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1 INTRODUCTION

1.1LTPP Program Overview

During the early 1980s, the Transportation Research Board (TRB) of the National Research
Council, under the sponsorship of the Federal Highway Administration (FHWA) and with the
cooperation of the American Association of State Highway and Transportation Officials
(AASHTO), undertook a Strategic Transportation Research Study (STRS) of the deterioration of
the Nation’s highway and bridge infrastructure system. The study recommended that a Strategic
Highway Research Program (SHRP) be initiated to focus research and development activities on
improving highway transportation. The study report, published in 1984 as TRB Special Report
202, America’s Highways, Accelerating the Search for Innovation, recommended six strategic
research areas. The Long-Term Pavement Performance (LTPP) Program was one of these
areas. During 1985 and 1986, independent contractors developed detailed research plans for
SHRP. The detailed research plans were published in May 1986 as a TRB report entitled
Strategic Highway Research Program-Research Plans.

The LTPP program was envisioned as a comprehensive program to satisfy a wide range of
pavement information needs. It draws on technical knowledge of pavements currently available
and seeks to develop models that will better explain how pavements perform. It also seeks to
gain knowledge of the specific effects on pavement performance of various design features,
traffic and environment, materials, construction quality, and maintenance practices. As sufficient
data become available, analyses are conducted to provide better performance prediction models
for use in pavement design and management; better understanding of the effects of many
variables on pavement performance; and new techniques for pavement design, construction, and

rehabilitation.

1.2The LTPP Database

Over its lifetime, the LTPP Project has amassed a large volume of data. These data are
maintained on the FHWA's LTPP Information Management System (IMS). The IMS is composed
of the Pavement Performance Database (PPDB), and the Ancillary Information Management
System (AIMS). The PPDB is warehoused as a relational Oracle database consisting of carefully
designed tables and data elements that are populated through data entry screens and data
loader programs. The AIMS is a collection of mostly electronic formatted data and information
collected to populate the PPDB. It includes raw and processed data files from field data collection
equipment, documents, software, photos, videos, maps, and more.

This document focuses on the automated quality data checks applied to data loaded into the
PPDB. This data is released to the public annually. Tables no longer included in the public
release remain listed in this document for historical purposes.

The PPDB is organized by data module. Tables in the database are grouped and named based
on the type of data they contain. This organization reflects the modularity of the LTPP data. This
allows for convenient dissemination and use since many analysts are interested in only a subset
of the LTPP data. The data modules contained in the PPDB are listed alphabetically in Table 1.
This table provides a brief description of each data module, the associated QC Manual chapter,
and the table prefix that is used to label related tables in the database.
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1.3LTPP Data and Data Quality

LTPP data are collected and processed by four regional contractors and a central technical
support services contractor (TSSC). The regional contractors have primary responsible for
construction and monitoring data for test sections in their region. They load the data into the
LTPP Data Entry Portal (LDEP). Data from the LDEP is transferred to the central database for
quality assurance and periodic release to the public. The central TSSC is responsible for
collection and processing of climate data for all test sections and dynamic load response data
from the SPS2 site in North Carolina. The TSSC is also responsible for reviewing data collected
and processed by the regions and providing database software and programming for operation of
the LTPP database.

From the outset of the LTPP Program, data quality has been considered of paramount
importance. Procedures for collecting and processing data were developed and updated over
time to promote consistency across regional contractors, laboratories, equipment operators,
participating highway agencies, etc. To reinforce these procedures, automated data checks were
programmed into the PPDB to detect data anomalies, possible data input errors, referential
integrity of integrated data storage structures, and logical relationships between related data
elements.

1.4QC/QA Plan for LTPP Data

The LTPP data quality control/quality assurance (QC/QA) plan follows the logical steps starting
with data collection, initial review, data load processing, post-load automated data checks, and
review of data upload and processing results.

1. Data Collection: Procedures for collecting data are documented in separate
publications for data contained each module of the PPDB. These procedures are
intended to promote uniformity, accuracy, and quality. For equipment measurements,
quality control procedures include routine calibrations, data checks during acquisition,
and data checks prior to database loading.

2. Initial Data Review: Data are supplied in both electronic and paper formats from
participating highway agencies and as measured by contractor field crews. Regional
engineers review all data prior to input into LDEP to check for errors related to field
operations, procedures, equipment operations, transcription, etc. The initial data review
is intended to catch obvious data collection errors prior to entry. Procedure charts
document data management procedures and collection guides are used as references. A
formal QC/QA procedure is used by all regional contractors that document all aspects of
data collection, processing, and checks.

In addition, some data are preprocessed before they are entered. For example, the
ProQual software is used to check profile data in the field and to flag data anomalies
according to: (1) an actual pavement feature, (2) the result of equipment malfunctions, or
(3) unexplained. PADIAS software performs some QC/QA checks before surface
distress data are loaded. The FWDSCAN program is a preprocessor for FWD files.
Traffic data is analyzed and summarized before it is loaded via the LTPP Traffic Analysis
Software (LTAS) into LDEP.

3. Data Load Checks: Checks are programmed into the PPDB system to identify errors as
data are entered. These checks include mandatory, logic, range, data verification, and
other miscellaneous checks. Some checks are performed in the data entry forms, some
in the data loader programs, and some are enforced by the database
structure/definitions. Examples are provided below:
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Verification checks essentially refer to a system-wide QC/QA feature employed to verify
that a given STATE_CODE and SHRP_ID combination is a valid LTPP section and that it
has not been released from the program. Data entry is restricted in every module to only
valid LTPP sections.

Mandatory checks are enforced automatically by the Oracle® database since all key
fields (and some others) are defined as NOT NULL. That means that Oracle® will not
allow a record to be entered into a table unless each NOT NULL field has a value.
Additionally, other fields may be required under certain conditions. In these cases the
forms will either require input or will invoke a message that the field should be entered.

Range checks ensure that numeric field values fall within a defined range. Some ranges
are absolute, e.g., in a sieve analysis, the value must be greater than zero and less than
100 percent passing. Other ranges are warnings, e.g., a lane width is expected to be
between 10 and 15. If a number outside of this range is entered, a message is invoked
so that the person entering the data may double check the number. Some data fields
require input from a list of coded values. For these fields, the data entry form verifies the
input value against database tables storing these codes. Undefined codes cannot be
entered.

Logic checks are dispersed throughout the system and are intended to ensure data
compatibility across tables. For example, if test results for a Bulk Specific Gravity Test on
an asphalt core are being entered, the input form checks that the core sample tested
matches a core that has already been entered into the database from the field sampling
data sheets. Data loader programs perform similar checks before inserting records into
related tables.

Construction number (CN) checks fall into the category of miscellaneous checks. As a
data record is loaded or input into the database, a CN is assigned to it to indicate the
pavement structure of the section at the time the data was collected. This number is
determined by comparing various input values with information in the database, usually
dates or field sets. Before the automated QC checks are run, a series of SQL scripts are
run to update all CNs in the database. The CN is a critical element in some of the
automated checks.

Automated Data Checks: Once data are input into the PPDB, automated data checks
are performed. The results of the automated QC process are stored in a coded field
named RECORD_STATUS. Originally, five categories of checks (levels A - E) were
programmed as described below. Currently, most data modules have only three
categories of checks: levels C, D and E.

a. All data records begin at level A. Originally, random checks of data were
performed to ensure correct data transfer from regional databases (the system
preceding LDEP) to the central database. This check is currently done by
comparing record counts before and after a data transfer from LDEP to the
central PPDB. This does not cause a change in record status.

b. Originally, a set of dependency checks were performed to ensure that basic
essential section information had been recorded in the PPDB. These checks
have been incorporated into the E level checks for most modules, but still exist
for some tables in the TST module.

c. A minimum data search is performed for critical elements. For example,
Inventory data should contain the coordinates of the section, friction data should
contain the skid number, and rehabilitation data should have a code entered to
identify each work type activity. In some cases, these checks are implemented
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by defining the data elements as NOT NULL fields. Without values for these
fields, a record cannot be stored.

d. Range checks are applied to certain fields to identify data values that fall outside
an expected range.

e. Intramodular checks are employed to verify the consistency of data within a data
module. For example, a level E check could be used to verify that there is the
correct number of child records to support a master record. Or, a level E check
could be used to examine the relationship between fields containing the
minimum, mean, and maximum specific gravities of a material. These checks
are similar to the logic checks programmed into the system as discussed in item
3.

QC programs are coded for each data module in the PPDB. Some modules have one QC
program with all checks included; other modules require multiple programs to implement all
checks. For a given module, the QC programs are run consecutively beginning with level B, if
applicable. Each record must pass B level checks before it is promoted to a “B” status that is
recorded in the RECORD_STATUS field.

All records passing the level B checks are candidates for level C promotion. Once a record
passes level C checks, it is assigned a RECORD_STATUS of “C” and is a candidate for level D
promotion. This process continues through the level E checks.

The QC programs provide output that shows which records do not pass each check. Once the
programs are completed, the regional contractors review the output and resolve any data errors
possible. Often, the data entered is accurate and legitimate, but does not pass a QC check.
When this occurs, a manual upgrade of the record status can be performed. The QC process
should be completed before data is transferred to the central PPDB.

1.5Interpreting Record Status

Once data has been uploaded to the central database, it becomes available for distribution to the
public. Records completing the QC process with a level E status can mean any of the following:

Records have passed all of the data checks.

Records may have failed some data checks; however, they have been manually upgraded after
inspection and data editing.

Records may contain errors that have not been detected by the current data review process.

Records with a status of less than E have either not completed the QC process or were left at a
lower level of record status because they contained a flaw.

The QC checks applied to LTPP data are limited. It is not possible to inspect all of the data for all
types of potential anomalies. As the program evolves and improvements are made to the QC
checks, some data previously classified as level E may be reclassified to a lower status.

LTPP data users assume the responsibility for conclusions based on interpretation of data
collected by the LTPP program. Level E data should not be considered more reliable than non-
level E data. Likewise, non-level E data should not be considered less reliable than level E data.
The record status for non-level E data can be used as an indicator of potential issues for these
data.
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1.6Document Organization

The remaining chapters of this manual document the automated data checks programmed to be
performed on each table in the PPDB. Chapters are organized by data module, and data checks
are organized by level (A - E) within each chapter. The level A subsection is used as a
placeholder, since there are no automated checks associated with this level. The level B
subsection is a placeholder in most chapters where the associated level B checks have been
incorporated into level E. Currently all data modules have level C, D, and E checks.

Table 1. Alphabetical Listing of Data Types in PPDB

Data Module*

Table
Name
Prefix

QC
Manual
Chapter

Description

Administration

NA

25

This module contains database definition
tables, static lookup tables, and metadata
tables. The EXPERIMENT_SECTION table
contains basic section information and drives
most database activities. QC checks are only
defined for EXPERIMENT_SECTION,
MON_CATEGORY, and
SECTION_COORDINATES.

Automated
Weather Station

AWS

23

This module contains data collected by the
LTPP program from automated weather
stations installed on some SPS projects.

Climate

CLM

12

This module contains data collected from
offsite weather stations that are used to
compute a simulated virtual weather station for
LTPP test sections or project sites. Data in this
module are updated at 5-year intervals.

Data
Consolidated
Views

NA

29

This module contains data on layer properties
consolidated from INV, RHB and SPS
modules.

Deflection/FWD

MON_DEFL

Deflection is a submodule of Monitoring data.
It contains data from FWD tests.

Distress

MON_DIS

Distress is a submodule of Monitoring data. It
contains distress survey data from both manual
and film-based (PADIAS) surveys.

Drainage

MON_
DRAIN

27

Drainage is a submodule of Monitoring data. It
contains the general site conditions and the
results of the inspections of the edge drain
system video from selected SPS 1 and 2
project sites.
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Table QC
Data Module* | Name Manual | Description
Prefix Chapter

Dynamic Load DLR 24 This module contains dynamic load response

Response instrumentation data from SPS test sections
located in North Carolina and Ohio.

Friction MON_ 8 Friction is a submodule of Monitoring data. It

FRICTION contains friction measurements taken by
participating highway agencies.

Ground GPR 28 This module contains the results of ground

Penetrating penetrating radar measurements of layer

Radar thickness performed on a subset of SPS test
sections.

Inventory INV 2 This module contains inventory information for
all GPS test sections and for SPS sections
originally classified in maintenance and
rehabilitation experiments. Tables in this
module contain information such as the
location of the test section and structure
information supplied by the owning State or
Provincial agency.

Maintenance MNT 9 This module contains information on
maintenance type treatments reported by a
highway agency that were applied to a test
section.

Materials TST 3 This module contains field and laboratory

Sampling and materials testing data.

Testing

Profile MON _ 4 Longitudinal profile is a submodule of

(Longitudinal) PROFILE Monitoring data. It contains data collected by
an automated profiler or by manual dipstick
measurements.

Profile MON _ 6 Transverse profile is a submodule of

(Transverse)/ T _PROF Monitoring data. It contains both transverse

RUT profile data and computed transverse profile
distortion indices (rut depth) from manual
dipstick measurements or the optical Pavement
Distress Analysis System (PADIAS) method.

Rehabilitation RHB 10 This module contains information on

rehabilitation treatments.
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Table QC
Data Module* | Name Manual | Description
Prefix Chapter
Seasonal SMP 22 This module contains SMP-specific data, such
Monitoring as the onsite air temperature and precipitation
Program data, subsurface temperature and moisture
content data, and frost-related measurements.
SPS SPS1, 13- 21, 26 | This module contains construction data for
Construction SPS2, .., each SPS experiment (1 - 9); a chapter is
SPS9, SPS dedicated to each. There is also a
module/chapter for general SPS information.
Traffic TRF 11 This module contains traffic load, classification,

and volume data in the lane the LTPP test
section is located. One subset of the module
(TRF_MEPDG tables) includes computed
parameters that have data summarized for use
with the new pavement design guide. A second
subset (TRF_ESAL) includes computed ESAL
values for the LTPP lane based on available
materials and monitored traffic loading data.

*Bolded Data Types comprise the Monitoring data module.

The appendices to this document contain reference information. Appendix A contains a
discussion of test section designations, including a description of GPS and SPS sections and a
list of the non-supplemental, or core, sections for each SPS experiment. Appendix B contains a
list of units used throughout this document. Appendix C contains a list of database enforced
constraints defined in the PPDB. This list indicates which database elements are defined as not
null (must be defined for every record), which are part of a primary key (noted with a PK in
parentheses), and which are coded values. Coded value lists are provided in Appendix D.
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2 INVENTORY QC PROGRAMS

Data is present in INV_* tables for pavements which were in service at the time of their
acceptance into the LTPP program. Data is present on a section basis for GPS experiments.
Data representative of an SPS project prior to maintenance or rehabilitation is present if there is
no GPS section linked as a control section on the project. Since the information on SPS projects
is for pre-construction conditions, only one entry will exist under the project level ID to represent
all sections on the project prior to treatment. A project level ID ends in 00. The tables in which
such SHRP_IDs are expected are INV_AGE, INV_GENERAL, INV_ID and INV_LAYER.
Depending on the data collection guidelines for a particular SPS project, data may exist in other

INV_* tables.

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when
changes are made to a given record or to selected related records.

B. Dependency Checks

These checks verify that it is possible for a given section or project to have data in the indicated
table. Note that for SPS projects, unless there is a significant variation in subgrade or base
materials, all data, except for layering, is entered at the PROJECT level. SPS9 projects are the
only ones for which there is no section specification data at all.

INV_ADMIX, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (3, 4, 5, 7A, 9), or
GPS_SPS='S’ and EXPERIMENT_NO in (4, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in ‘00".

INV_AGE, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ="G’ and EXPERIMENT_NO in (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00".

INV_AGGR_COMP, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00",

INV_AGGR_DUR, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ="G’ and EXPERIMENT_NO in (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00".
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INV_DEICE_SITE_DATA, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =11in
EXPERIMENT_SECTION, GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A, 9).

INV_DEICE_TYPES, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, GPS_SPS ='G’ and EXPERIMENT_NO in (1, 2, 3, 4, 5, 6A, 7A, 9).

INV_GENERAL, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00",

INV_GRADATION, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00".

INV_ID, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00",

INV_LAYER, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either (GPS_SPS = 'G’ and EXPERIMENT _NO in (1, 2, 3, 4, 5, 6A,
7A, 9), or (GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7)), or (GPS_SPS =S’ and
EXPERIMENT _NO in (9A, 9P) and INV_*.SHRP_ID ends in ‘00).

INV_MAJOR_IMP, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =11in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00"

INV_MODIFIER, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00".

INV_PCC_JOINT, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =11in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (3, 4, 5, 7A, 9), or
GPS_SPS ='S’ and EXPERIMENT_NO in (4, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in ‘00".

INV_PCC_MIXTURE, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (3, 4, 5, 7A, 9), or
GPS_SPS ='S’ and EXPERIMENT_NO in (4, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in ‘00'".

INV_PCC_STEEL, EXPERIMENT_SECTION
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For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =11in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (3, 4, 5, 7A, 9), or
GPS_SPS ='S’ and EXPERIMENT_NO in (4, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in ‘00'".

INV_PCC_STRENGTH, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (3, 4, 5, 7A, 9), or
GPS_SPS ='S’ and EXPERIMENT_NO in (4, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in ‘00'".

INV_PMA, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00",

INV_PMA_ASPHALT, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00".

INV_PMA_COMPACTION, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00"

INV_PMA_CONSTRUCTION, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NO in (1, 2, 3, 4,5, 7A, 9),
or GPS_SPS ='S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00".

INV_PMA_ORIG_MIX, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT _NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00"

INV_PMA_ROLLER, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00",

INV_SHOULDER, EXPERIMENT_SECTION

For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO =1in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS ='S’ and EXPERIMENT _NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00"

INV_STABIL, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in
‘00",
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INV_SUBGRADE, EXPERIMENT_SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS = 'G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in

‘00".

INV_UNBOUND, EXPERIMENT _SECTION
For matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1 in
EXPERIMENT_SECTION, either GPS_SPS ='G’ and EXPERIMENT_NOin (1, 2, 3, 4, 5, 6A, 7A,
9), or GPS_SPS = 'S’ and EXPERIMENT_NO in (4, 5, 6, 7, 9A, 9P) and INV_*.SHRP_ID ends in

‘00'.

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are required

(i.e., X = always; * = conditionally).

Table

INV_ADMIX
INV_AGE"

INV_AGGR_COMP

INV_AGGR_DUR

INV_DEICE_SITE_DATA

INV_DEICE_TYPES

INV_GENERAL?

INV_GRADATION

INV_ID®

! No manual upgrades allowed for dates.

Field

LAYER_NO
CONSTRUCTION_DATE
FINAL_NO_LANES

*(SPS projects only)
ORIGINAL_NO_LANES

*(SPS projects only)
TRAFFIC_OPEN_DATE

AGGR_COMP_PERCENT
LAYER_NO

LAYER_NO

FREQ_DEICE_APPL
FREQ_SNOW_REMOVAL

No Level C Checks

LANE_NO
LANE_WIDTH
NO_OF_LANES

*(SPS projects only)
PAVEMENT_TYPE
SUB_DRAINAGE_TYPE

LAYER_NO
COUNTY

ELEVATION
FUNCTIONAL_CLASS

2 Manual upgrades possible for NO_OF_LANES only.

% No manual upgrades allowed.

Condition

X
X

*

*

* X X XX X XX X

XXX X XX
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INV_LAYER*

INV_MAJOR_IMP

INV_MODIFIER
INV_PCC_JOINT

INV_PCC_MIXTURE

INV_PCC_STEEL

INV_PCC_STRENGTH

INV_PMA

INV_PMA_ASPHALT

INV_PMA_COMPACTION
INV_PMA_CONSTRUCTION

INV_PMA_ORIG_MIX

*No manual upgrades allowed.

DESCRIPTION
MATERIAL_TYPE
MEAN_THICKNESS

X
X

*

*except when DESCRIPTION =7

No Level C Checks

ASPAHLT_MODIFIER_QTY
LAYER_NO

AVG_CONTRACTION_SPACING
LAYER_NO

ENTRAINED_AIR_MEAN
LAYER_NO
MIX_DESIGN_CEMENT
MIX_DESIGN_WATER

DESIGN_PERCENT_LONG_STEEL

XXX X XX XX

*

*only if MATERIAL_TYPE =5 or 6 and

Experimentis 4, 5, 7A, or 9
LAYER_NO
REINFORCING_TYPE

X

*

* only if MATERIAL_TYPE =5 or 6 and

Experiment is 4, 5, 7A, or 9

COMP_STRENGTH_AGE

*

* either the age field or the mean field is

required
COMP_STRENGTH_MEAN

*

* either the age field or the mean field is

required
FLEXURAL_STRENGTH_AGE

*

* either the age, mean, or type is

required
FLEXURAL_STRENGTH_MEAN

*

* either the age, mean, or type is

required
FLEXURAL_STRENGTH_TYPE

*

* either the age, mean, or type is

required
LAYER_NO

LAYER_NO

ASPHALT_GRADE
LAYER_NO

LAYER_NO
LAYER_NO

ANTISTRIP_AGENT_TYPE

X

X X X XX X
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INV_PMA_ROLLER

INV_SHOULDER

ASPHALT_CONTENT_MEAN
LAYER_NO
PCT_AIR_VOIDS_MEAN
SAMPLE_TYPE

LAYER_NO

SH_SURFACE_TYPE

INV_STABIL LAYER_NO
INV_SUBGRADE LAYER_NO
INV_UNBOUND AAASHTO_SOIL_CLASS

LAYER_NO

D. Expanded Range Checks

XX X X X X XXXX

Expanded range checks are applied to certain fields to identify data element values that fall
outside an expected range. Field names are listed below the bolded table name.

Table Units

INV_ADMIX
LAYER_NO

INV_AGGR_COMP
LAYER_NO

INV_AGE
CONSTRUCTION_DATE®
FINAL_NO_LANES
LANE_ADDED_NO
ORIGINAL_NO_LANES®
TRAFFIC_OPEN_DATE®
YEAR_WIDENED®

INV_DEICE_SITE_DATA
FREQ_DEICE_APPL
FREQ_SNOW_REMOVAL

INV_DEICE_TYPES
DEICE_DISCONTINUED
DEICE_TYPE
YEAR_DEICE_DISCONTINUED yr

INV_GENERAL
LANE_NO®
LANE_WIDTH ft
NO_OF_LANES
SUB_DRAINAGE_TYPE®

® SPS projects only
® Null values SPS projects should be manually upgraded.

Range

1956 — 1981

1-6

null, 1 -2

1-6

1960 — 1991

null (SPS project only,
not supplementals)
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INV_GRADATION

LAYER_NO 1-20
INV_ID
ELEVATION fit -290 — 12000
FUNCTIONAL_CLASS® 1,2, 11,12, 14
INV_LAYER
DESCRIPTION 1-11
MATERIAL_TYPE 1-85
MIN_THICKNESS
MEAN_THICKNESS
MAX_THICKNESS
DESCRIPTION | MATERIAL_TYPE | STD_DEV_ THICKNESS
1 4,5,6 3.0-10.0
1 1 0.8-5.0
2 all 0.1-2.0
3 4,5,6 6.0-13.0
3 1 0.8 - 20.0
45 all 0.0 - 24.0
6 all 0.0 - 48.0
8 all 0.1-6.0
INV_MAJOR_IMP
MAJOR_IMP_COST 1000s of $ 0 — 999
MAJOR_IMP_QUANTITIY 0 — 99999
MAJOR_IMP_THICKNESS in 0.0 - 50.0
MAJOR_IMP_TYPE 1-53
INV_MODIFIER
ASPHALT_MODIFIER_QTY % 0.0 - 20.0
ASPHALT_MODIFIER_TYPE 1-27
LAYER_NO 1-20
INV_PCC_JOINT
AVG_CONTRACTION_SPACING fit 0.0 — 150.0
BUILT_IN_EXPANSION_SPACING fit 40 — 1000
DOWEL_DISTANCE in 0.0 —48.0
DOWEL_LENGTH in 10 — 40
DOWEL_MLTD_SPACING in 6 — 24
JOINT_SKEWNESS ft/lane 0.0-5.0
LAYER_NO 1-20
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LONG_SEAL_RESVR_DEPTH

0.25 - 5.00’

LONG_SEAL_RESVR_WIDTH in 0.10 — 1.50’
ROUND_DOWEL_DIAMETER in 0.00 — 2.50
SH_TRAFFIC_SEAL_RESVR_DEPTH in 0.00 — 5.00
SH_TRAFFIC_SEAL)RESVR_WIDTH in 0.00 — 2.50
SH_TRAFFIC_TIE_BARS_DIAMETER in 0.10 — 3.00
SH_TRAFFIC_TIE_BARS_LENGTH in 12 — 60
SH_TRAFFIC_TIE_BARS_SPACING in 12-72
TIE_BAR_DIAMETER in 0.30 — 3.00
TIE_BAR_LENGTH in 18 — 60
TIE_BAR_SPACING in 12.0 — 60.0
TRANS_SEAL_RESVR_DEPTH in 0.10 — 2.50
TRANS_SEAL_RESVR_WIDTH in 0.10 — 1.50
INV_PCC_MIXTURE
COARSE_AGGR_BULK_SPEC_GRAVITY 1.500 — 2.900
ENTRAINED_AIR_MAX % 4.0 - 10.0
ENTRAINED_AIR_MEAN % 2.0-8.0
ENTRAINED_AIR_MIN % 0.0-6.0
FINE_AGGR_BULK_SPEC_GRAVITY 1.500 — 3.200
LAYER_NO 1-20
MIX_DESIGN_WATER Ib/cu yd 50 — 400
SLUMP_MAX in 0.5-5.0
SLUMP_MEAN in 0.5-5.0
SLUMP_MIN in 0.5-5.0
SLUMP_STD_DEV in 0.00 — 2.00
INV_PCC_STEEL
DEPTH_TO_REINFORCEMENT in 2.0-8.0
DESIGN_PERCENT_LONG_STEEL % 0.20 — 1.00
LAYER_NO 1-20
LONG_BAR_DIAMETER in 0.10 — 1.50
LONG_BAR_SPACING in 6.0 — 60.0
REINFORCE_YIELD_STRENGTH ksi 20.0 —99.9
STEEL_LAP_LENGTH in 6—72
TRANSVERSE_BAR_DIAMETER in 0.00 — 3.00
TRANSVERSE_BAR_SPACING in 6.0 — 48.0
INV_PCC_STRENGTH
COMP_STRENGTH_AGE days 1-120
COMP_STRENGTH_MAX psi 1000 — 10000
COMP_STRENGTH_MEAN psi 1000 — 10000
COMP_STRENGTH_MIN psi 1000 — 10000
COMP_STRENGTH_STD_DEV psi 0 - 750
ELASTIC_MOD_MAX ksi 500 — 7800
ELASTIC_MOD_MEAN ksi 500 — 5000
ELASTIC_MOD_MIN ksi 500 — 5000
ELASTIC_MOD_STD_DEV ksi 0 — 2000
FLEXURAL_STRENGTH_AGE days 0-120
FLEXURAL_STRENGTH_MAX psi 200 — 3000
FLEXURAL_STRENGTH_MEAN psi 200 — 3000
FLEXURAL_STRENGTH_MIN psi 200 — 3000
FLEXURAL_STRENGTH_STD_DEV psi 0.0 — 500.0

"If butt or keyed joints were used without a seal and reservoir, enter 0.00 for LONG_SEAL_RESVR_DEPTH
and LONG_SEAL_RESVR_WIDTH and perform manual upgrades.
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LAYER_NO
TENSILE_STRENGTH_AGE
TENSILE_STRENGTH_MAX
TENSILE_STRENGTH_MEAN
TENSILE_STRENGTH_MIN
TENSILE_STRENGTH_STD_DEV

INV_PMA

AGGR_COMB_BULK_SPEC
COARSE_AGGR_BULK_SPEC
EFFECTIVE_SPEC_GRAVITY
FINE_AGGR_BULK_SPEC
GEOL_CLASS_COARSE_AGGR
LAYER_NO

MINERAL_FILLER
MINERAL_FILLER_BULK_SPEC

INV_PMA_ASPHALT

ASPHALT _GRADE
ASPHALT_SPECIFIC_GRAVITY
LAB_PENETRATION_77
LAB_RING_BALL_SOFTENING_PT
LAB_VISCOSITY_140
LAB_VISCOSITY_275

LAYER_NO
ORIG_ASPHALT_VISCOSITY_140
ORIG_ASPHALT_VISCOSITY_ 275
ORIG_DUCTILITY 77
ORIG_PENETRATION_77

ORIG_RING_BALL_SOFTENING_PT

INV_PMA_COMPACTION

COMPACTED_THICK
CURING_PERIOD
LAYER_NO
MEAN_AIR_TEMP

INV_PMA_CONSTRUCTION

LAYDOWN_TEMP_MAX
LAYDOWN_TEMP_MEAN
LAYDOWN_TEMP_MIN
LAYDOWN_TEMP_STD_DEV
LAYER_NO
MEAN_MIXING_TEMP

INV_PMA_ORIG_MIX

ANTISTRIP_AGENT_AMOUNT
ASPHALT_CONTENT_MAX
ASPHALT_CONTENT_MEAN
ASPHALT_CONTENT_MIN
ASPHALT_CONTENT_STD_DEV
BULK_SPEC_GRAVITY_MAX
BULK_SPEC_GRAVITY_MEAN
BULK_SPEC_GRAVITY_MIN
BULK_SPEC_GRAVITY_STD_DEV
EFFECTIVE_ASPHALT_CONTENT

days
psi
psi
psi
psi

.1 mm

deg F
poise
centistokes

poise
centistokes
cm

A mm

deg F

in
days

deg F

deg F
deg F
deg F
deg F

deg F

%
%
%
%
%

%

1-20
1-60

200 - 1000
200 - 1000
100 — 1000
0-300

1.500 — 3.000
1.500 - 2.900
1.500 — 3.000
1.500 - 3.200
1-22

1-20

1-5

1.500 - 3.200

1-40

0.900 -1.100
20 -400

50 - 500

500 — 10000

100.00 —1200.00

1-20
100 — 6000

50.00 — 1500.00

8-175
10 - 500
50 - 500

0.7-8.0
0-3
1-20
30-120

100 - 350
100 - 350
100 - 350
0-350
1-20
100 - 350

0.0-10.0
20-15.0
2.0-15.0
2.0-15.0
0.00—-4.00
1.750 — 2.750
1.600 — 2.600
1.600 — 2.600
0.000 — 0.500
0.0-20.0
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HVEEM_ASPHALT_CONTENT
LAYER_NO
MARSHALL_FLOW
MARSHALL_STABILITY
MAX_SPEC_GRAVITY
PCT_AIR_VOIDS_MAX
PCT_AIR_VOIDS_MEAN
PCT_AIR_VOIDS_MIN
PCT_AIR_VOIDS_STD_DEV
TENSILE_STRENGTH_RATIO

INV_PMA_ROLLER
LAYER_NO
ROLLER_FREQ
ROLLER_GROSS_WT
ROLLER_SPEED
ROLLER_TIRE_PRES

INV_SHOULDER
SH_BASE_THICKNESS
SH_JOINT_SKEWNESS
SH_PAVED_WIDTH
SH_PCC_AVG_JOINT_SPACING
SH_SURFACE_THICKNESS

INV_STABIL
LAYER_NO
STABIL_AGENT_PERCENT

INV_SUBGRADE
AASHTO_SOIL_CLASS
AVG_RATE_HEAVE
CALIFORNIA_BEARING_RATIO
COMPACTIVE_ENERGY_OTHER
IN_SITU_DRY_DEN_MEAN
IN_SITU_DRY_DEN_PCF_MEAN
IN_SITU_MOISTURE_DW_MEAN
IN_SITU_MOISTURE_OPT_MEAN
LAB_DENSITY_MAX
LAB_DENSITY_MIN
LAYER_NO
MAXIMUM_LAB_DRY_DENSITY
OPTIMUM_LAB_MOISTURE_CONTENT
PLASTICITY_INDEX
RELATIVE_DENSITY_MEAN
RESISTANCE
SUBGRADE_REACTION_MODULUS

INV_UNBOUND
CALIFORNIA_BEARING_RATIO
COMPACTIVE_ENERGY
COMP_STRENGTH_MEAN
IN_SITU_DRY_DEN_MEAN
IN_SITU_MOISTURE_MEAN
LAYER_NO
MAX_LAB_DRY_DENSITY

.01in
b

%
%
%
%

vib/min
tons
mph
psi

In
ft
ft
ft

in
%

mm/day

ft-Ibs/cu in
%

pcf

%

%

pcf

pcf

pcf
%

%

pci

ft-lbs/cu in

psi
pcf
%

pcf

15-90
1-20

3-30

300- 9000
1.500 - 3.200
0.3-20.0
0.3-20.0
0.0-12.0
0.00 - 6.00
0.3-13

1-20

1000 — 5000
5.0-35.0
0.1-20.0
50 — 500

0.0-20.0
0.0-4.0
0-12
0-15
0.0-25.0

1-20
0.0-20.0

1-12
0.0-30.0
2-60
5.0-50.0
50 - 150

90 - 200
10.0-50.0
50.0 - 150.0
80.0 — 150.0
70.0 — 140.0
1-20

50 - 150
0.0-30.0
0-70

50.0 - 150.0
0-100

20 -500

10-80
5.0-50.0
50 — 2000
75 —-200
0-35
1-20

75 -160
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E.

MODULUS_SUBGRADE_REACTION pci 50 - 700

OPTIMUM_SUBGRADE_REACTION pci 50 - 700
PLASTIC_LIMIT 0-20
RESISTANCE 20-100

Intramodular Checks

Each E-type check is separated by a single line. In general, each bullet represents a procedure,
action, etc., of the check.

Table: INV_ADMIX

If ADMIXTURE_TYPE =12 or 13, then ADMIXTURE_TYPE_OTHER must have a value

Error Message: INV_ADMIX-E-1, If ADMIXTURE_TYPE =12 or 13, then
ADMIXTURE_TYPE_OTHER must be NON-NULL.

If ADMIXTURE_TYPE =12 or 13, then ADMIXTURE_TYPE_OTHER must be null

Error Message: INV_ADMIX-E-1b, If ADMIXTURE_TYPE <> 12 or 13, then
ADMIXTURE_TYPE_OTHER must be NULL.

An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION = 1, 3 with
MATERIAL_TYPE =4 - 8, 17 - 20, 38, 39 or DESCRIPTION = 5, 6 with MATERIAL_TYPE =
27,37 -39, 44, 49

Error Message: INV_ADMIX-E-2, An equivalent LAYER_NO should exist in INV_LAYER with
DESCRIPTION =1 or 3 with MATERIAL_TYPE =4 - 8, 17 - 20, 38, 39 or DESCRIPTION =
5, 6 with MATERIAL_TYPE = 27, 37 - 39, 44, 49.

Table: INV_AGE

CONSTRUCTION_DATE <= TRAFFIC_OPEN_DATE

Error Message: INV_AGE-E-1 TRAFFIC_OPEN_DATE >= CONSTRUCTION_DATE.

Table: INV_AGGR_COMP

An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION = 1, 3, or 5 with
MATERIAL_TYPE =4 - 8, 17 - 20, 38, 39 or DESCRIPTION =1, 3 -6, 8,9 with
MATERIAL_TYPE =1 - 3, 13, 14, 28, 29, 31, 32, 34, 35, 46, 78, 80, 84, 85

Error Message: INV_AGGR_COMP-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3, or 5 with MATERIAL_TYPE=4 - 8, 17 - 20, 38, 39 or
DESCRIPTION =1, 3 - 6, 8, 9 with MATERIAL_TYPE =1 - 3, 13, 14, 28, 29, 31, 32, 34, 35,
46, 78, 80, 84, 85.
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Table: INV_AGGR_DUR

An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION = 1, 3, or 5 with
MATERIAL_TYPE =4 - 8, 17 - 20, 38, 39 or DESCRIPTION =1, 3 -6, 8,9 with
MATERIAL_TYPE =1 - 3, 13, 14, 28, 29, 31, 32, 34, 35, 46, 78, 80, 84, 85

Error Message: INV_AGGR_DUR-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3, or 5 with MATERIAL_TYPE=4 - 8, 17 - 20, 38, 39 or
DESCRIPTION =1, 3 - 6, 8, 9 with MATERIAL_TYPE =1 - 3, 13, 14, 28, 29, 31, 32, 34, 35,
46, 78, 80, 84, 85.

Table: INV_DEICE_SITE_DATA

No Level E Checks

Table: INV_DEICE_TYPES

When DEICE_TYPE =5, DEICE_TYPE_OTHER must be non-null

Error Message: INV_DEICE_TYPES-E-1, If DEICE_TYPE =5 then DEICE_TYPE_OTHER
must be non-null.

If DEICE_DISCONTINUED exists, then YEAR_DEICE_DISCONTINUED must exist

Error Message: INV_DEICE_TYPES-E-2, If DEICE_DISCONTINUED exists then
YEAR_DEICE_DISCONTINUED must be non-null.

Table: INV_GENERAL

For a given STATE_CODE and SHRP_ID, refer to the EXPERIMENT_SECTION table (for a
given STATE_CODE, SHRP_ID and CONSTRUCTION_NO = 1) and EXPERIMENT_NO to
ensure that EXPERIMENT _NO, PAVEMENT_TYPE, and the top layer of the pavement are

compatible with INV_LAYER

EXPERIMENT_NO [ PAVEMENT_TYPE | DESCRIPTION [ MATERIAL_TYPE
1 1 3 1
2 2,7 3 1
3 11, 14, 17, 20, 23 3 4
4 12,15,18, 21, 24 3 5
5 13, 16, 19, 22, 25 3 6
6A 3 1 1
7A 28, 29, 30 1 1
9 31-39 1 4-6

If PAVEMENT_TYPE not in above list, give error message of Invalid Pavement Type

If PAVEMENT_TYPE = 10 or 49, it does not pass the check and the record can only be
upgraded manually with a comment added in the comments table
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If SPS 5 project, PAVEMENT_TYPE =1, 2, 7 (not supplementals)

Error message: INV_GENERAL-E-104: {STATE_CODE, SHRP_ID} pavement type
{PAVEMENT_TYPE} invalid for experiment.

If SPS 6 project, PAVEMENT_TYPE =17, 18, 20, 21, 23, 24, 28, 29, 51, 52 (not
supplementals)

Error message: INV_GENERAL-E-104: {STATE_CODE, SHRP_ID} pavement type
{PAVEMENT_TYPE} invalid for experiment.

If SPS 7 project, PAVEMENT_TYPE = 17 - 25 (not supplementals)

Error message: INV_GENERAL-E-104: {STATE_CODE, SHRP_ID} pavement type
{PAVEMENT _TYPE} invalid for experiment.

Table: INV_GENERAL, INV_LAYER

For a given STATE_CODE and SHRP_ID, refer to the EXPERIMENT_SECTION table (for a
given STATE_CODE, SHRP_ID and CONSTRUCTION_NO=1 and GPS_SPS and
EXPERIMENT_NO), to ensure that EXPERIMENT, PAVEMENT _TYPE, and the top layer of
the pavement are compatible with INV_LAYER. All checks but those for SPS5, 6 and 7 are
one to one. For SPS5, 6 and 7, since the data in INV_LAYER is supposed to be entered at
the section rather than the project level, the checks should be one to many.

EXPERIMENT | PAVEMENT_TYPE | DESCRIPTION | MATERIAL_TYPE
G1 1 3 1
G2 2,7 3 1
G3 11, 14,17, 20, 23 3 4
G4 12, 15, 18, 21, 24 3 5
G5 13, 16, 19, 22, 25 3 6
G6A 3 1 1
G7A 28, 29, 30 1 1
G9 31-39 1 4-6
S4 17, 20, 23 3 4
S4 18, 21, 24 3 5
S4 17,18 5 22-26,39-41
S4 20,21 5 28 - 36, 46
S4 23,24 5 27,37, 38, 42 -44
S5 1 5 22 -26,39-42
S5 2 5 28 - 36, 46
S5 7 5 27,37, 38, 43, 44
S6 17, 20, 23, 28, 51 3 4
S6 18, 21, 24, 29, 52 3 5
S6 17,18 5 22-26,39-41
S6 20,21 5 28 - 36, 46




EXPERIMENT | PAVEMENT_TYPE | DESCRIPTION | MATERIAL_TYPE

S6 23,24 5 27,37,38,42 - 44
S6 28, 29, 51, 52 1 1
S7 17, 20, 23, 28, 51 3 4
S7 18, 21, 24, 29, 52 3 5
S7 19, 22, 25, 30, 53 3 6
S7 17,18, 19 5 22-26,39-41
S7 20, 21, 22 5 28 - 36, 46
S7 23 5 27,37,38,42 - 44
S7 24,25 5 27,37,38,42, 44
S7 28-30,51-53 1 1

S9A, S9P 1 1 1

S9A, S9P 1,2 3 1

S9A, S9P 3 1,4,9 1,2

S9A, S9P 17 3

S9A, S9P 18, 24 3 5

S9A, S9P 19 3

Ensure that PAVEMENT_TYPE is in the above list (not supplementals).

Error message: INV_GENERAL-E-101: {STATE_CODE, SHRP_ID} has invalid pavement

type {PAVEMENT_TYPE}.

o |If PAVEMENT_TYPE =10 or 49, it does not pass the check and the record can only be

upgraded manually with a comment added in the comments table

Error message: INV_GENERAL-E-102: {STATE_CODE} PAVEMENT_TYPE
{PAVEMENT_TYPE} requires comment in COMMENTS_GENERAL with upgrade.

e |f SUB_DRAINAGE_TYPE =7, then SUB_DRAINAGE_TYPE_OTHER must be non-null

Error message: INV_GENERAL-E-103: {STATE_CODE, SHRP_ID} SUB_DRAINAGE_TYPE

{SUB_DRAINAGE_TYPE} requires entry in SUB_DRAINAGE_TYPE_OTHER.

o If PAVEMENT_TYPE not valid for Experiment, record does not pass check

Error Message: INV_GENERAL-E-104: Invalid PAVEMENT_TYPE {PAVEMENT_TYPE} for

{EXPERIMENT}.

Table: INV_GRADATION

No Level E Checks

Table: INV_ID

e Matching records must not exist in SPS_ID




Error Message: INV_ID-E-1, matching records must not exist in SPS_ID.

Table: INV_LAYER

All GPS®

MIN_THICKNESS

MEAN_THICKNESS

MAX_THICKNESS

DESCRIPTION | MATERIAL_TYPE | STD_DEV_THICKNESS

1 4,56 3.0-10.0
1 1 0.8-5.0
2 Al 0.1-2.0
3 4,56 6.0-13.0
3 1 0.8-20.0
4,5 Al 0.0-24.0
6 Al 0.0 - 48.0
8 Al 0.1-6.0

e Ensure that MIN_THICKNESS <= MEAN_THICKNESS <= MAX_THICKNESS

e Ensure that STD_DEV_THICKNESS <= 0.5 * (MAX_THICKNESS - MIN_THICKNESS)

Conditions 1 and 2, below, apply to all of the following tables containing GPS experiment-
specific checks on DESCRIPTION and MATERIAL_TYPE.

1. The DESCRIPTION code must exist unless proceeded by an “if".

2. The MATERIAL_TYPE is associated only with the DESCRIPTION that is on the same line of

the table.

For sections in the GPS1 Experiment, refer to INV_LAYER:

e Check for the following:

DESCRIPTION

MATERIAL_TYPE

71-73,81,83

2

1

28

a|lh~h | w| o

22,23,41

This check moved from Level D section due to the relational and conditional nature of the

check to be consistent with specifications guidelines. The code does not need to be
modified for GPS at the present time. Checks of this type for SPS projects, however,
should be in the Level E QC.
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22 -260r41-43
22 -260r41-43

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO =1)
There cannot be two layers with a DESCRIPTION = 3
There cannot be two layers with a DESCRIPTION =5
There cannot be two layers with a DESCRIPTION =7

The uppermost or top layer [MAX(LAYER_NO)] of a pavement structure must have:
DESCRIPTION=2,30r9

A DESCRIPTION = 4 must not be designated for a layer below a layer(s) with DESCRIPTION
=50r6

A DESCRIPTION = 6 must not be placed above a layer(s) with DESCRIPTION =5

A DESCRIPTION = 4 must not be placed directly below a layer(s) with DESCRIPTION =2 or
9

A layer with a DESCRIPTION = 9 cannot be placed directly above a layer with a
DESCRIPTION =2

A DESCRIPTION = 1 (overlay) cannot exist in GPS1

A DESCRIPTION = 11 (embankment) cannot exist in GPS1

For sections in the GPS2 Experiment, refer to INV_LAYER:

Check for the following:

DESCRIPTION | MATERIAL_TYPE
71-73,81,83
2,71-73
1
28
27-39,42-44, 46
22-260r41-43
51-65

N|jojo|h~|lw|O

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO =1)
There cannot be two layers with a DESCRIPTION =3
There cannot be two layers with a DESCRIPTION =5

There cannot be two layers with a DESCRIPTION =7
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The uppermost or top layer of a pavement structure must have: DESCRIPTION =2, 3 or 9

A DESCRIPTION = 4 must not be designated for a layer below a layer(s) with DESCRIPTION
=50r6

A DESCRIPTION = 6 must not be designated for a layer above a layer(s) with
DESCRIPTION =5

A DESCRIPTION = 9 must not be designated for a layer directly above a layer(s) with
DESCRIPTION =2

A DESCRIPTION = 1 (overlay) cannot exist in GPS2

A DESCRIPTION = 11 (embankment) cannot exist in GPS2

For sections in the GPS3 Experiment, refer to INV_LAYER:

Check for the following:

DESCRIPTION | MATERIAL_TYPE
3 4
2 71-73,81,83
5 22-24,26-44, 46
6 22 —-44,46
7 51-65

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO =1)

There cannot be two layers with a DESCRIPTION =3

There cannot be two layers with a DESCRIPTION =5

There cannot be two layers with a DESCRIPTION =7

The uppermost or top layer of a pavement structure must have a DESCRIPTION = 3

If a section has DESCRIPTION = 2, then a layer with DESCRIPTION = 5, must exist directly
below the layer with DESCRIPTION = 2

A DESCRIPTION = 6 must not be designated for a layer above a layer(s) with
DESCRIPTION =5

A DESCRIPTION = 1 (overlay) cannot exist in GPS3
A DESCRIPTION = 4 (asphalt binder below asphalt surface) cannot exist in GPS3

A DESCRIPTION = 11 (embankment) cannot exist in GPS3
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For sections in the GPS4 Experiment, refer to INV_LAYER:

Check for the following:

DESCRIPTION | MATERIAL_TYPE
3 5
2 71-73,81, 83
5 22 -24,26 - 44, 46
6 22 -44,46
7 51-65

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO = 1)

There cannot be two layers with a DESCRIPTION = 3

There cannot be two layers with a DESCRIPTION =5

There cannot be two layers with a DESCRIPTION =7

If a section has DESCRIPTION = 7, MATERIAL_TYPE =51 - 56, then a layer with

DESCRIPTION =5, MATERIAL_TYPE = 22 - 24, 26 - 44, or 46 must exist or a layer with

DESCRIPTION = 6, MATERIAL_TYPE = 22 - 24, 26 - 44, or 46 must exist

If a section has DESCRIPTION = 2, then a layer with DESCRIPTION = 5, must exist directly

below the layer with DESCRIPTION = 2

The uppermost or top layer of a pavement structure must have a DESCRIPTION = 3

A DESCRIPTION = 6 must not be designated for a layer above a layer(s) with

DESCRIPTION =5

A DESCRIPTION =1 (overlay) cannot exist in GPS4

A DESCRIPTION = 4 (asphalt binder below asphalt surface) cannot exist in GPS4

A DESCRIPTION = 11 (embankment) cannot exist in GPS4

For sections in the GPS5 Experiment, refer to INV_LAYER:

Check for the following:

DESCRIPTION | MATERIAL_TYPE
3 6
5 22-24,26-44, 46
6 22 —-44,46
7 51-65

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO=1)

If a section has DESCRIPTION = 7, MATERIAL_TYPE =51 - 56, then a layer with
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DESCRIPTION =5, MATERIAL_TYPE = 22 - 24, 26 - 44, or 46 must exist or a layer with
DESCRIPTION = 6, MATERIAL_TYPE = 22 - 24, 26 - 44, or 46 must exist

e There cannot be two layers with a DESCRIPTION =3
e There cannot be two layers with a DESCRIPTION =5
e There cannot be two layers with a DESCRIPTION =7
e The uppermost or top layer of a pavement structure must have a DESCRIPTION =3

e A DESCRIPTION = 6 must not be designated for a layer above a layer(s) with
DESCRIPTION =5

e A DESCRIPTION =1 (overlay) cannot exist in GPS5

e A DESCRIPTION = 4 (asphalt binder below asphalt surface) cannot exist in GPS5
e A DESCRIPTION = 11 (embankment) cannot exist in GPS5

For sections in the GPS6A Experiment, refer to INV_LAYER:

e Check for the following:

DESCRIPTION MATERIAL_TYPE
2 71-73,81,83
9 2
1 1
8 74,75, 77
3 1
4 28
5 22,23,27-39,41-44, 46
6 22-26,41-43
7 51-65

e Alayer with a DESCRIPTION = 7 must be the first layer (LAYER_NO = 1)

e There cannot be two layers with a DESCRIPTION =1

e There cannot be two layers with a DESCRIPTION = 3

e There cannot be two layers with a DESCRIPTION =5

e There cannot be two layers with a DESCRIPTION =7

e With a DESCRIPTION = 1 there must be an underlying layer with a DESCRIPTION =3

e The uppermost or top layer of a pavement structure must have a DESCRIPTION =1, 2, 9, or
10

o |f DESCRIPTION = 4, that layer cannot be below a layer with DESCRIPTION =5 or 6
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DESCRIPTION = 9 must not be designated directly above a DESCRIPTION =10
DESCRIPTION = 6 must not be designated for a layer above a DESCRIPTION =5

MEAN_THICKNESS of overlay must exceed 0.8 inch for DESCRIPTION = 1

A DESCRIPTION = 11 (embankment) cannot exist in GPS6A

For sections in the GPS7A Experiment, refer to INV_LAYER:

Check for the following:

DESCRIPTION

MATERIAL_TYPE

2

71-73,81, 83

2,71-73

1

74,75, 77

4-6

28

22 -24,26 - 44, 46

22 -24,26 - 44, 46

Nfojfoa|h|W|(O|F|©

51-65

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO = 1)

If a section has DESCRIPTION = 7, MATERIAL_TYPE = 51 - 65, then a layer with
DESCRIPTION =5, MATERIAL_TYPE = 22 - 44, or 46 must exist or a layer with
DESCRIPTION = 6, MATERIAL_TYPE = 22 - 44, or 46 must exist

There cannot be two layers with a DESCRIPTION =1

There cannot be two layers with a DESCRIPTION =3

There cannot be two layers with a DESCRIPTION =5

There cannot be two layers with a DESCRIPTION =7

With a DESCRIPTION = 1 there must be an underlying layer with a DESCRIPTION = 3

The uppermost (top layer) of a pavement must have a DESCRIPTION =1, 2, 9 or 10

A DESCRIPTION = 9 must not be designated directly above DESCRIPTION =10
A DESCRIPTION = 6 must not be designated above a DESCRIPTION =5

MEAN_THICKNESS of overlay must exceed 0.8 inch for DESCRIPTION = 1

A DESCRIPTION = 11 (embankment) cannot exist in GPS7A
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For sections in the GPS-9 Experiment, refer to INV_LAYER:

Check for the following:

DESCRIPTION

MATERIAL TYPE

1

4-6

71,77,78,79, 80, 85

4-6

22 - 24, 26 - 44, or 46

21 — 44

~N| OO0 W |

51-65

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO =1)

There cannot be two layers with a DESCRIPTION =1
There cannot be two layers with a DESCRIPTION =3
There cannot be two layers with a DESCRIPTION =5

There cannot be two layers with a DESCRIPTION =7

With a DESCRIPTION = 1 there must be an underlying layer with a DESCRIPTION = 3

The uppermost or top layer of a pavement structure must have a DESCRIPTION =1

A DESCRIPTION = 6 must not be designated for a layer above a layer(s) with

DESCRIPTION =5

A DESCRIPTION = 4 cannot exist in GPS-9

A DESCRIPTION = 11 (embankment) cannot exist in GPS-9

All SPS4, 5, 6, 7 and -9:

(Not supplementals)

MIN_THICKNESS
MEAN_THICKNESS
MAX_THICKNESS
DESCRIPTION MATERIAL_TYPE STD_DEV_THICKNESS
2 71-73,81-83 0.1-15
5 22 -46 3.0-24.0
6 22 - 46 4.0 -47.9
7 51 - 65 null
9 2 0.0-25

Page 2-21



MIN_THICKNESS
MEAN_THICKNESS
MAX_THICKNESS
DESCRIPTION MATERIAL_TYPE STD_DEV_THICKNESS

10 11,12,71-73,81 -84 0.0-2.0

Error message INV_LAYER-E-107

e For non-null values of the variables MIN_THICKNESS <= MEAN_THICKNESS <=
MAX_THICKNESS

Error message INV_LAYER-E-117

e For non-null values of the variables STD_DEV_THICKNESS <= 0.5 * (MAX_THICKNESS -
MIN_THICKNESS)

Error message INV_LAYER-E-118

Conditions 1 and 2, below, apply to all of the following tables containing SPS experiment-
specific checks on DESCRIPTION and MATERIAL_TYPE.

1. The DESCRIPTION code must exist unless preceded by an “if".

2. The MATERIAL_TYPE is associated only with the DESCRIPTION that is on the same line of
the table.

For projects in the SPS4 Experiment:

(Not supplementals)

MIN_THICKNESS
MEAN_THICKNESS
MAX_THICKNESS
DESCRIPTION | MATERIAL_TYPE | STD_DEV_THICKNESS

3 4,5 6.0-13.0

Error message: INV_LAYER-E-107
e The top layer can only have a DESCRIPTION = 2, 3, 9, 10 (not supplementals)
Error message: INV_LAYER-E-101

e Alayer with DESCRIPTION = 3, 4, 5, 6, or 7 must not be above a layer with DESCRIPTION
=2

Error message: INV_LAYER-E-103
e Alayer with DESCRIPTION =4, 5, 6, or 7 must not be above a layer with DESCRIPTION = 3

Error message: INV_LAYER-E-103
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A layer with DESCRIPTION = 5, 6, or 7 must not be above a layer with DESCRIPTION = 4
Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 6 or 7 must not be above a layer with DESCRIPTION =5
Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 7 must not be above a layer with DESCRIPTION = 6
Error message: INV_LAYER-E-103

For LAYER_NO =1, the DESCRIPTION must always = 7

Error message: INV_LAYER-E-105

There must be a layer with a DESCRIPTION of 3

Error message: INV_LAYER-E-110

There must be a layer with a DESCRIPTION of 5

Error message: INV_LAYER-E-111

There cannot be two layers with a DESCRIPTION =3

Error message: INV_LAYER-E-112

There cannot be two layers with a DESCRIPTION =5

Error message: INV_LAYER-E-112

There cannot be two layers with a DESCRIPTION =7

Error message: INV_LAYER-E-112

The uppermost or top layer of a pavement structure must have a DESCRIPTION = 3 (not
supplementals)

Error message: INV_LAYER-E-116

If a section has DESCRIPTION = 2, then a layer with DESCRIPTION = 5 must exist directly
below the layer with DESCRIPTION = 2 (not supplementals)

Error message: INV_LAYER-E-119

A DESCRIPTION = 6 must not be designated above a layer(s) with DESCRITION =5
Error message: INV_LAYER-E-103

A DESCRIPTION = 1 (overlay) cannot exist in SPS4 (not supplementals)

Error message: INV_LAYER-E-109

A DESCRIPTION = 11 (embankment) cannot exist in SPS4 (not supplementals)
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Error message: INV_LAYER-E-121
For projects in the SPS5 Experiment:

(Not supplementals)

MIN_THICKNESS
MEAN_THICKNESS
DESCRIPTION | MATERIAL_TYPE | MAX_THICKNESS | STD_DEV_THICKNESS

3 1 0.0-10.0 0.0-10.0

If 4 (below 3) 1 1.0-10.0 0.0-10.0

Error message: INV_LAYER-E-107
e The top layer can only have a DESCRIPTION = 2, 3, 9, 10 (not supplementals)
Error message: INV_LAYER-E-101

o Alayer with DESCRIPTION = 3, 4, 5, 6, 7, or 8 must not be above a layer with
DESCRIPTION =2

Error message: INV_LAYER-E-103

e A layer with DESCRIPTION = 3, 4, 5, 6,7, 8, or 11 must not be above a layer with
DESCRIPTION =9

Error message: INV_LAYER-E-103

e Alayer with DESCRIPTION = 3, 4, 5, 6, 7, or 8 must not be above a layer with
DESCRIPTION =10

Error message: INV_LAYER-E-103

o Alayer with DESCRIPTION =4, 5, 6, or 7 must not be above a layer with DESCRIPTION = 3
Error message: INV_LAYER-E-103

e Alayer with DESCRIPTION =5, 6, or 7 must not be above a layer with DESCRIPTION = 4
Error message: INV_LAYER-E-103

e Alayer with DESCRIPTION = 6 or 7 must not be above a layer with DESCRIPTION =5
Error message: INV_LAYER-E-103

o Alayer with DESCRIPTION = 7 must not be above a layer with DESCRIPTION = 6 or 11
Error message: INV_LAYER-E-103

o Alayer with DESCRIPTION =1 or 4 cannot be above a layer with DESCRIPTION =9 and
MEAN_THICKNESS > 0 (not supplementals)
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Error message: INV_LAYER-E-104

e For LAYER_NO =1, the DESCRIPTION must always equal 7

Error message: INV_LAYER-E-105

e There cannot be a layer with a DESCRIPTION = 1 (not supplementals)

Error message: INV_LAYER-E-109

e There must be a layer with a DESCRIPTION of 3

Error message: INV_LAYER-E-110

e There must be a layer with a DESCRIPTION of 5

Error message: INV_LAYER-E-111

e There cannot be two layers with a DESCRIPTION of 3

Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 5

Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 7

Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 9

Error message: INV_LAYER-E-112

For projects in the SPS6 Experiment:

(Not supplementals)

MIN_THICKNESS
MEAN_THICKNESS
MAX_THICKNESS
DESCRIPTION | MATERIAL_TYPE | STD_DEV_THICKNESS
3 4,5 7.0-13.0
If 4 1 0.0-10.0
If 8 74 -84 0.1-6.0

Error message: INV_LAYER-E-107

e The top layer must have DESCRIPTION of 1, 2, 3, 9, or 10

Error message: INV_LAYER-E-122
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A layer with DESCRIPTION = 1 cannot be above a layer with DESCRIPTION = 1 and
MEAN_THICKNESS greater than 0 (not supplementals)

Error message: INV_LAYER-E-104

A layer with DESCRIPTION = 3, 4, 5, 6, 7, or 8 must not be above a layer with
DESCRIPTION =1

Error message: INV_LAYER-E-103

A layer with DESCRIPTION =1, 3, 5, 6, 7, or 8 must not be above a layer with
DESCRIPTION =2

Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 1 or 4 cannot be above a layer with DESCRIPTION =9 and
MEAN_THICKNESS > 0 (not supplementals)

Error message: INV_LAYER-E-104

A layer with DESCRIPTION = 3, 4, 5, 6, 7, or 8 must not be above a layer with
DESCRIPTION =9

Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 3, 5, 6, 7, or 8 must not be above a layer with DESCRIPTION
=10

Error message: INV_LAYER-E-103

A layer with DESCRIPTION =5, 6, or 7 must not be above a layer with DESCRIPTION =3
Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 4 must not be above a layer with DESCRIPTION = 3
Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 6 or 7 must not be above a layer with DESCRIPTION =5
Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 7 cannot be above a layer with DESCRIPTION = 6

Error message: INV_LAYER-E-103

For LAYER_NO = 1, the DESCRIPTION must always equal 7

Error message: INV_LAYER-E-105

A layer with a DESCRIPTION of 3 must exist

Error message: INV_LAYER-E-110
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e Alayer with a DESCRIPTION of 5 must exist

Error message: INV_LAYER-E-111

e There must be a layer with a DESCRIPTION = 5 immediately below a layer with a

DESCRIPTION =3

Error message: INV_LAYER-E-108

e There cannot be two layers with a DESCRIPTION of 3

Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 5

Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 7

Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 9

Error message: INV_LAYER-E-112

e A DESCRIPTION =11 (embankment) cannot exist (not supplementals)

Error message: INV_LAYER-E-121

For projects in the SPS7 Experiment:

(Not supplementals)

MIN_THICKNESS
MEAN_THICKNESS
MAX_THICKNESS

DESCRIPTION | MATERIAL_TYPE | STD_DEV_THICKNESS
3 4,5,6 7.0-13.0
If4 1 0.0

Error message: INV_LAYER-E-107

o Alayer with DESCRIPTION = 3, 4, 5, 6, 7, or 8 must not be above a layer with

DESCRIPTION =1

Error message: INV_LAYER-E-103

e Alayer with DESCRIPTION =1, 3, 4, 5, 6, 7, or 8 must not be above a layer with

DESCRIPTION = 2

Error message: INV_LAYER-E-103
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A layer with DESCRIPTION = 3, 5, 6, 7, or 8 must not be above a layer with DESCRIPTION
=9o0r10

Error message: INV_LAYER-E-103

A layer with DESCRIPTION =5, 6 or 7 must not be above a layer with DESCRIPTION =3
Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 3 must not be above a layer with DESCRIPTION =4

Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 6 or 7 must not be above a layer with DESCRIPTION =5
Error message: INV_LAYER-E-103

A layer with DESCRIPTION = 7 must not be above a layer with DESCRIPTION = 6

Error message: INV_LAYER-E-103

There must be a layer with DESCRIPTION = 5 directly beneath the layer with
DESCRIPTION =3

Error message: INV_LAYER-E-108
A layer with DESCRIPTION = 1 cannot have a MEAN_THICKNESS > 0 (not supplementals)
Error message: INV_LAYER-E-113

A layer with DESCRIPTION = 1 or 4 cannot be above a layer with DESCRIPTION =9 and
MEAN_THICKNESS > 0 (not supplementals)

Error message: INV_LAYER-E-104

For LAYER_NO =1, the DESCRIPTION must always equal 7
Error message: INV_LAYER-E-105

A layer with a DESCRIPTION of 3 must exist

Error message: INV_LAYER-E-110

A layer with a DESCRIPTION of 5 must exist

Error message: INV_LAYER-E-111

There cannot be two layers with a DESCRIPTION of 3

Error message: INV_LAYER-E-112

There cannot be two layers with a DESCRIPTION of 5

Error message: INV_LAYER-E-112
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e There cannot be two layers with a DESCRIPTION of 7
Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 9 with a MEAN_THICKNESS > 0
Error message: INV_LAYER-E-114

e A DESCRIPTION =11 (embankment) cannot exist (not supplementals)
Error message: INV_LAYER-E-121

For projects in the SPS9 Experiment:

(Not supplementals)

MIN_THICKNESS
MEAN_THICKNESS
MAX_THICKNESS
DESCRIPTION | MATERIAL_TYPE | STD_DEV_THICKNESS

3 1,4,56 0.0-13.0
4 1 0.0-10.0
11 51-65 4.0-47.9

Error message: INV_LAYER-E-107

e The top layer must have DESCRIPTION of 3 or a DESCRIPTION = 1 or 9 with a
MEAN_THICKNESS =0

Error message: INV_LAYER-E-122

e Alayer with DESCRIPTION = 6, 7, or 11 cannot be above a layer with DESCRIPTION = 3 or
5

Error message: INV_LAYER-E-103

o Alayer with DESCRIPTION =5, 6, 7, or 11 cannot be above a layer with DESCRIPTION = 4
Error message: INV_LAYER-E-103

e Alayer with DESCRIPTION =7 or 11 cannot be above a layer with DESCRIPTION =6 or 8
Error message: INV_LAYER-E-103

e Alayer with DESCRIPTION = 3 - 8 or 11 cannot be above a layer with DESCRIPTION =9
Error message: INV_LAYER-E-103

e A layer with DESCRIPTION = 7 cannot be above a layer with DESCRIPTION = 11

Error message: INV_LAYEROE-103
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e For LAYER_NO =1, the DESCRIPTION must always equal 7
Error message: INV_LAYER-E-105

e There must be a layer with a DESCRIPTION of 3
Error message: INV_LAYER-E-110

e There cannot be two layers with a DESCRIPTION of 3
Error message: INV_LAYER-E-112

e There must be a layer with a DESCRIPTION of 4 or 5 directly beneath the layer with a
DESCRIPTION of 3

Error message: INV_LAYER-E-115

e There must be a layer with a DESCRIPTION of 5
Error message: INV_LAYER-E-111

e There cannot be two layers with a DESCRIPTION of 5
Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 7
Error message: INV_LAYER-E-112

e There cannot be two layers with a DESCRIPTION of 9
Error message: INV_LAYER-E-112

Summary of INV_LAYER Error messages:

E-101: {STATE_CODE, SHRP_ID, LAYER_NO} description {DESCRIPTION} is invalid for top
layer

E-103: {STATE_CODE, SHRP_ID, LAYER_NO, DESCRIPTION} layer not allowed above layer
{LAYER_NO-1} with description {DESCRIPTION (LAYER_NO-1)}

E-104: {STATE_CODE, SHRP_ID, LAYER_NO, DESCRIPTION} above a layer {LAYER_NO-1}
with DESCRIPTION {DESCRIPTION} and MEAN_THICKNESS {MEAN_THICKNESS} > 0.

E-105: {STATE_CODE, SHRP_ID} LAYER_NO = 1 must have DESCRIPTION = 7 not
{DESCRIPTION}

E-107: {STATE_CODE, SHRP_ID} a mismatch between two or more of description
{DESCRIPTION}, material {(MATERIAL_TYPE}, mean thickness {MEAN_THICKNESS}, min
thickness {MIN_THICKNESS}, max thickness {MAX_THICKNESS}, SD thickness
{STD_DEV_THICKNESS}

E-108: {STATE_CODE, SHRP_ID} layer no {LAYER_NO-1} must be base layer not
{DESCRIPTION} below original surface.
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E-109: {STATE_CODE, SHRP_ID} no overlay allowed layer_no {LAYER_NO} invalid description
{DESCRIPTION}

E-110: {STATE_CODE, SHRP_ID} missing original surface layer
E-111: {STATE_CODE, SHRP_ID} missing base layer

E-112: {STATE_CODE, SHRP_ID} layer _no {LAYER_NOa} and layer_no {LAYER_NOb} both
description {DESCRIPTION}

E-113: {STATE_CODE, SHRP_ID, LAYER_NO} overlay must have a thickness = 0 not
{MEAN_THICKNESS below overlay {LAYER_NO+1}

E-114: {STATE_CODE, SHRP_ID} layer_no {LAYER_NOa} and layer_no {LAYER_NOb} both
non-zero thickness friction courses

E-115: {STATE_CODE, SHRP_ID} layer_no {LAYER_NO} description {DESCRIPTION} not 5 or
6 below layer_no {LAYER_NO+1} original surface

E-116: {STATE_CODE, SHRP_ID, LAYER_NO} top layer must be original surface not description
{DESCRIPTION}

E-117: {STATE_CODE, SHRP_ID, LAYER_NO} invalid relation thicknesses min
{MIN_THICKNESS} <= mean {MEAN_THICKNESS} <= max {MAX_THICKNESS}

E-118: {STATE_CODE, SHRP_ID, LAYER_NO} Std Dev {STD_DEV_THICKNESS} should be <=
0.5 * {MAX_THICKNESS} - {MIN_THICKNESS}

E-119: {STATE_CODE, SHRP_ID} layer no {LAYER_NO} seal coat requires base layer for layer
{LAYER_NO-1} below not description {DESCRIPTION}

E-120: {STATE_CODE, SHRP_ID} layer_no {LAYER_NO} interlay requires DESCRIPTION =5
or 6 above as layer_no = {LAYER_NO+1} not description {DESCRIPTION}

E-121: {STATE_CODE, SHRP_ID} no embankment allowed layer_no {LAYER_NO} invalid
description {DESCRIPTION}

E-122: {STATE_CODE, SHRP_ID, LAYER_NO} top layer invalid description {DESCRIPTION}

Table: INV_MAJOR_IMP

No Level E Checks

Table: INV_MODIFIER

e An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION =1, 3-6, 8, or 9,
MATERIAL_TYPE=1-3, 9, 10, 28 - 46, 78, 80, 81, or 84

Error Message: INV_MODIFIER-E-1, An equivalent LAYER_NO should exist in INV_LAYER
with DESCRIPTION = 1, 3 - 6, 8 or 9 with MATERIAL_TYPE =1 - 3, 9, 10, 28 - 46, 78, 80,
81, 84.
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Table: INV_PCC_JOINT

e An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION = 1, 3, or 5 with
MATERIAL_TYPE =4 -6, 38

Error Message: INV_PCC_JOINT-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3 - 6, 8 or 9 with MATERIAL_TYPE=1-3, 9, 10, 28 -
46, 78, 80, 81, 84.

Table: INV_PCC_MIXTURE

e An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION = 1, 3, or 5 with
MATERIAL_TYPE =4 -6, 38

Error Message: INV_PCC_MIXTURE-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3, 5 with MATERIAL_TYPE =4 - 6, 38.

e Ensure that SLUMP_MIN < SLUMP_MEAN < SLUMP_MAX

Error Message: INV_PCC_MIXTURE-E-2, SLUMP_MIN <= SLUMP_MEAN <=
SLUMP_MAX.

e Ensure that SLUMP_STD_DEV < 0.5 * (SLUMP_MAX - SLUMP_MIN)

Error Message: INV_PCC_MIXTURE-E-3, SLUMP_STD_DEV <= 0.5 * (SLUMP_MAX -
SLUMP_MIN).

e Ensure that ENTRAINED_AIR_MIN < ENTRAINED_AIR_MEAN < ENTRAINED_AIR_MAX

Error Message: INV_PCC_MIXTURE-E-4, ENTRAINED_AIR_MIN <=
ENTRAINED_AIR_MEAN <= ENTRAINED_AIR_MAX.

Table: INV_PCC_STEEL

e An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION = 1, 3, or 5 with
MATERIAL_TYPE =5, 6

Error Message: INV_PCC_STEEL-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3, 5 with MATERIAL_TYPE =5, 6.

e Must not have an entry in INV_PCC_STEEL for GPS3

Error Message: INV_PCC_STEEL-E-2, Must not have an entry in INV_PCC_STEEL for
GPS-3.

e Must have REINFORCING_TYPE between 1 and 3 for GPS4 or GPS5

Error Message: INV_PCC_STEEL-E-3, Must have REINFORCING_TYPE between 1 and 3
for GPS-4 and 5.

Table: INV_PCC_STRENGTH
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An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION = 1, 3, or 5 with
MATERIAL_TYPE =4 -6

Error Message: INV_PCC_STRENGTH-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION =1, 3, 5 with MATERIAL_TYPE =4 - 6.

Ensure that ELASTIC_MOD_MIN < ELASTIC_MOD_MEAN < ELASTIC_MOD_MAX

Error Message: INV_PCC_STRENGTH-E-2, The following relationship must exist:
ELASTIC_MOD_MIN <= ELASTIC_MOD_MEAN <= ELASTIC_MOD_MAX.

Ensure that ELASTIC_MOD_STD_DEV < 0.5 * (ELASTIC_MOD_MAX -
ELASTIC_MOD_MIN)

Error Message: INV_PCC_STRENGTH-E-3, ELASTIC_MOD_STD_DEV must be <= 0.5 *
(ELASTIC_MOD_MAX - ELASTIC_MOD_MIN).

Ensure that FLEXURAL_STRENGTH_MIN < FLEXURAL_STRENGTH_MEAN <
FLEXURAL_STRENGTH_MAX

Error Message: INV_PCC_STRENGTH-E-4, The following relationship must exist:
FLEXURAL_STENGTH_MIN <= FLEXURAL_STENGTH_MEAN <=
FLEXURAL_STENGTH_MAX.

Ensure that FLEXURAL_STRENGTH_STD_DEV < 0.5 * (FLEXURAL_STRENGTH_MAX -
FLEXURAL_STRENGTH_MIN)

Error Message: INV_PCC_STRENGTH-E-5, FLEXURAL_STENGTH_STD_DEV <= 0.5 *
(FLEXURAL_STENGTH_MAX - FLEXURAL_STENGTH_MIN).

Ensure that COMP_STRENGTH_MIN < COMP_STRENGTH_MEAN <
COMP_STRENGTH_MAX

Error Message: INV_PCC_STRENGTH-E-6, The following relationship must exist:
COMP_STRENGTH_MIN <= COMP_STRENGTH_MEAN <= COMP_STRENGTH_MAX.

Ensure that COMP_STRENGTH_STD_DEV < 0.5 * (COMP_STRENGTH_MAX -
COMP_STRENGTH_ MIN)

Error Message: INV_PCC_STRENGTH-E-7, COMP_STENGTH_STD_DEV <= 0.5 *
(COMP_STENGTH_MAX - COMP_STENGTH_MIN).

Ensure that TENSILE_STRENGTH_MIN < TENSILE_STRENGTH_MEAN <
TENSILE_STRENGTH_MAX

Error Message: INV_PCC_STRENGTH-E-8, The following relationship must exist:
TENSILE_STRENGTH_MIN <= TENSILE_STRENGTH_MEAN <=
TENSILE_STRENGTH_MAX.

Ensure that TENSILE_STRENGTH_STD_DEV < 0.5 * (TENSILE_STRENGTH_MAX -
TENSILE_STRENGTH_MIN)

Error Message: INV_PCC_STRENGTH-E-9, TENSILE_STRENGTH_STD_DEV <= 0.5 *
(TENSILE_STRENGTH_MAX - TENSILE_STRENGTH_MIN).
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Ensure that COMP_STRENGTH_MAX > FLEXURAL_STRENGTH_MAX >
TENSILE_STRENGTH_MAX

Error Message: INV_PCC_STRENGTH-E-10, The following relationship must exist:
COMP_STRENGTH_MAX >= FLEXURAL_STRENGTH_MAX >=
TENSILE_STRENGTH_MAX.

Ensure that COMP_STRENGTH_MIN > FLEXURAL_STRENGTH_MIN >
TENSILE_STRENGTH_MIN

Error Message: INV_PCC_STRENGTH-E-11, The following relationship must exist:
COMP_STRENGTH_MIN >= FLEXURAL_STRENGTH_MIN >= TENSILE_STRENGTH_MIN.

Ensure that COMP_STRENGTH_MEAN > FLEXURAL_STRENGTH_MEAN >
TENSILE_STRENGTH_MEAN

Error Message: INV_PCC_STRENGTH-E-12, The following relationship must exist:
COMP_STRENGTH_MEAN >= FLEXURAL_STRENGTH_MEAN >=
TENSILE_STRENGTH_MEAN.

Table: INV_PMA

An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION =1, 3-6, 8, 0r9,
MATERIAL_TYPE =1-3,9, 10, 28 - 46, 78, 80, 81, or 84

Error Message: INV_PMA-E-1, An equivalent LAYER_NO should exist in INV_LAYER with
DESCRIPTION =1, 3 - 6, 8 or 9 with MATERIAL_TYPE =1 -3, 9, 10, 28 - 46, 78, 80, 81, 84.
If MINERAL_FILLER =5, then MINERAL_FILLER_OTHER should have a value

Error Message: INV_PMA-E-2, If MINERAL_FILLER =5, then MINERAL _FILLER_OTHER
should have a value.

Table: INV_PMA_ASPHALT

A LAYER_NO should exist in INV_LAYER with DESCRIPTION =1, 3 -6, 8, or 9,
MATERIAL_TYPE=1-3, 9, 10, 28 - 46, 78, 80, 81, or 84

Error Message: INV_PMA_ASPHALT-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3 - 6, 8 or 9 with MATERIAL_TYPE=1-3, 9, 10, 28 -
46, 78, 80, 81, 84.

If ASPHALT_GRADE =17, 35, or 41, then ASPHALT_GRADE_OTHER should have a value

Error Message: INV_PMA_ASPHALT-E-2, If ASPHALT_GRADE =17, 35 or 41, then
ASPHALT_GRADE_OTHER should have a value.

If SOURCE = 77 then SOURCE_OTHER should have a value

Error Message: INV_PMA_ASPHALT-E-3, If SOURCE = 77, then SOURCE_OTHER should
have a value.

Ensure that ORIG_ASPHALT_VISCOSITY_140 > ORIG_ASPHALT_VISCOSITY_275
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Error Message: INV_PMA_ASPHALT-E-4, ORIG_ASPHALT_VISCOSITY_140 >
ORIG_ASPHALT_VISCOSITY_275.

Ensure that ORIG_PENETRATION_77 > ORIG_PENETRATION_39

Error Message: INV_PMA_ASPHALT-E-5, ORIG_PENETRATION_77 >
ORIG_PENETRATION_39.

Ensure that ORIG_DUCTILITY_77 > ORIG_DUCTILITY_39

Error Message: INV_PMA_ASPHALT-E-6, ORIG_DUCTILITY_77 > ORIG_DUCTILITY_39.
Ensure that LAB_VISCOSITY_140 > LAB_VISCOSITY_275

Error Message: INV_PMA_ASPHALT-E-7, LAB_VISCOSITY_140 > LAB_VISCOSITY_275.
Ensure that LAB_PENETRATION_77 > LAB_PENETRATION_39

Error Message: INV_PMA_ASPHALT-E-8, LAB_PENETRATION_77 >
LAB_PENETRATION_39.

Ensure that LAB_DUCTILITY_77 > LAB_DUCTILITY_39

Error Message: INV_PMA_ASPHALT-E-9, LAB_DUCTILITY_77 > LAB_DUCTILITY_39.

Table: INV_PMA_COMPACTION

An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION =1, 3-6, 8, 0r 9,
MATERIAL_TYPE =1-3,9, 10, 28 - 46, 78, 80, 81, or 84

Error Message: INV_PMA_COMPACTION-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3 - 6, 8 or 9 with MATERIAL_TYPE =1- 3,9, 10, 28 -
46, 78, 80, 81, 84.

Table: INV_PMA_CONSTRUCTION

An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION =1, 3-6, 8, 0r 9,
MATERIAL_TYPE =1 -3, 9, 10, 28, 29, 31, 32, 34, 35, 46, 77, 78, 80, or 84

Error Message: INV_PMA_CONSTRUCTION-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3 - 6, 8 or 9 with MATERIAL_TYPE =1 - 3, 9, 10, 28,
29, 31, 32, 34, 35, 46, 77, 78, 80, 84.

Ensure that LAYDOWN_TEMP_MIN < LAYDOWN_TEMP_MEAN < LAYDOWN_TEMP_MAX

Error Message: INV_PMA_CONSTRUCTION-E-2, LAYDOWN_TEMP_MIN <=
LAYDOWN_TEMP_MEAN <= LAYDOWN_TEMP_MAX.

Ensure that LAYDOWN_TEMP_STD_DEV < 0.5 * (LAYDOWN_TEMP_MAX -
LAYDOWN_TEMP_MIN)

Error Message: INV_PMA_CONSTRUCTION-E-3, LAYDOWN_TEMP_STD_DEV <=0.5*
(LAYDOWN_TEMP_MAX - LAYDOWN_TEMP_MIN).
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Table: INV_PMA_ORIG_MIX

e An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION =1, 3 -6, 8, or 9,
MATERIAL_TYPE=1-3,9, 10, 28 - 35, 46, 77, 78, 80, 81, or 84

Error Message: INV_PMA_ORIG_MIX-E-1, An equivalent LAYER_NO should exist in
INV_LAYER with DESCRIPTION = 1, 3 - 6, 8 or 9 with MATERIAL_TYPE =1 - 3, 9, 10, 28,
29, 31, 32, 34, 35, 46, 77, 78, 80, 84.

e If ANTISTRIP_AGENT TYPE = 70, then ANTISTRIP_AGENT_TYPE_OTHER must have a
value

Error Message: INV_PMA_ORIG_MIX-E-2, In INV_PMA_ORIG_MIX, if antistrip_agent_type
=70 then ANTISTRIP_AGENT_TYPE_OTHER must be non-null.

e Ensure that BULK_SPEC_GRAVITY_MIN < BULK_SPEC_GRAVITY_MEAN <
BULK_SPEC_GRAVITY_MAX

e Ensure that BULK_SPEC_GRAVITY_STD_DEV < 0.5 * (BULK_SPEC_GRAVITY_MAX -
BULK_SPEC_GRAVITY_MIN)

e Ensure that ASPHALT_CONTENT_MIN < ASPHALT_CONTENT_MEAN <
ASPHALT_CONTENT_MAX

e Ensure that ASPHALT_CONTENT_STD_DEV < 0.5 * (ASPHALT_CONTENT_MAX -
ASPHALT_CONTENT_MIN)

e Ensure that PCT_AIR_VOIDS_MIN < PCT_AIR_VOIDS_MEAN < PCT_AIR_VOIDS_MAX

e Ensure that PCT_AIR_VOIDS_STD_DEV < 0.5 * (PCT_AIR_VOIDS_MAX -
PCT_AIR_VOIDS_MIN)

Ensure that MAX_SPEC_GRAVITY > BULK_SPEC_GRAVITY_MAX

Table: INV_PMA_ROLLER

e An equivalent LAYER_NO should exist in INV_LAYER with DESCRIPTION =1,3-6, 8, or 9,
MATERIAL_TYPE =1-3, 9, 10, 28, 29, 31, 32, 34, 35, 46, 77, 78, 80, 84

Table: INV_SHOULDER

No Level E checks.

Table: INV_STABIL

o If STABIL_AGENT_TYPE = 8, then STABIL_AGENT_TYPE_OTHER must have a value

Tables: INV_STABIL, INV_LAYER
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e For matching STATE_CODE, SHRP_ID, LAYER_NO, check that the STABIL_AGENT_TYPE
in INV_STABIL conforms with MATERIAL_TYPE from INV_LAYER as follows:

(INV_STABIL) (INV_LAYER)
STABIL_AGENT_TYPE | MATERIAL_TYPE
1 28 - 36, 39, 46
2,3 30, 33, 46
4 27,37, 38, 43, 49
5 42
6,7 44

Table: INV_SUBGRADE

e Ensure that IN_SITU_DRY_DEN_MIN < IN_SITU_DRY_DEN_MEAN <
IN_SITU_DRY_DEN_MAX

e Ensure that IN_SITU_DRY_DEN_STD_DEV < 0.5 * (IN_SITU_DRY_DEN_MAX -
IN_SITU_DRY_DEN_MIN)

e Ensure that IN_SITU_MOISTURE_DW_MIN < IN_SITU_MOISTURE_DW_MEAN <
IN_SITU_MOISTURE_DW_MAX

e Ensure that IN_SITU_MOISTURE_DW_STD_DEV < 0.5 * (IN_SITU_MOISTURE_DW_MAX
- IN_SITU_MOISTURE_DW_MIN)

e Ensure that IN_SITU_MOISTURE_OPT_MIN < IN_SITU_MOISTURE_OPT_MEAN <
IN_SITU_MOISTURE_OPT_MAX

e Ensure that IN_SITU_MOISTURE_OPT_STD_DEV < 0.5 *
(IN_SITU_MOISTURE_OPT_MAX - IN_SITU_MOISTURE_OPT_MIN)

o Ensure that RELATIVE_DENSITY_MIN < RELATIVE_DENSITY_MEAN <
RELATIVE_DENSITY_MAX

e Ensure that RELATIVE_DENSITY_STD_DEV < 0.5 * (RELATIVE_DENSITY_MAX -
RELATIVE_DENSITY_MIN)

e Ensure that LAB_DENSITY_MIN < LAB_DENSITY_MAX

e Ensure that 99 * (IN_SITU_DRY_DEN_PCF_MAX / MAXIMUM_LAB_DRY_DENSITY) <
IN_SITU_DRY_DEN_MAX < 101 * (IN_SITU_DRY_DEN_PCF_MAX/
MAXIMUM_LAB_DRY_DENSITY)

e Repeat for respective MEAN and MIN values

e Ensure that 99 * (IN_SITU_MOISTURE_DW_MAX/
OPTIMUM_LAB_MOISTURE_CONTENT) < IN_SITU_MOISTURE_OPT_MAX < 101 *
(IN_SITU_MOISTURE_DW_MAX / OPTIMUM_LAB_MOISTURE_CONTENT)

e Repeat for respective MEAN and MIN values
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e A LAYER_NO should exist in INV_LAYER with DESCRIPTION = 7 with
MATERIAL_TYPE =51 - 65

Table: INV_UNBOUND

Extract RECORD_STATUS, NO_40_PASSING, and NO_200_PASSING from INV_GRADATION
for matching STATE_CODE, SHRP_ID and LAYER_NO.

Extract PLASTICITY_INDEX, LIQUID_LIMIT, and PLASTIC_LIMIT from INV_UNBOUND.

Extract AASHTO_SOIL_CLASS from INV_UNBOUND.

e Generate a value of Gl based on the following calculations

F =NO_200_PASSING
LL = Liquid Limit

Pl = Plasticity Index
Gl =(F-35)[0.2+0.005 (LL - 40)] + 0.01 (F - 15) (PI - 10)

If Gl <0, then GI = 0; if GI > 20, then Gl = 20
If RECORD_STATUS > ‘D’, then the value of AASHTO_SOIL_CLASS in INV_UNBOUND must
match the criteria in the following table:

AASHTO LIQ. LIM.-
SOIL NO. 40 NO. 200 PLASTICITY LIQUID | PLASTICITY
CLASS PASSING PASSING INDEX Gl LIMIT INDEX

01 <30 <15 <6 0

02 <50 <25 <6 0

03 >50 <10 NP 0

04 <35 <10 0 <40

05 <35 <10 0 >40

06 <35 >10 <4 <40

07 <35 >10 <4 >40

08 >35 <10 <8 <40

09 >35 <10 <12 >40

10 >35 >10 <16 <40

11 >35 >10 <20 >40 >30

12 >35 >10 <20 >40 <30

If the check indicates that the AASHTO_SOIL_CLASS does not meet the criteria above, a
message statement indicating that “AASHTO_SOIL_CLASS does not match gradation and
Atterberg data” is appropriate.

e Ensure that IN_SITU_DRY_DEN_MIN < IN_SITU_DRY_DEN_MEAN <
IN_SITU_DRY_DEN_MAX

e Ensure that IN_SITU_DRY_DEN_STD DEV < 0.5 * (IN_SITU_DRY_DEN_MAX -
IN_SITU_DRY_DEN_MIN)
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Ensure that IN_SITU_MOISTURE_MIN < IN_SITU_MOISTURE_MEAN <
IN_SITU_MOISTURE_MAX

Ensure that IN_SITU_MOISTURE_STD_DEV < 0.5 * (IN_SITU_MOISTURE_MAX -
IN_SITU_MOISTURE_MIN)

Ensure that COMP_STRENGTH_MIN < COMP_STRENGTH_MEAN <
COMP_STRENGTH_MAX

Ensure that COMP_STRENGTH_STD_DEV < 0.5 * (COMP_STRENGTH_MAX -
COMP_STRENGTH_MIN)
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3 MATERIALS TESTING QC PROGRAMS

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when
changes are made to a given record or to selected related records.

B. Dependency Checks

Dependency checks (B) are performed on records at level A. For the Materials Testing data, the
dependency checks are:

e For a given record in the TST_UGO07_SS07_* tables, check to make sure that all existing
records in TST _SAMPLE LOG  with matching  STATE_CODE, SHRP_ID,
CONSTRUCTION_NO, and SAMPLE_NO are at level E

e No B level checks on other TST_* tables

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are required
(i.e., X = always; * = conditionally).

Table Field Condition
TST_AC_MOIST_DAMAGE CORE_DIAM X
CORE_THICK X
HEIGHT_STRIP_PEN X
SAMPLE_NO X
STRIP_RATING_C X
STRIP_RATING_F X
STRIP_RATING_P X
STRIP_RATING_PCF X
TST_ACO01 CORE_AVG_THICKNESS *
* not required if VISUAL_EXAM*=07;
Must be null
SAMPLE_NO X
TST _ACO01_LAYER LAYER_DESCRIPTION X
TST_ACO02 BSG *
WATER_ABS *
* N/A if COMMENT _* =7 or 15
SAMPLE_NO X
TST_ACO03 MAX_SPEC_GRAVITY X
SAMPLE_NO X
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TST_ACO04

TST_ACO5

ASPHALT_CONTENT_MEAN
SAMPLE_NO

BSG_AFTER_MOLDING_1 U
BSG_AFTER_MOLDING 2 U
BSG_AFTER_MOLDING_3_U
BSG_AFTER_MOLDING_4_C
BSG_AFTER_MOLDING_5_C

BSG_AFTER_VAC_SATURATION_4 C
BSG_AFTER_VAC_SATURATION_5_C
COARSE_AGG_STRIPPED 4 C
COARSE_AGG_STRIPPED 5_C

CONSTRUCTION_NO
DIAMETER 1 _U
DIAMETER 2_U
DIAMETER 3 U
DIAMETER_4_C

DIAMETER 5_C
FINE_AGG_STRIPPED 4 _C
FINE_AGG_STRIPPED 5_C
HEIGHT_1_U

HEIGHT 2_U

HEIGHT_3_U

HEIGHT 4_C

HEIGHT 5_C

IN_TENSILE_STRENGTH_AVG_U
IN_TENSILE_STRENGTH_AVG_C

IN_TENSILE_STRENGTH_1 U
IN_TENSILE_STRENGTH_2_U
IN_TENSILE_STRENGTH_3 U
IN_TENSILE_STRENGTH_4_C
IN_TENSILE_STRENGTH_5_C
LAB_CODE

MAX_LOAD_1_U
MAX_LOAD_2_U
MAX_LOAD_3_U
MAX_LOAD 4 C
MAX_LOAD 5 C
MAX_SPEC_GRAVITY
METHOD_OF _COMPACTION
PCT_AIR_VOIDS_1_U
PCT_AIR_VOIDS_2_U
PCT_AIR_VOIDS_3_U
PCT_AIR_VOIDS_4 _C
PCT_AIR_VOIDS 5 C
SAMPLE_NO 1 |
SAMPLE_NO_2_|
SAMPLE_NO_3_|
SAMPLE_NO 4 _C
SAMPLE_NO 5 _C
TENSILE_STRENGTH_RATIO
TEST_DATE_1
TEST_DATE 2
TEST_DATE_3
TEST_DATE_4
TEST_DATE 5

U
U
U

HXXEXXXXXXXXXXKXXEXXXXXXXHKXXXAXXXAXEXXXXEXXXHXXXXXXXXXXXXXXXXXXXXXX XX
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TST_ACO07_V2_SPECIMEN_INFO

TST_AEO1

TST_AEO1S

TST_AEO2

TST_AE02S

TST_AEO3

TST_AEO04

TST_AEO05

TST_AEO06S

TST_AEO7_DATA

TST_AEO7_MASTER

TST_AEO8_DATA

TST_AEO08_MASTER

TST_AE09 _DATA

TST_AEO09_MASTER

COMMENT_OTHER

* Required if COMMENT_1,

*

COMMENT_2, or COMMENT_3 =99

MASS_OF_RECOVERED_BITUMEN

SAMPLE_NO

ASPHALT_CONTENT
SAMPLE_NO

PENETRATION_77_F
SAMPLE_NO

AVERAGE_PENETRATION
SAMPLE_NO
TEST_TEMPERATURE

SAMPLE_NO
SPECIFIC_GRAVITY

LOAD_100_SHEAR_RATE
LOAD_100_VISCOSITY
SAMPLE_NO
TEST_TEMPERATURE_F

ABSOLUTE_VISC_140_F
KINEMATIC_VISC_275_F
SAMPLE_NO

SAMPLE_NO
VACUUM_CAPILLARY_VISC

No level C checks

PG_HIGH_TEMP
PG_LOW_TEMP

No level C checks

PG_HIGH_TEMP
PG_LOW_TEMP
REG_CO_A
REG_CO_B
REG_CO_C
REG_R_SQUARE

No level C checks

FAIL_ELONG_AVG
FAIL_ELONG_STD
FAIL_STRAIN_AVG
FAIL_STRAIN_STD
FAIL_STRESS_AVG
FAIL_STRESS_STD
FRACTURE_TYPE

XX XXX XXXX XX XXX XX XX XX

X X

XX X X X X

XX X X XX X
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TST_AGO01

TST_AGO02

TST_AGO04

TST_AGO05

TST_ASPHALT_CEMENT

TST_CS01

TST_CS02

TST_ESTAR_GSTAR_INPUT
TST_ESTAR_GSTAR_CAM_COEFF
TST_ESTAR_MASTER
TST_ESTAR_MODULUS

TST_ESTAR_MODULUS_COEFF

PEAK_LOAD_AVG
PEAK_LOAD_STD
PG_HIGH_TEMP
PG_LOW_TEMP

ABSORPTION_OF _COARSE_AGG
BSG_OF _COARSE_AGG
SAMPLE_NO

ABSORPTION_OF _FINE_AGG
BSG_OF _FINE_AGG
SAMPLE_NO

NO_200_PASSING
NO_40_PASSING
NO_4_PASSING
ONE_PASSING
SAMPLE_NO

ABSORPTION
BSG
UNCOMP_VOID_AVG

XXX XX XXX XXX XXXX

*

* %

* at least one must be non null unless

COMMENT _*= 61
SAMPLE_NO

DATE_SAMPLED
SAMPLE_NO
SAMPLE_VOLUME

ASPHALT_COMPATIBILITY_INIT
AVG_PENETRAT_INIT
AVG_PENETRAT_INIT_TEMP
BOND_INIT

FLOW_INIT

RESILIENCE_INIT

SAMPLE_NO

BONDING_STRENGTH
DUROMETER_HARDNESS
EXTRUSION_RATE
NON_VOLATILE
SAMPLE_NO
SPECIFIC_GRAVITY
TACK_FREE_TIME
TENSILE_STRESS

No level C checks
No level C checks
No level C checks
No level C checks

No level C checks

X

XXXXXXXX XXXXXXX XXX
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TST_ESTAR_MR_INPUT No level C checks
TST_ESTAR_VISC_INPUT No level C checks
TST_ESTAR_VISC_MODEL_COEFF No level C checks
TST_ESTAR_VOLUM_INPUT No level C checks

TST_FRESH_PCC AIR_CONTENT_MEAN

AMBIENT_TEMP

BEAM1

BEAM2

BEAM3 *
* required if CYLINDER1-CYLINDERG6
do not begin with “L”, else they must
be null

* >(-><><

CYLINDER1
CYLINDER?2
CYLINDER3
CYLINDER4
CYLINDERS5
CYLINDERSG
DATE_SAMPLED
LAB_CODE
PCC_MIX_TEMP
SAMPLE_LOC
SLUMP_MEAN

TST_HOLE_LOG HOLE_DATE
POINT_DISTANCE
TRANS_POS

TST_ISD_MOIST ISD_DRY_1
ISD_DRY_AVG
ISMC_1
ISMC_AVG *
* required if MATERIAL_ TYPE= ‘G’
MATERIAL_TYPE X

EXX XXX XXXXXXXXXXX

TST_LOS MATL_CODE

TST_LO5A DESCRIPTION
MEASURE_TYPE_1_STATIONO
MEASURE_TYPE_1_STATION5
PROJECT LAYER_CODE
* (SPS ONLY)

XXX X

TST_LO5B DESCRIPTION
MATL_CODE
PROJECT _LAYER CODE
* (SPS ONLY)
REPR_THICKNESS *
* only for LAYER _NO > 1

X X

*

TST_LINK_LAYER No level C checks
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TST_LINK_SAMPLE
TST_PCO1

TST_PCO02

TST_PCO03

TST_PC04

TST_PCO05

TST_PCO06

TST_PCO7

TST_PCO08

TST_PC09

TST_SAMPLE_BULK_AC_AGG

TST_SAMPLE_COMBINE
TST_SAMPLE_LAB_AC_MIX

TST_SAMPLE_LOG

TST_SAMPLE_LOG_LAB

No level C checks
No level C checks

DIAMETER

LENGTH

MAX_LOAD
TENSILE_STRENGTH

No level C checks

DIAMETER
ELASTIC_MOD
LENGTH
SAMPLE_NO

APPARENT_SPECIFIC_GRAVITY
BULK_SPECIFIC_GRAVITY_DRY
DENSITY_OF_PCC
PERCENT_ABSORPTION_AFTER
_IMMER
PERCENT_VOIDS_IN_PCC
SAMPLE_NO

CORE_AVG_THICKNESS

XX X X

XXX XXX XXXX

*

* if VISUAL_ EXAM* = 57; must be null

SAMPLE_NO

DIAMETER
SAMPLE_NO
SHEAR_BOND_STRENGTH

AIR_CONTENT
SAMPLE_NO
SPACING_FACTOR
SPECIFIC_SURFACE
MODULUS_OF_RUPTURE
SPECIMEN_AGE

DATE_SAMPLED
PLANT_NAME
PLANT_LOC

No level C checks

SAMPLE_SIZE
DEPTH_BOT_STRATA
DEPTH_TOP_STRATA
MATERIAL_CODE

No level C checks

1 Required if DEPTH_TOP_STRATA is null.
2 Required if DEPTH_BOT_STRATA is null.

X

XXX XXXXXX XXX

X

*1
*2
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TST_SAMPLE_LOG_SPS_3 4

TST_Sco1

TST_SCO02

TST_SCO03

TST_SC04

TST_SCO05

TST_SCO06

TST_SCO07

TST_SCO08

TST_SCO09

TST_SC10A

TST_SC10B

ACCEPT_CHECK
DATE_SAMPLED
SAMPLE_MATERIAL

DUCTILITY
OIL_DISTILLATE
PARTICLE_CHARGE
PCT_RESIDUE_BY_DIST
PENETRATION
SOLUBILITY
SPECIFIC_GRAVITY
VISCOSITY_AT 50

SAMPLE_NO
SAND_EQUIVALENT

CLAY_LUMPS
PCT_LIGHTWEIGHT _MATERIAL
PCT_OF WEAR

SAMPLE_NO

SOUNDNESS

UNIT_WEIGHT

FLAKINESS_INDEX
SAMPLE_NO

CONSISTENCY
CURE_TIME

SAMPLE_NO

SET_TIME
SYSTEM_CLASSIFICATION
TRAFFIC_TIME
WET_TRACK_ABRASION

SAMPLE_NO
SAND_ADHESION
TACK_POINT

AGG_SURFACE_RETAINING_COAT

SAMPLE_NO

CONSISTENCY
SAMPLE_NO

MIXING_TIME
SAMPLE_NO
WATER_DISCOLORATION
NO_10_PASSING

NO_200 _PASSING
NO_4_PASSING
NO_8_PASSING
ONE_HALF_PASSING
SAMPLE_NO
THREE_EIGHTHS_PASSING

FIVE_SIXTEENTHS_PASSING

X XXXXXXXXXX XX XX XXX XXXXXXX XX XXXXXX XX XXXXXXXX XXX
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TST_SC11

TST_SC12

TST_SC13

TST_SPO1_DATA

TST_SP01_MASTER

TST_SP02

TST_SS01_UGO01_UG02

TST_SS02_UG03

NO_100_PASSING
NO_16_PASSING
NO_200_PASSING
NO_30_PASSING
NO_4_PASSING
NO_50_PASSING
NO_8 PASSING
SAMPLE_NO

AGG_SPREAD_RATE
BSG_OF _AGGREGATE
RESIDUAL_ASPH_SPREAD_RATE
SAMPLE_NO

ASPHALT_CONTENT
SAMPLE_NO

INIT_FRICTION_VALUE
NO_10_PASSING
NO_200_PASSING

NO_4 PASSING

NO_8 PASSING
ONE_HALF_PASSING
POLISH_VALUE
SAMPLE_NO
THREE_EIGHTHS_PASSING

No level C checks

GYRATE_N_DES
AVG_REL_DENS_N_DES
AIR_VOIDS_N_DES
VMA_N_DES
VFA_N_DES

AGG_COARSE_SPEC_GRAV
AGG_COARSE_PCT
AGG_FINE_SPEC_GRAV
AGG_FINE_PCT
AGG_FILLER_SPEC_GRAV
AGG_FILLER_PCT

MOISTURE_CONTENT
NO_200_PASSING
NO_4 PASSING
NO_40_PASSING
ONE_PASSING
SAMPLE_NO
WASHING_PASSING

COLLOIDS

XXXXXXXXX XX XXXX XXXXXXXX

XXXXXXX XXXXXX XXXXX

*

* required if COMMENT_* ! = 48

FINE_SAND
HYDRO_001

X

*

* required if COMMENT _* ! =48

HYDRO_002

X
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HYDRO_02
HYDRO_MOIST
NO_200_PASSING
NO_40_PASSING
NO_4_PASSING
ONE_PASSING
SAMPLE_NO

XX X X X X X

TST_SS04_UGO08 AASHTO_SOIL_CLASS *
* required if LAYER_NO = 1 (subgrade)
MAX_PART_SIZE
PART_SIZE_RANGE

TST_SS06 DEFLECTION_AVG
SOIL_MOD_UNCORRECTED
SOIL_MOD_CORRECTED
TEST_DATE
COMMENT_OTHER
* required if COMMENT_* = 99

XX XX XX

TST_SS08 DRY_DENSITY X
MOISTURE_CONTENT X

TST_SS10 DRY_DENSITY X
MOISTURE_CONTENT X
UNCONFINED_COMPRESSED
_STRENGTH X

TST_SS11 AVG_HYDRAULIC_CONDUCTIVITY X
INITIAL WATER_CONTENT X

TST_SS12 No level C checks

TST_SS14 UG14 COMMENT No level C checks

TST_SS14 UG14 DATA No level C checks

TST_SS14 UG14 MASTER No level C checks

TST_TBO1 DETAIL_TREAT_MATL X
DETAIL_TREAT_TYPE X
SAMPLE_NO X
THICKNESS *

* not required if VISUAL_EXAM _* =07 or 57
or if THICKNESS__CODE =92

TST_TB02 COMP_STRENGTH X

CROSS_SECTION_AREA X

MAX_LOAD X

ORIGINAL_LENGTH X

P32_METHOD X

SAMPLE_NO X

TST_UG04_SS03 LIQUID_LIMIT *
* not required if PLASTICITY_INDEX = “NP”

PLASTICITY_INDEX X
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PLASTIC_LIMIT *
* not required if PLASTICITY_INDEX = “NP”

TST_UG05_SS05 MAX_LAB_DRY_DENSITY
MAX_LAB_DRY_DENSITY_TEST
OPTIMUM_LAB_MOISTURE

X X X

TST_UGO07_SS07_A AFTER_MOIST_CONT
AVERAGE_DIAMETER
BOTTOM_DIAMETER
COMP_DRY_DENSITY
COMP_MOIST_CONT
* N/A if COMMENT_*=7 or 15

* % F ¥ *

CONSTRUCTION_NO X
IN_SITU_DENSITY *
* required if TEST_DATE >01-Aug-93;
IN_SITU_MOIST *
*N/A if COMMENT_*=7 or 15
INITIAL_AREA *
INITIAL_LENGTH *
LAB_CODE X
LAYER_TYPE X
LOC_NO X
MR_MATL_TYPE X
*

MAX_DRY_DENSITY

* required if TEST_DATE >01-Aug-93;
MAX_DRY_DENSITY_95 *
MIDDLE_DIAMETER *
NET_DIAMETER *

*N/A if COMMENT_*=7 or 15
OPT_MOIST_CONT *

* required if TEST_DATE >01-Aug-93;

RECORD_STATUS X
TEST_DATE X
TOP_DIAMETER *

*N/A if COMMENT_*=7 or 15

TST_UG07_SS07_B AFTER_MOIST_CONT
AVERAGE_DIAMETER
BOTTOM_DIAMETER
CONSTRUCTION_NO
DRY_DENSITY
INITIAL_AREA
INITIAL_LENGTH
INITIAL_VOLUME
INITIAL_WEIGHT
LAB_CODE
LAYER_TYPE
LOC_NO
MR_MATL_TYPE
MIDDLE_DIAMETER
NET_DIAMETER
RECORD_STATUS
TEST_DATE
TOP_DIAMETER
WET_DENSITY

HXXXXXXXXXXXXXXXXXXX
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TST_UG07_SS07_WKSHT_CYCLES APPLIED_CONTACT_LOAD

TST_UG07_SS07_WKSHT_SUM

TST_UGO09

TST_UG10_SS09

TST_UNBOUND_SPEC_GRAV

TST_UNCOMP_BITUMINOUS

APPLIED_CONTACT_STRESS
APPLIED_CYCLIC_LOAD
APPLIED_CYCLIC_STRESS
APPLIED_MAX_AXIAL_LOAD
APPLIED_MAX_AXIAL_STRESS
CONSTRUCTION_NO
DEF_LVDT_1

DEF_LVDT_1_2

DEF_LVDT 2

LAB_CODE

LAYER_TYPE

LOC_NO

MR_MATL_TYPE
RECORD_STATUS

RES_MOD

RES_STRAIN

TEST_DATE

APPLIED_CONTACT_LOAD_AVG
APPLIED_CONTACT_STRESS_AVG

XXXXXXXXXXXXXXXXXX

*

*

* required if TEST_DATE >01-Aug-93

APPLIED_CYCLIC_LOAD_AVG
APPLIED_CYCLIC_STRESS_AVG
APPLIED_MAX_AXIAL_LOAD AVG

APPLIED_MAX_AXIAL_STRESS_AVG

X

*
*
*

* required if TEST_DATE2 > 01-Aug-93

CONSTRUCTION_NO
DEF_LVDT_1_AVG
DEF_LVDT_2_AVG
DEF_LVDT_1_2_AVG
LAB_CODE
LAYER_TYPE
LOC_NO
MR_MATL_TYPE
RECORD_STATUS
RES_MOD_AVG
RES_STRAIN_AVG
TEST_DATE

AVG_HYDRAULIC_CONDUCTIVITY
HYDRAULIC_GRADIENT
INITIAL_DRY_DENSITY
INITIAL_MOISTURE_CONTENT
SAMPLE_NO

MOIST_CONTENT

TEST_DATE
LAB_CODE

DATE_SAMPLED
LAYER_TYPE
MIX_TYPE
SAMPLE_LOC

XXX X XX X XXXXX XXXXXXXXXXXX
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SAMPLE_NO

SAMPLE_SIZE

D. Expanded Range Checks

Expanded range checks are applied to certain fields to identify data element values that fall
outside an expected range. Field names are listed below the bolded table name.

Table Units

TST_AC_MOIST_DAMAGE
COARSE_AGG_STRIPPED
CORE_DIAM
CORE_THICK
FIELD_SET
FINE_AGG_STRIP
HEIGHT_STRIP_PEN
LAYER_DEPTH_A
LAYER_DEPTH_B
LAYER_DEPTH_C
LAYER_DEPTH_D
MOIST_IN_CORE
STRIP_RATING_C
STRIP_RATING_F
STRIP_RATING_P
STRIP_RATING_PCF

TST_ACO1
CORE_AVG_THICKNESS® in

TEST_DATE
TEST_NO

TST_ACO1_LAYER
FIELD_SET
LAYER_DESCRIPTION
LAYER_THICKNESS in
TEST_NO

TST_ACO2
BSG
FIELD_SET
PARAFFIN_COATED
TEST_NO

WATER_ABS %

TST_ACO3
FIELD_SET

3 Not applicable if VISUAL_EXAM* = 7.

Range

0-100
3-13
1-24
1-10
0-100

0.0 - 50.0(GPS);

1.0 - 10.0(SPS6);

3.0 - 8.0(SPS8);

1.0 - 30.0(other SPS)
>=01/01/87,

<= Today’s date
1-4

1-10
1,2,3,4,5,8,9, 10
0.1-18.0

1-4

1.000 - 4.000
1-10
Y, N

1-4,6-9,11-14, 16-19,

21-23, 26-29
0-6

1-10
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MAX_SPEC_GRAVITY
TEST_NO

TST_ACO04

ASPHALT _CONTENT_MEAN
FIELD_SET
TEST_NO

TST_ACO05

BSG_AFTER_MOLDING_1_U
BSG_AFTER_MOLDING_2_U
BSG_AFTER_MOLDING_3_U
BSG_AFTER_MOLDING_4_C
BSG_AFTER_MOLDING 5_C
BSG_AFTER_MOLDING_6_C
BSG_AFTER_VAC_SATURATION 4_C
BSG_AFTER_VAC_SATURATION 5 _C
BSG_AFTER_VAC_SATURATION_6_C
COARSE_AGG_STRIPPED 4 C
COARSE_AGG_STRIPPED 5_C
COARSE_AGG_STRIPPED 6_C
DIAMETER_1_U
DIAMETER 2_U
DIAMETER 3 U
DIAMETER_4_C
DIAMETER 5_C
DIAMETER_6_C
FIELD_SET
FINE_AGG_STRIPPED 4 C
FINE_AGG_STRIPPED 5_C
FINE_AGG_STRIPPED 6_C
HEIGHT_1_U
HEIGHT 2_U
HEIGHT_3_U
HEIGHT 4_C
HEIGHT 5_C
HEIGHT 6_C
IN_TENSILE_STRENGTH_AVG_U
IN_TENSILE_STRENGTH_AVG_C
IN_TENSILE_STRENGTH_1_U
IN_TENSILE_STRENGTH_2_U
IN_TENSILE_STRENGTH_3 U
IN_TENSILE_STRENGTH_4_C
IN_TENSILE_STRENGTH_5_C
IN_TENSILE_STRENGTH_6_C
IN_TENSILE_STRENGTH_STD_U
IN_TENSILE_STRENGTH_STD _C
MAX_LOAD_1_U
MAX_LOAD 2 U
MAX_LOAD 3 U
MAX_LOAD_4_C
MAX_LOAD 5 C
MAX_LOAD_6_C
MAX_SPEC_GRAVITY
PCT_AIR_VOIDS_1_U
PCT_AIR_VOIDS_2_U

%

%
%
%
mm
mm
mm
mm
mm
mm

%

%

%

mm
mm
mm
mm
mm
mm
kPa
kPa
kPa
kPa
kPa
kPa
kPa
kPa
kPa
kPa

Z22Z2Z2Z2ZZ22

1.000 - 4.000
1-5

0.0-30.0
1-10
1-5

1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
0-100
0-100
0-100
99.0-104.0
99.0-104.0
99.0-104.0
99.0-104.0
99.0-104.0
99.0-104.0
1-10
0-100
0-100
0-100
51.0-102.0
51.0-102.0
51.0-102.0
51.0-102.0
51.0-102.0
51.0-102.0
344 - 3103
344 - 3103
344 - 3103
344 - 3103
344 - 3103
344 - 3103
344 - 3103
344 - 3103
68 - 620

56 - 466
4448 - 26689
4448 - 26689
4448 - 26689
4448 - 26689
4448 - 26689
4448 - 26689
1.000 - 4.000
5.0-10.0
5.0-10.0
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PCT_AIR_VOIDS_3_U % 5.0 - 10.0

PCT_AIR_VOIDS 4 _C % 5.0-10.0
PCT_AIR_VOIDS 5 C % 5.0-10.0
PCT_AIR_VOIDS 6 C % 5.0-10.0
TENSILE_STRENGTH_RATIO 0.25-1.00
TEST _DATE_1 >=01/01/92
TEST_DATE_2 >=01/01/92
TEST _DATE_3 >=01/01/92
TEST_DATE 4 >=01/01/92
TEST_DATE_5 >=01/01/92
TEST_DATE_6 >=01/01/92
TEST_NO 1-4
TST_ACO07_V2_CREEP_COMP_SUM
CONSTRUCTION_NO 1-20
CREEP_POISSON_CALC 0.05-0.75
CREEP_POISSON_USED 0.05-0.50
FIELD_SET 1-10
LAYER_NO 2-20
TEST_TEMPERATURE deg C (-8.0) - (-12.0), 4.0 - 6.0,
23.0-27.0
TEST_NO 1,2,3,6,7,8,11, 12,13
TST_ACO07_V2_IDT_SUM
CONSTRUCTION_NO 1-20
FIELD_SET 1-10
IDT_SPECIMEN_1 MPa 0.30-3.10
IDT_SPECIMEN_2 MPa 0.30-3.10
IDT_SPECIMEN_3 MPa 0.30-3.10
IDT_AVERAGE MPa 0.30-3.10
IDT_POISSON_CALC 0.05-0.75
IDT_POISSON_USED 0.05-0.50
IDT_INITIAL_TANGENT_MODULUS Gpa null, 0.0 - 3.0
IDT_FAILURE_STRAIN microstrain null, 2000.00 - 6500.00
IDT_FRACTURE_ENERGY kJ/cum null, 1300.0 - 4300.0
LAYER_NO 2-20
TEST_NO 1,2,3,6,7,8,11, 12, 13
TEST_TEMPERATURE deg C 23.0-27.0
TST_AC07_V2_MR_SUM
CONSTRUCTION_NO 1-20
FIELD_SET 1-10
INSTANT_MR_POISSON_CALC_AVG 0.05-0.75
INSTANT_MR_POISSON_CALC_CYCLE_1 0.05-0.75
INSTANT_MR_POISSON_CALC_CYCLE_2 0.05-0.75
INSTANT_MR_POISSON_CALC_CYCLE_3 0.05-0.75
INSTANT_MR_POISSON_USED_AVG 0.05-0.50
INSTANT_MR_POISSON_USED_CYCLE_1 0.05-0.50
INSTANT_MR_POISSON_USED_CYCLE_2 0.05-0.50
INSTANT_MR_POISSON_USED_CYCLE_3 0.05-0.50
LAYER_NO 2-20
TEST_TEMPERATURE deg C 4.0-6.0, 23.0 - 27.0,
38.0-42.0
TEST_NO 1,2,3,6,7,8,11, 12,13
TOTAL_MR_POISSON_CALC_AVG 0.05-0.75
TOTAL_MR_POISSON_CALC_CYCLE_1 0.05-0.75
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TOTAL_MR_POISSON_CALC_CYCLE_2
TOTAL_MR_POISSON_CALC_CYCLE_3
TOTAL_MR_POISSON_USED_AVG

TOTAL_MR_POISSON_USED_CYCLE_1
TOTAL_MR_POISSON_USED_CYCLE_2
TOTAL_MR_POISSON_USED_CYCLE_3

TST_ACO07_V2_SPECIMEN_INFO

BSG_AC_SPECIMEN_1
BSG_AC_SPECIMEN_2
BSG_AC_SPECIMEN_3
COMMENT _1
COMMENT _2
COMMENT _3
CONSTRUCTION_NO
DIAMETER_SPECIMEN_1
DIAMETER_SPECIMEN_2
DIAMETER_SPECIMEN_3
FIELD_SET

LAYER_NO

TEST_NO
THICKNESS_SPECIMEN_1
THICKNESS_SPECIMEN_2
THICKNESS_SPECIMEN_3

TST_AEO1

ASH_CONTENT_OF_BITUMEN %
FIELD_SET

MASS_OF_RECOVERED_BITUMEN
TEST_DATE

TEST_NO

TST_AEO1S

ASH_CONTENT_OF_BITUMEN %
ASPHALT_CONTENT %
FIELD_SET

MOISTURE_IN_MIXTURE %
TEST _DATE

TEST_NO

TST_AEO02

FIELD_SET
PENETRATION_115_F
PENETRATION_77_F
PENETRATION_INDEX
TEST_DATE

TEST_NO

TST_AE02S

AVERAGE_PENETRATION .1 mm
FIELD_SET
TEST_DATE

0.05-0.75
0.05-0.75
0.05-0.50
0.05-0.50
0.05-0.50
0.05-0.50

1.000 - 4.000
1.000 - 4.000
1.000 - 4.000
null, 1 - 99
null, 1 - 99
null, 1 - 99
1-20

96.0 - 158.0
96.0 - 158.0
96.0 - 158.0
1-10

2-20

1,2,3,6,7,8,11,12, 13

25.0-64.0
25.0-64.0
25.0-64.0

0.0-2.0

1-10

50 - 999
>=01/01/90,

<= Today’s date
1-5

0.0-2.0

3-12

1-10

0-3

>= 01/01/90,

<= Today’s date
1-4

1-10

10 - 250

5-120

5-5
>=01/01/90,

<= Today’s date
1-5

10 - 250

1-10
>=01/01/90,

<= Today’s date
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TEST_NO
TEST_TEMPERATURE deg C

TST_AEO3

FIELD_SET
SPECIFIC_GRAVITY
TEST_DATE

TEST_NO

TST_AEO4

FIELD_SET
FRACTURE_LOAD
FRACTURE_SHEAR_STRESS
LOAD_100_SHEAR_RATE
LOAD_100_VISCOSITY
LOAD_1000_SHEAR_RATE
LOAD_1000_VISCOSITY
LOAD_300_SHEAR_RATE
LOAD_300_VISCOSITY
LOAD_3000_SHEAR_RATE
LOAD_3000_VISCOSITY
TEST_DATE

TEST_NO
TEST_TEMPERATURE_F deg F

TST_AEO5

ABSOLUTE_VISC_140_F
ABSOLUTE_VISC_CALIB_FACTOR
ABSOLUTE_VISC_FLOW_TIME
ABSOLUTE_VISC_VACUUM_PRESSURE
FIELD_SET

KINEMATIC_VISC_275_F
KINEMATIC_VISC_CALIB_CONST
KINEMATIC_VISC_EFFLUX_TIME

TEST_DATE
TEST_NO
TST_AE06S
FIELD_SET
TEST_DATE
TEST_NO
TEST_TEMPERATURE deg C
VACUUM mm Hg
VACUUM_CAPILLARY_VISC poise
TST_AEOQO7_DATA
COMPLEX_MOD kPa
PHASE_ANGLE deg
TEST_TEMP deg C

TST_AEO07_MASTER

COND_CYCLE_NO

1-4
20 - 30

1-10

09-1.1
>=01/01/90,

<= Today’s date
1-5

1-10

100 - 10000
0.00001 - 99
0.001-0.1
0-9999
0.001-0.1
0-9999
0.001-0.1
0-9999
0.001-0.1
0-9999
>=01/01/90,
<= Today’s date
1-5

70-80

500 - 5800000
0 - 12000

50 - 5400
11-12

1-10

100 - 100000
0-100

50 - 5400
>=01/01/90,
<= Today’s date
1-5

1-10
>=01/01/90,

<= Today’s date
1-4

59 - 61

290 - 310

500 - 999999

0.1 -10000.0
0.0-90.0
5.0-85.0

10-20
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COND_CYCLE_FREQ
FIELD_AGE_TIME
PG_HIGH_TEMP
PG_LOW_TEMP
PLATE_DIAMETER

TEST_DATE

TEST_FREQ
TEST_GAP
TEST_STRAIN_AMP
TEST_TORQUE_AMP

TST_AEO08_DATA
DEFL
LOAD
SOAK_TIME

STIFF_ESTIMATE
STIFF_MEASURE
STIFF_PCT_DIFF
TEST_TEMP
TEST_TIME

TST_AE08_MASTER
BEAM_THICK
BEAM_WIDTH
FIELD_AGE_TIME
PG_HIGH_TEMP
PG_LOW_TEMP
REG_R_SQUARE
SOAK_TIME

TEST_DATE
TEST_TEMP

TST_AE09_MASTER
CONDITION_TIME
ELONG_RATE
FIELD_AGE_TIME
FRACTURE_TYPE
GAUGE_LENGTH
PG_HIGH_TEMP
PG_LOW_TEMP
SPECIMEN_AREA
TEST_DATE

TEST_TEMP

TST_AGO1

ABSORPTION_OF_COARSE_AGG

BSG_OF _COARS_AGG
FIELD_SET
TEST_DATE

radian/s
months
deg C
deg C
mm

radian/s
mm

%
mN-m

mm
min

MPa
MPa
%
deg C
sec

mm
mm
months
deg C
deg C

min

deg C

min
mm/min
months

mm
deg C
deg C
sq mm

deg C

1.0-99.9
0-120

46 - 84

-46 - (-10)

7.90 - 8.10, 24.
90 - 25.10
>=01/01/90,

<= Today’s date
1.0-99.9
0.95-1.05; 1.95 - 2.05
0.80 - 15.00

>0

0.0800 - 4.0000
0.9300 - 1.0300

55.0 - 65.0,

1380.0 - 1500.0

50 - 2000

50 - 2000

-2-2

-40.0 - 25.0

8, 15, 30, 60, 120, 240

6.3-6.4
12.6-12.8
0-120

46 - 84

-46 - (-10)
0.8-1.0

55.0 - 65.0,
1380.0 - 1500.0
>=01/01/90,
<= Today’s date
-40.0 - 25.0

50-70
0.95-1.05
0-120

1-3
25.0-35.0
46 - 84

-46 - (-10)
30-40
>=01/01/90,
<= Today’s date
-40.0 - 25.0

0-10

2-4

1-10
>=01/01/90,

<= Today’s date
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TEST_NO

TST_AG02

ABSORPTION_OF FINE_AGG
BSG_OF FINE_AGG
FIELD_SET

TEST_DATE

TEST_NO

TST_AGO0O4

FIELD_SET
NO_10_PASSING
NO_200_PASSING
NO_40 PASSING
NO_4_PASSING
NO_80 PASSING
ONE_HALF_PASSING
ONE_PASSING
TEST_DATE

TEST_NO
THREE_EIGHTHS_PASSING
THREE_FOURTHS_PASSING

TST_AGO5

ABSORPTION
BSG
FIELD_SET
TEST_DATE

TEST_NO
UNCOMP_VOID_AVG

TST_ASPHALT_CEMENT

DATE_SAMPLED
DATE_SHIPPED
FIELD_SET

PLANT_TYPE
SAMPLE_VOLUME

TST_CS01

ASPHALT_COMPATIBILITY_HEAT
ASPHALT_COMPATIBILITY_INIT
AVG_PENETRAT_HEAT
AVG_PENETRAT_HEAT_TEMP
AVG_PENETRAT_INIT
AVG_PENETRAT_INIT_TEMP
BOND_HEAT

BOND_INIT

FIELD_SET

FLOW_HEAT

FLOW_INIT

RESILIENCE_HEAT

%
%
%
%
%
%
%

%
%

%

%

gal

.1 mm
deg C
.1 mm
deg C

mm
mm
%

1-5

0-10

2-4

1-10
>=01/01/90,

<= Today’s date
1-5

1-10

5-90
0.0-15.0
4-65

10 - 100
2-30

45 - 100

75 - 100
>=01/01/90,
<= Today’s date
1-5

40 - 100

55 -100

0.0-8.0
15-35

1-10
>=01/01/90,

<= Today’s date
1-4

30-60

>=01/01/87,

<= Today’s date
null, >=01/01/87,
<= Today’s date
1-10

null, 1 -3

1-55

P,F
P,F
20-130
24 - 26
20 - 130
24 -26
P,F
P,F
1-10
0-15
0-15
40 - 99
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RESILIENCE_INIT
TEST_DATE

TEST_NO

TST_CS02
BONDING_STRENGTH
DUROMETER_HARDNESS
EXTRUSION_RATE
FIELD_SET
MOVEMENT_CAPABILITY
NON_VOLATILE
OZONE_AND_UV_RESISTANCE
SPECIFIC_GRAVITY
TACK_FREE_TIME
TENSILE_STRENGTH
TEST_DATE

TEST_NO

TST_ESTAR_GSTAR_INPUT
GSTAR

TST_ESTAR_GSTAR_CAM_COEFF
No level D checks

TST_ESTAR_MASTER
No level D checks

TST_ESTAR_MODULUS
ESTAR

TST_ESTAR_MODULUS_COEFF
MASTERCURVE_QUALITY

TST_ESTAR_MR_INPUT
MR_5C
MR_25C
MR_40C

TST_ESTAR_VISC_INPUT
VISCOSITY

TST_ESTAR_VISC MODEL_COEFF
No level D checks

TST_ESTAR_VOLUM_INPUT
VMA
VFA

TST_FRESH_PCC
AIR_CONTENT_MEAN
AMBIENT_TEMP
DATE_SAMPLED

FIELD_SET

%

psi

g/min

%

min
psi

psi

psi

MPa
MPa
MPa

Megapoise

%
%

%
deg F

50 - 99
>=01/01/90,

<= Today’s date
1-4

25-200
5-45

50 - 500
1-10

S, U

80 - 100

S, U
0.9-20
0-120
5-75
>=01/01/90,
<= Today’s date
1-4

0.0293 - 676,000

3,311 - 6,607,000

4,800 - 34,053
1,081 -15,411
379 - 6,864

0.00199 - 27,000

9.5-34.7
32.8-95.1

1-20

40 - 120
>=01/01/87,

<= Today’s date
1-10
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PCC_MIX_TEMP deg F 50 - 100

SAMPLE_LOC 1-5
SLUMP_MEAN 1-9.9
TIME_SAMPLED null, 1 - 23:59
TST HOLE_LOG
DIAMETER in null, 3-13
FIELD_SET 1-10
HOLE_DATE >=01/01/87,
<= Today’s date
LENGTH ft null, 1.0 - 12.0
POINT_DISTANCE ft -1200.0 - 1200.0
RECOVERED null, Y, N
REFUSAL null, Y, N
REFUSAL_DEPTH ft null, 0.0 - 25.0
TRANS_POS ft -20.0-12.0
WIDTH ft null, 1.0 - 12.0
TST_ISD_MOIST
FIELD_SET 1-10
ISD_DRY_1 pcf 50.00 - 200.00
ISD_DRY_2 pcf 50.00 - 200.00
ISD_DRY_3 pcf 50.00 - 200.00
ISD_DRY_4 pcf 50.00 - 200.00
ISD_DRY_AVG pcf 50.00 - 200.00
ISD WET _1 pcf 50.00 - 250.00
ISD_WET 2 pcf 50.00 - 250.00
ISD_WET _3 pcf 50.00 - 250.00
ISD_WET 4 pcf 50.00 - 250.00
ISD_WET_AVG pcf 50.00 - 250.00
ISMC_1 % 15-70.0
ISMC_2 % 15-70.0
ISMC_3 % 15-70.0
ISMC_4 % 15-70.0
ISMC_AVG % 1.5-70.0
MATERIAL_TYPE G AT, T
TST_LO5
MATL_CODE 1-350
INV_LAYER_NO_ 1 null, 1 - 10
INV_LAYER_NO 2 null, 1 - 10
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TST_LO5SA
GPS

All GPS

FIELD

RANGE(DESCRIPTION)

LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
LAYER_THICK_STATIONS

null, 0.0 - 18.0 (1); 0.0 - 1.5 (2); 0.0 - 18.0 (3);
0.0 - 10.0 (4); 0.0 - 24.0 (5); 0.0 - 48.0 (6);
0.0 - 240.0 (7); 0.0 - 6.0 (8); 0.0 - 2.5 (9); 0.0 - 1.5

(10)

MEASURE_TYPE_1_WITHIN
MEASURE_TYPE_2_WITHIN
MEASURE_TYPE_3_WITHIN

MEASURE_TYPE_1_STATIONO
MEASURE_TYPE_2_STATIONO
MEASURE_TYPE_3_STATIONO

MEASURE_TYPE_1_STATION5
MEASURE_TYPE_2_STATION5
MEASURE_TYPE_3_STATION5

null, 1 - 10

GPS Experiment Specific

GPS EXPERIMENT | v/alid DESCRIPTION

1 2-7,9,10
2 2-7,9,10
3 2,3,5-7
4 2,3,5-7
5 2,3,5-7
6+ 1-10

7* 1-10

9 1-3,5-8
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The following table illustrates valid MATL_CODE_* values for a given DESCRIPTION by GPS
experiment. Null is also acceptable for each value.

GPS EXPERIMENT

Valid MATL_CODE_STATIONO

D= MATL_CODE_WITHIN
MATL_CODE_STATIONS
- 1 2 3141|565 6 7 9

1 See below* 4-6
2 71-73,81-83
3 1 4 15|6 1 4-6
4 1 See below**
5 302-309 | 319-341 302 - 309, 319 - 341

6 302 - 309, 319 - 341
; 101 - 121, 131 - 137, 141 - 148, 151, 160 - 166, 171 - 173, 176 - 178, 200 - 217, 251 -
267, 280 — 294
8 74.75.77 | 71,74, 75,77,78. 79, 80, 85
9 2 2
10 71-73 81-83 71- ;33 81-
11
*DESC = 1:

For GPS6A, 6B, 6D, 7A, 7B, and 7D a MATL_CODE_* =1 is allowed.
For GPS6C, 6S, 7C, 7F, 7R, and 7S a MATL_CODE_* =1 or 13 is allowed.

*DESC = 4:

For GPS6C and 6S, a MATL_CODE_* =1 or 13 is allowed.

PS

For sections in the SPS1 Experiment:

DESCRIPTION

2,3-9and 11

For all sections like ?101 - ?124, the following ranges (if not null) are valid for the given

DESCRIPTION:
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LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
DESCRIPTION | LAYER_THICK_STATIONS
2 00-15
6 4.0-47.9
7 24.0 - 240.0
8 0.1-05
9 01-1.0
11 4.0-47.9

In addition, for each test section, the following ranges (if not null) apply for DESCRIPTION = 3, 4,

and 5:

LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
LAYER_THICK_STATIONS

SHRP_ID
DESCRIPTION = | DESCRIPTION = | DESCRIPTION =
3 4 5
2101 1.0-8.0 1.0-8.0 7.0-9.0
2102 1.0-5.0 1.0-5.0 11.0-13.0
2103 1.0-5.0 1.0-5.0 7.0-9.0
2104 1.0-8.0 1.0-8.0 11.0-13.0
2105 1.0-5.0 1.0-5.0 1.0-95
2106 1.0-8.0 1.0-8.0 1.0-135
2107 1.0-5.0 1.0-5.0 1.0-95
2108 1.0-8.0 1.0-8.0 1.0-135
2109 1.0-8.0 1.0-8.0 1.0-175
2110 1.0-8.0 1.0-8.0 1.0-95
2111 1.0-5.0 1.0-5.0 1.0-135
2112 1.0-5.0 1.0-5.0 1.0-175
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LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
SHRP_ID LAYER_THICK_STATIONS
DESCRIPTION = | DESCRIPTION = [ DESCRIPTION =
3 4 5
?113 1.0-50 1.0-50 7.0-9.0
?114 1.0-80 1.0-80 11.0-13.0
?115 1.0-80 1.0-80 7.0-9.0
?116 1.0-50 1.0-50 11.0-13.0
?117 1.0-80 1.0-80 1.0-95
?118 1.0-50 1.0-5.0 1.0-13.5
?119 1.0-8.0 1.0-8.0 1.0-95
?120 1.0-5.0 1.0-50 1.0-135
?121 1.0-5.0 1.0-50 1.0-17.5
?122 1.0-5.0 1.0-50 1.0-95
?123 1.0-8.0 1.0-8.0 1.0-135
?124 1.0-8.0 1.0-8.0 1.0-17.5

In addition, for each test section, the following ranges (if not null) apply for each DESCRIPTION

(not supplementals):

MATL_CODE_STATIONO
MATL_CODE_WITHIN

DESCRIPTION MATL_CODE_STATIONS

2 71-73,81-83

3 1

4 1

6 302 - 310, 333, 336 - 338, 350

7 100 - 178, 200 — 294
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MATL_CODE_STATIONO
MATL_CODE_WITHIN
DESCRIPTION MATL_CODE_STATIONS
8 74,75
9 2
11 100 - 178, 200 — 294

In addition, for each test section in the primary experiment, the following ranges (if not null) apply

for a DESCRIPTION = 5:

MATL_CODE_STATIONO
MATL_CODE_WITHIN

SHRP_ID | MATL_CODE_STATION5

2101 303 — 305

2102 303 — 305

2103 319

2104 319

2105 303 - 305, 319

2106 303 - 305, 319

2107 303 - 305, 325

2108 303 - 305, 325

2109 303 - 305, 325

2110 319, 325

2111 319, 325

2112 319, 325

2113 303 — 305

2114 303 — 305

2115 319

2116 319
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DESCRIPTION

MATL_CODE_STATIONO
MATL_CODE_WITHIN
SHRP_ID | MATL_CODE_STATIONS
?117 303 - 305, 319
?118 303 - 305, 319
?119 303 - 305, 325
?120 303 - 305, 325
?121 303 - 305, 325
?122 319, 325
?123 319, 325
?124 319, 325

For sections in the SPS2 Experiment:

3,5,6,7,80r11

LAYER_THICK_STATIONO

DESCRIPTION LAYER_THICK_WITHIN
LAYER_THICK_STATIONS
6 4.0-47.9
7 24.0 - 240.0
8 0.1-0.5
11 4.0-47.9

The following ranges (if not null) apply for DESCRIPTION = 3 and 5:

The following ranges (if not null) are valid for the given DESCRIPTION (not supplementals):

SHRP_ID

LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
LAYER_THICK_STATIONS

DESCRIPTION

3

DESCRIPTION

5
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LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
LAYER_THICK_STATION5
DESCRIPTION | DESCRIPTION
SHRP_ID = =
3 5
? ? ? ? ? ? ? ? ?
2201, 2202, 2213, 2214, 2225, 2231,2237, 2238, 2245, 20-90 £0.70
2246
2203, 2204, 2207, 2208, 2215, 2216, 2219, 2220, 2226,
2228, 2232, 2234, 2239, 2240, 2247, 2248 10.0-12.0 50-70
2205, 2206, 7217, 2218, 2227, 2233 7.0-9.0 5.0-7.0
? ? ? ? ? ? ? ? ?
2209, 2210, 2221, 2222, 2229, 2235, 2241, 2242, 2249, 2090 1095
2250
? ? ? ? ? ? ? ? ?
2211, 2212, 2223, 2224, 92235% 2236, 2243, 2244, 2251, 10.0-12.0 1095

The following ranges (if not null) apply for each DESCRIPTION (not supplementals):

MATL_CODE_STATIONO
MATL_CODE_WITHIN
DESCRIPTION | MATL_CODE_STATIONS5

6 302 - 310, 333, 336 - 338, 350
7 100 - 178, 200 — 294

8 74,75

11 100 - 178, 200 — 294

The following ranges (if not null) apply for a DESCRIPTION = 3:

MATL_CODE_STATIONO
MATL_CODE_WITHIN
SHRP_ID | MATL_CODE_STATIONS

?201 - 7236 4

?237 - 7252 5

The following ranges (if not null) apply for a DESCRIPTION =5
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SHRP_ID

MATL_CODE_STATIONO
MATL_CODE_WITHIN
MATL_CODE_STATIONS

2201, 7202, 2203, ?204, 7213, ?214, ?215, ?216, ?225, ?226,

2231, 2232, 2237, 2238, 2239, 2240, 2245, 2246, 2247, 2248 303 - 305
2205, 2206, 2207, 2208, 2217, 2218, 2219, 2220, -
2227, 2228, 2233, 2234
2200, 2210, 7221, 7222, 7229, 7235, 2241, 2242, 7249, 2250 303 - 305, 325
2211, 2212, 2223, 2224, 2230, 7236, 2243, 2244, 2251, 7252 303 - 305, 325

For sections in the SPS3 Experiment:

For all CONSTRUCTION_NOs and for all sections, the following ranges (if not null) are valid for

the given DESCRIPTION (not supplementals):

LAYER_THICK_STATIONO | MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN
DESCRIPTION | LAYER_THICK_STATIONS [ MATL_CODE_STATIONS
2 0.0-15 71-73,81-83
3 1.0-14.0 1
4 1.0-14.0 1
5 4.0-24.0 302 - 310, 319 - 341, 350
6 4.0-47.9 302 - 310, 319 - 341, 350
7 24.0 - 240.0 100 - 178, 200 - 294
8 0.1-6.0 70 -85
9 0.0-25 2
10 0.0-15 11,12,71-73,81 -84

For all CONSTRUCTION_NOs, a DESCRIPTION = 11 is not valid.

For CONSTRUCTION_NO =1, a DESCRIPTION = 1 is not valid.

For CONSTRUCTION_NO > =2, a DESCRIPTION = 1 is not valid except for SHRP_ID like

?310.
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LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
LAYER_THICK_STATIONS

MATL_CODE_STATIONO
MATL_CODE_WITHIN
MATL_CODE_STATIONS5

0.0-15

1

For sections in the SPS4 Experiment:

For CONSTRUCTION_NO =2 and SHRP_ID like ?310, the following ranges (if not null) are valid
for a DESCRIPTION = 1:

For all CONSTRUCTION_NOs and for all sections, the following ranges (if not null) are valid for
the given DESCRIPTION (not supplementals):

LAYER_THICK_STATIONO [ MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN

DESCRIPTION | LAYER_THICK_STATIONS | MATL_CODE_STATIONS

2 0.0-15 71-73,81-83

3 6.0-13.0 4,5

5 4.0-24.0 302 - 310, 319 - 341, 350

6 4.0-47.9 302 - 310, 319 - 341, 350

7 24.0 - 240.0 100 - 178, 200 - 294

For all CONSTRUCTION_NOs, a DESCRIPTION =1, 2, 4, 8, 9, 10, or 11 is not valid.

For sections in the SPS5 Experiment:

For all CONSTRUCTION_NOs and for all sections (SHRP_ID like ?501 - ?509), the following
ranges (if not null) are valid for the given DESCRIPTION:

LAYER_THICK_STATIONO | MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN

DESCRIPTION | LAYER_THICK_STATION5 | MATL_CODE_STATIONS5

2 0.0-15 71-73,81-83

3 0.0 - 14.0 1

4 0.0-14.0 1,13

5 4.0 -24.0 302 - 310, 319 - 341, 350

6 4.0-47.9 302 - 310, 319 - 341, 350
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LAYER_THICK_STATIONO [ MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN
DESCRIPTION | LAYER_THICK_STATIONS | MATL_CODE_STATIONS
7 24.0 - 240.0 100 - 178, 200 - 294
8 0.1-6.0 74 - 84
9 0.0-25 2
10 0.0-15 11,12,71-73,81 -84

For all CONSTRUCTION_NOs, a DESCRIPTION = 11 is not valid.

For CONSTRUCTION_NO =1, a DESCRIPTION = 1 is not valid.

The following checks specifically apply for CONSTRUCTION_NO >= 2:

A DESCRIPTION =1 is not valid for SHRP_ID = ?501.

For test sections where SHRP_ID = ?502 - ?509, the following ranges are valid for

DESCRIPTION = 1:

MATL_CODE_STATIONO | LAYER_THICK_STATIONO
SECT. MATL_CODE_WITHIN LAYER_THICK_WITHIN
ID MATL_CODE_STATIONS | LAYER_THICK_STATIONS
?502 13 1.0-3.0
?503 13 1.0-6.0
?504 1 1.0-6.0
?505 1 1.0-3.0
?506 1 1.0-50
?507 1 1.0-8.0
?508 13 1.0-8.0
?509 13 1.0-50

For sections in the SPS6 Experiment:

For all CONSTRUCTION_NOs and for all sections (SHRP_ID like 7601 - ?608), the following
ranges (if not null) are valid for the given DESCRIPTION:
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LAYER_THICK_STATIONO [ MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN
DESCRIPTION | LAYER_THICK_STATIONS | MATL_CODE_STATIONS
2 0.0-15 71-73,81-83
3 7.0-13.0 4,5
5 3.0-24.0 302 - 310, 319 - 341, 350
6 4.0-47.9 302 - 310, 319 - 341, 350
7 24.0 - 240.0 100 - 178, 200 - 294
8 0.1-6.0 74 -84
9 0.0-25 2
10 0.0-15 11,12,71-73,81 -84

For all CONSTRUCTION_NOs, a DESCRIPTION = 11 is not valid (not supplementals).

The following check specifically applies for CONSTRUCTION_NO = 1:

DESCRIPTION =1 is not valid.

For test sections where SHRP_ID = ?601 - ?608, the following ranges are valid for the given

DESCRIPTION:
LAYER_THICK_STATIONO | MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN
DESCRIPTION | LAYER_THICK_STATIONS | MATL_CODE_STATIONS
4 1.0-7.0 1

The following checks specifically apply for CONSTRUCTION_NO > 2:

DESCRIPTION = 1 is not valid for SHRP_ID = ?601, ?602, ?605.

For test sections where SHRP_ID = 7603, 7604, 7606, 7607, ?608, the following ranges (if not
null) are valid for a DESCRIPTION = 1:

MATL_CODE_STATIONO
SECT. | LAYER_THICK_STATIONO LAYER_THICK_WITHIN | MATL_CODE_WITHIN
ID LAYER_THICK_STATIONS MATL_CODE_STATIONS5
2603 1-5 1
2604 1-5 1
2606 1-5 1
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MATL_CODE_STATIONO
SECT. | LAYER_THICK_STATIONO LAYER_THICK_WITHIN MATL_CODE_WITHIN
ID LAYER_THICK_STATIONS MATL_CODE_STATIONS
?607 1-5 1
?608 1-9 1

For sections in the SPS7 Experiment:

For all CONSTRUCTION_NOs and for all sections (SHRP_ID like ?701 - ?709), the following
ranges (if not null) are valid for the given DESCRIPTION:

LAYER_THICK_STATIONO
LAYER_THICK_WITHIN

MATL_CODE_STATIONO
MATL_CODE_WITHIN

DESCRIPTION | LAYER_THICK_STATIONS [ MATL_CODE_STATIONS
2 0.0-15 71-73,81-83
3 7.0-13.0 4,5,6
5 3.0-24.0 302 - 310, 319 - 341, 350
6 4.0-47.9 302 - 310, 319 - 341, 350
7 24.0 - 240.0 100 - 178, 200 - 294
8 0.1-6.0 70 -85
9 0.0-25 2
10 0.0-15 11,12

For all CONSTRUCTION_NOs, a DESCRIPTION = 4 or 11 is not valid (not supplementals).

For CONSTRUCTION_NO =1, DESCRIPTION = 1 is not valid.

The following checks specifically apply for CONSTRUCTION_NO >= 2:

DESCRIPTION =1 is not valid for SHRP_ID = ?701.

DESCRIPTION =2, 9 or 10 is not valid.

For test sections where SHRP_ID = ?702 - ?709, the following ranges (if not null) are valid for a
DESCRIPTION = 1:

SHRP_ID

LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
LAYER_THICK_STATIONS
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LAYER_THICK_STATIONO
LAYER_THICK_WITHIN

SHRP_ID LAYER_THICK_STATIONS
?702, ?703, ?704, ?705 20-40
?706, ?707, ?708, ?709 40-6.0

MATL_CODE_STATIONO
MATL_CODE_WITHIN
SHRP_ID | MATL_CODE_STATIONS

2702 - 2709 4,90 (CN = 2)

For sections in the SPS8 Experiment:
For SHRP_ID like ?801 - ?806:
DESCRIPTION 3-911

For sections like ?801 - ?806, the following ranges (if not null) are valid for the given
DESCRIPTION:

LAYER_THICK_STATIONO MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN

DESCRIPTION [ LAYER_THICK_STATIONS MATL_CODE_STATIONS

6 4.0-47.9 302 - 310, 333, 336 - 338, 350

100 - 178, For SHRP_ID ?801 -?804; 200 -

! 24.0 -240.0 294, For SHRP_ID ?805 - ?806

8 0.1-05 74,75

9 0.1-1.0 2

11 4.0-47.9 100 - 178, 200 - 294

In addition, for each test section, the following ranges (if not null) apply for DESCRIPTION = 3, 4*,
and 5:

4 If DESCRIPTION = 4 exists.
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LAYER_THICK_STATIONO
LAYER_THICK_WITHIN
LAYER_THICK_STATIONS

MATL_CODE_STATIONO
MATL_CODE_WITHIN
MATL_CODE_STATIONS

DESCRIPTION | DESCRIPTION | DESCRIPTION [ DESCRIPTION
SHRP_ID =3o0r4 =5 =3o0r4 =5
2801, ?803, 7805 1.0-45 7-9 1 303 - 305
2802, 7804, 7806 1.0-7.5 11-13 1 303 - 305
For SHRP_ID like ?807 - ?812:
DESCRIPTION 3,5,6,7and 11
In addition, for each test section, the following ranges (if not null) apply for the given
DESCRIPTION:
LAYER_THICK_STATIONO MATL_CODE_STATIONO
LAYER_THICK_WITHIN MATL_CODE_WITHIN
DESCRIPTION | LAYER_THICK_STATIONS MATL_CODE_STATION5
5 5.0-7.0 303 - 305
6 4.0-47.9 302 - 310, 333, 336 - 338, 350
100 - 178, For SHRP_ID ?807 - ?810
7 24.0 - 240.0 200 - 294, For SHRP_ID 7811 - ?812
11 4.0-47.9 100 - 178, 200 - 294

In addition, for each test section, the following ranges (if not null) apply for DESCRIPTION = 3:

LAYER_THICK_STATIONO
LAYER_THICK_WITHIN

MATL_CODE_STATIONO
MATL_CODE_WITHIN

SHRP_ID LAYER_THICK_STATIONS MATL_CODE_STATIONS
2807, 7809, 7811 7.5-8.5 4
2808, 7810, 7812 10.5-12.5 4
For sections in the SPS9 Experiment:
DESCRIPTION 1-11

For all sections, the following ranges (if not null) apply for the given DESCRIPTION (not

supplementals):
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LAYER_THICK_STATIONO
LAYER_THICK_WITHIN

DESCRIPTION | LAYER_THICK_STATIONS
1 0.8-8.0
2 0.1-15
3 1.0-13.0
4 1.0-10.0
5 3.0-24.0
6 4.0-47.9
7 Must be null
8 0.1-6.0
9 0.3-25
10 01-15
11 4.0-47.9
MATL_THICK_STATIONO
MATL_THICK_WITHIN
DESCRIPTION | MATL_THICK_STATIONS
1 1,13
2 71-73,81-83
3 1,4,56
4 1
5 302 - 310, 319 - 341, 350
6 302 - 310, 319 - 341, 350
7 100 - 178, 200 - 294
8 74 - 84
9 2
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TST_LOSB
GPS

All GPS

MATL_THICK_STATIONO
MATL_THICK_WITHIN

DESCRIPTION [ MATL_THICK_STATIONS
10 11,12,71-73,81 -84
11 100 — 178, 200 — 294

FIELD

RANGE (DESCRIPTION)

REPR_THICKNESS

0.0 - 18.0(1); 0.0 - 1.5(2); 0.0 - 18.0(3);0.0 - 10.0(4); 0.0 - 24.0(5); 0.0 -
48.0(6);null or 0.0 - 240.0(7); 0.0 - 6.0(8); 0.0 - 2.5(9);0.0 - 1.5(10) 999.9 is

also acceptable for all values

INV_LAYER_NO_1

null, 1 - 10

INV_LAYER_NO_2

null, 1 - 10

GPS Experiment Specific

GPS EXPERIMENT | Valid EXPERIMENT

1 2-7,9,10
2 2-7,9,10
3 2,3,5-7
4 2,3,5-7
5 2,3,5-7
6* 1-10

7* 1-10

9 1,3,5-8

The following table illustrates valid MATL_CODE values for a given DESCRIPTION by GPS

experiment:
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GPS EXPERIMENT
Valid MATL_CODE

DESC (999 is also acceptable for each value)

- 1 2 314|5 6 7 9
1 See below* 4-6
2 71-73,81-83
3 1 45|86 1 4-6
4 1 See below**
5 302-309 319 - 341 302 - 309, 319 - 341
6 302 - 309, 319 - 341

101 - 121, 131 - 137, 141 - 148, 151, 160 - 166, 171 - 173, 176 - 178, 200 - 217, 251 -

7 267,280 — 294
8 74,75,77 71,74,75,77,78,79, 80, 85
9 2 2
71-73,81-
10 71-73,81-83 83
11
*DESC =1

For GPS6A, 6B, 6D, 7A, 7B, and 7D a MATL_CODE = 1 or 999 is allowed.

For GPS6C, 6S, 7C, 7F, 7R, and 7S a MATL_CODE =1, 13 or 999 is allowed.
*DESC =4

For GPS6C and 6S, a MATL_CODE =1, 13 or 999 is allowed.
SPS
For sections in the SPS1 Experiment:
DESCRIPTION 2,3-9; 11 (not supplementals)
If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.
If REPR_THICKNESS is non-null, it must be > 0.

For all sections, the following ranges are valid for the given DESCRIPTION (not supplementals):
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DESCRIPTION REPR_THICKNESS
2 0.0-15
6 4.0-47.9
7 24.0 - 240.0
8 0.1-05
9 0.1-1.0
11 4.0-47.9

In addition, for each test section in the primary experiment, the following ranges apply for
DESCRIPTION = 3, 4°, and 5%

REPR_THICKNESS
DESCRIPTION = | DESCRIPTION = | DESCRIPTION =
SHRP_ID 3+4 5 5+5

?101 6.0-8.0 7.0-9.0
?102 3.0-5.0 11.0-13.0
?103 3.0-5.0 7.0-9.0
?104 6.0-8.0 11.0-13.0
?105 3.0-5.0 6.5-9.5
?106 6.0-8.0 10.5-13.5
?107 3.0-5.0 6.5-9.5
?108 6.0-8.0 10.5-13.5
?109 6.0-8.0 145-17.5
?110 6.0-8.0 6.5-9.5
?111 3.0-5.0 10.5-13.5
?112 3.0-5.0 145-17.5

5 If DESCRIPTION = 4 exists.

6 Sections with a "5 + 5" DESCRIPTION must have two LAYER_NOs with a DESCRIPTION = 5. The

thicknesses for these two layers should be summed.
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REPR_THICKNESS
DESCRIPTION = | DESCRIPTION = | DESCRIPTION =
SHRP_ID 3+4 5 5+5
?113 3.0-50 7.0-9.0
?114 6.0-8.0 11.0-13.0
?115 6.0-8.0 7.0-9.0
?116 3.0-5.0 11.0-13.0
?117 6.0-8.0 6.5-9.5
?118 3.0-5.0 10.5-13.5
?119 6.0-8.0 6.5-9.5
?120 3.0-5.0 10.5-13.5
?121 3.0-5.0 145-17.5
?122 3.0-5.0 6.5-9.5
?123 6.0-8.0 10.5-13.5
?124 6.0-8.0 145-17.5

In addition, for each test section, the following ranges apply for each DESCRIPTION (not

supplementals):

DESCRIPTION MATL_CODE
2 71-73,81-83
3 1
4 1
6 302 - 310, 333, 336 - 338, 350
7 100 - 178, 200 - 294
8 74,75
9 2
11 100 - 178, 200 - 294
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In addition, for each test section in the primary experiment, the following range applies for

DESCRIPTION = 5:

SHRP_ID | MATL_CODE
2101 303 - 305
2102 303 - 305
2103 319
2104 319
2105 | 303 - 305, 319
2106 | 303 - 305, 319
2107 | 303 - 305, 325
2108 | 303 - 305, 325
2109 | 303 - 305, 325
2110 319, 325
2111 319, 325
2112 319, 325
2113 303 - 305
2114 303 - 305
2115 319
2116 319
2117 | 303 - 305, 319
2118 | 303 - 305, 319
2119 | 303 - 305, 325
2120 | 303 - 305, 325
2121 | 303 - 305, 325
2122 319, 325
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SHRP_ID | MATL_CODE
?123 319, 325
?124 319, 325

For sections in the SPS2 Experiment:

DESCRIPTION

3,5,6,7,8,or 11 (plus 4 for supplementals)

If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.

If REPR_THICKNESS is non-null, it must be > 0.

The following ranges are valid for the given DESCRIPTION (not supplementals):

SHRP_ID | REPR_THICKNESS
6 4.0-47.9
7 24.0 - 240.0
8 0.1-05
11 4.0-47.9

The following ranges apply for DESCRIPTION =3 and 5':

REPR_THICKNESS
DESCRIPTION DESCRIPTION DESCRIPTION’
SHRP_ID 3 5 5+5
7201, ?202, ?213, ?214, ?225, ?231,
2237, 7238, 7245, 7246 7.0-9.0 50-70
2203, ?204, ?207, ?208, ?215, ?216,
?219, ?220, 7?7226, ?228, 7232, ?234, 10.0-12.0 50-7.0
2239, 7240, ?247, ?248
2205, 7206, ?217, ?218, ?227, ?233 7.0-9.0 50-7.0
2209, ?210, ?221, ?222, ?229, ?235,
2241, 2242, 2249, 2250 7.0-9.0 6.5-95
7 Add REPR_THICKNESS for two or more layers with DESCRIPTION=5.
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REPR_THICKNESS

DESCRIPTION | DESCRIPTION | DESCRIPTION’
SHRP_ID 3 5+5
2211, 7212, ?223, ?224, ?230, 7236,
2243, 2244, 7251, 7252 10.0-12.0 6.5-95
The following ranges apply for each DESCRIPTION (not supplementals):
DESCRIPTION MATL_CODE
6 302 - 310, 333, 336 - 338, 350
7 100 - 178, 200 - 294
8 74,75
11 100 - 178, 200 - 294
The following ranges apply for a DESCRIPTION = 3:
SHRP_ID MATL_CODE
?201 - 236 4
2237 - 7252 5
The following ranges apply for a DESCRIPTION = 5:
SHRP_ID MATL_CODE
?201, 7202, ?203, ?204, ?213, ?214, ?215, ?216, 7225, ?226, ?231, 303 - 305
2232, ?237, ?238, 7239, 7240, ?245, 7246, ?247, ?248
2205, 7206, 2207, 2208, ?217, ?218, ?219, 7220, ?227, ?228, 7233, 334
2234
2209, 2210, 7221, 7222, 7229, 7235, 2241, 2242, 2249, 2250 303 305
2211, 2212, 2223, 2224, 2230, 7236, 7243, 7244, 7251, 7252 303 305

For sections in the SPS3 Experiment:

If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.
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If REPR_THICKNESS is non-null, it must be > 0.

For all CONSTRUCTION_NOs and for all sections, the following ranges are valid for the given
DESCRIPTION (not supplementals):

DESCRIPTION | REPR_THICKNESS MATL_CODE
2 0.0-1.5,999.9 71-73,81- 83,999
3 see following checks 1,999
4 1.0-10.0, 999.9 1, 999
5 4.0 —24.0,999.9 302 - 310, 319 - 341, 350, 999
6 4.0-47.9,999.9 302 - 310, 319 - 341, 350, 999
7 24.0 - 240. 0, 999.9 100 - 178, 200 - 294, 999
8 0.1-6.0 70-85
9 0.0-2.5,999.9 2,999
10 0.0-1.5,999.9 11,12,71-73,81 -84, 999

For all CONSTRUCTION_NOs, the following range for REPR_THICKNESS is valid for the given
combinations of DESCRIPTIONSs. Please note that this applies to a DESCRIPTION = 3 and all
LAYER_NOs below a DESCRIPTION = 3 that have a DESCRIPTION = 4 (not supplementals).

DESCRIPTION | REPR_THICKNESS

3+4 1.0-14.0,999.9

For all CONSTRUCTION_NOs, a DESCRIPTION = 11 is not valid (not supplementals).

For CONSTRUCTION_NO =1, a DESCRIPTION = 1 is not valid.

For CONSTRUCTION_NO > 2, a DESCRIPTION = 1 is not valid except for SHRP_ID like ?310

(not supplementals).

For CONSTRUCTION_NO = 2 and SHRP_ID like ?310, the following ranges (if not null) are valid

for a DESCRIPTION = 1:

REPR_THICKNESS

MATL_CODE

0.0-15

1

For sections in the SPS4 Experiment:

Page 3-43



If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.

If REPR_THICKNESS is non-null, it must be > 0.

For all CONSTRUCTION_NOs and for all sections, the following ranges are valid for the given
DESCRIPTION (not supplementals):

DESCRIPTION [ REPR_THICKNESS MATL_CODE
2 0.0-1.5 71-73,81-83
3 6.0 - 13.0, 999.9 4,5,999
5 4.0 - 24.0, 999.9 302 - 310, 319 - 341, 350, 999
6 4.0-47.9,999.9 302 - 310, 319 - 341, 350, 999
7 24.0 - 240.0, 999.9 100 - 178, 200 - 294, 999

For all CONSTRUCTION_NOs, a DESCRIPTION =1, 2, 4, 8, 9, 10, or 11 is not valid (not
supplementals).

For sections in the SPS5 Experiment:
If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.
If REPR_THICKNESS is non-null, it must be > 0.

For all CONSTRUCTION_NOs and for all sections (SHRP_ID like ?501-?509), the following
ranges (if not null) are valid for the given DESCRIPTION (not supplementals):

DESCRIPTION | REPR_THICKNESS MATL_CODE
2 0.0-1.5,999.9 71-73,81-83,999
5 4.0 -24.0, 999.9 302 - 310, 319 - 341, 350, 999
6 4.0-47.9,999.9 302 - 310, 319 - 341, 350, 999
7 24.0 - 240.0, 999.9 100 - 178, 200 - 294
8 0.1-6.0,999.9 74 - 84,999
9 0.0-2.5,999.9 2,999
10 0.0-1.5,999.9 11,12,71-73,81 -84, 999

A DESCRIPTION = 11 is not valid.

The following checks specifically apply for CONSTRUCTION_NO = 1:
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A DESCRIPTION =1 is not valid.

For all sections (SHRP_ID_ LIKE ?501 - ?509), the following range for REPR_THICKNESS is
valid for the given combinations of DESCRIPTIONs. Please note that this applies to a
DESCRIPTION = 3 and all LAYER_NOs below a DESCRIPTION = 3 that have a DESCRIPTION
= 4 (not supplementals).

DESCRIPTION | REPR_THICKNESS | MATL_CODE

3+4 3.0-14.0,999.9 1,999

The following checks specifically apply for CONSTRUCTION_NO > 2:

For all sections (SHRP_ID_ LIKE ?501 - ?509), the following range for REPR_THICKNESS is
valid for the given combinations of DESCRIPTIONs. Please note that this applies to a
DESCRIPTION = 3 and all LAYER_NOs below a DESCRIPTION = 3 that have a DESCRIPTION
= 4 (not supplementals).

DESCRIPTION [ REPR_THICKNESS | MATL_CODE

3+4 0.0 -14.0, 999.9 1,999

DESCRIPTION = 1 not valid for SHRP_ID = ?501.

For test sections where SHRP_ID = ?502 - ?509, the following ranges are valid:

SEI[C)T' DESCRIPTION® | MATL_CODE9 | REPR_THICKNESS
?502 1+4 13 1.0-3.0
?503 1+4 13 40-6.0
?504 1+4 1 40-6.0
?505 1+4 1 1.0-3.0
2506 1+4 1 2.0-5.0%
8 These thicknesses include the experimental design overlay thickness and an additional allowance

(over and above the experimental design overlay thickness) of 2 inches for the mill-replacement layer.
If milling in excess of 2 inches occurs, the data may fail the QC checks. Therefore, this data is to be
flagged and commented upon by the RCOC prior to manual upgrading of RECORD_STATUS.

9 Similar to note 8 above, the MATL_CODE should be checked for all LAYER_NOs with a
DESCRIPTION=1 and all LAYER_NOs above the LAYER_NO with a DESCRIPTION=3 that have a
DESCRIPTION=4 (if a LAYER_NO with a DESCRIPTION=4 exists). It is not mandatory that a
LAYER_NO with a DESCRIPTION=4 exist above a LAYER_NO with a DESCRIPTION=3.
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SECT.
ID DESCRIPTION® | MATL_CODE9 | REPR_THICKNESS

2507 1+4 1 5.0 - 8.0%°
2508 1+4 13 5.0 - 8.0%°
2509 1+4 13 2.0-5.0%

For sections in the SPS6 Experiment:
If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.
If REPR_THICKNESS is non-null, it must be > 0.

For all CONSTRUCTION_NOs and for all sections (SHRP_ID like 7601 - ?608), the following
ranges are valid for the given DESCRIPTION (not supplementals):

DESCRIPTION | REPR_THICKNESS MATL_CODE
2 0.0-1.5,999.9 71-73,81-83,999
3 7.0 -13.0, 999.9 4,5, 999
5 3.0-24.0,999.9 302 - 310, 319 - 341, 350, 999
6 4.0-47.9,999.9 302 - 310, 319 - 341, 350, 999
7 24.0 - 240.0, 999.9 100 - 178, 200 - 294, 999
8 0.1-6.0,999.9 74 - 84,999
9 0.0-2.5,999.9 2,999
10 0.0-1.5,999.9 11,12,71-73, 81 - 84, 999

For all CONSTRUCTION_NOs, a DESCRIPTION = 11 is not valid.
The following check specifically applies for CONSTRUCTION_NO = 1:

For test sections where SHRP_ID - ?601 - 7608, the following ranges are valid for the given
DESCRIPTION:

10 These thicknesses include the experimental design overlay thickness and an additional allowance
(over and above the experimental design overlay thickness) of 2 inches for the mill-replacement layer.
If milling in excess of 2 inches occurs, the data may fail the QC checks. Therefore, this data is to be
flagged and commented upon by the RCOC prior to manual upgrading of RECORD_STATUS.
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DESCRIPTION [ REPR_THICKNESS | MATL_CODE

1 0.8-8.0,999.9 1, 999

4 1.0-10.0, 999.9 1, 999

The following checks specifically apply for CONSTRUCTION_NO > 2:

For CONSTRUCTION_NO = 2, a DESCRIPTION =1 or 4 with a REPR_THICKNESS > 0 is not
valid for SHRP_ID = ?601, ?602, or ?605.

For test sections where SHRP_ID = ?603, ?604, ?606, ?607, ?608 the following ranges are valid:

SECTION | DESCRIPTION" | REPR_THICKNESS | MATL_CODE
?603 1+4 3.0-5.0,999.9 1
?604 1+4 3.0-5.0,999.9 1
?606 1+4 3.0-5.0,999.9 1
?607 1+4 3.0-5.0,999.9 1
?608 1+4 7.0-9.0,999.9 1

For sections in the SPS7 Experiment:
If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.
If REPR_THICKNESS is non-null, it must be > 0.

For all sections (SHRP_ID like ?701 - ?709), the following ranges are valid for the given
DESCRIPTION (not supplementals):

DESCRIPTION | REPR_THICKNESS MATL_CODE
2 0.0-1.5,999.9 71-73,81-83,999
3 7.0-13.0,999.9 4,5, 6,999
5 3.0-24.0,999.9 302 - 310, 319 - 341, 350, 999
6 4.0-47.9,999.9 302 - 310, 319 - 341, 350, 999
11 DESCRIPTION above includes the LAYER_NO with a DESCRIPTION = 1 and all LAYER_NOs

above the LAYER_NO with a DESCRIPTION = 3 that have a DESCRIPTION = 4 (if a LAYER_NO
with a DESCRIPTION = 4 exists). It is not mandatory that a LAYER_NO with a DESCRIPTION =4
exist above a LAYER_NO with a DESCRIPTION = 3. The REPR_THICKNESS values should be
summed for all LAYER_NOs corresponding to the above criteria and compared with the values listed
for REPR_THICKNESS above.
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DESCRIPTION | REPR_THICKNESS MATL_CODE
7 24.0 - 240.0, 999.9 100 - 178, 200 - 294, 999
8 0.1-6.0,999.9 74 - 84, 999
9 0.0-2.5,999 2,999
10 0.0-1.5,999.9 11,12,71-73, 81 - 84, 999

For all CONSTRUCTION_NOs, a DESCRIPTION =4 or 11 is not valid (not supplementals).

For CONSTRUCTION_NO =1, a DESCRIPTION = 1 is not valid.

The following checks specifically apply for CONSTRUCTION_NO > = 2:

DESCRIPTION = 1 is not valid for SHRP_ID = ?701.

DESCRIPTION = 2, 9 or 10 is not valid (not supplementals).

For test sections where SHRP_ID = ?702-?709 the following ranges are valid for a

DESCRIPTION =1:

SHRP_ID | REPR_THICKNESS

?702 - ?705

20-4.0

?706 - ?709

4.0-6.0

SHRP_ID | MATL_CODE

?702 - ?709 4, 90, 999

For sections in the SPS8 Experiment:

If LAYER_NO > 1, then the REPR_THICKNESS and MATL_CODE must be non-null.

If REPR_THICKNESS is non-null, it must be > 0.

For SHRP_ID like ?801 - ?806:

DESCRIPTION

3-9,11

For sections like ?801 - ?806, the following ranges are valid for the given DESCRIPTION:

DESCRIPTION | REPR_THICKNESS

MATL_CODE

4.0-47.9

302 - 310, 333, 336 - 338, 350
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DESCRIPTION | REPR_THICKNESS MATL_CODE
100 - 178, For SHRP_ID 7801 -7804
! 24.0-240.0 200 - 294, For SHRP_ID 2805 - 2806
8 0.1-05 74,75
9 0.1-1.0 2
11 4.0-47.9 100 - 178, 200 - 294

In addition, for each test section, the following ranges apply for DESCRIPTION = 3, 4 and 5:

REPR_THICKNESS MATL_CODE
DESCRIPTION | DESCRIPTION | DESCRIPTION | DESCRIPTION
SHRP_ID =3+4 =5 =3+4 =5
?801, ?803, ?805 3.5-45 7.0 - 9.0 1 303 - 305
?802, ?804, ?806 6.5-7.5 11.0 - 13.0 1 303 - 305
For SHRP_ID like ?807 - ?812:
DESCRIPTION 3,5,6,7and 11

In addition, for each test section, the following ranges apply for the given DESCRIPTION:

DESCRIPTION | REPR_THICKNESS MATL_CODE
5 50-7.0 303 - 305
6 4.0-47.9 302 - 310, 333, 336 - 338, 350
100 - 178, For SHRP_ID ?807 - 7810
! 24.0-240.0 200 - 294, For SHRP_ID ?811 - 7812
11 4.0-47.9 100 - 178, 200 - 294

In addition, for each test section, the following ranges (if not null) apply for DESCRIPTION = 3:

SHRP_ID REPR_THICKNESS | MATL_CODE
?807, 7809, ?811 75-85 4
7808, 7810, 7812 10.5-125 4
12 If DESCRIPTION = 4 exists.
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For sections in the SPS9 Experiment:

DESCRIPTION

For all sections, the following ranges (if not null) apply for the given DESCRIPTION (not

supplementals):

1-11

DESCRIPTION | REPR_THICKNESS
1 0.8-8.0
2 0.1-15
3 1.0-13.0
4 1.0 - 10.0
5 3.0-24.0
6 4.0-47.9
7 24.0 - 240.0
8 0.1-6.0
9 0.3-25
10 0.1-1.5
11 4.0-47.9
DESCRIPTION MATL_CODE
1 1,13
2 71-73,81-83
3 1,4,5,6
4 1
5 302 - 310, 319 - 341, 350
6 302 - 310, 319 - 341, 350
7 100 — 178, 200 - 294
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DESCRIPTION MATL_CODE
8 74 -84
9 2
10 11,12,71-73,81- 84
11 100 — 178, 200 - 294

TST_PCO1

to consider QC runs including this table.

CAPPED_LENGTH in 3.2-13.2
COMP_STRENGTH psi 300 - 10000
CROSS_SECTION_AREA sq in 9.50 - 33.50
DIAMETER in 3.50 - 6.50
FIELD_SET 1-10
LD_RATIO 0.80-2.20
MAX_LOAD b 2900 - 300000
ORIGINAL_LENGTH in 3.6-12.25
TEST_DATE >=01/01/87,
<= Today’s date
TEST_NO 1-4
TST_PCO02
DIAMETER in 3.50 - 6.50
FIELD_SET 1-10
LD_RATIO 0.80-2.20
LENGTH in 3.2-13.2
MAX_LOAD Ib 3000 - 80000
TENSILE_STRENGTH psi 100 - 1500
TEST_DATE >=01/01/87,
<= Today’s date
TEST_NO 1-4
TST_PC03™
COEF_THERMAL_EXPANSION mm/mm/deg C 0.0000060 - 0.0000140
DIAMETER mm 90.0 - 160.0
LAB_CODE 5111
THICKNESS mm 170.0 - 190.0
TEST_DATE >=01/01/96,
<= Today’s date
TST_PC04
ELASTIC_MOD psi 500000 - 9999999
FIELD_SET 1-10
POISON_RATIO 0.05-0.35
TEST_DATE >=01/01/87,
<= Today’s date
TEST_NO 1-4
UNIT_WT pcf 100 - 200
13 QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not need
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TST_PCO05

APPARENT_SPECIFIC_GRAVITY
BULK_SPECIFIC_GRAVITY_DRY
DENSITY_OF PCC

FIELD_SET
PERCENT_ABSORPTION_AFTER_IMMER
PERCENT_VOIDS_IN_PCC

TEST_DATE

TEST_NO

TST_PCO06

CORE_AVG_THICKNESS
FIELD_SET
TEST_DATE

TEST_NO

TST_PCO7

CROSS_SECTIONAL_AREA
DIAMETER

FIELD_SET

LENGTH_OF_SPECIMAN
MAXIMUM_LOAD

THICKNESS_OF ORIG_SURFACE_LAYER
SHEAR_BOND_STRENGTH

TEST _DATE

TEST_NO
THICKNESS_OF_OVERLAY_LAYER

TST_PCO08

AIR_CONTENT
AVG_CHORD_LENGTH
FIELD_SET
NO_AIR_VOIDS
PASTE_AIR_RATIO
SPACING_FACTOR
SPECIFIC_SURFACE
TEST_DATE

TEST_NO
TRAVERSE_LENGTH_AIR

TRAVERSE_LENGTH_PASTE
TRAVERSE_LENGTH_TOTAL

TST_PCO09

AVERAGE_DEPTH
AVERAGE_WIDTH
FIELD_SET
MAXIMUM_APPLIED_LOAD
MODULUS_OF_RUPTURE
SPAN_LENGTH

14 Not applicable if VISUAL_EXAM_* =57,

pcf

%
%

sqgin
in

in

Ib

in
psi

Ibf

psi
in

2-4

2-4

100 - 180

1-10

0-20

4-20
>=01/01/87,

<= Today’s date
1-4

2.0-15.0"
1-10
>=01/01/87,

<= Today’s date
1-4

11-14
3.8-42
1-10

5-18

2000 - 14000
7-12

200 - 1000
>=01/01/87,
<= Today’s date
1-4

2-6

1.0-20.0
0.0020 - 0.0400
1-10

10 - 20000
2.000 - 30.000
0.001 - 0.022
100 - 1800
>=01/01/87,
<= Today’s date
1-4

0.100 - 20.000
0.100 - 40.000
55 - 100

55-6.5
55-65
1-10

2000 - 15000
150 - 1000
16.5-19.5
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SPECIMEN_AGE
TEST_DATE

TEST_NO

TST_SAMPLE_BULK_AC_AGG
DATE_SAMPLED

DATE_SHIPPED
SAMPLE_LOC

TST_SAMPLE_COMBINE
No level D checks

TST_SAMPLE_LAB_AC_MIX
MIX_DATE

MIX_TEMP

TST_SAMPLE_LOG
DEPTH_BOT_STRATA

DEPTH_TOP_STRATA

DIAMETER
DLR
FIELD_SET
IOP
NO_BLOWS_1
NO_BLOWS_2
NO_BLOWS_3
REFUSAL

TST_SAMPLE_LOG_LAB
FIELD_SET

TST_SAMPLE_LOG_SPS_3 4
DATE_SAMPLED

FIELD_SET

TST_Sco1
CEMENT_MIXING
COAGULATION_OF_AC
COATED_LESS_THAN_UNCOATED
COATING_OF_STONE
DEMULSIBILITY
DUCTILITY
FIELD_SET
FREE_WATER_PRESENT
OIL_DISTILLATE
PARTICLE_CHARGE
PCT_RESIDUE_BY_DIST
PENETRATION
SIEVE_TEST

days

%

%

%

%

1-999
>=01/01/87,

<= Today’s date
1-4

>=01/01/87,

<= Today’s date
>=01/01/87,

<= Today’s date
1,2,3,4,6,7

>=01/01/87,
<= Today’s date
130 - 180

null, 0.0 - 96.0; 0.0 -
240.0 (shoulder auger)
null, 0.0 - 96.0; 0.0 -
240.0 (shoulder auger)
null, 3-13

null, 0.0 - 99.9

1-10

null, 0.0 - 99.9

null, 0 - 99

null, 0 - 99

null, 0 - 99

null, Y, N

1-10

>=01/01/87,
<= Today’s date
1-10
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SOLUBILITY
SPECIFIC_GRAVITY
STORAGE_STABILITY
TEST_DATE

TEST_NO
TEST_TEMPERATURE
UNIT_WEIGHT_OF_EMULSION
VISCOSITY_AT_50

TST_SCO02
FIELD_SET
SAND_EQUIVALENT
TEST_DATE

TEST_NO

TST_SCO03
CLAY_LUMPS
FIELD_SET
PCT_LIGHTWEIGHT _MATERIAL
PCT_OF WEAR
SOUNDNESS
TEST_DATE

TEST_NO
UNIT_WEIGHT

TST_SC04
FIELD_SET
FLAKINESS_INDEX
TEST_DATE

TEST_NO

TST_SCO05
CONSISTENCY
CURE_TIME
FIELD_SET
SET_TIME
TEST_DATE

TEST_NO
TRAFFIC_TIME
WET_TRACK_ABRASION

TST_SCO06
FIELD_SET
SPECIMEN_THICKNESS
TACK_POINT
TEMPERATURE_OF_TEST
TEST_DATE

TEST_NO
WEIGHT_ON_TEST_WHEEL

%

deg C
Ib/gal

%

%
%

%
%

Ib/cu ft

%

cm
hrs

hrs

hrs
gal/sq ft

cycles
deg F

95 -100
09-1.1

0-5
>=01/01/87,

<= Today’s date
1-4

24 - 26

75-9.0

90 - 450

1-10

30-99
>=01/01/87,

<= Today’s date
1-4

0-5
1-10

0-3

5-60

0-15
>=01/01/87,

<= Today’s date
1-4

75 - 150

1-10

0-40
>=01/01/87,

<= Today’s date
1-4

=

-6
-8
-10

0.25 - 3.00
>=01/01/87,

<= Today’s date
1-4

1-24

0-100

1-10

0-1

50 - 1000

74 - 80
>=01/01/87,

<= Today’s date
1-4

120 - 130
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TST_SCO07
AGG_SURFACE_RETAINING_COAT %
FIELD_SET
TEST DATE

TEST_NO
TST_SC08

ASPHALT_AGG_DISTRIBUTION
CONSISTENCY

FIELD_SET
SURFACE_OF_SPECIMEN
TEST_DATE
TEST_NO
TST_SC09
FIELD_SET
MIXING_TIME sec
PAPER_TOWEL_STAINED
TEST_DATE
TEST_NO
WATER_DISCOLORATION
TST_SC10A
FIELD_SET
NO_10 PASSING %
NO_200_PASSING %
NO_4 PASSING %
NO_8 PASSING %
ONE_HALF_PASSING %
TEST_DATE
TEST_NO
THREE_EIGHTHS_PASSING %
TST_SC10B
FIELD_SET
FIVE_SIXTEENTHS_PASSING %
NO_100_PASSING %
NO_16_PASSING %
NO_200_PASSING %
NO_30_PASSING %
NO_4 PASSING %
NO_50_PASSING %
NO_8 PASSING %
TEST_DATE
TEST_NO
TST_SC11
AGG_SPREAD_RATE Ib/sq yd
AGG_WASTAGE_FACTOR
AVG_LEAST_DIMENSION in

BSG_OF_AGGREGATE

75 -100

1-10
>=01/01/87,

<= Today’s date
1-4

C

o WVWp Wz

o

1/01/87,
oday’s date

P AV AP A

1-10

60 - 300

Y,N
>=01/01/87,

<= Today’s date
1-4

N,S, M

0

oNeNeN
AN O

0

0-10

80 - 100
>=01/01/87,

<= Today’s date
1-4

60 - 100

1-10

90 - 100
5-25
25-75
5-20
20-50

70 - 100
15-30

45 - 100
>=01/01/87,
<= Today’s date
1-4

o o

N OO
1
AP WH
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FIELD_SET

RESIDUAL_ASPH_SPREAD_RATE
SURFACE_CONDITION_VAR

TEST _DATE
TEST_NO

TST_SC12
ASPHALT_CONTENT
FIELD_SET
TEST_DATE

TEST_NO

TST_SC13
FIELD_SET
INIT_FRICTION_VALUE
NO_10_PASSING
NO_200_PASSING
NO_4_PASSING
NO_8 PASSING
ONE_HALF_PASSING
POLISH_VALUE
TEST_DATE

TEST_NO

THREE_EIGHTHS_PASSING

TST_SPO1_DATA

BULK_SPEC_GRAV_COR
BULK_SPEC_GRAV_RAW

GYRATE_NO
REL_DENS_COR
SPECIMEN_NO

TST_SPO01_MASTER

AGG_BULK_SPEC_GRAV
AGG_EFF_SPEC_GRAV

AGGR_NOM_SIZE
AIR_VOIDS_N_DES
ASPHALT_CONTENT

ASPHALT_SPEC_GRAV
AVG_REL_DENS_N_DES

AVG_REL_DENS_N_INI

AVG_REL_DENS_N_MAX

BULK_SPEC_GRAV_1
BULK_SPEC_GRAV_2
COMPACT_TEMP
DESIGN_H_AIR_TEMP
GYRATE_ANGLE
GYRATE_N_DES
GYRATE_N_INI
GYRATE_N_MAX
GYRATE_ROT_SPEED
GYRATE_VT_PRESS
MIX_MAX_SPEC_GRAV

gal/sq yd
gal/sq yd

%

%
%
%
%
%

%

mm
%
%

deg C
deg C
deg

rpm
kPa

1-10

0.1-05
0.0-0.3
>=01/01/87,

<= Today’s date
1-4

6-12

1-10
>=01/01/87,

<= Today’s date
1-4

1-10
0-150
0-100
0-50
0-100
0-100
0-100
0-150
>=01/01/87,
<= Today’s date
1-4

0-100

1.000 - 4.000
1.000 - 4.000
7-288
0-99.9

1-2

1.0000 - 4.0000
1.0000 - 4.0000
9-38
1.0-10.0

2.00 - 15.00
0.900 - 1.100
0.0-99.9
0.0-99.9
0.0-99.9
1.000 - 4.000
1.000 - 4.000
100 - 300
20-50
1.23-1.27
0.0-99.9
0.0-99.9
0.0-99.9
29-31

580 - 620
1.000 - 4.000
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MIX_TEMP
PG_HIGH_TEMP
PG_LOW_TEMP
SPECIMEN_DIAMETER
TEST_DATE

TRAFFIC_LEVEL
VFA_N_DES
VMA_N_DES

TST_SP02

AGG_COARSE_PCT
AGG_COARSE_SPEC_GRAV
AGG_COMB_SPEC_GRAV
AGG_EFF_SPEC_GRAV
AGG_FILLER_PCT
AGG_FILLER_SPEC_GRAV
AGG_FINE_PCT
AGG_FINE_SPEC_GRAV
BINDER_ABS_PCT
BINDER_EFF_PCT
BINDER_PCT
BINDER_SPEC_GRAV
MIX_BULK_SPEC_GRAV
MIX_MAX_SPEC_GRAV
TEST DATE

VFA
VMA

TST_SS01_UG01_UG02

FIELD_SET
NO_10_PASSING
NO_200_PASSING
NO_40_PASSING

NO_4 PASSING
NO_80_PASSING
ONE_AND_HALF_PASSING
ONE_HALF_PASSING
ONE_PASSING
SAMPLE_WT

TEST_DATE

TEST_NO
THREE_EIGHTHS_PASSING
THREE_FOURTHS_PASSING
THREE_PASSING
TWO_PASSING

TST_SS02_UG03

COLLOIDS
FIELD_SET
HYGRO_MOIST
NO_10_PASSING
NO_200_PASSING
NO_40_PASSING

deg C
deg C
deg C
mm

MESAL
%
%

%

%
%

%
%
%

%
%
%
%
%
%
%
%
Ib

%
%
%
%

%

%
%
%
%

100 - 300

46 - 84

-46 - (-10)

140 - 160

>= 01/01/90,

<= Today’s date
0.1-500.0
25.0-99.9

10.0 - 20.0

25-75
2.000 - 3.000
2.000 - 3.000
2.000 - 3.000
0-25

2.000 - 3.000
25-75
2.000 - 3.000
0.00 -9.99
2.00-9.99
2.0-15.0
0.900 - 1.100
1.000 - 4.000
1.500 - 3.000
>=01/01/90,
<= Today’s date
25.0-99.9
10-20

1-10
5-100
0.0-99.9
0-99
10-100
0-99

40 - 100

20 - 100
35-100
0-150
>=01/01/87,
<= Today’s date
1-4
10-100
35-100
90.0 - 100.0
0-100

0.0-35.0
1-10
0-10
5-100
0.0-99.9
0-99
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NO_4 PASSING
NO_80_PASSING
ONE_AND_HALF_PASSING
ONE_HALF_PASSING
ONE_PASSING
TEST_DATE

TEST_NO
THREE_EIGHTHS_PASSING
THREE_FOURTHS_PASSING
THREE_PASSING
TWO_PASSING

TST_SS04_UG08

AASHTO_SOIL_CLASS
FIELD_SET
TEST_DATE

TEST_NO

TST_SS06

DEFLECTION_AVG
FIELD_SET
SOIL_MOD_UNCORRECTED
SOIL_MOD_CORRECTED
TEST _DATE

TST_SS08

DRY_DENSITY
FIELD_SET
MOISTURE_CONTENT
SPECIMEN_DIAMETER
SPECIMEN_HEIGHT
SPECIMEN_MASS_DRY
SPECIMEN_MASS_MOIST
TEST _DATE

TEST_NO

TST_SS10

AVERAGE_CROSS_SECTIONAL_AREA
AVERAGE_RATE_OF_STRAIN_TO_FAIL
AVERAGE_STRAIN_AT_FAILURE
DRY_DENSITY

FIELD_SET
LENGTH_TO_DIAMETER_RATIO
MOISTURE_CONTENT
SPECIMEN_DIAMETER
SPECIMEN_HEIGHT

TEST _DATE

TEST_NO
UNCONFINED_COMPRESSED_STRENGTH

TST_SS11

%
%
%
%
%

%
%
%
%

pci
pci

pcf

sqin
%/min
%

pcf

psi

10 - 100
0-99

40 - 100

20 - 100
35-100
>=01/01/87,
<= Today’s date
1-4
10-100
35-100
90.0 - 100.0
0-100

501 - 515

1-10
>=01/01/87,

<= Today’s date
1-4

0.01-0.4

1-10

25- 675

25- 675
>=01/01/87,

<= Today’s date

60 - 140

1-10

4-70

2.6-3.0
5.0-75

null, 500 - 2000
null, 500 - 2000
>=01/01/87,

<= Today’s date
1-4

5-7
0.5-3.0
0-30

60 - 140
1-10
19-26
4-70
26-3.0
50-75

>= 01/01/87,
<= Today’s date
1-4

0-999
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AVG_HYDRAULIC_CONDUCTIVITY cm/sec 1E(-9) - 1E(0)

FIELD_SET 1-10
FINAL_DEGREE_OF_SATURATION % 70 - 100
FINAL_DRY_DENSITY pcf 80 - 140
FINAL_SPECIMEN_DIAMETER in 2.6-3.0
FINAL_SPECIMEN_HEIGHT in 2.60-7.00
FINAL_SPECIMEN_MASS g 500 - 2000
FINAL_WATER_CONTENT % 4-80
INITIAL_DRY_DENSITY pcf 60 - 140
INITIAL_SPECIMEN_DIAMETER in 26-3.0
INITIAL_SPECIMEN_HEIGHT in 2.60-7.00
INITIAL_SPECIMEN_MASS g 500 - 2000
INITIAL_WATER_CONTENT % 4-70
MAX_HYDRAULIC_GRADIENT 0-50
MIN_HYDRAULIC_GRADIENT 0-40
TEST_DATE >=01/01/87,
<= Today’s date

TEST_NO 1-4
TOTAL_BACK_PRESSURE psi 0-300

TST SS11
FIELD_SET 1-10
TEST_DATE >=01/01/87,

<= Today’s date

TST_SS12
FIELD_SET 1-10
TEST_DATE >=01/01/87,

<= Today’s date

TST _SS14 UG14 COMMENT
No level D checks

TST_SS14 _UG14 DATA

NO_BLOWS 1-20
PEN_BTWN_RDGS mm 1-100
PEN_PER_BLOW mm 1-100
DCP_INDEX mm/blow 1-200
CBR % 0-100
MOISTURE % 0-100
TST_SS14 UG14_MASTER
TEST_DATE >=01/01/05,
<= Today’s date
ZERO_POINT_DEPTH mm >=0
TST_TBO1
FIELD_SET 1-10
TEST_DATE >=01/01/87,
<= Today’s date
TEST_NO 1-4
THICKNESS in 1.0-16.5 (N/Aif
VISUAL EXAM_*=7
or 57)
TST_TBO02
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null, then the record shall pass every check on these fields.

CAPPED_LENGTH in 3.0-10.0
COMP_STRENGTH psi 200 - 15000
CROSS_SECTION_AREA sq in 8.0-18.0
DIAMETER in 3.5-6.5
FIELD_SET 1-10
LD_RATIO 0.70 - 2.10
MAX_LOAD psi 5000 - 200000
ORIGINAL_LENGTH in 2.9-8.0
TEST_DATE >= 01/01/87,
<= Today’s date
TEST_NO 1-4
TST_UG04_SS03
FIELD_SET 1-10
LIQUID_LIMIT 0,10 - 150
TEST_DATE >= 01-Jan-87,
<= Today’s date
TEST_NO 1-4
TST_UGO05_SS05
FIELD_SET 1-10
OPTIMUM_LAB_MOISTURE % 4-30
TEST_DATE >= 01/01/87
<= Today’s date
TEST_NO 1-4
TST_UGO07_SS07_A
AFTER_MOIST_CONT % 0.0 - 50.0"°
COMP_DRY_DENSITY kg/cu m 800.0 - 3200.0"
COMP_MOIST_CONT % 0.0 - 50.0"
FIELD_SET 1-10
IN_SITU_DENSITY kg/cu m 800.0 - 3200.0"
IN_SITU_MOIST % 0.0 - 50.0"°
LAYER_TYPE 1,2
MR_MATL_TYPE 1,2
MAX_DRY_DENSITY kg/cu m 800.0 - 3200.0"
MAX_DRY_DENSITY_95 kg/cu m 800.0 - 3200.0"
MAX_STRENGTH kPa 40 - 950
OPT_MOIST_CONT % 0.0 - 50.0"°
TEST_DATE >= 01/01/87,
<= Today’s date
For MATL_TYPE =1
AVERAGE_DIAMETER mm 146.0 - 158.0"
INITIAL_AREA sg mm 16742 - 19600™
INITIAL_LENGTH mm 295.0 - 315.0"
INITIAL_VOLUME cu mm 4940000 - 6200000
NET_DIAMETER mm 146.0 - 158.0"
For MATL_TYPE =2
AVERAGE_DIAMETER mm 66.0 - 80.0"
15 If all these fields, including BOTTOM_DIAMETER, MIDDLE_DIAMETER, and TOP_DIAMETER are
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INITIAL_AREA sq mm 3420 - 5030

INITIAL_LENGTH mm 137.0 - 158.0*
INITIAL_VOLUME cu mm 468000 - 794740
NET_DIAMETER mm 66.0 - 80.0"
TST_UGO07_SS07_B
AFTER_MOIST_CONT % 0.0-50.0
AVERAGE_DIAMETER mm 66.0 - 80.0
DRY_DENSITY kg/cu m 800.0 - 3200.0
FIELD_SET 1-10
IN_SITU_MOIST % 0.0-50.0
INITIAL_AREA sq mm 3420 - 5030
INITIAL_LENGTH mm 137.0 - 165.0
INITIAL_VOLUME cu mm 468000 - 794740
INITIAL_WEIGHT g 370.0 - 2150.0
LAYER_TYPE 1
MR_MATL_TYPE 2
MAX_STRENGTH kPa 69 - 690
NET_DIAMETER mm 66.0 - 80.0
WET_DENSITY kg/cu m 800.0 - 3200.0
TEST_DATE >= 01/01/87,

<= Today’s date

TST_UG07_SS07_WKSHT_CYCLES

FIELD_SET 1-10
LAYER_TYPE 1,2
MR_MATL_TYPE 1,2
TEST_DATE >= 01/01/87,

<= Today’s date

For LAYER_TYPE =1 and MATL_TYPE = 1 and TEST_DATE >= 01-Aug-93

APPLIED_CONTACT_LOAD N 10.0 - 143.0
APPLIED_CONTACT_STRESS kPa 0.5-8.0
APPLIED_CYCLIC_LOAD N 182.0 - 1287.0
APPLIED_CYCLIC_STRESS kPa 9.0-72.0
APPLIED_MAX_AXIAL_LOAD N 202.0 - 1430.0
APPLIED_MAX_AXIAL_STRESS kPa 10.0 - 80.0
DEF_LVDT 1 mm 0.01270 - 0.635
DEF_LVDT 1 2 mm 0.01270 - 0.635
DEF_LVDT 2 mm 0.01270 - 0.635
RES_MOD MPa 7-415
RES_STRAIN 0.00004 - 0.0021

For LAYER_TYPE =1 and MR_MATL_TYPE =1 and TEST_DATE < 01-Aug-93

APPLIED_CONTACT_LOAD N 32.5-510.0
APPLIED_CONTACT_STRESS kPa 2.0-30.0
APPLIED_CYCLIC_LOAD N 261.0-5049.0
APPLIED_CYCLIC_STRESS kPa 16.0 - 270.0
APPLIED_MAX_AXIAL_LOAD N 325.0 - 5100.0
APPLIED_MAX_AXIAL_STRESS kPa 18.0 - 300.0
DEF_LVDT_1 mm 0.01270 - 0.635
DEF_LVDT_1_2 mm 0.01270 - 0.635
DEF_LVDT_2 mm 0.01270 - 0.635
RES_MOD MPa 7-415
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RES_STRAIN

For LAYER_TYPE =1 and MR_MATL_TYPE =2

APPLIED_CONTACT_LOAD
APPLIED_CONTACT_STRESS
APPLIED_CYCLIC_LOAD
APPLIED_CYCLIC_STRESS
APPLIED_MAX_AXIAL_LOAD
APPLIED_MAX_AXIAL_STRESS
DEF_LVDT_1

DEF_LVDT_1_2

DEF_LVDT 2

RES_MOD

RES_STRAIN

For LAYER_TYPE =2 and MR_MATL_TYPE =1

APPLIED_CONTACT_LOAD
APPLIED_CONTACT_STRESS
APPLIED_CYCLIC_LOAD
APPLIED_CYCLIC_STRESS
APPLIED_MAX_AXIAL_LOAD
APPLIED_MAX_AXIAL_STRESS
DEF_LVDT_1

DEF_LVDT 1 2

DEF_LVDT 2

RES_MOD

RES_STRAIN

For LAYER_TYPE =2 and MR_MATL_TYPE =2

APPLIED_CONTACT_LOAD
APPLIED_CONTACT_STRESS
APPLIED_CYCLIC_LOAD
APPLIED_CYCLIC_STRESS
APPLIED_MAX_AXIAL_LOAD
APPLIED_MAX_AXIAL_STRESS
DEF_LVDT 1

DEF_LVDT_1_2

DEF_LVDT 2

RES_MOD

RES_STRAIN

TST_UG07_SS07_WKSHT_SUM

FIELD_SET
LAYER_TYPE
MR_MATL_TYPE
TEST DATE

APPLIED_CONTACT_LOAD_AVG
APPLIED_CONTACT_STRESS_AVG
APPLIED_CYCLIC_LOAD_AVG

kPa

kPa

kPa
mm
mm
mm
MPa

kPa

kPa

kPa
mm
mm
mm
MPa

kPa

kPa

kPa
mm
mm
mm
MPa

N
kPa
N

0.00004 - 0.0021

0.1-33.0
0.1-8.0
32.4-297.0
9.0-72.0
36.0 - 330.0
10.0 - 80.0
0.008 - 0.635
0.008 - 0.635
0.008 - 0.635
7-415
0.00005 - 0.0044

10 - 568
0.1-32
263.0-5049.0
16.0 - 270.0
292.0-5610.0
18.0 - 300.0
0.01270 - 0.635
0.01270 - 0.635
0.01270 - 0.635
7-415
0.00004 - 0.0021

0.1-122.0
0.1-32.0
60.7 - 1099.0
16.0 - 270.0
67.5-1221.0
18.0 - 300.0
0.008 - 0.635
0.008 - 0.635
0.008 - 0.635
7-415
0.00005 - 0.0044

-10
2
2
=01/01/87,

<= Today’s date

1
1,
1
>

For LAYER_TYPE =1 and MR_MATL_TYPE = 1 and TEST_DATE >= 01-Aug-93

10.0 - 143.0
0.5-8.0
182.0 - 1287.0
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APPLIED_CYCLIC_STRESS_AVG
APPLIED_MAX_AXIAL_LOAD_AVG
APPLIED_MAX_AXIAL_STRESS_AVG
DEF_LVDT_1_AVG
DEF_LVDT_1_2 AVG
DEF_LVDT_2_AVG

RES_MOD_AVG

RES_STRAIN_AVG

APPLIED_CONTACT_LOAD_AVG
APPLIED_CONTACT_STRESS_AVG
APPLIED_CYCLIC_LOAD_AVG
APPLIED_CYCLIC_STRESS_AVG
APPLIED_MAX_AXIAL_LOAD_AVG
APPLIED_MAX_AXIAL_STRESS_AVG
DEF_LVDT_1_AVG
DEF_LVDT_1_2_AVG
DEF_LVDT_2_AVG

RES_MOD_AVG

RES_STRAIN_AVG

For LAYER_TYPE =1 and MR_MATL_TYPE =2

APPLIED_CONTACT_LOAD_AVG
APPLIED_CONTACT_STRESS_AVG
APPLIED_CYCLIC_LOAD_AVG
APPLIED_CYCLIC_STRESS_AVG
APPLIED_MAX_AXIAL_LOAD_AVG
APPLIED_MAX_AXIAL_STRESS_AVG
DEF_LVDT_1_AVG
DEF_LVDT_1_2_AVG
DEF_LVDT_2_AVG

RES_MOD_AVG

RES_STRAIN_AVG

For LAYER_TYPE =2 and MR_MATL_TYPE =1

APPLIED_CONTACT_LOAD_AVG
APPLIED_CONTACT_STRESS_AVG
APPLIED_CYCLIC_LOAD_AVG
APPLIED_CYCLIC_STRESS_AVG
APPLIED_MAX_AXIAL_LOAD_AVG
APPLIED_MAX_AXIAL_STRESS_AVG
DEF_LVDT_1_AVG
DEF_LVDT_1_2_AVG
DEF_LVDT_2_AVG

RES_MOD_AVG

RES_STRAIN_AVG

For LAYER_TYPE =2 and MR_MATL_TYPE =2

APPLIED_CONTACT_LOAD_AVG
APPLIED_CONTACT_STRESS_AVG
APPLIED_CYCLIC_LOAD_AVG

kPa
N
kPa
mm
mm
mm
MPa

N
kPa
N
kPa
N
kPa
mm
mm
mm
MPa

kPa

kPa

kPa
mm
mm
mm
MPa

kPa

kPa

kPa
mm
mm
mm
MPa

9.0-72.0

202.0 - 1430.0
10.0-80.0
0.01270 - 0.635
0.01270 - 0.635
0.01270 - 0.635
7-415

0.00004 - 0.0021

For LAYER_TYPE =1 and MR_MATL_TYPE =1 and TEST_DATE < 01-Aug-93

32.5-510.0
2.0-30.0
261.0-5049.0
16.0 - 270.0
325 - 5100

18 - 300
0.01270 - 0.635
0.01270 - 0.635
0.01270 - 0.635
7-415
0.00004 - 0.0021

0.1-33.0
0.1-8.0
32.4-297.0
9.0-72.0
36.0 - 330.0
10.0 - 80.0
0.008 - 0.635
0.008 - 0.635
0.008 - 0.635
7-415
0.00005 - 0.0044

10 - 568
0.1-32
263.0-5049.0
16.0 - 270.0
292.0 - 5610.0
18.0 - 300.0
0.01270 - 0.635
0.01270 - 0.635
0.01270 - 0.635
7-415
0.00004 - 0.0021

0.1-122.0
0.1-32
60.7 - 1099.0
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APPLIED_CYCLIC_STRESS_AVG
APPLIED_MAX_AXIAL_LOAD_AVG
APPLIED_MAX_AXIAL_STRESS_AVG
DEF_LVDT_1_AVG
DEF_LVDT_1_2 AVG
DEF_LVDT_2_AVG

RES_MOD_AVG

RES_STRAIN_AVG

TST_UGO09

AVG_HYDRAULIC_CONDUCTIVITY
FIELD_SET

FINAL_DRY_DENSITY
FINAL_MOISTURE_CONTENT
HYDRAULIC_GRADIENT
INITIAL_DRY_DENSITY
INITIAL_MOISTURE_CONTENT
TEST_DATE

TEST_NO

TST_UG10_SS09

FIELD_SET
MOIST_CONTENT
TEST_DATE

TEST_NO

TST_UNBOUND_SPEC_GRAV

SPEC_GRAV

TST_UNCOMP_BITUMINOUS

Each E-type check is separated by a single line. In general, each bullet represents a procedure,

DATE_SAMPLED
DATE_SHIPPED

FIELD_SET
LAYER_TYPE
MIX_TYPE
OFFSET
PLANT_TYPE
SAMPLE_LOC
SAMPLE_SIZE
STATION

E. Intramodular Checks

action, etc., of the check.

kPa

kPa
mm
mm
mm
MPa

cm/sec

pcf
%

pcf
%

%

16.0 - 270.0
67.5-1221.0
18.0 - 300.0
0.008 - 0.635
0.008 - 0.635
0.008 - 0.635
7-415

0.00005 - 0.0044

1E(-9) - 1E(0)
1-10

70 - 140

4-40

0.1-2

70 - 140

4-40
>=01/01/87,

<= Today’s date
1-4

1-10

0.0-50.0
>=01/01/87,

<= Today’s date
1-4

22-29

>=01/01/87,

<= Today’s date
null, >= 01/01/87,
<= Today’s date
1-10

1-6

1-4

null, 0 - 24
null, 1 -3

1-6

10 - 500

null, -100 - 1100

Table: TST_AC_MOIST_DAMAGE

LAYER_DEPTH_A <= LAYER_DEPTH_B <= LAYER_DEPTH_C <= LAYER_DEPTH_D
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Error Message: TST_AC_MOIST_DAMAGE-E-1, LAYER_DEPTH_A <= LAYER_DEPTH_B
<= LAYER_DEPTH_C <= LAYER_DEPTH_D

e HEIGHT_STRIP_PEN <= CORE_THICK
Error Message: TST_AC_MOIST_DAMAGE-E-2, HEIGHT_STRIP_PEN <= CORE_THICK
e STRIP_RATING_PCF = STRIP_RATING_P + STRIP_RATING_C + STRIP_RATING_F

Error Message: TST_AC_MOIST_DAMAGE-E-3, STRIP_RATING_PCF =
(STRIP_RATING_P + STRIP_RATING_C + STRIP_RATING_F)

Tables: TST_AC_MOIST_DAMAGE, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AC_MOIST_DAMAGE-E-4, There is no matching sample in
TST_SAMPLE_BASIC_INFO

Tables: TST_ACO01, TST_ACO01_LAYER
e All corresponding records in TST_ACO01_LAYER must be at level E

Error Message: TST_ACO01-E-1, All corresponding records in TST_ACO01_LAYER are not at
level E

Tables: TST_ACO01, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_ACO1-E-2, There is no matching sample in
TST_SAMPLE_BASIC_INFO

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_ACO01-E-3, Sample was tested before it was taken.

Tables: TST_ACO1_LAYER, TST_ACO01

For records with matching SHRP_ID, STATE_CODE, FIELD_LAYER_NO, FIELD_SET,
TEST_NO, LOC_NO in TST_ACO01 and for which VISUAL_EXAM_1, VISUAL_EXAM_2,
VISUAL_EXAM_3, VISUAL_EXAM_4, VISUAL_EXAM_5, and VISUAL_EXAM_6 in TST_ACO01
does not equal 7:

o Extract CORE_AVG_THICKNESS from TST_ACO01 and extract LAYER_THICKNESS from
TST_ACO1_LAYER: CORE_AVG_THICKNESS + 0.2 > LAYER_THICKNESS
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Error Message: TST_ACO01_LAYER-E-1, TST_ACO01.CORE_AVG_THICKNESS + .2 >=
TST_ACO1_LAYER.LAYER_THICKNESS failed.

e For records with matching SHRP_ID, STATE_CODE, FIELD_LAYER_NO, FIELD_SET,
TEST_NO, LOC_NO and CONSTRUCTION_NO in TST_ACO01_LAYER, the
LAYER_THICKNESS should be non-null for at least for one layer if a record exists in
TST_HOLE_LOG with RECOVERED="Y" and if SHRP_ID, STATE_CODE, FIELD_SET,
LOC_NO and CONSTRUCTION_NO match TST_ACO01_LAYER

Error Message: TST_ACO01_LAYER-E-2, At least one layer in TST_ACO01_LAYER must
have non-null LAYER_THICKNESS when a matching record in TST_HOLE_LOG has
RECOVERED =Y.

Tables: TST_ACO02, TST_ACO03

For matching SHRP_ID, STATE_CODE, LAYER_NUMBER, FIELD_SET, TEST_NO, LOC_NO in
TST_ACO0S:

e checkthat TST_AC02.BSG <= TST_AC03.MAX_SPEC_GRAVITY

Error Message: TST_AC02-E-1, TST_AC02.BSG <= TST_AC03.MAX_SPEC_GRAVITY:
{BSG} <= {MAX_SPEC_GRAVITY} failed.

Tables: TST_ACO02, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_ACO02-E-2, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_ACO02-E-3, Sample was tested before it was taken.

Tables: TST_ACO03, TST_ACO02

For matching SHRP_ID, STATE_CODE, LAYER_NUMBER, FIELD_SET, TEST_NO, LOC_NO in
TST_ACO02:

e checkthat TST_ACO03.MAX_SPEC_GRAVITY >= TST_AC02.BSG

Error Message: TST_ACO3-E-1, TST_AC03.MAX_SPEC_GRAVITY >= TST_AC02.BSG:
{MAX_SPEC_GRAVITY} >= {BSG} failed.

Tables: TST_ACO03, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,

Page 3-66



SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_ACO03-E-2, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_ACO03-E-3, Sample was tested before it was taken.

Tables: TST_ACO04, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_ACO04-E-1, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_ACO04-E-2, Sample was tested before it was taken.

Table: TST_ACO05

MAX_SPEC_GRAVITY > BSG_AFTER_MOLDING_1_U >= BSG_AFTER_MOLDING_2_U
>= BSG_AFTER_MOLDING_3_U >= BSG_AFTER_MOLDING_4_C >=
BSG_AFTER_MOLDING_5 C

Error Messages: TST_ACO5-E-1a, MAX_SPEC_GRAVITY >= BSG_AFTER_MOLDING_1_U
fl%l'?'iACOS-E—lb, MAX_SPEC_GRAVITY >= BSG_AFTER_MOLDING_2 U
f%l'?iACOS-E-lc MAX_SPEC_GRAVITY >= BSG_AFTER_MOLDING_3 U
f'l%‘?‘iACOS-E-ld MAX_SPEC_GRAVITY >= BSG_AFTER_MOLDING_4 C
?%:‘T’;ACOS-E-le MAX_SPEC_GRAVITY >= BSG_AFTER_MOLDING_5 C
alled.

MAX_SPEC_GRAVITY>BSG_AFTER_VAC_SATURATION_4_C >= BSG_AFTER_VAC_
SATURATION_5_C

Error Messages: TST_ACO05-E-2a, MAX_SPEC_GRAVITY >=
BSG_AFTER_VAC_SATURATION_4_C failed.
TST_ACO05-E-2b, MAX_SPEC_GRAVITY >=
BSG_AFTER_VAC_SATURATION_5_C failed.

If BSG_AFTER_MOLDING_6_C and BSG_AFTER_VAC_SATURATION_6_C are not null, then:

MAX_SPEC_GRAVITY >= BSG_AFTER_MOLDING 6 C
and
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MAX_SPEC_GRAVITY >= BSG_AFTER_VAC_SATURATION_6_C

Error Messages: TST_ACO05-E-3, MAX_SPEC_GRAVITY >= BSG_AFTER_MOLDING_6_C
failed.
TST_ACO5-E-4, MAX_SPEC_GRAVITY >=
BSG_AFTER_VAC_SATURATION_6_C failed.

98 * [1-(BSG_AFTER_MOLDING_1_U/MAX_SPECIFIC_GRAVITY)] <=
PCT_AIR_VOIDS_1 U <= 102 *[1-
(BSG_AFTER_MOLDING_1_U/MAX_SPECIFIC_GRAVITY)]

Error Message: TST_ACO05-E-5,
98*(1-(BSG_AFTER_MOLDING_1_U/MAX_SPEC_GRAVITY)) <= PCT_AIR_VOIDS 1 U
<=102*(1-(BSG_AFTER_MOLDING_1_U/MAX_SPEC_GRAVITY)) failed.

98 * [1-(BSG_AFTER_MOLDING_2_U/MAX_SPECIFIC_GRAVITY)] <=
PCT_AIR_VOIDS_2_U <= 102 *[1-
(BSG_AFTER_MOLDING_2_U/MAX_SPECIFIC_GRAVITY)]

Error Message: TST_ACO05-E-6,
98*(1-(BSG_AFTER_MOLDING_2_ U/MAX_SPEC_GRAVITY)) <= PCT_AIR_VOIDS 2 U
<=102*(1-(BSG_AFTER_MOLDING_2_U/MAX_SPEC_GRAVITY)) failed.

98 * [1-(BSG_AFTER_MOLDING_3_U/MAX_SPECIFIC_GRAVITY)] <=
PCT_AIR_VOIDS_3_U <= 102 *[1-
(BSG_AFTER_MOLDING_3_U/MAX_SPECIFIC_GRAVITY)]

Error Message: TST_ACO05-E-7,
98*(1-(BSG_AFTER_MOLDING_3 U/MAX_SPEC_GRAVITY)) <= PCT_AIR_VOIDS 3 U
<=102*(1-(BSG_AFTER_MOLDING_3 U/MAX_SPEC_GRAVITY)) failed.

98 * [1-(BSG_AFTER_MOLDING_4_C/MAX_SPECIFIC_GRAVITY)] <=
PCT_AIR_VOIDS_4_C <= 102 *[1-
(BSG_AFTER_MOLDING_4_C/MAX_SPECIFIC_GRAVITY)]

Error Message: TST_ACO05-E-8,
98*(1-(BSG_AFTER_MOLDING_4_C/MAX_SPEC_GRAVITY)) <= PCT_AIR_VOIDS 4 C
<=102*(1-(BSG_AFTER_MOLDING_4 C/MAX_SPEC_GRAVITY)) failed.

98 * [1-(BSG_AFTER_MOLDING_5_C/MAX_SPECIFIC_GRAVITY)] <=
PCT_AIR_VOIDS_5_C <= 102 *[1-
(BSG_AFTER_MOLDING_5_C/MAX_SPECIFIC_GRAVITY)]

Error Message: TST_ACO05-E-9,
98*(1-(BSG_AFTER_MOLDING_5_C/MAX_SPEC_GRAVITY)) <= PCT_AIR_VOIDS 5 C
<=102*(1-(BSG_AFTER_MOLDING_5_C/MAX_SPEC_GRAVITY)) failed.

If BSG_AFTER_MOLDING_6_C and PCT_AIR_VOIDS_6_C are not null, then
98 * [1-(BSG_AFTER_MOLDING_6_C/MAX_SPECIFIC_GRAVITY)] <=
PCT_AIR_VOIDS_6_C <= 102 *[1-
(BSG_AFTER_MOLDING_6_C/MAX_SPECIFIC_GRAVITY)]

Error Message: TST_ACO05-E-10,

98*(1-(BSG_AFTER_MOLDING_6_C/MAX_SPEC_GRAVITY)) <= PCT_AIR_VOIDS_6_C
<= 102*%(1-(BSG_AFTER_MOLDING_6_C/MAX_SPEC_GRAVITY)), failed.
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e If MAX_LOAD_6_C is not null, then
AVG(MAX_LOAD_1_U, MAX_LOAD_2_U, MAX_LOAD_3_U) >= AVG(MAX_LOAD_4_C,
MAX_LOAD_5 C, MAX_LOAD_6_C)
else,
AVG(MAX_LOAD_1_U, MAX_LOAD_2_U, MAX_LOAD_3_U) >= AVG(MAX_LOAD_4_C,
MAX_LOAD_5 _C)

Error Messages: TST_ACO05-E-11, AVG(MAX_LOAD_1 U, MAX LOAD 2 U,
MAX_LOAD_3 U) >= AVG(MAX_LOAD_4_C, MAX_LOAD_5_C, MAX_LOAD_6_C) failed
OR

TST_ACO05-E-12, AVG(MAX_LOAD_1 U, MAX_LOAD 2 U, MAX LOAD 3 U)>=
AVG(MAX_LOAD_4 C, MAX_LOAD_5_C) failed.

e If IN_TENSILE_STRENGTH_6_C is not null, then
AVG(IN_TENSILE_STRENGTH_1 U, IN_TENSILE_STRENGTH_2 U,
IN_TENSILE_STRENGTH_3U) >= AVG(IN_TENSILE_STRENGTH 4 C,
IN_ TENSILE_STRENGTH_5 C, IN_TENSILE_STRENGTH_6 _C)
else,

AVG(IN_TENSILE_STRENGTH_1 U, IN_TENSILE_STRENGTH_2 U,
IN_TENSILE_STRENGTH_3U) >= AVG(IN_TENSILE_STRENGTH_4 C,
IN_TENSILE_STRENGTH_5 C)

Error Messages: TST_ACO05-E-13, AVG(IN_TENSILE_STRENGTH_1_U,
IN_TENSILE_STRENGTH_2_U, IN_TENSILE_STRENGTH_3_U) >=
AVG(IN_TENSILE_STRENGTH_4_C, IN_TENSILE_STRENGTH_5_C,
IN_TENSILE_STRENGTH_6_C) failed

OR

TST_ACO05-E-14, AVG(IN_TENSILE_STRENGTH_1_U, IN_TENSILE_STRENGTH_2_U,
IN_TENSILE_STRENGTH_3_U) >= AVG(IN_TENSILE_STRENGTH_4_C,
IN_TENSILE_STRENGTH_5_C) failed.

e 6.0*(MAX_LOAD_1_U/HEIGHT 1_U)<=IN_TENSILE_STRENGTH_1_U <= 6.28 *
(MAX_LOAD_1_U/HEIGHT_1_U)

Error Message: TST_ACO05-E-15, 6.0 * MAX_LOAD_1_U/HEIGHT 1_U <=
IN_TENSILE_STRENGTH_1_U <= 6.28 * MAX_LOAD_1_U/HEIGHT_1_U failed.

e 6.0*(MAX_LOAD_2_U/HEIGHT 2_U) <= IN_TENSILE_STRENGTH_2_U <= 6.28 *
(MAX_LOAD_2_U/HEIGHT_2_U)

Error Message: TST_ACO05-E-16, 6.0 * MAX_LOAD_2_U/HEIGHT 2_U <=
IN_TENSILE_STRENGTH_2_U <= 6.28 * MAX_LOAD_2_U/HEIGHT_2_U failed.

e 6.0*(MAX_LOAD 3 U/HEIGHT 3 U) <= IN_TENSILE_STRENGTH_ 3 U <= 6.28 *
(MAX_LOAD_3_U/HEIGHT_3_U)

Error Message: TST_ACO05-E-17, 6.0 * MAX_LOAD_3 U/HEIGHT 3 U <=
IN_TENSILE_STRENGTH_3 U <=6.28 * MAX_LOAD_3 U/HEIGHT_3_U failed.

e 6.0*(MAX_LOAD 4 U/HEIGHT 4_C) <= IN_TENSILE_STRENGTH_4_C <= 6.28 *
(MAX_LOAD_4 C/HEIGHT_4_C)

Error Message: TST_ACO05-E-18, 6.0 * MAX_LOAD_4_C/HEIGHT 4 _C <=
IN_TENSILE_STRENGTH_4_C <= 6.28 * MAX_LOAD_4_C/HEIGHT_4_C failed.
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e 6.0*(MAX_LOAD_5_C/HEIGHT 5_C) <= IN_TENSILE_STRENGTH_5_C <= 6.28 *
(MAX_LOAD_5_C/HEIGHT_5_C)

Error Message: TST_ACO05-E-19, 6.0 * MAX_LOAD_5_C/HEIGHT 5 _C <=
IN_TENSILE_STRENGTH_5_C <= 6.28 * MAX_LOAD_5_C/HEIGHT_5_C failed.

e [fMAX LOAD 6 C,HEIGHT 6 CandIN_TENSILE STRENGTH_6_C are not null, then
6.0 * (MAX_LOAD_6_C/HEIGHT_6_C) <= IN_TENSILE_STRENGTH_6_C <=6.28 *
(MAX_LOAD_6_C/HEIGHT_6_C)

Error Message: TST_AC05-E-20, 6.0 * MAX_LOAD_6_C/HEIGHT 6_C <=
IN_TENSILE_STRENGTH_6_C <= 6.28 * MAX_LOAD_6_C/HEIGHT_6_C failed.

e 0.98*AVG(IN_TENSILE_STRENGTH_1_U, IN_TENSILE_STRENGTH_2_U,
IN_TENSILE_STRENGTH_3_U) <= IN_TENSILE_STRENGTH_AVG_U <= 1.02 * AVG
(IN_TENSILE_STRENGTH_1_U, IN_TENSILE_STRENGTH_2_U,
IN_TENSILE_STRENGTH_3_U)

Error Message: TST_AC05-E-21, 0.98 * AVG(IN_TENSILE_STRENGTH_1_U,
IN_TENSILE_STRENGTH_2_U, IN_TENSILE_STRENGTH_3_U) <=
IN_TENSILE_STRENGTH_AVG_U <= 1.02 * AVG(IN_TENSILE_STRENGTH_1_U,
IN_TENSILE_STRENGTH_2_U, IN_TENSILE_STRENGTH_3_U) failed.

e If IN_TENSILE_STRENGTH_6_C is not null, then
0.98 * AVG(IN_TENSILE_STRENGTH_4_C, IN_TENSILE_STRENGTH_5 C,
IN_TENSILE_STRENGTH_6_C) <=IN_TENSILE_STRENGTH_AVG_C <=1.02 * AVG
(IN_TENSILE_STRENGTH_4 C,IN_TENSILE_STRENGTH_5 C,
IN_TENSILE_STRENGTH_6_C)
else
0.98 * AVG(IN_TENSILE_STRENGTH_4 C, IN_TENSILE_STRENGTH_5 C) <=
IN_ TENSILE_STRENGTH_AVG C<=1.02*
AVG(IN_TENSILE_STRENGTH_4 C,IN_TENSILE_STRENGTH_5 C)

Error Messages: TST_ACO05-E-22, 0.98 * AVG(IN_TENSILE_STRENGTH_4_C,
IN_TENSILE_STRENGTH_5_C, IN_TENSILE_STRENGTH_6_C) <=
IN_TENSILE_STRENGTH_AVG_C <= 1.02 * AVG(IN_TENSILE_STRENGTH_4_C,
IN_TENSILE_STRENGTH_5_C, IN_TENSILE_STRENGTH_6_C failed

OR

TST_ACO05-E-23, 0.98 * AVG(IN_TENSILE_STRENGTH_4_C,
IN_TENSILE_STRENGTH_5_C) <= IN_TENSILE_STRENGTH_AVG_C <=1.02 *
AVG(IN_TENSILE_STRENGTH_4 _C, IN_TENSILE_STRENGTH_5_C) failed.

e 0.98*(IN_TENSILE_STRENGTH_AVG_C/IN_TENSILE_STRENGTH_AVG_U) <=
TENSILE_STRENGTH_RATIO <= 1.02 * (IN_TENSILE_STRENGTH_AVG_C/
IN_TENSILE_STRENGTH_AVG_U)

Error Message: TST_ACO05-E-24, 0.98 * (IN_TENSILE_STRENGTH_AVG_C/
IN_TENSILE_STRENGTH_AVG_U) <= TENSILE_STRENGTH_RATIO <= 1.02 *
(IN_TENSILE_STRENGTH_AVG_C/IN_TENSILE_STRENGTH_AVG_U) failed

Tables: TST_ACO05, TST_SAMPLE_BASIC_INFO
e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,

SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO_1 U, TEST_DATE_1 must be greater
than or equal to DATE_SAMPLED
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Error message: TST_ACO05-E-26 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO} Sample
was tested before it was taken (sample_no_1_u: {SAMPLE_NO_1_U}).

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO_2_U, TEST_DATE_2 must be greater
than or equal to DATE_SAMPLED

Error message: TST_ACO05-E-28 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO} Sample
was tested before it was taken (sample_no_2 u: {SAMPLE_NO_2 U}).

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO_3_U, TEST_DATE_3 must be greater
than or equal to DATE_SAMPLED

Error message: TST_ACO05-E-30 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO} Sample
was tested before it was taken (sample_no_3 u: {SAMPLE_NO_3 U}).

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO_4_C, TEST_DATE_4 must be greater
than or equal to DATE_SAMPLED

Error message: TST_ACO05-E-32 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO} Sample
was tested before it was taken (sample_no_4 c: {SAMPLE_NO_4_C}).

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO_5 C, TEST_DATE_5 must be greater
than or equal to DATE_SAMPLED

Error message: TST_ACO05-E-34 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO} Sample
was tested before it was taken (sample_no_5 c: {SAMPLE_NO_5_C}).

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO_6_C, TEST_DATE_6 must be greater
than or equal to DATE_SAMPLED

Error message: TST_ACO05-E-36 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO} Sample
was tested before it was taken (sample_no_6_c: {SAMPLE_NO_6_C}).

Note: Before beginning the Level E QC on the TST_ACO07_V2_* tables, all the tables should be

sorted by key fields in ascending order.

Nominally, a fixed number of test temperatures exist (3 for Mr, 3 for Creep and 1 for IDT)
with 1 record for each temperature. However the code should be flexible enough to
handle any number of test temperatures for temperature comparisons.

Table: TST_ACO7_V2_SPECIMEN_INFO

Matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO exists in
EXPERIMENT_SECTION

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-101, No matching record in
EXPERIMENT_SECTION

Page 3-71



Matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, LAYER_NO in TST_LO05B has
LAYER_TYPE = ‘AC’ or ‘TB’

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-102, No matching layer in TST_L05B
or matching record is not layer type of ‘AC’ or ‘TB’

Matching STATE_CODE, SHRP_ID, FIELD_SET, SAMPLE_NO_1 record must be in
TST_SAMPLE_LOG or TST_SAMPLE_LOG_LAB

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-103, Could not find matching
SAMPLE_NO {SAMPLE_NO_1}in TST_SAMPLE_LOG or TST_SAMPLE_LOG_LAB for
this section.

Matching STATE_CODE, SHRP_ID, FIELD_SET, SAMPLE_NO_2 record must exist in
TST_SAMPLE_LOG or TST_SAMPLE_LOG_LAB

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-104, Could not find matching
SAMPLE_NO {SAMPLE_NO_1}in TST_SAMPLE_LOG or TST_SAMPLE_LOG_LAB for
this section.

Matching STATE_CODE, SHRP_ID, FIELD_SET, SAMPLE_NO_3 record must exist in
TST_SAMPLE_LOG or TST_SAMPLE_LOG_LAB

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-105, Could not find matching
SAMPLE_NO {SAMPLE_NO_1}in TST_SAMPLE_LOG or TST_SAMPLE_LOG_LAB for
this section.

CREEP_DATA_ANAL_FILE <> MR_DATA_ANAL_FILE <> IDT_DATA_ANAL_FILE_1<>
IDT_DATA_ANAL_FILE_2 <> IDT_DATA_ANAL_FILE 3

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-106, One or more analysis file names
are identical.

Creep analysis file = {CREEP_DATA_ANAL_FILE}
Resilient modulus analysis file = {MR_DATA ANAL_FILE}
Indirect tensile analysis file 1 = {IDT_DATA_ ANAL_FILE 1}
Indirect tensile analysis file 2 = {IDT_DATA_ANAL_FILE_2}
Indirect tensile analysis file 3 = {IDT_DATA_ANAL_FILE 3}

SAMPLE_NO_1 <> SAMPLE_NO_2 <> SAMPLE_NO_3

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-107, One or more sample numbers are
identical.

SAMPLE_NO for Specimen 1 = {SAMPLE_NO_1}
SAMPLE_NO for Specimen 2 = {SAMPLE_NO_2}
SAMPLE_NO for Specimen 3 = {SAMPLE_NO_3}
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Tables: TST_ACO07_V2_SPECIMEN_INFO, TST_AC07_V2_MR_SUM,
TST_ACO07_V2_CREEP_COMP_SUM, TST_ACO07_V2_IDT_SUM

For each STATE_CODE, SHRP_ID, LAYER_NO, TEST_NO, CONSTRUCTION_NO,
FIELD_SET in TST_ACO07_V2_SPECIMEN_INFO, one of the following conditions must exist:
at least three records must exist in TST_AC07_V2_MR_SUM,

at least three records must exist in TST_AC07_V2_CREEP_COMP_SUM, or

at least one record must exist in TST_ACO07_V2_IDT_SUM

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-111, Insufficient test records for
{STATE_CODE, SHRP_ID, LAYER_NO, TEST_NO, FIELD_SET, CONSTRUCTION_NO}.
One of the following must exist: at least 3 matching records in TST_ACO07_V2_MR_SUM or
TST_ACO07_V2_CREEP_COMP_SUM or at least 1 matching records in
TST_ACO07_V2_IDT_SUM.

Tables: TST_ACO07_V2_SPECIMEN_INFO, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO_1 = SAMPLE_NO

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-108 {STATE_CODE, SHRP_ID,
FIELD_SET}, There is no matching sample {SAMPLE_NO_1}in
TST_SAMPLE_BASIC_INFO.

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO_2 = SAMPLE_NO

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-109 {STATE_CODE, SHRP_ID,
FIELD_SET}, There is no matching sample {SAMPLE_NO_2}in
TST_SAMPLE_BASIC_INFO.

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO_3 = SAMPLE_NO

Error message: TST_ACO07_V2_SPECIMEN_INFO-E-110 {STATE_CODE, SHRP_ID,
FIELD_SET}, There is no matching sample {SAMPLE_NO_3}in
TST_SAMPLE_BASIC_INFO.

Table: TST_AC07_V2_MR_SUM

INST_MR_CYCLE_*, INST_MR_AVG,
TEST_TEMPERATURE | TOTAL_MR_CYCLE_* TOTAL_MR_AVG
4.0-6.0 1.10 - 20.00
23.0-27.0 0.55 - 13.80
38.0-42.0 0.20 - 6.00
ELSE 0.20 - 20.00

Error message: TST_ACO07_V2_MR_SUM-E-101a-ff, as applicable:
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For TEST_TEMPERATURE=X, {INST_MR_CYCLE_*, INST_MR_AVG,
TOTAL_MR_CYCLE_*, TOTAL_MR_AVG]} (insert appropriate field) (field value) not in (insert
test range)

For example, TST_ACO07_V2_MR_SUM-E-101i, For TEMPERATURE= 23.0 - 27.0,
INST_MR_CYCLE_1 (15.00) not in 0.55 - 13.80

0.95 * AVERAGE(INST_MR_CYCLE_*) <= INST_MR_AVG <= 1.05 *
AVERAGE(INST_MR_CYCLE_*)

Error message: TST_ACO07_V2_MR_SUM-E-102, INST_MR_AVG should be within 5 percent
of average of INST_MR_CYCLE values {0.95 * AVERAGE(INST_MR_CYCLE_*)} <=
INST_MR_AVG = {INST_MR_AVG]} <={1.05 * AVERAGE(INST_MR_CYCLE_*)}

0.95 * AVERAGE(TOTAL_MR_CYCLE_*) <= TOTAL_MR_AVG <= 1.05 *
AVERAGE(TOTAL_MR_CYCLE_*)

Error message: TST_ACO07_V2_MR_SUM-E-103, TOTAL_MR_AVG should be within 5
percent of average of TOTAL_MR_CYCLE values {0.95 *
AVERAGE(TOTAL_MR_CYCLE_*)} <= TOTAL_MR_AVG = {TOTAL_MR_AVG} <= {1.05*
AVERAGE(TOTAL_MR_CYCLE_*)}

0.90 * AVERAGE(INST_MR_POISSON_CALC_CYCLE_*) <=
INST_MR_POISSON_CALC_AVG <= 1.10 *
AVERAGE(INST_MR_POISSON_CALC_CYCLE_*)

Error message: TST_AC07_V2_MR_SUM-E-104, INST_MR_POISSON_CALC_AVG should
be within 10 percent of average of INST_MR_POISSON_CALC_CYCLE values {0.90 *
AVERAGE(INST_MR_POISSON_CALC_CYCLE_*)} <= INST_MR_POISSON_CALC AVG =
{INST_MR_POISSON_CALC_AVG}<={1.10*
AVERAGE(INST_MR_POISSON_CALC _CYCLE_*)}

0.90 * AVERAGE(INST_MR_POISSON_USED_CYCLE_*) <=
INST_MR_POISSON_USED_AVG <= 1.10 *
AVERAGE(INST_MR_POISSON_USED_CYCLE_*)

Error message: TST_ACO07_V2_MR_SUM-E-105, INST_MR_POISSON_USED_AVG should
be within 10 percent of average of INST_MR_POISSON_USED_CYCLE values {0.90 *
AVERAGE(INST_MR_POISSON_USED_CYCLE_*)} <= INST_MR_POISSON_USED_AVG
= {INST_MR_POISSON_USED_AVG}<={1.10*
AVERAGE(INST_MR_POISSON_USED_CYCLE_*)}

0.90 * AVERAGE(TOTAL_MR_POISSON_CALC_CYCLE_*) <=
TOTAL_MR_POISSON_CALC_AVG <= 1.10 *
AVERAGE(TOTAL_MR_POISSON_CALC_CYCLE_*)

Error message: TST_ACO07_V2_MR_SUM-E-106, TOTAL_MR_POISSON_CALC_AVG
should be within 10 percent of average of TOTAL_MR_POISSON_CALC_CYCLE values
{0.90 * AVERAGE(TOTAL_MR_POISSON_CALC CYCLE_*)} <=
TOTAL_MR_POISSON_CALC_AVG ={TOTAL_MR_POISSON_CALC AVG}<={1.10*
AVERAGE(TOTAL_MR_POISSON_CALC_CYCLE_*}

0.90 * AVERAGE(TOTAL_MR_POISSON_USED_CYCLE_*) <=

TOTAL_MR_POISSON_USED_AVG <= 1.10 *
AVERAGE(TOTAL_MR_POISSON_USED_CYCLE_*)
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Error message: TST_ACO07_V2_MR_SUM-E-107, TOTAL_MR_POISSON_USED_AVG
should be within 10 percent of average of TOTAL_MR_POISSON_USED_CYCLE values
{0.90 * AVERAGE(TOTAL_MR_POISSON_USED_CYCLE_*)} <=
TOTAL_MR_POISSON_USED_ AVG ={TOTAL_MR_POISSON_USED_AVG}<={1.10*
AVERAGE(TOTAL_MR_POISSON_USED_ CYCLE_*)}

e For matching STATE_CODE, SHRP_ID, LAYER_NO, TEST_NO, CONSTRUCTION_NO and
FIELD_SET, extract TEST_TEMPERATURE and INST_MR_AVG. Order the results from
lowest to highest temperature. The following relationship must exist:

INST_MR_AVG (Temp 1) >=

INST_MR_AVG (Temp 2) >=

INST_MR_AVG (Temp 3) >=

INST_MR_AVG (Temp N):

where Temp 1 is lowest temp and Temp N is highest temp

Error message: TST_ACO07_V2_MR_SUM-E-108, INST_MR_AVG cannot increase with
increasing temperature.
Temperature 1 {TEST_TEMPERATURE} - INST_MR_AVG = {INST_MR_AVG}
Temperature 2 {TEST_TEMPERATURE} - INST_MR_AVG = {INST_MR_AVG}
Temperature 3 {TEST_TEMPERATURE} - INST_MR_AVG = {INST_MR_AVG}

e For matching STATE_CODE, SHRP_ID, LAYER_NO, TEST_NO, CONSTRUCTION_NO and
FIELD_SET, extract TEST_TEMPERATURE and TOTAL_MR_AVG. Order the results from
lowest to highest temperature. The following relationship must exist:

TOTAL_MR_AVG (Temp 1) >=
TOTAL_MR_AVG (Temp 2) >=

TOTAL_MR_AVG (Temp 3) >=

TOTAL_MR_AVG (Temp N);

where Temp 1 is lowest temp and Temp N is highest temp

Error message: TST_ACO07_V2_MR_SUM-E-109, TOTAL_MR_AVG cannot increase with
increasing temperature.
Temperature 1 {TEST_TEMPERATURE} - TOTAL_MR_AVG = {TOTAL_MR_AVG}
Temperature 2 {TEST_TEMPERATURE} - TOTAL_MR_AVG = {TOTAL_MR_AVG}
Temperature 3 {TEST_TEMPERATURE} - TOTAL_MR_AVG = {TOTAL_MR_AVG}

e MR_DATA_FILE_SPECIMEN_1 <> MR_DATA_FILE_SPECIMEN 2 <>
MR_DATA_FILE_SPECIMEN_3

Error message: TST_ACO07_V2_MR_SUM-E-110, One or more analysis file names are
identical.

MR_DATA_FILE_SPECIMEN_1 = {MR_DATA_FILE_SPECIMEN_1}
MR_DATA_FILE_SPECIMEN_2 = {MR_DATA_FILE_SPECIMEN_2}
MR_DATA_FILE_SPECIMEN_3 = {MR_DATA_FILE_SPECIMEN_3}

e Matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, LAYER_NO, TEST_NO,

FIELD_SET, record must exist in TST_ACO07_V2_SPECIMEN_INFO with
RECORD_STATUS ='E’
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Error message: TST_ACO07_V2_MR_SUM-E-120, No matching record exists in
TST_ACO07_V2_SPECIMEN_INFO, or matching record not at E.

Table: TST_ACO07_V2_CREEP_COMP_SUM

TEMPERATURE | CREEP_COMP_*_SEC
-8.0-12.0 0.010 - 0.500
40-6.0 0.010 - 2.000
23.0-27.0 0.010 - 50.000
ELSE 0.010 - 50.000

Error message: TST_ACO07_V2_CREEP_COMP_SUM-E-101a-bb,If TEST_TEMPERATURE
= X, {CREEP_COMP_*_SEC) (insert appropriate field) must be between (insert appropriate
range).

For example, TST_ACO07_V2_CREEP_COMP_SUM-E-101h, If TEST_TEMPERATURE = 4.0
- 6.0, CREEP_COMP_1_SEC (0.008) must be between 0.010 - 50.000.

e CREEP_COMP_1_SEC <= CREEP_COMP_2_SEC <= CREEP_COMP_5_ SEC <=
CREEP_COMP_10_SEC <= CREEP_COMP_20_SEC <= CREEP_COMP_50_SEC <=
CREEP_COMP_100_SEC

Error message: TST_ACO07_V2_CREEP_COMP_SUM-E-102: Creep compliance values
cannot decrease over time CREEP_COMP_1_SEC = {CREEP_COMP_1_SEC} <=
{CREEP_COMP_2_SEC} <= {CREEP_COMP_5_SEC} <= {CREEP_COMP_10_SEC}
<={CREEP_COMP_20_SEC} <= {CREEP_COMP_50_SEC} <= {CREEP_COMP_100_SEC}
= CREEP_COMP_100_SEC

e For matching STATE_CODE, SHRP_ID, LAYER_NO, TEST_NO, CONSTRUCTION_NO and
FIELD_SET, extract TEST_TEMPERATURE and CREEP_COMP_x_SEC. Order the results
from lowest to highest temperature for STATE_CODE, SHRP_ID, LAYER_NO, TEST_NO,
CONSTRUCTION_NO and FIELD_SET. The following relationship must exist for each value
of x (1, 2, 5, 10, 20, 50, 100).

CREEP_COMP_X_SEC (Temp 1) <=
CREEP_COMP_X_SEC (Temp 2) <=
CREEP_COMP_X_SEC (Temp 3) <=
CREEP_COMP_X_SEC (Temp N);

where Temp 1 is lowest temp and Temp N is highest.

Error message: TST_ACO07_V2_CREEP_COMP_SUM-E-103: Creep compliance value at {x}
second must increase with increasing temperature. TEST_TEMPERATUREL =
{TEST_TEMPERATURE}, CREEP_COMP_{x}_SEC = {CREEP_COMP_x_SEC} <=
TEST_TEMPERATURE2 = {TEST_TEMPERATURE}, CREEP_COMP_{x} SEC =
{CREEP_COMP_x_SEC} <= TEST_TEMPERATURE3 = {TEST_TEMPERATURE},
CREEP_COMP_{x}_SEC = {CREEP_COMP_x_SEC}...
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CREEP_DATA_FILE_SPECIMEN_1 <> CREEP_DATA_FILE_SPECIMEN_2 <>
CREEP_DATA_FILE_SPECIMEN_3

Error message: TST_ACO07_V2_CREEP_COMP_SUM-E-104: One or more analysis file
names are identical.

CREEP_DATA_FILE_SPECIMEN_1 = {CREEP_DATA_FILE_SPECIMEN_1}
CREEP_DATA_FILE_SPECIMEN_2 = {CREEP_DATA_FILE_SPECIMEN_2}
CREEP_DATA_FILE_SPECIMEN_3 = {CREEP_DATA_FILE_SPECIMEN_3}

Matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, LAYER_NO, TEST_NO,
FIELD_SET, record must exist in TST_ACO07_V2_SPECIMEN_INFO with
RECORD_STATUS = ‘F’

Error message: TST_ACO07_V2_CREEP_COMP_SUM-E-120, No matching record exists in
TST_ACO07_V2_SPECIMEN_INFO, or matching record not at E.

Table: TST_AC07_V2_IDT_SUM

0.95 * AVERAGE(IDT_SPECIMEN_*) <= IDT_AVERAGE <=1.05*
AVERAGE(IDT_SPECIMEN_*)

Error message: TST_ACO07_V2_IDT_SUM-E-101: IDT_AVERAGE should be within 5 percent
of average of INST_MR_CYCLE values {0.95 * AVERAGE(IDT_SPECIMEN_*)} <=
IDT_AVERAGE = {IDT_AVERAGE} <= {1.05 * AVERAGE(IDT_SPECIMEN_*)}

IDT_DATA_FILE_SPECIMEN_1 <> IDT_DATA_FILE_SPECIMEN_2 <>
IDT_DATA_FILE_SPECIMEN_3

Error message: TST_ACO07_V2_IDT_SUM-E-102: One or more analysis file names are

identical.

IDT_DATA_FILE_SPECIMEN_1 = {IDT_DATA_FILE_SPECIMEN_1}
IDT_DATA_FILE_SPECIMEN_2 = {IDT_DATA_FILE_SPECIMEN_2}
IDT_DATA_FILE_SPECIMEN_3 = {IDT_DATA_FILE_SPECIMEN_3}

Matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, LAYER_NO, TEST_NO,
FIELD_SET, record must exist in TST_ACO07_V2_SPECIMEN_INFO with
RECORD_STATUS = ‘F’

Error message: TST_ACO07_V2_IDT_SUM-E-103, No matching record exists in
TST_ACO07_V2_SPECIMEN_INFO, or matching record not at E.

Tables: TST_AEO1, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEO01-E-1, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
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equal to DATE_SAMPLED

Error message: TST_AEOQ1-E-2, Sample was tested before it was taken.

Tables: TST_AEOQ1S, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEOQO1S-E-1, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AEO01S-E-2, Sample was tested before it was taken.

Table: TST_AEO02

.(20 - 500A)/(1 + 50A) - 0.1< PENETRATION_INDEX < (20 - 500A)/ (1 + 50A) + 0.1,
where A = [log10 (PENETRATION_115_F) - log10 (PENETRATION_77_F)}/21.1

Error Message: TST_AEO02-E-1, (20 - 500A)/(1 + 50A) - 0.1< PENETRATION_INDEX < (20 -
500A)/ (1 + 50A) + 0.1, where A =[log10 (PENETRATION_115 F) -log10
(PENETRATION_77_F)])/21.1 failed.

Tables: TST_AEO02, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEQ02-E-2, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AEQ02-E-3, Sample was tested before it was taken.

Tables: TST_AE02S, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEO02S-E-1, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
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equal to DATE_SAMPLED

Error message: TST_AE02S-E-2, Sample was tested before it was taken.

Tables: TST_AE03, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEOQ3-E-1, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AEO03-E-2, Sample was tested before it was taken.

Tables: TST_AE04, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEO04-E-1, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AEO04-E-2, Sample was tested before it was taken.

Table: TST_AEO05

e 0.98 * KINEMATIC_VISC_CALIB_CONST * KINEMATIC_VISC_EFFLUX_TIME <
KINEMATIC_VISC_
275_F <1.02 * KINEMATIC_VISC_CALIB_CONST * KINEMATIC_VISC_EFFLUX_TIME

Error Message: TST_AEO5-E-1, 0.98 * KINEMATIC_VISC_CALIB_CONST *
KINEMATIC_VISC_EFFLUX_TIME < KINEMATIC_VISC_275 F < 1.02 *
KINEMATIC_VISC_CALIB_CONST * KINEMATIC_VISC_EFFLUX_TIME failed.

e 0.98 * ABSOLUTE_VISC_CALIB_FACTOR * ABSOLUTE_VISC_FLOW_TIME
<ABSOLUTE_VISC_ 140_F <1.02 * ABSOLUTE_VISC_CALIB_FACTOR *
ABSOLUTE_VISC_FLOW_TIME

Error Message: TST_AE05-E-2, 0.98 * ABSOLUTE_VISC_CALIB_FACTOR *
ABSOLUTE_VISC_FLOW_TIME < ABSOLUTE_VISC_140 f< 1.02 *
ABSOLUTE_VISC_CALIB_FACTOR * ABSOLUTE_VISC_FLOW_TIME failed.
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Tables: TST_AEO05, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEO05-E-3, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AEOQ05-E-4, Sample was tested before it was taken.

Tables: TST_AEOQ6S, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AEQ06S-E-1, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AEO06S-E-2, Sample was tested before it was taken.

Table: TST_AE07_MASTER
e For matching TST_ID, TST_LINK_SAMPLE.LAYER_TYPE = ‘AC’

Error Message: TST_AEQ07 _MASTER-E-101, {TST_ID, AGING_TYPE} For matching
TST_ID, LAYER_TYPE in TST_LINK_SAMPLE must be ‘AC’

o IfAGING_TYPE =1, 2, or 3, FIELD_AGE_TIME is null

Error Message: TST_AE07_MASTER-E-102, {TST_ID, AGING_TYPE} FIELD_AGE_TIME
must be null if AGING_TYPE =1, 2, 3

e IfAGING_TYPE = 4, FIELD_AGE_TIME is not null

Error Message: TST_AEQ07_MASTER-E-103, {TST_ID, AGING_TYPE} FIELD_AGE_TIME
must be non-null if AGING_TYPE =4

e PG_HIGH TEMP > PG_LOW_TEMP

Error Message: TST_AEO07_MASTER-E-104, {TST_ID, AGING_TYPE} PG_HIGH_TEMP
must be greater than than PG_LOW_TEMP

o If PLATE_DIAMETER is between 7.9 and 8.1, then TEST_GAP is between 1.95 and 2.05 OR
If PLATE_DIAMETER is between 24.9 and 25.1, then TEST_GAP is between .95 and 1.05
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Error Message: TST_AEQ07 _MASTER-E-105, {TST_ID, AGING_TYPE} TST_GAP is not
appropriate for given PLATE_DIAMETER

If TEST_CONTROL =1, then TEST_TORQUE_AMP is not null and TEST_STRAIN_AMP is
null

Error Message: TST_AE07_MASTER-E-106, {TST_ID, AGING_TYPE} If TEST_CONTROL
=1 (stress control mode), TEST_TORQUE_AMP must be non-null and TEST_STRAIN_AMP
must be null

If TEST_CONTROL = 2, then TEST_STRAIN_AMP is not null and TEST_TORQUE_AMP is
null

Error Message: TST_AEQ07_MASTER-E-107, {TST_ID, AGING_TYPE} If TEST_CONTROL
= 2 (stress control mode), TEST_STRAIN_AMP must be non-null and TEST_TORQUE_AMP
must be null

Tables: TST_AEO07_MASTER, TST_LINK_SAMPLE, TST_SAMPLE_BASIC_INFO

Retrieve SAMPLE_NO from TST_LINK_SAMPLE, where TST_AEO7_MASTER.TST_ID =
TST_LINK_SAMPLE.TST_ID. Use this SAMPLE_NO for the following checks:

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO

Error message: TST_AEQ7_MASTER-E-108, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO, TEST_DATE must be greater than or equal to
DATE_SAMPLED

Error message: TST_AEQ07_MASTER-E-109, Sample was tested before it was taken.

Tables: TST_AE08_DATA

For a given record, ((STIFF_ESTIMATE — STIFF_MEASURE) / STIFF_ESTIMATE)* 100 *
0.95 < STIFF_PCT_DIFF < ((STIFF_ESTIMATE — STIFF_MEASURE) / STIFF_ESTIMATE)*
100 * 1.05

Error Message TST_AE0S_DATA-E-101 {TST_ID, AGING_TYPE, TEST_TEMP,
TEST_TIME, TEST_RUN} STIFF_PCT_DIFF is not consistent with STIFF_ESTIMATE and
STIFF_MEASURE

Table: TST_AE08_MASTER

For matching TST_ID, TST_LINK_SAMPLE.LAYER_TYPE = ‘AC’
Error Message: TST_AE08_MASTER-E-101: {TST_ID, AGING_TYPE, TEST_TEMP,

SOAK_TIME, TEST_RUN,} For matching TST_ID, LAYER_TYPE in TST_LINK_SAMPLE
must be ‘AC’

Page 3-81



If AGING_TYPE =1, 2, or 3, FIELD_AGE_TIME is null

Error Message: TST_AEO08_MASTER-E-102: {TST_ID, AGING_TYPE, TEST_TEMP,
SOAK_TIME, TEST_RUN} FIELD_AGE_TIME must be null if AGING_TYPE =1, 2,3

If AGING_TYPE = 4, FIELD_AGE_TIME is not null

Error Message: TST_AE08_MASTER-E-103: {TST_ID, AGING_TYPE, TEST_TEMP,
SOAK_TIME, TEST_RUN} FIELD_AGE_TIME must be non-null if AGING_TYPE = 4

PG_HIGH_TEMP > PG_LOW_TEMP

Error Message: TST_AE08_MASTER-E-104: {TST_ID, AGING_TYPE, TEST_TEMP,
SOAK_TIME, TEST_RUN} PG_HIGH_TEMP must be greater than PG_LOW_TEMP

Tables: TST_AE08_MASTER, TST_LINK_SAMPLE, TST_SAMPLE_BASIC_INFO

Retrieve SAMPLE_NO from TST_LINK_SAMPLE, where TST_AE08 MASTER.TST_ID =
TST_LINK_SAMPLE.TST_ID. Use this SAMPLE_NO for the following checks:

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO

Error message: TST_AE08 MASTER-E-105, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO, TEST_DATE must be greater than or equal to
DATE_SAMPLED

Error message: TST_AE08 MASTER-E-106, Sample was tested before it was taken.

Table: TST_AE09_DATA

(PEAK_LOAD/TST_AE09_MASTER.SPECIMEN_AREA)*1000 between 0.95 *
FAIL_STRESS and 1.05 * FAIL_STRESS for matching TST_ID, AGING_TYPE, and
TEST_TEMP

Error Message: TST_AE09_DATA-E-101:{TST_ID, AGING_TYPE, REPEAT_NO} Failure
stress (FAIL_STRESS) is not equal to peak load (PEAK_LOAD) divided by specimen area
(times 1000) in TST_AE09 MASTER for matching TST_ID, AGING_TYPE, and
TEST_TEMP.

(FAIL_ELONG/TST_AE09_MASTER.GAUGE_LENGTH)*100 between 0.95 * FAIL_STRAIN
and 1.05 * FAIL_STRAIN for matching TST_ID, AGING_TYPE, and TEST_TEMP

Error Message: TST_AE09_DATA-E-102: {TST_ID, AGING_TYPE, REPEAT_NO} Failure
strain (FAIL_STRAIN) is not equal to elongation at failure (FAIL_ELONG) divided by effective
gauge length (times 100) in TST_AE09_MASTER for matching TST_ID, AGING_TYPE, and
TEST_TEMP.
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Table: TST_AE09_MASTER

For matching TST_ID, TST_LINK_SAMPLE.LAYER_TYPE ="AC’

Error Message: TST_AE09 MASTER-E-101: {TST_ID, AGING_TYPE, TEST_TEMP} For
matching TST_ID, LAYER_TYPE in TST_LINK_SAMPLE must be ‘AC’
If AGING_TYPE = 1, 2, or 3, FIELD_AGE_TIME is null

Error Message: TST_AE09 _MASTER-E-102: {TST_ID, AGING_TYPE} FIELD_AGE_TIME
must be null if AGING_TYPE =1, 2, 3

If AGING_TYPE = 4, FIELD_AGE_TIME is not null

Error Message: TST_AE09_MASTER-E-103: {TST_ID, AGING_TYPE} FIELD_AGE_TIME
must be non-null if AGING_TYPE =4

PG_HIGH_TEMP > PG_LOW_TEMP

Error Message: TST_AE09 MASTER-E-104: {TST_ID, AGING_TYPE} PG_HIGH_TEMP
must be greater than than PG_LOW_TEMP

Average (TST_AEQ09_DATA.PEAK_LOAD) is between 0.95 * PEAK_LOAD_AVG and 1.05 *
PEAK _LOAD_AVG for matching TST_ID and AGING_TYPE

Error Message: TST_AE09 MASTER-E-105: {TST_ID, AGING_TYPE} Reported average
peak load (PEAK_LOAD_AVG) is not equal to average of peak loads (PEAK_LOAD) in the
TST_AEQ09_DATA table for matching TST_ID and AGING_TYPE

Standard Deviation (TST_AE09_DATA.PEAK_LOAD) is between 0.95 * PEAK_LOAD_STD
and 1.05 * PEAK_LOAD_STD for matching TST_ID and AGING_TYPE

Error Message: TST_AE09 MASTER-E-106: {TST_ID, AGING_TYPE} Reported standard
deviation of peak load (PEAK_LOAD_STD) is not equal to standard deviation of peak loads
(PEAK_LOAD) inthe TST_AE09_DATA table for matching TST_ID and AGING_TYPE

Average (TST_AEQ09_DATA.FAIL_STRESS) is between 0.95 * FAIL_STRESS_AVG and
1.05 * FAIL_STRESS_AVG for matching TST_ID and AGING_TYPE

Error Message: TST_AE09 MASTER-E-107: {TST_ID, AGING_TYPE} Reported average
failure stress (FAIL_STRESS AVG) is not equal to average of failure stresses
(FAIL_STRESS) in the TST_AEO09_DATA table for matching TST_ID and AGING_TYPE

Standard Deviation (TST_AE09 _DATA.FAIL_STRESS) is between 0.95 *
FAIL_STRESS_STD and 1.05 * FAIL_STRESS_STD for matching TST_ID and
AGING_TYPE

Error Message: TST_AE09_MASTER-E-108: {TST_ID, AGING_TYPE} Reported standard
deviation of failure stress (FAIL_STRESS_STD) is not equal to average of failure stresses
(FAIL_STRESS) in the TST_AEO09_DATA table for matching TST_ID and AGING_TYPE

Average (TST_AE09_DATA.FAIL_ELONG) is between 0.95 * FAIL_ELONG_AVG and 1.05 *
FAIL_ELONG_AVG for matching TST_ID and AGING_TYPE
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Error Message: TST_AE09 MASTER-E-109: {TST_ID, AGING_TYPE} Reported average
failure elongation (FAIL_ELONG_AVG) is not equal to average of failure elongations
(FAIL_ELONG) in the TST_AE09 DATA table for matching TST_ID and AGING_TYPE

Standard Deviation (TST_AE09_DATA.FAIL_ELONG) is between 0.95 * FAIL_ELONG_STD
and 1.05 * FAIL_ELONG_STD for matching TST_ID and AGING_TYPE

Error Message: TST_AE09 MASTER-E-110: {TST_ID, AGING_TYPE} Reported standard
deviation of failure elongation (FAIL_ELONG_STD) is not equal to average of failure
elongations (FAIL_ELONG) in the TST_AE09_DATA table for matching TST_ID and
AGING_TYPE

Average (TST_AEO09_DATA.FAIL_STRAIN) is between 0.95 * FAIL_STRAIN_AVG and 1.05
* FAIL_STRAIN_AVG for matching TST_ID and AGING_TYPE

Error Message: TST_AE09 MASTER-E-111: {TST_ID, AGING_TYPE} Reported average
failure strain (FAIL_STRAIN_AVG) is not equal to average of failure strains (FAIL_STRAIN)
in the TST_AEQ9_ DATA table for matching TST_ID and AGING_TYPE

Standard Deviation (TST_AE09_DATA.FAIL_STRAIN) is between 0.95 *
FAIL_STRAIN_STD and 1.05 * FAIL_STRAIN_STD for matching TST_ID and AGING_TYPE

Error Message: TST_AE09_MASTER-E-112: {TST_ID, AGING_TYPE} Reported standard
deviation of failure strain (FAIL_STRAIN_STD) is not equal to average of failure strain s
(FAIL_STRAIN) in the TST_AE09_DATA table for matching TST_ID and AGING_TYPE

Tables: TST_AE09_MASTER, TST_LINK_SAMPLE, TST_SAMPLE_BASIC_INFO

Retrieve SAMPLE_NO from TST_LINK_SAMPLE, where TST_AE09 MASTER.TST_ID =
TST_LINK_SAMPLE.TST_ID. Use this SAMPLE_NO for the following checks:

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO

Error message: TST_AEQ09 MASTER-E-113, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO, TEST_DATE must be greater than or equal to
DATE_SAMPLED

Error message: TST_AEQ09 MASTER-E-114, Sample was tested before it was taken.

Table: TST_AGO1

0.98 * SAMPLE_WEIGHT_OVEN_DRY_AIR / [SSD_SAMPLE_WEIGHT_IN_AIR -
SSD_SAMPLE_
WEIGHT_IN WATER] < BSG_OF_COARSE_AGG < 1.02 *

SAMPLE_WEIGHT_OVEN_DRY_AIR/

[SSD_SAMPLE_WEIGHT_IN_AIR - SSD_SAMPLE_WEIGHT_IN WATER]

Error Message: TST_AGO1-E-1, 0.98 * SAMPLE_WEIGHT_OVEN_DRY_AIR/
(SSD_SAMPLE_WEIGHT_IN_AIR - SSD_SAMPLE_WEIGHT_IN_WATER) <
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BSG_OF COARSE_AGG < 1.02 * SAMPLE_WEIGHT_OVEN_DRY_AIR/
(SSD_SAMPLE_WEIGHT_IN_AIR - SSD_SAMPLE_WEIGHT_IN_WATER) failed.

100 * (0.95 * [SSD_SAMPLE_WEIGHT_IN_AIR - SAMPLE_WEIGHT_OVEN_DRY_AIR] /
SAMPLE_WEIGHT_OVEN_DRY_AIR) <= ABSORPTION_OF _COARSE_AGG <= (1.05 *
[SSD_SAMPLE_WEIGHT_IN_AIR - SAMPLE_WEIGHT_OVEN_DRY_AIR]/
SAMPLE_WEIGHT_OVEN_DRY_AIR) * 100

Error Message: TST_AGO01-E-2, 100 * (0.95 * (SSD_SAMPLE_WEIGHT _IN_AIR -
SAMPLE_WEIGHT_OVEN_DRY_AIR) / SAMPLE_WEIGHT_OVEN_DRY_AIR <=
ABSORPTION_OF_COARSE_AGG <= 100 * (1.05 * (SSD_SAMPLE_WEIGHT_IN_AIR -
SAMPLE_WEIGHT_OVEN_DRY_AIR) / SAMPLE_WEIGHT_OVEN_DRY_AIR) failed.

Tables: TST_AGO1, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AGO01-E-3, There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AGO01-E-4, Sample was tested before it was taken.

Table: TST_AGO02

0.98 * (SAMPLE_WEIGHT_OVEN_DRY_AIR /
(PYCNOMETER_SAMPLE_WEIGHT_WATER + SSD_SAMPLE_WEIGHT-
PYCNOMETER_SAMPLE_WEIGHT_CALIB)) < BSG_OF_FINE_AGG <
1.02 * ((SAMPLE_WEIGHT_OVEN_DRY_AIR /
(PYCNOMETER_SAMPLE_WEIGHT_WATER + SSD_SAMPLE_WEIGHT-
PYCNOMETER_SAMPLE_WEIGHT_CALIB))

Error Message: TST_AGO02-E-1,

0.98 * (SAMPLE_WEIGHT_OVEN_DRY_AIR/ (PYCNOMETER_SAMPLE_WEIGHT_WATER
+ SSD_SAMPLE_WEIGHT - PYCNOMETER_SAMPLE_WEIGHT_CALIB)) <

BSG_OF FINE_AGG<1.02*
(SAMPLE_WEIGHT_OVEN_DRY_AIR/(PYCNOMETER_SAMPLE_WEIGHT_WATER +
SSD_SAMPLE_WEIGHT - PYCNOMETER_SAMPLE_WEIGHT_CALIB)) failed

100 * (0.95 * ((SSD_SAMPLE_WEIGHT-
SAMPLE_WEIGHT_OVEN_DRY_AIR)/SAMPLE_WEIGHT_ OVEN_DRY_AIR)) <
ABSORPTION_OF _FINE_AGG < (1.05 * (SSD_SAMPLE_WEIGHT-
SAMPLE_WEIGHT_OVEN_DRY_AIR)/SAMPLE_WEIGHT _OVEN_DRY_AIR)) * 100'°

Error Message: TST_AGO02-E-2,
100 * (0.95 * ((SSD_SAMPLE_WEIGHT - SAMPLE_WEIGHT_OVEN_DRY_AIR)/
SAMPLE_WEIGHT_OVEN_DRY_AIR)) <= ABSORPTION_OF_FINE_AGG <

16 All values rounded to 1 decimal place before calculation.
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100 * (1.05 * ((SSD_SAMPLE_WEIGHT - SAMPLE_WEIGHT_OVEN_DRY_AIR)/
SAMPLE_WEIGHT_OVEN_DRY_AIR)) failed.

Tables: TST_AGO02, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AGO02-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AGO02-E-4 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_AGO04, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AGO04-E-1 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AGO04-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_AGO5, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_AGO05-E-1 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_AGO05-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_ASPHALT_CEMENT

e If PLANT_TYPE = 3, PLANT_TYPE_OTHER must be non null
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Error Message: TST_ASPHALT_CEMENT-E-1, If PLANT_TYPE = 3 then
PLANT_TYPE_OTHER must be non-null.

DATE_SAMPLED <= DATE_SHIPPED (check is not conducted if either or both of the entries
are null)

Error Message: TST_ASPHALT_CEMENT-E-2, DATE_SAMPLED <= DATE_SHIPPED.

Tables: TST_CS01, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_CS01-E-1 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_CS01-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_CS02, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_CS02-E-1 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_CS02-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_ESTAR_GSTAR_INPUT, TST_ESTAR_GSTAR_CAM_COEFF

There must be a record in TST_ESTAR_GSTAR_CAM_COEFF with matching ESTAR_LINK
at level E

Error message: TST_ESTAR_GSTAR_INPUT -E-101{ESTAR_LINK} There is no matching
record in TST_ESTAR_GSTAR_CAM_COEFF at level E
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Table: TST_ESTAR_MASTER

e SAMPLE_DATE must be later than CONSTRUCTION_DATE where
SAMPLE_TYPE_ESTAR =4

Error message: TST_ESTAR_MASTER -E-101{ESTAR_LINK}The sampling date for field
aged materials must be after the construction date.
Table: TST_ESTAR_MASTER

e Either SHRP_ID and LAYER_NO or PROJECT_ID and PROJECT _LAYER_CODE must be
non-null

Error message: TST_ESTAR_MASTER -E-102{ESTAR_LINK}This data set is missing
defining project and layer identification.

Tables: TST_ESTAR_MASTER, TST_ESTAR_GSTAR_INPUT

e Where PREDICTIVE_MODEL = 3 or 4, there must be a record in
TST_ESTAR_GSTAR_INPUT with matching ESTAR_LINK at level E

Error message: TST_ESTAR_MASTER -E-103{ESTAR_LINK} There is no matching record
in TST_ESTAR_GSTAR_INPUT at level E

Tables: TST_ESTAR_MASTER, TST_ESTAR_MR_INPUT

e Where PREDICTIVE_MODEL =1, there must be a record in TST_ESTAR_MR_INPUT with
matching ESTAR_LINK at level E

Error message: TST_ESTAR_MASTER -E-104{ESTAR_LINK} There is no matching record
in TST_ESTAR_MR_INPUT at level E

Tables: TST_ESTAR_MASTER, TST_ESTAR_VISC_INPUT

e Where PREDICTIVE_MODEL = 2 or 5, there must be a record in TST_ESTAR_VISC_INPUT
with matching ESTAR_LINK at level E

Error message: TST_ESTAR_MASTER -E-105{ESTAR_LINK} There is no matching record
in TST_ESTAR_VISC_INPUT at level E

Tables: TST_ESTAR_MASTER, TST_ESTAR_VOLUM_INPUT

e Where PREDICTIVE_MODEL = 2,3,4 or 5, there must be a record in
TST_ESTAR_VOLUM_INPUT with matching ESTAR_LINK at level E

Error message: TST_ESTAR_MASTER -E-106{ESTAR_LINK} There is no matching record
in TST_ESTAR_VOLUM_INPUT at level E

Page 3-88



Table: TST_ESTAR_MODULUS

For a given FREQUENCY, as TEMPERATURE increases, ESTAR must decrease

Error message: TST_ESTAR_MODULUS-E-101{ESTAR_LINK, FREQUENCY} ESTAR does
not decrease with an increase in TEMPERATURE

For a given TEMPERATURE, as FREQUENCY decreases, ESTAR must also decrease

Error message: TST_ESTAR_MODULUS-E-102{ESTAR_LINK, TEMPERATURE} ESTAR
does not decrease with a decrease in FREQUENCY

The following relationship between ESTAR at FREQUENCY = 0.1 HZ and a given
temperature and the ESTAR at 25Hz and the next highest temperature must be as follows:

(ESTARL1 - ESTAR2)/ESTAR2 must be between Al and A2

[EMPERATURE 1 [EMPERATURE 2 Al A2
14 40 0.25 +0.25
40 70 0.50 +0.75
70 100 0.50 +0.75
100 130 0.50 +0.75

WHERE ESTARL1 is the ESTAR value at TEMPERATURE 1 and FREQUENCY =0.1 and

ESTAR2 is the ESTAR value at TEMPERATURE 2 and FREQUENCY = 25

Error message: TST_ESTAR_MODULUS-E-103{ESTAR_LINK, TEMPERATURE1} The
relationship between the ESTAR values at this temperature and the next is outside the
expected range.

*All ESTAR values at TEMPERATURE = TEMPRATURE 1 should be kept at level D.

For FREQUENCY = 0.1, the ESTAR value at one TEMPERATURE must be greater than the
ESTAR value at the next highest temperature.

Error message: TST_ESTAR_MODULUS-E-104{ESTAR_LINK, TEMPERATURE} The
ESTAR value at 0.1Hz and this temperature should be greater than the value for the next
highest temperature.

*All ESTAR values at this TEMPERATURE should be kept at level D

Tables: TST_ESTAR_MODULUS, TST_ESTAR_MASTER

There must be a record in TST_ESTAR_MASTER with matching ESTAR_LINK at level E

Error message: TST_ESTAR_MODULUS-E-105{ESTAR_LINK} There is no matching record
in TST_ESTAR_MASTER at level E
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Tables: TST_ESTAR_MODULUS, TST_ESTAR_MODULUS_COEFF

e There must be arecord in TST_ESTAR_MODULUS_COEFF with matching ESTAR_LINK at
level E

Error message: TST_ESTAR_MODULUS-E-106{ESTAR_LINK} There is no matching record
in TST_ESTAR_MODULUS_COEFF at level E

Table: TST_ESTAR_MODULUS_COEFF

e SHIFT_FACTOR_COEFF_1*100 -
SHIFT_FACTOR_COEFF_2*10+SHIFT_FACTOR_COEFF_3 must be between 3 and 7

Error message: TST_ESTAR_MODULUS COEFF-E-101{ESTAR_LINK} The shift factor
coefficients are outside the expected range.

Tables: TST_ESTAR_MODULUS_COEFF, TST_ESTAR_MASTER
e There must be arecord in TST_ESTAR_MASTER with matching ESTAR_LINK at level E

Error message: TST_ESTAR_MODULUS COEFF-E-102{ESTAR_LINK} There is no
matching record in TST_ESTAR_MASTER at level E

Table: TST_FRESH_PCC
e If SAMPLE_LOC =5, SAMPLE_LOC_OTHER must be non-null

Error Message: SPS2MATL_TST_FRESH_PCC-E-1, SAMPLE_LOC_OTHER must be non-
null for SAMPLE_LOC =5.

e DATE_SAMPLED <= DATE_SHIPPED (check is not conducted if either or both of the entries
are null)

Error Message: SPS2MATL_TST_FRESH_PCC-E-2, DATE-SAMPLED is later than
DATE_SHIPPED.

Table: TST_HOLE_LOG

e For each STATE_CODE, SHRP_ID, FIELD_SET, there can only be one value of
CONSTRUCTION_NO

Error Message: TST_HOLE_LOG-E-101, For each STATE_CODE, SHRP_ID, FIELD_SET
there can only be one value of CONSTRUCTION_NO.

e For each STATE_CODE, SHRP_ID, HOLE_DATE, there can only be one value of
FIELD_SET.

Error Message: TST_HOLE_L OG-E-102, For each STATE_CODE, SHRP_ID, HOLE_DATE
there can only be one value of FIELD_SET.
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For a given STATE_CODE and SHRP_ID, min(HOLE_DATE) for FIELD_SET must be
greater than max(HOLE_DATE) for FIELD_SET -1

Error Message: TST_HOLE_LOG-E-103, For a given STATE_CODE and SHRP_ID,
min(HOLE_DATE) for FIELD_SET must be greater than max(HOLE_DATE) for FIELD_SET -
1.

Table: TST_ISD_MOIST

No checks are performed. If record is at Level D, set to Level E.

Table: TST_LO5A

If MEASURE_TYPE_1_STATIONO = 8, then LAYER_THICK_STATIONO must be null

Error Message: TST_LO5A-E-1, If MEASURE_TYPE_1_STATIONO=8,
LAYER_THICK_STATIONO must be null.

If MEASURE_TYPE_1_WITHIN = 8, then LAYER_THICK_WITHIN must be null

Error Message: TST_LO5A-E-2, If MEASURE_TYPE_1 WITHIN=8, LAYER_THICK_WITHIN
must be null.

If MEASURE_TYPE_1_STATIONS = 8, then LAYER_THICK_STATIONS5 must be null

Error Message: TST_LO5A-E-3, If MEASURE_TYPE_1_STATION5=8,
LAYER_THICK_STATIONS must be null.

If MEASURE_TYPE_1 STATIONO <> 5, 8, then LAYER_THICK_STATIONO must be non-
null

Error Message: TST_LO5A-E-4, If MEASURE_TYPE_1_STATIONO !=5 or 8,
LAYER_THICK_STATIONO must be non-null.

If MEASURE_TYPE_1_WITHIN <> 5, 8, then LAYER_THICK_WITHIN must be non-null

Error Message: TST_LO5A-E-5, If MEASURE_TYPE_1 WITHIN !=5or 8,
LAYER_THICK_WITHIN must be non-null.

If MEASURE_TYPE_1 STATIONS5 <> 5, 8, then LAYER_THICK_STATIONS5 must be non
null

Error Message: TST_LO5A-E-6, If MEASURE_TYPE_1_STATIONS !=5 or 8,
LAYER_THICK_STATIONS must be non-null.

Tables: TST_LO5A, TST_LO5B

SPS sections, except SPS9

For matching SHRP_ID, STATE_CODE, and PROJECT_LAYER_CODE in TST_LO05B the
DESCRIPTION must match
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Error Message: TST_LO5A-E-79, For matching
STATE_CODE,SHRP_ID,PROJECT_LAYER_CODE in TST_L05B the DESCRIPTION must
match

Tables: TST_LO5A and LO5B (each table checked separately)

All Experiments

A layer with a DESCRIPTION = 7 must be the first layer (LAYER_NO = 1)

Error Message: TST_LO5A/B-E-7, For LAYER_NO = 1, DESCRIPTION must always = 7.
There must be a layer with a DESCRIPTION of 3 (not supplementals)

Error Message: TST_LO5A-E-90, There must be a layer with a DESCRIPTION of 3.

There cannot be two layers with a DESCRIPTION =1 (This check exempt for GPS6C, 6D,
6S, 7C, 7D, 7F, 7R, 7S, and supplementals)

Error Message: TST_LO5A/B-E-27, There cannot be 2 or more layers with a DESCRIPTION
of 1. Exempt for GPS-6C, 6D, 6S, 7C, 7D, 7S, and supplementals.

There cannot be two or more layers with a DESCRIPTION = 3
Error Message: TST_LO5A/B-E-28, There cannot be >= 2 layers with a DESCRIPTION of 3.

There cannot be two layers with a DESCRIPTION =5 (This check exempt for SPS1, SPS2,
and supplementals)

Error Message: TST_LO5A/B-E-29, There cannot be 2 or more layers with a DESCRIPTION
of 5. Exempt for SPS-1, 2, and supplementals.

There cannot be two layers with a DESCRIPTION =7 (TST_LO05B only)
Error Message: TST_LO05B-E-78, There cannot be >= 2 layers with a DESCRIPTION of 7.

A DESCRIPTION = 1 must not be designated for a layer below a layer with a DESCRIPTION
=3

Error Message: TST_LO5A/B-E-15, A layer for DESCRIPTION = 1 cannot be below a layer
for DESCRIPTION 3.

A DESCRIPTION = 2 must not be designated for a layer below a layer with a DESCRIPTION
=5,6,0r11

Error Message: TST_LO5A/B-E-16, A layer for DESCRIPTION = 2 cannot be below a layer
for DESCRIPTION 5, 6 or 11.

A DESCRIPTION = 4 must not be designated for a layer below a layer with a DESCRIPTION
=5,6,0r11

Error Message: TST_LO5A/B-E-18, A layer for DESCRIPTION = 4 cannot be below a layer
for DESCRIPTION 5, 6 or 11.

Page 3-92



e A DESCRIPTION = 4 must be placed directly below a layer(s) with DESCRIPTION =1, 3, or
4

Error Message: TST_LO5A/B-E-19, There must be a layer with a DESCRIPTION of 4 directly
below a layer with a DESCRIPTION of 1, 3 or 4.

e A DESCRIPTION =5 must not be designated for a layer below a layer with a DESCRIPTION
=6o0rl1

Error Message: TST_LO5A/B-E-20, A layer for DESCRIPTION = 5 cannot be below a layer
for DESCRIPTION 6 or 11.

e A DESCRIPTION = 6 must not be designated for a layer below a layer with a DESCRIPTION
=11

Error Message: TST_LO5A/B-E-21, A layer for DESCRIPTION = 6 cannot be below a layer
for DESCRIPTION 11.

e A DESCRIPTION = 2 cannot be placed directly below a layer with DESCRIPTION =9

Error Message: TST_LO5A/B-E-23, A layer with a DESCRIPTION of 2 cannot be placed
directly below a layer with a DESCRIPTION of 9.

e A DESCRIPTION =9 must not be designated for a layer below a layer with a DESCRIPTION
=3,56,8 0r11

Error Message: TST_LO5A/B-E-24, A layer for DESCRIPTION = 9 cannot be below a layer
for DESCRIPTION 3, 5, 6, 8 or 11.

e A DESCRIPTION = 10 must not be designated for a layer below a layer with a
DESCRIPTION =3, 5, 6, or 8

Error Message: TST_LO5A/B-E-25, A layer for DESCRIPTION = 10 cannot be below a layer
for DESCRIPTION 3, 5, 6 or 8.

e If PROJECT _LAYER_CODE and is non-null, then MATL_CODE must be non-null

Error message TST_LO5A/B-E-91 (STATE_CODE, SHRP_ID, CONSTRUCTION_NO,
LAYER_NO) Where PROJECT_LAYER_CODE is non-null, MATL_CODE must be non-null

e For each combination of STATE_CODE, SHRP_ID, and LAYER_NO, there can be only one
value for DESCRIPTION

Error message TST_LO5A/B-E-92 (STATE_CODE, SHRP_ID, LAYER_NO) There must be
only one DESCRIPTION for a given layer.

e For each combination of STATE_CODE, SHRP_ID, and LAYER_NO, there can be only one
value for LAYER_TYPE

Error message TST_LO5A/B-E-93 (STATE_CODE, SHRP_ID, LAYER_NO) There must be
only one LAYER_TYPE for a given layer.

Level E checks 91 - 93 for TST_LO5A/B should be run for all records in TST_LO5A/B prior to
running the following check:
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If all records for the test section are not at RECORD_STATUS = E then print an error
message

Error Message: “For this test section, all records in TST_LO5A/B are not at
RECORD_STATUS =E.”

For sections in the GPS1 and GPS2 Experiments:

There must be a layer with a DESCRIPTION =5

Error Message: TST_LO5A/B-E-30, For GPS-1, 2: There must be a layer with a
DESCRIPTION of 5.

For sections in the GPS3, GPS4, and GPS5 Experiments:

The uppermost or top layer of a pavement structure must have a DESCRIPTION = 3

Error Message: TST_LO5A/B-E-31, For GPS 3,4,5: The top layer must have DESCRIPTION
of 3.

If a section has DESCRIPTION = 2, then a layer with DESCRIPTION = 5 must exist directly
below the layer with DESCRIPTION = 2

Error Message: TST_LO5A/B-E-26, If GPS3, 4, 5: There must be a layer with a
DESCRIPTION of 5 directly below a layer with a DESCRIPTION of 2.

For sections in the GPS6*, GPS7*, and GPS9 Experiments:

There must be a layer with a DESCRIPTION =1

Error Message: TST_LO5A/B-E-32, For GPS 6*, 7*, 9: There must be a layer with a
DESCRIPTION of 1.

The uppermost or top layer of a pavement structure must have a DESCRIPTION =1, 2, 9, or
10 for GPS6* and GPS7* and must have a DESCRIPTION = 1 for GPS9

Error Message: TST_LO5A/B-E-33, For GPS 6, 7, the top layer must have DESCRIPTION of
1,2,9o0r 10.

The uppermost or top layer of a pavement structure must have a DESCRIPTION = 1 for
GPS9

Error Message: TST_LO5A/B-E-34, For GPS 9 The top layer must have DESCRIPTION of 1.

For sections in the SPS1 Experiment:

The top layer can only have a DESCRIPTION of 3 or 9 (not supplementals)

Error Message: TST_LO5A/B-E-35, For SPS 1 The top layer must have DESCRIPTION of 3
or 9.

There must be a layer with a DESCRIPTION of 5 (not supplementals)
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Error Message: TST_LO5A/B-E-36, For SPS 1: There must be a layer with a DESCRIPTION
of 5.

There cannot be two layers with a DESCRIPTION of 9 (not supplementals)
Error Message: TST_LO5A/B-E-37, There cannot be >= 2 layers with a DESCRIPTION of 9.

There must be a layer with a DESCRIPTION of 4 or 5 directly below a layer with a
DESCRIPTION of 3 (not supplementals)

Error Message: TST_LO5A/B-E-38, If SPS1: There must be a layer with a DESCRIPTION of
4 or 5 directly below a layer with a DESCRIPTION of 3.

SHRP_ID’s like 2105 through ?112 and ?117 through ?124 must have two layers with a
DESCRIPTION =5

Error Message: TST_LO5A/B-E-40, If SPS1: If SHRP_ID like ?105-?112 and ?117-?124
must have 2 layers with a DESCRIPTION=5.

For sections in the SPS2 Experiment:

The top layer can only have a DESCRIPTION of 3 (not supplementals)
Error Message: TST_LO5A/B-E-41, For SPS 2 The top layer must have DESCRIPTION of 3.
There must be a layer with a DESCRIPTION of 5

Error Message: TST_LO5A/B-E-42, For SPS 2: There must be a layer with a DESCRIPTION
of 5.

SHRP_ID’s like ?209 - ?212, ?221 - ?224, ?229 - ?230, ?235 - ?236, ?241 - ?244, and ?249 -
2252 must have two layers with a DESCRIPTION =5

Error Message: TST_LO5A/B-E-43, For SPS2,SHRP_ID like ?209-?212, ?221-?224,
?229,?230, 7235, ?236, ?241-?244 and ?249-?252: must have 2 layers with a
DESCRIPTION=5.

For sections in the SPS3 Experiment:

For CONSTRUCTION_NO =1, the following check applies

The top layer can only have a DESCRIPTION of 2, 3, 9, or 10 (not supplementals)

Error Message: TST_LO5A/B-E-44, For SPS 3,construction_no=1: The top layer must have
DESCRIPTION of 2,3,9 or 10.

For CONSTRUCTION_NO >=2, the following checks apply

There must be a layer with a DESCRIPTION = 1 for SHRP_ID like ?310

Error Message: TST_LO5A/B-E-45, For SPS 3,SHRP_ID like ?310: There must be a layer
with a DESCRIPTION of 1.

For SHRP_ID = ?330, the top layer can only have a DESCRIPTION =2, 3, 9, or 10
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Error Message: TST_LO5A/B-E-48, For SPS 3,construction_no>=2,SHRP_ID like ?330: The
top layer must have DESCRIPTION of 2,3,9 or 10.

For all CONSTRUCTION_NOs, the following check applies:
e There cannot be two layers with a DESCRIPTION of 9 (not supplementals)

Error Message: TST_LO5A/B-E-49, For SPS3: There cannot be >= 2 layers with a
DESCRIPTION of 9.

For sections in the SPS4 Experiment:

e For all CONSTRUCTION_NOs the top layer can only have a DESCRIPTION of 3 (not
supplementals)

Error Message: TST_LO5A/B-E-51, For SPS 4: The top layer must have DESCRIPTION of 3.
For sections in the SPS5 Experiment:
For CONSTRUCTION_NO = 1, the following check applies:
e The top layer can only have a DESCRIPTION of 2, 3, 9, or 10 (not supplementals)

Error Message: TST_LO5A/B-E-52, For SPS 5,construction_no=1: The top layer must have
DESCRIPTION of 2,3,9 or 10.

For CONSTRUCTION_NO >=2, the following checks apply:
e The top layer can only have a DESCRIPTION =1, 2, 9, or 10 for SHRP_ID like ?502 - ?509

Error Message: TST_LO5A/B-E-53, For SPS 5, construction_no >= 2, SHRP_ID like ?502 -
?509: The top layer must have DESCRIPTION of 1,2,9,10.

e For SHRP_ID = 7501, the top layer can only have a DESCRIPTION =2, 3, 9, or 10

Error Message: TST_LO5A/B-E-54, For SPS 5, construction_no >= 2, SHRP_ID like ?501:
The top layer must have DESCRIPTION of 2, 3, 9 or 10.

e There must be a layer with a DESCRIPTION = 1 for SHRP-ID ?502 - ?509

Error Message: TST_LO5A/B-E-55, For SPS 5, SHRP_ID like ?502 - ?509: There must be a
layer with a DESCRIPTION of 1.

For all CONSTRUCTION_NOs, the following checks apply:

e There cannot be two or more layers with a DESCRIPTION = 9 that have a
LAYER_THICK_STATIONO, LAYER_THICK_WITHIN, or LAYER_THICK_STATIONS > 0 for
SHRP_IDs like ?506 - ?509 (LO5A only)

Error Message: TST_LO5A-E-57, For SPS5, SHRP_ID like ?506 - ?509, DESCRIPTION=9,
and LAYER_THICK_* > 0: There cannot be >= 2 layers with a DESCRIPTION of 9.

e There must not be a layer with a DESCRIPTION = 9 that has a REPR_THICKNESS > 0 for
SHRP_IDs like ?506 - ?509 below a layer with a DESCRIPTION of 1 or 4 (LO5B only)
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Error Message: TST_L05B-E-56, For SPS5, SHRP_ID like ?506 - ?509, DESCRIPTION=9,
REPR_THICKNESS > 0: it must not be designated for a layer below a layer with a
DESCRIPTION of 1 or 4.

There cannot be two or more layers with a DESCRIPTION = 9 that have a
REPR_THICKNESS > 0 for SHRP_IDs like ?506 - ?509 (LO5B only)

Error Message: TST_LO05B-E-57, For SPS5,SHRP_ID like ?506 - ?509, DESCRIPTION=9,
REPR_THICKNESS > 0: There cannot be >= 2 layers with a DESCRIPTION of 9.

For sections in the SPS6 Experiment:

For CONSTRUCTION_NO = 1, the following check applies:

The top layer can only have a DESCRIPTION of 2, 3, 9, or 10 (not supplementals)

Error Message: TST_LO5A/B-E-58, For SPS 6, construction_no=1: The top layer must have
DESCRIPTION of 2, 3, 9 or 10.

For CONSTRUCTION_NO >= 2, the following checks apply:

The top layer can only have a DESCRIPTION =1, 2, 9, or 10 for SHRP_ID = 7603, 7604,
?606, ?607, 7608

Error Message: TST_LO5A/B-E-59, For SPS 6,construction_no>=2,SHRP_ID like ?603 ,7604
, 7606 - ?608: The top layer must have DESCRIPTION of 1, 2, 9, 10.

There must be a layer with a LAYER_THICK_STATIONO, LAYER_THICK_WITHIN, or
LAYER_THICK_STATIONS > 0 with a DESCRIPTION = 1 for SHRP_ID = 2603, 2604, 2606,
2607, 2608 (LOSA only)

Error Messages: TST_LO5A-E-60a, For SPS-6, SHPR_ID like ?603, 7604, ?606 -?608, there
must be a layer with a DESCRIPTION of 1.

TST_LO5A-E-60b, For SPS-6, SHPR_ID like ?603, 7604, ?606 - 7608, there must be a layer
with LAYER_THICK* > 0 with a DESCRIPTION of 1.

There must be a layer with a REPR_THICKNESS > 0 with a DESCRIPTION = 1 for
SHRP_ID = ?603, ?604, ?606, ?607, 7608 (LO5B only)

Error Messages: TST_L05B-E-60a, For SPS-6, SHPR_ID like ?603, 7604, ?606 - 7608, there
must be a layer with a DESCRIPTION of 1.

TST_LO5B-E-60b, For SPS-6, SHPR_ID like ?603, ?604, 7606 - 2608, there must be a layer
with REPR_THICKNESS > 0 with a DESCRIPTION of 1.

For SHRP_ID = ?601, ?602, ?605, the top layer can only have a DESCRIPTION =2, 3, 10
or a DESCRIPTION = 1 or 9 with a LAYER_THICK_STATIONO, LAYER_THICK_WITHIN, or
LAYER_THICK_STATIONS5 = 0 (LO5A only)

Error Message: TST_LO5A-E-61a, For SPS 6, SHRP_ID like 7601, ?602, ?605, the top layer
can only have a DESCRIPTION of 2, 3, 10 or DESCRIPTION = 1 or 9 with either
LAYER_THICK* = 0. [If DESCRIPTION != 2, 3, 10 and LAYER_THICK* = 0]
TST_LO5A-E-61b, For SPS 6, SHRP_ID like 7601, ?602, ?605, the top layer can only have a
DESCRIPTION of 2, 3, 10 or DESCRIPTION = 1 or 9 with either LAYER_THICK* = 0. [If
DESCRIPTION =2, 3, 10 nor 1, 9]
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For SHRP_ID = ?601, ?602, ?605, the top layer can only have a DESCRIPTION = 2, 3, 10 or
a DESCRIPTION =1 or 9 with a REPR_THICKNESS =0 (LO5B only)

Error Messages: TST_LO05B-E-61a, For SPS 6, SHRP_ID like 7601, ?602, ?605, the top
layer can only have a DESCRIPTION of 2, 3, 10 or DESCRIPTION =1 or 9 with
REPR_THICKNESS = 0. [If DESCRIPTION != 2, 3, 10 and REPR_THICKNESS > 0]
TST_LO5B-E-61b, For SPS 6, SHRP_ID like ?601, ?602, 7605, the top layer can only have a
DESCRIPTION of 2, 3, 10 or DESCRIPTION = 1 or 9 with REPR_THICKNESS = 0. [If
DESCRIPTION =2, 3, 10 nor 1, 9]

For all CONSTRUCTION_NOs, the following checks apply:

If a DESCRIPTION = 9 with a LAYER_THICK_STATIONO, LAYER_THICK_WITHIN, or
LAYER_THICK_STATIONS > 0 exists, it must not be designated for a layer below a layer
with a DESCRIPTION =1 (LO5A only) (not supplementals)

Error Message: TST_LO5A-E-62, For SPS6, and LAYER_THICK_* > 0: it must not be
designated for a layer below a layer with a DESCRIPTION of 1.

If a DESCRIPTION = 9 with a REPR_THICKNESS > 0 exists, it must not be designated for a
layer below a layer with a DESCRIPTION =1 (LO5B only) (not supplementals)

Error Message: TST_L05B-E-62, For SPS6, and REPR_THICKNESS > 0: it must not be
designated for a layer below a layer with a DESCRIPTION of 1.

For sections in the SPS7 Experiment:

For CONSTRUCTION_NO = 1, the following checks apply:

The top layer can only have a DESCRIPTION of 2, 3, 9, or 10 (not supplementals)

Error Message: TST_LO5A/B-E-63, For SPS 7, construction_no=1: The top layer must have
DESCRIPTION of 2, 3, 9 or 10.

There cannot be a layer with a DESCRIPTION of 1 (not supplementals)

Error Message: TST_LO5A/B-E-64, For SPS7, construction_no=1: There cannot be a layer
with a DESCRIPTION of 1.

For CONSTRUCTION_NO = 2, the following checks apply:

The top layer can only have a DESCRIPTION =1 for SHRP_ID = ?702 - ?709

Error Message: TST_LO5A/B-E-65, For SPS 7, construction_no=2,SHRP_ID like ?701-?709:
The top layer can only have a DESCRIPTION of 1.

For SHRP_ID = ?701, the top layer can only have a DESCRIPTION =2, 3, 9, or 10

Error Message: TST_LO5A/B-E-66, For SPS 7, SHRP_ID = ?701, construction_no=2: The
top layer must be DESCRIPTION of 2, 3, 9 or 10.

For all CONSTRUCTION_NOs, the following check applies:

There cannot be two layers with a DESCRIPTION of 9 (not supplementals)
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Error Message: TST_LO5A/B-E-67, For SPS7: There cannot be two layers with a
DESCRIPTION of 9.

For sections in the SPS8 Experiment:
The following checks are only to be applied to sections where SHRP_ID is like ?801 - ?806:
e The top layer can only have a DESCRIPTION of 3 or 9

Error Message: TST_LO5A/B-E-68, For SPS 8, SHRP_ID like ?801-7806: The top layer must
have DESCRIPTION of 3 or 9.

e There cannot be two layers with a DESCRIPTION of 9

Error Message: TST_LO5A/B-E-69, For SPS8, SHRP_ID like ?801-?806: There cannot be
two layers with a DESCRIPTION of 9.

e There must be a layer with a DESCRIPTION of 4 or 5 directly below a layer with a
DESCRIPTION = 3

Error Message: TST_LO5A/B-E-70, If SPS8, SHRP_ID like ?801-?806: There must be a
layer with a DESCRIPTION of 4 or 5 directly below a layer with a DESCRIPTION of 3.

The following check is only to be applied to sections where SHRP_ID is like ?807 - ?812:
e The top layer can only have a DESCRIPTION of 3

Error Message: TST_LO5A/B-E-72, For SPS 8, SHRP_ID like ?807-?812: The top layer must
have DESCRIPTION of 3.

For sections in the SPS9 Experiment:

e A DESCRIPTION = 8 must not be designated for a layer below a layer with DESCRIPTION =
11

Error Message: TST_LO5A/B-E-SPS9_02, A layer for DESCRIPTION = 2 cannot be below a
layer for DESCRIPTION 11.

e The upper most or top layer of a pavement structure must have DESCRIPTION =1, 3, or 9

Error Message: TST_LO5A/B-E-SPS9_03, The top layer must have DESCRIPTION of 1, 3 or
9.

e There must be a layer with DESCRIPTION = 4 or 5 directly below a layer with DESCRIPTION
=3

Error Message: TST_LO5A/B-E-SPS9_01, There must be a layer with a DESCRIPTION of 4
or 5 directly below a layer with a DESCRIPTION of 3.

e There must be a layer with DESCRIPTION =5

Error Message: TST_LO5A/B-E-SPS9_04, For SPS 9: There must be a layer with a
DESCRIPTION of 5.

e There cannot be two layers with DESCRIPTION =5 (LO5B only)
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Error Message: TST_LO05B-E-SPS9 05, There cannot be two layers with a DESCRIPTION of
5.

There cannot be two layers with DESCRIPTION =7

Error Message: TST_LO5A/B-E-SPS9_06, There cannot be two layers with a DESCRIPTION
of 7.

There cannot be two layers with DESCRIPTION = 9 (not supplementals)

Error Message: TST_LO5A/B-E-SPS9_07, There cannot be two layers with a DESCRIPTION
of 9.

Tables: TST_LO5A, TST_ACO01_LAYER

For matching SHRP_ID, STATE_CODE, CONSTRUCTION_NO, and LAYER_NO (check is null if
TST_ACO01_LAYER has no matching records--this should be a single record [TST_L05A] to
multiple record [TST_ACO01_LAYER] check):

TST_LO5A.DESCRIPTION should be equal to TST_ACO01_LAYER.LAYER_DESCRIPTION
for each matching record

Error Message: TST_LO5A-E-8, For all matching records in TST_ACO01 _LAYER,
TST_LO5A.DESCRIPTION must match TST_ACO01_LAYER.LAYER_DESCRIPTION.

For all matching records with a TEST_NO =“1"in TST_ACO01_LAYER, the following criteria
should apply: MIN(LAYER_THICKNESS) <= LAYER_THICK_STATIONO <=
MAX(LAYER_THICKNESS)

Error Message: TST_LO5A-E-9, For all matching records in TST_ACO01_LAYER with a
TEST_NO=1, MIN(LAYER_THICKNESS) <=
LAYER_THICK_STATIONO<=MAX(LAYER_THICKNESS). {MIN(LAYER_THICKNESS)} <=
{LAYER_THICK_STATIONO} <= {MAX(LAYER_THICKNESS)} failed.

For TEST_NO =“2"in TST_ACO01_LAYER, the following criteria should apply:
MIN(LAYER_THICKNESS) <= LAYER_THICK_STATION5 <= MAX(LAYER_THICKNESS)

Error Message: TST_LO5A-E-10, For all matching records in TST_ACO01_LAYER with a
TEST_NO=2, MIN(LAYER_THICKNESS)<=
LAYER_THICK_STATION5<=MAX(LAYER_THICKNESS). {MIN(LAYER_THICKNESS)}<=
{LAYER_THICK_STATION5} <={MAX(LAYER_THICKNESS)] failed.

For all matching records with a TEST_NO =*“3"in TST_ACO01_LAYER, the following criteria
should apply:
MIN(LAYER_THICKNESS) <= LAYER_THICK_WITHIN <= MAX(LAYER_THICKNESS)

Error Message: TST_LO5A-E-11, For all matching records in TST_ACO01_LAYER with a
TEST_NO=3, MIN(LAYER_THICKNESS)<=
LAYER_THICK_WITHIN<=MAX(LAYER_THICKNESS). {MIN(LAYER_THICKNESS)}<=
{LAYER_THICK_WITHIN} <={MAX(LAYER_THICKNESS)} failed.
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Tables: TST_LO5A, TST_PC06

For matching SHRP_ID, STATE_CODE, CONSTRUCTION_NO, and LAYER_NO (check is null if
TST_PCO06 has no matching records--this should be a single record [TST_LO05A] to multiple
record [TST_PCO06] check):

e For TEST_NO =1inTST_PCO06, the following criteria should apply:
0.85 * MIN(CORE_AVG_THICKNESS) <= LAYER_THICK_STATIONO <=1.15*
MAX(CORE_AVG__THICKNESS)

Error Message: TST_LO5A-E-12, For all matching records in TST_PCO06 with a TEST_NO=1,

0.85*MIN(CORE_AVG_THICKNESS)<=LAYER_THICK_STATIONO<=1.15*MAX(CORE_AV
G_THICKNESS). 0.85*{MIN(CORE_AVG_THICKNESS)} <= {LAYER_THICK_STATIONO}
<= 1.155MAX(CORE_AVG_THICKNESS)} failed.

e For TEST_NO =2 in TST_PCO06, the following criteria should apply:
0.85 * MIN(CORE_AVG_THICKNESS) <= LAYER_THICK_STATION5 <=1.15*
MAX(CORE_AVG__THICKNESS)

Error Message: TST_LO5A-E-13, For all matching records in TST_PCO06 with a TEST_NO=2,
0.85 * MIN(CORE_AVG_THICKNESS)<=LAYER_THICK_STATION5<= 1.15*
MAX(CORE_AVG_THICKNESS).

0.85 * {MIN(CORE_AVG_THICKNESS)}<={LAYER_THICK_STATION5}<= 1.15*
{MAX(CORE_AVG_THICKNESS)} failed.

e For TEST_NO =3in TST_PCO06, the following criteria should apply:
0.85 * MIN(CORE_AVG_THICKNESS) <= LAYER_THICK_WITHIN <= 1.15 *
MAX(CORE_AVG__THICKNESS)

Error Message: TST_LO5A-E-14, For all matching records in TST_PCO06 with a TEST_NO=3,
0.85 * MIN(CORE_AVG_THICKNESS)<=LAYER_THICK_WITHIN<=1.15*
MAX(CORE_AVG_THICKNESS).

0.85 * {MIN(CORE_AVG_THICKNESS)}<={LAYER_THICK_WITHIN}<= 1.15 *
{MAX(CORE_AVG_THICKNESS)} failed.

Tables: TST_L05, TST_L05B (SPS ONLY)

For SHRP_ID, STATE_CODE, AND PROJECT_LAYER _CODE in TST_LO05B extract a matching
STATE_CODE, PROJECT_LAYER_CODE, AND SHRP_ID with a matching first two digits from
TST_LOS.

¢ MATL_CODE in TST_L05 must match MATL_CODE in TST_L05B

Error Message: TST_LO05-E-2, TST_LO05.MATL_CODE must match
TST_LO5B.MATL_CODE.

Tables: TST_L05B, TST_LO5A

For SHRP_ID, STATE_CODE, CONSTRUCTION_NO, and LAYER_NO in TST_LO05B extract
REPR_THICKNESS (if not null or if REPR_THICKNESS = 999.9) and for a matching SHRP_ID,
STATE_CODE, CONSTRUCTION_NO, and LAYER_NO in TST_LO5A extract
LAYER_THICK_STATIONO if not null (check is void if null) and make the following check:
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0.8 * LAYER_THICK_STATIONO <= REPR_THICKNESS <= 1.2 *
LAYER_THICK_STATIONO

Error Message: TST_LO5B-E-73, 0.8 * TST_LO5A.LAYER_THICK_STATIONO <=
REPR_THICKNESS <=1.2 * TST_LO5A.LAYER_THICK_STATIONO failed.

Likewise, for TST_LO5A extract LAYER_THICK_WITHIN if not null (check is void if null) and
make the following check:

0.8 * LAYER_THICK_WITHIN <= REPR_THICKNESS <= 1.2 * LAYER_THICK_WITHIN

Error Message: TST_LO05B-E-74, 0.8 * TST_LOS5A.LAYER_THICK_WITHIN <=
REPR_THICKNESS <=1.2 * TST_LO5A.LAYER_THICK_WITHIN failed.

Also, for TST_LO5A extract LAYER_THICK_STATIONS if not null (check is void if null) and make
the following check:

0.8 * LAYER_THICK_STATIONS <= REPR_THICKNESS <=1.2 *
LAYER_THICK_STATIONS

Error Message: TST_LO5B-E-75, 0.8 * TST_LOS5A.LAYER_THICK_STATIONS <=
REPR_THICKNESS <=1.2 * TST_LO5A.LAYER_THICK_STATIONS failed.

Tables TST_LO5B, TST_L05

The value in TST_LO5B.INV_LAYER_NO must equal TST_LO5.INV_LAYER_NO_1 for
matching records identified by STATE_CODE, first two characters of SHRP_ID and
PROJECT_LAYER_CODE.

Error Message: TST_LO05B-E-76. The values of INV_LAYER_NO_1 must be equal for
matching records in TST_LO05B and TST_L05

The value in TST_LO5B.INV_LAYER_NO_2 must equal TST_LO05.INV_LAYER_NO_2 for
matching records identified by STATE_CODE, first two characters of SHRP_ID and
PROJECT_LAYER_CODE.

Error Message: TST_LO05B-E-77. The values of INV_LAYER_NO_2 must be equal for
matching records in TST_LO05B and TST_L05

Table: TST_LO5 (SPS ONLY)

In order for a record identified by SHRP_ID, STATE_CODE, and PROJECT_LAYER_CODE
in TST_LO5 to be setto a RECORD_STATUS = E, all corresponding matching records
identified by STATE_CODE, PROJECT_LAYER_CODE, and a matching first two digits of
SHRP_ID from TST_LO5A and TST_L05B must have a RECORD_STATUS = E

Error Messages: TST_L05-E-1, WARNING: All matching records in TST_LO5A and
TST_LO5B must be at RECORD_STATUS = E before the corresponding record in TST_L05
is setto RECORD_STATUS =E.

TST_LO5-E-1, WARNING: All matching records in TST_LO5A must be at RECORD_STATUS
= E before the corresponding record in TST_LO05 is setto RECORD_STATUS =E.
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TST_LO5-E-1, WARNING: All matching records in TST_L05B must be at RECORD_STATUS
= E before the corresponding record in TST_LO05 is setto RECORD_STATUS =E.

Table: TST_LINK_LAYER

For matching TST_ID, TST_LINK_SAMPLE.LAYER_TYPE =
TST_LINK_LAYER.LAYER_TYPE

Error Message: TST_LINK_LAYER-E-101: {STATE_CODE, SHRP_ID, LAYER_NO,
CONSTRUCTION_NO, TST_ID}, LAYER_TYPE not consistent with TST_LINK_SAMPLE for
matching TST_ID

Table: TST_LINK_SAMPLE

For matching (STATE_CODE, SHRP_ID, LAYER_NO, CONSTRUCTION_NO),
TST_LO5B.LAYER_TYPE = TST_LINK_SAMPLE.LAYER_TYPE

Error Message: TST_LINK_SAMPLE-E-102: {TST_ID} For matching STATE_CODE,
SHRP_ID, LAYER_NO, CONSTRUCTION_NO, LAYER_TYPE not consistent with
TST_LO5B

(TST_ID, STATE_CODE, SHRP_ID, LAYER_NO, CONSTRUCTION_NO) in
TST_LINK_LAYER

Error Message: TST_LINK_SAMPLE-E-103: {TST_ID} Corresponding TST_ID,
STATE_CODE, SHRP_ID, LAYER_NO, CONSTRUCTION_NO must exist in
TST_LINK_LAYER

Tables: TST_LINK_SAMPLE, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO

Error message: TST_LINK-SAMPLE-E-104 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

Tables: TST_PCO01, TST_PCO06

For SHRP_ID, STATE_CODE, LAYER_NO, FIELD_SET, TEST_NO, and SAMPLE_NO:

Extract TST_PCO1.ORIGINAL_LENGTH
Extract TST_PC06.CORE_AVG_THICKNESS
CORE_AVG_THICKNESS + 0.1001 must be >= ORIGINAL_LENGTH

Error message: TST_PCO01-E-6, CORE_AVG_THICKNESS + 0.1 (value) must be >=
ORIGINAL_LENGTH (value).

Tables: TST_PCO01, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
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SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCO01-E-4 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO01-E-5 Sample was tested before it was taken.

Tables: TST_PCO01, TST_TB02

For SHRP_ID and STATE_CODE and valid, non-null data exists: check in the order below that:

0.77 * (DIAMETER)? < CROSS_SECTION_AREA < 0.80 * (DIAMETER)?

Error Message: TST_PCO1-E-1, 0.77 * (DIAMETER"2) < CROSS_SECTION_AREA < 0.8 *
(DIAMETER"?2) failed.

0.98 * (CAPPED_LENGTH/DIAMETER) < LD_RATIO < 1.02 *
(CAPPED_LENGTH/DIAMETER)

Error Message: TST_PCO1-E-2, 0.98 * (CAPPED_LENGTH/DIAMETER) < LD_RATIO < 1.02
* (CAPPED_LENGTH/DIAMETER) failed.

0.95 * ((0.737 + 0.144 * LD_RATIO) * (MAX_LOAD/CROSS_SECTION_AREA)) <
COMP_STRENGTH < 1.05 * (0.737 + 0 .144 * LD_RATIO)
*(MAX_LOAD/CROSS_SECTION_AREA))

Error Message: TST_PCO1-E-3, 0.95 * ((0.737 + (0.144 * LD_RATIO)) *
(LD_MAX_LOAD/CROSS_SECTION_AREA)) < COMP_STRENGTH <
1.05 * ((0.737 + (0.144 * LD_RATIO)) * (LD_MAX_LOAD/CROSS_SECTION_AREA)) failed.

Table: TST_PCO02

For SHRP_ID, STATE_CODE, LAYER_NO, FIELD_SET, CONSTRUCTION_NO and valid, non-
null data exists:

((0.62 * MAX_LOAD)/(DIAMETER * LENGTH)) < TENSILE_STRENGTH < ((0.65 *
MAX_LOAD)/(DIAMETER * LENGTH))

Error Message: TST_PCO02-E-1, ((0.62 * MAX_LOAD)/(DIAMETER * LENGTH)) <
TENSILE_STRENGTH < ((0.65 * MAX_LOAD)/(DIAMETER * LENGTH)) failed.

0.98 * (LENGTH/DIAMETER) < LD_RATIO < 1.02 * (LENGTH/DIAMETER)

Error Message: TST_PC02-E-2, 0.98 * (LENGTH/DIAMETER) < LD_RATIO < 1.02 *
(LENGTH/DIAMETER) failed.
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Tables: TST_PCO02, TST_PCO06

For SHRP_ID, STATE_CODE, LAYER_NO, FIELD_SET, TEST_NO, and SAMPLE_NO:

Extract TST_PCO2.LENGTH
Extract TST_PCO06.CORE_AVG_THICKNESS
CORE_AVG_THICKNESS + 0.1001 must be >= LENGTH

Error message: TST_PCO02-E-5, CORE_AVG_THICKNESS + 0.1 (value) must be >=
LENGTH (value).

Tables: TST_PC02, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCO02-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO02-E-4 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_PC03", TST_L05B

For a matching SHRP_ID, STATE_CODE, and LAYER_NO, between TST_PC03 and
TST_LO5B, the record in TST_L05B must have a DESCRIPTION of 1 or 3 and a
LAYER_TYPE = “PC”

Error Message: TST_PCO03-E-1, For matching STATE_CODE, SHRP_ID, LAYER_NO,
between TST_PCO03 and TST_LO05B, the record in TST_L05B must have a DESCRIPTION of
lor3andalLAYER TYPE=PC.

Tables: TST_PC03", TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCO03-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

17 QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not need
to consider QC runs including this table.
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Error message: TST_PCO03-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_PCO04

For SHRP_ID, STATE_CODE, LAYER_NO, FIELD_SET, and CONSTRUCTION_NO and valid,
non-null data exists:

e 0.98* (LENGTH/DIAMETER) < LD_ RATIO < 1.02 * (LENGTH/DIAMETER)

Error Message: TST_PCO04-E-1, 0.98 * (LENGTH/DIAMETER) < LD_RATIO < 1.02 *
(LENGTH/DIAMETER) failed.

Tables: TST_PCO04, TST_PCO06
For SHRP_ID, STATE_CODE, LAYER_NO, FIELD_SET, TEST_NO, and SAMPLE_NO:
e Extract TST_PCO04.LENGTH

Extract TST_PC06.CORE_AVG_THICKNESS

CORE_AVG_THICKNESS + 0.5001 must be >= LENGTH

Error message: TST_PCO04-E-4, CORE_AVG_THICKNESS + 0.5 (value) must be >=
LENGTH (value).

Tables: TST_PCO04, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PC04-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO04-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_PCO05

e 100.0 *(0.95 * (WEIGHT_SDS_AIR_IMMERSION - WEIGHT _OF_OVEN_DRIED_IN_AIR) /
WEIGHT_OF_OVEN_DRIED_IN_AIR) < PERCENT_ABSORPTION_AFTER_IMMER < (1.05
* (WEIGHT_SDS_AIR_AIR_IMMERSION - WEIGHT_OF_OVEN_DRIED_IN_AIR) /
WEIGHT_OF_OVEN_DRIED_IN_AIR) * 100.0

Error Message: TST_PCO05-E-1, 100 * (0.95 * (WEIGHT_SDS_AIR_IMMERSION -
WEIGHT_OF _OVEN_DRIED_IN_AIR)/WEIGHT_OF_OVEN_DRIED_IN_AIR) <
PERCENT_ABSORPTION_AFTER_IMMER < 100 *(1.05 *
(WEIGHT_SDS_AIR_IMMERSION -

WEIGHT_OF _OVEN_DRIED_IN_AIR)/WEIGHT_OF_OVEN_DRIED_IN_AIR) failed.
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e 0.98*WEIGHT OF OVEN_DRIED_IN_AIR / (WEIGHT_SDS_AIR_IMMERSION_BOIL -
WEIGHT _WATER_IMMERSION_BOIL) < BULK_SPECIFIC_GRAVITY_DRY < 1.02 *
WEIGHT_OF _OVEN_ DRIED_IN_AIR / (WEIGHT_SDS_AIR_IMERSION_BOIL -
WEIGHT_WATER_IMMERSION_BOIL)

Error Message: TST_PCO05-E-2, 0.98 * WEIGHT_OV_OVEN_DRIED_IN_AIR/
(WEIGHT_SDS_AIR_IMMERSION_BOIL - WEIGH_WATER_IMMERSION_BOIL) <
BULK_SPECIFIC_GRAVITY_DRY 1.02 * WEIGHT_OV_OVEN_DRIED_IN_AIR/
(WEIGHT_SDS_AIR_IMMERSION_BOIL-WEIGH_WATER_IMMERSION_BOIL) failed.

e 0.98*WEIGHT_OF OVEN_DRIED_IN_AIR / (WEIGHT_OF_OVEN_DRIED_IN_AIR -
WEIGHT_ WATER_IMMERSION_BOIL) < APPARENT_SPECIFIC_GRAVITY < 1.02 *
WEIGHT_OF _OVEN_ DRIED_IN_AIR / (WEIGHT_OF_OVEN_DRIED_IN_AIR -
WEIGHT_WATER_IMMERSION_BOIL)

Error Message: TST_PCO05-E-3, 0.98 * WEIGHT_OF_OVEN_DRIED_IN_AIR/
(WEIGHT_OF_OVEN_DRIED_IN_AIR - WEIGHT_WATER_IMMERSION_BOIL) <
APPARENT_SPECIFIC_GRAVITY < 1.02 * WEIGHT_OF_OVEN_DRIED_IN_AIR/
(WEIGHT_OF_OVEN_DRIED_IN_AIR - WEIGHT_WATER_IMMERSION_BOIL) failed.

e 100.0 * (0.95 * (APPARENT_SPECIFIC_GRAVITY - BULK_SPECIFIC_GRAVITY_DRY) /
APPARENT_ SPECIFIC_GRAVITY) < PERCENT_VOIDS _IN_PCC < (1.05*
(APPARENT_SPECIFIC_GRAVITY - BULK_SPECIFIC_GRAVITY_DRY)/
APPARENT_SPECIFIC_GRAVITY) * 100.0

Error Message: TST_PCO05-E-4, 100 * (0.95 * (APPARENT_SPECIFIC_GRAVITY -
BULK_SPECIFIC_GRAVITY_DRY)/APPARENT_SPECIFIC_GRAVITY) <
PERCENT_VOIDS_IN_PCC < 100 * (1.05 * (APPARENT_SPECIFIC_GRAVITY -
BULK_SPECIFIC_GRAVITY_DRY)/ APPARENT_SPECIFIC_GRAVITY) failed.

e 0.98*62.36 * BULK_SPECIFIC_GRAVITY_DRY < DENSITY_OF_PCC < 1.02 * 62.36 *
BULK_
SPECIFIC_GRAVITY_DRY

Error Message: TST_PCO05-E-5, 0.98 * 62.36 * BULK_SPECIFIC_GRAVITY <
DENSITY_OF_PCC < 1.02 * 62.36 * BULK_SPECIFIC_GRAVITY_DRY failed.

Tables: TST_PCO05, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCO05-E-6 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO05-E-7 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.
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Tables: TST_PCO06, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCO06-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO06-E-2 Sample was tested before it was taken.

Table: TST_PCO7

0.98 * (3.1416 * DIAMETER * 2) / 4. < CROSS_SECTIONAL_AREA <1.02 *
(3.1416 * DIAMETER " 2) / 4

Error Message: TST_PCO07-E-1, (0.98 * (3.1416 * DIAMETER"2)/4) <
CROSS_SECTIONAL_AREA < (1.02 * (3.1416 * DIAMETER"2)/4) failed.

0.98 * MAXIMUM_LOAD / CROSS_SECTION_AREA < SHEAR_BOND_STRENGTH < 1.02
* MAXIMUM_LOAD / CROSS_SECTION_AREA

Error Message: TST_PCO07-E-2, 0.98 * MAXIMUM_LOAD/CROSS_SECTIONAL_AREA <
SHEAR_BOND_STRENGTH < 1.02 * MAXIMUM_LOAD/CROSS_SECTIONAL_AREA failed.

Tables: TST_PC07, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCOQ07-E-3 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO07-E-4 Sample was tested before it was taken.

Table: TST_PCO08

For SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and LOC_NO, and if valid,
non-null data exists:

0.95 * [[TRAVERSE_LENGTH_AIR * 100)/TRAVERSE_LENGTH_TOTAL ] <
AIR_CONTENT < 1.05 * [(TRAVERSE_LENGTH_AIR * 100)/TRAVERSE_LENGTH_TOTAL

]
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Error Message: TST_PCO08-E-1, 0.95 * (TRAVERSE_LENGTH_AIR *
100)/TRAVERSE_LENGTH_TOTAL) < AIR_CONTENT < 1.05 *
((TRAVERSE_LENGTH_AIR * 100)/TRAVERSE_LENGTH_TOTAL) failed.

0.95 * (TRAVERSE_LENGTH_AIR/NO_AIR_VOIDS) < AVG_CHORD_LENGTH < 1.05 *
TRAVERS_LENGTH_AIR/NO_AIR_VOIDS)

Error Message: TST_PCO08-E-2, 0.95 * (TRAVERSE_LENGTH_AIR/NO_AIR_VOIDS) <=
AVG_CHORD_LENGTH <= 1.05 * (TRAVERSE_LENGTH_AIR/NO_AIR_VOIDS) failed.

0.95 * (4/AVG_CHORD_LENGTH) < SPECIFIC_SURFACE < 1.05 *
(4/AVG_CHORD_LENGTH)

Error Message: TST_PCO08-E-3, 0.95 * (4/AVG_CHORD_LENGTH) <=
SPECIFIC_SURFACE <= 1.05 * (4/AVG_CHORD_LENGTH) failed.

0.95 * (TRAVERSE_LENGTH_PASTE/TRAVERSE_LENGTH_AIR) < PASTE_AIR_RATIO <
1.05 *
(TRAVERSE_LENGTH_PASTE/TRAVERSE_LENGTH_AIR)

Error Message: TST_PCO08-E-4, 0.95 *
(TRAVERSE_LENGTH_PASTE/TRAVERSE_LENGTH_AIR) <= PASTE_AIR_RATIO <=
1.05 * (TRAVERSE_LENGTH_PASTE/TRAVERSE_LENGTH_AIR) failed.

0.95 * [TRAVERSE_LENGTH_PASTE/(4 * NO_AIR_VOIDS)] < SPACING_FACTOR < 1.05 *
[TRAVERSE_LENGTH_PASTE/ (4 * NO_AIR_VOIDS)]

Error Message: TST_PCO08-E-5, 0.95 * (TRAVERSE_LENGTH_PASTE/(4*NO_AIR_VOIDS))
<= SPACING_FACTOR <= 1.05 * (TRAVERSE_LENGTH_PASTE/(4*NO_AIR_VOIDS))
failed.

If PASTE_AIR_RATIO > 4.3432:

0.95 * 3/0.[1.4 (1 + P/A)* _ - 1] < SPACING_FACTOR <
1.05* 3/ [1.4 (1L + P/IA) A - 1]

Where a = SPECIFIC_SURFACE
P = (TRAVERSE_LENGTH_PASTE * 100/TRAVERSE_LENGTH_TOTAL)
A = AIR_CONTENT

Error Message: TST_PCO08-E-6, 0.95 * 3/a[1.4(1+P/A)*.33 -1] <= SPACING_FACTOR <=
1.05 * 3/a[1.4(1+P/A)*.33 -1], Where o=SPECIFIC_SURFACE,
P=(TRAVERSE_LENGTH_PASTE*100/TRAVERSE_LENGTH_TOTAL), A=AIR_CONTENT
failed.

Tables: TST_PCO08, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCO08-E-7 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
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SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO08-E-8 Sample was tested before it was taken.

Tables: TST_PC09, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_PCOQ09-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_PCO09-E-2 Sample was tested before it was taken.

Table: TST_SAMPLE_BULK_AC_AGG
e DATE_SHIPPED must be greater than or equal to DATE_SAMPLED

Error message: TST_SAMPLE_BULK_AC_AGG-E-101 DATE_SHIPPPED must be greater
than or equal to DATE_SAMPLED

View*: TST_SAMPLE_BASIC_INFO

e For each STATE_CODE, SHRP_ID, and FIELD_SET in TST_SAMPLE_BASIC_INFO, there
must only be one value for CONSTRUCTION_NO

Error message: TST_SAMPLE_BASIC_INFO-E-101 There can only be one
CONSTRUCTION_NO for a given FIELD_SET

e For each STATE_CODE, SHRP_ID, and DATE_SAMPLED in TST_SAMPLE_BASIC_INFO,
there must only be one value for FIELD_SET

Error message: TST_SAMPLE_BASIC_INFO-E-102 There can only be one FIELD_SET for
a given DATE_SAMPLED.

e For each STATE_CODE, SHRP_ID, and FIELD_SET in TST_SAMPLE_BASIC_INFO, the
minimum date for FIELD_SET must not be less than the maximum date for FIELD_SET - 1

Error message: TST_SAMPLE_BASIC_INFO-E-103 FIELD_SET {FIELD_SET} overlaps
{FIELD_SET - 1}.

*Note: This is a view, not atable. Thereis no record_status field to update, but errors will
be listed in the QC output.

Tables: TST_SAMPLE_COMBINE, TST_SAMPLE_BASIC_INFO
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There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO

Error message: TST_SAMPLE_COMBINE-E-101{STATE_CODE, SHRP_ID, FIELD_SET,
SAMPLE_NO_NEW?} There is no matching sample in TST_SAMPLE_BASIC_INFO

Tables: TST_SAMPLE_LAB_AC_MIX, TST_ASPHALT_CEMENT

For each record in TST_SAMPLE_LAB_AC_MIX, a record must exist in
TST_ASPHALT_CEMENT with matching STATE_CODE, SHRP_ID, FIELD_SET, and where
TST_SAMPLE_LAB_AC_MIX. SAMPLE_NO_BINDER =
TST_ASPHALT_CEMENT.SAMPLE_NO

Error message: TST_SAMPLE_LAB_AC_MIX-E-101 There must be a matching record in
TST_ASPHALT_CEMENT with matching STATE_CODE, SHRP_ID, FIELD_SET and
TST_SAMPLE_LAB_AC_MIX.SAMPLE_NO_BINDER =
TST_ASPHALT_CEMENT.SAMPLE_NO

Tables: TST_SAMPLE_LAB_AC_MIX, TST_SAMPLE_BULK_AC_AGG

For each record in TST_SAMPLE_LAB_AC_MIX, a record must exist in
TST_SAMPLE_BULK_AC_AGG with matching STATE_CODE, SHRP_ID, FIELD_SET, and
where TST_SAMPLE_LAB_AC_MIX.SAMPLE_NO_AGG [TC7]=
TST_SAMPLE_BULK_AC_AGG. SAMPLE_NO

Error message: TST_SAMPLE_LAB_AC_MIX-E-102 There must be a matching record in
TST_SAMPLE_BULK_AC_AGG with matching STATE_CODE, SHRP_ID, FIELD_SET and
TST_SAMPLE_LAB_AC_MIX.SAMPLE_NO_AGGITC8] =

TST_SAMPLE BULK_AC_AGG.SAMPLE_NO

Tables: TST_SAMPLE_LOG, TST_HOLE_LOG

For each record in TST_SAMPLE_LOG, a record must exist in TST_HOLE_LOG with
matching STATE_CODE, SHRP_ID, FIELD_SET, and LOC_NO

Error Message: TST_SAMPLE_LOG-E-1: No matching record exists in TST_HOLE_LOG.

Tables: TST_SAMPLE_LOG_LAB, TST_UNCOMP_BITUMINOUS,
TST_SAMPLE_LAB_AC_MIX

For matching STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, a record
must exist at level ‘E’ in TST_UNCOMP_BITUMINOUS or TST_SAMPLE_LAB_AC_MIX

Error message: TST_SAMPLE_LOG_LAB-E-101 There must be a matching record with
RECORD_STATUS = ‘E’ in TST_UNCOMP_BITUMINOUS or
TST_SAMPLE_LAB_AC_MIX
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Table: TST_SAMPLE_LOG_SPS_3 4

e No checks are performed. If record is at Level D, set to Level E.

Tables: TST_SCO01, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO01-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO01-E-2 Sample was tested before it was taken.

Tables: TST_SC02, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO02-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO02-E-2 Sample was tested before it was taken.

Tables: TST_SC03, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO03-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO03-E-2 Sample was tested before it was taken.

Tables: TST_SC04, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Page 3-112



Error message: TST_SCO04-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO04-E-2 Sample was tested before it was taken.

Table: TST_SCO05
e TRAFFIC_TIME >= CURE_TIME >= SET_TIME

Error Message: TST_SCO05-E-1, TRAFFIC_TIME >= CURE_TIME >= SET_TIME.

Tables: TST_SCO05, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO05-E-2 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO05-E-3 Sample was tested before it was taken.

Table: TST_SCO06
e WEIGHT_AFTER_TESTING <= WEIGHT_BEFORE_TESTING

Error message: TST_SCO06-E-1, WEIGHT_AFTER_TESTING <=
WEIGHT_BEFORE_TESTING.

Tables: TST_SCO06, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO06-E-2 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO06-E-3 Sample was tested before it was taken.
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Tables: TST_SCO07, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO07-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO07-E-2 Sample was tested before it was taken.

Tables: TST_SCO08, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO08-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO08-E-2 Sample was tested before it was taken.

Tables: TST_SC09, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SCO09-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO09-E-2 Sample was tested before it was taken.

Table: TST_SC10A

e ONE_HALF_PASSING >= THREE_EIGHTHS_PASSING >= NO_4_PASSING >=
NO_8 PASSING >= NO_10_PASSING >= NO_200_PASSING

Error Message: TST_SC10A-E-1, ONE_HALF_PASSING >= THREE_EIGHTHS_PASSING
>= NO_4 PASSING >= NO_8 PASSING >=NO_10_PASSING >= NO_200 PASSING
failed.
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Tables: TST_SC10A, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SC10A-E-2 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SC10A-E-3 Sample was tested before it was taken.

Table: TST_SC10B

e FIVE_SIXTEENTHS_PASSING >= NO_4_PASSING >= NO_8_PASSING >=
NO_16_PASSING >= NO_30_PASSING >= NO_50_PASSING >= NO_100_PASSING >=
NO_200_PASSING

Error Message: TST_SC10B-E-1, FIVE_SIXTEENTHS_PASSING >= NO_4_PASSING >=
NO_8 PASSING >= NO_16_PASSING >= NO_30_PASSING >= NO_50_PASSING >
NO_100_PASSING >= NO_200_PASSING failed.

Tables: TST_SC10B, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SC10B-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SCO010B-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_SC11
e RESIDUAL_ASPH_SPREAD_RATE >= SURFACE_CONDITION_VAR

Error Message: TST_SC11-E-1, RESIDUAL_ASPH_SPREAD_RATE >=
SURFACE_CONDITION_VAR failed.

Tables: TST_SC11, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO
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Error message: TST_SC11-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SC11-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_SC12, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SC12-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SC12-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_SC13, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SC13-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SC13-E-2 Sample was tested before it was taken.

Table: TST_SPO1_MASTER
e For matching TST_ID, TST_LINK_SAMPLE.LAYER_TYPE ="'AC’

Error Message: TST_SP01_MASTER-E-101: For matching TST_ID, LAYER_TYPE in
TST_LINK_SAMPLE must be ‘AC’

e PG_HIGH TEMP > PG_LOW_TEMP

Error Message: TST_SP01 MASTER-E-102: PG_HIGH_TEMP must be greater than
PG_LOW_TEMP

e MIX_TEMP > COMPACT_TEMP
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Error Message: TST_SP01 MASTER-E-103: MIX_TEMP must be greater than
COMPACT_TEMP

GYRATE_N_INI < GYRATE_N_DES < GYRATE_N_MAX

Error Message: TST_SP01 MASTER-E-104: Number of initial gyrations (GYRATE_N_INI)
must be less than design number of gyrations (GYRATE_N_DES), which must be less than
maximum number of gyrations (GYRATE_N_MAX)

AVG_REL_N_INI < AVG_REL_N_DES < AVG_REL_N_MAX

Error Message: TST_SP01_MASTER-E-105: Average relative density at initial number of
gyrations (AVG_REL_N_INI) must be less than average relative density at design number of
gyrations (AVG_REL_N_DES), which must be less than relative density at maximum number
of gyrations (AVG_REL_N_MAX)

Average (TST_SP01_DATA.REL_DENSITY_COR where TST_SP01_DATA.GYRATE_NO =
GYRATE_N_INI) is between 0.95 * AVG_REL_DENS_N_INI and 1.05 *
AVG_REL_DENS_N_INI

Error Message: TST_SP01_MASTER-E-106: Reported average relative density at initial
number of gyrations (AVG_REL_DENS_N_INI) is not equal to average corrected relative
density (REL_DENS_CORR) from TST_SP01_DATA for matching TST_ID at initial number
of gyrations

Average (TST_SP01_DATA.REL_DENSITY_COR where TST_SP01_DATA.GYRATE_NO =
GYRATE_N_DES) is between 0.95 * AVG_REL_DENS_N_DES and 1.05 *
AVG_REL_DENS_N_DES

Error Message: TST_SP01_MASTER-E-107: Reported average relative density at design
number of gyrations (AVG_REL_DENS_N_DES) is not equal to average corrected relative
density (REL_DENS_CORR) from TST_SP01_DATA for matching TST_ID at design number
of gyrations

Average (TST_SP01_DATA.REL_DENSITY_COR where TST_SP01_DATA.GYRATE_NO =
GYRATE_N_MAX) is between 0.95 * AVG_REL_DENS_N_MAX and 1.05 *
AVG_REL_DENS_N_MAX

Error Message: TST_SP01_MASTER-E-108: Reported average relative density at maximum
number of gyrations (AVG_REL_DENS_N_MAX) is not equal to average corrected relative
density (REL_DENS_CORR) from TST_SP01_DATA for matching TST_ID at maximum
number of gyrations

Tables: TST_SP01_MASTER, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO

Error message: TST_SP01_MASTER-E-109 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, and SAMPLE_NO, TEST_DATE must be greater than or equal to
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DATE_SAMPLED

Error message: TST_SP01_MASTER-E-110 Sample was tested before it was taken.

Table: TST_SP02

For matching TST_ID, TST_LINK_SAMPLE.LAYER_TYPE = ‘AC’

Error Message: TST_SP02-E-101: {TST_ID} For matching TST_ID, LAYER_TYPE in
TST_LINK_SAMPLE must be ‘AC’

If all three AGG_%_PCT fields are non-null, AGG_COARSE_PCT + AGG_FINE_PCT +
AGG_FILLER_PCT must be between 99.5 and 100.5

Error Message: TST_SP02-E-103: {TST_ID} Sum of coarse aggregate
(AGG_COARSE_PCT), fine aggregate (AGG_FINE_PCT) and mineral filler
(AGG_FILLER_PCT) content is not equal to 100%

AGG_EFF SPEC GRAV > AGG_COMB_SPEC_GRAV

Error Message: TST_SP02-E-104: {TST_ID} Effective specific gravity of combined aggregate
(AGG_EFF_SPEC_GRAV) must be greater than specific gravity of combined aggregates
(AGG_COMB_SPEC_GRAV)

MIX_MAX_SPEC_GRAV > MIX_BULK_SPEC_GRAV

Error Message: TST_SP02-E-105: {TST_ID} Theoretical maximum specific gravity of mix
(MIX_MAX_SPEC_GRAV) must be greater than the bulk specific gravity of the mix
(MIX_BULK_SPEC_GRAV)

BINDER_PCT > BINDER_EFF_PCT

Error Message: TST_SP02-E-106: {TST_ID} Binder content (BINDER_PCT) must be greater
than effective binder content (BINDER_EFF_PCT)

VMA > AIR_VOIDS

Error Message: TST_SP02-E-107: {TST_ID} Percent voids in the mineral aggregate (VMA)
must be greater than percent air voids (AIR_VOIDS)

Tables: TST_SS01_UG01_UG02, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SS01_UGO01_UGO02-E-1 {STATE_CODE, SHRP_ID, FIELD_SET,
LOC_NO, SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,

SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED
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Error message: TST_SS01_UGO01 _UGO02-E-2 {STATE_CODE, SHRP_ID, FIELD_SET,
LOC_NO, SAMPLE_NO} Sample was tested before it was taken.

Table: TST_SS02_UG03
For SHRP_ID and STATE_CODE and valid, non-null, data exists:
e check that
97.5 < (GT_2MM + COARSE_SAND + FINE_SAND + SILT + CLAY) < 102.5

Error Message: TST_SS02_UGO03-E-1, 97.5 < (GT_2MM + COARSE_SAND + FINE_SAND
+ SILT + CLAY) < 102.5 failed.

e check that
HYDRO_02 >= HYDRO_002 >= HYDRO_001

Error Message: TST_SS02_UGO03-E-2, HYDRO_02 >= HYDRO_002 >= HYDRO_001 failed.

Tables: TST_SS02_UG03, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SS02_UGO03-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SS02_UGO03-E-4 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_SS04_UG08, TST_SAMPLE_BASIC_INFO

e There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SS04_UGO08-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SS04_UGO08-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.
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Tables: TST_SS04_UG08, TST_SS02_UG03, TST_UG04_SS03

For SHRP_ID, STATE_CODE, LAYER_NO, FIELD_SET, TEST_NO, LOC_ NO: (check only
applies to the subgrade, LAYER_NO=1)

e Extract NO_40_ PASSING and NO_200_ PASSING from TST_SS02_UG03
o Extract PLASTICITY_INDEX and LIQUID_LIMIT from TST_UG04_SS03
e Extract AASHTO_SOIL_CLASS from TST_SS04_UGO08
e Generate a value of Gl based on the following calculations:
F = NO_200_PASSING
LL = LIQUID_LIMIT
Pl = PLASTICITY_INDEX
Gl = (F - 35) [0.2 + 0.005 (LL - 40)] + 0.01 (F - 15) (PI - 10)
if GI <0, then GI = 0; if GI > 20, then GI = 20

The value of AASHTO_SOIL_CLASS in TST_SS04 UG08 must match with the criteria in the
following table:

AASHTO
SOIL NO. 40 NO. 200 PLASTICITY LIQUID PLASTICITY
CLASS PASSING PASSING INDEX Gl LIMIT INDEX
502 <=30 <=15 <=6 0
503 <=50 <=25 <=6 0
504 >50 <=10 NP 0
506 <=35 <=10 0 <=40
507 <=35 <=10 0 >40
508 <=35 >10 <=4 <=40
509 <=35 >10 <=4 >40
510 >35 <=10 <=8 <=40
511 >35 <=10 <=12 >40
512 >35 >10 <=16 <=40
514 >35 >10 <=20 >40 >=30
515 >35 >10 <=20 >40 <=30

Error Message: TST_SS04_UGO08-E-1, AASHTO_SOIL_CLASS does not match gradation
and Atterberg data. (Based on Atterberg and gradation results, the AASHTO classification

should be X)

Table: TST_SS06

e 0.98* (10/DEFLECTION_AVG )< SOIL_MOD_UNCORRECTED < 1.02 *
(10/DEFLECTION_AVG)

Error Message: TST_SS06-E-1, 0.98 * (10/DEFLECTION_AVG )<
SOIL_MOD_UNCORRECTED < 1.02 * (10/DEFLECTION_AVG) failed.
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SOIL_MOD_CORRECTED < SOIL_MOD_UNCORRECTED

Error Message: TST_SS06-E-2, SOIL_MOD_CORRECTED < SOIL_MOD_UNCORRECTED
failed

There must be a record in TST_HOLE_LOG with matching STATE_CODE, SHRP_ID,
LOC_NO, and FIELD_SET

Error Message: TST_SS06-E-3, There is no matching location in TST_HOLE_LOG

Table: TST_SS08

SPECIMEN_MASS_MOIST > SPECIMEN_MASS_DRY

Error Message: TST_SS08-E-1, SPECIMEN_MASS_ MOIST > SPECIMEN_MASS_DRY
failed.

[362 * SPECIMEN_MASS_MOIST / (100 + MOISTURE_CONTENT)] / [SPECIMEN_HEIGHT
*3.1416 * (SPECIMEN_DIAMETER/2)?] < DRY_DENSITY < [400 *
SPECIMEN_MASS_MOIST / (100 + MOISTURE_CONTENT)] / (SPECIMEN_HEIGHT *
[3.1416 * (SPECIMEN_DIAMETER/2)?))

Error Message: TST_SS08-E-2, [362 * SPECIMEN_MASS_MOIST / (100 +
MOISTURE_CONTENT)] / [SPECIMEN_HEIGHT * 3.1416 * (SPECIMEN_DIAMETER/2)?] <
DRY_DENSITY < [400 * SPECIMEN_MASS_MOIST / (100 + MOISTURE_CONTENT)] /
(SPECIMEN_HEIGHT * [3.1416 * (SPECIMEN_DIAMETER/2)?)) failed.

Tables: TST_SS08, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SS08-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SS08-E-4 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_SS10

0.98 * SPECIMEN_HEIGHT / SPECIMEN_DIAMETER < LENGTH_TO_DIAMETER_RATIO
< 1.02 * SPECIMEN_HEIGHT / SPECIMEN_DIAMETER

Error Message: TST_SS10-E-1, 0.98 * SPECIMEN_HEIGHT / SPECIMEN_DIAMETER <
LENGTH_TO_DIAMETER_RATIO < 1.02 * SPECIMEN_HEIGHT / SPECIMEN_DIAMETER
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Tables: TST_SS10, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SS10-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SS10-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_SS11

INITIAL_WATER_CONTENT <= FINAL_WATER_CONTENT

Error Message: TST_SS11-E-1, INITIAL_WATER_CONTENT <=
FINAL_WATER_CONTENT failed.

MIN_EFFECTIVE_STRESS <= MAX_EFFECTIVE_STRESS

Error Message: TST_SS11-E-2, MIN_EFFECTIVE_STRESS <=
MAX_EFFECTIVE_STRESS failed.

MIN_HYDRAULIC_GRADIENT <= MAX_HYDRAULIC_GRADIENT

Error Message: TST_SS11-E-3, MIN_HYDRAULIC_GRADIENT <=
MAX_HYDRAULIC_GRADIENT failed.

Tables: TST_SS11, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_SS11-E-4 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_SS11-E-5 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_SS12

No checks are performed. If record is at Level D, set to Level E.
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Table: TST_SS14 UG14_COMMENT

No checks are performed. If record is at Level D, set to Level E.

Table: TST_SS14_UG14_DATA

Note: Before performing the following checks, records with record_status = 'D' will be selected,
and all records with the same STATE_CODE, SHRP_ID, LOC_NO, and TEST_DATE as these
level D records will be set to 'D', where record_status='E'. This will allow all related readings to
be QC'd properly.

PEN_BTWN_RDGS: READING_NO(n) must = PEN_CUMULATIVE: READING_NO( n) —
PEN_CUMULATIVE: READING_NO (n-1)

Error message: TST_SS14 UG14 _DATA-E-101{STATE_CODE, SHRP_ID, LOC_NO,
TEST_DATE, READING_NO} PEN_BTWN_RDGS is inconsistent with PEN_CUMULATIVE
values.

PEN_PER_BLOW must = PEN_BTWN_RDGS / NO_BLOWS +/- Imm
Error message: TST_SS14_UG14 DATA-E-102{STATE_CODE, SHRP_ID, LOC_NO,

TEST_DATE, READING_NO} PEN_PER_BLOW must equal PEN_BTWN_RDGS /
NO_BLOWS +/- 1mm.

Tables: TST_SS14_UG14 DATA, TST_SS14 UG14 MASTER

DCP_INDEX must = PEN_PER_BLOW * TST_SS14_UG14_MASTER.DCP_HAMMER

Error message: TST_SS14_UG14_DATA-E-103{STATE_CODE, SHRP_ID, LOC_NO,
TEST_DATE, READING_NO} DCP_INDEX must equal PEN_PER_BLOW *
TST_SS14_UG14_MASTER.DCP_HAMMER

Tables: TST_SS14_UG14 MASTER, TST_HOLE_LOG

There must be a record in TST_HOLE_LOG with matching STATE_CODE, SHRP_ID,
FIELD_SET, and LOC_NO

Error message: TST_SS14 UG14_MASTER-E-101{STATE_CODE, SHRP_ID, FIELD_SET,
LOC_NO} There is no matching location in TST_HOLE_LOG

Tables: TST_TBO01, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_TBO01-E-1 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,

SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED
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Error message: TST_TBO1-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_TB02

For non-null values, perform the following checks:

CROSS_SECTION_AREA > 0.77 * DIAMETER? and CROSS_SECTION_AREA < 0.8 *
DIAMETER?

Error Message: TST_TB02-E-1, CROSS_SECTION_AREA > 0.77 * DIAMETER? and
CROSS_SECTION_AREA < 0.8 * DIAMETER? failed.

0.98 * CAPPED_LENGTH/DIAMETER < LD_RATIO < 1.02 * CAPPED_LENGTH/DIAMETER

Error Message: TST_TBO02-E-2, 0.98 * CAPPED_LENGTH/DIAMETER <LD_RATIO <1.02 *
CAPPED_LENGTH/DIAMETER failed.

0.95 * ((0.737 + (0.144 * LD_RATIO)) * (LONG_MAX_LOAD/CROSS_SECTIONAL_AREA))
< COMP_STRENGTH < 1.05 * ((0.737 + (0.144 * LD_RATIO)) *
(LONG_MAX_LOAD/CROSS_SECTIONAL_AREA))

Error Message: TST_TB02-E-3, 0.95 * ((0.737 + (0.144 * LD_RATIO)) *
(LONG_MAX_LOAD/CROSS_SECTIONAL_AREA)) < COMP_STRENGTH < 1.05 * ((0.737
+(0.144 * LD_RATIO)) * (LONG_MAX_LOAD/CROSS_SECTIONAL_AREA)) failed.

Tables: TST_TB02, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_TBO02-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_TBO02-E-4 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_UG04_SS03

For SHRP_ID and STATE_CODE and valid, non null, data exists then check that

LIQUID_LIMIT >= PLASTIC_LIMIT
Error Message: TST_UGO04_SS03-E-1, LIQUID_LIMIT >= PLASTIC_LIMIT failed.

[0.95 * (LIQUID_LIMIT - PLASTIC_LIMIT)] < PLASTICITY_INDEX < [1.05 * (LIQUID_LIMIT -
PLASTIC_LIMIT)]
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Error Message: TST_UGO04_SS03-E-2, 0.95 * (LIQUID_LIMIT - PLASTIC_LIMIT) <
PLASTICITY_INDEX < 1.05 * (LIQUID_LIMIT - PLASTIC_LIMIT) failed.

Tables: TST_UG04_SS03, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_UGO04_SS03-E-3 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_UGO04_SS03-E-4 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_UG05_SS05, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_UGO05_SS05-E-1 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_UGO05_SS05-E-2 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Table: TST_UG07_SS07_A™

e 0.98* AVERAGE_DIAMETER <= [(TOP_DIAMETER + MIDDLE_DIAMETER +
BOTTOM_DIAMETER)/3] <= 1.02 * AVERAGE_DIAMETER

Error Message: UGO07_A-E-1, the AVERAGE_DIAMETER must be approx. equal to the
average of the top, middle and bottom diameter measurements. Check the input of all
appropriate values.

e 0.98 * INITIAL_VOLUME <= (INITIAL_LENGTH * INITIAL_AREA) <= 1.02 *
INITIAL_VOLUME

Error Message: UG07_A-E-2, the INITIAL_VOLUME must be approx. equal to the calculation
of volume using the INITIAL_LENGTH multiplied by INITIAL_AREA. Check the input of all
appropriate values.

18 If a field in TST_UGO07_SS07_A used in a Level E calculation is null, the record shall pass every
check on that field.
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0.98 * (INITIAL_WT_CONT_SOIL - FINAL_WT_CONT_SOIL) <= WT_WET_SOIL_USED <=
(INITIAL_WT_CONT_SOIL - FINAL_CONT_SOIL) * 1.02

Error Message: UG07_A-E-3, the WT_WET_SOIL_USED must be approximately equal to
the calculation of INITIAL_WT_CONT_SOIL subtracted by FINAL_WT_CONT_SOIL. Check
the input of all appropriate values.

AFTER_MOIST_CONT <= COMP_MOIST_CONT * 1.20

Error Message: UGO07_A-E-4, the AFTER_MOIST_CONT (water content after testing) must
be <= 1.2 * COMP_MOIST_CONT (compaction water content). Check both values.

0.98 * (TOTAL_HT - CAP_BASE_HT) <= INITIAL_LENGTH <= (TOTAL_HT -
CAP_BASE_HT) * 1.02

Error Message: UG07_A-E-5, the INITIAL_LENGTH must be approximately equal to the
TOTAL_HT (total height of cap, sample, and base) subtracted by CAP_BASE_HT (height of
cap and base).

Tables: TST_UG07_SS07_A, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: UGO7_A-E-8 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: UG07_A-E-9 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_UGO07_SS07_A™ and TST_UG07_SS07_WKSHT_CYCLES

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO:

LAB_CODE, CONSTRUCTION_NO, LOC_NO, LAYER_TYPE, and MR_MATL_TYPE must
exactly match between the two tables for all combinations of CON_PRESSURE,
NOM_MAX_AXIAL_STRESS, and CYCLE_NO

Error Message: UGO07_A-E-7, For the same sample in TST_UG07_SS07_WKSHT_CYCLES
and TST_UGO07_SS07_A, the LAB_CODE, CONSTRUCTION_NO, LOC_NO,
LAYER_TYPE, and MR_MATL_TYPE must match. Check the input of all appropriate values.
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Tables: TST_UG07_SS07_A° and TST_UG07_SS07_WKSHT_SUM

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO:

LAB_CODE, CONSTRUCTION_NO, LOC_NO, LAYER_TYPE, and MR_MATL_TYPE must
exactly match between the two tables for all combinations of CON_PRESSURE and
NOM_MAX_AXIAL_STRESS

Error Message: UG07_A-E-6 For the same sample in TST_UGO07_SS07_WKSHT_SUM and
TST_UGO07_SS07_A, the LAB_CODE, CONSTRUCTION_NO, LOC_NO, LAYER_TYPE,
and MR_MATL_TYPE must match. Check the input of all appropriate values.

Table: TST_UGO07_SS07_B

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO:

0.98 * AVERAGE_DIAMETER <= [(TOP_DIAMETER + MIDDLE_DIAMETER +
BOTTOM_DIAMETER)/3] <= 1.02 * AVERAGE_DIAMETER

Error Message: UGO07_B-E-1, the AVERAGE_DIAMETER must be approx. equal to the
average of the top, middle and bottom diameter measurements. Check the input of all
appropriate values.

0.98 * INITIAL_VOLUME <= (INITIAL_LENGTH * INITIAL_AREA) <= 1.02 *
INITIAL_VOLUME

Error Message: UGO7_B-E-2, the INITIAL_VOLUME must be approx. equal to the calculation
of volume using the INITIAL_LENGTH multiplied by INITIAL_AREA. Check the input of all
appropriate values.

DRY_DENSITY < WET_DENSITY

Error Message: UG07_B-E-3, the DRY_DENSITY must be less than the WET_DENSITY.
Check all appropriate values.

Tables: TST_UG07_SS07_B, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: UG07_B-E-6 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: UG07_B-E-7 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.
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Tables: TST_UG07_SS07_B and TST_UG07_SS07_WKSHT_CYCLES

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO:

LAB_CODE, CONSTRUCTION_NO, LOC_NO, LAYER_TYPE, and MR_MATL_TYPE must
exactly match between the two tables for all combinations of CON_PRESSURE,
NOM_MAX_AXIAL_STRESS, and CYCLE_NO

Error Message: UG07_B-E-5 For the same sample in TST_UGO07_SS07_WKSHT_CYCLES
and TST_UGO07_SS07_A, the LAB_CODE, CONSTRUCTION_NO, LOC_NO,
LAYER_TYPE, and MR_MATL_TYPE must match. Check the input of all appropriate values.

Tables: TST_UG07_SS07_B and TST_UG07_SS07_WKSHT_SUM

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO:

LAB_CODE, CONSTRUCTION_NO, LOC_NO, LAYER_TYPE, and MR_MATL_TYPE must
exactly match between the two tables for all combinations of CON_PRESSURE and
NOM_MAX_AXIAL_STRESS

Error Message: UGO07_B-E-4, For the same sample in TST_UGO07_SS07_WKSHT_SUM and
TST_UGO7_SS07_A, the LAB_CODE, CONSTRUCTION_NO, LOC_NO, LAYER_TYPE,
and MR_MATL_TYPE must match. Check the input of all appropriate values.

Table: TST_UG07_SS07_WKSHT_CYCLES

APPLIED_CONTACT_LOAD < APPLIED_CYCLIC_LOAD < APPLIED_MAX_AXIAL_LOAD

Error Message: UG07_WK-E-1, In TST_UG07_SS07_WKSHT_CYCLES, the
APPLIED_CONTACT_LOAD must be less than the APPLIED_CYCLIC_LOAD which must be
less than the APPLIED _MAX_AXIAL_LOAD. Check input of all appropriate values.

APPLIED_CONTACT_STRESS < APPLIED_CYCLIC_STRESS <
APPLIED_MAX_AXIAL_STRESS

Error Message: UGO7_WK-E-2, In TST_UGO07_SS07_WKSHT_CYCLES the
APPLIED_CONTACT_STRESS must be less than the APPLIED_CYCLIC_STRESS which
must be less than APPLIED_MAX_AXIAL_STRESS.

0.85 * NOM_MAX_AXIAL_STRESS <= APPLIED_MAX_AXIAL_STRESS <1.15*
NOM_MAX_

AXIAL_STRESS

Error Message: UG07_WK-E-3, In TST_UGO07_SS07_WKSHT_CYCLES the
APPLIED_MAX_AXIAL_STRESS must be within +- 15 percent of the
NOM_MAX_AXIAL_STRESS. Check the input of APPLIED_MAX_AXIAL_STRESS value.

[MAX(DEF_LVDT_1, DEF_LVDT_2)/MIN(DEF_LVDT_1, DEF_LVDT_2)] <= 1.30
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Error Message: UG07_WK-E-4, In TST_UGO07_SS07_WKSHT_CYCLES the max. vertical
deformation divided by the min. vertical deformation must be less than or equal to 1.3. Check
the input of both values.

0.95* DEF_LVDT_1_2 <= [(DEF_LVDT_1 + DEF_LVDT_2)/2] <= 1.05 * DEF_LVDT_1_2

Error Message: UG07_WK-E-5, In TST_UGO07_SS07_WKSHT_CYCLES the value of
DEF_LVDT_1_2 should be approx. equal to the calculation of the average deformation using
DEF_LVDT_1 and DEF_LVDT_2.

0.95 * RES_MOD <= [(APPLIED_CYCLIC_STRESS/RES_STRAIN)/1000] <= 1.05 *
RES_MOD

Error Message: UG07_WK-E-6, In TST_UGO07_SS07_WKSHT_CYCLES the value of
RES_MOD should be approx. equal to the calculation of Mr using
APPLIED_CYCLIC_STRESS divided by RES_STRAIN which in turn is divided by 1000.

Tables: TST_UG07_SS07_WKSHT_CYCLES, TST_SAMPLE_BASIC_INFO

There must be a record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: UG07_WK-E-12 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: UG07_WK-E-13 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_UG07_SS07_WKSHT_CYCLES and TST_UG07_SS07_A or
TST_UG07_SS07_B

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO, extract INITIAL_LENGTH and INITIAL_AREA from TST_UGO07_SS07_A or
TST_UGO07_SSO07_B, whichever is non-null.

0.95 * RES_STRAIN <= (DEF_LVDT_1_2/INITIAL_LENGTH) <= 1.05 * RES_STRAIN
Error Message: UG07_WK-E-7, Using the INITIAL_LENGTH value from
TST_UGO07_SS07_A, the value for RES_STRAIN in TST_UGO07_SS07_WKSHT_CYCLES
should be approximately equal to DEF_LVDT_1 2 divided by INITIAL_LENGTH.

0.95 * APPLIED_MAX_AXIAL_LOAD <= (APPLIED_MAX_AXIAL_STRESS *
(INITIAL_AREA/1000)) <= 1.05 * APPLIED_MAX_AXIAL_LOAD

Error Message: UG07_WK-E-8, In TST_UGO07_SS07_WKSHT_CYCLES the value of
APPLIED_MAX_LOAD must be approx. equal to the APPLIED_MAX_AXIAL_STRESS
multiplied by (initial_area/1000). Check input of all appropriate values.

0.95 * APPLIED_CYCLIC_LOAD <= (APPLIED_CYCLIC_STRESS * (INITIAL_AREA/1000))
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<=1.05* APPLIED_CYCLIC_LOAD

Error Message: UG07_WK-E-9, In TST_UGO07_SS07_WKSHT_CYCLES the value of
APPLIED_CYCLIC_LOAD must be approx. equal to the APPLIED_CYCLIC_STRESS
multiplied by (initial_area/1000). Check input of all appropriate values.

0.90 * APPLIED_CONTACT_LOAD <= (APPLIED _CONTACT_STRESS *
(INITIAL_AREA/1000)) <= 1.10 * APPLIED_CONTACT_LOAD

Error Message: UG07_WK-E-10, In TST_UGO07_SS07_WKSHT_CYCLES the value of
APPLIED_CONTACT_LOAD must be approx. equal to the APPLIED_CONTACT_STRESS
multiplied by (initial_area / 1000).

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO, INITIAL_AREA must be non-null in either TST_UG07_SS07_A or
TST_UG07_SS07_B

Error Message: UG07_WK-E-11, In TST_UG07_SS07_WKSHT_CYCLES, INITIAL_AREA is
NULL in both TST_UG07_SS07_A and TST_UG07_SS07_B.

Table: TST_UG07_SS07_WKSHT_SUM

APPLIED _CONTACT_LOAD_AVG < APPLIED _CYCLIC_LOAD AVG <
APPLIED_MAX_AXIAL_LOAD_AVG

Error Message: UG07_SUM-E-1, In TST_UGO07_SS07_WKSHT_SUM the
APPLIED_CONTACT_LOAD_AVG must be less than the APPLIED_CONTACT_LOAD_AVG
which must be less than the APPLIED _MAX_AXIAL_LOAD_AVG.Check input of all
appropriate values.

APPLIED_CONTACT _STRESS_AVG < APPLIED CYCLIC_STRESS_AVG <
APPLIED_MAX_AXIAL_STRESS_AVG

Error Message: UG07_SUM-E-2, In TST_UGO07_SS07_WKSHT_SUM the
APPLIED_CONTACT_STRESS_AVG must be less than the
APPLIED_CYCLIC_STRESS_AVG which must be less than
APPLIED_MAX_AXIAL_STRESS_ AVG. Check input of all appropriate values.

0.85 * NOM_MAX_AXIAL_STRESS <= APPLIED_MAX_AXIAL_STRESS_AVG <= 1.15 *
NOM_MAX_ AXIAL_STRESS

Error Message: UG07_SUM-E-3, In TST_UGO07_SS07_WKSHT_SUM the
APPLIED_MAX_AXIAL_STRESS_ AVG must be within +- 15 percent of the
NOM_MAX_AXIAL_STRESS. Check the input of NOM_MAX_AXIAL_STRESS and
APPLIED_MAX_AXIAL_STRESS_AVG values.

MAX(DEF_LVDT_1_AVG or DEF_LVDT_2_AVG)/MIN(DEF_LVDT_1_AVG or
DEF_LVDT_2_AVG) <= 1.30

Error Message: UG07_SUM-E-4, In TST_UGO07_SS07_WKSHT_SUM the max. vertical
deformation divided by the min. vertical deformation must be less than or equal to 1.3. Check
the input of both values.

0.95* DEF_LVDT_1_2 AVG <= [(DEF_LVDT_1_AVG+DEF_LVDT_2_AVG)/2] <= 1.05 *
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DEF_LVDT_1_2 AVG

Error Message: UG07_SUM-E-5, In TST_UGO07_SS07_WKSHT_SUM the value of
DEF_LVDT_1_2_ AVG should be approx. equal to the calculation of the average deformation

using DEF_LVDT_1_AVG and DEF_LVDT_2_AVG.

e 0.95*RES_MOD_AVG <= [(APPLIED_CYCLIC_STRESS_AVG/RES_STRAIN_AVG)/1000]
<=1.05* RES_MOD_AVG

Error Message: UG07_SUM-E-6, In TST_UGO07_SS07_WKSHT_SUM the value of
RES_MOD_AVG should be approx. equal to the calculation of Mr using
APPLIED_CYCLIC_STRESS_ AVG divided by RES_STRAIN_AVG which in turn is divided by
1000.

Tables: TST_UG07_SS07_WKSHT_SUM, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: UG07_SUM-E-23 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} There is no matching sample in TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: UG07_SUM-E-24 {STATE_CODE, SHRP_ID, FIELD_SET, LOC_NO,
SAMPLE_NO} Sample was tested before it was taken.

Tables: TST_UGO07_SS07_WKSHT_SUM and TST_UGO07_SS07_A or TST_UGO07_SS07_B

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO, extract INITIAL_LENGTH from TST_UGO07_SS07_A or TST_UGO07_SS07_B,
whichever is non-null.

e 0.95*RES_STRAIN_AVG <= (DEF_LVDT_1_2_ AVG/INITIAL_LENGTH) <= 1.05*
RES_STRAIN_AVG

Error Message: UG07_SUM-E-7, Using the INITIAL_LENGTH value from
TST_UGO07_SS07_A or TST_UGO07_SS07_B the value for RES_STRAIN_AVG in
TST_UGO07_SS07_WKSHT_SUM should be approx equal to DEF_LVDT_1_2_AVG/
INITIAL_LENGTH.

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, SAMPLE_NO,
CON_PRESSURE, and NOM_MAX_AXIAL_STRESS, extract INITIAL_AREA from
TST_UGO07_SS07_A or TST_UGO07_SS07_B, whichever is non-null. (If INITIAL_AREA is null in
both tables, fail check.)

e 0.95* APPLIED_MAX_AXIAL_LOAD_AVG <= (APPLIED_MAX_AXIAL_STRESS_AVG *
(INITIAL_AREA/1000)) <= 1.05 * APPLIED_MAX_AXIAL_LOAD_AVG

Error Message: UG07_SUM-E-8, In TST_UGO07_SS07_WKSHT_SUM the value of
APPLIED_MAX_LOAD_AVG must be approx. equal to the
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APPLIED_MAX_AXIAL_STRESS_ AVG multiplied by (initial_area / 1000). Check input of all
appropriate values.

0.95 * APPLIED_CYCLIC_LOAD_AVG <= (APPLIED_CYCLIC_STRESS_AVG *
(INITIAL_AREA/1000)) <= 1.05 * APPLIED_CYCLIC_LOAD_AVG

Error Message: UG07_SUM-E-9, In TST_UGO07_SS07_WKSHT_SUM the value of
APPLIED_CYCLIC_LOAD_AVG must be approx. equal to the
APPLIED_CYCLIC_STRESS_AVG multiplied by (initial_area / 1000).

0.90 * APPLIED_CONTACT_LOAD_AVG <= (APPLIED_CONTACT_STRESS_AVG *
(INITIAL_AREA/1000)) <= 1.10 * APPLIED_CONTACT_LOAD_AVG

Error Message: UG07_SUM-E-10, In TST_UG07_SS07_WKSHT_SUM the value of
APPLIED_CONTACT_LOAD_AVG must be approx. equal to the
APPLIED_CONTACT_STRESS_AVG multiplied by (initial_area / 1000).

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, and
SAMPLE_NO, INITIAL_AREA must be non-null in either TST_UG07_SS07_A or
TST_UGO07_SS07_B

Error Message: UG07_SUM-E-11, In TST_UGO07_SS07_WKSHT_SUM, INITIAL_AREA is
NULL in both TST_UG07_SS07_A and TST_UG07_SS07_B.

Tables: TST_UG07_SS07_WKSHT_SUM and TST_UG07_SS07_WKSHT_CYCLES

For matching SHRP_ID, STATE_CODE, LAYER_NO, TEST_NO, FIELD_SET, SAMPLE_NO,
CON_PRESSURE, and NOM_MAX_AXIAL_STRESS:

0.95 * APPLIED_MAX_AXIAL_LOAD_AVG <= AVG (APPLIED_MAX_AXIAL_LOAD(1 - 5))
<=1.05* APPLIED_MAX_AXIAL_LOAD_AVG

Error Message: UG07_SUM-E-19, The value APPLIED_MAX_AXIAL LOAD_AVG reported
in TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for
APPLIED_MAX_AXIAL_LOAD (load_cycle = 1 to 5) from
TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all appropriate values.

0.95 * APPLIED_CYCLIC_LOAD_AVG <= AVG (APPLIED_CYCLIC_LOAD (1-5))<=1.05*
APPLIED_CYCLIC_LOAD_AVG

Error Message: UG07_SUM-E-20, The value APPLIED_CYCLIC_LOAD_AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for
APPLIED_CYCLIC_LOAD (load_cycle = 1 to 5) from TST_UGO07_SS07_WKSHT_CYCLES.
Check the input of all appropriate values.

0.90 * APPLIED_CONTACT_LOAD_AVG <= AVG (APPLIED_CONTACT_LOAD (1 - 5)) <=
1.10 * APPLIED_CONTACT_LOAD_AVG

Error Message: UG07_SUM-E-21, The value APPLIED_CONTACT_LOAD_AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for
APPLIED_CONTACT_LOAD (load_cycle = 1 to 5) from

TST _UGO07_SS07_WKSHT_CYCLES. Check the input of all appropriate values.

0.95 * APPLIED_MAX_AXIAL_STRESS_AVG <= AVG (APPLIED_MAX_AXIAL_STRESS (1
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- 5)) <= 1.05 * APPLIED_MAX_AXIAL_STRESS_AVG

Error Message: UG07_SUM-E-22, The value APPLIED_MAX_AXIAL_STRESS_AVG
reported in TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for
APPLIED_MAX_AXIAL_STRESS (load_cycle = 1 to 5) from
TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all appropriate values.

0.95 * APPLIED_CYCLIC_STRESS_AVG <= AVG (APPLIED_CYCLIC_STRESS (1 - 5)) <=
1.05 * APPLIED_CYCLIC_STRESS_AVG

Error Message: UG07_SUM-E-12, The value APPLIED_CYCLIC_STRESS_AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for
APPLIED_CYCLIC_STRESS (load_cycle = 1 to 5) from
TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all appropriate values.

0.90 * APPLIED_CONTACT_STRESS_AVG <= AVG (APPLIED_CONTACT STRESS (1 -
5)) <= 1.10 * APPLIED_CONTACT_STRESS_AVG

Error Message: UG07_SUM-E-13, The value APPLIED_CONTACT_STRESS_AVG reported
in TST_UGO07_SS07_WKSHT_SUM must the calculated average for
APPLIED_CONTACT_STRESS (load_cycle = 1 to 5) from
TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all appropriate values.

0.95 * DEF_LVDT_1_AVG <= AVG (DEF_LVDT _1 (1 - 5)) <= 1.05 * DEF_LVDT_1_AVG

Error Message: UG07_SUM-E-14, The value DEF_LVDT_1_AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for DEF_LVDT 1
(load_cycle = 1to 5) from TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all
appropriate values.

0.95 * DEF_LVDT_2_AVG <= AVG (DEF_LVDT 2 (1 - 5)) <= 1.05 * DEF_LVDT_2_AVG

Error Message: UG07_SUM-E-15, The value DEF_LVDT_2_ AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for DEF_LVDT 2
(load_cycle = 1to 5) from TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all
appropriate values.

0.95* DEF_LVDT_1_2 AVG <= AVG (DEF_LVDT 1_2(1-5)) <= 1.05*
DEF_LVDT_1_2_AVG

Error Message: UG0O7_SUM-E-16, The value DEF_LVDT_1 2 AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for DEF_LVDT 1 2
(load_cycle = 1to 5) from TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all
appropriate values.

0.95 * RES_STRAIN_AVG <= AVG (RES_STRAIN (1 - 5)) <=1.05* RES_STRAIN_AVG
Error Message: UG07_SUM-E-17, The value RES_STRAIN_AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for RES_STRAIN
(load_cycle = 1to 5) from TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all
appropriate values.

0.95 * RES_MOD_AVG <= AVG (RES_MOD (1 - 5)) <= 1.05 * RES_MOD_AVG
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Error Message: UG07_SUM-E-18, The value RES_MOD_AVG reported in
TST_UGO07_SS07_WKSHT_SUM must equal the calculated average for RES_MOD
(load_cycle = 1 to 5) from TST_UGO07_SS07_WKSHT_CYCLES. Check the input of all
appropriate values.

Tables: TST_UGO09, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_UGO09-E-1 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_UGO09-E-2 Sample was tested before it was taken.

Tables: TST_UG10_SS09, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_UG10_SS09-E-1 There is ho matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_UG10_SS09-E-2 Sample was tested before it was taken.

Table: TST_UNBOUND_SPEC_GRAV

e [fCOMMENT_1, COMMENT_2, COMMENT_3, COMMENT_4, COMMENT_5, or
COMMENT_6 = 99, then COMMENTS_OTHER must be non-null

Error message: TST_UNBOUND_SPEC_GRAV-E-101 If comment code of 99 exists, then
COMMENTS_OTHER must be non-null.

Tables: TST_UNBOUND_SPEC_GRAV, TST_L05B

e For each record in TST_UNBOUND_SPEC_GRAYV, a record with matching SHRP_ID,
STATE_CODE, and LAYER_NO must exist in TST_L05B

Error message: TST_UNBOUND_SPEC_GRAV-E-102 A Matching record must exist in
TST_LO5B.

e For each record with matching STATE_CODE, SHRP_ID, and LAYER_NO, a record must
exist in TST_LO05B with DESCRIPTION in (5, 6, 7, 11)
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Error message: TST_UNBOUND_SPEC_GRAV-E-103 Layer is not unbound according to
TST_LO5B.DESCRIPTION.

Tables: TST_UNBOUND_SPEC_GRAV, TST_SAMPLE_BASIC_INFO

e There must be arecord in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO

Error message: TST_UNBOUND_SPEC_GRAV-E-105 There is no matching sample in
TST_SAMPLE_BASIC_INFO.

e For the matching record in TST_SAMPLE_BASIC_INFO with matching STATE_CODE,
SHRP_ID, FIELD_SET, LOC_NO, and SAMPLE_NO, TEST_DATE must be greater than or
equal to DATE_SAMPLED

Error message: TST_UNBOUND_SPEC_GRAV-E-106 Sample was tested before it was
taken.

Tables: TST_UNCOMP_BITUMINOUS
e |f SAMPLE_LOC =5, then STATION and OFFSET must be non-null

Error Message: TST_UNCOMP_BITUMINOUS-E-1, If SAMPLE_LOC =5, then STATION
and OFFSET must be non-null

e If SAMPLE_LOC =5, then STATION and OFFSET must be non-null

Error Message: TST_UNCOMP_BITUMINOUS-E-2, If SAMPLE_LOC = 6, then
SAMPLE_LOC_OTHER must be non-null

e ForalLAYER_TYPE =1-5, MIX_TYPE can only equal 1 or 2

Error Message: TST_UNCOMP_BITUMINOUS-E-3, For a LAYER_TYPE =1 -5, MIX_TYPE
can only equal 1 or 2

e ForalLAYER_TYPE =6, MIX_TYPE can only equal 3 or 4

Error Message: TST_UNCOMP_BITUMINOUS-E-4, For a LAYER_TYPE =6, MIX_TYPE
can only equal 3 or 4

e For PLANT_TYPE = 3, PLANT_TYPE_OTHER must be non-null

Error Message: TST_UNCOMP_BITUMINOUS-E-5, For PLANT_TYPE = 3,
PLANT_TYPE_OTHER must be non-null

e DATE_SAMPLED <= DATE_SHIPPED

Error Message: TST_UNCOMP_BITUMINOUS-E-6, DATE_SAMPLED must be <=
DATE_SHIPPED
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4 PROFILE QC PROGRAMS

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when
changes are made to a given record or to selected related records.

B. Dependency Checks

No Dependency Checks are performed for Profile because Profile data are not dependent on
Layer or Experiment data.

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are required
(i.e., X = always; * = conditionally).

Table Field Condition

MON_PROFILE_DATA LEFT_ELEVATION X
RIGHT_ELEVATION X

MON_PROFILE_MASTER AVERAGE_SPEED *

* if DEVICE_CODE = P
DISPLACEMENT
FILTER_WAVELENGTH

* if DEVICE_CODE = P
IRI_AVERAGE
IRI_LEFT_WHEEL_PATH
IRI_RIGHT_WHEEL_PATH
RMSVA_16
RMSVA_4
SENSOR_TYPE

* if DEVICE_CODE = P
SLOPE_VARIANCE
SOFTWARE_VERSION
START_METHOD

* if DEVICE_CODE = P

XX X X X * X

* X X

D. Expanded Range Checks

Expanded range checks are applied to certain fields to identify data element values that fall
outside an expected range. Field names are listed below the bolded table name. SPS
supplemental sections are not checked.
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Table Units

MON_PROFILE_DATA

LEFT_ELEVATION mm
RIGHT_ELEVATION mm
MON_PROFILE_MASTER
DEVICE_CODE
IRI_AVERAGE m/km
IRI_LEFT_WHEEL_PATH m/km
IRI_RIGHT_WHEEL_PATH m/km
RCO_CODE

Range

-150 - 150
-150 - 150

DorP
0.4-48
0.4-48
0.4-48
1,2,0r3

The following expanded range checks are applicable only if the DEVICE_CODE = P:

AVERAGE_SPEED kph
FILTER_WAVELENGTH m
SENSOR_TYPE

START_METHOD

STOP_METHOD

WAVE_LENGTH_INIT

45 -90
91.4 or 100
1,2,0r3
lor2
1,2,0r3
null, 0or 1

The following expanded range checks are applicable on if the DEVICE_CODE = D:

AVERAGE_SPEED kph
FILTER_WAVELENGTH m
SENSOR_TYPE

START_METHOD

STOP_METHOD

WAVE_LENGTH_INIT

E. Intramodular Checks

null
null
null
null
null
null

Each E-type check is separated by a single line. In general, each bullet represents a procedure,

action, etc., of the check.

The MON_PROFILE_MASTER table contains a record for each profilometer run at a given
SHRP site. The other table related to the profile module is the MON_PROFILE_DATA table
which contains actual profilometer-generated elevations at a fixed interval along the current run.
The additional piece of information included in this table is a status field, EVENT_MARK. Each
record in the MON_PROFILE_MASTER should be analyzed independently along with all
associated records within the MON_PROFILE_DATA table. After applying all checks within a
particular level (e.g., expanded range checks) to this family of records, and if all of the QC/QA
checks have been successfully passed, the entire group of records can be promoted to the next
appropriate level by modifying the RECORD_STATUS field in each of the records.

Tables: MON_PROFILE_DATA and MON_PROFILE MASTER

e For each MON_PROFILE_MASTER test, ensure that the number of matching records in the
MON_PROFILE_DATA table is in the following range: [(SECTION_END -
SECTION_START)/ELEVATION_SAMPLE_LENGTH/1000] - 10 <= MatchingRecords <=

[(SECTION_END - SECTION_START)/ELEVATION_SAMPLE_LENGTH/1000] + 25
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Error Message: MON_PROFILE_MASTER-E-1, Number of records {MatchingRecords} not
between {SECTION_START)/ELEVATION_SAMPLE_LENGTH/1000] - 10} and
{[(SECTION_END - SECTION_START)/ELEVATION_SAMPLE_LENGTH/1000] + 25}

If SENSOR_TYPE = 3 and DEVICE_CODE = P, then WAVE_LENGTH_INIT must be null

Error Message: MON_PROFILE_MASTER-E-2, SENSOR_TYPE = 3 requires
WAVE_LENGTH_INIT to be null when DEVICE_CODE="P’

If SENSOR_TYPE =1, 2 and DEVICE_CODE = P, then WAVE_LENGTH_INIT must be non-
null

Error Message: MON_PROFILE_MASTER-E-3, SENSOR_TYPE = {SENSOR_TYPE}
requires WAVE_LENGTH_INIT to be non-null when DEVICE_CODE="P’
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5 DEFLECTION QC PROGRAMS

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when

changes are made to a given record or to selected related records.

B. Dependency Checks

No dependency checks are required.

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are required

(i.e., X = always; * = conditionally).
Table
MON_DEFL_BUFFER_SHAPE

MON_DEFL_DEV_CONFIG

MON_DEFL_DROP_DATA

MON_DEFL_EST_SENSOR_OFFSET

MON_DEFL_FLX_BAKCAL_BASIN

Field

BUFFER_SHAPE

LOAD_CELL_SERIAL_NO

PLATE_RADIUS

DROP_LOAD
PEAK_DEFL_1
PEAK_DEFL_2
PEAK_DEFL_3
PEAK_DEFL_4
PEAK_DEFL_5
PEAK_DEFL_6
PEAK_DEFL_7
PEAK_DEFL_#

* at least 5 values, where # is from 1 to
7, must be non-null

ESTIMATED_CENTER_OFFSET

AVG_DROP_LOAD
DATA_PROCESS_EXTRACT _DATE

MEAN_DEFL_1
MEAN_DEFL_2
MEAN_DEFL_3
MEAN_DEFL_4
MEAN_DEFL_5
MEAN_DEFL_6
MEAN_DEFL_7
NO_DROPS
PLATE_RADIUS

Condition

X

L D 74 > X

XXXXXXXXXXX X
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MON_DEFL_FLX_BAKCAL_LAYER

MON_DEFL_FLX_BAKCAL_POINT

MON_DEFL_FLX_BAKCAL_SECT

MON_DEFL_FLX_NMODEL_POINT

MON_DEFL_FLX_NMODEL_SECT

MON_DEFL_LOC_INFO
MON_DEFL_LTE

MON_DEFL_MASTER

MON_DEFL_RGD_BAKCAL_BASIN

BAKCAL_LAYER_THICKNESS
BAKCAL_POISSONS_RATIO

* required if LAYER_TYPE other than

RB
DATA_PROCESS_EXTRACT _DATE
LAYER_TYPE

LO5B_LAYER_NO_1

* required if LAYER_TYPE other than

RB or SS
REF_CONSTRUCTION_NO

DATA_PROCESS_EXTRACT _DATE
ERROR_RMSE
ELASTIC_MODULUS
MODULUS_ASSUMED
REF_CONSTRUCTION_NO
SECTION_STAT_INCLUDE_FLAG

DATA_PROCESS_EXTRACT_DATE
ELASTIC_MODULUS_MEAN
ELASTIC_MODULUS_STD

* required if TOTAL_NO_BASINS > 1

ELASTIC_MODULUS_MIN
ELASTIC_MODULUS_MAX
REF_CONSTRUCTION_NO
RMSE_MAX
TOTAL_NO_BASINS

DATA_PROCESS_EXTRACT _DATE
ERROR_RMSE

MODEL_NO
MODULUS_HIGHEST_LOAD
MODULUS_ASSUMED
REF_CONSTRUCTION_NO

DATA_PROCESS_EXTRACT_DATE
MODEL_NO
MODULUS_HIGHEST_LOAD_MEAN
MODULUS_HIGHEST_LOAD_STD

* required if TOTAL_NO_BASINS > 1

MODULUS_HIGHEST_LOAD_MIN
MODULUS_HIGHEST_LOAD_MAX
REF_CONSTRUCTION_NO
RMSE_MAX

TOTAL_NO_BASINS

CONFIGURATION_NO
No Level C checks

ROADWAY_ID
SOFTWARE_VERSION

AVG_DROP_LOAD
DATA_PROCESS_EXTRACT_DATE

X

*

X
X

*

X

XX XXX XXX

X XX XXX EX XX XXXX XX XXXXX

XX XX
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MEAN_DEFL_1
MEAN_DEFL_3
MEAN_DEFL_5
MEAN_DEFL_6
NO_DROPS
PLATE_RADIUS

MON_DEFL_RGD_BAKCAL_POINT DATA_PROCESS_EXTRACT_DATE
EPCC_DL_FULL_BOND
EPCC_DL_FULL_BOND_FLAG
EPCC_DL_FULL_SLIP
EPCC_DL_FULL_SLIP_FLAG
EPCC_ES_FULL_BOND
EPCC_ES_FULL_BOND_FLAG
EPCC_ES_FULL_SLIP
EPCC_ES_FULL_SLIP_FLAG
ESUBGR
ESUBGR_FLAG
K_VAL
K_VAL_FLAG
MEAN_ERROR_DL
MEAN_ERROR_ES
MODULUS_RATIO
RAD_REL_STIFF_DL
RAD_REL_STIFF_DL_FLAG
RAD_REL_STIFF_ES
RAD_REL_STIFF_ES FLAG

MON_DEFL_RGD_BAKCAL_SECT BOND
DATA_PROCESS_EXTRACT _DATE
DL_STAT_FLAG
EPCC_DL_MAX
EPCC_DL_MEAN
EPCC_DL_MIN
EPCC_DL_STD
EPCC_ES_MAX
EPCC_ES_MEAN
EPCC_ES_MIN
EPCC_ES_STD
ES_STAT FLAG
ESUBGR_MAX
ESUBGR_MEAN
ESUBGR_MIN
ESUBGR_STD
K_VAL_MAX
K_VAL_MEAN
K_VAL_MIN
K_VAL_STD
NO_DL_ACCEPT
NO_ES_ACCEPT
NO_PCC_DL_ACCEPT
NO_PCC_ES_ACCEPT
RAD_REL_STIFF_DL_MAX
RAD_REL_STIFF_DL_MEAN
RAD_REL_STIFF_DL_MIN
RAD_REL_STIFF_DL_STD

HXXEXXXXXXXXXXAEXXXXXXXXEXXXXXXXXXX XXX XXXXXXXXXXXXXXXXX XXXXXX
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MON_DEFL_RGD_BAKCAL_LAYER

MON_DEFL_TEMP_DEPTHS

MON_DEFL_TEMP_VALUES

D. Expanded Range Checks

Expanded range checks are applied to certain fields to identify data element values that fall

RAD_REL_STIFF_ES_MAX
RAD_REL_STIFF_ES_MEAN
RAD_REL_STIFF_ES_MIN
RAD_REL_STIFF_ES_STD
REF_CONSTRUCTION_NO
TOT_NO_BASINS

BAKCAL_PCC_THICKNESS
BAKCAL_POISSON_RATIO
DATA_PROCESS_EXTRACT_DATE
LO5B_PCC_LAYER_NO_1
MODULUS_RATIO
REF_CONSTRUCTION_NO

LAYER_TEMP_DEPTH_1
LAYER_TEMP_DEPTH_2

LAYER_TEMPERATURE_1
LAYER_TEMPERATURE_2

XX XX XXXXXX XXXXXX

outside an expected range. Field names are listed below the bolded table name.

Table

MON_DEFL_BUFFER_SHAPE
BUFFER_ASSIGN_DATE

BUFFER_DEASSIGN_DATE
BUFFER_SHAPE

MON_DEFL_DEV_CONFIG
NO_ACTIVE_DEFLECTORS
PLATE_RADIUS

MON_DEFL_DEV_SENSORS
RELATIVE_GAIN

MON_DEFL_DROP_DATA
DROP_HEIGHT
DROP_LOAD
PEAK_DEFL_1
PEAK_DEFL_2
PEAK_DEFL_3
PEAK_DEFL_4
PEAK_DEFL_5
PEAK_DEFL_6
PEAK_DEFL_7
PEAK_DEFL_8
PEAK_DEFL_9
POINT_LOC

Units Range
>=01/01/1987,
<= Today’s Date
>=01/02/1987,
<= Today’s Date
1,2,3,4,9
7-9

mm 150 or 225

mm 0.979 - 1.0214
1,2,3,4

kPa 35-1400

microns null, 5 - 2032

microns null, 5 - 2032

microns 5-2032

microns 5-2032

microns 3-2032

microns 1-2032

microns 1-2032

microns null, 1 - 2032

microns null, 5 - 2032

m -31.0 - 335.0
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TEST_TIME

MON_DEFL_FLX_BAKCAL_BASIN!

CALC_PVMT_TEMP
MEAN_DEFL_1
MEAN_DEFL_2
MEAN_DEFL_3
MEAN_DEFL_4
MEAN_DEFL_5
MEAN_DEFL_6
MEAN_DEFL_7
PLATE_RADIUS

MON_DEFL_FLX_BAKCAL_LAYER!

AT_REST_PRESSURE_COEFFICIENT
BAKCAL_LAYER_NO
BAKCAL_POISSON_RATIO
LAYER_DENSITY

MON_DEFL_FLX_BAKCAL_POINT"

BAKCAL_LAYER_NO
ELASTIC_MODULUS
ERROR_RMSE
MODULUS_ASSUMED

MON_DEFL_FLX_BAKCAL_SECT!

BAKCAL_LAYER_NO
ELASTIC_MODULUS_MEAN
RMSE_MAX
TOTAL_NO_BASINS

MON_DEFL_FLX_NMODEL_POINT*

BAKCAL_LAYER_NO
ERROR_RMSE
MODULUS_ASSUMED
MODULUS_HIGHEST _LOAD

MON_DEFL_FLX_NMODEL_SECT

BAKCAL_LAYER_NO
MODULUS_HIGHEST_LOAD_MEAN
MODULUS_HIGHEST_LOAD_MIN
MODULUS_HIGHEST_LOAD_MAX
RMSE_MAX

MON_DEFL_LOC_INFO

AIR_TEMP_TEST
CRACK_JOINT_OPEN_WIDTH
LANE_NO

1

These tables may not be manually upgraded.

hrmm

deg C
microns
microns
microns
microns
microns
microns
microns
mm

kg/cu m

MPa
%

MPa
%

%

MPa

MPa
MPa
MPa

deg C
mm

0-23/0-59

-12.0-50.0
0 - 2032
0-2032
0-2032
0-2032
0-2032
0-2032
0-2032
149 - 151

0.00 - 3.00

1-10

0.00 - 0.50

>0, if LAYER_TYPE
<>'RB’

1-10

5.0 - 75000.0
0.00 - 4.00
Y, N

1-10

5.0 - 75000.0
0.00 - 2.00
5-999

1-10

0.00 - 4.00
Y, N

5.0 - 75000.0

1-10

5.0 - 75000.0
5.0 - 75000.0
5.0 - 75000.0
0.00 - 2.00

null, -30.0 - 50.0

null, 1-25

Co0, C1, C2,C3, C4, C5,
FO, F1, F3, F4, F5, F9,
G1, G3, J0, J1, J2, J3,
J4, J5, J6, J7, J8, J9,
L1, L3, P1, P3, S1, S3
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POINT_LOC

PVMT_SURF_TEMP

TEST_TIME

MON_DEFL_LTE

MON_DEFL_MASTER
SOFTWARE_VERSION
(FWDWin)

MON_DEFL_RGD_BAKCAL_BASIN
AVG_DROP_LOAD

MEAN_DEFL_1
MEAN_DEFL_2
MEAN_DEFL_3
MEAN_DEFL_4
MEAN_DEFL_5
MEAN_DEFL_6
MEAN_DEFL_7
PLATE_RADIUS

MON_DEFL_RGD_BAKCAL_POINT
EBASE_DL_FULL_BOND
EBASE_DL_FULL_SLIP
EBASE_ES_FULL_BOND
EBASE_ES_FULL_SLIP
EPCC_DL_FULL_BOND
EPCC_DL_FULL_SLIP
EPCC_ES_FULL_BOND
EPCC_ES_FULL_SLIP

ESUBGR
K_VAL
LANE_NO

MEAN_ERROR_DL
MEAN_ERROR_ES
RAD_REL_STIFF_DL
RAD_REL_STIFF_ES

MON_DEFL_RGD_BAKCAL_SECT

DL_ACCEPT
EBASE_DL_MAX
EBASE_DL_MEAN
EBASE_DL_MIN
EBASE_DL_STD
EBASE_ES_MAX
EBASE_ES_MEAN
EBASE_ES_MIN
EBASE_ES_STD
EPCC_DL_MAX
EPCC_DL_MEAN
EPCC_DL_MIN
EPCC_DL_STD
EPCC_ES_MAX
EPCC_ES_MEAN
EPCC_ES_MIN
EPCC_ES_STD

deg C
hrmm

kN
microns
microns
microns
microns
microns
microns
microns
mm

MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa/m

%
%
mm
mm

MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa
MPa

-31.0 - 335.0
null, -30.0 - 75.0
0-23/0-59

None

10, 20, 25, 1.?2.?

20.000 - 100.000
0 - 2032

0 - 2032

0 - 2032

0 - 2032
0-2032
0-2032
0-2032

149 - 151

10.0 - 75000.0
10.0 - 75000.0
10.0 - 75000.0
10.0 - 75000.0
12000.0 - 75000.0
12000.0 - 75000.0
12,000.0 - 75000.0
12,000.0 - 75000.0
5.0-700.0

5.0 - 300.0
J1,J4,36,C1
0-99.9

0-99.9

500.0 - 2250.0
500.0 - 2000.0

0-999

10.0 - 75000.0
10.0 - 75000.0
10.0 - 75000.0
0.0 - 75000.0
10.0 - 75000.0
10.0 - 75000.0
10.0 - 75000.0
0.0 - 75000.0
12000.0 - 75000.0
12000.0 - 75000.0
12000.0 - 75000.0
0.0 - 75000.0
12000.0 - 75000.0
12000.0 - 75000.0
12000.0 - 75000.0
0.0 - 75000.0
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MON_DEFL_RGD_BAKCAL_LAYER

ES_ACCEPT

ESUBGR_MAX
ESUBGR_MEAN
ESUBGR_MIN
ESUBGR_STD

K_VAL_MAX

K_VAL_MEAN

K_VAL_MIN

K_VAL_STD
RAD_REL_STIFF_DL_MAX
RAD_REL_STIFF_DL_MEAN
RAD_REL_STIFF_DL_MIN
RAD_REL_STIFF_DL_STD
RAD_REL_STIFF_ES_MAX
RAD_REL_STIFF_ES_MEAN
RAD_REL_STIFF_ES_MIN
RAD_REL_STIFF_ES_STD
TOT_NO_BASINS

BAKCAL_POISSON_RATIO
BASE_THICKNESS
MODULUS_RATIO
PCC_THICKNESS

MON_DEFL_TEMP_DEPTHS

LAYER_TEMP_DEPTH_1
LAYER_TEMP_DEPTH_2
LAYER_TEMP_DEPTH_3
LAYER_TEMP_DEPTH_4
LAYER_TEMP_DEPTH_5
POINT_LOC

TEST_DATE

MON_DEFL_TEMP_VALUES

Each E-type check is separated by a single line. In general, each bullet represents a procedure,

LAYER_TEMPERATURE_1
LAYER_TEMPERATURE_2
LAYER_TEMPERATURE_3
LAYER_TEMPERATURE_4
LAYER_TEMPERATURE_5
SURFACE_TEMPERATURE
TIME_LAYER_TEMP

E. Intramodular Checks

action, etc., of the check.

MPa
MPa
MPa
MPa
MPa/m
MPa/m
MPa/m
MPa/m
mm
mm
mm
mm
mm
mm
mm
mm

mm

mm

mm
mm
mm
mm
mm

deg C
deg C
deg C
deg C
deg C
deg C
hrmm

0-999

5.0 -700.0
5.0-700.0
5.0-700.0
0.0-700.0
5.0 - 300.0
5.0 - 300.0
5.0 - 300.0
0.0 - 300.0
500.0 - 2250.0
500.0 - 2250.0
500.0 - 2250.0
0.0 - 2250.0
500.0 - 2000.0
500.0 - 2000.0
500.0 - 2000.0
0.0 - 2000.0
1-999

0.14-0.16
3.0-8000.0
1 - 400 or 999
3.0-500.0

10- 49

24 - 350

null, 37 - 635
null, 88 - 635
null, 200 - 635
-31.0- 335.0
<= Today’s date

-30.0-60.0
-30.0 - 60.0

null, -30.0 - 60.0
null, -30.0 - 60.0
null, -30.0 - 60.0
-30 - 60
0-23/0-59

Table: MON_DEFL_BUFFER_SHAPE

If BUFFER_ASSIGN_DATE > 1-JUN-1999 and DEFL_UNIT_ID is in (8002-58, 8002-59,

8002-60, 8002-61, 8002-129, 8002-130, 8002-131, 8002-132) BUFFER_SHAPE cannot be 9

Error Message: Unknown buffer shape not allowed for LTPP equipment.

Page 5-7



If BUFFER_ORDER_NO > 1, then BUFFER_ORDER_NO - 1 must exist for matching
DEFL_UNIT_ID

Error Message: For DEFL_UNIT_ID = ?, BUFFER_ORDER_NO = ? Cannot exist without
BUFFER_ORDER_NO =7 - 1.

For the same DEFL_UNIT_ID and BUFFER_ORDER_NO, BUFFER_ASSIGN_DATE <
BUFFER_DEASSIGN_DATE

Error Message: For DEFL_UNIT_ID = ? And BUFFER_ORDER_NO = ?,
BUFFER_ASSIGN_DATE >= BUFFER_DEASSIGN_DATE.

For the same DEFL_UNIT_ID, on any pair of BUFFER_ORDER_NO [BN] and
BUFFER_ORDER_NO + 1 [BN + 1] (i.e. 1, 2 or 2, 3, etc.), perform the following checks:

BUFFER_ASSIGN_DATE(BN + 1) > BUFFER_ASSIGN_DATE(BN)

Error Message: For DEFL_UNIT_ID = ?, BUFFER_ASSIGN_DATE(BN + 1) <=
BUFFER_ASSIGN_DATE(BN)

BUFFER_ASSIGN_DATE(BN + 1) > BUFFER_DEASSIGN_DATE(BN)

Error Message: For DEFL_UNIT_ID = ?, BUFFER_ASSIGN_DATE(BN + 1) <=
BUFFER_DEASSIGN_DATE(BN)

Tables: MON_DEFL_DEV_CONFIG, MON_DEFL_DEV_SENSORS

For each record in MON_DEFL_DEV_CONFIG the number of records in
MON_DEFL_DEV_SENSORS with matching CONFIGURATION_NO should be equal to
MON_DEFL_DEV_CONFIG.NO_ACTIVE_DEFLECTORS

Error message: MON_DEFL_DEV_CONFIG-E-101 The number of records in
MON_DEFL_DEV_SENSORS is not equal to MON_DEFL_DEV_CONFIG.NO_
ACTIVE_DEFLECTORS for CONFIGURATION_NO = {CONFIGURATION_NO }.

For each record in MON_DEFL_DEV_SENSORS a record in MON_DEFL_DEV_CONFIG
with matching CONFIGURATION_NO must exist

Error message: MON_DEFL_DEV_CONFIG-E-102 A matching record does not exist in
MON_DEFL_DEV_CONFIG for MON_DEFL_DEV_SENSORS {CONFIGURATION_NO,
SENSOR_NO}.

Note to Programmer: At this point, set RECORD_STATUS = E for all MON_DEFL_DEV_CONFIG
records passing the previous Level E checks.

Tables: MON_DEFL_DEV_SENSORS, MON_DEFL_LOC_INFO, MON_DEFL_MASTER

For each record in MON_DEFL_DEV_SENSORS, the value of CENTER_OFFSET must be

equal to the value in the table below depending on value of
MON_DEFL_LOC_INFO.LANE_NO for matching CONFIGURATION_NO and
MON_DEFL_MASTER.SOFTWARE_VERSION = 10 or 20 for matching STATE_CODE,
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SHRP_ID, and TEST_DATE

Required Values for
MON_DEFL_DEV_SENSORS.CENTER_OFFSET
MON_DEFL_DEV_SENSORS.SENSOR_NO
MON_DEFL_LOC_INFO
LANE_NO 1 2 3 4 5 6 7 9
Co 0 203 | 305 | 457 | 610 | 914 | 1524 -
C1 0 203 | 305 | 457 | 610 | 914 | 1524 -
Cc2 0 203 | 305 | 457 | 610 | 914 | 1524 -
C3 0 203 | 305 | 457 | 610 | 914 | 1524 -
C4 0 -305 305 457 610 914 | 1524 -
C5 0 -305 305 457 610 914 | 1524 -
FO 0 203 305 457 610 914 | 1524 -
F1 0 203 305 457 610 914 | 1524 -
F3 0 203 305 457 610 914 | 1524 -
F4 0 -305 305 457 610 914 | 1524 -
F5 0 -305 305 457 610 914 | 1524 -
F9 0 203 305 457 610 914 | 1524 -
Gl 0 203 305 457 610 914 | 1524 -
G3 0 203 305 457 610 914 | 1524 -
JO 0 203 305 457 610 914 | 1524 -
J1 0 203 305 457 610 914 | 1524 -
J2 0 203 305 457 610 914 | 1524 -
J3 0 203 | 305 | 457 | 610 | 914 | 1524 -
J4 0 -305 | 305 | 457 | 610 | 914 | 1524 -
J5 0 -305 | 305 | 457 | 610 | 914 | 1524 -
J6 0 -305 | 305 | 457 | 610 | 914 | 1524 -
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Required Values for
MON_DEFL_DEV_SENSORS.CENTER_OFFSET
MON_DEFL_DEV_SENSORS.SENSOR_NO
MON_DEFL_LOC_INFO
LANE_NO 1 2 3 4 5 6 7 8 9
J7 0 203 305 457 610 914 | 1524 - -
J8 0 203 305 457 610 914 | 1524 - -
J9 0 203 305 457 610 914 | 1524 - -
L1 0 203 305 457 610 914 | 1524 - -
L3 0 203 305 457 610 914 | 1524 - -
P1 0 203 305 457 610 914 | 1524 - -
P3 0 203 305 457 610 914 | 1524 - -
S1 0 203 305 457 610 914 | 1524 - -
S3 0 203 305 457 610 914 | 1524 - -
Or

If MON_DEFL_MASTER.SOFTWARE_VERSION = 25 or 1.?.? (FWDWin) for matching
STATE_CODE, SHRP_ID, and TEST_DATE, the required value for CENTER_OFFSET is
the same for all values of MON_DEFL_LOC_INFO.LANE_NO

Then in MON_DEFL_DEV_SENSORS

If SENSOR_NO = 1 Then CENTER_OFFSET =0

If SENSOR_NO = 2 Then CENTER_OFFSET = 203
If SENSOR_NO = 3 Then CENTER_OFFSET = 305
If SENSOR_NO = 4 Then CENTER_OFFSET = 457
If SENSOR_NO =5 Then CENTER_OFFSET = 610
If SENSOR_NO = 6 Then CENTER_OFFSET = 914
If SENSOR_NO = 7 Then CENTER_OFFSET = 1219
If SENSOR_NO = 8 Then CENTER_OFFSET = 1524
If SENSOR_NO = 9 Then CENTER_OFFSET = -305

Error message: MON_DEFL_DEV_SENSORS-E-101 Center offset {CENTER_OFFSET}
does not match LTPP Edition 25 specifications for matching LANE_NO {LANE_NO} and
SOFTWARE_VERSION {SOFTWARE_VERSION}. See MON_DEFL_LOC_INFO section-
{STATE_CODE, SHRP_ID} test_date - {TEST_DATE}, lane_no - {LANE_NO}.

Note to Programmer: Note that the relationship between records in
MON_DEFL_DEV_SENSORS and MON_DEFL_LOC_INFO is a one to many relationship. All
unique combinations of CONFIGURATION_NO and LANE_NO in MON_DEFL_LOC_INFO must
be checked to make sure the sensor spacing is correct. This check does not have to be
performed for SENSOR_NO = 1 since the CENTER_OFFSET should always be zero. At this
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point, set RECORD_STATUS = E for all MON_DEFL_DEV_SENSORS records passing the
previous Level E checks.

Table: MON_DEFL_DROP_DATA

e For each record with non-null values of PEAK_DEFL_(n) and PEAK_DEFL_(n + 1) where n is
in(1-8)

If LANE_NO is in (FO, F1, F3, J0, J1, J2, J3, J6, J7, J8, CO, C1, C3, S1, S3, G1, G3, P1, P3,
L1, L3)

And

If PEAK_DEFL_(n) < PEAK_DEFL_(n + 1)

Then

Set MON_DEFL_DROP_DATA.NON_DECREASING_DEFL =1

Warning message: MON_DEFL_DROP_DATA-W-101 Deflection Basin test with non-
decreasing deflection: record has been flagged.

Note to Programmer: This check is only to populate the NON_DECREASING_DEFL field for
records not satisfying this check, and to generate a warning message in the QC log. DO NOT
reset RECORD_STATUS for records not satisfying this check. Note that the relationship
between sensor 8 and 9 is not being tested.

e When LANE_NO in (J4, J5, C4, C5), MON_DEFL_DROP_DATA.PEAK_DEFL_1 must not
be null.

Error message: MON_DEFL_DROP_DATA-E120: Deflection for sensor 1 is null for a load
transfer measurement, delete record. No manual upgrade.

e When LANE_NO in (J4, C4) MON_DEFL_DROP_DATA.PEAK_DEFL*, WHERE *=
MON_DEFL_DEV_SENSORS.SENSOR_NO as determined for populating
MON_DEFL_LTE.UNLOAD_SENSOR_NO, must not be null

Error message: MON_DEFL_DROP_DATA-E-121: Deflection for sensor on unloaded side
for an approach side load transfer measurement is null, delete record. No manual upgrade.

e When LANE_NO in (34, J5, C4, C5), and the computed MON_DEFL_LTE.
LOAD_TRANSFER_EFFICIENCY < 130.

Error message: MON_DEFL_DROP_DATA-E122: Computed LTE is greater than 130%,
review drop data. No manual upgrade.

Tables: MON_DEFL_DROP_DATA, MON_DEFL_LOC_INFO
e For each record in MON_DEFL_DROP_DATA at least one record must exist in

MON_DEFL_LOC_INFO with matching SHRP_ID, STATE_CODE, TEST_DATE,
TEST_TIME, POINT_LOC, LANE_NO
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Error message: MON_DEFL_DROP_DATA-E-101 Missing record in
MON_DEFL_LOC_INFO for MON_DEFL_DROP_DATA {SHRP_ID, STATE_CODE,
TEST_DATE, TEST_TIME, POINT_LOC, LANE_NO, DROP_NO}.

For each record in MON_DEFL_LOC _INFO at least one record must exist in
MON_DEFL_DROP_DATA with matching SHRP_ID, STATE_CODE, TEST_DATE,
TEST_TIME, POINT_LOC, LANE_NO

Error message: MON_DEFL_DROP_DATA-E-102 No matching records in
MON_DEFL_DROP_DATA for MON_DEFL_LOC_INFO {SHRP_ID, STATE_CODE,
TEST_DATE, TEST_TIME, POINT_LOC, LANE_NO}.

Note to Progammer: At this point, set RECORD_STATUS = E for all
MON_DEFL_DROP_DATA records passing the previous level E check.

Tables: MON_DEFL_EST_SENSOR_OFFSET, MON_DEFL_DEV_SENSORS

For each record in MON_DEFL_EST_SENSOR_OFFSET, a record must exist in

MON_DEFL_DEV_SENSORS with matching CONFIGURATION_NO, SENSOR_NO and

MON_DEFL_DEV_SENSORS.CENTER_OFFSET_FLAG =3

Error message: MON_DEFL_EST_SENSOR_OFFSET-E-101 For record in

MON_DEFL_EST_SENSOR_OFFSET matching record with CENTER_OFFSET_FLAG =3

does not exist in MON_DEFL_DEV_SENSORS for {CONFIGURATION_NO, SENSOR_NO}.

Note to Programmer: At this point, set RECORD_STATUS = E for all
MON_DEFL_EST_SENSOR_OFFSET records passing the previous Level E check.

Tables: MON_DEFL_FLX_BAKCAL_BASIN, MON_DEFL_LOC_INFO

For records in MON_DEFL_LOC_INFO with matching STATE_CODE, SHRP_ID,

TEST_DATE, LANE_NO, POINT_LOC, the MON_DEFL_LOC_INFO.RECORD_STATUS =

‘E

Error Message: MON_DEFL_FLX BAKCAL_BASIN-E-1, There must be a matching record

in MON_DEFL_LOC_INFO at level E.

Tables: MON_DEFL_FLX_BAKCAL_BASIN, MON_DEFL_TEMP_VALUES

For records in MON_DEFL_TEMP_VALUES with matching STATE_CODE, SHRP_ID,
TEST_DATE, LANE_NO, POINT_LOC, MON_DEFL_LOC_INFO.RECORD_STATUS = ‘E’

Error Message: MON_DEFL_FLX BAKCAL_BASIN-E-2, Matching records in
MON_DEFL_TEMP_VALUES are not at Level E.

Tables: MON_DEFL_FLX_BAKCAL_BASIN, MON_DEFL_LOC_INFO,
MON_DEFL_DEV_SENSOR

For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, TEST_DATE, LANE_NO,

POINT_LOC in MON_DEFL_LOC_INFO, all records in MON_DEFL_DEV_SENSORS where
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CONFIGURATION_NO = MON_DEFL_LOC_INFO.CONFIGURATION_NO must have
RECORD_STATUS = 'E’

Error Message: MON_DEFL_FLX_BAKCAL_BASIN-E-3, Unit configuration records in
MON_DEFL_DEV_SENSORS are not at Level E.

Tables: MON_DEFL_FLX_BAKCAL_BASIN, MON_DEFL_DROP_DATA

e For records in MON_DEFL_DROP_DATA with matching STATE_CODE, SHRP_ID,
TEST_DATE, LANE_NO, POINT_LOC, DROP_HEIGHT, the
MON_DEFL_DROP_DATA.RECORD_STATUS =‘E’

Error Message: MON_DEFL_FLX_BAKCAL_BASIN-E-4, Matching records in
MON_DEFL_DROP_DATA must be at Level E.

Tables: MON_DEFL_FLX_BAKCAL_LAYER
e CONSTRUCTION_NO = REF_CONSTRUCTION_NO

Error Message: The CONSTRUCTION_NO and REF_CONSTRUCTION_NO must be equal.

Table: MON_DEFL_FLX_BAKCAL_LAYER, EXPERIMENT_SECTION

e If no EXPERIMENT_SECTION record with matching STATE_CODE, SHRP_ID, and
CN_ASSIGN_DATE <= MON_DEFL_FLX_BAKCAL_LAYER.CN_REF_DATE exists, then
MON_DEFL_FLX_BAKCAL_LAYER.CONSTRUCTION_NO cannot be computed

Error Message: MON_DEFL_FLX BAKCAL_LAYER-E-1, Cannot compute
CONSTRUCTION_NO from EXPERIMENT_SECTION.

o If the EXPERIMENT_SECTION record with matching STATE_CODE, SHRP_ID, and
CN_ASSIGN_DATE <= MON_DEFL_FLX_BAKCAL_LAYER.CN_REF_DATE exists, then
MON_DEFL_FLX_BAKCAL_LAYER.CONSTRUCTION_NO must be equal to
EXPERIMENT_SECTION.CONSTRUCTION_NO

Error Message: MON_DEFL_FLX BAKCAL_LAYER-E-2, Cannot compute
CONSTRUCTION_NO from EXPERIMENT_SECTION.

o If the EXPERIMENT_SECTION record with matching STATE_CODE, SHRP_ID, and
CONSTRUCTION_NO has EXPERIMENT_SECTION.CN_CHANGE_REASON in (7, 12, 13,
18, 19, 20, 43, 44, 45, 46, 47, 48, 51, 52, 55, 56), then CONSTRUCTION_NO =
REF_CONSTRUCTION_NO

Error Message: MON_DEFL_FLX_BAKCAL_LAYER-E-9, The CONSTRUCTION_NO and
REF_CONSTRUCTION_NO do not match and the structural capacity of this section has
changed.

Tables: MON_DEFL_FLX_BAKCAL_LAYER, TST_L05B

e For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, LO5B_LAYER_NO_*,
TST_LO5B.RECORD_STATUS = ‘E’ (one to many check)
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Error Message: MON_DEFL_FLX BAKCAL_LAYER-E-3x, Matching layers in TST_L05B
must be at Level E, where x = a-g

Records with matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, and
LAYER_TYPE not in ('SS’, ‘RB’), must exist in TST_L05B.

Error Message: MON_DEFL_FLX BAKCAL_LAYER-E-6, Record(s) NOT found in
TST_LO5B.

For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, LAYER_TYPE not in ('SS’,
‘RB’), 0.8 * SUM(TST_LO05B.REPR_THICKNESS)<=LAYER_THICKNESS <=1.2 *
SUM(TST_LO5B.REPR_ THICKNESS)

Error Message: MON_DEFL_FLX_BAKCAL_LAYER-E-7, 0.8 * SUM (TST_LO5B.
REPR_THICKNESS) = {value} <= LAYER_THICKNESS =
{value} <= 1.2 * SUM (TST_LO5B.REPR_THICKNESS) = {value}

Records with matching STATE_CODE, SHRP_ID, and CONSTRUCTION_NO must not have
TST_LO5B.REPR_THICKNESS = 999.9

Error Message: MON_DEFL_FLX BAKCAL_LAYER-E-8, Values of 999.9 were present in
the sum REPR_THICKNESS from TST_LO05B.

Table: MON_DEFL_FLX_BAKCAL_POINT

If the EXPERIMENT_SECTION record with matching STATE_CODE, SHRP_ID, and
CONSTRUCTION_NO has EXPERIMENT_SECTION.CN_CHANGE_REASON in (7, 12, 13,
18, 19, 20, 43, 44, 45, 46, 47, 48, 51, 52, 55, 56), then CONSTRUCTION_NO =
REF_CONSTRUCTION_NO

Error Message: MON_DEFL_FLX_BAKCAL_POINT-E-3, The CONSTRUCTION_NO and
REF_CONSTRUCTION_NO do not match and the structural capacity of this section has
changed.

Tables: MON_DEFL_FLX_BAKCAL_POINT, MON_DEFL_FLX_BAKCAL_BASIN

For matching STATE_CODE, SHRP_ID, TEST_DATE, LANE_NO, POINT_LOC,
DROP_HEIGHT, FWD_PASS, DROP_HOUR_MINUTE,
MON_DEFL_FLX_BAKCAL_BASIN.RECORD_STATUS = ‘E’ (many to one check)

Error Message: MON_DEFL_FLX BAKCAL_POINT-E-2, Matching records in
MON_DEFL_FLX BAKCAL_BASIN are not at Level E.

Tables: MON_DEFL_FLX_BAKCAL_POINT, MON_DEFL_FLX_BAKCAL_LAYER

For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, BAKCAL_LAYER_NO,
MON_DEFL_FLX_BAKCAL_LAYER.RECORD_STATUS =‘E’ (many to one check)

Error Message: MON_DEFL_FLX BAKCAL_POINT-E-1, Matching records in
MON_DEFL_FLX BAKCAL_LAYER are not at Level E.
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Table: MON_DEFL_FLX_BAKCAL_SECT

If the EXPERIMENT_SECTION record with matching STATE_CODE, SHRP_ID, and
CONSTRUCTION_NO has EXPERIMENT_SECTION.CN_CHANGE_REASON in (7, 12, 13,
18, 19, 20, 43, 44, 45, 46, 47, 48, 51, 52, 55, 56), then CONSTRUCTION_NO =
REF_CONSTRUCTION_NO

Error Message: MON_DEFL_FLX BAKCAL_SECT-E-4, The CONSTRUCTION_NO and
REF_CONSTRUCTION_NO do not match and the structural capacity of this section has
changed.

CALC_PVMT_TEMP_MIN <= CALC_PVMT_TEMP_MEAN <= CALC_PVMT_TEMP_MAX

Error Message: MON_DEFL_FLX_BAKCAL_SECT-E-2, CALC_PVMT_TEMP fields fail MIN
<= MEAN <= MAX test.

ELASTIC_MODULUS_MIN<=ELASTIC_MODULUS_MEAN <= ELASTIC_MODULUS_MAX

Error Message: MON_DEFL_FLX_BAKCAL_SECT-E-3, ELASTIC_MODULUS fields fail
MIN <= MEAN <= MAX test.

Tables: MON_DEFL_FLX_BAKCAL_SECT, MON_DEFL_FLX_BAKCAL_POINT

For matching STATE_CODE, SHRP_ID, TEST_DATE, BAKCAL_LAYER_NO,
DROP_HEIGHT, if MON_DEFL_FLX_BAKCAL_POINT.SECTION.STAT_INCLUDE_FLAG
=‘1', then MON_DEFL_FLX_ BAKCAL_POINT.RECORD_STATUS = ‘E’ (one to many
check)

Error Message: MON_DEFL_FLX BAKCAL_SECT-E-1, Matching records in
MON_DEFL_FLX_BAKCAL_POINT must be at Level E.

Table: MON_DEFL_FLX_NMODEL_POINT, EXPERIMENT_SECTION

If the EXPERIMENT_SECTION record with matching STATE_CODE, SHRP_ID, and
CONSTRUCTION_NO has EXPERIMENT_SECTION.CN_CHANGE_REASON in (7,12, 13,
18, 19, 20, 43, 44, 45, 46, 47, 48, 51, 52, 55, 56), then CONSTRUCTION_NO =
REF_CONSTRUCTION_NO

Error Message: MON_DEFL_FLX_NMODEL_POINT-E-3, The CONSTRUCTION_NO and
REF_CONSTRUCTION_NO do not match and the structural capacity of this section has
changed.

Tables: MON_DEFL_FLX_NMODEL_POINT, MON_DEFL_FLX_BAKCAL_BASIN

For matching STATE_CODE, SHRP_ID, TEST_DATE, LANE_NO, FWD_PASS,
POINT_LOC, MON_DEFL_FLX BAKCAL_BASIN.RECORD_STATUS = ‘E’ (many to one
check)

Error Message: MON_DEFL_FLX NMODEL_POINT-E-2, Matching records in
MON_DEFL_FLX BAKCAL_BASIN must be at Level E.
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Tables: MON_DEFL_FLX_NMODEL_POINT, MON_DEFL_FLX_BAKCAL_LAYER

e For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, BAKCAL_LAYER,
MON_DEFL_FLX_BAKCAL_LAYER.RECORD_STATUS =‘E’ (many to one check)

Error Message: MON_DEFL_FLX NMODEL_POINT-E-1, Matching records in
MON_DEFL_FLX_BAKCAL_LAYER must be at Level E.

Table: MON_DEFL_FLX_NMODEL_SECT
e CALC_PVMT_TEMP_MIN <= CALC_PVMT_TEMP_MEAN <= CALC_PVMT_TEMP_MAX

Error Message: MON_DEFL_FLX_NMODEL_SECT-E-2, CALC_PVMT_TEMP fields fail MIN
<= MEAN <= MAX test.

e MODULUS_HIGHEST _LOAD_MIN <= MODULUS_HIGHEST_LOAD_MEAN <=
MODULUS_HIGHEST_LOAD_MAX

Error Message: MON_DEFL_FLX_NMODEL_SECT-E-3, MODULUS_HIGHEST_LOAD
fields fail MIN <= MEAN <= MAX test.

Tables: MON_DEFL_FLX_NMODEL_SECT, MON_DEFL_FLX_NMODEL_POINT

e For matching STATE_CODE, SHRP_ID, TEST_DATE, BAKCAL_LAYER_NO, if
MON_DEFL_FLX_NMODEL_POINT.SECTION_STAT_INCLUDE_FLAG = ‘1, then
MON_DEFL_FLX_NMODEL_POINT.RECORD_STATUS ='E’ (one to many check)

Error Message: MON_DEFL_FLX NMODEL_SECT-E-1, Matching records in
MON_DEFL_FLX_NMODEL_POINT must be at Level E.

e For each record in MON_DEFL_FLX NMODEL_SECT, at least five records must exist in
MON_DEFL_FLX_NMODEL_POINT with matching STATE_CODE, SHRP_ID, TEST_DATE,
BAKCAL_LAYER_NO

Error Message: MON_DEFL_FLX NMODEL_SECT-E-4, There must be at least 5 records in
MON_DEFL_FLX_NMODEL_POINT with matching STATE_CODE, SHRP_ID, TEST_DATE,
BAKCAL_LAYER_NO.

Table: MON_DEFL_LOC_INFO

e |If LANE_NO notin {C4, C5, F4, F5, J4, J5}, then CRACK_JOINT_OPEN_WIDTH must be
null

Error message: MON_DEFL_LOC_INFO-E-101 Crack/joint width measurement should not
exist for {STATE_CODE, SHRP_ID, TEST_DATE, TEST_TIME, LANE_NO}.

Tables: MON_DEFL_LOC_INFO, EXPERIMENT_SECTION

e For all records in MON_DEFL_LOC_INFO, if the record in EXPERIMENT_SECTION with
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matching STATE_CODE and SHRP_ID where CONSTRUCTION_NO = 1% and GPS_SPS =
"G", and the right most character of MON_DEFL_LOC_INFO.LANE_NO =0, then
MON_DEFL_LOC_INFO.POINT_LOC must be between -31 - 0 or 152 - 183

Error message: MON_DEFL_LOC_INFO-E-102 POINT_LOC for FWD test pit measurement
not between -31 to 0 or 152 to 183 meters for {STATE_CODE, SHRP_ID, TEST_DATE,
POINT_LOC}

e For all records in MON_DEFL_LOC_INFO, if the record in EXPERIMENT SECTION with
matching STATE CODE and SHRP ID where CONSTRUCTION_NO = 12 and GPS _SPS =
"G", and the right most character of MON_DEFL_LOC_INFO. LANE_NO <> 0, then
MON_DEFL_LOC_INFO.POINT_LOC must be between -19 - 171

Error message: MON_DEFL_LOC_INFO-E-103 POINT_LOC for FWD non-test pit
measurement not between -19 to 171 meters for {STATE_CODE, SHRP_ID, TEST_DATE,
POINT_LOC}

e For all records in MON_DEFL_LOC_INFO, if the record in EXPERIMENT SECTION with
matching STATE CODE and SHRP ID where CONSTRUCTION_NO = 1% and GPS _SPS =
“S”and EXPERIMENT_NO =1, 2, 3, 4, or 8, then the rightmost character of
MON_DEFL_LOC_INFO.LANE_NO <>0

Error Message: MON_DEFL_LOC_INFO-E-104 Test pit LANE_NO =
{MON_DEFL_LOC_INFO.LANE_NO} not valid for SPS section {STATE_CODE, SHRP_ID,
TEST_DATE, POINT_LOC}

Tables: MON_DEFL_LOC_INFO, EXPERIMENT_SECTION, SPS_PROJECT_STATIONS

Note to Programmer: To implement these checks at this time, perform a check to see if matching
records exists in SPS_PROJECT_STATIONS. If it does not, then print the following error
message MON_DEFL_LOC_INFO-E-111. Location of Test relative to section cannot be
determined. No record for {TEST_SECTION} in SPS_PROJECT_STATIONS; manual review of
location required {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}

e For each record in MON_DEFL_LOC_INFO, if the record in EXPERIMENT_SECTION with
matching STATE_CODE and SHRP_ID where CONSTRUCTION_NO = 1%, GPS_SPS ="S",
and EXPERIMENT_NOisin{1, 2, 3, 4, 8, 9, 9C, 9J, 9N, 90}, and SEAS_ID is null, for
SPS PROJECT_STATIONS.TEST_SECTION equal the combination of
MON_DEFL_LOC_INFO.STATE_CODE and MON_DEFL_LOC_INFO.SHRP_ID, then -1.6 <
MON_DEFL_LOC_INFO.POINT_LOC < SPS_PROJECT_STATIONS.END_STATION -

SPS PROJECT_STATIONS.START_STATION + 1.6

Error message: MON_DEFL_LOC_INFO-E-105 FWD measurement on non-SMP SPS
project not inside or within 1.6 meters of the monitoring section limits as determined by
section length computed from SPS_PROJECT_STATIONS for MON_DEFL_LOC_INFO
{STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}.

e For each record in MON_DEFL_LOC_INFO, if the record in EXPERIMENT_SECTION with
matching STATE_CODE and SHRP_ID where CONSTRUCTION_NO = 1%, GPS_SPS ="S",
and EXPERIMENT _NOisin {5, 6, 7} for SPS_PROJECT_STATIONS.TEST_SECTION

2 This check does NOT match CONSTRUCTION_NO values between tables. Locations for deflection
testing are based on original experimental assignment. Thus all values of CONSTRUCTION_NO in
MON_DEFL_LOC_INFO should have the same test locations.
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equal the combination of MON_DEFL_LOC_INFO.STATE_CODE and
MON_DEFL_LOC_INFO.SHRP_ID and the right most character of
MON_DEFL_LOC_INFO.LANE_NO <> 0, then -1.6 < MON_DEFL_LOC_INFO.POINT_LOC
<SPS PROJECT_STATIONS.END_STATION -

SPS PROJECT_STATIONS.START_STATION + 1.6

Error message: MON_DEFL_LOC_INFO-E-106 FWD measurement on SPS 5, 6, or 7
project with LANE_NO not ending in 0, not inside or within 1.6 meters of the monitoring
section limits as determined by section length computed from SPS_PROJECT_STATIONS
for MON_DEFL_LOC_INFO {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}.

For each record in MON_DEFL_LOC_INFO, if the record in EXPERIMENT_SECTION with
matching STATE_CODE and SHRP_ID where CONSTRUCTION_NO = 1%, GPS_SPS ="S",
and EXPERIMENT_NO is in {5, 6, 7} for SPS_PROJECT_STATIONS.TEST_SECTION
equal the combination of MON_DEFL_LOC_INFO.STATE_CODE and
MON_DEFL_LOC_INFO.SHRP_ID and the right most character of
MON_DEFL_LOC_INFO.LANE_NO =0, then -31 < MON_DEFL_LOC_INFO.POINT_LOC
and <=0 or SPS_PROJECT_STATIONS.END_STATION -
SPS_PROJECT_STATIONS.START_STATION <= MON_DEFL_LOC_INFO.POINT_LOC
<= SPS_PROJECT_STATIONS.END_STATION -
SPS_PROJECT_STATIONS.START_STATION + 31

Error message: MON_DEFL_LOC_INFO-E-107 FWD measurement on SPS 5, 6, or 7 project
with LANE_NO ending in 0, not within 31 meters before or after monitoring section limits as
determined by section length computed from SPS_PROJECT_STATIONS for
MON_DEFL_LOC_INFO {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}.

Tables: MON_DEFL_LOC_INFO, MON_DEFL_DEV_CONFIG

For each record in MON_DEFL_LOC_INFO a record must exist in
MON_DEFL_DEV_CONFIG with matching CONFIGURATION_NO

Error message: MON_DEFL_LOC_INFO-E-108 A matching record does not exist in
MON_DEFL_DEV_CONFIG for MON_DEFL_LOC_INFO {SHRP_ID, STATE_CODE,
TEST_DATE, TEST_TIME, CONFIGURATION_NO, POINT_LOC, LANE_NO}.

For each record in MON_DEFL_DEV_CONFIG a record must exist in
MON_DEFL_LOC_INFO with matching CONFIGURATION_NO

Error message: MON_DEFL_LOC_INFO-E-109 A matching record does not exist in
MON_DEFL_LOC_INFO for MON_DEFL_DEV_CONFIG {CONFIGURATION_NO}.

Tables: MON_DEFL_LOC_INFO, MON_DEFL_TEMP_DEPTHS, EXPERIMENT_SECTION

For each record in MON_DEFL_LOC_INFO where LANE_NO is not in {S*, G*, L*, P*} and
record in EXPERIMENT_SECTION with matching STATE_CODE and SHRP_ID with
CONSTRUCTION_NO = 1%, GPS_SPS="S" and EXPERIMENT_NO is not 3 or 4, then at
least one record must exist in MON_DEFL_TEMP_DEPTHS with matching SHRP_ID,
STATE_CODE, TEST_DATE

Error message: MON_DEFL_LOC_INFO-E-110 Pavement layer temperature data set
missing for {STATE_CODE, SHRP_ID, TEST_DATE, DEFL_UNIT_ID}.
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Note to Programmer: At this point, set RECORD_STATUS = E for all MON_DEFL_LOC_INFO
records passing the previous level E checks.

Tables: MON_DEFL_MASTER, MON_DEFL_LOC_INFO

Note to Programmer: Perform this check after completing the level E checks on
MON_DEFL_LOC_INFO.

e For each record in MON_DEFL_ MASTER at least 10 matching records in
MON_DEFL_LOC_INFO must have RECORD_STATUS = ‘E’

Error message: MON_DEFL_MASTER-E-101 less than 10 matching records exist in
MON_DEFL_LOC_INFO for {STATE_CODE, SHRP_ID, TEST_DATE, DEFL_UNIT_ID}.

Note to Programmer: At this point set RECORD_STATUS = E for all MON_DEFL_MASTER
records passing the previous Level E check.

Note to Programmer: The QC checks on MON_DEFL_RGD_ BAKCAL_LAYER and
MON_DEFL_RGD_BAKCAL_BASIN should be run before running checks on other tables.

Table: MON_DEFL_RGD_BAKCAL_LAYER, EXPERIMENT_SECTION

o If the EXPERIMENT_SECTION record with matching STATE_CODE, SHRP_ID, and
CONSTRUCTION_NO has EXPERIMENT_SECTION.CN_CHANGE_REASON in (7, 12, 13,
18, 19, 20, 43, 44, 45, 46, 47, 48, 51, 52, 55, 56), then CONSTRUCTION_NO =
REF_CONSTRUCTION_NO

Error Message: MON_DEFL_RGD_BAKCAL_LAYER-E-2, CONSTRUCTION_NO and
REF_CONSTRUCTION_NO are not equal. Compare layer structures in TST_LO5B for
CONSTRUCTION_NO and REF_CONSTRUCTION_NO. If no significant structural
difference, manually upgrade RECORD_STATUS to E.

Tables: MON_DEFL_RGD_BAKCAL_LAYER, TST_LO05B

e For each non-null MON_DEFL_RGD BAKCAL_LAYER.LO5B_BASE_NO_* field, the record
in TST_LO5B with matching STATE_CODE, SHRP_ID, REF_CONSTRUCTION_NO =
CONSTRUCTION_NO, and LO5B_BASE_NO_* = LAYER_NO must have
RECORD_STATUS =E

Error Message: MON_DEFL_RGD_BAKCAL_LAYER-E-1x, where x = a - g, Matching
layers in TST_LO5B must be at level E for {STATE_CODE, SHRP_ID,
REF_CONSTRUCTION_NO, LO5B_BASE_NO_*}.

e For each non-null MON_DEFL_RGD_BAKCAL_LAYER.LO5B_PCC_LAYER_NO_* field, the
record in TST_LO5B with matching STATE_CODE, SHRP_ID, REF_CONSTRUCTION_NO =
CONSTRUCTION_NO, and LO5B_PCC_LAYER_NO_* = LAYER_NO must have
RECORD_STATUS =E

Error Message: MON_DEFL_RGD_BAKCAL_LAYER-E-1x, where x = h - j, Matching layers
in TST_LO5B must be at level E for {STATE_CODE, SHRP_ID, REF_CONSTRUCTION_NO,
LO5B_PCC_LAYER_NO_*}.
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Tables: MON_DEFL_RGD_BAKCAL_BASIN, MON_DEFL_LOC_INFO

e One record in MON_DEFL_LOC_INFO with matching STATE_CODE, SHRP_ID,
CONSTRUCTION_NO, TEST_DATE, LANE_NO, and POINT_LOC must have
RECORD_STATUS equal E

Error Message: MON_DEFL_RGD_BAKCAL_BASIN-E-1, There must be a matching record
in MON_DEFL_LOC_INFO at Level E.

Tables: MON_DEFL_RGD_BAKCAL_BASIN, MON_DEFL_LOC_INFO,
MON_DEFL_DEV_SENSORS

e For records in MON_DEFL_DEV_SENSORS with matching CONFIGURATION_NO
determined from record in MON_DEFL_LOC_INFO with matching STATE_CODE, SHRP_ID,
TEST_DATE, and LANE_NO, the CENTER_OFFSET must be equal to the following:

SENSOR_NO | CENTER_OFFSET
1 0
3 305
5 610
6 914

And, MON_DEFL_DEV_SENSORS.CENTER_OFFSET_FLAG must be null

Error Message: MON_DEFL_RGD_BAKCAL_BASIN-E-2, Sensor offsets do not match
values used in the backcalculation or CENTER_OFFSET_FLAG is not null. {SENSOR_NO,
CENTER_OFFSET}.

Note to Programmer: This check only needs to be performed once for each set of records in
MON_DEFL_RGD_BAKCAL_BASIN with matching STATE_CODE, SHRP_ID, TEST_DATE
and LANE_NO. If one record fails this check, all matching records fail the check. For
computational efficiency, it may be necessary to first sort MON_DEFL_RGD_BAKCAL_BASIN
by STATE_CODE, SHRP_ID, and TEST_DATE so that blocks of matching records can be
treated as a group. Also, if the set of records in MON_DEFL_DEV_SENSORS with the same
CONFIGURATION_NO fail this check, then all other checks on
MON_DEFL_RGD_BAKCAL_BASIN with the same CONFIGURATION_NO will/should also fail.
Consideration should also be given to tailoring the error message to reduce the amount printout;
i.e., it might be more prudent to list all of the records in MON_DEFL_RGD_BAKCAL_BASIN that
fail, rather than to list all of the records as indicated above.

Table: MON_DEFL_RGD BAKCAL_POINT
e For the same record, if (2 <= KVAL_FLAG <=5) or (2 <= RAD_REL_STIFF_DL_FLAG <=5)

or (2 <= EPCC_DL_FULL_BOND_FLAG <= 5), then KVAL_FLAG =
RAD_REL_STIFF_DL_FLAG and KVAL_FLAG = EPCC_DL_FULL_BOND_FLAG
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Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-4, Invalid combination of
KVAL_FLAG = {value}, RAD_REL_STIFF_DL FLAG = {value}, and
EPCC _DL_FULL BOND_FLAG = {value}.

For the same record, if (2 <= KVAL_FLAG <= 5) or (2 <= RAD_REL_STIFF_DL_FLAG <= 5)
or (2 <= EPCC_DL_FULL_SLIP_FLAG <= 5), then KVAL_FLAG =
RAD_REL_STIFF_DL_FLAG and KVAL_FLAG = EPCC_DL_FULL_SLIP_FLAG

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-5, Invalid combination of
KVAL_FLAG = {value}, RAD_REL_STIFF_DL_FLAG = {value}, and
EPCC_DL_FULL_SLIP_FLAG = {value}.

For the same record, if 2 <= KVAL_FLAG <= 6, then SECT_STAT_INCLUDE_FLAG_DL =2

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-6, Invalid combination of
KVAL_FLAG ={value} and SECT_STAT_INCLUDE_FLAG_DL = {value}.

For the same record, if (2 <= ESUBGR_FLAG <=5) or (2 <= RAD_REL_STIFF_ES_FLAG
<=5) or (2 <= EPCC_ES FLAG <=5), then ESUBGR_FLAG =
RAD_REL_STIFF_ES FULL_BOND_FLAG and KVAL_FLAG = EPCC_ES FLAG

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-7, Invalid combination of
ESUBGR_FLAG = {value}, RAD_REL_STIFF_ES_FULL_BOND_FLAG = {value}, and
EPCC_ES_FLAG = {value}.

For the same record, if (2 <= ESUBGR_FLAG <=5) or (2 <= RAD_REL_STIFF_ES _FLAG
<=5) or (2 <= EPCC_ES_FLAG <=5), then ESUBGR_FLAG =
RAD_REL_STIFF_ES FULL_SLIP_FLAG and KVAL_FLAG = EPCC_ES FLAG

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-8, Invalid combination of
ESUBGR_FLAG = {value}, RAD_REL_STIFF_ES_FULL_SLIP_FLAG = {value}, and
EPCC_ES_FLAG = {value}.

For the same record, if 2 <= ESUBGR_FLAG <= 6, then SECT_STAT_INCLUDE_FLAG_ES
=2

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-9, Invalid combination of
ESUBGR_FLAG = {value} and SECT_STAT_INCLUDE_FLAG_ES = {value}.

For the same record, if SECT_STAT_INCLUDE_FLAG_DL = 2, then
SECT_STAT_INCLUDE_FLAG_ES <> 2, and vice versa.

Error Message: MON_DEFL _RGD_BAKCAL_POINT-E-14, Invalid combination of
SECT_STAT_INCLUDE_FLAG_DL ={value} and SECT_STAT_INCLUDE_FLAG_ES =
{value}.

For the same record, if EBASE_DL_FULL_BOND is not NULL, then EPCC_DL_FULL_BOND
>= EBASE_DL_FULL_BOND

Error Message: MON_DEFL _RGD_BAKCAL_POINT-E-16, Invalid combination of
EPCC_DL_FULL_BOND = {value} and EBASE_DL_FULL_BOND = {value}.

For the same record, if EBASE_DL_FULL_SLIP is not NULL, then EPCC_DL_FULL_SLIP >=
EBASE_DL_FULL_SLIP
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Error Message: MON_DEFL _RGD_BAKCAL_POINT-E-17, Invalid combination of
EPCC_DL_FULL_SLIP = {value} and EBASE_DL_FULL_SLIP = {value}.

e For the same record, if EBASE_ES FULL BOND is not NULL, then
EPCC_ES FULL _BOND >= EBASE_ES FULL_BOND

Error Message: MON_DEFL _RGD_BAKCAL_POINT-E-19, Invalid combination of
EPCC_ES_FULL_BOND = {value} and EBASE_ES_FULL_BOND = {value}.

e For the same record, if EBASE_ES_FULL_SLIP is not NULL, then EPCC_ES_FULL_SLIP
>= EBASE_ES_FULL_SLIP

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-20, Invalid combination of
EPCC_ES_FULL_SLIP = {value} and EBASE_ES_FULL_SLIP = {value}.

Tables: MON_DEFL_RGD_BAKCAL_POINT, MON_DEFL_RGD_BAKCAL_BASIN

e Forrecords in MON_DEFL_RGD_BAKCAL_BASIN with matching STATE_CODE,
SHRP_ID, TEST_DATE, LANE_NO, FWD_PASS, POINT_LOC, TEST_TIME, and
DROP_HEIGHT, RECORD_STATUS must equal “E”

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-2, Matching records in
MON_DEFL_RGD_BAKCAL_BASIN are not at Level E.

Tables: MON_DEFL_RGD_BAKCAL_POINT, MON_DEFL_RGD_BAKCAL_LAYER

e One record must existin MON_DEFL_RGD_BAKCAL_LAYER with matching SHRP_ID,
STATE_CODE, and CONSTRUCTION_NO with RECORD_STATUS = E

Error Message: MON_DEFL_RGD_BAKCAL_POINT-E-1, No matching records in
MON_DEFL_RGD_BAKCAL_LAYER with RECORD_STATUS =E.

Tables: MON_DEFL_RGD_BAKCAL_SECT, MON_DEFL_MASTER

e Forrecords in MON_DEFL_MASTER with matching STATE_CODE, SHRP_ID, and
TEST_DATE, RECORD_STATUS must equal “E”

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-2, Matching records in
MON_DEFL_MASTER are not at level E.

Tables: MON_DEFL_RGD_BAKCAL_SECT, MON_DEFL_RGD_BAKCAL_POINT

e More than three records must exist in MON_DEFL_RGD_BAKCAL_POINT with matching
STATE_CODE, SHRP_ID, CONSTRUCTION_NO, TEST_DATE, and FWD_PASS with
RECORD_STATUS =E

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-3, At least three matching records do
not exist in MON_DEFL_RGD_BAKCAL_POINT with RECORD_STATUS = E.
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Tables: MON_DEFL_RGD_BAKCAL_SECT, MON_DEFL_RGD_BAKCAL_LAYER

e Forevery record in MON_DEFL_RGD_BAKCAL_LAYER with matching STATE_CODE,
SHRP_ID, and CONSTRUCTION_NO with RECORD_STATUS =E, -0.1 <
MON_DEFL_RGD_BAKCAL_ LAYER.MODULUS_RATIO - MODULUS_RATIO < 0.1

Error Message: MON_DEFL _RGD_BAKCAL_SECT-E-4, EPCC to EBASE modulus ratio is
different from the ratio in the matching record in MON_DEFL_RGD_BAKCAL_LAYER, or
the latter does not exist.

Table: MON_DEFL_RGD_BAKCAL_SECT
e Forthe same record, NO_DL_ACCEPT <= TOT_NO_BASINS

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-6, NO_DL_ACCEPT = {value) >
TOT_NO_BASINS = {value).

e For the same record, NO_ES ACCEPT <= TOT_NO_BASINS

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-7, NO_ES_ACCEPT = {value) >
TOT_NO_BASINS = {value).

e For the same record, NO_ EPCC_DL_ACCEPT <= NO_DL_ACCEPT

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-8, NO_EPCC_DL_ACCEPT =
{value) > NO_DL_ACCEPT = {value).

o For the same record, NO_EPCC_ES_ACCEPT <= NO_ES_ACCEPT

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-9, NO_EPCC_ES_ACCEPT =
{value) > NO_ES ACCEPT = {value).

e For the same record, if NO_DL_ACCEPT < 0.3 * TOT_NO_BASINS, then DL_STAT_FLAG =
2

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-10, Invalid combination of
NO_DL_ACCEPT = {value), TOT_NO_BASINS = {value), and DL_STAT_FLAG = {value).

e For the same record, if NO_ES ACCEPT <0.3* TOT_NO_BASINS, then ES_STAT_FLAG =
2

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-11, Invalid combination of
NO_ES_ACCEPT = {value), TOT_NO_BASINS = {value), and ES_STAT_FLAG = {value).

e For the same record, K VAL _MIN <= K_VAL_MEAN <= K_VAL_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-20, Invalid combination of
K_VAL_MIN = {value), K_VAL_MEAN = {value), and K_VAL_MAX = {value).

e For the same record, ESUBGR_MIN <= ESUBGR_MEAN <= ESUBGR_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-21, Invalid combination of
ESUBGR_MIN = {value), ESUBGR_MEAN = {value), and ESUBGR_MAX = {value).
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e For the same record, RAD_REL_STIFF_DL_MIN <= RAD_REL_STIFF_DL_MEAN <=
RAD_REL_STIFF_DL_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-22, Invalid combination of
RAD_REL_STIFF_DL_MIN = {value), RAD_REL_STIFF_DL_MEAN = {value), and
RAD_REL_STIFF_DL_MAX = {value).

e For the same record, RAD_REL_STIFF_ES MIN <= RAD_REL_STIFF_ES MEAN <=
RAD_REL_STIFF_ES_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-23, Invalid combination of
RAD_REL_STIFF_ES_MIN = {value), RAD_REL_STIFF_ES_MEAN = {value), and
RAD_REL_STIFF_ES_MAX = {value).

e For the same record, EPCC_DL_MIN <= EPCC_DL_MEAN <= EPCC_DL_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-24, Invalid combination of
EPCC_DL_MIN ={value), EPCC_DL_MEAN = {value), and EPCC_DL_MAX = {value).

e For the same record, EPCC_ES_MIN <= EPCC_ES_MEAN <= EPCC_ES_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-25, Invalid combination of
EPCC_ES_MIN ={value), EPCC_ES_MEAN = {value), and EPCC_ES_MAX = {value).

e For the same record, EBASE_DL_MIN <= EBASE_DL_MEAN <= EBASE_DL_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-26, Invalid combination of
EBASE_DL_MIN = {value), EBASE_DL_MEAN = {value), and EBASE_DL_MAX = {value).

e For the same record, EBASE_ES_MIN <= EBASE_ES_MEAN <= EBASE_ES_MAX

Error Message: MON_DEFL_RGD_BAKCAL_SECT-E-27, Invalid combination of
EBASE_ES MIN = {value), EBASE_ES MEAN = {value), and EBASE_ES_MAX = {value).

Table: MON_DEFL_TEMP_DEPTHS

e LAYER_TEMP_DEPTH_1 <> Nullor0
Error message: MON_DEFL_TEMP_DEPTHS-E-103 The level C and D checks on
LAYER_TEMPERATURE_DEPTH_1 should never be manually upgraded when it is Null or
zero for {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}.

e IfLAYER_TEMP_DEPTH_1 and LAYER_TEMP_DEPTH_2 are Not Null, then
LAYER TEMP_DEPTH_1 < LAYER_TEMP_DEPTH_2

Error message: MON_DEFL_TEMP_DEPTHS-E-101 LAYER_TEMP_DEPTH_1 =
{LAYER_TEMP_DEPTH_1} is deeper than LAYER_TEMP_DEPTH_2 =

{LAYER_TEMP_DEPTH-2} for {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOCY}; this

error should not be manually upgraded.

e IfLAYER_TEMP_DEPTH_2 and LAYER_TEMP_DEPTH_3 are Not Null, then
LAYER_TEMP_DEPTH_2 < LAYER_TEMP_DEPTH_3
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Error message: MON_DEFL_TEMP_DEPTHS-E-102 LAYER_TEMP_DEPTH_2 =
{LAYER_TEMP_DEPTH_2} is deeper than LAYER_TEMP_DEPTH_3 =
{LAYER_TEMP_DEPTH_3} for {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}; this
error should not be manually upgraded.

e IfLAYER_TEMP_DEPTH_3 and LAYER_TEMP_DEPTH_4 are Not Null, then
LAYER_TEMP_DEPTH_3 < LAYER_TEMP_DEPTH_4

Error message: MON_DEFL_TEMP_DEPTHS-E-105 LAYER_TEMP_DEPTH_3 =
{LAYER_TEMP_DEPTH_3} is deeper than LAYER_TEMP_DEPTH_4 =
{LAYER_TEMP_DEPTH_4} for {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}; this
error should not be manually upgraded.

e IfLAYER_TEMP_DEPTH_4 and LAYER_TEMP_DEPTH_5 are Not Null, then
LAYER_TEMP_DEPTH_4 < LAYER_TEMP_DEPTH_5

Error message: MON_DEFL_TEMP_DEPTHS-E-106 LAYER_TEMP_DEPTH_4 =
{LAYER_TEMP_DEPTH_4} is deeper than LAYER_TEMP_DEPTH_5 =
{LAYER_TEMP_DEPTH_5} for {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}; this
error should not be manually upgraded.

Tables: MON_DEFL_TEMP_DEPTHS, EXPERIMENT_SECTION

e Forrecords in MON_DEFL_TEMP_DEPTHS, if the record in EXPERIMENT_SECTION with
matching STATE_CODE and SHRP_ID where CONSTRUCTION_NO = 1® and GPS_SPS =
"G" -31 < MON_DEFL_TEMP_DEPTHS.POINT_LOC and < 0, OR 152 <
MON_DEFL_TEMP_ DEPTHS.POINT_LOC < 183

Error message: MON_DEFL_TEMP_DEPTHS-E-107 Temp location is either within the
monitoring section, or more than 31m from either end of test section, temperature may not be
representative, confirm location for {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}.

Tables: MON_DEFL_TEMP_DEPTHS, EXPERIMENT_SECTION, SPS_PROJECT_STATIONS

Note to Programmer: To implement these checks at this time, perform a check to see if matching
records exists in SPS_PROJECT_STATIONS, if it does not, then print the following error
message MON_DEFL_TEMP_DEPTHS-E-108. Location of temperature relative to section
cannot be determined. No record for {TEST_SECTION} in SPS_PROJECT_STATIONS; manual
review of location required {STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}.

e Forrecords in MON_DEFL_TEMP_DEPTHS, if the record in EXPERIMENT_SECTION with
matching STATE_CODE and SHRP_ID where CONSTRUCTION_NO = 1% and GPS_SPS =
"S" for SPS_PROJECT_STATIONS.TEST_SECTION equal the combination of
MON_DEFL_LOC_INFO.STATE_CODE and MON_DEFL_LOC_INFO.SHRP_ID, then -31 <
MON_DEFL_TEMP_DEPTHS.POINT_LOC <0, OR
SPS_PROJECT_STATIONS.END_STATION -
SPS_PROJECT_STATIONS.START_STATION <=
MON_DEFL_TEMP_DEPTHS.POINT_LOC <=
SPS PROJECT_STATIONS.END_STATION -

3 This check does NOT match CONSTRUCTION_NO values between tables. Locations for deflection

testing are based on original experimental assignment. Thus all values of CONSTRUCTION_NO in
MON_DEFL_LOC_INFO should have the same test locations.
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SPS_PROJECT_STATIONS.START_STATION + 31

Error message: MON_DEFL_TEMP_DEPTHS-E-109 Temp location is either within the
monitoring section or more than 31m from either end of test section as determined by section
length from SPS_PROJECT_STATIONS, confirm location for MON_DEFL_TEMP_DEPTHS
{STATE_CODE, SHRP_ID, TEST_DATE, POINT_LOC}.

Tables: MON_DEFL_TEMP_DEPTHS, MON_DEFL_MASTER

For each record in MON_DEFL_TEMP_DEPTHS at least one record must exist in
MON_DEFL_MASTER with matching STATE_CODE, SHRP_ID and TEST_DATE

Error message: MON_DEFL_TEMP_DEPTHS-E-110 No matching record exists in
MON_DEFL_MASTER for record in MON_DEFL_TEMP_DEPTHS {STATE_CODE,
SHRP_ID, TEST_DATE}.

Note to Progammer: At this point, set RECORD_STATUS = E for all
MON_DEFL_TEMP_DEPTHS records passing the previous level E checks.

Tables: MON_DEFL_TEMP_VALUES, MON_DEFL_MASTER

For each record in MON_DEFL_TEMP_VALUES at least one record must exist in
MON_DEFL_MASTER with matching STATE_CODE, SHRP_ID and TEST_DATE

Error message: MON_DEFL_TEMP_VALUES-E-101 No matching record exists in
MON_DEFL_MASTER for record in MON_DEFL_TEMP_VALUES {STATE_CODE,
SHRP_ID, TEST_DATE}.

Tables: MON_DEFL_TEMP_VALUES, MON_DEFL_LOC_INFO

For each record in MON_DEFL_TEMP_VALUES at least one record must exist in
MON_DEFL_LOC_INFO with matching STATE_CODE, SHRP_ID and TEST_DATE

Error message: MON_DEFL_TEMP_VALUES-E-102 No matching record exists in
MON_DEFL_LOC_INFO for record in MON_DEFL_TEMP_VALUES {STATE_CODE,
SHRP_ID, TEST_DATE}.

For each record in MON_DEFL_TEMP_VALUES where
MON_DEFL_TEMP_VALUES.LAYER_TEMPERATURE_1 is not null, then for all records in
MON_DEFL_LOC_INFO with matching STATE_CODE, SHRP_ID, and TEST_DATE -15<=
MON_DEFL_TEMP_VALUES.LAYER_TEMPERATURE_1 -
MON_DEFL_LOC_INFO.PVMT_SURF_TEMP -15 <=15

Error message: MON_DEFL_TEMP_VALUES-E-103 For {STATE_CODE, SHRP_ID,
TEST_DATE]} absolute difference in surface temp. {PVMT_SURF_TEMP} and 1st layer temp
{LAYER_TEMPERATURE_1} exceeds 15 degrees C.

Tables: MON_DEFL_TEMP_VALUES, MON_DEFL_TEMP_DEPTHS

For each record in MON_DEFL_TEMP_VALUES a record in MON_DEFL_TEMP_DEPTHS
with matching SHRP_ID, STATE_CODE, TEMPERATURE_DATE, and LOCATION_NO must
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exist

Error message: MON_DEFL_TEMP_VALUES-E-104 Matching record does not exist in
MON_DEFL_TEMP_DEPTHS for MON_DEFL_TEMP_VALUES = {SHRP_ID,
STATE_CODE, TEST_DATE, POINT_LOC, TIME_LAYER_TEMP}.

For each record in MON_DEFL_TEMP_VALUES the following conditions must exist for
record in MON_DEFL_TEMP_DEPTHS with matching SHRP_ID, STATE_CODE,
TEST_DATE, and POINT_LOC: If
MON_DEFL_TEMP_VALUES.LAYER_TEMPERATURE_1 is Not Null, then
MON_DEFL_TEMP_DEPTHS.LAYER_TEMP_DEPTH_1 must be Not Null

And

If MON_DEFL_TEMP_VALUES.LAYER_TEMPERATURE_2 is Not Null, then
MON_DEFL_TEMP_DEPTHS.LAYER_TEMP_DEPTH_2 must be Not Null

And

If MON_DEFL_TEMP_VALUES.LAYER_TEMPERATURE_3 is Not Null, then
MON_DEFL_TEMP_DEPTHS.LAYER_TEMP_DEPTH_3 must be Not Null

And

If MON_DEFL_TEMP_VALUES.LAYER_TEMPERATURE_4 is Not Null, then
MON_DEFL_TEMP_DEPTHS.LAYER_TEMP_DEPTH_4 must be Not Null

And

If MON_DEFL_TEMP_VALUES.LAYER_TEMPERATURE_5 is Not Null, then
MON_DEFL_TEMP_DEPTHS.LAYER_TEMP_DEPTH_5 must be Not Null

Error message: MON_DEFL_TEMP_VALUES-E-105 Missing temperature measurement
depth in MON_DEFL_TEMP_DEPTHS for MON_DEFL_TEMP_VALUES {SHRP_ID,
STATE_CODE, TEST_DATE, POINT_LOC, TIME_LAYER_TEMP}.

For each record in MON_DEFL_TEMP_DEPTHS at least one record must exist in
MON_DEFL_TEMP_VALUES for matching SHRP_ID, STATE_CODE, TEST_DATE,
POINT_LOC

Error message: MON_DEFL_TEMP_VALUES-E-106 Missing temperature measurement
records in MON_DEFL_TEMP_VALUES for MON_DEFL_TEMP_DEPTHS {SHRP_ID,
STATE_CODE, TEST_DATE, POINT_LOC}.

Note to Progammer: At this point, set RECORD_STATUS = E for all
MON_DEFL_TEMP_VALUES records passing the previous level E checks.

Table: All FWD tables

The following intra-module checks must be made for each deflection test (i.e., for each record in
MON_DEFL_MASTER). Only after all of the checks have been satisfied, can each of the
associated records be stepped up to Level E indicating that a particular deflection test has
passed the intra-module checks.

For each MON_DEFL_MASTER record, a matching record in MON_DEFL_LOC_INFO
where LANE_NO <> S*, G*, P*, L* and SHRP_ID <> ?3- or ?4— should have a matching
and valid record (i.e., a record that has reached level D) in both
MON_DEFL_TEMP_DEPTHS and MON_DEFL_TEMP_VALUES

Check that at least one valid record exists in MON_DEFL_DROP_DATA for each record in
MON_DEFL_LOC_INFO
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e Check that valid records exist in MON_DEFL_DEV_CONFIG and
MON_DEFL_DEV_SENSORS for each record in MON_DEFL_LOC_INFO

Table: MON_DEFL_DROP_DATA

e When LANE_NOin ('J4’, J5’, ‘C4’, ‘C5’), MON_DEFL_DROP_DATA.PEAK_DEFL_1
must be not null.

Error message: MON_DEFL_DROP_DATA-E120 Deflection for senor 1 is null for a load
transfer measurement, delete record. No manual upgrade.

e When LANE_NO in ('J4','C4’), MON_DEFL_DROP_DATA.PEAK_DEFL_*, where
*>MON_DEFL_DEV_SENSORS.SENSOR_NO determined in step 4 of the above table
population algorithm, must be not null.

Error message: MON_DEFL_DROP_DATA-E121. Deflection for sensor on unloaded
side for a approach side load transfer measurement is null, delete record. No manual
upgrade.

e When LANE_NO in (134, 1J5’, ‘C4’, ‘C5’), and the computed
LOAD_TRANSFER_EFFICIENCY using the formula in step 6, is greater than or equal to
130.

Error message: MON_DEFL_DROP_DATA-E122. Computed LTE is greater than 130%,
review drop data. No manual upgrade.
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F. Manual Upgrade Guidelines

The following actions can be taken whenever data with known errors has been uploaded or when
records fail the various QC checks:

Delete Data Single data fields, multiple fields and complete records can be
removed.

Edit Data Change data elements.

Manually Upgrade Data After inspection of records failing checks, SQL statements can

be applied to increase RECORD_STATUS to the next level. In
some instances, a record failing a check may be left at its
highest level of RECORD_STATUS without removal from the
database.

Delete Data

Erroneous data caused by measurement and equipment errors should be removed from the IMS.
In some cases single or groups of data elements within a record can be removed, and in other
cases the entire record should be deleted. If records are to be modified, then the modification
should occur prior to running the QC check programs. If records are modified after running the
QC programs, then all related records for the field measurement set in the other MON_DEFL_*
tables must have their RECORD_STATUS reset to A and the QC programs re-executed. If
changes are made to a data set and it is reloaded, then MON_DEFL_MASTER.LOAD_DATE
should be set to the current date. Some examples of deletions of FWD data include:

e Bad air or surface temperature measurements from the on-board FWD temperature sensors
should be deleted

e Within a drop data set record in MON_DEFL_DROP_DATA, peak deflection measurements
can be removed under the following conditions:

» Measurements contained in the PEAK_DEFL_1 field can be deleted from a record if the
value exceeds 2032 microns. Note that this is based on the maximum limit of accuracy
for the deflection sensors stated by the manufacturer

» |If PEAK _DEFL_2 exceeds 2032 microns, and PEAK_DEFL_1 also exceeds 2032
microns, and if the test is a basin measurement, then both PEAK_DEFL_1 and
PEAK_DEFL_2 can be deleted from a record

» If the test is a load transfer measurement, then the complete record must be deleted if
any of the PEAK_DEFL_* values exceed 2032 microns

» If the test is a basin test and PEAK_DEFL_N where N is 3 or greater exceeds 2032
microns, then the complete record must be removed

» If any of the PEAK_DEFL_* readings are negative, the complete record should be
deleted

e For records in MON_DEFL_DROP_DATA failing the minimum level D range check on

PEAK_DEFL_*, the entire drop data set should be examined for reasonableness. It has been
found that drop data sets which contain zero peak deflections are most often associated with

Page 5-29



equipment errors and have irregular deflection basin shapes. Records with anomalous or
erroneous deflection basins should be deleted. In some cases it is useful to refer to the
COMMENTS_1 and COMMENTS_2 field in the related record in MON_DEFL_LOC_INFO to
see if the field operator has identified the drop set as being erroneous. In many cases such
as this, the entire drop set should be deleted as well as the related record in
MON_DEFL_LOC_INFO.

e In general, single fields or values in the MON_DEFL_DEV_SENSORS and
MON_DEFL_DEV_CONFIG tables should never be deleted. Deletions to these tables should
be made to complete records if needed. However since multiple FWD data sets from
measurements performed on different days at different sites can share the same records in
these tables; i.e. have the same CONFIGURATION_NO, these deletions should be
performed with caution. If records in either one of these tables are deleted, then the record
with matching CONFIGURATION_NO in the other table must be deleted as well as complete
FWD data sets with matching CONFIGURATION_NO in the MON_DEFL_LOC_INFO.

Edit Data

Within this context, editing data means changing the value of a field in the data base. This should
only be performed when there is overwhelmingly convincing evidence available which supports
the change. If records are to be modified, then the modification should occur prior to running the
QC check programs. In general, if data fields in a record are modified after running the QC
programs, then all related records for the field measurement set in the other MON_DEFL_* tables
must have their RECORD_STATUS reset to A and the QC programs re-executed. There are a
few edits that can be made without the need to reset RECORD_STATUS, as noted below. If
changes are made to a data set after they have been previously uploaded to the IMS, then
MON_DEFL_MASTER.LOAD_ DATE should be set to the current date.

e The following edits can be made without need to reset RECORD_STATUS:
» Changes to the comments fields in MON_DEFL_LOC_INFO

» Changes to the values in MON_DEFL_DROP_DATA.HISTORY_STORED, although an
edit to this field should not normally be needed

» Entry of or changes to values in
MON_DEFL_DEV_SENSORS.CENTER_OFFSET_FLAG of 1 or 2

» Changes to MON_DEFL_TEMP_VALUES.WEATHER_CONDITION

e The following fields can be edited, provided convincing evidence is available supporting the
change. If any of these fields are modified, the RECORD_STATUS of all other related
records in the MON_DEFL_* tables should be reset to A. (Note that for some of these
changes, the IMS will automatically reset the record status back to A.)

» LANE_NO in MON_DEFL_LOC_INFO and MON_DEFL_DROP_DATA. Note that if
changes are made to this field in either table, then the change must also be made to
related records in the other table. Since LANE_NO is a key field, it can not be changed to
a value for another existing record.

» If avalue of 3 is entered in MON_DEFL _DEV_SENSORS.CENTER_OFFSET_FLAG

field, then the record status in MON_DEFL_DEV_SENSORS should be reset to A so that
the QC will check for matching record(s) in MON_DEFL_EST_SENSOR_OFFSET table
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» Correction of entries to .LAYER_TEMP_DEPTH* or LOCATION_NO in
MON_DEFL_TEMP_DEPTHS. The QC needs to be re-run to check related entries in
MON_DEFL_TEMP_VALUES and valid range.

» Correction of entries to LAYER_TEMPERATURE_* or LOCATION_NO in
MON_DEFL_TEMP_VALUES. The QC needs to be re-run to check related entries in
MON_DEFL_TEMP_DEPTHS and valid range.

Manually Upgrade Data
The following tables should never be manually upgraded: MON_DEFL_FLX_*.

One concept in development of the QC checks is to flag data extremes, illogical relationships,
and data relationships which violate LTPP test protocols. The FWD QC specifications were
significantly revised based on problems that have been identified with the FWD data. Some of the
checks were set to catch the "symptoms" of errant or abnormal data, but because of the structure
and nature of the data, data failing a check does not always mean the data is bad. Therefore, the
RCOCs must exercise judgment in the upgrade decision. In most cases an investigation of the
data will be required to differentiate good from bad data and to make the decision on whether or
not to apply a manual upgrade, remove the errant data, or leave the data in the IMS at a sub-level
E status. The following examples are not exhaustive; other conditions may exist which may
dictate another action. When in doubt, FHWA guidance and approval should be sought.

The following are some examples of when data failing a QC check should not be upgraded.

e In general, data failing a level C check should not be upgraded. The level C checks are
considered mandatory data elements. Records failing these checks, and those in other
related tables should be considered for removal from the IMS.

e When a peak deflection value exceeds 2,032 microns. See previous discussion on deletion of
fields with excessive deflection.

e Crack and joint opening measurements which exceed 25-mm. This is the maximum value
that can be entered by protocol. Values greater than 25-mm generally indicate that the
measurements were not performed using a metric measurement device.

e Data sets for which the deflection sensors relative gain values exceed the level D
specifications. In this situation, consideration should be given to either removing the peak
deflection values of the offending sensor, or leaving the entire FWD data set at level C.

e Data sets for which the POINT_LOC values exceed the level D specification. The level D
ranges have been set so that measurements occurring more than 31 m (100 feet) in front of
or after a 304 m (1000 foot) test section are flagged. More precise level E checks are also
performed, in which the actual length of SPS test sections are determined from the
SPS PROJECT_STATIONS table. Thus, records for SPS test sections failing the
POINT_LOC level E criteria may be due to an error in the SPS_PROJECT_STATIONS table,
which should be corrected. In those cases where measurements outside the monitoring
portion of the test section were performed for LANE_NO like JO and FO, it is recommended
that the matching records in MON_DEFL_POINT_LOC and MON_DEFL_DROP_DATA be
left in the data base below level E, since some of these tests were performed as part of pre-
SMP installation testing. Since these measurements were performed outside the monitoring
portion of the test section, the objective of this action is to make them harder to obtain so that
they are not automatically included in general data releases.

e Data sets with LANE_NO values which fail the level D check should not be upgraded. Instead
the LANE_NO should be corrected in accordance with LTPP protocol. SPR's should be
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issued for valid LANE_NO that are not defined in the level D QC check.

e Records which fail logical (i.e. less than, greater than, equal to) level E date relationship
checks should never be upgraded. The cause for these errors should be found and corrected.

e Records which fail the MON_DEFL_LOC_INFO level E check on
CRACK _JOINT_OPEN_WIDTH. Crack and joint opening measurements should not be
included for data sets in which the LANE_NO is not C4, C5, J4, or J5.

e Records which fail the MON_DEFL_TEMP_DEPTHS level E checks on relationship between
LAYER_TEMP_DEPTH_(N) and LAYER_TEMP_DEPTH_(N + 1). These depths should be
corrected so that LAYER_TEMP_DEPTH_(N) is shallower than LAYER_TEMP_DEPTH_(N
+1).

e Records which fail the level D check on MON_DEFL_DEV_CONFIG.PLATE_RADIUS. The
LTPP FWDs are equipped with only the two defined size load plates. Records should not
normally fail this check.

The following are examples of when records failing the QC should be manually upgraded:

¢ MON_DEFL_DROP_DATA records in which the peak deflections for the outer most sensors
fail the minimum range check. In this case the deflection basin must pass an engineering
reasonableness test in which the entire deflection basin must either all contain very small
deflections, or the deflection basin suggests a very weak deflection signature with a very
steep deflection-distance curvature. This check was added since it was found that the
majority of data sets with zero, or very low, deflection responses were errant.

e Data sets which fail the level E check between LANE_NO and CENTER_OFFSET. This
should only be done in the case where the RCOC has compelling evidence to suggest or
prove that the data was collected with non-standard sensor spacings.

e Data sets which exhibit strange or abnormal behavior which cannot be attributed to

equipment or measurement errors, provided they pass the test of engineering
reasonableness
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6 TRANSVERSE PROFILE AND RUTTING QC PROGRAMS

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when
changes are made to a given record or to selected related records.

B. Dependency Checks

No B Level checks are identified.

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are
required (i.e., X = always; * = conditionally).

Table Field Condition

MON_RUT_DEPTH_POINT LEFT_RUT_DEPTH X
RIGHT_RUT_DEPTH X

MON_T PROF_CROSS SLOPE No level C checks

MON_T_PROF_DEV_CONFIG No level C checks

MON_T_PROF_INDEX_POINT No level C checks

MON_T_PROF_INDEX_SECTION No level C checks

MON_T_PROF_MASTER DEVICE_CODE
NO_PROFILES

X X

MON_T_PROF_PROFILE X1
X2
X3
X4
X5
X6
X7
X8
X9
X10
Y1
Y2
Y3
Y4
Y5
Y6

HXXXXXXXXXXXXXXXX
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Y7
Y8
Y9
Y10

X X X X

D. Expanded Range Checks

Expanded range checks are applied to certain fields to identify data element values that fall
outside an expected range. Field names are listed below the bolded table name.

Table Units Range
MON_RUT_DEPTH_POINT

LEFT_RUT_DEPTH mm 0-76

RIGHT _RUT_DEPTH mm 0-76
MON_T _PROF_CROSS_SLOPE

ELEVATION_DIFF mm -200 - 200

T _PROF_WIDTH mm 3000 - 5000
MON_T_PROF_DEV_CONFIG

DIGITIZING_DATE > (01/01/1988
MON_T PROF_MASTER

FOOTPAD_SPACING mm null, 300 - 310

PVMT_WIDTH mm null, 3000 - 5000
MON_T_PROF_PROFILE

POINT_LOC -8.0 - 307.0

X1 mm 0 - 5000

X2 mm 0 - 5000

X3 mm 0 -5000

X4 mm 0 -5000

X5 mm 0 -5000

X6 mm 0 -5000

X7 mm 0 -5000

X8 mm 0 -5000

X9 mm 0 - 5000

X10 mm 0 - 5000

X11 mm null, 0 - 5000

X12 mm null, 0 - 5000

X13 mm null, 0 - 5000

X14 mm null, 0 - 5000

X15 mm null, 0 - 5000

X16 mm null, 0 - 5000

X17 mm null, 0 - 5000

X18 mm null, 0 - 5000

X19 mm null, 0 - 5000

X20 mm null, 0 - 5000

X21 mm null, 0 - 5000

X22 mm null, 0 - 5000

X23 mm null, 0 - 5000

X24 mm null, 0 - 5000

X25 mm null, 0 - 5000
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X26
X27
X28
X29
X30

MON_T_PROF_INDEX_POINT!

NEGATIVE_AREA
NEGATIVE_AREA FLAG
POSITIVE_AREA
FILL_AREA
POSITIVE_AREA_FLAG
FILL_AREA FLAG

LLH DEPTH_1 8
LLH_DEPTH_1_8 FLAG
LLH_OFFSET_
LLH_OFFSET_1_
LLH_WIDTH_1_8
LLH_WIDTH_1_8 FLAG
RLH_DEPTH_1_8
RLH_DEPTH_1_8_FLAG
RLH_OFFSET 1_8
RLH_OFFSET_1_8 FLAG
RLH_WIDTH_1_8
RLH_WIDTH_1_8_FLAG
LLH_DEPTH_WIRE_REF
LLH_DEPTH_WIRE_REF FLAG
LLH_OFFSET WIRE_REF
LLH_OFFSET_WIRE_REF_FLAG
LLH_WIDTH_WIRE_REF
LLH_WIDTH_WIRE_REF_FLAG
RLH_DEPTH_WIRE_REF
RLH_DEPTH_WIRE_REF_FLAG
RLH_OFFSET_WIRE_REF
RLH_OFFSET_WIRE_REF_FLAG
RLH_WIDTH_WIRE_REF
RLH_WIDTH_WIRE_REF_FLAG
TRANS_PROFILE_ MEASURE_LEN mm
DATA_PROCESS_EXTRACT DATEdate
SECTION_STAT_INCLUDE_FLAG

18
1_8 FLAG

MON_T_PROF_INDEX_SECTION*

T_PROF_DEVICE_CODE
NO_PROFILES
NEGATIVE_AREA_MEAN
NEGATIVE_AREA_STD
NEGATIVE_AREA_MIN
NEGATIVE_AREA_MAX
POSITIVE_AREA_MEAN
POSITIVE_AREA_STD
POSITIVE_AREA_MIN
POSITIVE_AREA_MAX
FILL_AREA_MEAN

mm
mm
mm
mm
mm
sq mm
sq mm
sq mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm

mm

mm

sq mm
sq mm
sq mm
sq mm
sg mm
sg mm
sg mm
sq mm
sq mm

need to consider QC runs including this table.

null, 0 - 5000
null, 0 - 5000
null, 0 - 5000
null, 0 - 5000
null, 0 - 5000

-150000 - 0
1,2

1,2

0 - 150000
0 - 150000
1,2
0-100

1,2

1370 - 4600
1,2

0 -1800
1,2
0-100
1,2

0 -2300
1,2
0-1800
1,2
0-100

1,2

1370 - 4600
1,2

0 - 4600
1,2
0-100

1,2
0-2300
1,2

0 - 4600
1,2

0 - 4600

> 07/04/1998
1,2

DorP
0-22
-110000 - 0
0 - 40000
-110000 -0
-110000 -0
0-110000
0 - 40000
0-110000
0 -110000
0 -110000

QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not
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FILL_AREA_STD
FILL_AREA_MIN
FILL_AREA_MAX
LLH_DEPTH_1_8 MEAN
LLH_DEPTH_1_8 STD
LLH_DEPTH_1_8 MIN
LLH_DEPTH_1_8 MAX
RLH_DEPTH_1_8_MEAN
RLH_DEPTH_1_8_STD
RLH_DEPTH_1_8_MIN
RLH_DEPTH_1_8_MAX
MAX_MEAN_DEPTH_1_8
LLH_WIDTH_1_8_MEAN

LLH_ WIDTH_1_8 STD
LLH_WIDTH_1_8_MIN
LLH_WIDTH_1_8 MAX
LLH_OFFSET_1_8 MEAN
LLH_OFFSET_1_8 _STD
LLH_OFFSET_1_8_MIN
LLH_OFFSET_1_8_MAX
RLH_WIDTH_1_8_MEAN
RLH_WIDTH_1_8_STD
RLH_WIDTH_1_8_MIN
RLH_WIDTH_1_8_MAX
RLH_OFFSET_1_8 MEAN
RLH_OFFSET_1_8 STD
RLH_OFFSET_1_8 MIN
RLH_OFFSET_1_8 MAX
LLH_DEPTH_WIRE_REF_MEAN
LLH_DEPTH_WIRE_REF_STD
LLH_DEPTH_WIRE_REF_MIN
LLH_DEPTH_WIRE_REF_MAX
RLH_DEPTH_WIRE_REF_MEAN
RLH_DEPTH_WIRE_REF_STD
RLH_DEPTH_WIRE_REF_MIN
RLH_DEPTH_WIRE_REF_MAX
MAX_MEAN_DEPTH_WIRE_REF
LLH_WIDTH_WIRE_REF_MEAN
LLH_WIDTH_WIRE_REF_STD
LLH_WIDTH_WIRE_REF_MIN
LLH_WIDTH_WIRE_REF_MAX
LLH_OFFSET_WIRE_REF_MEAN
LLH_OFFSET_WIRE_REF_STD
LLH_OFFSET_WIRE_REF_MIN
LLH_OFFSET_WIRE_REF_MAX
RLH_WIDTH_WIRE_REF_MEAN
RLH_WIDTH_WIRE_REF_STD
RLH_WIDTH_WIRE_REF_MIN
RLH_WIDTH_WIRE_REF_MAX
RLH_OFFSET_WIRE_REF_MEAN
RLH_OFFSET_WIRE_REF_STD
RLH_OFFSET_WIRE_REF_MIN
RLH_OFFSET_WIRE_REF_MAX
DATA_PROCESS_EXTRACT_DATEdate

sq mm
sq mm
sg mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm
mm

0 - 40000
0-110000
0 -110000
0-100
0-40
0-100
0-100
0-100
0-40
0-100
0-100
0-100
0-1800
0-800
0-1800
0-1800
1370 - 4600
0 - 800
1370 - 4600
1370 - 4600
0 -1800

0 - 800
0-1800
0-1800
0-2300
0-800
0-2300
0-2300
0-100
0-40
0-100
0-100
0-100
0-40
0-100
0-100
0-100

0 - 4600

0 - 1500

0 - 4600

0 - 4600
1370 - 4600
0 - 800
1370 - 4600
1370 — 4600
0 - 4600
0-1500

0 - 4600

0 - 4600
0-2300
0-800

0 - 2300

0 -2300

> 07/04/1998
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E. Intramodular Checks

Each E-type check is separated by a single line. In general, each bullet represents a
procedure, action, etc., of the check.

Table: MON_T_PROF_MASTER

e If DEVICE_CODE = “D” then FOOTPAD_SPACING must be NON-NULL

e |f DEVICE_CODE = “D” then PVMT_WIDTH must be NON-NULL

e |f DEVICE_CODE = "P” then FOOTPAD_SPACING must be NULL

e If DEVICE_CODE = “P” then PVMT_WIDTH must be NON-NULL

Note to Programmer: If above checks fail, set UPDATE_MASTER_FLAG= .F. If above checks

pass and all checks below pass for each SHRP_ID, STATE_CODE, SURVEY_DATE, set
MON_T_PROF_MASTER.RECORD_STATUS = E’

Tables: MON_T_PROF_MASTER, MON_T_PROF_DEV_CONFIG

For SHRP_ID, STATE_CODE, and SURVEY_DATE:

e Where DEVICE_CODE = “P”, check that a matching record exists in
MON_T_PROF_DEV_CONFIG, and set RECORD_STATUS =“E” in
MON_T_PROF_DEV_CONFIG

e Where DEVICE_CODE = “D", check that a matching record exists in
MON_T_PROF_DEV_CONFIG, and set RECORD_STATUS = “E” in
MON_T_PROF_DEV_CONFIG

Note to Programmer: If above checks fail, set UPDATE_MASTER_FLAG = .F.

Tables: MON_T_PROF_MASTER, MON_T_PROF_PROFILE
For SHRP_ID, STATE_CODE, SURVEY_DATE:

e |f DEVICE_CODE = “D” then NO_PROFILES must equal the total number of POINT_LOCs
within MON_T_PROF_PROFILE

e If DEVICE_CODE = “P” then NO_PROFILES must equal the total number of POINT_LOCs
within MON_T_PROF_PROFILE

Note to Programmer: If above checks fail, set UPDATE_MASTER_FLAG = .F. and
UPDATE_RUT_XY = .F.

For SHRP_ID, STATE_CODE, SURVEY_DATE, POINT_LOC:
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Access MON_T_PROF_MASTER and identify DEVICE_CODE, PVMT_WIDTH, and
FOOTPAD_SPACING

If DEVICE_CODE = “D”, then there must be valid non-null entries in
MON_T_PROF_PROFILE. X1 through X(1 + truncated
(PVMT_WIDTH/FOOTPAD_SPACING)), and Y1 through Y(1 + truncated
(PVMT_WIDTH/FOOTPAD_SPACING))

[Example: PVYMT_WIDTH = 3800 mm, FOOTPAD_SPACING = 305 mm; truncated
value = 12, valid entries should then exist in X1 through X13 and Y1 through Y13]

If DEVICE_CODE = “D”, then check to ensure X1 < X2 < X3 <X4 <-------------- X(1 +
truncated (PVMT_WIDTH/FOOTPAD_SPACING))

If DEVICE_CODE = “P”, then there should be valid non-null entries in X1 through X24 and
Y1 through Y24

If DEVICE_CODE = “P”, then check to ensure X1 < X2 < X3 < X4 <-------m------ X29 < X30

For all DEVICE_CODEs, (PVMT_WIDTH - 16mm) <= X?(last used) <= (PVMT_WIDTH +
16mm)

[For example, if X15 is the last NON-NULL X-coordinate, then (PVMT_WIDTH - 16mm)
<= X15 <= (PVMT_WIDTH + 16mm)]

Note to Programmer: If above checks fail, set UPDATE_MASTER_FLAG = .F. else if
UPDATE_RUT_XY =.T., set MON_T_PROF_PROFILE.RECORD_STATUS = ‘E’

Tables: MON_T_PROF_MASTER, MON_T_PROF_PROFILE, MON_T_PROF_DEV_CONFIG

All records in MON_T_PROF_PROFILE and MON_T_PROF_DEV_CONFIG, reaching
Level E, whose parent record in MON_T_PROF_MASTER is not at Level E will be set back
to Level D.

The QC checks for MON_T_PROF_PROFILE and MON_T_PROF_MASTER must be executed
before running the following level E QC checks. Manual upgrades should not be permitted for
records failing these level E checks.

Tables: MON_T_PROF_CROSS_SLOPE, MON_T_PROF_MASTER

For matching STATE_CODE, SHRP_ID, and SURVEY_DATE,
MON_T_PROF_CROSS_SLOPE.T_PROF_WIDTH <=
MON_T_PROF_MASTER.PVMT_WIDTH

Error Message: MON_T_PROF_CROSS_SLOPE-E-101, {STATE_CODE, SHRP_ID,
SURVEY_DATE} Recorded transverse profile width is greater than pavement width in
MON_T_PROF_MASTER

Tables: MON_T_PROF_CROSS_SLOPE, MON_T_PROF_PROFILE

For matching STATE_CODE, SHRP_ID, SURVEY_DATE, and POINT_LOC, There must
be a record in MON_T_PROF_PROFILE with RECORD_STATUS ='F’
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Error Message: MON_T_PROF_CROSS_SLOPE-E-102, {STATE_CODE, SHRP_ID,

SURVEY_DATE, POINT_LOC} RECORD_STATUS in MON_T_PROF_PROFILE is not = E

The QC checks for MON_T_PROF_PROFILE and MON_T_PROF_MASTER must be executed

before running the following level E QC checks.
Table: MON_T_PROF_INDEX_POINT?

e For matching STATE_CODE, SHRP_ID, SURVEY_DATE, POINT_LOC, record in
MON_T_PROF_PROFILE , MON_T_PROF_PROFILE.RECORD_STATUS = “E”

Error Message: Matching record does not exist in MON_T_PROF_PROFILE with
RECORD_STATUS =E.

e For matching STATE_CODE, SHRP_ID, SURVEY_DATE, record in
MON_T _PROF_MASTER, MON_T_PROF_MASTER.RECORD_STATUS ="“E"

Error Message: matching record does not exist in MON_T_PROF_MASTER with
RECORD_STATUS =E.

e LLH_DEPTH_1_8<=LLH_DEPTH_WIRE_REF

Error Message: LLH_DEPTH_1_ 8 = {value} is not less than or equal to
LLH_DEPTH_WIRE_REF = {value}

e RLH_DEPTH_1_8 <= RLH_DEPTH_WIRE_REF

Error Message: RLH_DEPTH_1 8 ={value} is not less than or equal to
RLH_DEPTH_WIRE_REF = {value}

e FILL_AREA >= ABSOLUTE VALUE [ NEGATIVE_AREA ]

Error Message: Fill area= {value} is not greater than or equal to the absolute value of the

negative area = {value}.
e LLH WIDTH_1 8<=LLH WIDTH_WIRE_REF

Error Message: LLH_WIDTH_1 8= {value} is not less than or equal to
LLH_WIDTH_WIRE_REF = {value}.

e RLH_WIDTH_1_8 <= RLH_WIDTH_WIRE_REF

Error Message: RLH_WIDTH_1 8 ={value} is not less than or equal to
RLH_WIDTH_WIRE_REF = {value}.

e TRANS_PROFILE_MEASURE_LENGTH /2<= LLH_OFFSET 1 8 <=
TRANS_PROFILE_MEASURE_LENGTH

Error Message: LLH_OFFSET_1 8 = {value} is not in the interval from

TRANS_PROFILE_MEASURE_LENGTH / 2 and TRANS_PROFILE_MEASURE_LENGTH

={value}.

2

to consider QC runs including this table.

QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not need
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e LLH WIDTH_1_8 <= TRANS_PROFILE_MEASURE_LENGTH

Error Message: LLH_WIDTH_1 8= {value} is not less than or equal to
TRANS_PROFILE_MEASURE_LENGTH = {value}.

e RLH_OFFSET_1_8 <= TRANS_PROFILE_MEASURE_LENGTH / 2

Error Message: RLH_OFFSET_1 8 ={value} is not less than or equal to
TRANS_PROFILE_ MEASURE_LENGTH / 2 = {value}.

e RLH_WIDTH_1_8 <= TRANS_PROFILE_MEASURE_LENGTH

Error Message: RLH_WIDTH_1 8 ={value} is not less than or equal to
TRANS_PROFILE_MEASURE_LENGTH = {value}.

e TRANS_PROFILE_MEASURE_LENGTH/2 <= LLH_OFFSET_WIRE_REF <=
TRANS_PROFILE_MEASURE_LENGTH

Error Message: LLH_OFFSET_WIRE_REF is not in the interval from
TRANS_PROFILE_MEASURE_LENGTH/2 and TRANS_PROFILE_MEASURE_LENGTH =
{value}.

e LLH_WIDTH_WIRE_REF <= TRANS_PROFILE_MEASURE_LENGTH

Error Message: LLH_WIDTH_WIRE_REF = {value} is not less than or equal to
TRANS_PROFILE_MEASURE_LENGTH = {value}.

e RLH_OFFSET_WIRE_REF <= TRANS_PROFILE_MEASURE_LENGTH /2

Error Message: RLH_OFFSET_WIRE_REF = {value} is not less than or equal to
TRANS_PROFILE_MEASURE_LENGTH / 2 = {value}.

e RLH_WIDTH_WIRE_REF <= TRANS_PROFILE_MEASURE_LENGTH

Error Message: RLH_WIDTH_WIRE_REF = {value} is not less than or equal to
TRANS_PROFILE_MEASURE_LENGTH = {value}.

The QC checks for MON_T_PROF_PROFILE and MON_T_PROF_MASTER must be executed
before running the following level E QC checks:

Table: MON_T_PROF_INDEX_SECTION®

e For matching STATE_CODE, SHRP_ID, SURVEY_DATE record in
MON_T PROF_MASTER, MON_T _PROF _MASTER.RECORD_STATUS =*“E”"

Error Message: Matching record in MON_T_PROF_MASTER does not have
RECORD_STATUS =E.

e For matching STATE_CODE, SHRP_ID, SURVEY_DATE records in
MON_T_PROF_INDEX_POINT where

QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not need
to consider QC runs including this table.
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MON_T_PROF_INDEX_POINT.SECTION_STAT INCLUDE_FLAG =1,
MON_T_PROF_INDEX_POINT.RECORD_STATUS = “E” (one to many check)

Error Message: All matching records in MON_T_PROF_INDEX_SECTION with
SECTION_STAT_INCLUDE_FLAG=1 do not have RECORD_STATUS =E.

NEGATIVE_AREA_MAX < NEGATIVE_AREA_MEAN < NEGATIVE_AREA_MIN

Error Message: NEGATIVE_AREA MAX = {value} is not less than
NEGATIVE_AREA_MEAN = {value} or, NEGATIVE_AREA_MEAN = {value} is not less than
NEGATIVE_AREA_MIN = {value}.

POSITIVE_AREA_ MIN <= POSITIVE_AREA_MEAN <= POSITIVE_AREA MAX

Error Message: POSITIVE_AREA_MIN = {value} is not less than or equal to
POSITIVE_AREA_ MEAN = {value} or, is not less than or equal to POSITIVE_AREA_MAX
={value}.

FILL_AREA_MIN <= FILL_AREA_MEAN <= FILL_AREA_MAX

Error Message: FILL_AREA_MIN = {value} is not less than or equal to FILL_AREA_MEAN
={value} or, is not less than or equal to FILL_AREA_MAX = {value}.

LLH_DEPTH_1 8 MIN <=LLH_DEPTH_1_8 MEAN <=LLH_DEPTH_1 8 MAX

Error Message: LLH_DEPTH_1 8 MIN = {value} is not less than or equal to

LLH DEPTH_1 8 MEAN = {value} or, is not less than or equal to LLH_DEPTH_1 8 MAX
= {value}.

RLH_DEPTH_1 8 MIN <= RLH_DEPTH_1 8 MEAN <= RLH_DEPTH_1 8 MAX

Error Message: RLH_DEPTH_1 8 MIN = {value} is not less than or equal to
RLH_DEPTH_1 8 MEAN ={value} or, is not less than or equal to RLH_DEPTH_1 8 MAX
={value}.

MAX_MEAN_DEPTH_1_8>=LLH _DEPTH_1_8 MEAN

Error Message: MAX_MEAN_DEPTH_1_8 = {value} is not greater than or equal to
LLH_DEPTH_1_8_MEAN = {value}.

MAX_MEAN_DEPTH_1_8 >= RLH_DEPTH_1_8_MEAN

Error Message: MAX_MEAN_DEPTH_1 8 = {value} is not greater than or equal to
RLH_DEPTH_1_8 MEAN = {value}.

LLH WIDTH_1 8 MIN <= LLH _WIDTH_1 8 MEAN <= LLH_WIDTH_1 8 MAX
Error Message: LLH_WIDTH_1 8 MIN = {value} is not less than or equal to
LLH WIDTH_1 8 MEAN = {value} or, is not less than or equal to LLH_ WIDTH_1 8 MAX

= {value}.

RLH_WIDTH_1_8_MIN <= RLH_WIDTH_1_8 MEAN <= RLH_WIDTH_1_8 MAX
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Error Message: RLH_WIDTH_1 8 MIN = {value} is not less than or equal to
RLH_WIDTH_1 8 MEAN ={value} or, is not less than or equal to RLH_WIDTH_1 8 MAX
= {value}.

LLH_DEPTH_WIRE_REF_MIN <= LLH_DEPTH_WIRE_REF_MEAN <=
LLH_DEPTH_WIRE_REF_MAX

Error Message: LLH_DEPTH_WIRE_REF_MIN = {value} is not less than or equal to
LLH_DEPTH_WIRE_REF_MEAN = {value} or, is not less than or equal to
LLH_DEPTH_WIRE_REF_MAX = {value}.

RLH_DEPTH_WIRE_REF_MIN <= RLH_DEPTH_WIRE_REF_MEAN <=
RLH_DEPTH_WIRE_REF_MAX

Error Message: RLH_DEPTH_WIRE_REF_MIN = {value} is not less than or equal to
RLH_DEPTH_WIRE_REF_MEAN = {value} or, is not less than or equal to
RLH_DEPTH_WIRE_REF_MAX = {value}.

MAX_MEAN_DEPTH_WIRE_REF >= LLH_DEPTH_WIRE_REF_MEAN

Error Message: MAX_MEAN_DEPTH_WIRE_REF = {value} is not greater than or equal to
LLH_DEPTH_WIRE_REF_MEAN = {value}.

MAX_MEAN_DEPTH_WIRE_REF >= RLH_DEPTH_WIRE_REF_MEAN

Error Message: MAX_MEAN_DEPTH_ WIRE_REF = {value} is not greater than or equal to
RLH_DEPTH_WIRE_REF_MEAN = {value}.

LLH_WIDTH_WIRE_REF_MIN <= LLH_WIDTH_WIRE_REF_MEAN <=
LLH_WIDTH_WIRE_REF_MAX

Error Message: LLH_WIDTH_WIRE_REF_MIN = {value} is not less than or equal to
LLH_WIDTH_WIRE_REF_MEAN = {value} or, is not less than or equal to
LLH_WIDTH_WIRE_REF_MAX = {value}.

RLH_WIDTH_WIRE_REF_MIN <= RLH_WIDTH_WIRE_REF_MEAN <=
RLH_WIDTH_WIRE_REF_MAX
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7 SURFACE DISTRESS QC PROGRAMS

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when
changes are made to a given record or to selected related records.

B. Dependency Checks

No dependency checks are performed.

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are required
(i.e., X = always; * = conditionally). Fields with a marker (T) are required with a value greater than
0 under the given condition.

Table Field Condition
MON_DIS_AC_REV AFTER_TEMP *
* if SURVEY_DATE > 6/1/92
BEFORE_TEMP *
* if SURVEY _DATE > 6/1/92
PATCH_A_H' *
*if PATCH_NO_H >0
PATCH_NO_H' *
*if PATCH_A _H>0
PATCH A L' *
*if PATCH_NO_L >0
PATCH_NO_L' *
*if PATCH_A L >0
PATCH A M' *
*if PATCH_NO_M >0
PATCH_NO_M' *
*if PATCH_A M >0
POTHOLES_A H' *
* if POTHOLES_NO_H >0
POTHOLES NO_H' *
*if POTHOLES_A H >0
POTHOLES_ A L' *
* if POTHOLES_NO_L >0
POTHOLES_NO_L' *
*if POTHOLES_A L >0
POTHOLES_A M’ *
* if POTHOLES_NO_M > 0
POTHOLES_NO_M' *
*if POTHOLES_A M >0
PUMPING_L' *
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*if PUMPING_NO > 0

PUMPING_NO' *
* if PUMPING_L > 0
TRANS_CRACK_L_H' *
* if TRANS_CRACK_NO _H >0
TRANS_CRACK_NO_H' *
*if TRANS_CRACK_L_H>0
TRANS_CRACK L L' *
*if TRANS_CRACK_NO L >0
TRANS_CRACK_NO L' *
*if TRANS_CRACK_L_L >0
TRANS_CRACK_L_M' *
*if TRANS_CRACK_NO_M >0
TRANS_CRACK_NO_M' *
*if TRANS_CRACK_L_M >0
MON_DIS_CRCP_REV AFTER_ TEMP *
* if SURVEY DATE > 6/1/92
BEFORE_TEMP *
* if SURVEY_ DATE > 6/1/92
DURAB_CRACK_A_H' *
* if DURAB_CRACK_NO_H >0
DURAB_CRACK_NO_H' *

“if DURAB_CRACK_A_H >0
DURAB_CRACK_A_L'

*if DURAB_CRACK_NO_L >0
DURAB_CRACK_NO L' *

“if DURAB_CRACK_A L >0
DURAB_CRACK_A_M'

*if DURAB_CRACK_NO_M >0
DURAB_CRACK_NO_ M’ *

“if DURAB_CRACK_A_M >0
LONG_JT_SEAL_NOf

it LONG_JT_SEAL_DAM_L >0
MAP_CRACK_A'

* if MAP_CRACK_NO > 0

MAP_CRACK_NO' *
*if MAP_CRACK_A >0
PATCH_FLEX_A H' *
*if PATCH_FLEX_NO_H >0
PATCH_FLEX_NO_H' *
*if PATCH_FLEX_A_H>0
PATCH_FLEX A L' *
*if PATCH_FLEX_NO_L >0
PATCH_FLEX_NO_L' *
*if PATCH_FLEX_A L >0
PATCH_FLEX_ A M' *

* if PATCH_FLEX_NO_ |v|>0
PATCH_FLEX_NO_M'

*if PATCH_FLEX_A M >0
PATCH_RIGID_A_H' *

* if PATCH_RIGID_NO_ H>O
PATCH_RIGID NO H'

* if PATCH_RIGID_A_H >0
PATCH_RIGID A L' *

*if PATCH_RIGID_NO L >0
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MON_DIS_JPCC_FAULT

MON_DIS_JPCC_FAULT_SECT!

PATCH_RIGID_NO L' *
*if PATCH_RIGID_A_L >0
PATCH_RIGID_A M' *
*if PATCH_RIGID_NO_ M>0
PATCH_RIGID_NO_M'
*if PATCH_RIGID_A_M >0

PUMPING_L' *
* if PUMPING_NO > 0
PUMPING_NO' *
* if PUMPING_L > 0
SCALING_A" *
* if SCALING_NO >0
SCALING_NO' *
* if SCALING_A >0
TRANS_CRACK_L_H' *
* if TRANS_CRACK_NO_H >0
TRANS_CRACK_NO_H' *

*if TRANS_CRACK_L_H >o
TRANS_CRACK_L_L'
* if TRANS_CRACK_NO_L >0

TRANS_CRACK_NO_L' *
* if TRANS CRACK_L_L>0
TRANS_CRACK_L_M' *
* if TRANS CRACK_NO_M >0
TRANS_CRACK_NO_M' *
*if TRANS_CRACK_L M>0
EDGE_AVG_MM *
WHEELPATH_AVG_MM *
* One of these is required
FAULT_MEASURE_DEVICE X
AVG_EDGE_FAULT *2
AVG_WHEELPATH_FAULT *3
DATA_PROCESS_EXTRACT_DATE X
EDGE_FAULT_STATUS X
MIN_EDGE_FAULT *l
MAX_EDGE_FAULT *l

*
N

MIN_WHEELPATH_FAULT
MAX_WHEELPATH_FAULT
NO_NULL_EDGE_FAULT

NO_ NEGZ_EDGE_FAULT

NO_ PASSED_EDGE_FAULT
NO_NEG2_WHEELPATH_FAULT
NO_NULL_WHEELPATH_FAULT
NO_PASSED WHEELPATH_FAULT
NO_TOTAL_POINT_LOC

*
N

XXX XXX X

1 QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not need
to consider QC runs including this table.

2 AVG_EDGE_FAULT, MIN_EDGE_FAULT, MAX_EDGE_FAULT, and STD_EDGE_FAULT are
required only if field EDGE_FAULT_STATUS code is equal to 1.

3 AVG_WHEELPATH_FAULT, MIN_WHEELPATH_FAULT, MAX_WHEELPATH_FAULT, and
STD_WHEELPATH_FAULT are required only if field WHEELPATH_FAULT_STATUS code is equal

to 1.
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MON_DIS_JPCC_REV

STD_EDGE_FAULT *

STD_WHEELPATH_FAULT *
WHEELPATH_FAULT_STATUS X
AFTER_TEMP *
* if SURVEY_DATE > 6/1/92
BEFORE_TEMP *
* if SURVEY_DATE > 6/1/92
JT_SEALED *
* if SURVEY_DATE > 6/1/92
DURAB_CRACK_A_H' *

*if DURAB_CRACK_NO_H >0

DURAB_CRACK NO H' *

* if DURAB_CRACK_A_H >o
DURAB_CRACK_A L'

* if DURAB_CRACK_NO_L >0
DURAB_CRACK_NO L' *

*if DURAB_CRACK_A_ |_>o
DURAB_CRACK_A M'

*if DURAB_CRACK_NO_M >0
DURAB_CRACK_NO_M' *

* if DURAB_CRACK_A_M >o
MAP_CRACK_A"

*if MAP_CRACK_NO >0
MAP_CRACK_NO' *

* if MAP_CRACK_A >0
PATCH_FLEX_A H' *

*if PATCH_FLEX_NO_ H>O
PATCH_FLEX_NO_H'

*if PATCH_FLEX_A_H >0
PATCH_FLEX A L' *

*if PATCH_FLEX_NO_ L>0
PATCH_FLEX_NO_L'

*if PATCH_FLEX A L >0
PATCH_FLEX A M' *

*if PATCH_FLEX_NO_ H>O
PATCH_FLEX_NO_H'

*if PATCH_FLEX_A M >0
PATCH_RIGID_A_H' *

* if PATCH_RIGID_NO_ H>O
PATCH_RIGID_NO_H'

*if PATCH_RIGID_A H>0
PATCH RIGID A L' *

*if PATCH_RIGID_NO_ L>0
PATCH_RIGID NO L'

*if PATCH_RIGID A L>0
PATCH_RIGID A_M' *

*if PATCH_RIGID_NO_ |v|>o
PATCH_RIGID_ NO_M'

4 AVG_EDGE_FAULT, MIN_EDGE_FAULT, MAX_EDGE_FAULT, and STD_EDGE_FAULT are
required only if field EDGE_FAULT_STATUS code is equal to 1.

5 AVG_WHEELPATH_FAULT, MIN_WHEELPATH_FAULT, MAX_WHEELPATH_FAULT, and
STD_WHEELPATH_FAULT are required only if field WHEELPATH_FAULT_STATUS code is equal

to 1.

Page 7-4



MON_DIS_LINK
MON_DROP_SEP

MON_DIS_PADIAS_AC

, *if PATCH_RIGID_A_M >0
PUMPING_L *
* if PUMPING_NO > 0 and
SURVEY_DATE > 6/1/92

PUMPING_NO' *
* if PUMPING_L > 0
SCALING_A' *
* if SCALING_NO >0
SCALING_NO' *
*if SCALING_A >0
TRANS_CRACK_L_H' *
* if TRANS_CRACK_NO_H >0
TRANS_CRACK_NO_H' *

* if TRANS_CRACK_L_H >o
TRANS_CRACK_L_ L'

*if TRANS_CRACK_NO L >0
TRANS_CRACK_NO L' *

*if TRANS_CRACK L _L>0
TRANS_CRACK L M’ *

* if TRANS_CRACK_NO_M >0
TRANS_CRACK_NO_M' *

* if TRANS_CRACK_L_M >o
TRANS_SPALLING_L_H'

* if TRANS_SPALLING NO_H>Oand

SURVEY _ DATE>6/1/92

TRANS_SPALLING_NO_H' *
IfTRANS SPALLING_L_H>0
TRANS_SPALLING_L L' *

*if TRANS_SPALLING_NO_L > 0 and
SURVEY_DATE > 6/1/92

TRANS_SPALLING NO_L' *
* if TRANS _SPALLING_L_L>0
TRANS_SPALLING_L_M' *

*if TRANS_SPALLING_NO _M >0 and
SURVEY_DATE > 6/1/92
TRANS_SPALLING_NO_ M’ *
*if TRANS_SPALLING_L_M >0

No level C checks

DROPOFF X
PATCH A H' *
*if PATCH_NO_H >0
PATCH_NO_H' *
*if PATCH_A_H>0
PATCH A L' *
*if PATCH_NO_L >0
PATCH_NO_L' *
*if PATCH_A L >0
PATCH_A M' *
*if PATCH_NO_M >0
PATCH_NO_M' *
*if PATCH_A_ M >0
POTHOLES_A' *

*if POTHOLES_NO >0
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MON_DIS_PADIAS_CRCP

POTHOLES_NO'

*if POTHOLES_A >0

SHOVING_A"

* if SHOVING_NO > 0

SHOVING_NO'

*if SHOVING_A >0

TRANS_CRACK L H

*if TRANS_CRACK_NO_H >0

TRANS_CRACK_NO_H'

*

*

*if TRANS_CRACK_L_H >0

TRANS_CRACK_L L'

*if TRANS_CRACK_NO_L >0

TRANS_CRACK_NO_L' *

* if TRANS_CRACK_L_ L>0

TRANS_CRACK_L_M'

* if TRANS_CRACK_NO_M >0

TRANS_CRACK_NO_M' *

*if TRANS CRACK_L_M >O

WATER_BLEED_PUMP_| LT

*if WATER_ BLEED PUMP_ NO>0

WATER_BLEED_PUMP_NO'

*if WATER_BLEED_PUMP_ L>0

DURAB_CRACK A H' *

* if DURAB CRACK_NO_H>0

DURAB_CRACK_NO_H' *

*if DURAB _CRACK_A_H> 0

DURAB_CRACK_A L'

*if DURAB_CRACK_NO_L >0

DURAB_CRACK NO_L' *

*if DURAB _CRACK_A_L > O

DURAB_CRACK_A M'

* if DURAB _CRACK_NO_M>0

DURAB_CRACK_NO_M' *

* if DURAB _CRACK_A_M > 0

PATCH_FLEX_A H'

*if PATCH_FLEX_NO_H > O

PATCH_FLEX_NO_H'

*if PATCH_FLEX_A H>0

PATCH_FLEX A L' *

*if PATCH_FLEX_NO_L >0

PATCH_FLEX_NO_L' *

*if PATCH_FLEX_A L >0

PATCH_FLEX A M' *

*if PATCH_FLEX_NO_M > 0

PATCH_FLEX_NO_M'

*if PATCH_FLEX_A M >0

PATCH_RIGID_A_H' *

*if PATCH_RIGID_NO_| H>O

PATCH_RIGID_NO_H'

*if PATCH_RIGID_A H>0

PATCH_RIGID_A L' *

*if PATCH RIGID_NO_ L>0

PATCH_RIGID_NO_L'

* if PATCH RIGID_A L>0

PATCH_RIGID_A M' *
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MON_DIS_PADIAS_JPCC

* if PATCH_RIGID_NO_ |v|>o
PATCH_RIGID_NO_M'
*if PATCH_RIGID_A M >0
TRANS_CRACK_L_H' *
* if TRANS_CRACK_NO_H >0
TRANS_CRACK_NO_H' *
*if TRANS_CRACK_L_H>0
TRANS_CRACK L L' *
* if TRANS_CRACK_NO_L >0
TRANS_CRACK_NO L' *
*if TRANS_CRACK_L_L >0
TRANS_CRACK_L_M' *
*if TRANS_CRACK_NO_M >0
TRANS_CRACK_NO_M' *
*if TRANS_CRACK_L_ |v|>o
WATER_BLEED_PUMP_LT

*if WATER BLEED_PUMP_ NO>0

WATER_BLEED_PUMP_ NO'

*if WATER_BLEED_PUMP_ L>0

DURAB_CRACK A _H' *
* if DURAB _CRACK_NO_H >0
DURAB_CRACK_NO_H' *

*if DURAB_CRACK_A_H >0
DURAB_CRACK_A L'

*if DURAB_CRACK_NO_L >0
DURAB_CRACK_NO_L' *

*if DURAB_CRACK_A_ L>O
DURAB_CRACK_A M'

*if DURAB_CRACK_NO_M >0
DURAB_CRACK NO M’ *

*if DURAB_CRACK_A_M >o
PATCH_FLEX_A H'

*if PATCH_FLEX_NO_ H>O
PATCH_FLEX_NO_H'

*if PATCH_FLEX_A_H >0
PATCH_FLEX A L' *

*if PATCH_FLEX_NO_ L>0
PATCH_FLEX_NO_L'

*if PATCH_FLEX_A L >0
PATCH_FLEX A M' *

*if PATCH_FLEX_NO_ |v|>o
PATCH_FLEX_NO_M'

*if PATCH_FLEX_A M >0
PATCH_RIGID_A_H' *

* if PATCH_RIGID_NO_ H>O
PATCH_RIGID_NO_H'

*if PATCH_RIGID_A_H >0
PATCH RIGID A L' *

*if PATCH_RIGID_NO_ M>0
PATCH_RIGID_NO_M"

*if PATCH_RIGID_ A L>0

TRANS_CRACK L H *
* if TRANS CRACK_NO_H>0
TRANS_CRACK_NO_H' *

*if TRANS_CRACK_L_H >0
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TRANS_CRACK L L' *

*if TRANS_CRACK_NO_L >0
TRANS_CRACK_NO L' *

* if TRANS_CRACK_L_ L>0
TRANS_CRACK_L_M'

*if TRANS_CRACK_NO M >0
TRANS_CRACK NO M' *

*if TRANS_CRACK_L_M >o
TRANS_SPALLING L_H"

*if TRANS_SPALLING_NO_ H>0
TRANS_SPALLING_NO_H'

* if TRANS_SPALLING_ L_ H >0
TRANS_SPALLING_L_L'

*if TRANS_SPALLING_NO_ L>0
TRANS_SPALLING_NO_LT

*if TRANS_SPALLING_ L_ L>0
TRANS_SPALLING L M"

*if TRANS_SPALLING_NO_ M >0
TRANS_SPALLING_NO_MT

*if TRANS_SPALLING_ L_ |v|>o
WATER_BLEED_PUMP_L™

*if WATER_BLEED_PUMP_ NO >0
WATER_BLEED_PUMP_NO'

* jif WATER_BLEED_PUMP_L >0

MON_DIS_PADIAS42_AC PATCH_A_H' *
*if PATCH_NO_H >0
PATCH_NO_H' *
*if PATCH_A_H>0
PATCH A L' *
*if PATCH_NO_L >0
PATCH_NO L' *
*if PATCH_A L >0
PATCH A M' *
*if PATCH_NO_M >0
PATCH_NO_MT *
*if PATCH_A M >0
POTHOLES_A H' *
* if POTHOLES_NO_H >0
POTHOLES_NO_H' *
*if POTHOLES_A H >0
POTHOLES A L' *
* if POTHOLES_NO_L >0
POTHOLES_NO_L' *
*if POTHOLES_A L >0
POTHOLES_A M' *
* if POTHOLES_NO_M > 0
POTHOLES_NO_M' *
*if POTHOLES_A M >0
PUMPING_L" *
* if PUMPING_NO > 0
PUMPING_NO' *
*if PUMPING_L > 0
TRANS_CRACK_L_H' *
*if TRANS_CRACK_NO_H >0
TRANS_CRACK_NO_H' *
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* if TRANS_CRACK_L_H >0
TRANS_CRACK_L_ L'
* if TRANS_CRACK_NO_L >0
TRANS_CRACK_NO_L' *
* if TRANS_CRACK_L_| L>0
TRANS_CRACK_L_M"
*if TRANS_CRACK_NO M >0
TRANS_CRACK_NO_M' *
*if TRANS_CRACK_L_M >0

MON_DIS_PADIAS42_CRCP DURAB_CRACK A _H' *
* if DURAB_CRACK_NO_H >0
DURAB_CRACK_NO_H' *

* if DURAB_CRACK_A_H >o

DURAB_CRACK_A L'

* if DURAB_CRACK_NO L >0
DURAB_CRACK_NO L' *

* if DURAB_CRACK_A L>O
DURAB_CRACK_A M'

*if DURAB_CRACK_NO_M >0
DURAB_CRACK_NO M' *

* if DURAB_CRACK_A_M >o
MAP_CRACK_A"

|f MAP_CRACK_NO >0
MAP_CRACK_NO' *

* if MAP_CRACK_A >0
PATCH_FLEX_A H' *

*if PATCH_FLEX_NO_ L>0
PATCH_FLEX NO_ L'

* if PATCH_FLEX_A_H>0
PATCH_FLEX A M' *

*if PATCH_FLEX_NO_ |v|>o
PATCH_FLEX_NO_M'

* if PATCH FLEX A M>0
PATCH_RIGID_A_H' *

*if PATCH_RIGID_NO_ H>O
PATCH_RIGID_NO_H'

* if PATCH_RIGID_A_H >0
PATCH_RIGID_A_L' *

*if PATCH_RIGID NO L >0
PATCH_RIGID NO L' *

*if PATCH_RIGID_ A L>0
PATCH_RIGID_ A_M' *

* if PATCH_RIGID_NO_ |v|>o
PATCH_RIGID_ NO_M'

* if PATCH_RIGID_A_M >0

PUMPING_L' *
* if PUMPING_NO > 0
PUMPING_NO' *
*if PUMPING_L > 0
SCALING_A" *
* if SCALING_NO >0
SCALING_NO' *
*if SCALING_A >0
TRANS_CRACK_L_H' *

*if TRANS_CRACK_NO_H >0
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MON_DIS_PADIAS42_JPCC

TRANS_CRACK NO_H' *
*if TRANS_CRACK_L_H >0
TRANS_CRACK_L L'
*if TRANS_CRACK_NO L >0

TRANS_CRACK_NO_L' *
*if TRANS_CRACK_L_L >0
TRANS_CRACK_L_ i *
*if TRANS_CRACK_NO_M > 0
TRANS_CRACK_NO_M' *
*if TRANS_CRACK_L_M >0
JT_SEALED *
*if SURVEY_DATE > 6/1/92
DURAB_CRACK_A_H' *
*if DURAB_CRACK_NO_H >0
DURAB_CRACK_NO_H' *

* if DURAB_CRACK_A_H >o
DURAB_CRACK_A L'

*if DURAB_CRACK_NO_L >0
DURAB_CRACK_NO L' *

* if DURAB_CRACK_A_ L>O
DURAB_CRACK_A_M'

* if DURAB _CRACK_NO_M >0
DURAB_CRACK_NO_M" *

* if DURAB_CRACK_A_M >0
MAP_CRACK_A'

|f MAP_CRACK_NO >0
MAP_CRACK_NO' *

* if MAP_CRACK_A >0
PATCH_FLEX A H' *

* if PATCH_FLEX_NO_ H>O
PATCH_FLEX_NO_H'

* if PATCH_FLEX_A_H>0
PATCH_FLEX A L' *

*if PATCH FLEX_NO_ |_>o
PATCH_FLEX_NO_L'

*if PATCH_FLEX_A_L >0
PATCH_FLEX_A M' *

*if PATCH_FLEX_NO_ |v|>0
PATCH_FLEX _NO_M'

*if PATCH_FLEX_ A M>0
PATCH_RIGID A_H' *

* if PATCH_RIGID_NO_ H>O
PATCH_RIGID_NO_H'

*if PATCH_RIGID_A_H >0
PATCH_RIGID_A L' *

* if PATCH_RIGID_NO_ |_>o
PATCH_RIGID_NO L'

*if PATCH_RIGID_A L>0
PATCH_RIGID_A M' *

*if PATCH_RIGID_NO_ M>0
PATCH_RIGID NO _M'

*if PATCH_RIGID_A_M >0
PUMPING_L' *

* if PUMPING_NO > 0

PUMPING_NO' *
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D.

Expanded Range Checks

* if PUMPING L>0
TRANS_CRACK_L_H'

*

*if TRANS_CRACK_NO_H>0

TRANS_CRACK_NO_H'

*

*if TRANS_CRACK_L_H >0

TRANS_CRACK_L_L'

*if TRANS_CRACK_NO_L >0

TRAN S_CRACK NO_L'

*

*if TRANS_CRACK_L L >0

TRANS_CRACK_L_M'

*

* if TRANS_CRACK_NO_M >0

TRANS_CRACK_NO_M'

*

*if TRANS_CRACK_L_M >O

TRANS_SPALLING_L_ H'

* if TRANS SPALLING_ NO H>0

TRANS_SPALLING_NO_! HT

*if TRANS_SPALLING_ L_| H >0

TRANS_SPALLING L L'

*if TRANS SPALLING_ NO L>0

TRANS_SPALLING_NO_ LT

* if TRANS _SPALLING_L_L>0

TRANS_SPALLING_L_M'

*

* if TRANS SPALLING_NO_ M>O

TRANS_SPALLING_NO_! Vi

*if TRANS_SPALLING_L_M >0

Expanded range checks are applied to certain fields to identify data element values that fall
outside an expected range. Field names are listed below the bolded table name.

Table

MON_DIS_AC_REV
AFTER_TEMP
BEFORE_TEMP
BLEEDING
BLK_CRACK_A_H
BLK_CRACK_A_L
BLK_CRACK_A_M
EDGE_CRACK_L_H
EDGE_CRACK_L L
EDGE_CRACK_L_M
GATOR_CRACK_A
GATOR_CRACK_A_
GATOR_CRACK_A_
LONG_CRACK_NWP_L_H
LONG_CRACK_NWP_L_L
LONG_CRACK_NWP_L M
LONG_CRACK_NWP_SEAL_L_H
LONG_CRACK_NWP_SEAL_L_L
LONG_CRACK_NWP_SEAL_L_M
LONG_CRACK_WP_L_H
LONG_CRACK_WP_L_L

H

L

M
P_|
P

Units Range
deg C -20 - 60
deg C -20 - 60
sgm 0.0-420.0
sgm 0.0-650.0
sgm 0.0-650.0
sgm 0.0 -650.0
m 0.0-155.0
m 0.0 -155.0
m 0.0-155.0
sqm 0.0 - 650.0
sqm 0.0 - 650.0
sqm 0.0 - 650.0
m 0.0 - 465.0
m 0.0 - 465.0
m 0.0 - 465.0
m 0.0 - 465.0
m 0.0 - 465.0
m 0.0 - 465.0
m 0.0 - 310.0
m 0.0 - 310.0
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LONG_CRACK_WP_L_M m 0.0 - 310.0
LONG_CRACK_WP_SEAL_L H m 0.0 - 310.0
LONG_CRACK WP_SEAL L L m 0.0 - 310.0
LONG_CRACK WP_SEAL L M m 0.0 - 310.0
PATCH_A H sgm 0.0-325.0
PATCH_A L sqm 0.0-325.0
PATCH_A M sqm 0.0 - 325.0
PATCH_NO_H 0-100
PATCH_NO_L 0-100
PATCH_NO_M 0-100
POLISH_AGG_A sqm 0.0 - 325.0
POTHOLES_A H sqgm 0.0 - 165.0
POTHOLES_A L sgm 0.0 - 165.0
POTHOLES_A M sqm 0.0 - 165.0
POTHOLES_NO_H 0-100
POTHOLES_NO_L 0-100
POTHOLES _NO_M 0-100
PUMPING_L m 0.0 - 375.0
PUMPING_NO 0-200
RAVELING sqm 0.0 - 650.0
SHOVING_A sqm 0.0-217.0
SHOVING_NO 0-100
SURVEY_DATE <= Today
SURVEY_WIDTH m 25-5.0
TRANS_CRACK_L_H m 0.0 - 690.0
TRANS_CRACK_L_L m 0.0 - 690.0
TRANS_CRACK_L_M m 0.0 - 690.0
TRANS_CRACK_NO_H 0-150
TRANS_CRACK_NO_L 0-150
TRANS_CRACK_NO_M 0-150
TRANS_CRACK_SEAL L _H m 0.0 - 690.0
TRANS_CRACK_SEAL L L m 0.0 - 690.0
TRANS_CRACK_SEAL L M m 0.0 - 690.0
MON_DIS _CRCP_REV
AFTER_TEMP deg C -20 - 50
BEFORE_TEMP deg C -20 - 50
BLOWUPS_NO 0-50
CONST_JOINT_NO_H 0-2
CONST _JOINT_NO_L 0-2
CONST_JOINT_NO_M 0-
DURAB_CRACK_A H sgm 0.0-217.0
DURAB_CRACK_A L sqgm 0.0-217.0
DURAB_CRACK_A M sqgm 0.0-217.0
DURAB_CRACK_NO_H 0-100
DURAB_CRACK_NO_L 0-100
DURAB_CRACK_NO_M 0-100
LONG_CRACK_L H m 0.0 - 620.0
LONG_CRACK_L_L m 0.0 - 620.0
LONG_CRACK_L_M m 0.0 - 620.0
LONG_CRACK _SEAL L H m 0.0 - 620.0
LONG_CRACK_SEAL L L m 0.0 - 620.0
LONG_CRACK _SEAL L M m 0.0 - 620.0
LONG_JT_SEAL _DAM_L m 0.0 - 310.0

LONG_JT_SEAL_NO 0-2
LONG_SPALLING_L_H 0.0 - 310.0

3
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LONG_SPALLING_L_L
LONG_SPALLING_L_M
MAP_CRACK_A
MAP_CRACK_NO
PATCH_FLEX_A_H
PATCH_FLEX_A_L
PATCH_FLEX_A_M
PATCH_FLEX_NO_H
PATCH_FLEX_NO_L
PATCH_FLEX_NO_M
PATCH_RIGID_A_
PATCH_RIGID_A_
PATCH_RIGID_A_
PATCH_RIGID_NO
PATCH_RIGID_NO
PATCH_RIGID_NO
POLISH_AGG_A
PUMPING_L
PUMPING_NO
PUNCHOUTS_NO_H
PUNCHOUTS_NO_L
PUNCHOUTS_NO_M
SCALING_A

SCALING_NO
SURVEY_DATE
SURVEY_WIDTH
TRANS_CRACK_L_H
TRANS_CRACK_L_L
TRANS_CRACK_L_M
TRANS_CRACK_NO_H
TRANS_CRACK_NO_L
TRANS_CRACK_NO_M
TRANS_CRACK_TOTAL_NO

H
L
M

H
L
M

MON_DIS_JPCC_FAULT

CRACK_OR_JOINT
EDGE_AVG_MM
LENGTH
SPALLED_LENGTH_H
SPALLED_LENGTH_L
SPALLED_LENGTH_M
WELL_SEALED
WHEELPATH_AVG_MM

33

sqm
sqm
sqm

sqm
sqm
sqm

sgm

3333

m

33333

0.0 - 310.0
0.0 - 310.0
0.0 - 650.0
0-50
0.0-325.0
0.0-325.0
0.0-325.0
0-100
0-100
0-100
0.0-325.0
0.0-325.0
0.0-325.0
0-100
0-100
0-100
0.0-325.0
0.0-370.0
0-50
0-75
0-75
0-75

0.0 - 650.0
0-50

<= Today
25-5.0
0.0 -920.0
0.0 -920.0
0.0-920.0
0-250
0-250
0-250
0-250

c,J

-30-30
00-51
0.0-51
0.0-51
0.0-51
Y, N

-30-30
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MON_DIS_JPCC_FAULT_SECT®

NO_TOTAL_POINT_LOC 1-150
AVG_EDGE_FAULT mm null, -1.0 - 30.0
MIN_EDGE_FAULT mm null, -1.0 - 30.0
MAX_EDGE_FAULT mm null, -1.0 - 30.0
STD_EDGE_FAULT mm null, -1.0 - 30.0
NO_PASSED_EDGE_FAULT 0- 150
NO_ NULL_EDGE_FAULT 0- 150
NO_ NEG2_EDGE_FAULT 0- 150
EDGE_FAULT_STATUS 1-4
AVG_WHEELPATH_FAULT mm null, -1.0 - 30.0
MIN_WHEELPATH_FAULT mm null, -1.0 - 30.0
MAX_WHEELPATH_FAULT mm null, -1.0 - 30.0
STD_WHEELPATH_FAULT mm null, -1.0 - 30.0
NO_PASSED WHEELPATH_FAULT 0- 150
NO_NULL_WHEELPATH_FAULT 0- 150
NO_NEG2_WHEELPATH_FAULT 0- 150
WHEELPATH_FAULT_STATUS 1-4
DATA_PROCESS_EXTRACT_DATE > July 4, 1998
SURVEY_DATE <= Today
MON_DIS_JPCC_REV
AFTER_TEMP deg C -20 - 50
BEFORE_TEMP deg C -20 - 50
BLOWUPS_NO 0-50; 0 - 100 (SPS
2602, ?605)
CORNER_BREAKS _NO_H 0-50; 0 - 100 (SPS
2602, ?605)
CORNER_BREAKS_NO_L 0-50; 0-100 (SPS
2602, ?605)
CORNER_BREAKS_NO_M 0-50; 0-100 (SPS
2602, ?605)
DURAB_CRACK_A_H sqgm 0.0 - 217.0; 0 - 435.0
(SPS 2602, 2605)
DURAB_CRACK_A_L sqgm 0.0 - 217.0; 0 - 435.0
(SPS 602, 7605)
DURAB_CRACK_A_M sqgm 0.0 - 217.0; 0 - 435.0
(SPS 2602, 2605)
DURAB_CRACK_NO_H 0 - 100; O - 200 (SPS
2602, ?605)
DURAB_CRACK_NO_L 0 - 100; 0 - 200 (SPS
2602, ?605)
DURAB_CRACK_NO_M 0 - 100; 0 - 200 (SPS
2602, ?605)
JOINT_SEAL_TRANS_NO_H 0 - 300; 0 - 600 (SPS
2602, ?605)
JOINT_SEAL_TRANS_NO_L 0 - 300; 0 - 600 (SPS
2602, ?605)
JOINT_SEAL_TRANS_NO_M 0 - 300; 0 - 600 (SPS
2602, ?605)
JT_SEALED Y,N
LONG_CRACK_L_H m 0.0 - 620.0; 0.0 —

1240.0 (SPS ?602,

6 QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not need
to consider QC runs including this table.
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LONG_CRACK_L_L

LONG_CRACK_L_M

LONG_CRACK_SEAL_L_H

LONG_CRACK_SEAL_L_L

LONG_CRACK_SEAL_L_M

LONG_JT_SEAL_DAM

LONG_JT_SEAL_NO
LONG_SPALLING_L_H

LONG_SPALLING_L_L
LONG_SPALLING_L_M
MAP_CRACK_A
MAP_CRACK_NO
PATCH_FLEX_A_H
PATCH_FLEX_A_L
PATCH_FLEX_A_M
PATCH_FLEX_NO_H
PATCH_FLEX_NO_L
PATCH_FLEX_NO_M
PATCH_RIGID_A_H
PATCH_RIGID_A L
PATCH_RIGID_A M
PATCH_RIGID_NO_H
PATCH_RIGID_NO_L
PATCH_RIGID_NO_M
POLISH_AGG_A

PUMPING_L

sqm

sqm
sqm

sqm

sqm
sqm

sqm

sqm

2605)

0.0 - 620.0; 0.0 —
1240.0 (SPS 2602,
2605)

0.0 - 620.0; 0.0 —
1240.0 (SPS 7602,
2605)

0.0 - 620.0; 0.0 —
1240.0 (SPS 7602,
2605)

0.0 - 620.0; 0.0 —
1240.0 (SPS 2602,
2605)

0.0 - 620.0; 0.0 —
1240.0 (SPS 2602,
2605)

0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)
0-2

0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)

0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)

0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)

0.0 - 650.0; 0.0 - 1300.0
(SPS 2602, ?605)

0 - 50;0 - 100 (SPS
2602, ?605)

0.0 - 325.0 ;0 - 650.0
(SPS 2602, 2605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0 - 100; O - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0.0 - 325.0; 0 - 650.0
(SPS 7602, ?7605)

0.0 - 325.0; 0 - 650.0
(SPS 7602, ?605)

0.0 - 325.0; 0 - 650.0
(SPS 7602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0.0 - 325.0; 0 - 650.0
(SPS 7602, ?7605)

0.0 - 370.0; 0.0 - 740.0
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PUMPING_NO
SCALING_A
SCALING_NO

SURVEY_WIDTH
TRANS_CRACK_L_H

TRANS_CRACK_L_L
TRANS_CRACK_L_M

TRANS_CRACK_NO_H
TRANS_CRACK_NO_L

TRANS_CRACK_NO_M

TRANS_CRACK_SEAL_L_H
TRANS_CRACK_SEAL_L_L

TRANS_CRACK_SEAL_L_M

TRANS_SPALLING_L_H
TRANS_SPALLING_L_L

TRANS_SPALLING_L_M

TRANS_SPALLING_NO_H
TRANS_SPALLING_NO_L
TRANS_SPALLING_NO_M

MON_DIS_LINK

No level D checks

MON_DIS_PADIAS_AC

BLEEDING
BLK_CRACK_A_H
BLK_CRACK_A_L
BLK_CRACK_A_M
EDGE_CRACK_L_H
EDGE_CRACK_L_L
EDGE_CRACK_L_M
GATOR_CRACK_A_
GATOR_CRACK_A_
GATOR_CRACK_A_
LONG_CRACK_L_H
LONG_CRACK_L_L
LONG_CRACK_L_M
PATCH_A_H

H
L
M

sgm

33

sqm
sqm
sqm
sqm

sqm
sqm
sqm

sqm

(SPS 7602, ?605)
0-50; 0 - 100 (SPS
2602, ?605)

0.0 - 650.0; 0.0 - 1300.0
(SPS 2602, ?605)

0 - 50; 0 - 100(SPS
2602, ?605)

2.5-5.0

0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)

0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)

0.0 - 765.0; 0 - 1530.0
(SPS 2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; O - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)

0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)

0.0 - 765.0; 0 - 1530.0
(SPS 2602, ?605)

0.0 - 230.0; 0.0 - 460.0
(SPS 2602, 7605)
0.0 - 230.0; 0.0 - 460.0
(SPS 2602, 7605)
0.0 - 230.0; 0.0 - 460.0
(SPS 2602, 7605)
0-50; 0 - 100 (SPS
2602, ?605)

0-50; 0-100 (SPS
2602, ?605)

0 -50; 0 - 100 (SPS
2602, ?605)

0.0-420.0
0.0 - 650.0
0.0 - 650.0
0.0 - 650.0
0.0-155.0
0.0 -155.0
0.0 - 155.0
0.0 - 650.0
0.0 - 650.0
0.0 - 650.0
0.0-610.0
0.0-610.0
0.0-610.0
0.0-325.0
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PATCH_A_L

PATCH_A_M
PATCH_NO_H
PATCH_NO L
PATCH_NO_M
POLISH_AGG_A
POTHOLES_NO
POTHOLES_A

RAVELING

SHOVING_NO
SHOVING_A
SURVEY_WIDTH
TRANS_CRACK_L_H
TRANS_CRACK_L_L
TRANS_CRACK_L_M
TRANS_CRACK_NO_H
TRANS_CRACK_NO_L
TRANS_CRACK_NO_M
WATER_BLEED_PUMP_L
WATER_BLEED_PUMP_NO

MON_DIS_PADIAS_CRCP

BLOWUPS_NO
CONST_JOINT_NO_H
CONST_JOINT_NO_L
CONST_JOINT_NO_M
DURAB_CRACK_NO_H
DURAB_CRACK_NO_L
DURAB_CRACK_NO_M
DURAB_CRACK_A_H
DURAB_CRACK_A_L
DURAB_CRACK_A_M
LONG_CRACK_L_H
LONG_CRACK_L_L
LONG_CRACK_L_M
LONG_SPALLING_L_H
LONG_SPALLING_L_L
LONG_SPALLING_L_M
PATCH_FLEX_NO_H
PATCH_FLEX_NO_L
PATCH_FLEX_NO_M
PATCH_FLEX_A_H
PATCH_FLEX_A_L
PATCH_FLEX_A_M
POLISH_AGG_A
PUNCHOUTS_NO_
PUNCHOUTS_NO_
PUNCHOUTS_NO
PATCH_RIGID_N
PATCH_RIGID_N
PATCH_RIGID_N
PATCH_RIGID_A_
PATCH_RIGID_A_
PATCH_RIGID_A_M
SCALING_A
SURVEY_WIDTH

H
L
Y
O_H
oL
oM

H
L

sqm
sqm

sqm

3333

sqm

333333384
33

sqm
sqm
sqm
sqm

sqm
sqm
sqm
sqm

0.0-325.0
0.0-325.0
0-100
0-100
0-100
0.0-325.0
0-100
0.0-165.0
0.0-650.0
0-100
0.0-217.0
25-50
0.0 -690.0
0.0 -690.0
0.0-690.0
0-150
0-150
0-150
0.0-155.0
0-50

0-100
0.0-217.0
0.0-217.0
0.0-217.0
0.0 - 2000.0
0.0 - 2000.0
0.0 - 2000.0
0.0 - 1000.0
0.0 - 1000.0
0.0 -1000.0
0-100
0-100
0-100
0.0-325.0
0.0-325.0
0.0-325.0
0.0 - 3000.0
0-75
0-75
0-75
0-100
0-100
0-100

0.0 - 3000.0
0.0 - 3000.0
0.0 - 3000.0
0.0 - 650.0
25-50
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TRANS_CRACK_L_H m 0.0 - 3000.0
TRANS_CRACK_L_L m 0.0 - 3000.0
TRANS_CRACK_L_M m 0.0 - 3000.0
TRANS_CRACK_NO_H 0- 250
TRANS_CRACK_NO_L 0- 250
TRANS_CRACK_NO_M 0-250
WATER_BLEED_PUMP_L m 0.0 - 365.0
WATER_BLEED_PUMP_NO 0-50
MON_DIS_PADIAS_JPCC
BLOWUPS_NO 0-50; 0 - 100 (SPS
2602, ?605)
CORNER_BREAKS_NO_H 0-50; 0-100 (SPS
2602, ?605)
CORNER_BREAKS NO_L 0-50; 0 - 100 (SPS
2602, ?605)
CORNER_BREAKS_NO_M 0-50; 0-100 (SPS
2602, ?605)
DURAB_CRACK_NO_H 0 - 100; 0 - 200 (SPS
2602, ?605)
DURAB_CRACK_NO_L 0 - 100; 0 - 200 (SPS
2602, ?605)
DURAB_CRACK_NO_M 0 - 100; 0 - 200 (SPS
2602, ?605)
DURAB_CRACK_A_H sgm 0.0 - 217.0; 0.0 - 435.0
(SPS 2602, 2605)
DURAB_CRACK_A_L sgm 0.0 - 217.0; 0.0 - 435.0
(SPS 7602, ?605)
DURAB_CRACK_A_M sqgm 0.0 - 217.0; 0.0 - 435.0
(SPS 2602, 2605)
JOINT_SEAL_TRANS_NO_H 0 - 300; 0 - 600 (SPS
2602, ?605)
JOINT_SEAL_TRANS_NO_L 0 - 300; 0 - 600 (SPS
2602, ?605)
JOINT_SEAL_TRANS_NO_M 0 - 300; 0 - 600 (SPS
2602, ?605)
LONG_CRACK_L_H m 0.0 - 610.0; 0.0 - 1220.0
(SPS 2602, 2605)
LONG_CRACK_L_L m 0.0 - 610.0; 0.0 - 1220.0
(SPS 2602, 2605)
LONG_CRACK_L_M m 0.0 - 610.0; 0.0 - 1220.0
(SPS 2602, 2605)
LONG_SPALLING_L_H m 0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)
LONG_SPALLING_L_L m 0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)
LONG_SPALLING_L_M m 0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)
PATCH_FLEX_NO_H 0 - 100; O - 200 (SPS
2602, ?605)
PATCH_FLEX_NO_L 0 - 100; 0 - 200 (SPS
2602, ?605)
PATCH_FLEX_NO_M 0 - 100; 0 - 200 (SPS
2602, ?605)
PATCH_FLEX_A_H sqgm 0.0 - 325.0; 0.0 - 650.0

(SPS 2602, 2605)
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PATCH_FLEX_A_L
PATCH_FLEX_A_M
PATCH_RIGID_NO_H
PATCH_RIGID_NO_L
PATCH_RIGID_NO_M
PATCH_RIGID_A_H
PATCH_RIGID_A_L
PATCH_RIGID_A_M
POLISH_AGG_A
SCALING_A

SURVEY_WIDTH
TRANS_CRACK_L_H

TRANS_CRACK_L_L
TRANS_CRACK_L_M
TRANS_CRACK_NO_H
TRANS_CRACK_NO_L
TRANS_CRACK_NO_M
TRANS_SPALLING_L_H
TRANS_SPALLING L L
TRANS_SPALLING_L_M
TRANS_SPALLING_NO_H
TRANS_SPALLING_NO_L
TRANS_SPALLING_NO_M
WATER_BLEED_PUMP_L

WATER_BLEED_PUMP_NO

MON_DIS_PADIAS42_AC

BLEEDING
BLK_CRACK_A_H
BLK_CRACK_A_L
BLK_CRACK_A_M
EDGE_CRACK_L_H

sqm

sqm

sqgm
sqm
sqm
sgm

sgm

33

sqm
sqm
sqm
sqm

0.0 - 325.0; 0.0 - 650.0
(SPS 2602, ?605)

0.0 - 325.0; 0.0 - 650.0
(SPS 2602, ?605)

0 - 100; 0 - 200 (SPS
2602, 2605)

0 - 100; 0 - 200 (SPS
2602, 2605)

0 - 100; 0 - 200 (SPS
2602, 2605)

0.0 - 325.0; 0.0 - 650.0
(SPS 2602, ?605)

0.0 - 325.0; 0.0 - 650.0
(SPS 2602, ?605)

0.0 - 325.0; 0.0 - 650.0
(SPS 2602, ?605)

0.0 - 325.0; 0.0 - 650.0
(SPS 2602, ?605)

0.0 - 560.0; 0.0 - 1120.0
(SPS 2602,?2605)
2.5-5.0

0.0 - 765.0; 0.0 - 1530.0
(SPS 2602, ?605)

0.0 - 765.0; 0.0 - 1530.0
(SPS 2602, ?605)

0.0 - 765.0; 0.0 - 1530.0
(SPS 2602, ?605)

0 - 100; 0 - 200 (SPS
2602, 2605)

0 - 100; 0 - 200 (SPS
2602, 2605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0.0 - 230.0; 0.0 - 460.0
(SPS 2602, ?605)

0.0 - 230.0; 0.0 - 460.0
(SPS 2602, ?605)

0.0 - 230.0; 0.0 - 460.0
(SPS 2602, ?605)

0 - 50; 0 - 100 (SPS
2602, 2605)

0-50; 0 - 100 (SPS
2602, 2605)

0-50; 0 - 100 (SPS
2602, 2605)

0.0 - 365.0; 0.0 - 730.0
(SPS 2602, ?605)

0 - 50; 0 - 100 (SPS
2602, ?605)

0.0-420.0
0.0 - 650.0
0.0 - 650.0
0.0 - 650.0
0.0-155.0
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EDGE_CRACK_L_L m 0.0 - 155.0
EDGE_CRACK_L_M m 0.0 - 155.0
GATOR_CRACK_A_H sgm 0.0 - 650.0
GATOR_CRACK_A L sgm 0.0 - 650.0
GATOR_CRACK_A_M sgm 0.0 - 650.0
LONG_CRACK_NWP_L_H m 0.0 - 465.0
LONG_CRACK_NWP_L_L m 0.0 - 465.0
LONG_CRACK_NWP_L_M m 0.0 - 465.0
LONG_CRACK_NWP_SEAL_L_H m 0.0 - 465.0
LONG_CRACK_NWP_SEAL_L_L m 0.0 - 465.0
LONG_CRACK_NWP_SEAL_L_M m 0.0 - 465.0
LONG_CRACK_WP_L_H m 0.0 - 310.0
LONG_CRACK_WP_L_L m 0.0 - 310.0
LONG_CRACK_WP_L_M m 0.0 - 310.0
LONG_CRACK_WP_SEAL_L_H m 0.0 - 310.0
LONG_CRACK_WP_SEAL L L m 0.0 - 310.0
LONG_CRACK_WP_SEAL_L_M m 0.0 - 310.0
PATCH_A_H sqgm 0.0 - 325.0
PATCH_A_L sqgm 0.0 - 325.0
PATCH_A_M sqm 0.0 - 325.0
PATCH_NO_H 0- 100
PATCH_NO_L 0- 100
PATCH_NO_M 0- 100
POLISH_AGG_A 0.0 - 325.0
POTHOLES_A_H sgm 0.0 - 165.0
POTHOLES_A L sgm 0.0 - 165.0
POTHOLES_A_M sgm 0.0 - 165.0
POTHOLES_NO_H 0- 100
POTHOLES_NO_L 0- 100
POTHOLES_NO_M 0 - 100
PUMPING_L m 0.0 - 375.0
PUMPING_NO 0 - 200
RAVELING sqm 0.0 - 650.0
SHOVING_A sqgm 0.0 - 217.0
SHOVING_NO 0-100
SURVEY_WIDTH m 2.5-5.0
TRANS_CRACK_L_H m 0.0 - 690.0
TRANS_CRACK_L_L m 0.0 - 690.0
TRANS_CRACK_L_M m 0.0 - 690.0
TRANS_CRACK_NO_H 0- 150
TRANS_CRACK_NO_L 0- 150
TRANS_CRACK_NO_M 0- 150
TRANS_CRACK_SEAL_L_H m 0.0 - 690.0
TRANS_CRACK_SEAL_L_L m 0.0 - 690.0
TRANS_CRACK_SEAL_L_M m 0.0 - 690.0
MON_DIS_PADIAS42_CRCP
BLOWUPS_NO 0- 50
CONST_JOINT_NO_H 0-2
CONST_JOINT_NO_L 0-2
CONST_JOINT_NO_M 0-2
DURAB_CRACK_A_H sqm 0.0-217.0
DURAB_CRACK_A_L sqm 0.0 -217.0
DURAB_CRACK_A_M sqgm 0.0 - 217.0
DURAB_CRACK_NO_H 0- 100
DURAB_CRACK_NO_L 0-100
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DURAB_CRACK_NO_M 0- 100

LONG_CRACK_L_H m 0.0 - 620.0
LONG_CRACK_L_L m 0.0 - 620.0
LONG_CRACK_L_M m 0.0 - 620.0
LONG_CRACK_SEAL_L_H m 0.0 - 620.0
LONG_CRACK_SEAL_L_L m 0.0 - 620.0
LONG_CRACK_SEAL_L_M m 0.0 - 620.0
LONG_SPALLING_L_H m 0.0 - 310.0
LONG_SPALLING_L_L m 0.0 - 310.0
LONG_SPALLING_L_M m 0.0 - 310.0
MAP_CRACK_A sqgm 0.0 - 650.0
MAP_CRACK_NO 0- 50
PATCH_FLEX_A_H sgm 0.0 - 325.0
PATCH_FLEX_A_L sgm 0.0 - 325.0
PATCH_FLEX_A_M sgm 0.0 - 325.0
PATCH_FLEX_NO_H 0- 100
PATCH_FLEX_NO_L 0- 100
PATCH_FLEX_NO_M 0- 100
PATCH_RIGID_A_H sqm 0.0 - 325.0
PATCH_RIGID_A_L sqgm 0.0 - 325.0
PATCH_RIGID_A_M sqgm 0.0 - 325.0
PATCH_RIGID_NO_H 0- 100
PATCH_RIGID_NO_L 0- 100
PATCH_RIGID_NO_M 0- 100
POLISH_AGG_A sgm 0.0 - 325.0
PUMPING_L m 0.0 - 370.0
PUMPING_NO 0-50
PUNCHOUTS_NO_H 0-75
PUNCHOUTS_NO_L 0-75
PUNCHOUTS_NO_M 0-75
SCALING_A sqgm 0.0 - 650.0
SCALING_NO 0- 50
SURVEY_WIDTH m 2.5-5.0
TRANS_CRACK_L_H m 0.0 - 920.0
TRANS_CRACK_L_L m 0.0 - 920.0
TRANS_CRACK_L_M m 0.0 - 920.0
TRANS_CRACK_NO_H 0-250
TRANS_CRACK_NO_L 0- 250
TRANS_CRACK_NO_M 0-250
TRANS_CRACK_TOTAL_NO 0-250

MON_DIS_PADIAS42_JPCC
BLOWUPS_NO 0-50; 0 - 100 (SPS

2602, ?605)
CORNER_BREAKS_NO_H 0-50; 0 - 100 (SPS
2602, ?605)
CORNER_BREAKS_NO_L 0-50; 0 - 100 (SPS
2602, ?605)
CORNER_BREAKS NO_M 0-50; 0 - 100 (SPS
2602, ?605)
DURAB_CRACK_A_H sqgm 0.0 - 217.0; 0 - 435.0
(SPS 2602, 2605)
DURAB_CRACK_A_L sqgm 0.0 - 217.0; 0 - 435.0
(SPS 2602, 2605)
DURAB_CRACK_A_M sqgm 0.0 - 217.0; 0 - 435.0

(SPS 2602, 2605)
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DURAB_CRACK_NO_H
DURAB_CRACK_NO_L
DURAB_CRACK_NO_M
LONG_CRACK_L_H
LONG_CRACK_L L

LONG_CRACK_L_M

LONG_CRACK_SEAL L _H
LONG_CRACK_SEAL_L_L

LONG_CRACK_SEAL_L_M

LONG_SPALLING_L_H
LONG_SPALLING_L_L
LONG_SPALLING_L_M
MAP_CRACK_A
MAP_CRACK_NO
PATCH_FLEX_A_H
PATCH_FLEX_A_L
PATCH_FLEX_A_M
PATCH_FLEX_NO_H
PATCH_FLEX_NO_L
PATCH_FLEX_NO_M
PATCH_RIGID_A_H
PATCH_RIGID_A L
PATCH_RIGID_A_M
PATCH_RIGID_NO_H
PATCH_RIGID_NO_L
PATCH_RIGID_NO_M
POLISH_AGG_A

PUMPING_L

sqm

sgm
sqm

sqm

sqm
sqm

sqm

sqgm

0 - 100; O - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0.0 - 620.0; 0.0 - 1240.0
(SPS 2602, 2605)

0.0 - 620.0; 0.0 - 1240.0
(SPS 2602, 2605)

0.0 - 620.0; 0.0 - 1240.0
(SPS 2602, 2605)

0.0 - 620.0; 0.0 - 1240.0
(SPS 2602, ?605)

0.0 - 620.0; 0.0 - 1240.0
(SPS 2602, ?605)

0.0 - 620.0; 0.0 - 1240.0
(SPS 2602, 2605)

0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)

0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)

0.0 - 310.0; 0.0 - 620.0
(SPS 2602, 2605)

0.0 - 650.0; 0.0 - 1300.0
(SPS 2602, ?605)

0 - 50; 0 - 100 (SPS
2602, ?605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0.0 - 325.0; 0 - 650.0(
SPS 7602, ?7605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0 - 100; O - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0 - 100; 0 - 200 (SPS
2602, ?605)

0.0 - 325.0; 0 - 650.0
(SPS 2602, 2605)

0.0 - 370.0; 0.0 - 740.0
(SPS 2602, 2605)
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PUMPING_NO

0-50;0-100 (SPS
7602, ?605)

SCALING_A sgm 0.0 - 650.0; 0.0 - 1300.0
(SPS 2602, 2605)
SCALING_NO 0-50; 0 - 100 (SPS
2602, ?605)
SURVEY_WIDTH m 2.5-5.0
TRANS_CRACK_L_H m 0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)
TRANS_CRACK_L_L m 0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)
TRANS_CRACK_L_M m 0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)
TRANS_CRACK_NO_H 0 - 100; 0 - 200 (SPS
2602, ?605)
TRANS_CRACK_NO_L 0 - 100; O - 200 (SPS
2602, ?605)
TRANS_CRACK_NO_M 0 - 100; O - 200 (SPS
2602, ?605)
TRANS_CRACK_SEAL_L_H m 0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)
TRANS_CRACK_SEAL_L_L m 0.0 - 765.0; 0 - 1530.0
(SPS 2602, 2605)
TRANS_CRACK_SEAL_L_M m 0.0 - 765.0; 0 —
1530.0(SPS 7602,
2605)
TRANS_SPALLING_L_H m 0.0 - 230.0; 0.0 - 460.0
(SPS 2602, 2605)
TRANS_SPALLING_L_L m 0.0 - 230.0; 0.0 - 460.0
(SPS 2602, 2605)
TRANS_SPALLING_L_M m 0.0 - 230.0; 0.0 - 460.0
(SPS 2602, 2605)
TRANS_SPALLING_NO_H 0-50; 0 - 100 (SPS
2602, ?605)
TRANS_SPALLING_NO_L 0-50; 0-100 (SPS
2602, ?605)
TRANS_SPALLING_NO_M 0-50; 0-100 (SPS
2602, ?605)
MON_DROP_SEP
DROPOFF mm -30 - 125
SEPARATION mm 0-125
SURVEY_DATE <= Today

E. Intramodular Checks

Each E-type check is separated by a single line. In general, each bullet represents a procedure,
action, etc., of the check.

Note: A check has been added after level E processing to check each record, regardless of
record_status, for a match in the MON_DIS_LINK table. Any record without a match is listed in
the QC output file, but the record status is not changed.
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Table: MON_DIS_AC_REV

e The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:

Data Elements Range
BLK_CRACK_A i 0.0 - 650.0
EDGE_CRACK L i 0.0 - 155.0
GATOR_CRACK_A i 0.0 - 650.0
LONG_CRACK_NWP_i 0.0 - 465.0
LONG_CRACK_NWP_SEAL L i 0.0 - 465.0
LONG_CRACK WP _L i 0.0 - 310.0
LONG_CRACK _WP_SEAL L i 0.0 - 310.0
PATCH A i 0.0-325.0
PATCH_NO i 0-100
POTHOLES A i 0.0 - 165.0
POTHOLES_NO i 0-100
TRANS _CRACK L i 0.0 - 690.0
TRANS_CRACK_NO i 0-150
TRANS CRACK_SEAL L i 0.0 - 690.0
Example:

0.0 <= (GATOR_CRACK_A L + GATOR_CRACK_A M + GATOR_CRACK_A H) <=650.0
e Sum of GATOR and BLK must be between 0.0 - 650.0
e Sum of BLEEDING, RAVELING, POLISH_AGG_A must be between 0.0 - 650.0

e Sum of LONG_CRACK_WP_SEAL_L (L, M, H) must be <= Sum LONG_CRACK_WP_L (L,
M, H)

e LONG_CRACK_WP_SEAL_L_L must be <= LONG_CRACK_WP_L_L
e LONG_CRACK_WP_SEAL_L_M must be <= LONG_CRACK_WP_L_M
e LONG_CRACK_WP_SEAL_L_H must be <= LONG_CRACK_WP_L_H

e Sum of LONG_CRACK_NWP_SEAL_L (L, M, H) must be <= Sum LONG_CRACK_NWP_L
(L, M, H)

e LONG_CRACK_NWP_SEAL_L_L must be <= LONG_CRACK_NWP_L_L
e LONG_CRACK_NWP_SEAL_L_M must be <= LONG_CRACK_NWP_L_M

e LONG_CRACK_NWP_SEAL_L_H must be <= LONG_CRACK_NWP_L_H

e Sum of TRANS_CRACK_SEAL_L (L, M, H) must be <= Sum TRANS_CRACK_L (L, M, H)
e TRANS_CRACK_SEAL_L_L must be <= TRANS_CRACK_L_L

e TRANS_CRACK_SEAL_L_M must be <= TRANS_CRACK_L_M

e TRANS_CRACK_SEAL_L_H must be <= TRANS_CRACK_L_H
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e In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO check that the experiment
assignment is in (G1, G2, G6A, G6B, G6C, G6D, G6S, 7A, 7B, 7C, 7D, 7F, 7S, S1, S3, S5,
S6, S8, S9C, S9J, S9N, S90)

Tables: MON_DIS_AC_REV, EXPERIMENT_SECTION, TST_LO5B (not supplementals)

e For SPS 9C and SPS 9J for matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO
in TST_LO5B, select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that
MATL_CODE =1, 2, 13 or 700

Tables: MON_DIS_AC_REV, MON_DIS_LINK

e For each record in MON_DIS_AC_REV, there must be a record in MON_DIS_LINK with
matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_AC_REV’

Error message: MON_DIS_AC_REV-E-101 {STATE_CODE, SHRP_ID, SURVEY_DATE}
There is no matching record in MON_DIS_LINK.

Table: MON_DIS_CRCP_REV

e The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:

Data Elements Range
DURAB _CRACK_ A i 0.0 - 217.0
DURAB_CRACK_NO i 0-100
CONST_JOINT_NO i 0-2
LONG_CRACK L i 0.0 -620.0
LONG_CRACK_SEAL L i 0.0 - 620.0
LONG_SPALLING L i 0.0 - 310.0
PATCH_FLEX A i 0.0 -325.0
PATCH_FLEX NO_i 0-100
PATCH_RIGID_A i 0.0-325.0
PATCH_RIGID_NO i 0-100
PUNCHOUTS _NO i 0-75
TRANS CRACK L i 0.0 - 920.0
Example:

0.0 <= (DURAB_CRACK_A_L + DURAB_CRACK_A M + DURAB_CRACK_A_H) <= 217.0

e The summation of low (L), moderate (M), and high (H) severity levels of SCALING_A and
POLISH_AGG_A and MAP_CRACK_A cannot exceed 650.0

0.0 <= (SCALING_A + POLISH_AGG_A) <= 650.0

e The summation of low (L), moderate (M), and high (H) severity levels of
LONG_CRACK_SEAL L icannot exceed the summation of LONG_CRACK L i
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0.0 <= (LONG_CRACK_SEAL_L_L + LONG_CRACK_SEAL L M+
LONG_CRACK_SEAL_L_H) <= (LONG_CRACK_L_L + LONG_CRACK_L M +
LONG_CRACK_L_H)

LONG_CRACK_SEAL_L_L cannot exceed LONG_CRACK_L_L
LONG_CRACK_SEAL_L_L <= LONG_CRACK_L_L
LONG_CRACK_SEAL_L_M cannot exceed LONG_CRACK_L_M
LONG_CRACK_SEAL_L_M <= LONG_CRACK_L_M
LONG_CRACK_SEAL_L_H cannot exceed LONG_CRACK_L_H
LONG_CRACK_SEAL_L_H <= LONG_CRACK_L_H

The summation of low (L), moderate (M), and high (H) severity levels of
TRANS_CRACK_NO_i must equal TRANS_CRACK_TOTAL_NO

0 <= (TRANS_CRACK_NO_L + TRANS_CRACK_NO_M + TRANS_CRACK_NO_H) =
TRANS_CRACK_TOTAL_NO

The summation of low (L), moderate (M), and high (H) severity levels of PATCH_FLEX_ A i
and PATCH_RIGID_A i cannot exceed 325.0

<= (PATCH_FLEX_A_L + PATCH_FLEX_A_M + PATCH_FLEX_A_H + PATCH_RIGID_A L
+ PATCH_RIGID_A_M + PATCH_RIGID_A_H) <= 325.0

In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, check that the experiment
assignment is in (G5, G7R, G9, S7, S9C)

Tables: MON_DIS_CRCP_REV, EXPERIMENT_SECTION, TST_LO5B (not supplementals)

For SPS 9C for matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO in TST_LO05B,
select MAX(LAYER_NO) for DESCRIPTION =1 or 3 and check that MATL_CODE =6 or
730.

Tables: MON_DIS_CRCP_REV, MON_DIS_LINK

For each record in MON_DIS_CRCP_REV, there must be a record in MON_DIS_LINK with
matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_CRCP_REV’

Error message: MON_DIS_CRCP_REV-E-101 {STATE_CODE, SHRP_ID, SURVEY_DATE}
There is no matching record in MON_DIS_LINK.

Table: MON_DIS_JPCC_FAULT

The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:
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Data Elements Range
SPALLED LENGTH . i 0.0-5.1

e In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, check that the experiment
assignment is in (G3, G4, G7R, G9, S2, S4, S6, S7, S8 for SHRP_ID like ?807 - ?812, S9J)

Tables: MON_DIS_JPCC_FAULT, EXPERIMENT_SECTION, TST_L05B

e For SPS 9J for matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO in TST_LO05B,
select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that MATL_CODE =4, 5, or
730

Tables: MON_DIS_JPCC_FAULT, MON_DIS_LINK

e For each record in MON_DIS_JPCC_FAULT, there must be a record in MON_DIS_LINK
with matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_JPCC_FAULT’

Error message: MON_DIS_JPCC_FAULT-E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.

Tables: MON_DIS_JPCC_REV, MON_DIS_LINK

e For eachrecordin MON_DIS JPCC_REV, there must be a record in MON_DIS_LINK with
matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_JPCC_REV’

Error message: MON_DIS_JPCC_REV-E-101 {STATE_CODE, SHRP_ID, SURVEY_DATE}
There is no matching record in MON_DIS_LINK.

Table: MON_DIS_JPCC_FAULT_SECT’

e NO_TOTAL_POINT_LOC = NO_PASSED_EDGE_FAULT
+NO_NULL_EDGE_FAULT+ NO_NEG2 EDGE_FAULT

Error message: Invalid number of total point locations NO_TOTAL_POINT_LOC.

e NO_TOTAL_POINT_LOC = NO_PASSED_WHEELPATH_FAULT
+NO_NULL_WHEELPATH_FAULT+ NO_NEG2_WHEELPATH_FAULT

Error message: Invalid Number of total point locations NO_TOTAL_POINT_LOC.
e MIN_EDGE_FAULT <= AVG_EDGE_FAULT <= MAX_EDGE_FAULT

Error message: Edge fault section statistics fail minimum <= average <= maximum test.

7 QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not need
to consider QC runs including this table.
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e MIN_WHEELPATH_FAULT <= AVG_WHEELPATH_FAULT<= MAX_WHEELPATH_FAULT

Error message: Wheelpath fault section statistics fail minimum <= average <= maximum test.

Tables: MON_DIS_JPCC_FAULT_SECT®, MON_DIS_JPCC_FAULT

e Forrecords in MON_DIS JPCC_FAULT_SECT where EDGE_FAULT_STATUS =1or
WHEELPATH_FAULT_STATUS = 1, records in MON_DIS_JPCC_FAULT with matching
STATE_CODE, SHRP_ID, SURVEY_DATE, CRACK_OR_JOINT, and
WHEELPATH_AVG_MM or EDGE_AVG_MM not null (a one to many comparison),
MON_DIS_JPCC_FAULT.RECORD_STATUS=E

Error Message: All matching records in MON_DIS_JPCC_FAULT do not have
RECORD_STATUS =E.

Table: MON_DIS_JPCC_REV

e The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:

Data Elements Range
CORNER_BREAKS NO i 0-50; 0-100 (SPS ?602, ?605)
DURAB_CRACK A i 0.0-217.0; 0.0 - 435.0 (SPS 7602, ?605)
DURAB_CRACK_NO i 0-100; 0 - 200 (SPS 7602, ?605)
JOINT_SEAL_TRANS NO i 0 - 300; 0 - 600 (SPS ?602, ?605)
LONG_CRACK L i 0.0 - 620.0; 0.0 - 1240.0 (SPS ?602, ?605)
LONG_CRACK_SEAL L i 0.0 - 620.0; 0.0 - 1240.0 (SPS 7602, ?605)
LONG_SPALLING L i 0.0 - 310.0; 0.0 - 620.0 (SPS 7602, ?605)
PATCH_FLEX A i 0.0 - 325.0; 0.0 - 650.0 (SPS 7602, ?605)
PATCH_FLEX NO i 0 -100; 0 - 200 (SPS ?602, ?605)
PATCH_RIGID A i 0.0 - 325.0; 0.0 - 650.0 (SPS 7602, ?605)
PATCH_RIGID_NO i 0 - 100; 0 - 200 (SPS 7602, ?605)
TRANS_CRACK L i 0.0 - 765.0; 0.0 - 1530.0 (SPS 7602, ?605)
TRANS_CRACK_NO _i 0 -100; 0 - 200 (SPS 7602, ?605)
TRANS_ CRACK_SEAL_L i 0.0 - 765.0; 0.0 - 1530.0 (SPS 7602, ?605)
TRANS_SPALLING L i 0.0 - 230.0; 0.0 - 460.0 (SPS 7602, ?605)
TRANS_SPALLING_NO_i 0-50; 0-100 (SPS ?602, ?605)

Example:

0.0 <= (DURAB_CRACK_A_L + DURAB_CRACK_A_M + DURAB_CRACK_A_H) <= 190.0

e The summation of low (L), moderate (M), and high (H) severity levels of SCALING_A and
POLISH_AGG_A and MAP_CRACK_A cannot exceed 650 or 1300 for SPS ?602, 7605

0.0 <= (SCALING_A + POLISH_AGG_A) <= 650.0 or 1300.0 for SPS 7602, 2605

e The summation of low (L), moderate (M), and high (H) severity levels of
LONG_CRACK_SEAL_L_icannot exceed the summation of LONG_CRACK L i

8 QC is centrally run on this table as it is a centrally populated computed parameter. RSCs do not
need to consider QC runs including this table.
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0.0 <= (LONG_CRACK_SEAL_L_L + LONG_CRACK_SEAL L M+
LONG_CRACK_SEAL_L_H) <= (LONG_CRACK_L_L + LONG_CRACK_L_M +
LONG_CRACK_L_H)

LONG_CRACK_SEAL_L_L cannot exceed LONG_CRACK_L_L
LONG_CRACK_SEAL_L_L <= LONG_CRACK_L_L
LONG_CRACK_SEAL_L_M cannot exceed LONG_CRACK_L_M
LONG_CRACK_SEAL_L_M <= LONG_CRACK_L_M
LONG_CRACK_SEAL_L_H cannot exceed LONG_CRACK_L_H
LONG_CRACK_SEAL_L_H <= LONG_CRACK_L_H

The summation of low (L), moderate (M), and high (H) severity levels of
TRANS_CRACK_SEAL_L icannot exceed the summation of TRANS_CRACK L i

0.0 <= (TRANS_CRACK_SEAL_L_L + TRANS_CRACK_SEAL_L M +
TRANS_CRACK_SEAL_L_H) <= (TRANS_CRACK_L_L + TRANS_CRACK_L_M +
TRANS_CRACK_L_H)

TRANS_CRACK_SEAL_L_L cannot exceed TRANS CRACK L L
TRANS_CRACK_SEAL_L_L <= TRANS_CRACK_L L
TRANS_CRACK_SEAL_L_M cannot exceed TRANS_CRACK_L_M
TRANS_CRACK_SEAL_L_M <= TRANS_CRACK_L_M
TRANS_CRACK_SEAL_L_H cannot exceed TRANS_CRACK_L_H
TRANS_CRACK_SEAL_L_H <= TRANS_CRACK_L_H

The summation of low (L), moderate (M), and high (H) severity levels of PATCH_FLEX_ A i
and PATCH_RIGID_A i cannot exceed 325.0 or 650.0 for SPS ?602, 7605

0.0 <= (PATCH_FLEX_A_L + PATCH_FLEX_A_M + PATCH_FLEX_A_H +
PATCH_RIGID_A_L + PATCH_RIGID_A M + PATCH_RIGID_A_H) <= 325.0 or 650.0 for
SPS 2602, 7605

In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO, check that the experiment
assignment is in (G3, G4, G7R, G9, S2, S4, S6, S7, S8 for SHRP_ID like ?807 - 7812, S9J)

Tables: MON_DIS JPCC_REV, EXPERIMENT_SECTION, TST_LO05B (not supplementals)

For SPS 9J for matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO in TST_LO05B,
select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that MATL_CODE =4, 5, or
730
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Tables: MON_DIS_JPCC_REV, MON_DIS_LINK

For each record in MON_DIS_JPCC_REV, there must be a record in MON_DIS_LINK with
matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_JPCC_REV’

Error message: MON_DIS_JPCC_REV-E-101 {STATE_CODE, SHRP_ID, SURVEY_DATE}
There is no matching record in MON_DIS_LINK.

Table: MON_DIS_LINK

For each combination of STATE_CODE, SHRP_ID, and SURVEY_ID, there can be only one
value of CONSTRUCTION_NO

Error message: MON_DIS_LINK-E-101 {STATE_CODE, SHRP_ID, SURVEY_ID} Each
SURVEY_ID can have only one CONSTRUCTION_NO.

For each combination of STATE_CODE, SHRP_ID, and SURVEY_ID, there can be only one
entry in TABLENAME in (‘(MON_DIS_AC_REV’, ‘MON_DIS_CRCP_REV’,
‘MON_DIS_JPCC_REV’, ‘MON_DIS_PADIAS_AC’, ‘MON_DIS_PADIAS_CRCP’,
‘MON_DIS_PADIAS_JPCC’, ‘MON_DIS_PADIAS42_AC’, ‘MON_DIS_PADIAS42_CRCP’,
‘MON_DIS_PADIAS42_JPCC’)

Error message: MON_DIS_LINK-E-102 {STATE_CODE, SHRP_ID, SURVEY_ID} Each
SURVEY_ID can have only one distress survey associated with it.

Tables: MON_DIS_LINK, MON_DIS_AC_REV, MON_DIS_CRCP_REV,
MON_DIS_JPCC_REV, MON_DIS_PADIAS_AC, MON_DIS_PADIAS_CRCP,
MON_DIS_PADIAS_JPCC, MON_DIS_PADIAS42_AC, MON_DIS_PADIAS42_CRCP,
MON_DIS_PADIAS42_JPCC, MON_DIS_JPCC_FAULT, MON_DROP_SEP,
MON_RUT_DEPTH_POINT, MON_T_PROF_MASTER

For each record in MON_DIS_LINK, there must be a record in the table recorded in
TABLENAME with matching STATE_CODE, SHRP_ID, and SURVEY_DATE

Error message: MON_DIS_LINK-E-103 {STATE_CODE, SHRP_ID, SURVEY_ID} There is
no matching record in {TABLENAME}.

Table: MON_DIS_PADIAS_AC

The ANALYSIS_DATE must be later than the SURVEY_DATE

The summation of low (L), medium (M), and high (H) severity levels for data elements should
meet the following range checks:

Data Elements Range

BLK_CRACK A i 0.0 -650.0
EDGE_CRACK L i 0.0-155.0
GATOR_CRACK A i* 0.0 - 650.0
LONG_CRACK L i 0.0-610.0
PATCH_A i 0.0-325.0
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TRANS_CRACK_L_i 0.0 - 690.0
Example:
0.0 <= (GATOR_CRACK_A_L + GATOR_CRACK_A M + GATOR_CRACK_A_H) <=650.0

e The summation of low (L), medium (M), and high (H) severity levels of GATOR_CRACK_A i
and BLK_CRACK_A i cannot exceed 650.0

i.e., 0.0 < (GATOR_CRACK_A L + GATOR_CRACK_A M + GATOR_CRACK_A H +
BLK_CRACK_A_L + BLK_CRACK_A_M + BLK_CRACK_A_H) < 650.0

e The sum of BLEEDING, POLISH_AGG_A, and RAVELING cannot exceed 650.0
i.e., 0.0 < (BLEEDING + POLISH_AGG_A + RAVELING) < 650.0

e In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO check that the experiment
assignment is in (G1, G2, G6A, G6B, G6C, G6D, G6S, 7A, 7B, 7C, 7D, 7F, 7S, S1, S3, S5,
S6,
S8 with SHRP_ID like ?801 - ?806, S9C, S9J, S9N, S90)

Tables: MON_DIS_PADIAS_AC, EXPERIMENT_SECTION, TST_LO5B (not supplementals)

e For SPS 9C and SPS 9J for matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO
in TST_LO5B, select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that
MATL_CODE =1, 2, 13 or 700

Tables: MON_DIS_PADIAS_AC, MON_DIS_LINK

e For each record in MON_DIS PADIAS AC, there must be a record in MON_DIS_LINK with
matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_PADIAS_AC’

Error message: MON_DIS_PADIAS_AC-E-101 {STATE_CODE, SHRP_ID, SURVEY_DATE}
There is no matching record in MON_DIS_LINK.

Table: MON_DIS PADIAS CRCP
e The ANALYSIS_DATE must be later than the SURVEY_DATE

e The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:

Data Elements Range
CONST _JOINT_NO i 0-2
DURAB_CRACK_NO i 0-100
LONG_CRACK L i 0.0 - 620.0
LONG_SPALLING_L i 0.0 -310.0
PATCH_FLEX NO i 0-100
PATCH_FLEX A i 0.0-325.0
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PATCH_RIGID_NO _j 0-100

PATCH_RIGID_A i 0.0 - 325.0
SCALING_A i 0.0 - 560.0
TRANS_CRACK_L i 0.0 - 920.0
TRANS_CRACK_NO _i 0- 250

e In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO check that the experiment
assignment is in (G5, G7R, S7, S9C)

Tables: MON_DIS_PADIAS_CRCP, EXPERIMENT_SECTION, TST_LO05B (not supplementals)

e For SPS 9C for matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO in
TST_LO5B, select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that
MATL_CODE =6 or 730.

Tables: MON_DIS_PADIAS_CRCP, MON_DIS_LINK

e For eachrecordin MON_DIS PADIAS_CRCP, there must be a record in MON_DIS_LINK
with matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_PADIAS_CRCP’

Error message: MON_DIS_PADIAS_CRCP-E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.

Table: MON_DIS_PADIAS_JPCC
o The ANALYSIS_DATE must be later than the SURVEY_DATE

e The summation of low (L), medium (M), and high (H) severity levels for data elements should
meet the following range limits:

Data Elements Range

CORNER_BREAKS NO i * 0-50; 0-100 (SPS 7602, ?605)
DURAB_CRACK_NO i 0 - 100; 0 - 200 (SPS ?602, ?605)

DURAB _CRACK_A i 0.0 -217.0; 0.0 - 435.0 (SPS 7602, ?605)
PATCH_FLEX NO_i 0 - 100; 0 - 200 (SPS ?602, ?605)
PATCH_FLEX A i 0.0 - 325.0; 0.0 - 650.0 (SPS 7602, ?605)
JOINT_SEAL_TRANS NO_i 0 - 300; 0 - 600 (SPS ?602, ?605)
LONG_CRACK L i 0.0-620.0; 0.0 - 1240.0 (SPS 7602, ?605)
LONG_SPALLING L i 0.0 - 310.0; 0.0 - 620.0 (SPS 7602, ?605)
PATCH_RIGID_NO i 0 - 100; 0 - 200 (SPS ?602, ?605)
PATCH_RIGID_A i 0.0 - 325.0; 0.0 - 650.0 (SPS 7602, ?605)
TRANS_CRACK L i 0.0 - 765.0; 0.0 - 1530.0 (SPS 7602, ?605)
TRANS_CRACK_NO _i 0 -100; 0 - 200 (SPS ?602, ?605)
TRANS_SPALLING L i 0.0 - 230.0; 0.0 - 460.0 (SPS 7602, ?605)
TRANS_ SPALLING NO i 0-50; 0-100 (SPS ?602, ?605)
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Example:

0<= (CORNER_BREAKS_NO_L + CORNER_BREAKS_NO_M +
CORNER_BREAKS_NO_H) <= 50

The sum of SCALING_A and POLISH_AGG_A cannot exceed 560.0 or 1120.0 for SPS 7602,
?605

i.e., 0.0 < (SCALING_A + POLISH_AGG_A) < 560.0
In EXPERIMENT_SECTION (not supplementals):

For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO check that the experiment
assignment is in (G3, G4, G7R, G9, S2, S4, S6, S7, S8 for SHRP_ID like ?807 - ?812, S9J)

Tables: MON_DIS_PADIAS_JPCC, EXPERIMENT_SECTION, TST_LO5B (not supplementals)

For SPS 9J for matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO in
TST_LO5B, select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that
MATL_CODE =4, 5or 730

Tables: MON_DIS_PADIAS_JPCC, MON_DIS_LINK

For each record in MON_DIS_PADIAS_JPCC, there must be a record in MON_DIS_LINK
with matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_PADIAS_JPCC’

Error message: MON_DIS PADIAS JPCC-E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.

Table: MON_DIS_PADIAS42_AC

The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:

Data Elements Range

BLK_CRACK_A i 0 - 650.0
EDGE_CRACK L i 0-155.0
GATOR_CRACK_A i 0 - 650.0
LONG_CRACK_NWP_i 0 - 465.0
LONG_CRACK_NWP_SEAL L i 0 - 465.0
LONG_CRACK WP _L i 0-310.0
LONG_CRACK_WP_SEAL L i 0-310.0
PATCH_A i 0-325.0
PATCH_NO i 0-100

POTHOLES A i 0-165.0
POTHOLES_NO i 0-100

TRANS CRACK L i 0-690.0
TRANS CRACK_NO i 0 - 150

TRANS CRACK_SEAL L i 0 -690.0
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Example:

0.0 <= (GATOR_CRACK_A_L + GATOR_CRACK_A M + GATOR_CRACK_A_H) <= 650.0
Sum of GATOR and BLK must be between 0.0 - 650.0

Sum of BLEEDING, RAVELING, POLISH_AGG_A must be between 0.0 - 650.0

Sum of LONG_CRACK_WP_SEAL_L (L, M, H) must be <= Sum LONG_CRACK_WP_L (L,
M, H)

LONG_CRACK_WP_SEAL_L_L must be <= LONG_CRACK_WP_L_L
LONG_CRACK_WP_SEAL_L_M must be <= LONG_CRACK_WP_L_M
LONG_CRACK_WP_SEAL_L_H must be <= LONG_CRACK_WP_L_H

Sum of LONG_CRACK_NWP_SEAL_L (L, M, H) must be <= Sum LONG_CRACK_NWP_L
(L, M, H)

LONG_CRACK_NWP_SEAL_L_L must be <= LONG_CRACK_NWP_L L
LONG_CRACK_NWP_SEAL_L_M must be <= LONG_CRACK_NWP_L_M
LONG_CRACK_NWP_SEAL_L_H must be <= LONG_CRACK_NWP_L_H

Sum of TRANS_CRACK_SEAL_L (L, M, H) must be <= Sum TRANS_CRACK_L (L, M, H)
TRANS_CRACK_SEAL_L_L must be <= TRANS_CRACK_L_L
TRANS_CRACK_SEAL_L_M must be <= TRANS_CRACK_L_M
TRANS_CRACK_SEAL_L_H must be <= TRANS_CRACK_L_H

In EXPERIMENT_SECTION (not supplementals):

For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO check that the experiment
assignment is in (G1, G2, G6A, G6B, G6C, G6D, G6S, 7A, 7B, 7C, 7D, 7F, 7S, S1, S3, S5,

S6,
S8 with SHRP_ID like ?801 - ?806, S9C, S9J, S9N, S90)

Tables: MON_DIS_PADIAS42_AC, EXPERIMENT_SECTION, TST_LO05B (not supplementals)

For SPS 9C and SPS 9J for matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO
in TST_LO5B, select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that
MATL_CODE =1, 2,13 or 700

Tables: MON_DIS_PADIAS42_AC, MON_DIS_LINK

For each record in MON_DIS_PADIAS42_AC there must be a record in MON_DIS_LINK
with matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_PADIAS42_AC’
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Error message: MON_DIS PADIAS42 AC-E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.

Table: MON_DIS_PADIAS42_CRCP

e The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:

Data Elements Range
DURAB_CRACK_A i 0.0-217.0
DURAB_CRACK_NO i 0-100
CONST_JOINT_NO i 0-2
LONG_CRACK L i 0.0 - 620.0
LONG_CRACK_SEAL L i 0.0 - 620.0
LONG_SPALLING L i 0.0 - 310.0
PATCH_FLEX A i 0.0 - 325.0
PATCH_FLEX NO_i 0-100
PATCH_RIGID_A i 0.0 -325.0
PATCH_RIGID_NO i 0-100
TRANS_CRACK L i 0.0 - 920.0

Example:

0.0 <= (DURAB_CRACK_A L + DURAB_CRACK_A M + DURAB_CRACK_A H) <= 217.0
e The sum of SCALING_A and POLISH_AGG_A and MAP_CRACK_A cannot exceed 650

0.0 <= (SCALING_A + POLISH_AGG_A + MAP_CRACK_A) <= 650.0

e The summation of low (L), moderate (M), and high (H) severity levels of
LONG_CRACK_SEAL_L_icannot exceed the summation of LONG_CRACK L i

0.0 <= (LONG_CRACK_SEAL_L_L + LONG_CRACK_SEAL L M+
LONG_CRACK_SEAL_L_H) <= (LONG_CRACK_L_L + LONG_CRACK_L M +
LONG_CRACK_L_H)

e LONG_CRACK_SEAL_L_L cannot exceed LONG_CRACK_L L
LONG_CRACK_SEAL_L_L <= LONG_CRACK_L_L

e LONG_CRACK_SEAL_L_M cannot exceed LONG_CRACK_L_M
LONG_CRACK_SEAL_L_M <= LONG_CRACK_L_M

e LONG_CRACK_SEAL_L_H cannot exceed LONG_CRACK_L_H
LONG_CRACK_SEAL_L_H <= LONG_CRACK_L_H

e The summation of low (L), moderate (M), and high (H) severity levels of
TRANS_CRACK_NO_i must equal TRANS_CRACK_TOTAL_NO

0 <= (TRANS_CRACK_NO_L + TRANS_CRACK_NO_M + TRANS_CRACK_NO_H) =
TRANS_CRACK_TOTAL_NO
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The summation of low (L), moderate (M), and high (H) severity levels of PATCH_FLEX_A_i
and PATCH_RIGID_A i cannot exceed 325.0

<= (PATCH_FLEX_A L + PATCH_FLEX_A_M + PATCH_FLEX_ A H + PATCH_RIGID A L
+ PATCH_RIGID_A_M + PATCH_RIGID_A_H) <= 325.0

In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO check that the experiment
assignment is in (G5, G7R, G9, S7, S9C)

Tables: MON_DIS_PADIAS42_CRCP, EXPERIMENT_SECTION, TST_LO5B (not
supplementals)

For SPS 9C for matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO in
TST_LO5B, select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that
MATL_CODE =6 or 730

Tables: MON_DIS_PADIAS42_CRCP, MON_DIS_LINK

For each record in MON_DIS_PADIAS42_CRCP there must be a record in MON_DIS_LINK
with matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_PADIAS42_ CRCP’

Error message: MON_DIS PADIAS42 CRCP-E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.

Table: MON_DIS_PADIAS42_JPCC

The summation of low (L), moderate (M), and high (H) severity levels for data elements
should meet the following range checks:

Data Elements Range

CORNER_BREAKS NO i 0-50; 0-100 (SPS ?602, ?605)

DURAB _CRACK_A i 0.0 -217.0; 0.0 - 435.0 (SPS 7602, ?605)
DURAB_CRACK_NO i 0 - 100; 0 - 200 (SPS ?602, ?605)
LONG_CRACK L i 0.0-620.0; 0.0 - 1240.0 (SPS 7602, ?605)
LONG_CRACK_SEAL L i 0.0 - 620.0; 0.0 - 1240.0 (SPS 7602, ?605)
LONG_SPALLING L i 0.0 - 310.0; 0.0 - 620.0 (SPS 7602, ?605)
PATCH_FLEX A i 0.0 - 325.0; 0.0 - 650.0 (SPS 7602, ?605)
PATCH_FLEX NO_i 0 -100; 0 - 200 (SPS ?602, ?605)
PATCH_RIGID_A i 0.0 - 325.0; 0.0 - 650.0 (SPS 7602, ?605)
PATCH_RIGID_NO i 0 -100; 0 - 200 (SPS ?602, ?605)

TRANS CRACK L i 0.0 - 765.0; 0.0 -1530.0 (SPS 7602, ?605)
TRANS CRACK _NO_i 0 - 100; 0 - 200 (SPS ?602, ?605)

TRANS CRACK_SEAL L i 0.0 - 765.0; 0.0 - 1530.0 (SPS 7602, ?605)
TRANS_SPALLING L i 0.0 - 230.0; 0.0 - 460.0 (SPS 7602, ?605)
TRANS_SPALLING _NO i 0-50; 0 - 100 (SPS 7602, ?605)
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Example:
0.0 <= (DURAB_CRACK_A L + DURAB CRACK_A M + DURAB_CRACK_A H)<=190.0

The sum of SCALING_A and POLISH_AGG_A and MAP_CRACK_A cannot exceed 650.0
or 1300.0 for SPS 7602, 7605

0.0 <= (SCALING_A + POLISH_AGG_A + MAP_CRACK_A) <= 650.0 or 1300.0 for SPS
?602, 7605

The summation of low (L), moderate (M), and high (H) severity levels of
LONG_CRACK_SEAL_L icannot exceed the summation of LONG_CRACK L i

0.0 <= (LONG_CRACK_SEAL_L_L + LONG_CRACK_SEAL L_M +
LONG_CRACK_SEAL_L_H) <= (LONG_CRACK_L_L + LONG_CRACK_L_M +
LONG_CRACK_L_H)

LONG_CRACK_SEAL L L cannot exceed LONG_CRACK L L
LONG_CRACK_SEAL_L_L <= LONG_CRACK_L_L
LONG_CRACK_SEAL_L_M cannot exceed LONG_CRACK_L_M
LONG_CRACK_SEAL_L_M <= LONG_CRACK_L_M
LONG_CRACK_SEAL L H cannot exceed LONG_CRACK_L_H
LONG_CRACK_SEAL_L_H <= LONG_CRACK_L_H

The summation of low (L), moderate (M), and high (H) severity levels of
TRANS_CRACK_SEAL_L icannot exceed the summation of TRANS_CRACK L i

0.0 <= (TRANS_CRACK_SEAL_L_L + TRANS_CRACK_SEAL_L_M +
TRANS_CRACK_SEAL_L_H) <= (TRANS_CRACK_L_L + TRANS_CRACK_L M +
TRANS_CRACK_L_H)

TRANS_CRACK_SEAL_L_L cannot exceed TRANS_CRACK_L_L
TRANS_CRACK_SEAL_L_L <= TRANS_CRACK_L_L
TRANS_CRACK_SEAL_L_M cannot exceed TRANS _CRACK L M
TRANS_CRACK_SEAL_L_M <= TRANS_CRACK_L_M
TRANS_CRACK_SEAL_L_H cannot exceed TRANS_CRACK_L_H
TRANS_CRACK_SEAL_L_H <= TRANS_CRACK_L_H

The summation of low (L), moderate (M), and high (H) severity levels of PATCH_FLEX_A_i
and PATCH_RIGID_A i cannot exceed 325.0 or 650.0 for SPS 7602, 7605

0.0 <= (PATCH_FLEX_A_L + PATCH_FLEX_A_ M + PATCH_FLEX_A H +

PATCH_RIGID_A_L + PATCH_RIGID_A_M + PATCH_RIGID_A_H) <= 325.0 or 650.0 for
SPS 2602, 2605
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e In EXPERIMENT_SECTION (not supplementals):
For matching STATE_CODE, SHRP_ID, CONSTRUCTION_NO check that the experiment
assignment is in (G3, G4, G7R, G9, S2, S4, S6, S7, S8 for SHRP_ID like ?807 - ?812, S9J)

Tables: MON_DIS_PADIAS42_JPCC, EXPERIMENT_SECTION, TST_LO5B (not
supplementals)

e For SPS 9J for matching STATE_CODE, SHRP_ID and CONSTRUCTION_NO in
TST_LO5B, select MAX(LAYER_NO) for DESCRIPTION = 1 or 3 and check that
MATL_CODE =4, 5 or 730

Tables: MON_DIS_PADIAS42_JPCC, MON_DIS_LINK

e For each record in MON_DIS PADIAS42 JPCC there must be a record in MON_DIS_LINK
with matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DIS_PADIAS42_JPCC’

Error message: MON_DIS_PADIAS42_JPCC-E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.

Table: MON_DROP_SEP
e In EXPERIMENT_SECTION:

Determine CONSTRUCTION_NO for SURVEY_DATE

-In TST_LO5B, select record having MAX(LAYER_NO) for DESCRIPTION =1 or 3
-For a non-null entry in MON_DROP_SEP. SEPARATION check that
TST_LO5B.MATL_CODE =4 - 6, 90, 730

Tables: MON_DROP_SEP, MON_DIS_LINK

e For each record in MON_DROP_SEP there must be a record in MON_DIS_LINK with
matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_DROP_SEP’

Error message: MON_DROP_SEP-E-101 {STATE_CODE, SHRP_ID, SURVEY_DATE}
There is no matching record in MON_DIS_LINK.

Tables: MON_RUT_DEPTH_POINT, MON_DIS_LINK

e For each record in MON_RUT_DEPTH_POINT there must be a record in MON_DIS_LINK
with matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_RUT_DEPTH_POINT’

Error message: MON_RUT_DEPTH_POINT-E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.

Tables: MON_T_PROF_MASTER, MON_DIS_LINK
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For each record in MON_T_PROF_MASTER there must be a record in MON_DIS_LINK with
matching STATE_CODE, SHRP_ID, and SURVEY_DATE and TABLENAME =
‘MON_T_PROF_MASTER’

Error message: MON_T_PROF_MASTER -E-101 {STATE_CODE, SHRP_ID,
SURVEY_DATE} There is no matching record in MON_DIS_LINK.
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8 FRICTION QC PROGRAMS

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when
changes are made to a given record or to selected related records.

B. Dependency Checks

No dependency checks are performed.

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are required
(i.e., X = always; * = conditionally).

Table Field Condition

MON_FRICTION CALIBRATION_DATE
FRICTION_METHOD
FRICTION_NO_BEGIN
FRICTION_NO_END
FRICTION_SPEED

XX X X X

D. Expanded Range Checks

Expanded range checks are applied to certain fields to identify data element values that fall
outside an expected range. Field names are listed below the bolded table name.

Table Units Range
MON_FRICTION
FRICTION_DATE <= Today
FRICTION_NO_BEGIN' % 25-100
FRICTION_NO_END" % 25-100
FRICTION_SPEED mph 35-55

This range combines two ranges, that which is appropriate for AASHTO T242 or ASTM E274
specified units (25 - 60) and that which is appropriate for other devices (50 - 100).
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E. Intramodular Checks

Each E-type check is separated by a single line. In general, each bullet represents a procedure,
action, etc., of the check.

Table: MON_FRICTION
For SHRP_ID, STATE_CODE, and CONSTRUCTION_NO:

e Ifthe FRICTION_METHOD in MON_FRICTION = 3, there must be a valid entry in
FRICTION_METHOD_OTHER
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9 MAINTENANCE QC PROGRAMS

A. Initial Level

Records in the IMS are at Level A when they first enter the system and are set back to A when
changes are made to a given record or to selected related records.

B. Dependency Checks

No dependency checks are performed.

C. Minimum Data Elements

Tables and accompanying fields that must be included in a data record are identified below.
Explanations are provided for those fields having certain conditions as to when they are required
(i.e., X = always; * = conditionally).

Table Field Condition
MNT_ASPHALT CRACK_SEAL CRACK_SEAL_MATL X
CRACK_SEVERITY X
CRACK_TYPE X
DATE_COMPLETE X
MNT_ASPHALT_PATCH AC _PC NO *
AC PC _SF *
* Either AC_PC_NO or AC_PC SFis
required
FULL DEPTH_NO *
*

FULL DEPTH_SF

* Either FULL_DEPTH_NO or

FULL _DEPTH_SF is required
SURFACE_OVERLAID_NO *
SURFACE_OVERLAID_SF *

* Either SURFACE_OVERLAID_NO or

SURFACE_ OVERLAID_SF is required
SURFACE_PATCHES_NO *
SURFACE_PATCHES_SF *

* Either SURFACE PATCHES_NO or

SURFACE_PATCHES_SF is required

MNT_ASPHALT_SEAL AGG_RATE *
*if REASON = 1

AIR_TEMP X

CEMENT_MATL_RATE X

*

CRACK_SEVERITY
*if REASON =1
DATE_COMPLETE X
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MNT_COST

MNT_GMG

MNT_HIST

MNT_IMP

MNT_PCC_CRACK_SEAL

MNT_PCC_FULL_DEPTH

MNT_PCC_JOINT_RESEAL

MNT_PCC_PART_DEPTH

D. Expanded Range Checks

PERCENT_SEALED
REASON
SEAL_CURE_TIME
SEAL_THICKNESS
SEAL_TYPE
SURFACE_MOISTURE

DATE_COMPLETE

AVG_DEPTH
DATE_COMPLETE
METHOD
PAVE_TYPE

MAINT_LOC
MAJOR_IMP_TYPE
MAJOR_IMP_YEAR

No level C checks
CRACK_SEAL_TYPE

SEAL_RES_DEPTH
SEAL_RES_WIDTH

TOTAL_FEET_CRACKS_SEALED

AIR_TEMP_HIGH
AIR_TEMP_LOW
BOND_BREAKER
DATE_COMPLETE
FLEX_STRENGTH
PATCH_MATL
SURFACE_MOISTURE
TRANSFER_SYS_LONG

TRANSFER_SYS_TRANS

DATE_COMPLETE

AIR_TEMP_HIGH
AIR_TEMP_LOW

XXX XXXX X XXXXXX

XXX XXXXXX XXXX

X

*

*

* Either the high or low value is required

BOND_AGENT
DATE_COMPLETE
PATCH_MATL
PATCH_NO
PATCH_SF
SURFACE_MOISTURE
REASON

XX X XX X X

Expanded range checks are applied to certain fields to identify data element values that fall

outside an expected range. Field names are listed below the bolded table name.
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Table

MNT_*
DATE_BEGAN
DATE_COPMLETE

MNT_ASPHALT CRACK_SEAL
AIR_TEMP_HIGH
AIR_TEMP_LOW

MNT_ASPHALT_PATCH
AC_PC_SF
FULL_DEPTH_SF
SURFACE_OVERLAID_SF
SURFACE_PATCHES_SF

MNT_ASPHALT_SEAL
AGG_RATE
AIR_TEMP
CEMENT_MATL_RATE
SEAL_THICKNESS

MNT_COST
AC_BASE_ONTY
AC_FULL_ONTY
AC_SURFACE_QNTY
CRACK_SEAL_QNTY

MNT_GMG
AVG_DEPTH
HEAD_WIDTH

MNT_HIST
MAJOR_IMP_COST
MAJOR_IMP_THICKNESS

MNT_IMP
IMP_TYPE

CONSTRUCTION_NO
DATA_AVAIL_IMS

MNT_PCC_CRACK_SEAL
BOND_BREAK
CRACK_CLEAN
CRACK_SEAL_TYPE
IMP_TYPE
SEAL_DEPTH
SEAL_RES_DEPTH
SEAL_RES_WIDTH

MNT_PCC_FULL_DEPTH
AIR_CONTENT_MAX
AIR_CONTENT_MEAN
AIR_CONTENT_MIN
AIR_TEMP_HIGH

Units

deg F
deg F

sq ft
sq ft
sq ft
sq ft

Ib/sq yd
deg F
gal/sq yd
in

sq yd
sqyd
sqyd
If

1000s $/lane mile
in

%
%
%
deg F

Range

<= Today
<= Today

40 - 120
40 - 120

0 - 3000
0 - 3000
0 - 3000
0 - 3000

0.0-75.0
45-110
0.0-2.0
0.1-20

0-500
0-500
0-500
0 - 500

0.0-2.0
3.0-144.0

0-500
0.0-24.0

1-7,12,13, 21 - 37,

53, 54, 57
>1
Y, N
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AIR_TEMP_LOW deg F 40 - 120

CAGG_MIX Ib/cu yd 500 - 3000
CEMENT_MIX Ib/cu yd 300 - 1000
FAGG_MIX Ib/cu yd 500 - 2000
FLEX_CURE_TIME days 1-28
FLEX_STRENGTH psi 300 - 2000
MAX_AGG_SIZE in 0.2-9.9
PATCH_SF _BASE sq ft 0 - 3000
PATCH_SF_SLAB sq ft 0 - 3000
SAW_CUT_DEPTH in 0.2-24.0
SF_BASE_REPLACED sq ft 0 - 3000
SF_SLABS_REPLACED sq ft 0 - 3000
TRAFFIC_OPEN_TIME hr 4-9999
WATER_MIX gal/cu yd 10 - 60
MNT_PCC_JOINT_RESEAL
SEAL_DEPTH in 0.2-1.0
SEAL_RES_DEPTH in 0.2-6.0
SEAL_RES_WIDTH in 0.0-1.5
MNT_PCC_PART_DEPTH
AIR_CONTENT_MAX % null, 0.0 - 12.0
AIR_CONTENT_MEAN % null, 0.0 - 12.0
AIR_CONTENT_MIN % null, 0.0 - 12.0
AIR_TEMP_HIGH deg F 40 - 120
AIR_TEMP_LOW deg F 40 - 120
CAGG_MIX Ib/cu yd 500 - 3000
CEMENT_MIX Ib/cu yd 300 - 1000
FAGG_MIX Ib/cu yd 500 - 2000
MAX_AGG_SIZE in 0.2-9.9
PATCH_AVG_DEPTH in 0.0-24.0
PATCH_COMP_STRENGTH psi null, 2000 - 9999
PATCH_CURE_TIME days null, 1 - 42
PATCH_SF sq ft 0 - 3000
TRAFFIC_OPEN_TIME hr 4 -9999
WATER_MIX gal/cu yd null, 0 - 40

E. Intramodular Checks

Each E-type check is separated by a single line. In general, each bullet represents a procedure,
action, etc., of the check.

Note: MNT_IMP.DATA_AVAIL_IMS is set before level E checks are run. Refer to the following
table:

Table IMP_TYPE
SPS3_CRACK 1
SPS3_CHIP 31
SPS3_SLURRY 33
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Table IMP_TYPE
SPS4_CRACK_SEAL_GENERAL | 1,2,3
SPS4_UNDERSEAL_GENERAL 14
SPS5_AC_PATCHES 21-27
SPS6_PCC_CRACK_SEAL 1
SPS6_PCC_FULL_DEPTH 4,7
SPS6_PCC_JOINT_RESEAL 2
SPS6_PCC_PART_DEPTH 6
SPS6_SAW_AND_SEAL 57
SPS7_PCC_CRACK_SEAL 1
SPS7_PCC_FULL_DEPTH 5,7
SPS7_PCC_JOINT_RESEAL 2
SPS7_PCC_PART _DEPTH 6, 54
MNT_ASPHALT_CRACK_SEAL 1,57
MNT_PCC_JOINT_RESEAL 2,3
MNT_PCC_PART DEPTH 6, 54
MNT_PCC_FULL_DEPTH 4,5,7
MNT_GMG 12,13
MNT_ASPHALT_PATCH 21, 27
MNT_ASPHALT_SEAL 28, 37

Table: MNT_ASPHALT CRACK_SEAL
e Check to ensure that DATE_BEGAN < = DATE_COMPLETE

Error Message: MNT_ASPHALT_CRACK_SEAL-E-1, DATE_BEGAN must be <=
DATE_COMPLETE.

e For SHRP_ID, STATE_CODE, and CONSTRUCTION_NO, refer to TST_LO05B and select
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record for MAX (LAYER_NO) for DESCRIPTION = 1 or 3. Check that MATL_CODE =1 or
13.

Error Message: MNT_ASPHALT_CRACK_SEAL-E-4, For SHRP_ID,STATE_CODE and
CONSTRUCTION_NO, refer to TST_LO05B and select record for MAX(LAYER_NO) for
DESCRIPTION =1 or 3. Check that MATL_CODE =1 or 13.

e Check that AIR_TEMP_HIGH > = AIR_TEMP_LOW, provided valid (not null) entries exist in
each field

Error Message: MNT_ASPHALT_CRACK_SEAL-E-5, AIR_TEMP_HIGH must be >=
AIR_TEMP_LOW.

e Check that a record exists in MNT_IMP with matching STATE_CODE, SHRP_ID,
DATE_COMPLETE and IMP_TYPE in (1, 57)

Error Message: MNT_ASPHALT_CRACK_SEAL-E-10, Entry required in MNT_IMP for
STATE_CODE, SHRP_ID, DATE_COMPLETE and IMP_TYPE 1, 57.

Table: MNT_ASPHALT_PATCH
e DATE_BEGAN < = DATE_COMPLETE

Error Message: MNT_ASPHALT_PATCH-E-1, DATE_BEGAN must be <=
DATE_COMPLETE.

e For SHRP_ID, STATE_CODE, and CONSTRUCTION_NO, refer to TST_L05B and select
record for MAX (LAYER_NO) for DESCRIPTION = 1 or 3. Check that MATL_CODE =1 or
13.
Error Message: MNT_ASPHALT_PATCH-E-4, For SHRP_ID,STATE_CODE and
CONSTRUCTION_NO, refer to TST_L05B and select record for MAX(LAYER_NO) for
DESCRIPTION =1 or 3. Check that MATL_CODE =1 or 13.

e If SURFACE_PATCHES_SF > 0then SURFACE_PATCHES_NO >0

Error Message: MNT_ASPHALT_PATCH-E-5, if surface_patches_sf > 0 then
surface_patches _no > 0.

e |f SURFACE_OVERLAID_SF > 0 then SURFACE_OVERLAID_NO >0

Error Message: MNT_ASPHALT_PATCH-E-6, if surface_overlaid_sf > 0 then
surface_overlaid_no > 0.

e IfAC_PC SF>0then AC_PC_NO >0
Error Message: MNT_ASPHALT_PATCH-E-7, if ac_pc_sf > 0 then ac_pc_no > 0.
e If FULL_DEPTH_SF >0 then FULL_DEPTH_NO >0
Error Message: MNT_ASPHALT_PATCH-E-8, if full_depth_sf > 0 then full_depth_no > 0.

e Check that a record exists in MNT_IMP with matching STATE_CODE, SHRP_ID,
DATE_COMPLETE and IMP_TYPE =21 - 27
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Error Message: MNT_ASPHALT_PATCH-E-15, Entry required in MNT _IMP for
STATE_CODE, SHRP_ID, DATE_COMPLETE and IMP_TYPE 21 - 27.

Table: MNT_ASPHALT_SEAL
e DATE_BEGAN < =DATE_COMPLETE

Error Message: MNT_ASPHALT_SEAL-E-1, DATE_BEGAN must be <=
DATE_COMPLETE.

e For SHRP_ID, STATE_CODE, and CONSTRUCTION_NO, refer to TST_LO05B and select
record for MAX (LAYER_NO) for DESCRIPTION = 1 or 3. Check that MATL_CODE =1 or
13.

Error Message: MNT_ASPHALT_SEAL-E-4, For SHRP_ID,STATE_CODE and
CONSTRUCTION_NO, refer to TST_L05B and select record for MAX(LAYER_NO) for
DESCRIPTION =1 or 3. Check that MATL_CODE =1 or 13.

e For STATE_CODE, SHRP_ID, and DATE_COMPLETE, a matching record must exist in
MNT_IMP with IMP_TYPE in (28, 29, 30, 31, 32, 33, 34, 35, 36, 37)

Error Message: MNT_ASPHALT_SEAL-E-11, Entry required in MNT_IMP for
STATE_CODE, SHRP_ID, DATE_COMPLETE and IMP_TYPE 28 - 37.

Table: MNT_COST

e No level E checks

Table: MNT_GMG
e DATE_BEGAN < = DATE_COMPLETE
Error Message: MNT_GMG-E-1, DATE_BEGAN must be <= DATE_COMPLETE.

e For STATE_CODE, SHRP_ID, and DATE_COMPLETE, a matching record must exist in
MNT_IMP with IMP_TYPE in (12, 13)

Error Message: MNT_GMG-E-7, Entry required in MNT_IMP for STATE_CODE, SHRP_ID,
DATE_COMPLETE and IMP_TYPE 12 or 13.

Tables: MNT_GMG, MNT_COST

e For STATE_CODE, SHRP_ID, and DATE_COMPLETE, check that there is a matching
record in MNT_COST

Error Message: MNT_GMG-E-2, No associated cost data in MNT_COST.

Table: MNT_HIST
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e No level E checks

Table: MNT_IMP
e MNT_IMP.IMP_TYPE must exist in the CODES table where CODETYPE = MAINT_WORK

Error Message: MNT_IMP-E-100, IMP_TYPE must exist in the CODES table for
CODETYPE=MAINT_WORK.

Table: MNT_IMP, EXPERIMENT_SECTION

e Arecord with matching STATE_CODE, SHRP_ID, and CONSTRUCTION_NO must exist in
EXPERIMENT_SECTION

Error Message: MNT_IMP-E-101, A corresponding record with matching
STATE_CODE,SHRP_ID,CONSTRUCTION_NO must exist in EXPERIMENT_SECTION.

e For matching STATE_CODE, SHRP_ID, and CONSTRUCTION_NO in
EXPERIMENT_SECTION, EXPERIMENT_SECTION.CN_ASSIGN_DATE (CN) <=
MNT_IMP.IMP_DATE (CN) < EXPERIMENT_SECTION.CN_ASSIGN_DATE (CN + 1) or
current date if CN + 1 does not exist.

Error Message: MNT_IMP-E-102a, The following date relationship should exist:
EXPERIMENT_SECTION.CN_ASSIGN_DATE(CN){Date} <=
MNT_IMP.IMP_DATE(CN){Date} <
EXPERIMENT_SECTION.CN_ASSIGN_DATE(CN+1){Date}.

Error Message: MNT_IMP-E-102b, The following date relationship should exist:
EXPERIMENT_SECTION.CN_ASSIGN_DATE(CN){Date} <=
MNT_IMP.IMP_DATE(CN){Date} < SYSDATE.

e For matching STATE_CODE, SHRP_ID, and CONSTRUCTION_NO in
EXPERIMENT_SECTION, MNT_IMP.IMP_TYPE must exist in
EXPERIMENT_SECTION.CN_CHANGE_REASON

Error Message: (If EXPERIMENT_SECTION.CN_CHANGE_REASON is null)
MNT_IMP-E-103a, MNT_IMP.IMP_TYPE must exist in the list in the
EXPERIMENT_SECTION.CN_CHANGE_REASON.

Error Message: (If IMP_TYPE not in EXPERIMENT_SECTION.CN_CHANGE_REASON)
MNT_IMP-E-103b, MNT_IMP.IMP_TYPE{IMP_TYPE} must exist in the list in the
EXPERIMENT_SECTION.CN_CHANGE_REASON({list of entries}.

Table: MNT_PCC_CRACK_SEAL
o DATE_COMPLETE >= DATE_BEGAN

Error Message: MNT_PCC_CRACK_SEAL-E-1, DATE_COMPLETE < DATE_BEGAN
e SEAL_RES WIDTH <= SEAL_RES_DEPTH

Error Message: MNT_PCC_CRACK_SEAL-E-2, SEAL_RES_WIDTH > SEAL_RES_DEPTH
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For STATE_CODE, SHRP_ID, and DATE_COMPLETE, a matching record must exist in
MNT_IMP with IMP_TYPE =1

Error Message: MNT_PCC_CRACK_SEAL-E-3, Entry required in MNT_IMP for
STATE_CODE, SHRP_ID, DATE_COMPLETE and IMP_TYPE 1.

Tables: MNT_PCC_JOINT_RESEAL

Check to ensure that DATE_BEGAN < = DATE_COMPLETE

Error Message: MNT_PCC_JOINT_RESEAL-E-1, DATE_BEGAN must be <=
DATE_COMPLETE.

For SHRP_ID, STATE_CODE, and CONSTRUCTION_NO, refer to TST_LO5B and select
record for MAX (LAYER_NO) for DESCRIPTION =1 or 3. Check that MATL_ CODE =4-6
or 90.

Error Message: MNT_PCC_JOINT_RESEAL-E-4, For SHRP_ID,STATE_CODE and
CONSTRUCTION_NO, refer to TST_LO05B and select record for MAX(LAYER_NO) for
DESCRIPTION = 1 or 3. Check that MATL_CODE = 4-6 or 90.

If PATCH_SF_SLAB > 0, then PATCH_NO_SLAB >0

Error Message: MNT_PCC_JOINT_RESEAL-E-5, If PATCH_SF_SLAB > 0, then
PATCH_NO_SLAB > 0.

For STATE_CODE, SHRP_ID, and DATE_COMPLETE, a matching record must exist in
MNT_IMP with IMP_TYPE in (2, 3)

Error Message: MNT_PCC_JOINT_RESEAL-E-10, Entry required in MNT_IMP for
STATE_CODE, SHRP_ID, DATE_COMPLETE and IMP_TYPE =2 or 3.

Table: MNT_PCC_PART_DEPTH

Check to ensure that DATE_BEGAN < = DATE_COMPLETE

Error Message: MNT_PCC_PART_DEPTH-E-1, DATE_BEGAN must be <=
DATE_COMPLETE.

For SHRP_ID, STATE_CODE, and CONSTRUCTION_NO, refer to TST_LO5B and select
record for MAX (LAYER_NO) for DESCRIPTION =1 or 3. Check that MATL_CODE =4 -6
or 90.

Error Message: MNT_PCC_PART_DEPTH-E-4, For SHRP_ID,STATE_CODE and
CONSTRUCTION_NO, refer to TST_L05B and select record for MAX(LAYER_NO) for
DESCRIPTION =1 or 3. Check that MATL_CODE =4 - 6 or 90.

AIR_CONTENT_MAX > AIR_CONTENT_MEAN > AIR_CONTENT_MIN

Error Message: MNT_PCC_PART_DEPTH-E-5, AIR_CONTENT_MAX must be >
AIR_CONTENT_MEAN must be > AIR_CONTENT_MIN.
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e Check that if PATCH_SF >0 then PATCH_NO >0
Error Message: MNT_PCC_PART_DEPTH-E-6, if patch_sf > 0 then patch_no > 0.

e For STATE_CODE, SHRP_ID, and DATE_COMPLETE, a matching record must exist in
MNT_IMP with IMP_TYPE in (6, 54)

Error Message: MNT_PCC_PART_DEPTH-E-20, Entry required in MNT_IMP for
STATE_CODE, SHRP_ID, DATE_COMPLETE and IMP_TYPE 6 or 54.

Table: MNT_PCC_FULL_DEPTH
e Check to ensure that DATE_BEGAN < = DATE_COMPLETE

Error Message: MNT_PCC_FULL_DEPTH-E-1, DATE_BEGAN must be <=
DATE_COMPLETE.

e For SHRP_ID, STATE_CODE, and CONSTRUCTION_NO, refer to TST_L05B and select
record for MAX (LAYER_NO) for DESCRIPTION =1 or 3. Check that MATL_CODE =4 -6
or 90.
Error Message: MNT_PCC_FULL_DEPTH-E-4, For SHRP_ID,STATE_CODE and
CONSTRUCTION_NO, refer to TST_L05B and select record for MAX(LAYER_NO) for
DESCRIPTION =1 or 3. Check that MATL_CODE =4 - 6 or 90.

e AIR_CONTENT_MAX > AIR_CONTENT_MEAN > AIR_CONTENT_MIN

Error Message: MNT_PCC_FULL_DEPTH-E-5, AIR_CONTENT_MAX must be >
AIR_CONTENT_MEAN must be > AIR_CONTENT_MIN.

e Check that if PATCH_SF _SLAB >0 then PATCH_NO_SLAB >0
Error Message: MNT_PCC_FULL_DEPTH-E-6, if patch_sf_slab > 0 then patch_no_slab > 0.
e Check that if PATCH_SF _BASE >0 then PATCH_NO_BASE >0

Error Message: MNT_PCC_FULL_DEPTH-E-7, if patch_sf_base > 0 then patch_no_base >
0.

e Check that if SF_SLABS_REPLACED >0 then NO_SLABS_REPLACED >0

Error Message: MNT_PCC_FULL_DEPTH-E-8, if sf_slabs_replaced > 0 then
no_slabs_replaced > 0.

e Check that if SF_BASE_REPLACED >0 then NO_BASE_REPLACED >0

Error Message: MNT_PCC_FULL_DEPTH-E-9, if sf_base_replaced > 0 then
no_base_replaced > 0.

e Either PATCH_NO_BASE and PATCH_SF_BASE or PATCH_NO_SLAB and
PATCH_SF_SLAB must be non-null

Error Message: MNT_PCC_FULL_DEPTH-E-25, Either PATCH_NO_BASE and
PATCH_SF_BASE or PATCH_NO_SLAB and PATCH_SF_SLAB must be NON-NULL.
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e Either NO_BASE_REPLACED and SF_BASE_REPLACED or NO_SLAB_REPLACED and

SF_SLABS_REPLACED must be non-null

Error Message: MNT_PCC_FULL_DEPTH-E-26, Either NO_BASE_REPLACED and
SF_BASE_REPLACED or NO_SLAB_REPLACED and SF_SLABS_REPLACED must be

NON-NULL.

e For STATE_CODE, SHRP_ID, and DATE_COMPLETE, a matching record must exist in

MNT_IMP with IMP_TYPE in (4, 5, 7)

Error Message: MNT_PCC_FULL_DEPTH-E-27, Entry required in MNT_IMP for
STATE_CODE, SHRP_ID, DATE_COMPLETE and IMP_TYPE 4, 5, or 7.

Table: (Listed)

For SHRP_ID, STATE_CODE, CONSTRUCTION_NO, DATE_COMPLETE:

In Table/Error Code If Data Element

MNT_ASPHALT_CRACK_SEAL

E-6 CRACK_SEAL_MATL

E-7 CRACK_SEAL_MATL

MANUFACTURER_MATERIAL

E-8 CRACK_SEAL_MATL

CRACK_SEAL_MATL_OTHER

E-9 CLEAN_METHOD
MNT_ASPHALT_PATCH

E-9 REASON

E-10 SECONDARY_REASON

SECONDARY_REASON_OTHER

E-11 SURFACE_MATL_1

E-12 COMPACTION

E-13 LOC_SIZE_METHOD

LOC_SIZE_METHOD_OTHER

E-14 CUT_METHOD
MNT_ASPHALT_SEAL

E-5 REASON

E-6 SEAL_TYPE

E-7 ASPHALT_GRADE

ASPHALT GRADE_OTHER

E-8 SEAL_ROLLER

E-9 INITIAL_PREP

E-10 FINAL_PREP
MNT_GMG

E-4G MG_REASON

E-6G MG_EXTENT
MNT_PCC_FULL_DEPTH

E-10 REASON

E-11 SECONDARY_REASON

SECONDARY_REASON_OTHER

Has a Code Of Valid Entry Must Exist In

6or7
6or7

8

7

17
17

6
6
17, 35, 99

5
5
6

38
38

MANUFACTURER_NAME

CLEAN_METHOD_OTHER

REASON_OTHER

SURFACE_MATL_OTHER
COMPACTION_OTHER

CUT_METHOD_OTHER

REASON_OTHER
SEAL_TYPE_OTHER

SEAL_ROLLER_OTHER
INITIAL_PREP_OTHER
FINAL_PREP_OTHER

GMG_REASON_OTHER
GMG_EXTENT_OTHER

REASON_OTHER
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E-12
E-13
E-14

PATCH_MATL
SLAB_REPLACE_MATL
BOUNDARY_METHOD

BOUDARY_METHOD_OTHER

E-15
E-16

E-17

CUT_METHOD

TRANSFER_SYS_TRANS or

TRANSFER_SYS_LONG
TRANSFER_DEVICE

TRANSFER_DEVICE_OTHER

E-18

E-19

E-20

E-21

E-22

E-23

DOWEL_COAT_TRANS or
DOWEL_COAT_LONG
CONC_BREAK_METHOD

[62F &y

o o1

7

5

CONC_BREAK_METHOD_OTHER

CONC_REMOVAL
JOINT_METHOD_SH or
JOINT_METHOD_TRANS or
JOINT_METHOD_LONG
CURE_METHOD_1 or
CURE_METHOD_2
CONSOLIDATE_METHOD

CONSOLIDATE_METHOD_OTHER

E-24

FINISH_METHOD

MNT_PCC_JOINT_RESEAL

E-6

REMOVAL_METHOD

REMOVAL_METHOD_OTHER

E-7
E-8

REFACED
SIDEWALL_CLEAN

SIDEWALL_CLEAN_OTHER

E-9

JOINT_SEAL_TYPE

JOINT_SEAL_TYPE_OTHER

MNT_PCC_PART_DEPTH

E-7
E-8

REASON
SECONDARY_REASON
