frequency

This SOP is to be performed each day of ARAN data collection, prior to the first data
collection run of the day. The annual ARAN data collection season typically lasts from
March to Mid-December.

3.01.03 Purpose

The purpose of this SOP is to develop an efficient routing plan for the data collection and
to check the ARAN van is safe to operate and functioning properly for data collection by:
¢ reducing the effect of environmental factors on the quality of collected data,
e conducting vehicle-related safety checks, and
¢ validating the functionality of the ARAN sub-components.

3.01.04 Resource Requirements

The actions detailed in this SOP are to be performed by the crew of the ARAN van, which
is composed of a driver and an operator. The estimated effort levels in the table below
represent the total time, in man-hours, required for completion of the daily planning, safety
checks, and diagnostics of sub-components. These time estimates assume adequate
weather conditions and that the diagnostic checks do not produce results that require
additional troubleshooting.

Position Function Resources Effort Level (man-hrs)
ARAN Testing Crew Driver 1 1.5

ARAN Testing Crew Operator 1 1.5

FED TL or Coordinator Supervisor 1 AR06/12/2019

3.01.05 Procedure

The procedure to be followed by the ARAN crew members before starting their data
collection runs for the day is comprised of three tasks:

(1) daily planning of data collection routes,

(2) vehicle and safety checks, and

(3) daily diagnostic checks of the ARAN sub-components.

1- Route Planning — performed by driver and operator, with input from Supervisor
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Summary: This task creates a routing outline plan for the daily data collection and
assesses conditions to determine whether data collection should proceed or be
suspended.

Step 1.

Step 2.

Develop an initial routing plan outline for the day using the selected sections
from the ARAN Collection List (see Production of ARAN Collection List) to be
collected within the county and a map of the county?/12/2019,

The route is selected based on several logistic and practical factors such as
proximity to office, proximity to ARAN van storage location®/12/201°  proximity to
gas stations, and others, with the objective of maximizing the collected mileage
for the day.

The starting location for the day (first test run) is selected to minimize the
impact of sunlight interference with the ARAN’s forward facing camera?/12/2019,

Assess weather conditions for the day in order to decide whether to perform or
to cancel data collection. Typical weather factors affecting this decision are:

Fog, rain, snow, or ice — ARAN data collection must be cancelled if there is fog,
rain, snow, or ice regardless of intensity®/12/2019,

Surface wetness or ice — If it is not raining or snowing, but the pavement
surface is determined to be wet or icy after a visual inspection, data collection
is delayed until the surface is dry?/12/2019,

Excessive winds — If winds are determined to be strong enough to affect
measurements®/122019 data collection is delayed until conditions subside.

If weather considerations do not result in the cancelation or delay of data
collection, proceed to Step 3.

2- Vehicle and Safety Checks — performed by driver and operator

Summary: This task performs vehicle-related safety assessments to check that the
ARAN is in proper working order and safe to operate.

Step 3.  Driver: Turn on ARAN van ignition.

Step 4.  Driver: Ensure mirrors (left, right, and rear view) and seat position are properly
set for safe driving.

Step 5. Operator: Clean windshield. Remove dirt or visual obstructions using
windshield cleaner so that right-of-way (ROW) images are clear.

Step 6.  Operator: Check tire pressure of all tires, including inner tires from rear axis. If
pressure does not read 65 psi, adjust air (release or fill) until 65 psi is achieved
on all tireg?/12/2019,

Step 7.  Operator: Clean inertial profilers, Laser Crack Measurement Systems’ (LCMS),
and grade sensors’ lenses using a dry, soft rag®®12/2019,

Step 8. Driver: Check that all ARAN van lights are functioning properly. This includes
beacons, hazards, turning signals, and brake lights. If any lights or beacons
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Step 9.

are not functioning, communicate issue to Supervisor for further remedial
action and suspend data collection until the issue has been resolved.

Driver: Test that back-up alarm is functioning properly by placing vehicle in
reverse and moving slightly. If the backup alarm is not functioning,
communicate issue to Supervisor for further remedial action and suspend data
collection until the issue has been resolved.

3- Diagnostic Sub-Component Checks — performed by driver and operator

Summary: This task runs diagnostics on the various ARAN sub-components to check
that they are functioning properly for data collection.

Step 10.

Step 11.

Step 12.

Step 13.

Operator: Turn on power inverters using control panel on the center console
and check that the inverter reading in the back of the van reads 120 +/- 3 V. If
inverter reading is within tolerance, proceed to Step 11. Otherwise, turn
inverter off and back on again and check new inverter’s reading. If reading is
still incorrect, battery level may not be adequate for data collection and further
troubleshooting is required. If this occurs, communicate issue to Supervisor
and suspend data collection until the issue has been solved. Please refer to
the ARAN 9000 Operation Guide for further information regarding this step.

Operator: Power up main computer by turning the system start switch (either
front control or on the AC power box) to the third position clockwise and
release. Start switch will return to the second position on its own. Wait until
all computers have started Windows operating system and login using proper
sign-in credentials.

Operator: Open the ACS software by double clicking on the icon “ARAN
Collection System” (see image below with icon circled in red) on the ROW
deSkt0p06/12/2019.

ARAN Service
Launcher

&

ARAMN
Collecti...

Operator: Once the ACS software is open, check that the different ARAN sub-
systems are correctly connected by observing the icon lights on the right
column of the window (see image below). If the sub-systems are correctly
connected, all of the icon lights should turn green after a few seconds.

If all icons turn green, proceed to Step 14.

If one or more icon lights remain red (as shown in the image below), identify
which sub-system is not properly connected and attempt to troubleshoot issue.
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For example, operator should reconnect the cables connecting the sub-system
equipment to the computer, as a first step. If Operator is not able to solve the
issue, he/she should contact Roadware’s Technical Service for assistance. If
still not able to correct issue, communicate issue to the Supervisor and
suspend daily data collection until all sub-systems are properly connected.

ARAN Service Launcher Ol =l
System Status:  Stopped
[¥ MDB5682-ROW @ Online
ﬁ- IF FR Backup Service @ Stopped
£+ [ FR Video Service @ Stopped
£} [V FR Dmi Service @ Stopped
[¢ MD85682-SERVER @ Online
-ﬁ- p FR Data Manager Service @ Stopped
Lt [ FR Message Service @ Stoppad
Lt [ Fr Backup Service @ Stopped
L} [ FR Grade Service @ Stoppad
ﬁ- p FR Roughness Service @ Stopped
Lt [V FR Video Service @ Stopped
Lt [V FR Poslv Senvice @ Stopped
Lt [ FR Dmi Service @ Stopped
[¢ MDB5682-PAVE @ Online
ot [ Fr Backup Service @ Stoppad
# Lt [V FR Dmi Service @ Stopped
4+ [V FRLCMS Service @ Stopped

A Available Services

Step 14. Operator: Click on the large “Power” button in the upper-left corner of the
window (see above image). ACS main screen appears (see below image).
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Step 15. Operator: Login using proper sign-in credentials.

Step 16. Operator: Perform Bounce Test. Make sure the vehicle is on a level, smooth
surface (garage floor at MDOT-SHA OMT is acceptable). Click on the
“Diagnostics” drop down menu from the main ACS ribbon at the top of the
screen. Select “Roughness”, then “Bounce Test.” The test screen will appear
(see below image)08/12/2019,
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Roughness Diagnostics

DMI Simulation is ON  Tum Off
| Laser 0.000 Accelerometer 0.000
=IO x|

Bounce Test
Follow the instructions below to perform the bounce test
E Step 1: Park the vehicle on a flat surface as level as possible. With the vehicle motionless press Start
Step 2: Keep the vehicle completely motionless during the Static portion
Step 3: When the progress bar reaches the Bounce saction move the roughness enclosure vertically by 1-2
inches
Step 4: Once the Bounce portion is complete stop bouncing and keep the vehicle motionless until the progress
bar is full
1
er 0.000 ||
st Reading static data
| Static Bounce Static
Cancel

Step 17. Operator: When ready, hit start. The progress bar on the “Bounce Test”
window will begin to fill up from left to right.

Step 18. Operator: When progress bar reaches the beginning of the “Bounce” section,
instruct the driver to “start bouncing.”

Step 19. Driver: Apply pressure to the front of the vehicle, causing it to bounce®/12/2019,

Step 20. Operator: When the progress bar reaches the end of the “Bounce” section,
instruct the driver to “stop bouncing.”

Step 21. Driver: Step back from the vehicle and allow the test to complete with the
vehicle stationary.

Step 22. Operator: Wait until the screen indicates that the test is complete. Click “Next.”
Results screen will appear (see below image). There are four component
results (left-static, right-static, left-bounce, right-bounce) that will either show
as PASS or FAIL, then an overall PASS or FAIL rating will also be displayed.

i. If the overall resultis PASS, click Finish and proceed to Step 23.

ii. If the overall result is FAIL, click “Cancel” and return to Step 16. Repeat test
up to 5 times until a passing result is achieved. If a passing result is still not
achieved, communicate issue to the Supervisor and suspend daily data
collection until issue is resolved.
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Roughness Diagnostics

DMI Simulation is 0N Tum Off
Laser 0.000 Accelerometer 0.000
=loix]
Bounce Test Summary
The results of the Bounce Test
E Overall Bounce Test Result: Pass Units
Static Results
Left: 1.447 in/mi Pass Right: 0.214 infmi Pass
Bounce Results
Left: 7.964 in/mi Pass Right: 5.853 in/mi Pass
Save Results
| |
[¥ Raw Data I¥/ERD File | IRI Data
g
Cancel | [ Back H Finish
Step 23. Driver: Drive the van from the bounce test location to an appropriate and safe
location — such as the parking lot of the OMT building — to perform the dynamic
diagnostic checks.
Step 24. Operator: Perform Grade Diagnostic Check. Click on the “Diagnostics” drop
down menu from the main ACS ribbon at the top of the screen. Select “Grade.”
Grade diagnostic window will appear.
Step 25. Driver: Begin driving around the test area.
Step 26. Operator: Click “Start.” Check diagnostic window.

i. All 4 grade sensors should be showing readings. Readings should change as
ARAN van moves and should be within reasonable values according to the
pavement surface being driven.

ii. Pitch and roll sensors should also be showing readings. Readings should
change as ARAN van moves and should be within reasonable values
according to the pavement surface being driven.
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Grade Diagnostics

RAW | Calibrated
Left Fromt Right Front Left Rear Right Rear
10.95 9.94 16.12 15.57
in in in in
* Pitch Pitch Angle
-0.73 -2.14
% %
* Roll Roll Angle
2.53 1.19
% %
Operator: Select “Stop” at bottom of screen after checks are confirmed (should
take approximately 1 minute).

i. If checks in Step 26 are acceptable, proceed to Step 27.

ii. If checks in Step 26 were not acceptable, stop vehicle. Reconnect the cables
connecting the sub-system equipment to the computer and restart test by
returning to Step 24. If Operator is not able to resolve the issue, contact
Roadware’s Technical Service for assistance. If still not able to resolve the
issue, communicate issue to the Supervisor and suspend daily data collection
until sub-system is functioning properly.

Step 27. Operator: Perform DMI Diagnostic Check. Return to the “Diagnostics” drop
down menu from the main ACS ribbon at the top of the screen. Select “DMI.”
DMI diagnostic window will appear (see below image).

Step 28.  Driver: Continue driving around the same test area.

Step 29. Operator: Click “Start.” Check diagnostic window.

i. DMI Count should increase as vehicle moves.

ii. Graph should update in real time.

iii. Graph should have a positive slope when increasing speed and return to x-
axis when vehicle stops.
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r
DMI Diagnostics
Computer
MDE5682-5ERVER v
o Vehicle Speed
Module Version
Enr 1.0.0.0
Device Driver Version
_40.0
E 7.2.0
20.0
Timer Card Hardware Version
— _-—'_“\\‘
\ 00.21
0.0 |
tI.OOO 0.020 0.040 0.060  0.080 0.120 0.140 0.160 0.130 0.200

0.100
mi

Maximum DMI Count Event Input 1 Event Input 3 Event Input 5 Event Input 7
336360 0 930 0 0

DMI Count Event Input 2 Event Input 4 Event Input 6 Event Input 8
336356 31 0 0 0

Step 30.

Step 31.
Step 32.

Operator: Select “Stop” at bottom of screen after checks are confirmed (should
take approximately 1 minute).

If checks in Step 29 are acceptable, proceed to Step 30.

If checks in Step 29 are not acceptable, stop vehicle. Check DMI connection
on wheel. Reconnect cables connecting the sub-system equipment to the
computer and restart test by returning to Step 27. If Operator is not able to
solve the issue, contact Roadware’s Technical Service for assistance. If still
not able to resolve issue, communicate issue to the Supervisor and suspend
daily data collection until sub-system is functioning properly.

Operator: Perform LCMS Diagnostic Check. Return to the “Diagnostics”
drop down menu from the main ACS ribbon at the top of the screen. Select
‘LCMS.” LCMS diagnostic window will appear.

Driver: Continue driving around the same test area.
Operator: Click “Start.” Check diagnostic window.
All'icon lights should be green.

Two images in the center of the window should be updating as the ARAN van
moves.

Images should be representative of the pavement that is being driven over.
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Left system status

o Board Fault

0 Sensor Monitor Error

0 Laser Ready

o Camera Monitor Error

LCMS Diagnostic
System status Right system status

o System Fault o Board Fault

Video Image
: s Q Camera Monitor Error

o Sensor Monitor Error

o Laser Ready

Status Message

Step 33.

Step 34.

Step 35.

Operator: Select “Stop” at bottom of screen after checks are confirmed (should
take approximately 1 minute).

If checks in Step 32 are not acceptable, stop vehicle. Reconnect the cables
connecting sub-system equipment to the computer and restart test by returning
to Step 30. If Operator is not able to solve the issue, contact Roadware’s
Technical Service for assistance. If still not able to resolve issue, communicate
issue to the Supervisor and suspend daily data collection until sub-system is
functioning properly.

Operator: Perform PS LV Diagnostic Check. Return to the “Diagnostics”
drop down menu from the main ACS ribbon at the top of the screen. Select
“‘POS LV.” POS LV diagnostic window will appear.

Driver: Continue driving around the same test area. Ensure no buildings or
trees are obstructing the GPS receiver.

Operator: Click “Start.” Check diagnostic window.

Two GPS readings should be reasonable and updating as the vehicle moves.
It may take a few moments for the GPS readings to display.
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Software Version

POS LV Diagnostics

DMI

POSLV Version POSLV Distance POSLV Distance At Event 1 Scale Factor
LV-420.VERS,5/N7223, HW1.2-12. SW08.53-Apr20/16.1CD07.41.056.4.1 IMU7 PGP517.5GP517. DMI2,GIMO.ZVID
| 14.925] | 0.000] | 18801.9
Primary GPS Version Secondary GPS Version mi mi
BD982 SN:5515C01352, v.00490, channels:288, OMNSN:1010113952
Up Counter Up/Down Counter
General | 0.0| ‘ 0.0 ‘
GPS Time Stamp POS LV State
. . Distance Type DMI Type DMI Faults
390028.676| Fine Alignment

s

MU

DmiDistance  Pulse and Direction  Offline, Failed

Gams

Bad IMU Frame Count IMU Faults Satellite Count PDOP Antenna Separation
[ o] Nome | 14] | 12| | sam0
ft
o GAMS Heading Head.Accuracy
PPS Time PPS Count
| 3416 | 0.205699 |
390028.000 | 2298
deg deg
GPS Status GPS Faults GAMS Solution Status GAMS Faults
None Fixed Integer Heading Rejected

Step 36.

Step 37.
Step 38.

Operator: Select “Stop” at bottom of screen after checks are confirmed (should
take approximately 1 minute).

If checks in Step 35 are acceptable, proceed to Step 36.

If checks in Step 35 are not acceptable, stop vehicle. Reconnect the cables
connecting sub-system equipment to the computer and restart test by returning
to Step 33. If Operator is not able to solve the issue, contact Roadware’s
Technical Service for assistance. If still not able to resolve issue, communicate
issue to the Supervisor and suspend daily data collection until sub-system is
functioning properly.

Operator: Perform Roughness Diagnostic Check. Return to the
“Diagnostics” drop down menu from the main ACS ribbon at the top of the
screen. Select “Roughness.” Roughness diagnostic window will appear.

Driver: Continue driving around the same test area.
Operator: Click “Start.” Check diagnostic window.

Four plots in total (2 laser, 2 accelerometer) should be updating as the ARAN
van moves.

Laser readings should appear reasonable based on smoothness of test
pavement.
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Roughness Diagnostics

unce Test DMI Simulation is OFF T4 On
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-26.480
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-t; 11284 g 31480
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Operator: Select “Stop” at bottom of screen after checks are confirmed (should
take approximately 1 minute).

i. If checks in Step 38 are acceptable, proceed to Step 39.

ii. If checks in Step 38 are not acceptable, stop vehicle. Reconnect the cables
connecting sub-system equipment to the computer and restart test by returning
to Step 36. If Operator is not able to solve the issue, contact Roadware’s
Technical Service for assistance. If still not able to resolve issue, communicate
issue to the Supervisor and suspend daily data collection until sub-system is
functioning properly.

Step 39. Operator: Perform Video Diagnostic Check. Return to the “Diagnostics” drop
down menu from the main ACS ribbon at the top of the screen. Select “Video.”
Video diagnostic window will appear.

Step 40. Driver: Continue driving around the same test area.

Step 41. Operator: Click “Start.” Check diagnostic window. There is a tab for each video
stream.

i. Each image should be clear.

ii. Sunlight “wash-out” should be minimal.

iii. Image should change as ARAN van moves.
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Video Image
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Status Message

Operator: Select “Stop” at bottom of screen after checks are confirmed (should
take approximately 1 minute).

If checks in Step 41 are acceptable, proceed to Step 42.

If checks in Step 41 are not acceptable, stop vehicle. Reconnect the cables
connecting sub-system equipment to the computer and restart test by returning
to Step 39. If Operator is not able to solve the issue, contact Roadware’s
Technical Service for assistance. If still not able to resolve issue, communicate
issue to the Supervisor and suspend daily data collection until sub-system is
functioning properly.

Step42.  Operator: Perform dummy test run. Select the “Collect” drop down menu
from the main ACS ribbon at the top of the screen. Click on “Summary.” Data
collection window will appear (see below image).
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Step 43. Operator: In the search bar above the map window, type in “DUMMY.” Click
the magnifying glass to begin the search.

Step 44. Operator: A list of search results will appear. The section for the dummy test
run will read “9999921 DUMMY, AA DUMMY E.” Click “Add to List.”

Step 45. Operator: In the queue list of selected sections, click on “DUMMY”. Click
“Make Current” at the bottom of the map window.

Step 46. Operator: Confirm the beginning and end of the selected section by the flag
icons in the map window.

Step 47. Operator: Follow ARAN Data Collection, beginning with Step 14, for completing
the dummy data collection run.

Step 48. Operator: If the dummy data collection run does not result in issues,
diagnostics are completed®/'2201°_|f issues are discovered during dummy test
run, troubleshooting of specific sub-component is necessary before beginning
data collection.
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3.02 ARAN DATA COLLECTION

3.02.01 General

This section describes the standard operating procedure (SOP) followed by the Automatic
Road Analyzer (ARAN) crew members of the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA'’s) Field Explorations Division (FED) to
perform data collection using an ARAN 9000 survey van with ARAN Collection System
(ACS) software Version 2.3%12209 (hereafter referred to in this SOP as ARAN). This SOP
is one of three to be utilized for daily data collection with the referenced ARAN. It is
preceded by ARAN Pre-Data Collection Actions and succeeded by ARAN Post-Data
Collection Actions. The data collection activities covered in this SOP start from the end of
the daily diagnostic checks and dummy data collection run (see ARAN Pre-Data Collection
Actions) to the commencement of the daily data export (see ARAN Post-Data Collection
Actions). This SOP describes the process of completing a full day of data collection. This
procedure utilizes the ARAN Collection List (see Production of ARAN Collection List) for
the current year. The ACS software should already be initialized from ARAN Pre-Data
Collection Actions.

3.02.02 Frequency

This SOP is to be performed daily for each day of ARAN data collection. The annual
ARAN data collection season typically lasts from March to Mid-December.

3.02.03 Purpose

The purpose of this SOP is to successfully daily data collection using the ARAN van and
to perform quality control (QC) checks of the data while is being collected.

3.02.04 Resource Requirements

The actions detailed in this SOP are to be performed by the crew of the ARAN van, which
is composed of a driver and an operator. The estimated effort levels in the table below
represent the total time, in man-hours, required for completion data collection. These time
estimates assume adequate weather conditions and a typical data collection schedule.
Actual time to complete individual runs in the field will vary between routes.

Position Function Resources Effort Level (man-hrs)
ARAN Testing Crew Driver 1 7.0
ARAN Testing Crew Operator 1 7.0

3.02.05 Procedure

The procedure to be followed by the ARAN crew members for each unique data collection
run is comprised of two tasks:

(1) route selection and

(2) data collection.
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1- Route Selection — performed by operator

Summary: This task uses the ACS software to add sections to the data collection
queue.

Step 1.  Operator: There are two options for selecting daily routes for data collection
based on the routing plan completed in ARAN Pre-Data Collection Actions in
the ACS:

i. Browsing the populated list under “Mission Management.” If this is the
preferred method, select the “Mission Management” drop down menu from the
main ACS ribbon at the top of the screen. Click on “Routed Segments.” The
list of sections that have already been imported into the system will appear.
Proceed to Step 2.

ii. Searching for a specific route in the “Collect” window. If this is the preferred
method, skip to Step 3.

Step 2.  Operator: Find the section for which data are to be collected and select it so
that the row is highlighted (see below image). Click “Add to List.” Multiple
sections may be added to queue list, if desired®®/12/2019,
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Step 3.  Operator: Select the “Collect” drop down menu from the main ACS ribbon at
the top of the screen. Click on “Summary.” Data collection window appears
(see below image). If section(s) was (were) selected using the “Mission
Management” window, skip to Step 5.
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Step 4.

Step 5.

~miawW s ,::,,:‘,',

Operator: In the search bar above the map window (see above image), type in
the section identifier of the route to be collected. A list of search results will
appear. Select the appropriate section and click “Add to List.” Multiple sections
may be added to queue list, if desired®/12/2019,

Operator: In the queue list of selected sections, click on the section that is to
be collected next. Click “Make Current” at the bottom of the map window (see
above image). Confirm the beginning and end of the selected section by the
flag icons in the map window. Otherwise, the incorrect section may be selected
and the route selection will have to be repeated by returning to Step 1.

2- Data Collection — performed by driver and operator

Summary: This task uses the ACS software to complete a data collection run.

Step 6.

Step 7.

Driver: Navigate vehicle to selected first route and approach beginning of test
section. Throughout collection run, adhere to local traffic laws. Attempt to
maintain a steady path in the driving lang®/12/2019,

Operator: Click “Start” at the bottom of the screen prior to reaching the
beginning of the test section. System will begin to initialize®'220'%, A green
progress bar will begin filling up at the bottom of the screen (see below image).
System is initialized and lead-in is complete when bar is completely green.

Updated 06/15/2020

Return to Table of Contents




M mMARYLAND DEPARTMENT OF TRANSPORTATION

STATE HIGHWAY ADMINISTRATION

Field Data Collection
ARAN Data Collection

s tobection sabtvenre ST
& = o
- - Sl v Deta - =4 Wission - | % Cata - . - s, T I .
& | @) || | | > | | Q) e | (g e
= '
oW = as |p| Distance | 13.185 | Met tvent |
’- : T
= ; + ‘
scive Seen Svents 9 ] ut Femaye | e LIzt ‘/ e ';ﬂ
v | Deiption Chainaga | | L D ’. Far
4 AR DUMMY E = '4
G | \
I g
Loet Prre evert Begin Segment | 5
Paserient Tip: =] F,,
g o
Vichicle Speed 2 T
16.0 :
gl @
PosLY 1
D ot Syt S =
Maavigatinn St -
S Segment Aepe g T Makos Currant e Hioem. [
Granke
Favament -0.03
o e * 200020 L
- 50RO
E
£ . — et
B e B
10e 1302 .LRMZ 306 13082
s Right IRI
- 0300
E
_ Cl [ U I |
Faulting TR 102 MM 146 1358
m
Lsft Fault Canant Rirghot Farult Conamt
87| | 248
& St s

Step 8.  Operator: When van reaches beginning of section, click “Begin Segment.” The
image below depicts a flowchart for the data collection process.
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Step 9.  Operator: Perform Manual/Visual QC of data being collected through
information displayed in monitor windows during data collection. Visual checks

include the following®®/12/2019;

i. Forward cameras — Right-of-way (ROW) camera window and Left camera
window. Confirm that the images are crisp, clear and void of obstructions, that
there is minimal sunlight interference, and that the images are updating as the

vehicle moves down the road.
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LCMS pavement images — Confirm that both sets of pavement images are
updating as the vehicle moves down the road, and that identifiers on the
pavement (such as paint stripes or large cracks) are visible in the image
window.

International Roughness Index (IRI) values — Confirm that left and right IRI
plots show reasonable numbers based on operator’s experience and condition
of the pavement being collected.

iv. Grade — Confirm % grade change window shows a reasonable value and it is
updating as the vehicle moves down the road.

v. GPS - Confirm Position and Orientation System for Land Vehicles (POS LV)
status is green.

vi. Fault Count — Confirm fault count windows shows reasonable values and are
updating as the vehicle moves down the road.

vii. Additional Notes — Notes regarding special events during data collection
should be added where necessary by typing the appropriate event abbreviation
into the dialogue box on the data collection screen. Common events and their
abbreviations for data entry are shown in below table.

Description Event Abbreviation

Lane Exception L

Milled Surface M

Construction Zone C

Rumble Strips in Lane R

Wet Surface W

Road Closed Ahead X

Roundabout O

Traffic Signal Red T

New Pavement N

Debris D
If no issues arise from the checks in this step, proceed to Step 10. If issues do
arise, stop the data collection run and attempt to fix problem. For example,
operator should reconnect the cables connecting malfunctioning sub-system
equipment to the computer, as a first step. If Operator is not able to resolve
the issue, contact Roadware’s Technical Service for assistance. If still not able
to resolve the issue, communicate issue to the Supervisor and suspend daily
data collection until all sub-systems are functioning properly. When issue has
been corrected, return to Step 5.

Step 10. Operator: Observe Automated QC Checks. Error messages will appearin a
window towards the bottom of the data collection screen. Messages
highlighted in ORANGE are warnings but do not require the data collection run
to be stopped (such as one GPS receiver going out for a moment). Messages
highlighted in RED are alerts that require the data collection run to be stopped
and the specific error corrected.

i. If no issues arise from the checks in this step, proceed to Step 11.
Updated 06/15/2020 3-20
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Step 11.

Step 12.

Step 13.

Step 14.

If issues do arise, stop the data collection run and attempt to fix problem. For
example, operator should reconnect the cables connecting malfunctioning sub-
system equipment to the computer, as a first step. If Operator is not able to
resolve the issue, contact Roadware’s Technical Service for assistance. If still
not able to resolve the issue, communicate issue to the Supervisor and
suspend daily data collection until all sub-systems are functioning properly.
When issue has been corrected, return to Step 1.

Operator: If multiple segments exist along the section, click “Accept” to mark
the end of a segment. This will end that segment and begin the next segment
automatically. When van reaches the end of the entire section, click “End
Segment.”

Operator: Click “Stop” at the bottom of the screen once the data collection route
is complete. Green status bar will appear and lead-out process will begin.
Lead-out is complete when bar is completely green.

Operator: In the queue list of selected sections, click on the section that is to
be collected next. Click “Make Current” at the bottom of the map window (see
above image). Confirm the beginning and end of the selected section by the
flag icons in the map window. Otherwise, an incorrect section may be selected
and the route selection will have to be repeated by returning to Step 1.

Driver: Navigate vehicle to next selected route and approach beginning of test

section. Return to Step 7 and repeat for all data collection runs for the
day°6”2/2019.
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3.03 ARAN POST-DATA COLLECTION ACTIONS

3.03.01 General

This section describes the standard operating procedure (SOP) followed by the Automatic
Road Analyzer (ARAN) crew members of the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA'’s) Field Explorations Division (FED) to
perform data management and validation activities after daily data collection using an
ARAN 9000 survey van with ARAN Collection System (ACS) software Version 2.30122019
(hereafter referred to in this SOP as ARAN). This SOP is one of three to be utilized for
daily data collection with the referenced ARAN. It is preceded by ARAN Pre-Data
Collection Actions and then ARAN Data Collection. The post-data collection actions
covered in this SOP start from the completion of the last data collection run of the day (see
ARAN Data Collection) to system shut down.

3.03.02 Frequency

This SOP is to be performed each day of ARAN data collection®/'22018 following the last
data collection run of the day.

3.03.03 Purpose

The purpose of this SOP is to perform post-data collection quality control (QC) checks of
the ARAN data collected each day (see ARAN Data Collection) and to safely store those
data by:
e properly exporting the data,
e checking quality of imaging and roughness data through the review of different
runs, and
e documenting the events of the day through a daily report, referred to as the end of
day daily report.

3.03.04 Resource Requirements

The actions detailed in this SOP are to be performed by the crew of the ARAN van, which
is composed of a driver and an operator. The estimated effort levels in the table below
represent the total time, in man-hours, required for completion of all post-data collection
activities. These time estimates assume no issues are encountered with exporting and
QC of data.

Position Function Resources Effort Level (man-hrs)
ARAN Testing Crew Driver 1 0.5-1.0

ARAN Testing Crew Operator 1 0.5-1.0

FED TL or Coordinator Supervisor 1 AR06/12/2019

3.03.05 Procedure

The procedure to be followed by the ARAN crew members following completion of data
collection runs for the day is comprised of five components:
(1) data export,
2) run review,
3) end of day daily report,
4) pavement image QC, and
5) computer shut down and hard drive removal®/12/2019,

(
(
(
(
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1- Data Export — performed by Operator

Summary: This task uses the ACS software to export the collected data at the end of
the day.

Step 1.  Select the “Data Management” drop down menu from the main ACS ribbon at
the top of the screen. Select “Export.”

Step 2.  Select today’s date from window. Ensure “Entire Day” bubble is filled in at top
of window. All runs for the day should appear in the dialogue box (see below
image).

: i:ﬁ Export Data
s @

@Entire Day DDate and Time Range

FY
Date: October-5-2017 E
w
Gession Mame Section Count
+ | 20171005.081923 1
+ | 20171005.082910 1
+ | 20171005.085950 1
+ | 20171005.092556 1
Seszion Total: 4 Section Total: 4
Start Cance

Step 3.  Select “Start” (see above image). Progress bar appears as data exports (see
below image).
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}Iﬁ Export Data
=)

@Entire Day O Date and Time Range

Y
Date: October-5-2017 E
w
Session Mame Section Count
+ | 20171005.081523 1
+ | 20171005.082510 1
+ | 20171005.085550 1
+ | 20171005.092556 1
|
Session Total: 4 Section Total: 4

Creating Database...

—_— |

Start ‘ Cancel ‘

Step 4.  Small notification window will appear that says “Export Completed.” Click “OK.”

2- Run Review and ROW Imaging QC — performed by Operator

Summary: This task uses the ACS software to review a sample of the collected data
and QC the collected images.

Step 5.  Select the “Data Validation” drop down menu from the main ACS ribbon at the
top of the screen. Select “Review.” Review window appears (see below
image).
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Step 6.  Select “Change Collection” at top left of window (see above image). Window
appears with a list of runs completed for the date selected (see below image).

Randomly select a specific run to be reviewed by highlighting the row of the
corresponding section®/12/2019,
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i
(@ Date of Collection [ Thursday , October 00| ()Show All
Section 1D Road Name Direction Lane County RouteID Dir

9999911 Test Loop 1 5 1 An TL1 E
9999912 Test Loop 2 5 1 A8 TLZ E
5599513 Test Loop 3 5 1 AA TL3 E
5595521 DUMMY 5 1 AA DUMMY E

Index Begin Description End Description

Run Description Date Begin Chainage | End Chainage | Begin Distance Stamp | End Distance Stamp

Step 7.
Step 8.

Click “OK” (see above image).

Click “Play.” Software will simulate the data collection of the selected section
(see below image). Operator should observe the following®®/12/201%;

Route map — Confirm by visual check that map in the upper left corner is
showing the correct “trace” of the data collection run, which indicates the GPS
was working properly.

Attribute Table — Confirm by visual check that the table in the bottom right
corner is populated without gaps®'?20"® and that the values for the

corresponding attributes are reasonable®/122019,

Cameras — Confirm via visual check that the camera images in the upper right
corner are updating and that they are of acceptable quality. Toggle between
the two cameras to perform visual check on both.
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Exit the review if the data collection run is complete and the checks have been
found to be satisfactory. If issues are noted during the visual checks in Step
8, return to Step 5 and repeat the steps again, but select a different run. If the
same issues are identified over multiple runs, communicate issue with
Supervisor who will help decide if further action is required, such as recollection
of data.

3- End of Day Daily Report — performed by Operator

Summary: This task uses the ACS software to produce a daily report.

Step 9.  Select the “Data Validation” drop down menu from the main ACS ribbon at the
top of the screen. Select “End of Day Daily Report.” “Daily Report” window
appears (see below image).
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Q End of Day Reports

Y
Report Date: October-5-2017 E
w
Session Section C| X | R |V |Initals Comments
20171005.081923 9999921 O@00 dummy
20171005.082910 5999911 @O00 testloop 1
20171005.085950 9999912 @O00 testloop 2
20171005.092556 oo ee testloop 3

C = Valid Collection, X = Mot Valid (Failed Collection, Test Files), R = Rerun, V = Control or Verification Sites
Partially collected files will show up as C in the report for tracking purposes

Output Directory Low Speed Threshold
- 12.42742388888!
‘ F:\ ‘ [ Browse ‘
mph
Options
[ Select All | [Se.ect None |
[¥ Daily Report [¥! Functional Class Report ¥ sample Images
[¥ PCS Report [ sections Collected Report ¥ qcC video Report
[¥ ARAN Settings File [ status Messages

Step 10. Check appropriate bubbles next to section identifiers (see above image).
Designations are as follows:

i. C = Regular collection
ii. X = Eliminated data or dummy file
iii. R = Recollected data
iv. V = Validation data (test loop)
Step 11.  Add road names under the “Comments” column for each section.
Step 12.  Select “Output Directory” (F Drive).

Step 13.  Confirm all report types have been checked. Click “Generate.” Progress bar
will appear as report is generated (see below image).
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Hé’ End of Day Reports

Y
Report Date: QOctober-5-2017 E
v
Session Section C| X | R |V |Initials Comments
20171005.051923 5555921 OO010 dummy
20171005.082910 5935511 @[O00 testloop 1
20171005.085950 9999312 @[O0 testloop 2
20171005.092556 99999 3 oo e0 testloop 3

C = Valid Callection, X = Mot Valid (Failed Collection, Test Files), R = Rerun, V = Control or Verification Sites

Partially collected files will show up as C in the report for tracking purposes

Output Directory Low Speed Threshold
- 12.42742388888!
‘ F-"‘l | l Browse ‘

mph

Options

l Select All ‘ lSe.ect None|

[V Daily Report ¥ Functional Class Report [V sample Images
[V PCS Report [¥! sections Collected Report ¥ QC video Report
[V ARAN Settings File [V’ Status Messages

—_

Generate

4- Pavement Image QC — performed by Operator

Summary: This task uses the LCMS Road Inspect software to review and QC
collected LCMS pavement images.

Step 14. On the ROW computer desktop, double click on the “PAVE” computer icon.
Monitor will switch to the PAVE computer desktop.

Step 15. Double-click on the “LCMS Road Inspect” icon (see below image).
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Step 16.  Click “Open” in upper right hand corner (see below image).

# LemsRoadlnspect = |[=][=

File View Languages Help

[ Open | cess
Current File Process Selection

Road Section

Resolution
Length
Distance
Time(h:m:s)
[ systemInfo |
Process Multiple Result Display
3D
Status

Current Section ID

Data to display ZRange Data to display ZRange

@ Intensity Range Rectified Range 30 V] Auto @) Intensity Range Rectified Range D 7] Auto B

ertical Profile Min O ertical Profile Min 0
Zoom VEiTE FELE " Zoom S EErE "

@) Fit Image X:0195.0;Y:0114.0 Max 0O @ Fit Image X:0009.0; Y : 0280.0 Max 0

Analysis Time

Errors [ vewResis |

suvey

Profile Display Nb. Sections

@ Intensity
Range Total Length

Rectified Range
o ¥
T V] Auto Scale
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Step 17.
Step 18.
Step 19.
Step 20.
Step 21.
Step 22.

Step 23.

Select F Drive.

Select “FIS Pavement” icon.

Scroll down to folder with today’s data and double click.
Select random image in folder.

Click “Clear All” on right of window.

Click “Process.” A new window will appear when image processing is complete
(see below image).

Check image for quality. Right and left Laser Crack Measurement System
(LCMS) images should line up well, image should be clear and pavement
defects/markings should be visible. Otherwise, note the name of the section
and communicate issue to Supervisor for further review of collected data and
troubleshooting.

# LemsRoadlnspect = (&[]
File View Languages Help
F:\FISPavement|20171005,092555\00000 1145854 fis I Open ] Process ]
. 3 3 7 Current File Process Selection
179/3360 [ |Lane mark
[Flcrack
() [z [JRutting
Road Section %Ma‘:"‘ﬁ“mm
D Potholes
= [JRaveling
ey [ Joints Concrete
[Jbropoff-Curbs
5.000mm
e [Fsealed Cracks
6.435m
Distance
1.145km
S
0:1:58.3
Process Multiple Result Display
Start W)
Status [¥]Crack
[TPatroles
ks IRaveling
5 e CurentSecton D | G o
7 78 [#|Dropoff-Curbs
Data to display
@ Intensity ©Range () Rectified Range [@lauto @ Intensity O Range (O Rectified Range ® P"’]gf’f“ [Vsealed Cracks
Zoom [T Verbieal Profile Min 0 Sy [l vertical Profile Min 0 et S
@) Fit Image X:0195.0; Y : 0114.0 Max 0 @ Fit Image X:1741.9;Y:0049.5; Val : 065.00  Max 0 T
Errors. _—WEW Results
Mone Survey i)
View Errors 1100534068
Profile Display oo
@) Intensity 3360
() Range Total Length
. k é 2 . () Rectified Range 21.622m
1247.4 S .
Left  |Right [ Xunits-pixels | [ auto scale
H [13 ” H . H
Step 24. Click “Save Result” and a new dialogue box will appear (see below image).
H H H H “ ”»
Step 25. Check all boxes in new dialogue box (see below image). Click “Save.
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Save Analysis Results &3

Save Options Qverlay Options
| Save XML data | Lane mark | Dropoff-Curb
| Save Result Image — Intensity 7| Crack 7 Joint Concrete
| Save Result Image — Range

: : | Pothales V| Sealed Cracks
| Save Result Image — 3D

| Ravelling

| Save Overlay Image — Intensity
| Save Overlay Image —Range
| Save Overlay Image — 3D File Name Options

| Save overlay image — Mo bkgrd @ Use Road Section ID
Use original FIS name

Save Folder

Select Folder | VMD&a5aa2-ROW \Removable 1\paveqc 105 cmsResult_*.*

| Save || Cancel |

Step 26. Click “Select Folder” (see above image). Navigate to “ROW PC”, “Removable.”

Step 27. Create new folder at this location and name it as “pavqc[MMDD]” using today’s
date at the end (e.g. “pavqc1122”).

Step 28. Click “Open.”
Step 29. Click “Save.” Window disappears.
Step 30. Click “Save” on the “Process Result” window. This window will disappear.

Step 31. Return to Step 16 and repeat procedure for 2 more images in the same data
folder®/12201% |f one of the images reviewed identifies issues or raises
concerns, it may be necessary to inspect additional images.

Step 32. Close Program.
Step 33. Click the “ROW” computer icon on desktop to return to ROW computer.

5- Computer Shut Down and Hard Drive Removal — performed by Operator

Summary: This task completes computer shut down in the ARAN and removes the
hard drives from the vehicle for data processing.

Step 34.  While back on the ROW computer, close the ACS.
Step 35. Click “OK” (see below image).
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Step 36. Double-click on the shutdown icon for each computer on the ROW desktop
(ROW, PAVE, Server).
Step 37. Turn off inverter using controls on the center console.
Step 38. Remove six hard drives from back of van and turn them in to supervisor?/12/2019,
Step 39. Confirm all computers and inverter have powered down successfully.
Turn off van engine and lock doors.
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3.04 ARAN DMI CALIBRATION

3.04.01 General

This section describes the standard operating procedure (SOP) followed by the Automatic
Road Analyzer (ARAN) crew members from the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA'’s) Field Explorations Divisions (FED) to
calibrate the Distance Measuring Instrument (DMI) mounted on the ARAN vans. The
steps described in this SOP are based on the ARAN Collection System (ACS) software
Version 2.3%122019 developed for operating ARAN 9000 vans (hereafter referred to as
ARAN). The reference measurements used for the calibrating procedure described in this
SOP consist of two one-mile long pavement sections marked on the shoulder lanes along
both directions of a road segment on MD Route 100, which have been measured by a
state surveyor using thermally compensated steel tape.

3.04.02 Frequency

This SOP should be followed for the calibration of the DMI mounted on ARAN vans once
per month during the data collection period®®/'2/2019,

3.04.03 Purpose

The purpose of this SOP is to check the accuracy of the distance measurements taken by
the DMI mounted on ARAN vans and, if necessary, perform corrective actions for
recalibration.

3.04.04 Resource Requirements

Calibration of the ARAN’s DMI is performed by the crew of the ARAN van, composed of a
driver and an operator. The estimated effort levels in the table below represent the total
time, in man-hours, required for driving from the SHA’s Office of Materials Technology
(OMT) location to the current calibration sites on MD 100, performing three repeat runs of
the test, and driving back to the OMT location.

Position Function Resources Effort Level (man-hrs)
ARAN Testing Crew Driver 1 1.5
ARAN Testing Crew Operator 1 1.5

3.04.05 Procedure

The procedure to calibrate the DMI mounted on ARAN 9000 vans using ACS software
Version 2.3 is comprised of a single task:
(1) calibrating DMI.

1- Calibrating DMI — performed by driver and operator

Summary: This task performs a DMI calibration for the ARAN 9000 van using ACS
software at the MDOT-SHA OMT DMI calibration site.

The two calibration sites consist of one-mile long marked sections located near the OMT
on the shoulder lanes of MD 100: one in the east-bound direction and the other in the
west-bound direction (see map screenshot below).
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Driver: Drive the ARAN van to the starting point of the calibration site in the
east-bound direction. The starting point can be identified by multiple markings

(see below photos):

Step 1.

(1) an orange paint mark on a tree to the right of the road,

(2) a metal pole just beyond the pavement shoulder,

(3) paint markings on the pavement shoulder (line and “ST”), and
(

4) a survey nail in the pavement shoulder.
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Step 2.  Operator: Select the “Calibration” drop down menu from the main ACS ribbon
at the top of the screen. Select “DMIL.” This will open the ACS’s “DMI
Calibration Wizard” application (see below image).

=7 DMI Calibration x|

DMI Calibration

Locate a straight piece of road of a defined and measurad length.

Clearly mark the start of the test section.

With a tape measure, measure the straight line distance.

. Using marking tape place the first piece over the start ling, making sure to place
the edge of the tape exactly on the start line. The edge of the marking tape is
your start line; accuracy is very important in this test,

5. Place & second piece of marking tape at the end of the test section, making sure
to place the edge of the tape exactly on the stop line.

. Mark a fixed point on the vehicle frame close to the ground.

. Align the vehicle so the marking tape is directly over the start line.

8. Click Next to continus.

Eall el el

Step 3.  Driver: Drive the ARAN van until the front bar of van is aligned to the “start”
position marking on pavement surface and survey nail as shown in below
imageoe/12/2019_
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Step4.  Operator: Enter calibration site length on “DMI Calibration Wizard” (see below
image). The length of the current calibration site is 1000 mmi.

=7 DMI Calibration X|

DMI Calibration
Enter Calibration Site Length

DMI Calibration Length

Enter the Calibration Distance.

1000

[

Click Mext to START CALIBRATION.

mmi

Step 5. Operator: Click “Next” on the DMI Calibration Wizard to start calibration.

Step 6. Driver: Drive forward on shoulder lane from the start mark until a few feet
before the end mark. The “DMI Calibration Wizard” should register travelled
distance on screen (see below image). Attempt to stay as straight as possible
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in the shoulder lane using the white stripe, edge of pavement, and guardrail
(where present) as references.

=7 DMI Calibration

DMI Calibration
Drive Test Section

Approximate Distance

0.198 1. Drive the marked test section and drive in a straight line at a
consistent spead.

2. At the end of the run smoothly stop the vehicle with your reference
point direthy over the marked end point.

3. When the run has been completed click Mext to continue.

[11T] ]

Step 7.  Driver: Drive ARAN van until front bar of van is aligned to “end” position
marking on pavement surface and survey nail as shown in the below

image%M 2/201 9_

Step 8.  Operator: Click “Next” to end the DMI calibration (see below image).
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=7 DMI Calibration X

DMI Calibration
Drive Test Section

Approximate Distance

1.001 1. Drive the marked test section and drive in a straight line at a

consistent spead.

mi 2. At the end of the run smoothly stop the vehicle with your reference
point diretly over the marked end point.

3. When the run has been completed click Next to continue.

(NERNRRRARNARNANNANIN)

Step 9.  Operator: Click “Finish” on ACS’s “DMI Calibration Wizard” and save results
(see below image). The ACS’s DMI Calibration application will perform the
necessary adjustments to the DMI readings to match the measured distance
during the calibration procedure to the reference measurement (scale factor).
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=7 DMI Calibration X

DMI Calibration
Calibration Result

Effective Date DMI Scale Factor

10/5/2017 10:07:45 AM[4785.03 ~
9/12/2017 10:40:19 AM|4700.47 u
9/12/2017 10:25:33 AM|4702.20
9/12/2017 10:11:32 AM|4701.72 L
8/16/2017 2:23:40 PM |4655.56
8/16/2017 2:15:16 PM [4703.04
8/16/2017 2:07:30 PM [4737.94
8/16/2017 2:05:28 PM |4604.86
8/16/2017 11:58:07 AM|4888.11 i
F112/2017 10:05:34 AMI4703.65 [

DMI Scale Factor
Current Calibration Value 4706.38

Cancel ][ Back H Finish

Step 10.  Driver: Drive the ARAN van to starting point of the calibration site in the west-
bound direction and repeat Step 2 to Step 9 to perform second run of DMI
calibration. See photos below for similar markers in the west-bound direction.
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Step 11. Driver: Drive the ARAN van to starting point of the calibration site in the east-
bound direction and repeat Step 2 to Step 9 to perform third run of DMI
calibration.

The DMI calibration procedure is completed once the three runs (two at the
calibration site in the east-bound direction and one at the calibration site in the
west-bound direction) are performed. The calibration factors for the 3 runs
must agree within 0.1 percent and preferably within 0.05 percent. If they do
not agree, consult Supervisor and discuss next steps for remedial actions.
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3.05 PREVENTIVE MAINTENANCE OF ARAN VAN

3.05.01 General

This section describes the standard operating procedure (SOP) followed by the Automatic
Road Analyzer (ARAN) crew members from the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA'’s) Field Explorations Divisions (FED) to
support and to document the preventive maintenance activities performed annually by
Fugro Roadware (Roadware) on the ARAN van and its sub-components.

3.05.02 Frequency

This SOP should be followed for the support and documentation of the annual ARAN
preventive maintenance activities. Typically, these preventive maintenance activities are
performed in early March, before commencement of the annual data collection season,
and takes approximately one week.

3.05.03 Purpose

The purpose of this procedure is to support and to document the preventive maintenance
activities performed by Roadware on the ARAN vans, and, if necessary, to perform follow-
up actions. Preventive maintenance is done annually to ensure the ARAN vans are
functioning properly prior to the start of the data collection season.

3.05.04 Resource Requirements

Preventive maintenance work on the ARAN and its documentation on a check-list are
performed by a representative from Roadware. Support with the preventive maintenance
work and follow-up activities are performed by the crew of the ARAN van, composed of a
driver and an operator. The FED team leader is required for oversight and decision-
making. The estimated effort levels in the table below represent the total time, in man-
hours, required for completion and documentation of the annual preventive maintenance
activities on the ARAN van and its sub-components. Time estimates assume only minor
issues, if any, are encountered during the conduct of the required work.

Position Function Resources Effort Level (man-hrs)
ARAN Testing Crew Driver 1 40
ARAN Testing Crew Operator 1 40
FED Team Leader (TL) Supervisor 1 5

3.05.05 Procedure

The procedure to support and document preventive maintenance activities of the ARAN
van and its sub-components is comprised of a single task:
(1) supporting and documenting ARAN preventive maintenance.

1- Supporting and Documenting ARAN Preventive Maintenance — performed by
driver and operator with support from Supervisor

Summary: This task provides support for ARAN Preventive Maintenance operations,
documents results of the maintenance, and makes decisions regarding follow-up
actions.
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Step 1.  ARAN Testing Crew: Provide technical support as requested by the Roadware
technician during the conduct of the preventive maintenance activities.

Step 2.  Supervisor: Obtain preventive maintenance report®®1220'® from the Roadware
technician at completion of the work. Refer to the beginning pages of the report
for a checklist of preventive maintenance activities. Check the following items
on the list to confirm their completion:

i. Server computer updates and maintenance.
ii. Right-of-way (ROW) computer updates and maintenance.
iii. Pavement computer updates and maintenance.
iv. Alternating Current (AC) distribution box checks.
v. LSDP junction box enclosure checks.
vi. Cables, racks, dog house, and miscellaneous checks.
vii. Distance Measurement Instrument (DMI) checks.
viii. Chassis, generator, inverter, and charger checks.

Step 3. Supervisor: Refer to the “Recommendations” section of the report. Note
suggestions or outstanding issues noted by Roadware and decide if further
follow-up actions are required.

Step4.  Supervisor: Refer to the “System Calibration” section of the report. Review the
following calibrations and their results:

i. DMI calibration.
ii. Roughness Calibration.
iii. Static Roughness Test Results.
iv. Static Block Test Results.
v. Roughness Bounce Test Results.
vi. Reverse Runs to Verify Roll, Pitch, and Heading.
vii. Frame Angle.
viii. Static Grade Test.
ix. Static Rock Test.
x. Grade Verification.
xi. Test Loop 10 Repeat Runs?/122019 _ Review metrics including IRI, cross-fall,
rutting, etc.
Decide if follow-up remedial actions are required based on the results from the
individual checks.
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3.06 TEST LOOP ARAN DATA COLLECTION

3.06.01 General

This section describes the standard operating procedure (SOP) followed by the Automatic
Road Analyzer (ARAN) crew members from the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA’s) Field Explorations Division (FED) to
perform data collection on a carefully selected designated test loop using an ARAN 9000
survey van with ARAN Collection System (ACS) software Version 2.3%12201% (hereafter
referred to as ARAN). The data collection route is called the “test loop.” The test loop
begins and ends near the Office of Materials Technology (OMT) location. It is
approximately 13.1 miles in length and is divided into segments of varying length based
on surface type, intersection locations, ramp locations, and other common road features.
The route was selected specifically because it includes a variety of surface types and road
textures. The map®'2209 below depicts the route for the test loop. The data collected on
this test loop are used to validate all ARAN sub-component data.
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The required preliminary actions and diagnostic checks outlined in ARAN Pre-Data
Collection Actions should be completed prior to the beginning of ARAN data collection
runs on the referenced test loop.
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3.06.02 Frequency

This SOP requires that three ARAN data collection runs be performed on the test loop
once a month throughout the data collection period®/12/2019,

3.06.03 Purpose
The purpose of this SOP is to perform ARAN data collection runs on the test loop®®/12/2019,

3.06.04 Resource Requirements

The test loop data collection is performed by the crew of the ARAN van, composed of a
driver and an operator. The estimated effort levels in the table below represent the total
time, in man-hours, required for completion of all test loop activities, including preliminary
checks and diagnostics, three data collection runs, and data export and management.
These time estimates assume no issues are encountered during the required work.

Position Function Resources Effort Level (man-hrs)
ARAN Testing Crew Driver 1 2.0

ARAN Testing Crew Operator 1 2.0

FED Team Leader (TL) Supervisor 1 AR06/12/2019

3.06.05 Procedure

The procedure to complete data validation on the test loop is comprised of a single task:
(1) completing data validation on ARAN Test Loop.

1- Completing Data Validation on ARAN Test Loop — performed by driver and operator

Summary: This task is performed to complete three runs on the ARAN test loop.

Step 1.  Operator: Follow ARAN Pre-Data Collection Actions, beginning with Step 3, for
vehicle and diagnostic checks.

i. If checks do not identify equipment issues, proceed to Step 2.

ii. If checks identify equipment issues, consult ARAN Pre-Data Collection Actions
for troubleshooting methods. Communicate issue(s) to the Supervisor and
suspend test loop data collection until all sub-systems are functioning properly.

Step 2.  Operator: Select the “Collect” drop down menu from the main ACS ribbon at
the top of the screen. Click on “Summary.” Data collection window appears
(see below image).
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Operator: In the search bar above the map window, type in “TL 1”. Click the
magnifying glass to begin the search.

Operator: A list of search results will appear. The section for the first test loop
will read “999911 Test Loop 1, AATL 1 E”. Click “Add to List.” Repeat search
for “TL 2” and “TL 3”. All three test loop runs should now be listed in the section
queue to the left of the map (see above image).

Operator: In the queue list of selected sections, click on “Test Loop 1.” Click
“Make Current” at the bottom of the map window (see above image). Confirm
the beginning and end of the selected section by the flag icons in the map
window.

Driver and Operator: Follow ARAN Data Collection, beginning with Step 14, for
completing the first test loop data collection run.

If run is completed successfully, proceed to Step 7.

If run is not completed successfully or if one or more sub-systems
malfunctioned during data collection, attempt to resolve the issue(s). If
Operator is not able to resolve the issue(s), contact Roadware’s Technical
Service for assistance. If still not able to resolve the issue(s), communicate
issue(s) to the Supervisor and suspend test loop data collection activities until
all sub-systems are again functioning properly. When resolved, return to Step
5 and recollect first test loop run.
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Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Operator: In the queue list of selected sections, click on “Test Loop 2. Click
“Make Current” at the bottom of the map window. Confirm the beginning and
end of the selected section by the flag icons in the map window.

Driver and Operator: Follow ARAN Data Collection, beginning with Step 14, for
completing the second test loop data collection run.

If is completed successfully, proceed to Step 9.

If run is not completed successfully or if one or more sub-systems
malfunctioned during data collection, attempt to resolve the issue(s). If
Operator is not able to resolve the issue(s), contact Roadware’s Technical
Service for assistance. If still not able to resolve the issue(s), communicate
issue(s) to the Supervisor and suspend test loop data collection activities until
all sub-systems are again functioning properly. When resolved, return to Step
7 and recollect second test loop run.

Operator: In the queue list of selected sections, click on “Test Loop 3”. Click
Make Current at the bottom of the map window. Confirm the beginning and
end of the selected section by the flag icons in the map window.

Driver and Operator: Follow ARAN Data Collection, beginning with Step 14, for
completing the third test loop data collection run.

If run is completed successfully, proceed to Step 11.

If run is not completed successfully or if one or more sub-systems
malfunctioned during data collection, attempt to resolve the issue(s). If
Operator is not able to resolve the issue(s), contact Roadware’s Technical
Service for assistance. If still not able to resolve the issue(s), communicate
issue(s) to the Supervisor and suspend test loop data collection activities until
all sub-systems are again functioning properly. When resolved, return to Step
9 and recollect third test loop run.

Operator: Follow ARAN Post-Data Collection Actions, beginning with Step 1,

for data export and management following the completion of the third test loop
run06/12/2019.
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3.07 TEST LOOP DATA ANALYSIS

3.07.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED), Data Processing Team (DPT), and Data Analysis Team
(DAT) of the Maryland Department of Transportation State Highway Administration
(MDOT-SHA) to help assure the Automatic Road Analyzer (ARAN) quality controlled
(QC’d) and quality assured (QA’d) deliverables (pavement data and imagery) are precise,
accurate, and consistent throughout the collection season.

The MDOT-SHA test loop is a collection of 45 sections creating an approximately 13.1
miles long run near the Office of Materials Technology (OMT) location. The test loop is
divided into 45 segments of varying length according to surface type, construction history,
intersection locations, ramp locations, number of lanes, other common road features, and
historic ground truth study locations. The route was selected specifically because it
includes a variety of pavement structures, surface types, and road textures. The data
collected on the test loop are used to validate ARAN sub-component data. Details
regarding the test loop ARAN data collection process is described in Test Loop ARAN
Data Collection. Test Loop Analysis Details provides further information on the data
analysis procedure.

3.07.02 Frequency

This procedure detailed in this SOP is performed by the MDOT-SHA staff once per year
as part of the initial data collection program (pre-collection), where the MDOT-SHA
operated ARAN vehicles complete 10 runs of the MDOT-SHA test loop prior to the start
of the data collection season, and thereafter every 3 weeks throughout the FED
collection and delivery season, as part of the 3 week test loop data collection program,
where the ARAN vehicle completes 3 runs of the test loop.

3.07.03 Purpose

The purpose of this SOP is to perform analysis on the MDOT-SHA test loop data and
imagery collected by the ARAN vehicles order to:
¢ confirm collected and processed data are precise, accurate, and consistent;
e determine the acceptable range of variance or standard deviation for each
performance measure to be used for outlier review; and
e conduct research on topics such pavement data collection and data processing
techniques, and pavement performance and deterioration modeling.

3.07.04 Resource Requirements

The MDOT-SHA test loop data analysis involves the following three MDOT-SHA staff
members: (1) a DPT staff member who is knowledgeable in the Vision software to perform
pavement imagery quality control (QC) and lane adjustment, (2) a DAT staff member to
perform condition data QC and to generate the test loop QC report, and (3) the DPT Team
Leader (TL) to perform quality assurance (QA) functions and who, as required, provides
guidance and decision-making. The FED TL and Assistant Division Chief (ADC) may also
be required for error resolution and decision-making.
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The estimated effort levels shown in the table below represent the total time, in man-hours,
required for completion of MDOT-SHA test loop data analysis. These time estimates
assume no issues are encountered while performing the required work.

Position Function Resources Effort Level (man-hrs)
DPT Staff Member Imagery QC 1 4.0

DAT Staff Member Condition Data QC 1 4.0

DPT TL QA 1 As Required®®/122019
FED TL Error Resolution 1 As Required

ADC Error Resolution 1 As Required

3.07.05 Procedure

The procedure to perform the MDOT-SHA test loop data analysis is comprised of the
following four tasks:
(1) perform pavement imagery QC,
(2) perform drive-through for lane adjustment and pavement event flagging
and generate test loop QC report,
(3) perform condition data QC and update test loop QC report, and
(4) submit test loop QC report.

1- Perform Pavement Imagery QC — performed by DPT Staff Member

Summary: Under this task, the pavement images collected by the ARAN on the
MDOT-SHA test loop are checked for correct aspect ratios, correct imaging intervals,
and proper quality.

Step 1.  After data have been loaded into Vision (see Loading of ARAN Data Vision)
and LCMS Global Processor ran (see Running Global LCMS Processor), take
measurements using the measurement tools in Vision (see below images).
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Step 2. Compare measurements taken in Step 1 to the corresponding ground truth
measurements to confirm that the images are not distorted (see markings in
image below).

i. Ifimages are within tolerance of +/- 3% of the actual measured length, proceed

to Step 3.

ii. Otherwise, refer to Test Loop Data Analysis Details for error resolution
guidelines.
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Step 3.  Once the LCMS Global Processor has been run and the images created, check
to confirm that the chainages have an interval of 0.004 miles (see chainage
values in image below).

i. If the chainage values are at the correct interval, proceed to Step 4.

ii. Otherwise, refer to Test Loop Data Analysis Details for error resolution
guidelines.
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S (OOO00TE0453 s 2 1 129179 17318 srackwidh_2 In L2000

S AATIEEIIT fis 20 7129307 17254 crackwidth_3_n =

== BOBOBOITIIEESs ] 4 130045 16385 @ crackuicth 0.

S5 (00000579805 s 14 7 130783 16526 Transverse Al

S (OOO00F86243 s 2 5 132720 15547 Unsealed 003

S RATIT2680 55 0 5 131305 16255 Sealed [oo7

== BOBRII991 1855 20 7 11338 15248 crclwicth_1_8 MRS
00000405555 fis 4 0 133318 15248 crackwidth_1_1 JE

S BT 799255 u 8 132720 15547 crackwidth 3 8 037

== BORB4T8430 s 12 0 1M7I 16038 erackwcth_1_2 50

S5+ OODO004ZASET s I 15 132421 15697 crackicth 3.4 08I

S (OOO0043 1304 s 2 6 133617 15089 eracknicth_1_in [

S T2 s a2 9 133916 14949 crackwidth_1... 150

S BOOALLT 7 u 9 13308 13753 crackicth_2_in [2001

S5 OOOO00450617 s 20 5 137205 13305 e |

S (OOOOHETIS4 s L 9 1318102 1285  crackwidh 0. =l

S AAMEIAIT fis 2 9 13802 1285 it Alligator Al

S BORMESS2S s 18 12 141082 11362 Unsealed oo

S5+ OOOO004 76366 s - 0 12 142288 10764 Sealed loo7t

S (OOOO4E2804 s 108.955 14 7 142587 10614 crackwidth_1_8 012

S AANMES24T fis 112.955 0 3 142836 10465 crackwidth_1_4 0 zst

N 116.955 2 10 143520 10.148 crclwicth 3 8 MR

S5 OO0O005027 165 120,955 2 9 142587 10614 crackicth_ 1.2 1050

S (OOO00508553 s 124,955 i 10 42288 10764 srackwidth_3_4 L0750

S (000005749905 128,955 16 7 141830 11.063 creckuidth_1in =

S5 (00000521428 s 132.955 kL 4 M0 132 ||« n

S (OOO0052 7965 s 136,955 16 6 140783 1151 X Summary (@ Show Cracl

S (OOO00I0IFs 14D.955 24 8 D434 11661

S5 GOOO00540740s 144,355 58 9 14185 9948 || Type

S5 OO0O00547177 s 148,955 a0 1B M35 827 || b Tranverse

S (OOO005EI6 15 152955 106 2 13514 BEES || 4 Transverse

e 156.955 N 26 142019 B5% & Longituding

S5 GOOO005664895 160.955 14 6§ 142617 8536 & Longiudinal

S5 (00000572927 s 164,955 18 6 143598 9027 & Longiudinal

S (OOO0057IIEA s 168,955 16 7 144380 9717 & Longiudinal

S (OOO005ESEZ s 172.955 2 W0 143782 10016 2 Longitudind

S GOOO00552259 5 176.355 0 8 144673 9582 || b Tmrmverse

S5 (00000598676 s 180955 158 27 144679 9568 & Longtudinal

S (OOO00605T 145 184,955 24 7 144380 9717 || 4} Toarsverse

S (0000067 7557 fis 188.955 2 6 143608 9032 & Longituding

S5 000006179885 192.955 2 6§ 142 823

S5 (OO00624426 s 196,955 24 1 145219 8065

S (OOO00630863 s 200.955 4 2 1449303 6960

S5 GOOO00637301 s 204355 % 16 144772 6645

S5 OOOO00643738 s 208.955 2% 12 14712 6013

S (OOO006501 75 s 212,955 52 20 14385 4593

S (OOO00GSEETIRS 216.955 6 30 144588 3646

S5 GOOO00REI050 s 220,355 [N 28 144272 2.85

S5 OONO00FEIEERs 224355 16 8 1MI 0647

S (OOO00675925 s 228955 0 15 43641 0616

S (OOO00GEZIEZ s 232955 114 14 143325 1090

e 236,355 2 12 142694 2037

S5 OOOO008IEIIT s 240 355 20 7 13641 1248

S GOOO0070I6 74 s 244355 20 0 143578 2226

S (00000708172 s 248955 2 5 143956  -1405

E- ponnnracses RS e o waere  seos 7|

Step 4.

Visually check the pavement images to make sure there is no image distortion
or gap/overlap in the middle and along the length of the images (see below
image).

i. If the images do not have issues, proceed to Step 5.

ii. Otherwise, refer to Test Loop Data Analysis Details for error resolution
guidelines.
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2- Perform Drive-through for Lane Adjustment and Pavement Event Flagging and
Generate Test Loop QC Report — performed by DPT Staff Member

Summary: Under this task, the Vision software is used to analyze the LCMS output,
correct errors in crack or joint detection, and mark events. Additionally, a QC report
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in MS Excel is created and results of the DPT QC checks are populated prior to
submittal to the DAT for the subsequent tasks.

Step 5. Follow Performing 100% Drive Through for performing drive-through of
pavement images and LCMS output. Confirm the accuracy of GPS readings.

Step 6.  Open the “Test Loop Quality Control Summary Report” MS Excel template and
create a new file with the following naming scheme: “ARAN#_
COLLECTIONDATETL_QC_REPORT_ANALYSISDATE"6/12/2019  Complete
the required fields and submit MS Excel template to the DAT staff member that
will perform the subsequent tasks (see below image).

TEST LOOP QUALITY CONTROL SUMMARY REPORT

Attribute Checked By | Satisfactory | Unsatisfactory Comment Action

¢ - Upload [import | e o |

: Pavement Cracking s - a i

: sagEry Imaging Interval Ve v — Done by DPT

. overlap/Gap Ve v i

d ="=TeTHTo0p LocatSrs — SPAcURY Mo f — ’}

r/ DMl 55 v

! 1R 55 v |

: SCD (Crack) ss ¢ i Done by DAT

| | Performance Measures FCD (Crack) 55 v i

: RUT 55 v ]

1\ Crossfall 55 i !
List of Files: General Comments: The report has been uploaded into EDW. A number of sections had values that fell outside

B70TA02

the expected range with a very small margin. However, the measured values were consistent for the three runs,

STI0U40M

S7I0VASY

Under “List of Files,” enter the names of the files being reviewed.

Next to “Upload/Import,” place a check mark under the “Satisfactory” cell
heading and enter reviewer initials under the “Checked By” cell heading (see
above image). If the upload/import was not successfully completed, resolve
issue before continuing.

Next to “Image Aspect Ratio,” place a check mark under the “Satisfactory” or
“Unsatisfactory” cell heading based on the review completed in Step 2 and
enter reviewer initials under the “Checked By” cell heading. If the review was
“Unsatisfactory,” provide an explanation under the “Comment” cell heading and
the required action under the “Action” cell heading (see above image).

Next to “Imaging Interval,” place a check mark under the “Satisfactory” or
“Unsatisfactory” cell heading based on the review completed in Step 3 and
enter reviewer initials under the “Checked By” cell heading. If the review was
“Unsatisfactory,” provide an explanation under the “Comment” cell heading and
the required action under the “Action” cell heading (see above image).
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Vi.

Next to “Overlap/Gap,” place a check mark under the “Satisfactory” or
“Unsatisfactory” cell heading based on the review completed in Step 4 and
enter reviewer initials under the “Checked By” cell heading. If the review was
“Unsatisfactory”, provide an explanation under the “Comment” cell heading and
the required action under the “Action” cell heading (see above image).

Next to “GPS Accuracy,” place a check mark under the “Satisfactory” or
“Unsatisfactory” cell heading based on the review completed in Step 5 and
enter reviewer initials under the “Checked By” cell heading. If the review was
“Unsatisfactory,” provide an explanation under the “Comment” cell heading and
the required action under the “Action” cell heading (see above image).

3- Perform Condition Data QC and Update Test Loop QC Report — performed by DAT
Staff Member

Summary: Under this task, the various condition data metrics from the MDOT-SHA
test loop are reviewed against ground truth measurements. Additionally, the QC report
created during the DPT QC checks is updated with the results of the DAT review.

Step 7.  Open the “TL Condition QC” MS Excel template and create a new file with the
date of the test loop data collection being reviewed?/12/2019,
Step 8. Paste raw data from the test loop collection effort as directed in the “Paste”
worksheet” (see below image).
select MP_SUFFIX SEC_LENGTH AVG_IRI AVG_SCD AVG_FCD AVG_RUT AVG_CROSSFALL
PASTE HERE = 1 626.647 215.158 17.16  13.187  0.4381 1.709
2 911.9502 134.894 16.9  23.707  0.2744 1.532
3 320.485 204.875  20.787 23.74  0.2359 2.561
4 110.753 244.531  22.983  46.263  0.4208 5.221
5 218.556 123.35 1.493 5.643  0.1794 1.741
6 896.532 85.697 0.873 5.073  0.1589 -0.88
7 225.441 104.589 0.673 3.91  0.3006 1.771
8 67.728 147.546 0.363 2.28  0.3163 1.733
9 189.044 169.978 1.45 4517  0.3483 5.893
10 107.994 235.688 1.283 2.003  0.3906 1.597
11 360.513 133.755 0.463 1.49  0.3925 0.605
12 875.785 68.889 0.883 1.787  0.2471 1.678
13 103.264 64.892 0.707 2.177  0.0975 1.947
14 473.894 83.486 1.29 4183  0.1165 2.782
15 193.118 161.267 2.933 6.4 0.157 2.977
16 183.14 153.833 2.357 14.6  0.2918 -2.779
17 121 2AQ QR SnAa nsx2 n= n1111 .y
Step 9.  Click over to the “Main” worksheet. Values for the current test loop data
collection will populate in the spreadsheet for the following metrics under the
“2018 Measured”1220' column: International Roughness Index (IRI), Rut,
Structural Cracking (SC) Density, Functional Cracking (FC) Density, CrossFall,
and Distance Measuring Instrument (DMI).
Step 10. Review DMI data in Columns “AM” and “AN.” There is only one section for
evaluating DMI. The cell in Column “AN” with a bold box around it should be
Updated 06/15/2020 3-56
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populated with “Pass.” Further details regarding the comparison criteria can
be found in Test Loop Data Analysis Details.

If the bold box reads “Pass,” check is complete.

If the bold box reads “Fail,” investigate the magnitude of the range error before
continuing.

Review the IRI data in Columns “I” and “J” (see below image). Any cell in
Column “J” with a bold box around should be populated with “Pass.” Further
details regarding the comparison criteria can be found in Test Loop Data
Analysis Details.

If all or most bold boxes read “Pass,” check is complete.

If there are several bold boxes that read “Fail”, investigate the magnitude of
the range errors before continuing.

) B C 1] E F [E] H | J
MP_SUFFIX Route Mame SEC_LENGTH IRl

20175th 2017 35th 2018AMG  2018Low 2013 High 2018 Measured Check
d 1 1-MO-176 E - Res 2000 Comp-Sealed Crack - Azphalt B27.3d 160.524  227.602 21708 133641 2d40.713 213158 Fasz
r 2 2-MO-176 E - Res 2002 Comp-Azphalt 312.68 125103 M2635 133918 125155 M2.631 134.534 Pazs
r 3 3-MO-176 E - Transition and Exit lane Comp-Sealed Crack - Asphalt 317.55 172159 200412 139604 1354775 213.7305 204.875 FPass
d 4 4-Ramp framMO-176 E 10 1-97 5 Asphalt - Ramp 105.03 206445 235933 2R3133 248365 277913 244.531 I F il
r 5 5-1-37 5 Lane Transition JCP 223.47 MISS  124.587 125004 121135 134.57 12335 Pazs
d [ G--37 SCRCFP 534.53 §3.837 S8.607 §5.656 §3.301 &5.01 §5.637 I Fasz
d 7 7-1-37 5 Lane Transition CRCPLICP 225.09 96527 T045 03353 963365 10335 104,533 Paz=
d g §-1-37 5 Decel Lane JCP E7.28 135568 171861 16032 1427655 1730585 147546 Pazs
r 3 3-Ramp from =37 5 to MO-174 '/ Asphalt - Ramp 155.94 150744 134733 166463 1494715 1334665 163975 Pazs
r n 10-MO-174 ' RS2004 Asphalt 105.57 226,533 266,458 243252 2233135 269.1845 235.653 Pazs
d il T-MD-174 ' 2L are [Resurfaced 2005) Azphalt 360.28 Ts.204 127824 122243 115933 125.553 133.755 F il
r 12 12-M0-174 ' 1L ane [(Resurfaced 2005) Asphalt a74.3 B7.832 76332 kil BE.72 528 53.853 Pazs
d 13 13-MD-174 ' [Rut section # 1) Azphalt 105.4 61833 7248 64.658 537285 63.3870 64.632 FPasz
r 14 14-M0-174 ' 1L ane [Resurfaced 2005) Asphalt 472.05 7436 3.5 a9z 7376 86.064 83,486 Pazs
r 15 15-MO-174 ' 2Lane [Resurfaced 2005) Asphalt 132.6 122032 170035 MAE36 1256345 17IE3TS 161267 Pazs
d 16 16-MO-174 \ Transition Decel Lane Asphalt 18522 137.058 166778 157105 142245 17965 153.833 Pass
r 17 17-MO-170 M ZLane Asphalt 134.58 63342 113035 87671 B5.2345  110.0475 96.504 Pazs
r 18 15-MO-170 M ILane Asphalt 360.1 3161 35.973 34.531 30,647 35.215 93.653 Fasz
r 13 13-M0-170 M 2L ane Asphalt w022 TA3TE 92355 98344 519555 359325 §3.955 Pazs
r 20 20-Ramp from MO-170M ta MO 100 E Asphalt 570.03 TE.348 84137 91213 TE2345 54435 g2.764 Pazs
d gl 21-MO-100 Asphalt 301.94 TO.741  TE.OE1 Td.133 71473 TE.733 73673 Pass
r 2z 22-MD0-100 [ane mile survey-dmi) Asphalt 100215 To4dd TIZIZ TE.OTY 75193 78.961 T Pazs
d 23 23-Exit Ramp from MO-100 Azphalt 505.53 92504 105332 101102 I4.653 107 56 02012 Fasz
r 24 24-ramp from MO 100 E ta | 37 M Asphalt 253.18 122633 133933 13795 123.27 663 131.345 Pazs
r 25 25-Bridge on the ramp from MO 100 E 1o | 37 N Concrete Bridge Deck 39.9 136.323  138.265 163.33 143.413 135.361 16263 FPass
r 26 26-ramp from MO-100 E ta|-37 N A=zphalt 265.52 13542 130877 126802 1211345 132.4635 12737 I Pazs
r 27 27-1-37 N Acoel Lane Transition JCP 263.51 3321 1367123 M525T 0 96801 133713 124.003 Pazs
d 28 26-1-97 N CRCP 105.28 02022 M7481 06724 959345 114.4535 T0.651 I Fass
r 23 23-1-37 N - lane change - exit 15 JCP 243.91 416 MOFF M2’ 327575 1036745 10Z2.08 Pazs
d 30 30-1-37 N CRCP 363.11 06303 M6477  1MS03 06724 115232 03624 I Pazs
r i 31-1-37 M Bridge App - IRl Ground Truth Asphalt Approach 50.95 34463 123333 TI0.226 95461 124331 105,507 Paz=
d 32 32-1-37 N Bridge Conarete Bridge Deck 55.54 133608 155853 WTES 1337275 1959725 148225 Paz=
r 33 33-1-57 N Asphalt Departure Asphalt 23.42 148335 227004 305835 2665305 3451335 264.783 Fail
d 34 34-1-37 N Decel lane - Exit 15 B CRCP [Lef)ACF (Right) E0.43 1304387 153713 136647 125034 MEZE 158,637 Fail
d 35 35-Ramp from =97 M o MO-176 %! JCP 60.66 224325 253923 232719 224.916 254.57¢ 231862 Fass
r 36 36-Ramp from 1-37 Nta MO-176 W Asphalt 17r3.43 180,533 203864 134402 1327335 2060845 135.364 I Pazs
d a7 37-MO-176 '/ [Resuifaced 1337) Asphalt 30112 M3.232 13043 1276458 12213 133277 120.43 Fail
r 33 38-MO-176 '/ [Resurfaced 2002) Asphalt 43.55 124805 47536 135875 1244845 1472655 133.81 Paz=
r 33 33-MO-176 ' [Rut section # 2) Azphalt 53.43 Mz284 212266 307 33334 132.52 1281 Pazs
d 40 40-MD-176 ' Asphalt 213.13 M.858 132,384 129.8 T3.537 40.063 144529
r 4 41-MO-176 ' [Rut section # 3] Asphalt 00.41 3534 MGG 07234 966335 117.9545 07331
d 42 42-MD-176 'w' Asphalt G222 4133 127987 124502 TMTE03 131401 127708
r 43 43-MO-176 '/ [Rut section # 4) Azphalt 105.37 125015 ¥3.462 133825 1246015 143.0485 142345
r 44 44-MO-176 ' Asphalt 3761 128515 1B2132  M1S8M 1250025 1586135 72 TeT Fail
d 45 45-MO-178 ' Asphalt B27.49 104.345 112868 107.533 103.279 1.733 113.037 F il

Step 12.

Review the rutting data in Columns “P” and “Q” (see below image). Any cell in
Column “Q” with a bold box around it should be populated with “Pass.” Further
details regarding the comparison criteria can be found in Test Loop Data
Analysis Details.

If all or most bold boxes read “Pass,” check is complete.

If there are several bold boxes that read “Fail,” investigate the magnitude of
the range errors before continuing.
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) E C K L il M ] P ]

| me_surFix R RUT

- oute Mame SEC_LENGTH
z 2017 Sth 2017 35th 2018 AVG 2018 Low 20153 High 2013 Measured  Check
30 1 1-MD-176 E - Res 2000 Comp-Sealed Crack - Asphalt B27.34 04037 04435 04327 04158 04435 0.4331 Pazs
[ 2 2-MO-175 E - Res 2002 Comp-fAsphalt 266 02434  0.2634 02718 02618 02315 0.2744 Pazs
- 3 3-MO-176 E - Transition and Exit lane Comp-Sealed Crack - Asphalt 31755 0.2051  0.2607 0.2367 02083 02645 0.2353 FPass
[ 4 4-Ramp from MO-176 E ta I-37 5 Asphalt - Ramp 103.03 03632 04134 0.4136 0.331 0.4362 0.4203 Pazs
i 5 5-1-37 5 Lane Transition JCF 223.47 01763 0.24 0177S 014565 0.20335 0.1734 Paz=
N B 5-I-37 SCRCP 834.59 01378 01683 01543 013365 017005 01583 Paz=
R 7 7-1-37 5 Lane Transition CRCPLICE 225.09 02613 03743 0273 022225 033575 03008 Paz=
ol g §-1-37 5 Decel Lane JCF B7.25 02743  0.3297 0306 02523 03353 03163 Pazs
nf 3 3-Ramp from I-97 S5 ta MO-174 ' Asphalt - Ramp 1358.94 02832 033N 03236 0.23365 034755 0.3453 Fail
- n 10-MO-174 ' RS52004 Asphalt 10557 03602 04337 03326 035335 043185 0.3306 Pazs
[ il T-MO-174 ' ZLane [Reswfaced 2005) Azphalt 360.28 03426 03826 03635 03485 03533 0.3325 Fail
ICd 12 12-MD-174 ' lLane [Resufaced 2005) Azphalt av4.3 01336 0.2412 02264 02056 0.2472 0.2471 Pazs
[ 13 13-MO-174 ' [Rut section # 1] Azphalt 5.4 0082z 01023 00334 003305 010375 0.0375 Pazs
Il 14 14-MDO-174 ' ILane [Resurfaced 2005] Asphalt 472.05 01065 01251 01038 0.1005 0131 0.1165 FPasz
il d 15 15-MD-174 ' 2Lane [Resurfaced 2005 Asphalt 1326 01333 01745 01517 0.1344 0,163 0157 Pazs
hd s 16-MO-174 ' Transition Decel Lane Asphalt 135.22 02301 0.3734 03186 027335 036325 0.2315 Pazs
[ 17 17-MO-170 N 2Lane Asphalt 134.55 00332 0145 0005 00547 063 0m Pazs
Eild 18 18-MO-170 N 1Lane Asphalt 360.1 0087 01036 003 003830 01133 01245 Fail
i 13 13-MO-170 N 2Lane Asphalt 17n.zz 0136 0605 0474 01328 0152 0.1343 Fail
2zl 20 20-Ramp fram MO-170 K ta MO 100 E Asphalt 570.03 01223 01437 01332 01253 0436 01575 Fail
=l 21 21-M0-100 Asphalt 301.94 02123 02334 02201 0206855 0.23365 0.2253 Pazs
2 [ 2z 22-M0-100 [one mile survey-dmi) Asphalt 00215 0267 02375 02343 026305 0.23355 0.233 Pazs
Ed 23 23-Exit Ramp from MO-100 Asphalt 505.53 02033 02275 02133 022 02254 0.225 Pazs
E3d 24 24-ramp from MO 100 E ta 197 N Asphalt 253.158 01572 0736 01684 01602 01766 07eT Fail
kv 25 25-Bridge on the ramp from MO 100 E ta | 37 N Concrete Bridge Deck 39.9 01226 01627 01407 0120685 016075 0.1443 FPass
E: 26 26-ramp fram MO-100 E ta I-37 N Asphalt 265.52 01268 01574 0.136 01207 01513 01466 I Pazs
E= 27 27-1-37 M Aocel Lane Transition JCF 263.61 0.2064 0.2504 0.2081 01631 0.2431 0.2471 Fail
Enld 28 253-1-37 NCRCFP 105.25 01783 0233 0.1331 01557 0.2105 0.133 Paz=
Eid 23 23-1-37 M - lane change - exit 15 JCP 243.91 02045 0.2 02013 01657 02351 0.2155 Paz=
2zl 30 30-1-37 NCRCFP 363.11 0oy 01382 013 003815 012645 01158 Paz=
Echd il 31-1-37 N Bridge App - IR Ground Truth Asphalt Approach 50.96 0482 01337 01777 015635 013545 0.1364 Paz=
i 32 32-1-37 M Bridge Cancrete Bridge Deck 55.54 01201 01526 01364 012015 015265 01355 Paz=
Ed 33 33-1-37 M Asphalt Departure Asphalt 23.42 03 01423 n1zz 0065 01372 01237 Paz=
Ed 34 34-1-37 M Decel lane - Exit 15 B CRCF [Left)LICF [Right] B0.43 0133 02425 0214 013225 0.23575 0.2252 Paz=
Erld 35 35-Ramp from =37 N ta MO-176 W JCP B0.86 01773 02257 01384 01725 0.2243 0.2157 Pazs
-l 36 36-Ramp fram =37 M ta MO-176 ' Asphalt 173.43 02052 02233 02232 02135 023505 0.225 I Pazs
=R a7 37-MO-176 ' [Resurfaced 1337) Asphalt 3012 01453 01343 01817 013vz 01862 01573 Paz=
ol 33 38-MO-176 ' [Resurfaced 2002) Asphalt 43.55 0173 02424 02033 0722 0.2356 0.2063 Paz=
nl 33 33-MO-176 ' [Rut section # 2] Asphalt 53.43 02621 03772 03333 025235 033745 0.33533 Pazs
1zl 40 40-MO-176 ' Asphalt 21313 02424 0.2341 02772 025635 0.23305 0.2731
Eld 4 41-MO-176 ' [Rut section # 3) Asphalt 100.41 02503 0.2513 02702 0.25435 0.28545 0.2833
1 [ 42 42-MO-176 ' A=phalt 522,12 03435 0433 04201 037785 046235 0.4232
tCg 43 43-MD-176 'w! [Rut section # 4] Azphalt 105,37 06063 0.7353 0.7365 0.642 0.831 0.757
i 44 44-MO-176 ' A=phalt 3761 04307 05033 04573 04516 05242 0.434 Pazs
Erld 45 45-MO-175 ' Asphalt 527.43 0225  0.257 02378 022175 0.25355 0.2465 I Pazs

Step 13.

Review the SC Density data in Columns “W” and “X” (see below image). Any
cell in Column “X” with a bold box around it should be populated with “Pass.”
Further details regarding the comparison criteria can be found in Test Loop
Data Analysis Details.

If all or most bold boxes read “Pass,” check is complete.

If there are several bold boxes that read “Fail,” investigate the magnitude of
the range errors before continuing.
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R

) E C
MP_SIFFl= Roure Mame SEC_LEMNGTH
r 1 1-MO-176 E - Res 2000 Comp-Sealed Crack - Asphalt 627.34
r 2 2-MO-176 E - Res 2002 Comp-fsphalt J2.66
d 3 3-MDO-176 E - Transition and Exit lane Comp-Sealed Crack - Asphalt 317.55
r 4 4-Ramp from MO-176E 1o I-97 5 Asphal - Bamp 103.09
r 5 5-1-57 5 Lane Transzition JCP! 223.47
r B 5-I-37 SCRCP 834.53
r 7 7-1-37 5 Lane Transition CRCPLCP 225.03
r g §-1-37 5 Decel Lane JCP B7.28
r 3 3-Ramp from 1-37 5 to MO-174 ‘W Asphalk - Bamp 155.94
r n 10-MO-174 ' RS2004 Asphalt 108.57
d il 11-MO-174 ' ZLane [Resurfaced 2005) Azphalt 360.25
r 12 12-M0-174 ' ILane [Resurfaced 2005) Asphalt 874.9
r 13 13-MO-174 ' [Rut section # 11 Azphalt 5.4
r 14 14-MD-174 '’ Lane (Resurfaced 2005) Azphalt 472.05
r 15 15-MO-174 ' ZLane [Resurfaced 2005) Azphalt 132.6
r 16 16-MO-174 ‘W Transition Decel Lane Asphalt 185.22
r 17 17-MD-170N 2Lane Asphalt 134.58
r 18 18-MO-170N 1Lane Asphalt 360.1
r 13 13-MD-170N 2Lane Asphalt 170.22
r 20 20-Ramp from MO-170 M to MO 100 E Asphalt 570.03
r 21 21-MD-100 Asphalt 30194
= 22-MD-100 [ane mile survey-dmil Asphalt 00E.TG
r 23 23-Exit Bamp from MO-100 Asphalt 505.83
r 24 2d-ramp from MO 100 E va | 37 N Asphalt 25315
r 25 25-Bridge an the ramp from MO 100 E ta | 37 M Concrete Bridge Deck 33.9
r 26 2f-ramp from MO-100 E ta 1-37 M Asphalt 265,562
r 27 27-1-97 M Accel Lane Transition JCP 263.61
r 28 28-1-37 NCRCFP 105.28
r 23 28--97 N - lane change - exit 15 JCP 243.91
d 30 30-1-37 NCRCP 363.11
r k1l 31-1-37 M Bridge App - IRl Ground Truth Asphalt Appraach 50.96
r 32 32-1-97 N Bridge Concrete Bridge Deck 55.84
r 33 33-1-97 N Azphal Departure Azphalt 23.42
r 34 5d-1-37 M Decel lane - Exit 15 B CRCP [Left)!JCP [Right] B0.43
r 35 35-Ramp from 137 M to MO-176 '/ JCP BO.536
r 36 36-Famp from 1-97 M ta MO-176 ' Asphalt 173.43
r ar F7-MD-176 ' [Resurfaced 1957) Azphalt 3012
r 38 35-MO-176 W [Resurfaced 2002) Asphalt 43.55
r 33 39-MD-176 ' (Fut zection # 2] Azphalt 53.43
r 40 40-MO-176 ' Azphalt 213.13
r 4 H-MO-175 ' [Rut section # 3] Asphalt 100.41
r 42 42-MO-176 ' Azphalt 52212
r 43 43-MD-176 ' (Fut zection # 4] Azphalt 105,37
r 44 44-MO-176 ' Azphalt 761
s 45-MD-T76 W Asphalt 627.43

2017 Sth 201795th 2015 AWG 2018 Low 2015 High 2018 Measured Check

9.27d
9.434
10.55

13.586

0.806
0776
0.5z
0.1
0.733
o
0.0v
0146
1.333
4.055
B.263
615
12326
24.325
22314
25.625
13.533
5672

16.466
16.372
13.952
232
1506
0.752
0.636

2266
1458
1435
1307
2174
0.432
0.355
1081
13.761
T.663
14,387
13.475
22,664
41601
36.063
43.665
35.215
9.858

17703
16.814
21555
2118
1157
0.615
0.573

u W o "

5C DENSITY

113 21305 1716 Pazz
13375 20253 163 Pazz
16.854  26.256 20,787 Pazs
16.511 26.525 229583 Pazz
0.523 1485 1433 Fail
0.443 0.733 0.873 Fail
0.336 0.762 0.673 Pazz
0.07 0.483 0.363 Pazz
0.623 3.423 145 Pazz
0.603 1623 1283 Pazz
0.507 1143 0.463 F il
0.526 1724 0.853 Pazz
0.403 1.003 0.707 Pazz
0.755 1635 123 Pazz
17s 4,233 2933 Pazz
1636 5.536 2357 Pazz
0.11s 1323 0.533 Pazz
0,187 0.761 0.237 Pazz
-0.52 0.58 0.907 F il
0.45 1352 0.537 Pazz
0.082 0.9s 0.44 Pazz

0.45 1288 0.64 Pass
4.585 T.46 6.337 Pazz
16085 34355 217 Pazz
0.0135 0.1325 0.057 Pazz
1235 Z.405 2163 Pazz
0.272 0.682 0.36 Fazz
0.623 2083 1233 Fazz
0.901 1613 123 Fazz
09325 15675 148 Pazz
02435 13405 0.767 Pazz
12855 26365 172 Fazz
-0.123 0.363 0.35 Fazz
00485 03335 0.23 Fazz
00535  0.9685 0.457 Pazz
13401 21823 19.133 Pazz
5.221 9.023 T.61 Pazz
9.403 17.527 13.207

7587 15.215 13.433

16113 26.651 21957

32386 49.862 42547
ZE.6T7S 423665 36.75

30825 48.865 45.56

24806 40422 3443

7.624 .81 10.44

Step 14.

Review the FC Density data in Columns “AD” and “AE” (see below image).
Any cell in Column “AE” with a bold box around it should be populated with
“Pass.” Further details regarding the comparison criteria can be found in Test

Loop Data Analysis Details.

If all or most bold boxes read “Pass,” check is complete.

If there are several bold boxes that read “Fail,” investigate the magnitude of
the range errors before continuing.

Updated 06/15/2020
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4
2
3
4
5
5
-
g
3

A E C N z Lt} LB AC A0 AE
MP_SLFFIX Routs Name SEC_LENGTH FC DENSITY
2017 Sth 2017 35th 2015 AWG 2018 Low 2013 High 2018 Measured Check
I 1 1-MD-176 E - Res 2000 Comp-Sealed Crack - Asphalt B27.34 5.95 12.926 13.256 9,765 16.744 13187 Pazs
r z 2-MO-176 E - Res 2002 Comp-Asphalt 266 a4z 23212 23472 1WB37 2307 23.707 Pazs
r 3 3-MO-176 E - Transition and Exit lane Comp-Sealed Crack - Asphalt 31755 n0ss 23332 22.368 16.246 28.43 23.74 FPass
r 4 4-Ramp from MO-176 E ta I-37 5 Asphalt - Ramp 103.03 24.834 47632 46733 35334 53132 46,263 Pazs
r S 5-1-37 5 Lane Transition JCP 223.47 203 5.525 3.874 2155 5.533 5.643 Fail
r -] 5-I-37 SCRCFP 834.59 4.006 4.875 4,684 4.245 512 5.073 Paz=
d 7 7-I-37 5 Lane Transition CRCPLCP 225.09 283 5134 4.252 3.005 5.433 397 Paz=
r i §--37 5 Decel Lane JCP G7.26 1604 361 2045 104z 3045 228 Pazz
r 3 3-Ramp from -7 5 to MO-174 ' Asphalt - Ramp 1358.94 183 4.565 4.355 3.016 5.634 4.517 Pazs
r o 10-MD-174 ' R52004 Asphalt 10557 0.3z 4.445 154 1} 3.304 2.003 Pazs
r hil T-MO-174 ' 2Lane [Resurfaced 2005) Asphalt 360.28 0.336 3675 2327 1536 4313 143 Fail
r 12 12-MD-174 ' ILane [Resurfaced 2005) Asphalt av4.3 1036 2.334 183 1282 25 1787 Pazs
r 13 13-MD-174 ' [Fut section # 1] Asphalt 5.4 n.3vz 3.824 1987 0.541 3.393 2177 Pazs
r 1 14-MD-174 ' ILane [Resurfaced 2005) Asphalt 472.05 2.262 4.714 3.835 2672 5.124 4.133 Pazs
r L= 15-MO-17d ' ZLane [Resurfaced 20035) Asphalt 1326 342 7.8 5.335 4.731 3,135 5.4 Pazs
r & 16-MD-174 ' Transition Decel Lane Asphalt 135.22 9.86 18.436 17715 133397 22033 4.5 Pazs
r 17 17-MO-170 N ZLane Asphalt 134.55 0.136 1108 0475 1} 0.36 ns Pazs
r 15 18-MD-170 M Lane Asphalt 360.1 0.076 0.566 0.245 0.003 0.433 114 Fail
r 13 13-MO-170 N ZLane Asphalt 17n.zz n.ov 0.332 0.523 0.365 0.63 148 Fail
r 20 20-Ramp fram MO-170 M ta MO 100 E Asphalt 570.03 0466 0.334 0.7 0.445 0.374 0.533 Pazs
r 21 21-MO-100 A=phalt 301.94 1338 5.152 3.83 1933 5.797 2.043 Pazs
r 2z 22-MD0-100 [one mile survey-dmil Azphalt 00215 1634 4.935 3.954 2.362 5.606 327 Pazs
r 23 23-Exit Ramp from MO-100 Asphalt S05.683 3ETE 6,774 T.446 5636 3134 7357 Pazz
r 24 24-ramp fram MO 100 E ta | 37 N Asphalt 253.158 173z 3.48 3.306 2462 415 318 Pazs
r 25 25-Bridge on the ramp fram MO 100 E ta | 37 N Concrete Bridge Deck 39.9 0.154 1611 0.862 01485 15755 0.583 FPass
r 26 26-ramp from MO-100 E to -37 M Asphalt 265.52 2.303 n715 5.465 07605 01755 B.EST Pazs
r 27 27-1-37 M Acoel Lane Transition JCP 263.61 1323 2277 13 1423 2377 1753 Paz=
r 28 28-1-37 MCRCP 105.25 5.906 9.576 7755 5.923 9.593 7B Paz=
r 23 23-1-37 M - lane change - exit 15.JCP 243.91 1382 3.581 2065 03555 31745 158 Paz=
r 30 30-1-37 MCRCP 363.11 341 1z.a0 12.033 0404 13734 13137 Pazs
d 31 31-1-97 N Bridge App - IRl Ground Truth Asphalt Approach 50.96 0.14 2.034 0.872 u] 15813 0.84 FPass
d 32 32-1-37 M Bridge Concrete Bridge Deck 55.54 0.3a7 3.215 223 1087 3.335 1613 Paz=
r 33 33-1-37 M Asphal Departure Azphalt 23.42 0.04 2,375 0.575 u] 1744 0.363 Pass
d 34 34-1-37 N Decel lane - Exit 15 B CRCP [LeM)MCP [Right) B0.43 1054 3.332 264 1471 3.803 255 Paz=
r 35 35-Ramp fram =37 Mo MO-176 W JCP B0.86 2103 T3 3.23 07765 58035 4177 Pazs
r 36 36-Ramp from I-37 M ta MO-176 ' Asphalt 173.43 17546 46213 37216 228735 515525 43.06 I Pazs
r 37 37-MO-176 ' [Resurfaced 1937) Asphalt 3012 12162 24523 20263 M.07IS 264465 22.813 Pazs
r 38 38-MO-176 ' [Resurfaced 2002) Asphalt 43.55 14305 23377 24105 1B.8V0S 313335 28787 Pazs
r 33 33-MO-176 ' [Rut section # 2] Asphalt 53.43 0363 26912 22368 143365 303335 2702 Pazs
r 40 40-MO-176 ' A=sphalt 21313 17225 3364 34914 237065 461215 35793 Pazs
r 41 41-MO-176 ' [Fut section # 3) Asphalt 100.41 30334 53483 5381 335575 68.0625 53.033 Pazs
r 42 42-M0-176 ' Asphalt 522,12 38053 64137 B1EB26 48587  T4.6BS 53.85 Pazs
r 43 43-MO-176 ' [Rut section # 4] Asphalt 105,37 36133 BT.423 B2. 116 46463  TV.7E4 72957 Pazs
r 44 44-M0-176 ' Asphalt 3761 2501 47363 42425 32435 536065 45.54 Pazs
r 45 45-MD-176 ' Asphalt 527.43 9.682  18.076 16.426 12223 20623 13.83 Pazs

Step 15.

Review the crossfall data in Columns “AK” and “AL” (see below image). Any
cell in Column “AL” with a bold box around it should be populated with “Pass,”
Further details regarding the comparison criteria can be found in Test Loop
Data Analysis Details.

If all or most bold boxes read “Pass”, check is complete.

If there are several bold boxes that read “Fail”, investigate the magnitude of
the range errors before continuing.
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A B c oF A AH Al Al K AL
1| wp_surFi Flaute Name SEC_LENGTH CrossFall

2 20175t | 201755t | 20BAWG | 2008Low | 20T6High | 2076 Meammed | Check
3 7 TMO-T76E - Fres 2000 Comp-Sealed rack - Aephal Gk 1702 1567 1758 16755 18405 1709 B
4 z 2-MD-T76 E - Fies 2002 Comp-Aephalt S 1536 1566 16503 1528 1678 1532 =
5 E 5-MO-T76 E - Transition and Exit lane Camp-Sealed Crack - Aephat 35S 2,256 2.757 2483 | 2235 2735 2,561 =
6 q 4-Frarmp From MO-176 E 1o 1-97 5 Azphalt- Ramp T08.09 5221 5.424 5267 | 555 | 53665 5221 =
7 5 5157 5 Lane Trantion JOF ZZ547 1593 1513 1744 1584 1904 1741 =
8 5 57 S CRCF 55459 033 063 0855  -0975 | -0.737S 038 Foe
3 7 575 Lane Trartion CROFIICR EZEAE] 1787 2027 1874 1754 1334 17A e
1 5 5157 5 Decel Lane JCF BT 1754 15971 1872 i7Eis | 19605 1733 Fail
n 3 -Flamp from 37 510 MO-T74 W Asphalt - Ramp Ba.30 5.855 6.2 5983 58NS | IS5 5,833 Pass
2 10 10-MO-T74 \W FS2004 Asphalt 06,57 1581 201 1713 1502 1336 1597 Pass
13 1 T1-MO-174 W ZLane (Resurfaced 2005) Asphal 36028 0sa 0626 0633 0575 0&N 0,605 Pass
" B 12-M0-174 W Lane (Resurfaced 2005) Asphak &4, 1785 1833 1803 171 1895 1675 Fai
15 [ 15-0-174  (Fiut section ¥ 1) Asphalt 105.4 159 24z 2305 203 252 1947 Fai
1 i 14-M0-174 W TLane [Resurfaced 2005) Asphal 208 275 z371 zge3 | 275 SO0 2782 Pass
17 5 15-M0-174 W ZLane (Resufased 2005 Asphal 192.6 222 3241 2363 26535 | 32725 2,977 Pass
16 16 76-M0-T7d W Transition Decel Lane Asphalt 5.2 2784 | 2605 -27I5 | 2055 -Z.6265 2773 Pass
19 T 17-MO-T70 N 2L ane Asphalt 134,56 1615 12 A28 21355 0539 0516 Pass
200 T T6-M0T70 N 1L ane Asphalt 560.1 1633 1454 -1588 16775 -14365 1613 =
21 1 15-MO-T70 N ZL ane Asphalt .2z 1344 152 1405 1317 1453 1365 =
22 @0 20-Fiamp fram MO~T70 N 1o MO 100 E Asphat 5T0.03 1532 zom 1929 15635 20605 1956 =
23] = ZHMO-100 Asphalt 30,54 3545 3.774 3579 34645 3653 351 B
24 22-MD-T00 {ane mile survey-drmil Asphalt 1002.15 1075 1269 1097 1 1134 1023 B
250 3 23 Evit Framp from MD- 100 Asphialt EEE] 4.051 4.202 417 4045 4dms 4072 =
26 T4 vampfrom MO TODE to |57 N Asphalt EEAE 42e0 | 3934 4MB -42Bls | -39S 464 =
271 & Z5-Bridge o the ramp from MO T0OE to 157 N Conerets Eridge Deck EH 1833 2,034 1918 1ES | 2.085 1958 =
28] Z6-ramp from MO-TODE to -7 N Asphalt EEEE 7163 7.472 728 7475 7435 7232 [ Pass
| Z7--57 N ArmcelLans Tranaition JCF EEG 1839 2162 1943 1785 21045 1775 Fai
0 26197 NCRCP 6.2 3.021 3,226 3062 29595 31845 3037 Foe
3 ] 7557 N~ lare changs - ewit 15 JCF EEE 3.091 3,773 3533 33 3877 3581 Foe
32 w0 50147 N CRCP =K 2,288 2482 2343 2246 | 2.4d 251 Foe
E5 1157 N Evidge App - I Ground Truth dephalt Approach EES 1466 1637 156 14305 10T 1474 Foee
£ 32-F97 N Bridge Concrete Bridge Deck S5.04 1401 1535 1462 1365 1559 1415 Pass
EE] S 3137 N Azphah Diepanure dsphal EREH 1,375 1651 1451 1335 15675 1333 Pass
360 399-37 H Doel lane - Exit 15 B CRCF (LefdlJCF Fight) E0.43 1665 1806 1633 16285 | 17695 16524 Fai
atf 5-Famp fram 97 Nt MO-T75 W JOF 5006 4568 4722 4577 45 4554 458 B
38l a6 S6-Fiamp from 37 Nt MO-T75 W Asphalt 3,43 6,791 5,953 6829 | 6745 GO 6787 [Pa==
39l &7 F7-MO-176 (Resurfaced 1337) Asphal ERE 1397 1775 1593 1404 1782 1635 =
awl  m=® 38-MD-176 W/ (Fesurfaced 2002) Asphalt 43.55 1,945 2189 2048 1935 2% 1956 e
4 ES 33-MO-176 W [Pt s=ction # 21 Asghalt c3.43 1538 1733 1562 14345 16295 1465 o
4z 40 40-MD-T76 W Acphalt FEE 0.53 0,703 0586 | 04385 067 0536

e 410176 W (Pt seotion # 31 Azphalt 101 zm 2229 21 15905 22085 2,075

I\ S 42-MD-T76 W Acphalt AR 2222 2,387 2274 2965 | 2365 2202

I E 43-M0-176 W [Pt s=otion # 41 Asghalt 0537 2525 2757 2583 2473 2705 2,334

I T 44 MD-T75 W Azphalt 5761 2,485 2,738 2576 | 2451 2700 2,554 =
It S 45_MDT76 W Aephalt £77.45 1,306 2,03 1965 1502 203 1955 Fail

Step 16.

Open the “Test Loop Quality Control Summary Report” MS Excel file created
by the DPT. Complete the fields listed and submit to the DPT, DAT, and FED
team leaders for review (see below image).

Date: 7/18/2018 TEST LOOP QUALITY CONTROL SUMMARY REPORT

Attribute Checked By| Satisfactory | Unsatisfactory Comment Action
‘_’ _______ Upload fimport ~ ~ ~ [~ ve |7 ¥ “h
T
1 Image Aspect Ratio Ve v |
| Pavement Cracking = | 7 T
: Wmagery Imaging Interva Ve :—b Done by DPT
I overlap/Gap vC ¥ 1
\ |/
GPS Accur vC ¥

—-‘-Te;ﬂ::ﬁpmﬁ'n-"------ﬂ------- ———
r/ DM 55 v 1
: 1R 55 v :
! SCO (Crack 55 v !
| e ; Done by DAT
I | Performance Measures FCD (Crack) ss v I
|
1 RUT 55 v :
\ T
. Crossfall 55 v

List of Files: General Comments: The report has been uploaded into EDW. A number of sections had values that fell outside

AT the expected range with a very small margin. However, the measured values were consistent for the three runs.

STI0U40M

S7I0VASY
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i. Place the correct date in the “Date” cell (see above image).

ii. Nextto “DMI,”, place a check mark under the “Satisfactory” or “Unsatisfactory”
cell heading based on the review completed in Step 10 and enter reviewer
initials under the “Checked By” cell heading. If the review was “Unsatisfactory,”
meaning that the section value failed and the magnitude of the range error was
high, provide an explanation under the “Comment” cell heading and the
required action under the “Action” cell heading (see above image).

ii. Next to “IRI,” place a check mark under the “Satisfactory” or “Unsatisfactory”
cell heading based on the review completed in Step 11 and enter reviewer
initials under the “Checked By” cell heading. If the review was “Unsatisfactory,”
meaning that the number of failed sections was substantial and the magnitude
of range errors was high, provide an explanation under the “Comment” cell
heading and the required action under the “Action” cell heading (see above
image).

iv. Nextto “RUT”, place a check mark under the “Satisfactory” or “Unsatisfactory”
cell heading based on the review completed in Step 12 and enter reviewer
initials under the “Checked By” cell heading. If the review was “Unsatisfactory,”
meaning that the number of failed sections was substantial and the magnitude
of range errors was high, provide an explanation under the “Comment” cell
heading and the required action under the “Action” cell heading (see above
image).

v. Next to “SCD (Crack)’, place a check mark under the “Satisfactory” or
“Unsatisfactory” cell heading based on the review completed in Step 13 and
enter reviewer initials under the “Checked By’ cell heading If the review was
“Unsatisfactory,” meaning that the number of failed sections was substantial
and the magnitude of range errors was high, provide an explanation under the
“Comment” cell heading and the required action under the “Action” cell heading
(see above image).

vi. Next to “FCD (Crack)”, place a check mark under the “Satisfactory” or
“Unsatisfactory” cell heading based on the review completed in Step 14 and
enter reviewer initials under the “Checked By” cell heading. If the review was
“Unsatisfactory,” meaning that the number of failed sections was substantial
and the magnitude of range errors was high, provide an explanation under the
“Comment” cell heading and the required action under the “Action” cell heading
(see above image).

vii. Next to “Crossfall’”, place a check mark under the “Satisfactory” or
“Unsatisfactory” cell heading based on the review completed in Step 15 and
enter reviewer initials under the “Checked By” cell heading. If the review was
“Unsatisfactory,” meaning that the number of failed sections was substantial
and the magnitude of range errors was high, provide an explanation under the
“Comment” cell heading and the required action under the “Action” cell heading
(see above image).
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4- Submit Test Loop QC Report — performed by DAT Staff Member and Team Leaders

Summary: Under this task, the results of the MDOT-SHA test loop data analysis are
documented and reported.

Step 17. Ensure that MDOT-SHA “Test Loop Quality Control Summary Report” is fully
populated (see below image). This is done by a DAT staff member.
i. If report is complete, send report to DAT, DPT, and FED TLs.
ii. Ifreportisincomplete, fill in missing sections or ask DPT Staff Member to fill in
those missing sections, depending on which portion of the report is incomplete.
TEST LOOP QUALITY CONTROL SUMMARY REPORT
Attribute Checked By | Satisfactory | Unsatisfactory Comment Action
‘_’ _______ Upload [impert ~ [ ve [T ¥ T
I Image Aspect Ratio Ve v :
| Pavement Cracking T
I sagery Imaging Interval Ve v — Done by DPT
: overlap/Gap Ve v i
' GPS Accur Ve v
TN Teop teatEr — e
! oM 55 v ]
! 1R 55 v |
: Cull bl e * L Done by DAT
| | Performance Measures FCD (Crack) 55 v i
: RUT 55 v ]
1\ Crossfall 55 ¥ !
List of Files: General Comments: The report has been uploaded into EDW. A number of sections had values that fell outside

B70TA02

the expected range with a very small margin. However, the measured values were consistent for the three runs,

STI0U40M

S7I0VASY

Step 18.

The report resulting from Step 17 is checked by the DAT, DPT, and FED TLs.

If no issues are identified, communicate results to other team leaders and save
report to proper location.

If issues are identified, discuss with relevant parties and determine proper
course of action. Once issues have been resolved, save report to proper
location.

Updated 06/1
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3.08 SKID PRE-DATA COLLECTION ACTIONS

3.08.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED) of the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) to perform route planning, safety checks, and
diagnostic checks prior to the start of skid data collection each day. The steps described
in this SOP are based on the ICC MDRPro 2.5%/12201% software developed for operating
Skid Trailers 7 and 8%¢/12/2019 This SOP is one of three to be utilized for daily data collection
with the referenced skid trailers — it is succeeded by Skid Data Collection and then Skid
Post-Data Collection Actions. This SOP utilizes the Skid Collection List (see Production
of Skid Collection List) for the current year.

Note: due to the frequent changes in skid collection software and the differences
between the skid trailers, the main body of this SOP contains general steps to perform the
required pre-data collection tasks. The skid user manual for the specific skid trailer should
be used as supporting documentation to this SOP. The steps for using the current version
of the skid data collection software, ICC MDRPro 2.5, in support of this SOP are provided
at the end of this SOP.

3.08.02 Frequency

This SOP is to be performed daily by MDOT-SHA FED staff throughout the skid data
p y by g
collection period®/220"8 prior to the first data collection run each day.

3.08.03 Purpose

The purposes of this SOP are to develop an efficient route plan for skid data collection
and to check the skid trailer to confirm it is safe to operate and functioning properly prior
to data collection each day. This is accomplished by:

¢ Planning of data collection route such that the possible effect of environmental
factors on data quality is reduced,

e conducting vehicle-related safety checks, and

o validating the functionality of the skid trailer components.

3.08.04 Resource Requirements

The actions detailed in this SOP are performed by the MDOT-SHA FED skid trailer crew,
which is comprised of a driver and an operator. The estimated effort levels shown in the
table below represent the total time, in man-hours, required for completion of the daily
planning, safety checks, and diagnostics checks. These time estimates assume adequate
weather conditions and that the diagnostic checks do not produce results that require
additional troubleshooting.

Position Function Resources | Effort Level (man-hrs)

Skid Testing Crew Driver 1 1.5

Skid Testing Crew Operator 1 1.5

FED Team Leader (TL) or Coordinator Supervisor 1 As Required®/12/2019
Updated 06/15/2020 3-64
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3.08.05 Procedure

The procedure required to perform pre-data collection actions on the skid trailer is
comprised of the following three tasks:

(1) planning of data collection routes,

(2) performing vehicle safety checks, and

(3) performing daily equipment component diagnostic checks.

1- Planning of Data Collection Route — performed by driver and operator, with input
from Supervisor

Summary: Under this task, the planned skid data collection route for the day is created
and environmental conditions are assessed to determine whether data collection
should proceed or be postponed.

Step 1.  Develop an initial skid data collection route for the day using the selected
sections from the Skid Collection List (see Production of Skid Collection List).
The route is to be selected based on several logistic and practical factors —
e.g., proximity to office and to gas stations — with the objective of maximizing
the collected mileage for the day.

Step 2.  Assess weather conditions for the day in order to decide whether to perform or
to cancel skid data collection. Typical weather factors affecting this decision
include:

i. Fog, snow, or ice — skid data collection must be cancelled if there is fog, rain,
snow, or ice regardless of intensity®®/12/2019,

ii. Surface wetness or ice — If it is not raining or snowing, but the pavement
surface is wet (standing water) or icy after a visual inspection, data collection
is to be delayed until the surface is dry%/12/2019,

iii. Below freezing — if the temperature is below freezing, data collection is delayed
until the temperature rises above freezing.

If weather considerations do not result in the cancelation or delay of data
collection, proceed Step 3.

2- Performing Vehicle Safety Checks — performed by driver and operator

Summary: This task performs vehicle-related safety assessments to check that the
skid trailer is in proper working order and safe to operate.

Step 3. Driver: Turn on skid vehicle ignition.

Step 4.  Driver: Ensure mirrors (left, right, and rear view) and seat position are properly
set for safe driving.

Step 5.  Operator: Check pressure of all tires, including skid trailer test tires. Vehicle
tires should have pressure as specified by the vehicle manufacturer for given
conditions and skid trailer tires should read 24 psi.

Step 6.  Driver: Make sure water tank is filled.
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Return to Table of Contents




M DII_.MARYLAND DEPARTMENT OF TRANSPORTATION

Field Data Collection

STATE HIGHWAY ADMINISTRATION Skid Pre-Data Collection Actions

Step 7.

Driver: Check that skid trailer lights are functioning properly. This includes
beacons, hazards, turning signals, and brake lights. If any lights or beacons
are not functioning, communicate issue to Supervisor for further remedial
action and suspend data collection until issue has been resolved.

3- Performing Daily Equipment Component Diagnostic Checks — performed by
driver and operator

Summary: This task initiates the skid data collection computer system and runs
diagnostic tests on the skid trailer sub-components to check that they are functioning
properly for data collection.

Step 8.
Step 9.

Step 10.

Step 11.

Step 12.

Step 13.

Driver: Position the skid trailer on level ground and out of the way of traffic.

Operator: After confirming that engine is running, turn on the “Air” and “Trailer
Power.” The specific location of these switches may vary between vehicles;
consult the user manual of the specific skid trailer for details.

Operator: Turn on computers. The specific location of these switches may vary
between vehicles; consult the user manual of the specific skid trailer for details.

Operator: Login to the proper computer user profile with the appropriate user
name and password. The specific details of the user profiles may vary between
vehicles; consult the user manual of the specific skid trailer for details.

Operator: Login to the current skid data collection software by double-clicking
on the MDRPro desktop icon and entering the appropriate sign-in credentials;
consult the user manual of the specific skid trailer for details and the end of this
SOP for instructions on using the ICC MDRPro 2.5 software.

Operator: Perform pre-data collection diagnostic tests to ensure the skid trailer
sub-components are functioning properly; consult the user manual of the
specific skid trailer for details and the end of this SOP for instructions on using
the ICC MDRPro 2.5 software.

If the calibration values are within the required tolerance, proceed to Skid Data
Collection for commencement of daily skid data collection.

If the calibration values are out of range with respect to the required tolerance,
contact Supervisor for remedial action and suspend data collection until the
issue has been resolved.
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ICC MDRPro 2.5 Skid Pre-Data Collection Software Instructions

The following instructions can be followed to supplement Task 3 of this SOP when using
the ICC MDRPro 2.5 skid data collection software to perform the required pre-test
diagnostic checks.

Double-click on the MDRPro desktop icon (see below image).

In the “Enter Password” dialogue box, type “user” (see below image).
= | = 22

MDR Pro

Enter Password

“ Login

Change Login

Yerzion Highary

Click on the “Calibration” tab and then select “Pre Test” (see below image).
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. User | MDRPro v2.8 i 8_10_5_143541;;\() HEB:38 USB 8287 72530096 72521809 [3160] E@l_J
Main ‘ System Options‘ Calib Parameters‘ Hardware Options | Calibration
System Profile/Texture Laser Skid
Pre-Test ‘
Distance Cal Block Check Force Cal ‘
F9 - Collect F10 - EXIT
Label + Max 15 characters AUSE 43

Observe the values on the screen for “Left Force” and “Left Load” (see below image).
Record both numbers in the record book kept in the skid vehicle. If values are out of
range, move to more level ground and repeat test.
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Kill - F2 Pull Skid - F4

Veh Speed Wheel
| 00 |Left

Ref Post 0.000

A - Start Data

B - Stop Data

3 - wWater Arm On

5 - Water Pump On

7 - Brake On

= | B ||
-
Event Water Left Speed Right Speed
I o | 00 | 00 | 00
Left Force Left Load Right Force Right Load
| 2 | 1061 | |
Force Static Load Static
Old Cal New Cal Old Cal New Cal
| 204 | 132 Raw | 3818 | -3721
| 22 | 2 LB [ 1082 | 1061
Force Shunt Load Shunt
Old Cal New Cal Old Cal New Cal
| 2909 | RAW | 6473 |
| 764 | LB [ 1654 |
Apply Brake No
Wheel Selected Left
eeInee © CalResistor  Off
WaterFlowCount
6268154

i. The “Left Force” value should be close to O (less than 10 is acceptable).

The “Left Load” value should be approximately 1085 (+/- 15 is acceptable). If

out-of-range, move the trailer to make sure it is level and take another

measurement.

If values continue to be out of range, contact Supervisor for further remedial

action and suspend data collection until the issue has been resolved.

Exit “Pre Test” window by pressing the “F10” key. Pre-data collection actions are now

complete.
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3.09 SKID DATA COLLECTION

3.09.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED) of the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) to perform daily skid data collection. The steps
described in this SOP are based on the ICC MDRPro 2.5%12209 software developed for
operating Skid Trailers 7 and 8%/12201 " This SOP is one of three to be utilized for daily
data collection with the referenced skid trailers — it is preceded by Skid Pre-Data Collection
Actions and succeeded by Skid Post-Data Collection Actions. The data collection
activities covered in this SOP start after the end of the daily diagnostic checks (see Skid
Pre-Data Collection Actions) and they end prior to commencement of the daily data export
(see Skid Post-Data Collection Actions) —i.e., it describes the procedure for completing a
full day of skid data collection. This SOP utilizes the Skid Collection List (see Production
of Skid Collection List) for the current year.

Note: due to the frequent changes in skid collection software and the differences
between the skid trailers, the main body of this SOP contains general steps to perform the
required data collection tasks. The skid user manual for the specific skid trailer should be
used as a supporting documentation to this SOP. The steps for using the current version
of the skid data collection software, ICC MDRPro 2.5, in support of this SOP are provided
at the end of this SOP. This software should already be initialized from Skid Pre-Data
Collection Actions.

3.09.02 Frequency

This SOP is to be performed daily by MDOT-SHA staff throughout the data collection
period06/12/2019_

3.09.03 Purpose

The purposes of this SOP are to perform daily skid data collection and to perform visual
quality control (QC) checks on those data while they are being collected.

3.09.04 Resource Requirements

The actions detailed in this SOP are performed by the MDOT-SHA FED skid trailer crew,
which is comprised of a driver and an operator. The estimated effort levels shown in the
table below represent the total time, in man-hours, required for completion of a full day of
skid data collection. These time estimates assume adequate weather conditions and a
typical data collection schedule. Actual time to complete individual runs in the field will
vary between routes.

Position Function Resources Effort Level (man-hrs)
Skid Testing Crew Driver 1 6.0

Skid Testing Crew Operator 1 6.0

FED Team Leader (TL) or Coordinator | Supervisor 1 As Required®®122019

3.09.05 Procedure

The procedure required to perform daily skid data collection is comprised of the following
single task:
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(1) performing daily data collection.

4- Performing Daily Data Collection — performed by driver and operator

Summary: Under this task, daily skid data collection runs are completed using the
skid trailer. The vehicle should be properly functioning and the computer system
appropriately initiated after completion of the pre-data collection actions detailed in
Skid Pre-Data Collection Actions.

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Operator: Navigate to the data collection screen on the current skid collection
software; consult the skid user manual of the specific skid trailer for details.

Operator: select the directory where data are to be stored by navigating to the
appropriate folder; consult the skid user manual of the specific skid trailer for
details.

Operator: Enter the appropriate information for the specific run to be collected;
consult the skid user manual of the specific skid trailer for details.

Operator: Copy information from Step 3 into log book kept inside the skid
vehicle.

Driver: Once entry of information from Step 3 into the data collection software
has been confirmed, drive towards beginning of test segment.

Operator: Initiate the Distance Measuring Instrument (DMI) and data collection
at the start of the test segment. Friction tests will occur approximately every
0.1 miles for mainline roads and 0.05 miles for shorter segments and ramps.
The wheel will lock at these increments and a skid number will be recorded. If
the speed limit is greater than 40 mph, operator should attempt to maintain a
speed of 40 mph throughout the test. Otherwise, operator should maintain the
posted speed limit. Consult the skid user manual of the specific skid trailer for
details.

Operator: Observe data collection screen during test, including: skid numbers,
water output, and speed. If data does not seem reasonable, abandon test and
restart. If data continues to appear unreasonable, contact Supervisor for
further remedial action and suspend data collection until the issue has been
resolved.

Operator: At the end of the test segment, end the data collection and save the
data; consult the skid user manual of the specific skid trailer for details.

Repeat Step 1 through Step 8 for each data collection run during the day. After
completion of the last data collection run, proceed to Skid Post-Data Collection
Actions for end-of-day shut-down activities.
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ICC MDRPro 2.5 Skid Data Collection Software Instructions

The following instructions can be followed to supplement Task 1 of this SOP when using
the ICC MDRPro 2.5 skid data collection software to perform the required data collection.

Click on the “Main” tab. All collection information for a specific run will be entered in this
window (see below image).

8_10_19_143841.csv) HB:21 USB 8287 133583216 133574929 [8160] =@

Main ‘System Options} Calib Parameters‘ Hardware Options} Calibration‘

RUHI Run Opts 1-10} Run Opts 11-20 ] Next \nput] Run Param Sel]
Collection System _ Re-Enable Skid Operation Live
System: |MDDOT 4 - Date :10/19/2018
Collection Type: [SkidOnly - Time: 14:46:51
Ref Post Mode:  |RP_Miles -
Primary DMI Source:  |ygh -
Primary DCF:  2.099195 in
Directories Data Connection
MDR Data Path |C:\Data\NETWORK\2018\AA\ Browse ()
| ™ Auto create Connected
USB Device 0
File Name [AAMD 367 =
Run Setlings Log
County |CA ~| Beg Ref Post 0.000 mi Operator CHALL - ™ Save Raw
District |D5 - Lane |01 - Driver |ASHIELDS - [V Extended Log
Route [MD 387 = Direction  |North - |Ascend | [" Debug Log
User Ref 1 |92301 Weather Conditior| Sunny - Humidity IT %
User Ref 2 Air Temp 93 oF
996.00 atm
User Ref 3 SufaceTemp | 79  oF Pressure
F9 - Collect F10 - EXIT
A USB 43

Select the proper directory under “MDR Data Path”/122019 by selecting the “Browse”
button next to the dialogue box and navigating to the appropriate folder. Type in the file
name in the dialogue box that reads “File Name” following the appropriate format©¢/12/2019,
Fill in all required fields under “Run Settings” (see above image). This includes: County,
District, Route Number, Beg Ref Post, Lane, Direction, Ascending/Descending, Operator,
and Driver.

Press the “F9” key on the keyboard to open the data collection screen. Ensure the run
setting information at the top of the screen is correct, including: Reference Post, Direction,
District, County, Route Number, Beginning Mile Post, and Ending Mile Post (see below
image). If information is incorrect, return to “Main” tab and update information before
continuing with data collection.
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75 MDRPro 128611 T W D e
; m S District County Route Lane Surfa
CA

D5

MD 387 01 ACP
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| oo | o0 | 6266154 |1 |on ot
@ GPS-13Latitude Longitude @ PPS Hgt{M) @Q Age Trk Vel kb HDOP GM Time GM Date Sat
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-99 Lead: 127 [8160] 278Kb USE

F1-MSG . st . F3=dmiON . F4=SKID . F5=GEN . _ F8=NRJS . F9=RfR . F10=EXIT
3

Press the “F4” key to initiate the Distance Measuring Instrument (DMI) and data collection.
At the end of the data collection run, press the “F3” key on the keyboard to end the test.

Press the “F10” key to exit the data collection screen. Click “Yes” to save data collection
run. Click “Yes” again to return to main software screen
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3.10 SKID POST-DATA COLLECTION ACTIONS

3.10.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED) of the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) to perform end-of-day data management and shut-
down actions following completion of the daily skid data collection. The steps described
in this SOP are based on the ICC MDRPro 2.5%/12201% software developed for operating
Skid Trailers 7 and 8%¢/12/2019 This SOP is one of three to be utilized for daily data collection
with the referenced skid trailers — it is preceded by Skid Pre-Data Collection Actions and
Skid Data Collection. The post-data collection actions covered in this SOP start from the
completion of the last data collection run of the day (see Skid Data Collection) to system
shut down.

Note: due to the frequent changes in skid collection software and the differences
between the skid trailers, the main body of this SOP contains general steps to perform the
required end-of-day data management and shut down tasks. The skid user manual for
the specific skid trailer should be used as a supporting documentation to this SOP. The
steps for using the current version of the skid collection software, ICC MDRPro 2.5, in
support of this SOP are provided at the end of this SOP. The software should already be
ready for the post data collection tasks.

3.10.02 Frequency

This SOP is to be performed daily by MDOT-SHA staff throughout the data collection
period®®12/2019 following the last data collection run of the day.

3.10.03 Purpose

The purpose of this SOP is perform end-of-day data management and shut-down actions
following completion of the daily skid data collection.

3.10.04 Resource Requirements

The actions detailed in this SOP are performed by the MDOT-SHA FED skid trailer crew,
which is comprised of a driver and an operator. The estimated effort levels shown in the
table below represent the total time, in man-hours, required for completion of the post-
data collection actions. These time estimates assume no issues are encountered.

Position Function Resources | Effort Level (man-hrs)
Skid Testing Crew Driver 1 0.5

Skid Testing Crew Operator 1 0.5

FED Team Leader (TL) or Coordinator Supervisor 1 As Required?®122019

3.10.05 Procedure

The procedure required to perform the skid post-data collection actions is comprised of
the following tasks:

(1) transferring collected skid data, and

(2) shutting down skid trailer system and scanning log book records.
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1- Transferring Collected Skid Data — performed by operator

Summary: Under this task, the collected skid data is transferred from the on-board
computer to a flashdrive for transmittal to the FED TL. This task is only performed at
the completion of a county or during the collection of the Test Loop (see Skid Test
Loop Data Collection).

Step 1.

Step 2.

If all segments for the county have been collected, or if the collection effort is
on the Skid Test Loop (see Skid Test Loop Data Collection), proceed to Step
2. Otherwise, skip to the system shut-down task that starts in Step 3.

Plug in flashdrive to USB port of on-board computer and navigate to the data
storage folder. Copy data and safely eject flashdrive. Consult the skid user
manual of the specific skid trailer for details.

2- Shutting Down Skid Trailer System and Scanning Log Book Records -
performed by driver and operator

Summary: Under this task, the on-board computer system and vehicle are shut down.

Step 3.  Operator: Safely shut down all on-board computers; consult the skid user
manual of the specific skid trailer for details.

Step 4. Operator: Turn off “Trailer Power”, “Air Compressor”, and “Beacon;” consult the
skid user manual of the specific skid trailer for details.

Step 5. Driver: Record vehicle mileage in log book and turn off ignition. Lock all doors.

Step 6. Once back in the office, scan log book records for the county and deliver
flashdrive and scans to FED TL if Task 1 was required.
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ICC MDRPro 2.5 Skid Post-Data Collection Software Instructions

The following instructions can be followed to supplement Tasks 1 and 2 of this SOP using
ICC MDRPro 2.5 skid data collection software to perform the required post-data collection
actions.

To copy data to flashdrive:

Double-click on the “My Computer” icon on the computer desktop screen.
Double-click on “C Drive” and then “Data.”

Scroll down to the folder of the county that was just completed. Right-click and
select “Copy.”

Navigate to the flashdrive (“Removable Disk (F:)”). Right-click and select “Paste.”

On the bottom right-hand corner of the screen, right-click on the USB icon and
select “Eject Flash Disk.” A message will appear when it is safe to remove the
flashdrive. Unplug flashdrive from computer.

To shut down computers:

Click on the Windows icon at the bottom left-hand corner of the screen and select
“Shut Down.”

Toggle to second computer screen by pressing the black button on the back of the
computer monitor.

On the second computer desktop screen, click on the red power button and select
“Shut Down.”

Wait for a message on the screen to read “It is now safe to turn off computer” and
then press the red button below the keyboard (hold until it beeps). Confirm that
both computers are now off.

On the middle console, turn off “Trailer Power”, “Air Compressor”, and “Beacon.”
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3.11 SKID DMI CALIBRATION

3.11.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED) of the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) to calibrate the Distance Measuring Instrument
(DMI) mounted on the skid trailers. The steps described in this SOP are based on the ICC
MDRPro 2.5%122019 goftware developed for operating Skid Trailers 7 and 8%/12201% The
reference measurements used in the DMI calibration procedure described in this SOP are
obtained by a state surveyor using thermally compensated steel tape. These reference
measurements are obtained along two one-mile long pavement sections, marked on the
shoulder lanes in both directions, on a segment of MD Route 100.

Note: due to the frequent changes in skid collection software and the differences
between the skid trailers, the main body of this SOP contains general steps to perform the
required DMI calibration tasks. The skid user manual for the specific skid trailer should
be used as a supporting documentation to this SOP. The steps for using the current
version of the skid collection software, ICC MDRPro 2.5, are provided at the end of this
SOP.

3.11.02 Frequency

This SOP should be performed monthly by MDOT-SHA FED staff throughout the data
collection period®/12/2019,

3.11.03 Purpose

The purpose of this SOP is to check the accuracy of the distance measurements taken by
the DMI mounted on Skid Trailers 7 and 8 using the ICC MDRPro 2.5 software and, if
deemed necessary, to recalibrate the DMI.

3.11.04 Resource Requirements

Calibration of the DMI is performed by the MDOT-SHA FED skid trailer crew, which is
comprised of a driver and an operator. The estimated effort levels shown in the table
below represent the total time, in man-hours, required for driving from the SHA’s Office of
Materials Technology (OMT) location to the calibration pavement sections on Route MD
100, performing three data collection runs on these two calibration pavement sections,
and driving back to the OMT location.

Position Function Resources Effort Level (man-hrs)
Skid Testing Crew Driver 1 1.5

Skid Testing Crew Operator 1 1.5

FED Team Leader (TL) or Coordinator | Supervisor 1 As Required?®122019

3.11.05 Procedure

The procedure required to calibrate the DMI mounted on Skid Trailers 7 and 8 using the
ICC MDRPro 2.5 software consists of the following two tasks:

(1) performing repeat calibration runs, and

(2) saving data and performing data QC.
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1- Performing Repeat Calibration Runs — performed by driver and operator

Summary: Under this task, data from three runs are collected along the two calibration
pavement sections on Route MD 100 for use in checking the accuracy of the distance
measurements taken by the DMI mounted on Skid Trailers 7 and 8 using the ICC
MDRPro 2.5 software and, if deemed necessary, for recalibrating the DMI.

The calibration sites consist of two one-mile long pavement sections on Route MD
100, located near the OMT and marked along the shoulder lanes — one in the east-
bound direction and the other in the west-bound direction (see map screenshot below).
Two runs are performed on the east-bound direction and one run in the west-bound

directio

ials
=

ogy =

n, for a total of 3 data collection runs.

e "%, &
. Paul T. Pitcher

: /gMemorial Highway
(100 ;‘-_5‘\":'" lf Creek

= 1 min
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Step 1.

Step 2.

Queenston

Sy,
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M Creek

Operator: Follow start-up procedures for initiating the computer system and
performing standard vehicle checks as described in Skid Pre-Data Collection
Actions.

Driver: Drive the skid trailer to the starting point of the calibration site in the
east-bound direction. The starting point can be identified by the following
markings):

an orange paint mark on a tree to the right of the road (see first photo that
follows this list),

a metal pole just beyond the pavement shoulder (see second photo that follows
this list),

paint markings on the pavement shoulder (line and “ST”; see second photo
that follows this list),

a survey nail in the pavement shoulder, and

a yellow sign that reads “DMI Calibration Site.”
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Step 3.

Step 4.

Step 5.

Step 6.

Operator: Initiate the skid data collection software and navigate to the “DMI
Calibration” window; consult the skid user manual of the specific skid trailer for
details

Driver: Drive the skid trailer until the front bumper of the vehicle is aligned with
the starting position, as identified by one or more of the earlier referenced
markin9806/12/2019.

Operator: Begin the first test run in the software; consult the skid user manual
of the specific skid trailer for details

Driver: Drive forward on shoulder lane at a safe speed, from the starting
position until a few feet before the end mark as identified by metal pole just
beyond the pavement shoulder and survey nail shown in the photo below. The
calibration interface should display travelled distance on the computer screen.
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Step 7.

Step 8.

Step 9.

Step 10.

Attempt to stay as straight as possible in the shoulder lane using the white
stripe, edge of pavement, and guardrail (where present) as references.

Driver: Drive skid trailer until front bumper of vehicle is aligned with “ending”
position, as identified by metal pole just beyond the pavement shoulder and
survey nail shown in the photo above?/12/2019,

Operator: End the first test run; consult the skid user manual of the specific
skid trailer for details

Driver: Drive the skid trailer to starting point of the calibration site in the west-
bound direction and repeat Step 2 to Step 8 to perform second DMI calibration
run.

Driver: Drive the skid trailer to starting point of the calibration site in the east-
bound direction and repeat Step 2 to Step 8 to perform the third DMI calibration
run.

2- Saving Data and Performing Data QC — performed by operator

Summary: Under this task, the DMI calibration results are saved and the resulting
calibration factors are evaluated for acceptable accuracy.

Step 11.
Step 12.

Once the third DMI calibration run has been completed, save the data set.

Examine the calibration factors from the results reported in the software;
consult the skid user manual of the specific skid trailer for details. The
calibration factors for the 3 runs must agree within 0.1 percent and preferably
within 0.05 percent.

If they do not agree, consult TL and discuss next steps for remedial actions.

If they do agree, exit the calibration program. Consult the skid user manual of
the specific skid trailer for details.
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ICC MDRPro 2.5 DMI Calibration Software Instructions

The following instructions can be followed to supplement Task 1 of this SOP when using
the ICC MDRPro 2.5 skid data collection software to perform the required DMI calibration.

Click on the “MDRPro 2” icon on the desktop of the computer (see below image).

Login by typing “user” in the “Password” text box (see below image).
= | = 2

MDR Pro

Enter Password

“ Login

Change Login

Yerzion Histon
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Click on the “Calibration” tab and then the “Distance Cal” button (see below image).

— 5
J.7 User | MDRPro v.{ 18 10 19 143841.csv) HB:89 USB 8287 72530096 72521809 [8160] EIEI;J

Main ‘ System Options‘ Calib Parameters‘ Hardware Options ‘
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F9 - Collect F10 - EXIT
Label + Max 15 characters AUSB 43
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Press the “F6” key to start a new calibration set after the “Distance Calibration” window
opens (see below image).

- - o e set - - - -
Irput Parameters Calibration Procedure-F1
Wehicle Tire Pressure [psi] Test Distance [ft) Drriver Dperatar

24 5280.0 ‘ASHIELDS CHALL

Dynamic Data

Calibration Tupe
Target Mode Test Status
d [Veh) [Enc) Use Selected DCF as Current
Disabled ] W OMIE [ DMIS [ LiSkidwhl [ BtSkidwhi
Delete Selzcted Set

ehicle Speed 0.0 (= “ehicle Calibration Data Calibration Sets
P =1 Pre-Test DCF Test DCF Factory DCF - Liwhesl
Trip DMI Awallable Parts |2035195 |0.000000 |2004112 - 0742542017 11:37:50
[ o [cami | - O7/25/2017 11:51:08
Distance Cal Date Distance Cal Time Distance Bias 07/25/2017 12-02:45
— |07/20/2018 [0&:51:47 [ 100 - O7/25/2017 14:02:46
= - 07/20/2018 08:33:41
f Test DmiCount  DCF Mew Digtance Old Distance  Bias Passed - OF/20/2018 08:51:17
= Dmif
’7 07/26/2017 14:32:35
- 1240142017 11:22:85
- 05/03/2018 10:11:27
- 0742042018 08:05:52
- 07/20/2016 08:24:24
’7 07/20/201 8 08:33:41
O7/20/2018 025117
Simulate TGT I PP
Lattitude Gps Status
0101
Longitude Gps Invalids
| [0
Air Temp Suface Temp  WEBatl
| = 76 [ oo

Press the “F2” key to start the DMI calibration run.
Press the “F3” key to stop the DMI calibration run.

The following details can be followed to supplement Task 2 of this SOP using ICC MDRPro
2.5 skid data collection software to save the DMI Calibration.

Once third run is complete, press the “F9” key to save the calibration set.

Press the “F10” key to exit the calibration program.
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3.12 SKID WATER CALIBRATION

3.12.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED) of the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) to perform the static water calibration of Skid Trailer
7, which is the smaller of the MDOT-SHA friction data collection vehicles. This skid trailer
has a 450 gallon water tank and it is typically used in congested areas -- the counties of
X1, X2 and X3. Skid Trailer 8, the larger of the MDOT-SHA friction data collection
vehicles, uses a different water calibration procedure.

The static water calibration is performed at the Office of Materials Technology (OMT)
calibration area.

Note: The user manual for Skid Trailer 7 should be used as supporting documentation
to this SOP. The steps for using the current version of the Skid Trailer 7 data collection
software, ICC MDRPro 2.5, are provided at the end of this SOP.

3.12.02 Frequency

The static water calibration of Skid Trailer 7 is performed by the MDOT-SHA FED staff
once per year, prior to the start of the data collection season?/12/2019,

3.12.03 Purpose

The purpose of this SOP is to check that the quantity of water being released by Skid
Trailer 7 is consistent with the on-board equipment readings.

3.12.04 Resource Requirements

The static water calibration of Skid Trailer 7 involves the following MDOT-SHA FED staff
members:

(1) an operator knowledgeable in the data collection software,

(2) a driver responsible for maintaining a steady speed of 40 mph,
(3) an assistant to oversee water released into the bucket and,
(4) atimer to indicate the start and end of the calibration test.

The estimated effort levels shown in the table below represent the total time, in man-hours,
to complete the skid water calibration. These time estimates assume no issues are
encountered during the calibration.

Position Function Resources Effort Level (man-hrs)
FED Staff Operator 1 0.5

FED Staff Assistant 1 0.5

FED Staff Driver 1 0.5

FED Staff Timer 1 0.5

FED Team Leader Supervisor 1 “As required”06/12/2019

3.12.05 Procedure

The procedure required to perform the static calibration of the water being released by
Skid 7 is comprised of a single task:
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(1) perform static water calibration.

3- Perform Static Water Calibration — performed by driver, operator, assistant, and

timer

Summary: Under this task, a static water calibration of Skid Trailer 7 is performed at
the MDOT-SHA OMT calibration area to check that the quantity of water being
released by the referenced skid trailer is consistent with the on-board equipment
readings.

Step 1.

Driver: Position the vehicle so that the skid trailer is in the “test pit” in the garage
and place wood blocks under the skid trailer tires.

Step 2.  Assistant: Plug power cord from skid trailer in to a power source and initialize
equipment.

Step 3.  Assistant: Connect the air supply to the trailer “tongue” and turn on (for water
pump).

Step 4.  Assistant: Jack up the vehicle rear tires.

Step 5.  Assistant: Place the splash guard on the water nozzle and place the test bucket
underneath the water nozzle.

Step 6. Operator: Initialize the ICC MDRPro2 skid data collection software and login;
see the end of this SOP. Navigate to the water calibration screen (see the end
of this SOP); consult the user manual of Skid Trailer 7 for details.

Step 7. Driver: Turn on the vehicle and begin to “drive” the vehicle to spin the wheels
elevated by the jacks. Attempt to maintain a speed of 40 mph.

Step 8.  Operator: When the driver is ready (at a speed of 40 mph), signal “Go” to the
timer.

Step 9.  Timer: Start stopwatch.

Step 10.  Operator: Turn on the water pump in the ICC MDRPo 2.5 software interface at
the same time as the timer starting the stopwatch. Consult the Skid Trailer 7
user manual for details. Water will begin to fill the bucket.

Step 11. Timer: Monitor the stopwatch and signal “Stop” to the operator and assistant
at the 15 second mark.

Step 12. Operator: On the timer's “Stop” signal, turn off the water pump in the ICC
MDRPro 2.5 software interface. Consult the Skid Trailer 7 user manual for
details.

Step 13.  Assistant: On the timer’s “Stop” signal, place the pan between the nozzle and
bucket to prevent excess drip after the test has ended.

Step 14. Assistant: Remove the pan once the drip has stopped and dispose of the water
in the drip pan.

Step 15.  Assistant: With the help of the operator, remove the filled bucket and place on
the scale. Measure the weight of the filled bucket.

Step 16. Operator: Remove tare (10.2 Ibs) from the measured weight and divide the
weight of the water (Ibs) by 8.33 (Ibs/gal) to convert the weight to gallons.
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Step 17. Operator: Multiply the weight in gallons by four (15 second test) to compute a
measurement of gallons per minute. The desired range is 27 to 28 gal/min.

Step 18. Operator: Normally, the first test is thrown out and a second test is run by
repeating Step 6 to Step 17. Examine the results of the second test.

i. If the flow rate after the second test is in the desired range of 27 to 28 gal/min,
the calibration is complete. Save the results of the calibration, power down the
software, remove the vehicle from the blocks, remove the bucket and splash
guard from the skid trailer, and remove all connections used during the
calibration.

ii. If the flow rate is still not in the desired range of 27 to 28 gal/min after the
second test, troubleshooting is required. Possible solutions include water
pump replacement and filter cleaning. Discuss troubleshooting and problem
resolution with TL.
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ICC MDRPro 2.5 Post-Data Collection Software Instructions

The following instructions can be followed to supplement Task 1 of this SOP when using
the ICC MDRPro 2.5 skid data collection software to perform the calibration of the water
being released by Skid Trailer 7.

Click on the “MDRPro 2” icon on the desktop of the computer (see below image).

Login by typing “user” in the “Password” text box (see below image).
= | = A

MDR Pro

Enter Password

“ Login

Change Login

Yerzion Higtary

Click on the “Calibration” tab and then “Water Cal”’ then “Water Arm On” so that the water
pump arm is angled downwards.

Click “Water Pump On” at the same time as the timer starting the stopwatch. Water will
begin to fill the bucket.

{7}

On the timer’s “Stop” signal, click “Water Pump Off”.
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3.13 SKID FORCE CALIBRATION

3.13.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED) of the Maryland Department of Transportation State
Highway Administration’s (MDOT-SHA) to perform skid force calibrations on the MDOT-
SHA friction data collection vehicles. The procedure described in this document is specific
to the MDOT-SHA Skid Trailers 7” and 8 data collection vehicles and to the use of the ICC
MDRPro v2.5 skid data collection software. This procedure may not be applicable to other
friction data collection vehicles or data collection software.

The skid force calibration is performed at the MDOT-SHA Office of Materials Technology
(OMT) calibration area.

Note: The user manuals for Skid Trailers 7 and 8 should be used as supporting
documentation to this SOP. The steps for using the current version of the skid collection
software, ICC MDRPro 2.5, are provided at the end of this SOP.

3.13.02 Frequency

The skid force calibration of Skid Trailers 7 and 8 is performed by the MDOT-SHA FED
staff once per year, prior to the start of the data collection season®/'229' or when
required.

3.13.03 Purpose

The purpose of this SOP is to check that the load applied to left tire of Skid Trailers 7 and
8 and the traction readings recorded by the force meter are consistent with the on-board
equipment readings as well as within the calibration standards; and to make the necessary
adjustments when required.

3.13.04 Resource Requirements

The skid force calibration involves the following MDOT-SHA FED staff members: (1) an
operator knowledgeable in the data collection software, and (2) a load meter assistant
responsible for increasing and decreasing load levels and monitoring traction readings.
The estimated effort levels shown in the table below represent the total time, in man-hours,
to complete the skid force calibration. These time estimates assume no issues
encountered during the calibration.

Position Function Resources Effort Level (man-hrs)
FED Staff Operator 1 1.0

FED Staff Assistant 1 1.0

FED Team Leader Supervisor 1 “As required”06/12/2019

3.13.05 Procedure

The procedure required to perform the skid force calibration for Skid Trailers 7 and 8 is
comprised of the following two tasks:

(1) perform Skid Force calibration, and

(2) evaluate Skid Force calibration results.
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1- Perform Skid Force Calibration — performed by operator and assistant

Summary: Under this task, a skid force calibration is performed at the MDOT-SHA
OMT calibration area on Skid Trailers 7 and 8. This is accomplished by measuring
force readings underneath the left tire of the referenced skid trailers at varying
pressure levels.

Step 1.  Operator: Position vehicle so that the skid trailer is in the “test pit” in the garage
and place wood calibration blocks under the skid trailer right tire. Place load
plate under the skid trailer left tire (see below photo?®/12/2019),

Step 2. Operator: Plug skid trailer power cord into power source and initialize
equipment.
Step 3. Operator: Initialize the skid data collection software and login. Navigate to the

water calibration screen (see details at the end of this SOP); consult user
manual of specific skid trailer for details.

Step 4. Assistant: Connect air cylinder and chains to load plate (see below photo).
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Load plate connections

| Air cylinder

Step 5. Assistant: Connect load meter to load plate and to the ports in the vehicle.

Step 6. Assistant: Connect air supply to trailer “tongue” (see below photo) and turn on
water pump.
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Step 7. Allow 15 minutes for the equipment to warm up.

Step 8. Assistant: Raise left wheel using air jack behind trailer and push the “Zero”
button on the force meter. The traction reading should be less than 5 and the
load reading should be around 1,085 (see below photo). If not, make sure all
components are connected and the software is initialized. Do not proceed to
Step 9 until readings are acceptable.
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Step 9.

Step 10.
Step 11.

Step 12.

Step 13.
Step 14.

Step 15.

Operator: In software interface, turn on the break and check that the readings
on the load meter have not changed. If they have changed, do not continue
until issue is resolved. Observe that load and traction readings through the
software’s auto-test function are updating. If they are not, make sure the cable
from the load meter is plugged into the correct vehicle serial ports before
continuing; consult user manual of specific skid trailer for details

Operator: Begin test; consult user manual of specific skid trailer for details.

Operator: Instruct the load meter assistant to begin increasing the load by
turning the pressure switch clockwise.

Assistant: Visually monitor the traction reading and continue to increase the
load until the traction reading is near 100. The traction reading can be within
+/- 10 of 100, but it is crucial that the load does not decrease. If the traction
reading goes slightly above 100, DO NOT decrease the load to reach the
desired traction reading.

Assistant: When the traction reading is near 100, signal to the operator.

Operator: Click the test option in the skid data collection software. Repeat
Step 11 to Step 13 for traction levels 200, 300, 400, 500, 600, 700, and 750.

Assistant: After completion of testing at traction level 750, begin to decrease
the load and repeat the process for traction levels 700, 600, 500, 400, 300,
200, 100, and 0.
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2- Evaluate Skid Force Calibration Results — performed by operator

Summary: Under this task, the results of the skid force calibration are evaluated by
comparing the force readings as measured by the force meter with the applied load as
measured under the skid tire by the data collection software. The steps for using the
current version of the skid collection software, ICC MDRPro 2.5, are provided at the
end of this SOP.

Step 16.  Operator: Once testing is complete, check the percent error for the force and
load. Out of tolerance values will be flagged by the software.
Step 17.  Operator: Check for non-linearity issues.

Step 18.  Operator: Examine a best fit curve of force meter readings to truck readings.
Skid Number (SN) values should be within 0.3 points (standard acceptance
criteria is within 3 points).

Step 19.  Operator: Exit software, power down the computer, remove connections, and
break down the calibration setup.
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ICC MDRPro 2.5 Skid Force Calibration Software Instructions

The following instructions can be followed to supplement Task 1 of this SOP when using
ICC MDRPro 2.5 skid data collection software to perform the required force calibration on
Skid Trailers 7 and 8.

Click on the “MDRPro 2” icon on the desktop of the computer (see below image).

Login by typing “user” in the “Password” text box (see below image).
= | = A

MDR Pro

Enter Password

“ Login

Change Login

Yerzion Higtary
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Click on the “Calibration” tab and then on “Force Cal” button (see below image).

871071—9,143841.5\() HE:89 USB 8287 72530096 72521809 [8160] EIEI_J‘
Main ‘ System Options‘ Calib Parameters‘ Hardware Options ‘
System Profile/Texture Laser Skid
Pre-Test
Distance Cal Block Check Force Cal
F9 - Collect F10 - EXIT
Label + Max 15 characters A USB 43

In the software interface, make sure the first “Calibration Team” field is populated with the
name of the operator and assistant.

Click on the “Break On” button.
Click on the “Autotest” button and confirm that load and traction readings are updating.
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Click on the “Test” button. The data will populate for the “0” load row under the “M-Force”
column in the interface table (see below image).

JZ CustAdmin | MDRPro v2.8.0.7 Settings (Log: C: RPro\2018 B 8237 372834416 372826129 [8160
Main | System Optlons] Calib Parameters | Hardware Optlons Calibration ]
&5 ForceCal = B R

Rt Coeff F1 Calc F2 ‘Wheel F4 Brake F& Delete F7 Rst Thl F8& Exit F10

Left Speed Right Speed ¥eh Speed

ion Operator 1 Calibration Operator 2 Calibration Operator 3 Skid Checksum Emors

[ oo | oo [ oo |JHPA \ [ o Force Cal
Wheel Brake Auto Test
TesiCalF |RawF |RawL [T-Force [T-Load [T-SN |M-Force [M-Load |M-SN|%F Em %L Er |
Left L :
et B E
railer Force Meter Force
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Trailer Load Meter Load 3 200
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5 400
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Trailer Down || |PreCalB| -6.921569 7 600
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[t Gain -0.257940 9 800

Load Cal Zero 7 10 700
Static -16.313725 11 600
Start Data Shunt | -2723.392157 || |12 500

Stop Data Load Coefficients 13 400

Rl PreCaiB| 4060784 || (14 300
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— e —

Select the next cell down in the “M-Force” column that corresponds with the “100” “Cal F”
row. The cell will turn yellow when selected.

Click the “Test” button when prompted by the Assistant. Data will be populated in the
selected yellow cell.

Confirm that the correct cell is selected (colored yellow) in the “M-Force” column before
clicking on the “Test” button at each traction level.

The following details can be followed to supplement Task 2 of this SOP using ICC MDRPro
2.5 skid data collection software to save and exit the required force calibration.

Click on the “Calc” button and the software will produce a best fit curve of force meter
readings to truck readings.

When finished, click on the “Report”, “Break Off”, “Exit”, “Yes”, and “Exit” buttons, in that
order.
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3.14 SKID TEST LOOP DATA COLLECTION

3.14.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Field Explorations Division (FED) of the Maryland Department of Transportation State
Highway Administration (MDOT-SHA) to perform skid data collection on a route
specifically selected for this purpose. The steps described in this SOP are based on the
ICC MDRPro 2.5%122019 goftware developed for operating Skid Trailers 7 and 8%6/12/2018,
The data collection route is called the “test loop.” As depicted in the map®1220° below, the
test loop begins and ends near the Office of Materials Technology (OMT) location. It is
approximately 13.1 miles in length and it is divided into segments of varying length based
on surface type, intersection locations, ramp locations, and other common road features.
This route was selected because it includes a variety of surface types and textures, which
are used to validate the MDOT-SHA skid data.

F

Legend
4  Section Start
Test Loop Route il

W

N
e \

M Section 44 S SN

The preliminary actions and diagnostic checks outlined in Skid Pre-Data Collection Actions
must be completed prior to the beginning of skid data collection runs on the referenced
test loop.

3.14.02 Frequency

This SOP requires that MDOT-SHA FED staff perform three skid data collection runs on
the test loop once per month during the data collection season /122019,
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3.14.03 Purpose

The purpose of this SOP is to perform skid data collection runs on the test loop to validate
the MDOT-SHA skid data.

3.14.04 Resource Requirements

The actions detailed in this SOP are performed by the MDOT-SHA FED skid trailer crew,
which is comprised of a driver and an operator. The estimated effort levels shown in the
table below represent the total time, in man-hours, required for completion of all test loop
activities, including preliminary checks and diagnostics, three data collection runs, and
data export and management. These time estimates assume no issues are encountered
during the required work.

Position Function Resources Effort Level (man-hrs)
Skid Testing Crew Driver 1 2.0

Skid Testing Crew Operator 1 2.0

FED Team Leader (TL) or Coordinator | Supervisor 1 As Required®/12/2019

3.14.05 Procedure

The procedure required to complete skid data validation on the MDOT-SHA test loop is
comprised of the following task:
(1) completing skid data collection on MDOT-SHA test loop.

1- Completing Skid Data Collection on MDOT-SHA Test Loop — performed by driver
and operator

Summary: Under this task, three runs on the MDOT-SHA skid test loop are
completed.

Step 1.  Operator: Follow Skid Pre-Data Collection Actions, Step 3 through Step 16, for
vehicle and diagnostic checks and system initialization.

i. If checks do not identify equipment issues, proceed to Step 2.

ii. If checks identify equipment issues, consult Skid Pre-Data Collection Actions
for troubleshooting methods. Communicate issue(s) to the TL or Coordinator
and suspend test loop data collection until all systems are functioning properly.

Step 2.  Driver and Operator: Follow Skid Data Collection, Step 1 through Step 10, for
completing each test loop data collection run. The file name should be
“TESTLOOP[RUN#][DATE]". Three runs are to be completed.

i. If runs are successfully completed, proceed to Error! Reference source not
found.

ii. Ifarunis not successfully completed or if one or more systems malfunctioned
during data collection, attempt to resolve the issue(s). If Operator is not able
to resolve the issue(s), communicate issue(s) to the TL or Coordinator and
suspend test loop data collection activities until all systems are again
functioning properly. When resolved, return to Step 2 and recollect the test
loop runs.
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Step 20. Driver and Operator: Follow Skid Post-Data Collection Actions, Step 1 through
Step 14, for data management and system shut-down following the completion
of the third and final test loop run?/12/2019,
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4 CONSTRUCTION DATA

Click to go to Processing Paving & Maintenance History Data
Click to go to Processing Access Permit Data

Click to go to Processing As Bid Unit Cost Data

Click to go to Processing As Built Unit Cost Data

Click to go to Reviewing Projects in MCMS

Click to go to Running Transport Application

Click to go to Looking Up Fund Type

Click to go to Making Lane Configuration Changes

Click to go to Adding to Project Engineer List

Click to go to Viewing Paving & Maintenance History by Route
Click to go to Promoting As Bid to Construction History

Click to go to Generating As Built Report

Click to go to HMA Tonnage Application

Construction
Data

~[ 4.01 Paving and Maintenance Records I
{ 4,02 Access Permit Records l

H 4.03 As Bid Unit Cost Records |

| 4.04 As Built Unit Cost Records |

H 4.05 McMS Records |

{ 4.06 Transport Application I

-[ 4.07 Fund Type Lookup I

{ 4.08 Lane Configuration Changes I
-[ 4.09 Project Engineer List I

{ 4.10 History by Route I

-[ 4.11 Promote from As Bid |

| 4.12 As Built List |

{ 4.13 HMA Tonnage |

Figure 7: Construction SOPs Flowchart

This section describes the set of standard operating procedures (SOP) conducted by staff
from the Data Processing Team (DPT) of the Maryland Department of Transportation
State Highway Administration’s (MDOT-SHA) Office of Materials Technology (OMT) to
collect, import, and process construction data from various sources necessary to support
PM activities. The information collected, imported, and processed in these SOPs are
incorporated into the Business Plan Tables.

The first two construction SOPs involve collecting and importing construction data from
various historical sources. The first SOP describes the process required to import
construction data from paving and maintenance history data, while the second SOP
describes the process required to import construction data from access permit information.
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The next two construction SOPs involve collecting and importing construction data from
cost data sources. The first SOP describes the process required to import construction
data from As Bid unit cost information, while the second SOP describes the process
required to import construction data from As Built unit cost information.

The final set of construction SOPs describe supplemental procedures designed to support
the SOPs described above. This set includes nine SOPs: reviewing projects in the
Maryland Construction Management System, running the Transport application, looking
up fund type, making lane configuration changes, adding to the Project Engineer list,
viewing paving and maintenance history by route, promoting As Bid to construction history,
generating an As Built report, and running the Hot Mix Asphalt Tonnage application.
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4.01 PROCESSING PAVING & MAINTENANCE HISTORY DATA

4.01.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Maryland Department of Transportation State Highway Administration’s (MDOT-SHA’s)
Data Processing Team (DPT) to collect and update construction history data in the
Engineering Data Warehouse (EDW). Projects are classified as either “Paving” or
“Maintenance.” Paving projects consist of a continuous treatment applied to the roadway
(i.,e. mill and overlay, reconstruction, etc.). Maintenance projects consist of spot
improvements applied to the roadway (i.e. patching, crack sealing, slurry/micro sealing,
etc.). Construction history is used within the Pavement Management System (PMS) to
fuel pavement inventory information, assist in the development of performance models,
assist the Pavement Design Team, and assist external customers with knowledge
concerning the structural history, composition, and traffic information for MDOT-SHA
controlled roadways. There are various external and internal data sources for the
collection of construction history information.

4.01.02 Frequency
The updating of construction history is a continuous process that occurs year-round.

4.01.03 Purpose

The purpose of this SOP is to collect and update paving and maintenance construction
history data, verify and update inventory information associated with the project, perform
quality control (QC) of gathered data, and update the data in the EDW.

4.01.04 Resource Requirements

Data collection and upload of paving and maintenance information involves two people:
(1) a user knowledgeable in collection of construction history data from various sources
and the EDW software to perform data collection, QC, and uploading, and (2) a supervisor
who, as required, provides guidance and decision-making. The estimated effort levels in
the table below represent the total time, in man-hours, to complete the process.

Position Function Resources Effort Level (man-hrs)
DPT Staff EDW user and QC 1 1.0-16.006/12/2019
DPT TL Supervisor 1 AR06/12/2019

4.01.05 Procedure

The procedure to collect and update paving and maintenance history data is comprised of
the following three tasks:

(1) collection of paving and maintenance data,

(2) input of collected paving data into the EDW, and

(3) input of collected maintenance data into the EDW.

1- Paving and Maintenance Data Collection — performed by EDW user
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Summary: This task collects and reviews paving and maintenance construction data
from a variety of sources in order to retrieve the necessary inputs for data entry into

the EDW.
Data Item Source
Project Information | Contract (and FMIS) # Project Plans/IFB
Fund Type IFB/FMIS Lookup (Internal function)
State Construction P.E. Assignment List Database
Functional Class HLR/P & G Report
Project Description IFB
Location Code Contract Number (BA,AA etc)
Route Bid Tab (single Ad)/IFB/HLR/Project
Plans/P & G Report
BMP & EMP IFB/HLR/Project Plans/P&G
Report/Visidata
Inventory Direction HLR/Visidata
Project Rehab Info | Thickness IFB/Project Plans/P&G Report
Design Life IFB/P&G Report
Construction Type Project Plans/IFB
Construction Layers Project Plans/IFB/P&G Report
Mix Design HMA Tonnage Database/IFB/P&G
Report
Paving/Patching/Milling Dates | MCMS
Step 1. For each project where available, review the Right-of-Way (ROW) video

Step 2.

Step 3.

Step 4.

Step 5.

collected by the Automated Road Analyzer (ARAN) vehicle, “Visidata.exe.”
Review the video to determine the limits of work for the project and verify,
where possible, the type of construction action.

Check the Invitation for Bid (IFB) for relevant pavement history data. IFBs
can be received directly from the Office of Maintenance (OOM) and the Office
of Highway Design (OHD). They may also come from either the Pavement
Design (PD) Team or General Test team.

Obtain pertinent pages of the IFBs that relate to construction history and
dispose of remaining pages. The pertinent pages are (but not limited to): Title
Page, Project Description, Category 500 Paving —Asphalt Cement Price
Index, Paving Typical Sections, Plans Sheet, Soil Boring, Pavement
Coring Log, and 2000, 5000 & 6000 series items in Schedule of Prices
section (located near end of document).

Retrieve Project Plan Set from the source. Review pertinent pages that relate
to construction history. Ensure that all the pertinent data is enclosed in the
plan set — paving typical sections, plan sheets, etc.

Identify the project limits using the Highway Location Reference (HLR)
Guide. The HLR Guide is categorized by county and route. Verify the mile
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points. The HLR also gives the Functional Class and AADT (Refer to Highway
Location Referencing Guide).

Step 6. Access the MCMS database through the EDW application (see Reviewing
Projects in MCMS). Export the relevant spreadsheets to Excel. Relevant
pages are: ltems Report and IDR Detail. For area-wide projects, ensure the
appropriate Financial Management Information System (FMIS) number is
chosen when exporting the spreadsheet to Excel. In the Items Report, all 2000,
5000 and 6000 series items should be evaluated to determine which items are
relevant.

Step7.  Check Hot Mix Asphalt (HMA) Tonnage production database. Sort the data
by “Contract Number” and hide all the unnecessary fields in the database.
Keep Paving Location, Mix Number Production Date, and Actual Tonnage.
Compare the total project estimated tonnage to the accumulated “actual”
tonnage (see HMA Tonnage Application).

i. If the values are close, copy both tables (Estimated & Actual) into an Excel
spreadsheet. Proceed to Step 8.

ii. Ifthe values are not close, further investigation is required before proceeding.
Cross reference MCMS report and contact Project Engineer to reconcile any
differences.

Step 8.  Access the Assignment List database and print a summary with the State
Construction P.E. listed.

Step 9.  Check PM records for the PM — 003 form. This form contains the mile points
(or station numbers), location information, mix design, project engineer, and
type of construction.

2- Paving Data Input into EDW and QC — performed by EDW user

Summary: This task inputs collected paving construction data into the EDW.

Step 10. If the construction history data was paving, proceed to Step 11. If the
construction history data was maintenance, skip to Step 26.

Step 11. Open the EDW application.

Step 12.  On the Main Menu, click on “Data.” From the “Data” drop-down menu, choose
“Construction Data” (see below image).
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Administration | Data | Analysis Reporling Help Exit

| Construction Data

Aran 3
Wisecrax 3
Visidata

Friction 3
MCMS

Maintenance 3
HMA Tonnage 3
Inwentory 3

Step 13. In the “Select an Action” section choose “Add New” and then “Paving History”
from the “Source” drop-down menu (see below image).

l ata Warehouse - Lonnected 1o Uevelopment UVatabase - |Froject selection

os Administration  Data Analysis  Reporting Help  Ewxit

Select an Action: Select s Data Source: Select a Criteria

By Contract

Source:

Action: |Add Mew PG RIS O

Filter bry: |UC-AZ BID

UG- A3 BUILT
ACCESS PERMITS
SHAMATA PROJECTS PROPOSED|

Double Click a Contract to Select

Step 14. Enter the required “Contract No” (and FMIS number if applicable). Click “Save”
and then “OK” in the dialogue box that appears (see below image).

Souce:  PAVINGHISTORY |  Change | Contract Guide FMIS: | Promote | | mems |
ConHist_Main | Location | Construction | QC/QA Che{:klistl Supporting [}ﬁ}curnenls|
Contract
Contract  Guide FMIS
Note

Update Information:

LastUpdate Date ;g Updated By

| AddNew || Delete || save |

Step 15. Click the “Locations” tab. Click “Add New” at bottom of screen (see below
image).
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Source: PAVING HISTORY Change Contract Guide FMIS: | Promote | ‘ MCMS | Close

ConHist_Main | Location |Construct|cn | QC/QA Checkllsll Supporting Documents

Double Click to Select [ Ft |
Loc_D CONTRACT FMIS COUNTY MUN PREFIX ASC_PREFIX ROUTE SUFFIX DIR: BMP EMP EXIT_NO
*
4 T b
LocationiD=  AUTOMNUN Additional Data
Location Limits
County Mun Prefix Route Dir.
- - - - - EMP
) MP ACT.
Exit# Ramp #
- A Confirm || New Rte EMP Alpha

Construction Information

Location Description:

Paving Dates: From __J | « | Patching Dates: From _ /| +| Milling Dates: From _J_ /. - State Construction PE
To_J i~ To /4~ To_J J__ ~ T
Source Information: Update Information:
Data Entry: ENGINEERING_WAREH! v Last Update Date /1 Updated By
MNotes Bridge ? Visidata
Add New Delete Copy Data From - Apply

Step 16. Enter route information: County, Municipal (if needed), Prefix, Route, and
Direction. Click “Confirm.” The “BMP” & “EMP” will automatically populate
under the “Limits” section. Adjust the mile points to fit the specific project.
When entering a ramp, always chose the Main Inventory direction in the
“Location” section denoted by the asterisk (*). Click “Confirm” and then
proceed by inputting the “Exit # and “Ramp.”

Step 17. Enter construction information: Location Description, Paving, Patching and
Milling Dates, and State Construction P.E. Click “Save” at the bottom of the
screen. The locations that were entered will now appear in the location table
(see below image). If the State Construction P.E. is not listed in the drop-down
menu, then he/she will need to be added to the list before continuing (see
Adding to Project Engineer List).
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2 Dot Warehouse - Connected to Development Dtabase - Constnacion Detai] 1 N0

oY Administration Data Analysis Reporng Help Exit TestVersion 1.17

=

Source: PAVING HISTORY Change CN/FN | Contract Test123 FMIS: TES443 MCMS

ConHist_Main | Location |Construction | QC/QA Checklisll Supporting Documem.s|
Double Click to Select

Loc_io CONTRACT FRIS COUNTY MUN PREFIX ASC_PREFIX ROUTE SUFFIX
1002965 Test 123 TES443 2z 0 MD MD rd

3 1002966 Test 123 TES443 2z o MD MD 2

*

4| I | 2

Location ID = 1002966 Additional Data

Lacation Limits
County Mun Prefix Route Dir
AA ~ NONE - MD .2 -5 - BMP g -
® MP ACT.
Exit# Ramp #

Construction Information

Location Description: Patching & Resurfacing - Test

Paving Dates: From 04/04/2012 ~ | Patching Dates: From _ /| ~  Miling Dates: From 03/06/2012 | = State Construction PE:
To 04/05/2012 ~ To _J_ J - To 04/10/2012 ~ M
Source Information: Update Information
Data Entry: ENGINEERING_WAREH! ~ Last Update Date 04/06/2012 Updated By AMOURADYAN1
MNotes [ Bridge ? [7] Visidata

Delete Copy Data From h

Step 18. Double-click on a location (it will be highlighted in blue when selected), then
click on “Additional Data.” Select the “Fund Type.” To verify the “Fund Type,”
refer to Looking Up Fund Type. In the “Critical Dates” section, the definitions
for each critical date are as follows:

i. Received — any correspondence received from the Districts or the P.E.
ii. ldentified — project was identified by the PM team.
iii. Processed — the data entry began for the project.

Fill in the fields and click “Save” (see below image). Repeat this step for each
location in the project.
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a5l Administration Data  Analysis Reporting Help Exit

il

Contract briana FMIS Location 1D 1009272

Close
Location COUMNTY =AL ROUTE=CO4E EXIT=,RAMP =.BMP=0.EMP =0.33

Copy Data From - Apply

Contract Information

Pca | Fund v ARRA
Critical Dates
Received Identified Processed

S S Y S SN SR S SN 6

Mat Clear Ride Memo Ride Memo Add PM 003
N B I S SRR N SR SN SN S S S

OtherinFo

Design Life Paving Patching Meed Info

UCMCMS ReviewDate _/ [ =

UC Motes

WMA Notes

Save

Step 19. Double-click on a location (it will be highlighted in blue when selected). Click
on the “Construction” tab.

Step 20. Click “Add New.” Select a “Construction Type” from the drop-down menu.
Click the “Definition” button for details regarding each type.

Step 21. Fill in all the appropriate fields: Layer, Thickness, Material Type, Mix Method,
Mix Type, Band, and ESAL. Then, select the correct “Material Description.”

Step 22. Click on the boxes above each lane at the bottom of the screen or select the
appropriate option from the “Quick Lane Coverage” drop-down menu. Click on
“‘Apply Treatment” to save the treatment for the selected section (see below

image).
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ConHist_Main | Location = Construction ‘QCIOA Checklistl Supporting Documems|

Location: County = AL, Mun =NONE, Prefix = CO, Route = 4, Direction = E, Exit=, Ramp =, BMP =0, EMP =0.33

Treatment ID:

Seq. Layer

[Je)#) 1 oRGmaL:

880K
(leJa)
880
380

Lane Configuration

o e

Subsection

0-013

@ Replace Lanes

-

-

-

-

-

-

For This Location Only  Construction Type: RE-CONSTRUCTION

Thick. "
075 -

-
-
-

-

Materal Type

ASPHALT

Mix Method

Mix Type

* A-HOTMIX =~ R-RAP

-

-

-

-

Quick Lane Coverage

-

-

-

-

TreatmentDate 12/31/2093 ~ Display Date

-

Band

5.5MM

-

-

-

-

-

E] Apply Treatment [ Copy ] [Add New ] [Delete ]

[ Clear Al

Binder
58-28

-

-

-

-

-
ESAL

-

-

Mat Descrip MatCode
LEVEL-2 - 355-95MM 5828 L2 » 355 m
: ™
- ™=
- (sl
™~

Wiew Existing ConHist

Special Paveme

[7] Park & Ride

[ Weigh Station

[F] RestArea

nt

© AddLanes ; Refresh
Step 23. Repeat Step 19 to Step 22 for all locations on the project.

Step 24.

Click on “QC/QA Checklist” tab. Click on the relevant boxes on “QC/QA Check

List” (left side of screen) and then click the “Save” button on the bottom of
screen. If all data for the project is entered completely, click the “Check” button
Otherwise, return to incomplete data and input before

(see below image).

proceeding.
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Source: MAINTENANCE Change CN/FN | Contract GUIDE FMIS: EXAMPLE [E

‘ ConHist_Main | Lacation | Conshucﬁon‘ QC/QA Checklist ‘Supponing Documems|

QC/QA Check List Valug/Comment

PM-001 l:l QC Review Completion
Contract # ]

FMIS # Last Check Date: 10/19/2012 By: BGAMBLE
Fund Type ]

County

Route

Direction

91 Mile Points ] [m] [M] QA Review Completion

Project Description | |

Paving Compl Date Lasl| DataWarehouse....

Roadway Project Type

Capital Paving / Patching project Only
Crack { Joint Sealing I:I
[¥] Patching ]
Reflective Joint Cracking pre-treatment I:I LastCheck Date: | { / By:
oner —

Roadway Project Type
Routine Maint. PCA Projects Only

1of b [ Previous ] l Next ]

Review Completion

Step 25. Click on “Supporting Documents” tab and upload any supporting documents
using the “Upload” button (see below image). After this step, the procedure is
complete (next section is for promotion through maintenance history only).

@ Administration Data  Analysis Reporing Help  Exit TestVersion 1.17
Clal
Source:  PAVINGHISTORY | Change CNJFN | Contract: Test 123 FMIS TE5443 @
‘ConHist_Main Location | C i |QC;‘QACI|ecklist| Supporting Documents |
’ Browse I ’ Upload ]

To Open. Double Click: To Delete, Single Click then Press Delete Button.

Central Location for Supporting D . \\hanpmdata\PMDATAN\D5 D ion\Engil ing Data Wareh \Support_Doc),
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3- Maintenance Data Input into EDW and QC — performed by EDW user
Summary: This task inputs collected maintenance construction data into the EDW.

Step 26. Open the EDW application.

Step 27. On the Main Menu, click on “Data.” From the “Data” drop-down menu, choose
“Construction Data” (see below image).

Administration | Data | Analysis Reporling Help EBxt

| Construction Data |

Aran 3
Wisecrax 3
Visidata

Friction 3
MCMS

Maintenance 3
HMA Tonnage 3
Inwentory 3

Step 28. In the “Select an Action” section choose “Add New” and then “Maintenance”
from the “Source” drop-down menu (see below image).

l ata Warehouse - Lonnected 10 Uevelopment UVatabase - |Froject s»election

o5 Administration  Data Analysis  Reporting Help  Exit

Select an Action: Select s Data Source: Select a Criteria

By Contract

Source:

Action: |Add New

MAINTENANGE
Filter bry: |UC- A3 BID
UG- A3 BUILT
ACCESS PERMITS

SHAMATA PROJECTS PROPOSED)

Double Click a Contract to Select

Step 29. A dialogue box will appear: “Do you want to import the data from Maintenance
spreadsheet?” Click “No” except for the reports from Office of Maintenance
(see below image).

,

Do you want to impert the data from Maintenance spreadshest?
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Step 30. Enter the required “Contract No” (and FMIS number if applicable). Click “Save’
and then “OK” in the dialogue box that appears (see below image).

gl Administration Data Analysis Reporing Help Exit
Source: MAINTENAMNCE Change CN/FN | Contract Guide FMIS: Example l Promote l [ MCMS l

ConHist_Main |Location | Construction | QC/QA Checklist | Supporting Documents

Contract
Contract  Guide FMIS Example
Mote

Update Information:
LastUpdate Date [y Updated By

AddNewH Delete ][ Save |

Step 31. Click the “Locations” tab. Click “Add New” at bottom of screen (see below

image).
Source:  MAINTENANCE | Changs CN/FN | Contract Guide FMIS: Example @
ConHist_Main | Location |Consiru¢:iion | QCFGAChe{:kJisll Supporting Documents

Double Click to Select

| | View/Add Measurements Additional Data

Location ID = \:I Measurement ID

Location Limits
County Mun Prefix Route Dir. Intersection 5
‘ | | M - -] | BWP | | ] @'JMP ACT.
Exit# Ramp #
Alpha

| v| | <] | Confirm || NewRte EMF" || ]

Construction Information

Location Descripticm.|

Paving Dates: From n Patching Dates: From Milling Dates: From n State Construction PE:
o[ D] ro I~ oo

Source Information: Update Information:

Notes Bridge ? Visidata
AddNew] [ Delete ] [ Save Copy Data From - Apply
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Step 32.

Step 33.

Enter route information: County, Prefix, Route, and Direction. Click “Confirm.”
The “BMP” & “EMP” will automatically populate under the “Limits” section.
Adjust the mile points to fit the specific project. When entering a ramp, always
chose the Main Inventory direction in the “Location” section denoted by the
asterisk (*). Click “Confirm” and then proceed by inputting the “Exit #” and
‘Ramp.”

Enter construction information: Location Description, Paving, Patching and
Milling Dates, and State Construction P.E. Click “Save” at the bottom of the
screen. The locations that were entered will now appear in the location table
(see below image). If the State Construction P.E. is not listed in the drop-down
menu, then he/she will need to be added to the list before continuing (Adding
to Project Engineer List).

o2 Administration Data Analysis Reporing Help  Exit TestVersion 1.20
l
Source: MAINTENANCE Change CNfFN | Contract Guide FMIS: Example MCMS

ConHist_Main  Location |Construct|on | QC/QA Checkhstl Supporting Documems|

Double Click to Select

Fit

Loc_ID

OO ro0ears Guee _Bamee 20w n_ o0 1
MWD WD 3 S 0 ™

CONTRACT FHIS COUNTY MUN PREFIX ASC_PREFIX ROUTE SUFFIX DIR BMP EWMP EXIT_NO

-

Construction Information

Location Description

1009274 Guide Example |2 1]
*
1 [ M = +
Location ID = 1009273 Measurement |D View/Add Measurements Additional Data
Location Limits
County Mun Prefix Route Dir
AL ~ NOME + MD -3 - N* - BMP 0
) @ MP ACT.
Exit# Ramp #
Alpha

Paving Dates:From _J_J  ~ PatchingDates:From _J_/___ |~ MilingDates: From _/_ [ |+ State Construction PE:
To _J - To _JJ__ To _JJ__ = T
Source Information: Update Information:
Data Entry: ENGINEERING_WAREH! Last Update Date 10/17/2012 Updated By BGAMBLE
Notes [C] Bridge ? [T] Visidata
[Add New] [ Delete ] I Save ] Copy Data From hd
Step 34. Double-click on a location (it will be highlighted in blue when selected), then

”

click on “Additional Data.” Select the “Fund Type.” To verify the “Fund Type,
refer to Looking Up Fund Type. In the “Critical Dates” section, the definitions
for each critical date are as follows:

Received — any correspondence received from the Districts or the P.E.
Identified — project was identified by the PM team.
Processed — the data entry began for the project.

Fill in the fields and click “Save” (see below image). Repeat this step for each
location in the project.
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85! Administration Data Analysis Reporling Help Ext

sl

Contract Guide FMIS Example Location D 1009273

Location COUNTY = AA ROUTE=MD3N* EXIT = RAMP = . BMP =0, EMP =7.11

Copy Data From

Contract Information

Close

v | Apply

pca | Fund - [C] ARRA
Critical Dates
Received Identified Processed
A S SR NN S R S S
Mat Clear Ride Memo Ride Memo Add PM 003
0 S S D N (N A R R R S S 4
OtherinFo
Design Life [C] Paving [] Patching [7] Need Info
UC MCMS ReviewDate _ f f -
UC Notes
WMA MNotes
Save
Step 35. Double-click on a location (it will be highlighted in blue when selected). Click

on the “Construction” tab.
Step 36.

Click “Add New.” Select a “Construction Type” from the drop-down menu.

Click the “Definition” button for details regarding each type (see below image).
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o5l Construction Type Definition = = P
NEW_CONSTRUCTION PROJ_DESCRIPTION1 -
» New Construction (use existing), criginal const - subgrade thru original surface
Reconstruction (use existing)

Major (Heavy) Rehakiltation |projects where == 4™ miling and HWA or PCC overlay
Structural Overlay owerlay and / or mill & overlay increases overall pave thickness =1.5™
Minor (light) Rehakilitation overlay and / or mill & overlay increases overall pave thickness 0.01™ - 1.5™

Preventative Maintenance overlay and / or mill & overlay pave thickness <=1.5"

Preventative Maintenance asph seal / rejuv, agq. seals, crack and / or joint seals, grinding and / or miling only projects, capital proiect patc ™
N [l | [

Close

Step 37.  Fill in all the appropriate fields: Layer, Thickness, Material Type, Mix Method,
Mix Type, Band, and ESAL. Then, select the correct “Material Description.”

Step 38. Click on the boxes above each lane at the bottom of the screen or select the
appropriate option from the “Quick Lane Coverage” drop-down menu. Click on
“Apply Treatment” to save the treatment for the selected section (see below
image).

o Administration Data  Analysis Reporing Help  Exit TestVersion 1.20

=

Source MAINTENANCE Change CN/FN | Contract Guide FMIS: Example MCMS
ConHist_Main | Location | Construction ‘ Qac/aA Checkllstl Supporting Documents

Location: County = AA. Mun =NONE, Prefix=MD. Route = 3. Direction =N *, Exit=. Ramp =, BMP =0.EMP = 7.11

Treatment ID: - For This Location Only  Construction Type: |PLEASE SELECT.. l Definition ] ’ View Existing ConHist

™
= |[3=] [3n ]3] [

TreatmentDate _ j | ~ Display Date C] Apply Treatment [ Copy ] [Add New ] [ Delete ]
Lane Configuration
Quick Lane Coverage: ~ [T ClearAll
Special Pavement
g g
[7] Park & Ride
Subsection
[ Weigh Station
0-0.0440 - [[] RestArea

@ Replace Lanes

© AddLanes 132111 2 31 Refresh

Step 39. Repeat Step 19 to Step 22 for all locations on the project.

Step 40. Click on “QC/QA Checklist” tab. Click on the relevant boxes on “QC/QA Check
List” (left side of screen) and then click the “Save” button on the bottom of
screen. If all data for the project is entered completely, click the “Check” button
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(see below image). Otherwise, return to incomplete data and input before
proceeding.

Source: MAINTENANCE Change CMN/FN | Contract GUIDE FMIS: EXAMPLE @

‘ ConHist_Main | Location | Construction ‘ QC/QA Checklist ‘Supporling Documents|

QC/QA Check List Value/Comment

PM-001 I:I QC Review Completion
Contract # —

FMIS & Last Check Date: 10/19/2012 By: BGAMBLE
Fund Type ]

County

[¥] Route

Direction

Mile Froints m [M] QA Review Completion

Project Description | |

Paving Compl Date Lasl| DataWarehouse._...
From Orig PAV_HIST Notes ]

Roadway Project Type
Capital Paving / Patching project Only

Patching
Reflective Joint Cracking pre-treatment l:l Last Check Date ,H—| By: |—|

Roadway Project Type
Routine Maint. PCA Projects Only

Tof & [ Previous ] l Next ]

|B Review Completion

Step 41. Click on “Supporting Documents” tab and upload any supporting documents
using the “Upload” button (see below image). After this step, the procedure is

complete.
Data Warehous [ - A
8 Administration Data Analysis Reporing Help  Exit TestVersion 1.17
=
Soute.  PAVNGHSTORY | Convact Testz3  Fis: TESH3 | wows | Giowe
| ConHiist_Main | Location | C ion | QC/QA Checklist| Supporting Documents |
[ Browse l [ Upload ]
To Open, Double Click; To Delete, Single Click then Press Delete Button
Central Location for Supporting Documents: \thanpmdata\PMDATANS D ion\Engil ing Data W: h \Support_Doc)
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4.02 PROCESSING ACCESS PERMIT DATA

4.02.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Maryland Department of Transportation State Highway Administration’s (MDOT-SHA’s)
Data Processing Team (DPT) to collect and update access permit data in the Engineering
Data Warehouse (EDW). Access Permits have limited information available. Relevant
inventory information is gathered from a variety of sources including but not limited to:
Highway Location Reference (HLR), Plan Sets, Access Permit Contracts, and Material
Managements reports.

4.02.02 Frequency
The updating of access permit data is a continuous process that occurs year-round.

4.02.03 Purpose

The purpose of this SOP is to collect access permit data, verify and update inventory
information associated with the project, perform quality control (QC) of gathered data, and
update the data in the Unit Cost Database of the EDW.

4.02.04 Resource Requirements

Data collection and upload of access permit information involves two people: (1) a user
knowledgeable in collection of access permit data from various sources and EDW
software to perform data collection, QC, and uploading, and (2) a supervisor who, as
required, provides guidance and decision-making. The estimated effort levels in the table
below represent the total time, in man-hours, to complete the process.

Position Function Resources Effort Level (man-hrs)
DPT Staff EDW user and QC 1 1.0-16.006/12/2019
DPT TL Supervisor 1 ARV6/122019

4.02.05 Procedure

The procedure to collect and upload access permit data is comprised of the following two
tasks:

(1) collection of access permit data

(2) input of collected data into EDW.

1- Access Permit Data Collection — performed by EDW user

Summary: This task collects and reviews access permit data from a variety of sources
in order to retrieve the necessary inputs for data entry into the EDW.

Step 1. Retrieve Project Plan Set from the source. Extract Permit #, Project
Description, Location, and Rehab Information.

Step 2.  Identify the project limits using the Highway Location Reference (HLR)
Guide. The HLR guide is categorized by county and route. Verify the mile
points. The HLR also gives the Functional Class and AADT (Refer to Highway
Location Referencing Guide).
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Step 3.  Locate the Project File in the Materials Management file room. The files are
not in numerical order but in sequential order. Therefore, ensure that the
appropriate file folder is acquired.

Step4. Scan all Contracts in the folder.

2- Access Permit Data Input into EDW and QC - performed by EDW user

Summary: This task inputs collected access permit construction data into the EDW.

Step 5.  Refer to Processing Paving & Maintenance History Data, Section 2 for step by
step directions. The steps for “Access Permit” projects are the same as
“Paving History.” Be sure that the Contract # is entered in the Access Permit
format.
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4.03 PROCESSING AS BID UNIT COST DATA

4.03.01 General

This section describes the standard operating procedure (SOP) used by staff from the
Maryland Department of Transportation State Highway Administration’s (MDOT-SHA’s)
Data Processing Team (DPT) to collect and update As Bid unit cost data in the
Engineering Data Warehouse (EDW). As Bid projects are single advertised projects. As
Bid data is processed and analyzed prior to the commencement of construction. The
primary data source for this information is bid tabulations published by the Office of
Highway Design, extracted from the MDOT-SHA website. Relevant inventory information
to supplement the cost data is gathered from a variety of sources, including, but not limited
to: Pavement & Geotechnical Reports (P&G Report), Pavement Management (PM) Base,
project plans, Visidata, Vision and the Highway Location Referencing (HLR) System.

4.03.02 Frequency
The updating of As Bid unit costs is a continuous process that occurs year-round.

4.03.03 Purpose

The purpose of this SOP is to collect As Bid unit cost data, verify and update inventory
information associated with the project, perform quality control (QC) of gathered data, and
update the data in the Unit Cost Database of the EDW.

4.03.04 Resource Requirements

Data collection and upload of As Bid unit cost information involves two people: (1) a user
knowledgeable in collection of As Bid unit cost data from various sources and the EDW
software to perform data collection, QC, and uploading, and (2) a supervisor who, as
required, provides guidance and decision-making. The estimated effort levels in the table
below represent the total time, in man-hours, to complete the process. These time
estimates assume no issues were encountered during the process.

Position Function Resources Effort Level (man-hrs)
DPT Staff (Fund 77) EDW user and QC 1 1.5

DPT Staff (Non- Fund 77) | EDW user and QC 1 2.0

DPT TL Supervisor 1 AR06/12/2019

4.03.05 Procedure

The procedure to collect and upload As Bid unit cost data is comprised of the following
two tasks:

(1) collection of As Bid unit cost data

(2) input of collected data into EDW and QC.

1- As Bid Data Collection — performed by EDW user

Summary: This task collects and reviews As Bid unit cost data from a variety of
sources in order to retrieve the necessary inputs for data entry into the EDW.
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Step 1.

Step 2.

Step 3.

For each project where available, review the Right-of-Way (ROW) video
collected by the Automated Road Analyzer (ARAN) vehicle, “Vision.” Review
the video to determine the limits of work for the project and verify, where
possible, the type of construction action (see image below).

L 200 - ..

Identify the project limits using the Highway Location Reference (HLR)
Guide in conjunction with the Project Description from the Invitation for
Bids (IFB). The HLR Guide is categorized by county and route. Verify the
mile points. The HLR also gives the Functional Class and AADT (Refer to
Highway Location Referencing Guide and Project Description).

Check the IFB for relevant pavement history data. IFBs can be received
directly from the Office of Maintenance (OOM) and the Office of Highway
Design (OHD). They may also come from either the Pavement Design (PD)
Team or General Test team. Maryland eMarketplace is also a location where
the IFBs can be found (see below images).

Help
Suggested Stes 5] Payroll Online Sevice Cen... &) Web Sice Gallery = 5] Convert Coordinates

& &) Reslize Your

@Maryland #~ ‘r'\
M@rketplace ‘( o

sas saopening osetmoorv |y
B Descrioten [QAT695177 Purchsser

v
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%5 ) Reslize Vour Potential Stt... &) Suggested Stes + ) Payrol Online Service Cen.. &) Web Sice Gallery = &) Convert Coordinates

@Maryland #* ,:‘\
M@rketplace (j

itation: MDJ0231035164
tion

MDJOZ31035164 Desc Q41695177 - MD 181124 in Church Hil
Alex Okeke Orga
J0206023 - SHA-OFFICE OF HIGHWAY DEVELOPMENT Locat

18

Meryiand Stte Highvay Administation
06023 - OFFIGE OF HIGHWAY DEVELOPMENT
IT - Invtaton to B (TE)

Quisesi77

Alex ke Okeke (410) 545-5265 oPEN
Open Market
See sttached "Advertisement Nofice”
QA1895177 - Tris projec, located is for 18 (Msin Street o) 9 il for 3 total distance of 1,93 mils. Partial Depth and Full Dep
ymbols Any necessary Erosion and Sediment Controls

Ship-to Address: Bill-to Address: smitn
707 N Galvet Strest

Mail Sicp C-102
Blimore, MD 21202

Email mdotshabiaX@sha state md. s
Phone: (410)545-6840
FAX: (410208.5001

Emsi X@sh
Phone: (4105458840
FAX: (4102085001

File Attachments:  QA1695177 Ad Notice. QA1695177 Ad IFB.paf | 0A1685177 Ad Plans.paf QA1695177 Addendum No. 1.5, QA1695177 Addendum No. 1 Plans.pdf , GA16S5177.001x

Amendment Note:

Addendum No. 1 Header 1. File ‘QATBSS177 Addendum No. 1.9 File 'QA1695177 Addendum No. 1.pdf added . 2. Flle QA1ES5177 Addendum No. 1 Plans.paf: File ‘QATEGS177 Addendum No. 1 Plans pdf added . 3. File ‘QATBSS177.001x File QA183:

ltem #1: (913 - 27 ) See sached "Adverisement i’
NIGP Coce: 81327
Constuction, Highway and Road
ay Unit Cost uom otalDiscount Amt. TaxRate

Manuacturer: Branc:

Make: Packaging

‘Gopyright © 2017 Periscope Holdings,Inc. - Allights Reserved.

Step 4. Remove pertinent pages of the IFBs that relate to construction history and
dispose of remaining pages. The pertinent pages are (but not limited to): Title
Page, Project Description, Category 500 Paving —Asphalt Cement Price
Index, Paving Typical Sections, Plans Sheet, Soil Boring, Pavement
Coring Log, and 2000, 5000 & 6000 series items in Schedule of Prices
section (located near end of document).

Step 5. Retrieve Project Plan Set from the source. Review pertinent pages that relate
to construction history. Ensure that all the pertinent data is enclosed in the
plan set — paving typical sections, plan sheets, etc. The plan set can be found
on the Maryland eMarketplace site (see below image).
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%5 &) Realze Your Potentis Sat... ) Sugges

Stes = ) Payroll Online Senvice Cen... &) Web Siice Gallery v &) Convert Coordinstes

@Maryland #~ ‘J‘\
M@rketplace 'tl\-/

Bid Solicitation: MDJ0231035164

Header Information

Bid Number. MDUO231035164 Description: Q1895177 - D 19/194 n
Purchaser: Alex Okike Organization: Maryland State Highvay
Department: /0206023 - SHA-OFFICE OF HIGHWAY DEVELOPMENT Location: 06023 - OFFICE OF HIGHWAY DEVELOPMENT
Fiscal Year: 13 Type Code: IT - Inviation to Bi3 (T8)
Alternate Id: QuteesiTT Required Date:
Info Contact: Al ke Okeke (410) 545-5383 Bid Type: open
Purchase Method: Open Market
Pre Bid Conference: ‘See sitached "Advert

Bulletin Desc: Qatesst77- T 19 (Main Strect / 9in Church Hil for a tofal distance of 1,83 miles. The work will onsist of the following: Grinding Asphlt Pavement: Partiel Depth an
Symools; Any n
Ship-to Address: Angela Smith Bill-to Address: ‘Angela Smith
707N Calvert Street 707N Celvert Street
Mail Stop C-102 Vil Stop C-102
Belimore, MD 21202 Baltimore, MD 21202
us 5
Email mdotsabidX @sha stte mdus Emeil mdotshabidX@sha stste md us
Phone: (4105455540 Phone: (410)545-5640
FAX (+10/208.5001 FAX. (+10)208-5001
File Attachments: A1695177 Ad Notice.pdl, GA1695177 Ad IFB.paf (01695177 Ad Plans.od , BA1635177.ebsx , QA1635177 Adcendum No. 1.0df . QA1695177 Addendum No. 1 Plams.odf , GAE5177.001x
Form Attachments:
Amendments:
Amendment#  Amendment Date. Amendment Note

1 101262017 011238 PM  Addendum No. 1 Atiachment File Changes: Header 1. File QA1695177 Addendum No. 1paf: File Q41695177 Addendum No. 1 peff added 2. Fil'QA1685177 Addendum No. 1 Plans paf: Fils ‘GA1895177 Addendum No. 1 Plans pdf added . 3. Flle ‘QATE95177.001x" Fi

Item Information

ltem #1: (913 - 27) See attached "Advertscment Noie*

NGP Code: 81327
‘Consiruction, Highway and Road
ay Unit Cost uom “Total Discount Amt TaxRate

Manutacturer: Branc:
Make: Packaging

Step 6. Access Transport database through the EDW application (see Running

Transport Application). Export the spreadsheet to Excel. Identify the paving
related items (typically 2000, 5000 & 6000 series items).

Step 7.  Access the Bid Tabulation on the SHA homepage. Select the contract

number for the project and print. The Bid Tabulation contains the contract
number, letting date (date of bid opening) and the completion date (see below
image).

Step 8. Access the PMbase from the Office of Materials Technology (OMT)

homepage. Enter the route information required and retrieve the Construction
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History for the route. The construction history data includes the last treatment
applied to the roadway and the pavement type.

Step 9. Locate the PAGD Geotechnical Report on the “OMTOOCShared:\OMT\
Design Projects” drive which is categorized by district. The folders are
categorized by the contract number, by route, or by project description (or a
combination thereof). Extract from the contract folder the Pavement
Recommendation Memorandum and an excel spreadsheet entitled “Design
Help.” The report will indicate the design life (if not, ask the pavement engineer
who worked on the project). Use the “Design Help” to compute the ESALs as

follows:
ESALs = ADT x 18 Kip Truck Factor x (% Truck ADT/100) x (% Directional
Distribution/100).

2- As Bid Data Input into EDW and QC — performed by EDW user

Summary: This task inputs collected As Bid data into the EDW.

Step 10. Open the EDW application.

Step 11.  On the Main Menu click on “Reporting.” From the “Reporting” drop-down
menu, choose “Transport” (see below image).

2 Dot Worenuse - ot s Prodicion D2
Administration Data Analysis | Reporting | Help  Exit
Consfruction Data  »
Condition
MCMS
Transport
HMA Tonnage

Step 12. In the “Select a Transport Report” section choose “Report — Contracts Not in
Unit Cost” from the drop-down menu (see below image).
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-UataWE'EhD

o Administration Data Analysis Reporing Help Exit TestVersion 1.1
a
Selecta Transport Report i Exportto Excel ] I Close ]
Report - Contracts Notin Unit Cos -
Double Click to Selecta Contractfor Detailed Reports: Highlight a Contract and then Click on Remove button to Remove fram the Report. _]
LCONTID DATELET COUNTY1 COUNTYZ COUNTY3 COUNTY4 CDESCR CONTAMT VNAMEL

0372 WASHINGTON 70 BRIDGE NO. ... | 133517287 CONCRETE GEN...

O vcz1e0

Step 13. Highlight and remove all the projects that are not good candidates such as
projects not having pavement related items in the 5000 series (tree teaming,
Snow removal, guardrail repairs).

Step 14. Double-click on a contract for the detailed item report.

Step 15. Examine and identify all the mainline and shoulder related items — include
Excavation, GAB, common borrow, HMA, concrete, patching, milling/grinding,
rumble strips and topsoil. These items are located in the following codes: 2000
— Borrow and Excavation, 5000 — Paving, and 6000 — Shoulder items.

Step 16. Check the pavement-related Items and click “Promote to As Bid” button (see
below image).

ad Administration Data Analysis Reporting Help Exit TestWVersion 1.18
™
Contract WA3255130 ) PromotetoAsBid | | ExpontoExcel | [ Close |
CHECK PRPITEM DESC1 LCONTD DATELET COUNTY1 +
459110 FABRICATED STRUCTURAL STEEL WA3IZSS180 0322012 | VIASHINGT
459310 STEEL STUD SHEAR DEVELOPERS WA3IZSS180  [0329/2012 | WIASHINGT
486115 EPOXY PROTECTIVE COATINGS ON ABUTMENTS WA3IZSS180  [0329/2012 | WIASHINGT
488107 CONCRETE SLOPE PROTECTION FOR BRIDGENO. 21106 WA3IZSS180  [0329/2012 | WIASHINGT
438111 BOTTOM CUTOFF WALLS FOR CONCRETE SLOPE PROTECTIONFOR BRIDGENO. 21106 WA3IZSS180  [0329/2012 | WIASHINGT
492047 BOTTOM CUTOFF WALLS FOR RIPRAP SLOPE PROTECTION FOR BRIDGENO. 21106 WA3IZSS180  [0329/2012 | WIASHINGT
492049 SIDE CUTOFF WALLS FOR RIPRAP SLOPE PROTECTION FOR BRIDGEND. 21106 WA3IZSS180 (032902012 | WASHINGT
504086 HOT MIX ASPHALT SUPERRAVE 9.5MM FOR SURFACE, PG64-22 LEVEL-2 WA3IZSS180 (032902012 | WASHINGT
504106 HOT MIX ASPHALT SUPERRAVE 9.5MM FOR WEDGE/LEVEL PG64-22, LEVEL-4 WA3IZSS180 (032902012 | WASHINGT
504264 GAP-GRADED STONE MATRIC ASPHALT 12.5MM, PGTE-22 WA3IZSS180 (032902012 | WASHINGT
504288 HOT MIX ASPHALT SUPERRAVE 19.0MM FOR BASE, PG64-22,LEVEL-2 WA3IZSS180 (032902012 | WASHINGT
504310 HOT MIX ASPHALT SUPERRAVE 19.0MM FOR WEDGE/LEVEL, PG64-22 LEVEL-4 WA3IZSS180 (032902012 | WASHINGT
504328 HOT MIX ASPHALT SUPERPAVE 19.0MM FOR PARTIAL DEPTH PATCH PGE4-22, LEVEL-4 WA3IZSS180 (032902012 | WASHINGT
504422 HOT MIX ASPHALT SUPERRAVE 25.0MM FOR BASE, PG64-22,LEVEL-2 WA3IZSS180 (032902012 | WASHINGT
504600 PRICE ADJUSTMENT FOR ASPHALT BINDER WAIISEIB0 | 0IZB2NZ | WASHINGT
504605 RAYMENT ADJUSTMENT FOR PAVEMENT DENSITY WAIZSS180 0322012 | WASHINGT
504610 RAYMENT ADJUSTMENT FOR HOT MIX ASPHALT MIXTURE WAIZSEIB0 | 0IZZNZ | WASHINGT| =
520111 4 INCH GRADED AGGREGATE BASE COURSE WAIZSS180 0322012 | WASHINGT
520112 5 INCH GRADED AGGREGATE BASE COURSE WA3ZS5180 03282012 | WASHINGT
520113 & INCH GRADED AGGREGATE BASE COURSE WAIZSE180 (03292012 | WASHINGT
530100 GRINDING HOT MIX ASPHALT PAVEMENT 0 INCH TO 2 INCH WAIZSE180 (03292012 | WASHINGT
535100 PAVEMENT SURFACE PROFILE PAY ADJUSTMENT
585351 PAVEMENT MARKER REFLECTOR LENSES WAIZSE180 (03292012 | WASHINGT
pa— T T T T
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Step 17. A dialogue box will appear: “You will need to enter the location associated with
the items selected. Do you want to continue?” Click “Yes” (see below image).

-

DataWarehouse_Mew C— ‘- -_— u

You will need to enter the locations associated with the items selected. Do you
I want to continue? I

Yes Mo l

I . il L - e
——— ——

Step 18. Click “Add New” at the bottom left hand corner of the screen to add a new
location. Fill in the route information: County, Prefix, Route, Direction, From
MP, To MP, and Description. Click “Save.” Repeat this step until all the
locations for the project are entered. When all the locations have been entered
and appear in the table, click “OK” (see below image).

od Administration Data Analysis Reporing Help Exit

Contract WA3255180 FMIS 0 0K ] [ Cancel

LOC_ID COUNTY MUN PREFDX ASC_PREFIX ROUTE

4 1 . 3

Location

County Mun Prefix Route Dir.
| || -1 -] | -] | .
Exit # Ramp # From MP ToMP

- | ) | | |

Description

[Adduew ]| Delete | | Save |

Step 19. A dialogue box will appear: “A Unit Cost As Bid record has been successfully
created for the selected items. Do you want to review the created As Bid
record?” Click “Yes” (see below image).
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A Unit Cost As Bid record has been successfully created for the selected items. Do
you want to review the created As Bid record?

Step 20. Enter data for: Fund Type, Letting Date, Cement Price, and Binder (should
automatically appear). Click “Save” (see below image).

Data Warehouse - Coni

o Administration Data Analysis Reporting Help Exit TestVersion 1.18

=

Source UC-ASBID Change CN/FN | Contract WA3255180  FMIS: | Transpont | [ close |

As Built/As Bid_Main | Location | Construction | Item Costl QC/QA Checklist | Supporting Documems|

ContractInformation

Contract & WA3255180 FMIS #
Project Info.
Fund Type: - Letting Date:  03/29/2012 ~

Project Feature

[7] As Built Semi-Final [T As Built Final 7] Area Wide 7] Verified
Other ltems

Cement Price Select a Price

Binder. 64-22 Date To 4

Note

Update Information:

LastUpdate Date  04/09/2012 Updated By AMOURADYANT

— =

Step 21.  Click the “Location” tab to enter the location information. The locations entered
for the project during Step 19 will appear in the location table. Click “Save.”
Double-click on a location in the location table. When it is highlighted in blue,
click “View/Add UC Measures” (see below image).
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Source: UC-ASBID Change CN/FN | Contract FMIS: ITmnsporll [ Close

| As BuiltjAs Bid_Main | Location | Construction | item Cost | QG/QA Checklist | Supporting Documents|

Double Click to Select

Location ID = I:I UnitCost ID | | | View/Add UC Measures
Location Limits
County Mun Prefix Route Dir. Intersection 5
1 S s e
) MP -
Exit # Ramp #
_| Alpha

- -] || confim | NewRte | EMP | ||

Construction Information

Location Descnption.‘

Source Information: Update Information

Bridge ? Visidata

Notes

- Apply

[AddNewH Delete H Save ] Copy Data From

Step 22. Enter the required information: Functional Class, Pavement type, Est.
Completion Date, Thickness, Design Life, Action, Action Year, and
ESALs. The Total Bid should automatically populate if the contract was
promoted through the Transport feature. See Step 24 to automatically
populate Lane Miles, Pavement Area, and Shoulder Area (see below image).

Wl Adminisvation Data Analysis Design Reporing Help Exit

Contract  QA1695177 FMis ID 18614  COUNTY=QA MUN=.ROUTE =MD 13AN* EXIT= RAMP = BMP=0.EMP Close

General Information
Functional Class:  Rural Msjor Collector - Pavemenl t Type: F - Est Completion Date: 051702018~

Project Summary

Lane Miles: 390 Pave. Area (sy): 2722844 Shid Area (sy): 626561 OpenWorksheet Total Bid: 68311154

Info: ing Inf Pavement Condition:

Thickness: 150 Action: THNOVERLAY >:15AND<25 =+ PCI b ] w o]
Delete
DesignLite: 10 ActonYear 2007 mor o] Esas 2
[ Estimated Life? Save
Esimaiedlier  Designlie: 2 e
EditLocations Associated with Current UnitID. QuickLane Coverage
Remove | Pease seect . Please Specly. - Calc Lane Mile/Areas
-Awly [ —
Add | Please Select. - MEEY [Clear | [ AddLane Mile/areas |
....................

LI T T T S O TS O S AR O N T B R S S

To attain the completion date, go to the SHA Intranet page and click on the
Business Tab (see below image).
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BUSINESE

Most Requested

> Maryland Cne

> Book of Standards - for
Highway & Incidental
Structures

» Contractors Information
Center

» The Maryland Standard
Sign Book

» Project Life Cycle

> High Occupancy Vehicle
(HOV) Lanes - FAQ's

> Highway Location
Reference (HLR)

MARYLAND DEPARTMENT OF TRANSPORTATION
5

S

'E HIGHWAY ADMINISTRATION

PROJECTS COMMUTER SAFETY ENVIRONMENT INFO CENTER

Bring it on! We're ready!
Click below for information on winter 2017-2018

'BRING

Website Feedback Survey

Click on the “Contracts, Bids & Proposals” link on the left side and then click
on the “Bid Tabulations” link. Search for the contract and click on the “Contract
Number” (see below images).
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Maryland

" TRANSPORTATION

MARYLAND | STATE HIGHWAY ADMINISTRATION
[ one [ ausness ceves )

Home> Business Center> Contracs, Bids & Froposals > Centractars Information Center

CONTRACTORS INFORMATION CENTER

WWelcome to the MDOT State Highway Administration (WDOT SHA) Contractors Information Center (CIC) Web Site. MDOT SHA advertises and awards construction and
maintenance contracts. for the state highway System. This web site is designed to provide contractors with information on highway construction projects, it is not to be.
used as a substtute for the current bidding process. If you would like ta find out more about the bidding process see the How to Bid section of the site. If you require
additional information related to advertised contracts, bids or proposals please contact us at cic@sha.statemd.us. Please call 410-545-8840 or email us at
MdotSHABIdX@sha.state.md.us for questions regarding MDOT's implementation of the Bid Express system. If you require assistance related to other
topics, please consult Contact Us for the appropriate contact emall addresses.

CONTRACTOR NEWS
CONTRACTORS....Update your company's vendor information for MDOT SHA'S Engineer's Estimate and Construction Contract System AASHTO'S TRNS*PORT!

IMPORTANT NEWS!
E-Bid Update (December 08, 2017): There are three situations when a bidder MUST re-attach ALL the attachment files when resubmiting a bid

& WDOT SHA postpones a proposal to a different letting date;
* WDOT SHA postpones a proposal and then re-uploads the proposal to the same letting where it was originally uploaded; or
 MDOT SHA withdraws a proposal and then reposts that proposal fo the same letting where it was originally uploaded.

Re-attaching attachments means navigating to EVERY aftachment location in the ".ebsx file” and re-selecting the attachment using the ‘Browse’ button, prior to re-
submission.

E-Bid Update (August 29, 2017): For all highway and highway projects the Maryland of
Transportation's  State Highway ~Administration will accept only electronic bids. The bid needs to be submitted at
https:/ivww bidx.comimaryland/main. Paper bids will not be accepted. Instructions on electronic bidding are available here.

Standard Specification for Construction and Materials

The 2017 Edition of the Standard Specification for Construction and Materials is now available. This edition is available exclusively in an online MediaWiki format, a physical
copy is not available for sale. The Standard Specification and Supplemental documents may be found on the MDOT SHA web site under the Business Standards -
Business Standards and Specifications section, or at the following ink:

Standard and For Construction and Materials
Please direct any questions regarding the standard speci to i tate md u

eMaryland Marketplace

Since August 4, 2015, MDOT SHA has been posting project nks for eharyland Marketplace (eMM) on the Contractors Information Center (CIC) project page. This option
makes it easier for contractors to find the project information on ehM. As of March 15, 2016 MDOT SHA will not post the actual pre-bid documents for the advertisements,
addenda and project quantiies on the CIC. These documents along with the “aty.z" file will be found on el for each project ink provided. The last addendum with revised
quantties wil have the al-inclusive list of items in the contract, if appiicabie

All post|
MDOT State Highway Administration has & new process for administering Construction Documents through eMaryland Marketplace (eMM). Bidders must register, login,
and verify amendments in order to receive a Contract Award. Registration is free and there is no cost for the Contract Documents.

id documents such as bid results, bid tabulations and final Plan purchasers' st will continue to be posted on the CIC.

Refer to the "Notice to the Contractor” in “Invitations for Bid Book” for addtional instructions.

With the implementation of eMaryland Marketplace processes, please note that MDOT SHAs Cashier's Office at 211 East Madison Street will be CLOSED effective August
28, 2015. Bigders will no longer be required to purchase Contract Documents. All Contract Documents will be available on eMaryland Marketplace and can be downioaded
atno cost.

The 2008 Standard Specificatin for Construction and Waterials Dnnk which was previously available for purchase at the Cashier's Offic, is no longer being Sold. You
may obtain an electrenic version from the Standard for Construction and Materials site.

Click to qo to eMARYLAND MARKETPLACE
Click to view eMM - MDOT SHA Contracts and Bids' Plan Holders List (Iog in required)

Use the fallowing dropdown list to select the topic that you are looking for.

Bid Tabulations

BID TABULATIONS
123456 24
QA1B951TT 11102017 View Text ' yiew Excel Download
827R201420 114102017 Wiew Excel Download
If you would like to download a copy of tis file click here
For additional information on Contract Number (QA1695177) click here
MARYLAND STATE HIGHWAY ADMINISTRATION 11/09/2017
TABULATION OF BIDS
Proposal No: QA1695177 cant omaer: 102 <
Letting Date: 11/09/2017 12:00 BM Districe: oncract Time omplecion Dat
Brojects:
Proposal Description: MD 19 FROM MD 300A TO NEW STREET, MD 1SA FROM NEW STREET 70 WD
Rank Name Total Bia % Over Low Bid
T DAVID A. BRAMBLE, INC. 683, 111.54000 100.00
2 GEORGE & LYNCH, INC. 735, 085.79000 107.61
3 ALLAN MYERS MD, INC. 795,777.00000 116.49
LINE No ITEM CODE  ITEM DESCRIPTION 1 ovoM | QUANTITY DAVID A. BRAMBLE, INC. | GEORGE & LYNCH, INC. | ALLAN MYERS MD, INC.
oNIT ERICE 1 AMOUNT | oNIT BRICE | 2MOUNT | oNIT BRICE | AMOUNT
PRELIMINARY
110500  PRICE ADJUSTMENT FOR DIESEL FUEL 1ER 1,000.00000 | 1.00000 | 1,000.00000 | 1.00000 | 1,000.00000 | 1.00000 | 1,000.0
S INCH YELLOW PAVEMENT MARKING PAIN 1 19,205.00000 | .25000 | 4,801.25000 | 1 4,801.25000 | .25000 | ,801.2
S INCH WHITE PAVEMENT MARKING PAINT 1LE +25000 | 2,444.75000 | 1 2,444.75000 | +25000 | 2,444.7
10 INCH WHITE PAVEMENT MARKING PAIN ILE | +55000 | 60.50000 | 1 55.00000 | +50000 | 5.0
12 INCH WHITE PAVEMENT MARKING PAIN (R 2.30000 | 662.40000 | 1 616.32000 | 2.20000 | €33