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Executive Summary 
 
This report discusses the results of a project Kentucky Transportation Center (KTC) researchers undertook to create 
a comprehensive geotechnical database and develop geotechnical data collection and assessment tools. Researchers 
consolidated multiple geotechnical data sources and enhanced data management to achieve better decision making 
and project outcomes. The report highlights the importance of geotechnical data in highway planning, design, 
maintenance, and repair, particularly in mountainous areas where soil and rock excavation costs are significant. The 
stability of embankments and rock cuts, as well as the engineering properties of materials used in subgrades, directly 
impact highway performance and safety. 
 
The project involved merging existing databases, including the Kentucky Geotechnical Database and the Kentucky 
Geological Survey (KGS) database. Unique identifiers and meticulous table-by-table merging ensured data integrity 
and consistency throughout the process. SQL sentences are provided as a guide for the merging process (Appendix 
B). 
 
Additionally, researchers developed a geotechnical data collector app and rockfall and landslide hazard rating apps. 
The geotechnical data collector app lets field personnel collect point-based geotechnical information, capture 
photographs, and synchronize data with GIS platforms for analysis and visualization. The rockfall and landslide 
hazard rating apps streamline the collection and assessment of rockfall and landslide hazard data, providing a 
structured workflow for hazard rating and continuous data enhancement. 
 
Merging the Kentucky Geotechnical Database and KGS database, in combination with the apps developed as part of 
the project, is improving geotechnical investigations, risk assessments, and mitigation strategies. The tools enhance 
data collection, analysis, and hazard assessment capabilities, empowering KYTC personnel to make informed 
decisions and recommendations about geotechnical repairs and infrastructure planning. 
 
Overall, the project's successful implementation will improve the safety, performance, and cost-effectiveness of 
highways in Kentucky, promoting the efficient use of resources and fostering proactive risk management.  
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Section 1 Introduction 
 
The Kentucky Transportation Cabinet (KYTC) recognizes the importance of geotechnical data for the planning, design, 
maintenance, and repair of highways. Geotechnical information, including data on rock falls, landslides, soil and rock 
properties, and engineering characteristics, is crucial for optimizing designs, minimizing costs, and ensuring the 
safety and performance of highways. 
 
In mountainous areas, the cost of constructing highways is heavily influenced by soil and rock excavation and 
placement. They account for around 90% of the total cost. In flatter terrain, the cost is approximately 50%. The 
selection of slope geometry for embankments and cuts in mountainous regions significantly impacts initial 
construction and future maintenance expenses. The stability of embankments and rock cuts depends on the strength 
properties and weathering characteristics of geological units. Soil and rock strength determine slope angles which, 
in turn, affect right-of-way requirements. The engineering properties of materials used in embankment subgrades 
directly influence pavement performance, settlement, and safety. 
 
Having sound knowledge of geotechnical information during the design phase is invaluable in planning highway 
facilities. Understanding the past performance of soil and geological units in rock cut slopes and embankments helps 
identify potential design problems and reduce failures. As traffic volumes increase, conducting geotechnical drilling 
and retrieving soil and rock specimens for testing during roadway reconstruction becomes challenging, dangerous, 
and costly. Hence, capturing geotechnical data as they are generated becomes increasingly important.[1] 
 
Maintaining highway rock slopes and correcting landslides present significant engineering challenges and require 
substantial funds each year. Storing geotechnical engineering data is critical for planning new transportation facilities 
and repairing rock slopes and landslides. The Federal Highway Administration (FHWA) recommends developing rock 
slope and landslide inventories to facilitate cost estimates and remedial plans.[2] 
 
With many aging highways in Kentucky, deterioration and collapses of highway cut slopes and embankments are 
common, posing risks to highway users. Rock slope repairs have been extensive and costly in the state. Gathering 
geotechnical engineering information requires significant investment, but it is essential for developing economical 
plans and constitutes the initial step in planning new infrastructure. 
 
Geotechnical data sources are scattered across KYTC District Offices, the KYTC Central Office, the Kentucky 
Transportation Center (KTC), and Kentucky Geological Survey (KGS). Undocumented geotechnical data may also 
reside in individual employee computer files, which could become inaccessible as employees retire. To consolidate 
available geotechnical data, KTC, KYTC, and KGS collaborated to populate a geotechnical database that provides 
KYTC access to valuable field data for future geotechnical site investigations, which will improve decision making and 
project outcomes. 
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Section 2 Project Scope 
 
This project sought to create a comprehensive geotechnical database by merging multiple existing databases and 
incorporating additional local geotechnical data. Our team began by identifying known geotechnical databases and 
understanding their organizational structures. We initially focused on an Oracle database developed in the late- 
1990s by KYTC geotechnical engineering staff and KTC researchers. The database contains information on rock 
slopes, landslides, and soil and rock properties, including data on: 
 

• Roughly 2,140 potentially hazardous rock slopes (classified using the methodology outlined in FHWA 
Rockfall Hazard Rating System: Participant's Manual[3]).  

• 1,900 identified landslides rated using a simple system devised by KYTC and KTC.  
• Geospatial coordinates for each rock slope and landslide recorded with sub-meter accuracy GPS.  
• Approximately 7,385 photos describing the sites and a significant number of soil/rock samples dating back 

to 1962, encompassing various geotechnical properties. 
 
The project also involved collaborating with KGS to integrate another geotechnical database created in 2005. The 
KGS database enables uploading and cataloging of electronic reports into a relational database, but it lacks historical 
data on rock slopes, landslides, and soil and rock properties found in the Oracle database. 
 
Additionally, the project sought to capture additional local geotechnical data from KYTC District Offices since 
valuable institutional knowledge and data exist at these locations. Local information is crucial when evaluating 
existing landslides or rock falls. 
 
The ultimate objective was to merge all known geotechnical data sources into a unified geotechnical database 
accessible to KYTC geotechnical staff in the field. Access to this type of database will let engineers and field 
technicians review historical data during site investigations, enabling them to make more informed decisions and 
recommendations for future geotechnical repairs. Centralizing and enhancing geotechnical data management 
facilitates better geotechnical investigations and contributes to more effective risk assessment and mitigation 
strategies. 
 
In addition to merging databases, the project also included the development of a data collector app for the ArcGIS 
platform, a rockfall hazard rating application for ArcGIS, and landslide hazard rating applications for both the ArcGIS 
platform and a Microsoft Internet Information Server web-based system. These applications will enhance data 
collection, analysis, and hazard assessment capabilities, providing valuable tools for geotechnical staff in their daily 
operations. 
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Section 3 Merging the Kentucky Geotechnical Database and KGS Database 
 
Every database has a unique structure, and merging databases requires a thorough understanding of their respective 
data structures. It is essential to fully grasp the specific data structures to effectively combine and organize the 
databases. Unique identifier fields play a crucial role in the merging process, especially when dealing with relational 
databases that utilize distinct foreign keys— identifiers that serve as critical components for establishing 
relationships and ensuring proper integration between databases. By leveraging these unique identifiers, merging 
and organizing databases can be done seamlessly.  
 
3.1 Kentucky Geotechnical Database (geo) 
The primary objective of the Kentucky Geotechnical Database application is to establish an efficient and effective 
system for data entry, retrieval, and analysis. To accomplish this, the database is structured into several categories, 
each with a specific purpose. Categories need to be isolated individually and interconnected within the database to 
facilitate a logical, flexible, and easily understandable hierarchy. To achieve this, the database is split into multiple 
levels, adopting a tree-like design and establishing relationships using primary and foreign keys.  
 
In the database, a primary key is assigned to a column or set of columns that uniquely identifies each row in a table. 
A foreign key is a column or set of columns that holds primary key values from another table. Each entry in the 
foreign key column(s) must correspond to an entry in the referenced table. This relational approach ensures natural 
and logical connections among geotechnical data based on their locations. Data are organized into different levels, 
starting with the highest-level datum, which is the location/site information. Below this level, project categories, 
detailed information, and lower-level data such as holes, samples, and properties are included. This relational 
structure minimizes database storage requirements.  
 
Figure 3.1 illustrates the structure of the Kentucky Geotechnical Database, showcasing the tree-like organization and 
relationships among its components. Data are categorized into major sections, including the Rock Slope Database, 
Landslide Database, Roadway Database, Structures Database, and Soil and Rock Engineering Database. 
 
The Structures category encompasses different structure types (e.g., bridges, buildings, culverts, dams, drainage 
systems, pavements, utilities, walls, potential future additions). The Soil and Rock Engineering category contains 
properties and characteristics of soils and rocks, including classifications, grain sizes, moisture-density relations, 
California Bearing Ratio (CBR), field and laboratory strengths, consolidation properties, resilient modulus, and visual 
descriptions. The Classification category includes test results related to specific gravity, liquid limit, plasticity index, 
natural water content, D50, shrinkage limit, AASHTO soil classification, unified soil classification, soil activity, and soil 
liquidity index. Similarly, the Rock properties category includes data on lithology, rock quality designation (RQD), 
slake durability, jar slake test results, visual descriptions, and unconfined compressive strength. The database also 
incorporates data entry and retrieval schemes, analytical and design applications, statistical analyzers, and electronic 
photographs and maps. For a detailed representation of the database's entity relationship, see Appendix A. 
 
The design and structure of the Kentucky Geotechnical Database aim to streamline data storage, retrieval, and 
analysis, enabling efficient utilization of geotechnical information for future site investigations and engineering 
projects. 
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Figure 3.1 Structure of the Kentucky Geotechnical Database  
  
3.2 Database Hosted by Kentucky Geological Survey (KGS) 
KGS employs the commercial software gINT to manage its database. gINT is a powerful data management tool 
designed for geotechnical, geological, and geoenvironmental professionals. This software automates repetitive 
tasks, eliminates redundant data entry, and significantly enhances productivity. By leveraging gINT, KGS can 
streamline processes, ensure accessible and interoperable data, and improve reporting and visualization of 
subsurface information, including soil and rock data, borelogs, laboratory test results, and more. The use of gINT 
increases productivity and facilitates better decision making by providing a comprehensive and efficient platform 
for managing geotechnical information. 
 
In the KGS database, the key column used to integrate all the tables is referred to as GintRecID. This column plays a 
crucial role in establishing the entity relationships within the database.[4] Figure 3.2 partially illustrates the entity 
relationships in the KGS database, demonstrating the interconnectedness of tables and the use of the GintRecID 
column. 
 



 

KTC Research Report Merging Multiple Existing Geotechnical Databases 

 

6 

 
Figure 3.2 Entity Relationships for the KGS Database 
 
3.3 Merging the Kentucky Geotechnical Database and KGS Database 
To ensure seamless integration and preserve the structures and data integrity of the Kentucky Geotechnical 
Database and the KGS database, we followed a meticulous approach. The merging process involved combining the 
two databases table by table, taking under consideration the unique characteristics of each dataset. 
 
We gave careful consideration to aligning fields, data types, and relationships between corresponding tables in both 
databases. This table-by-table merging approach ensured that the merged database maintained consistency and 
coherence, enabling efficient data retrieval and analysis. 
 
To facilitate the merging process, we developed a comprehensive set of SQL sentences. These outline the steps and 
operations required to transfer data from the Kentucky Geotechnical Database to the corresponding tables in the 
KGS database. Each SQL sentence is crafted to handle the specific requirements of merging data, including necessary 
transformations or conversions. 
 
Using SQL sentences provided in Appendix B, the merging process can be executed smoothly and accurately. The 
SQL sentences serve as a guide, offering a clear roadmap for transferring data from the Kentucky Geotechnical 
Database to the designated tables in the KGS database. 
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Throughout the merging process, data integrity were prioritized to ensure the accuracy and reliability of the merged 
database. Quality checks and validation procedures were implemented to verify the consistency and coherence of 
merged data. Any inconsistencies or discrepancies were resolved promptly to maintain the integrity of the merged 
dataset. 
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Section 4 Development of a Geotechnical Data Collector App 
 
The development of a comprehensive geotechnical data collector app was a key project objective. This app gives 
KYTC users a convenient and efficient means of collecting point-based geotechnical information using tablets, mobile 
phones, and other devices. 
 
To ensure flexibility and usability, the data collector app operates in an offline mode, allowing users to access and 
collect data in areas with limited or no internet connectivity. Users have access to pre-planned offline areas, ensuring 
seamless data collection regardless of location. This eliminates dependency on continuous network availability and 
enables uninterrupted data collection in the field. 
 
When using the data collector app, users can effortlessly capture point-of-interest data along with relevant 
photographs. This enables the collection of detailed and accurate information onsite. The app streamlines data 
collection, reducing manual effort and mitigating the risk of data loss or discrepancies. 
 
Once users return to the office or regain internet connectivity, collected data can be easily synchronized and viewed 
within a GIS platform such as ArcGIS or ArcGIS Online. This integration with GIS technology enhances data analysis 
and visualization capabilities, helping users gain valuable insights from the geotechnical information gathered in the 
field. By leveraging GIS, users can overlay collected data on maps, perform spatial analysis, and make informed 
decisions based on the geospatial context. 
 
The data collector app supports the addition of follow-up field observations and photographs for sites where data 
were previously gathered. This feature lets users update and expand upon existing data by providing additional 
context or documenting changes observed during subsequent field visits. By enabling the continuous enhancement 
of collected data, the app promotes the iterative refinement of geotechnical datasets, ensuring their accuracy and 
relevance over time.  
 
4.1 Overview of Tools Used 
For implementation, we used several tools and apps from the ArcGIS suite. ArcMap and ArcGIS Pro serve as the 
primary tools for creating and managing the backend geodatabases that form the foundation of the project. These 
applications support the creation of geodatabases with layers and tables, which are then uploaded to ArcGIS Online, 
where they can be accessed and integrated with other applications. 
 
KTC’s Pavements, Materials, Geotechnology, & Infrastructure Assessment section has its own organizational account 
on ArcGIS Online, providing a centralized platform for managing and sharing geospatial data. Once geodatabases are 
created using ArcMap or ArcGIS Pro, they are uploaded to  ArcGIS Online, where they can be accessed and used by 
mobile applications such as Collector and Survey123. 
 
ArcGIS Collector and ArcGIS Field Maps are mobile applications designed for map-based field data collection. They 
can be downloaded for free on iOS devices, and users can log in using their ArcGIS Online credentials. By configuring 
maps in ArcGIS Online, developers and users can define specific data collection workflows and customize the user 
interface for efficient field data collection. However, Esri is retiring Collector, and Field Maps will be the 
recommended replacement. The transition from Collector to Field Maps will not result in significant changes for 
users as the user interface remains largely similar, with the primary difference being the need to download the new 
app. 
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Another tool in the ArcGIS suite is Survey123, a form-based mobile app for field data collection. Similar to Collector 
and Field Maps, Survey123 is available for free download on iOS devices, and users log in using their ArcGIS Online 
credentials. The Survey123 Connect desktop app is used to create smart forms in Excel format, which are then 
utilized within the Survey123 field app. This allows for customized data collection forms tailored to specific project 
requirements. 
 
4.2 Geotechnical Data Collector 
The Geotechnical Data Collector app provides a comprehensive solution that combines the display of historical data 
with the ability to collect information on new geotechnical features and retaining walls as well as record follow-up 
site visits or inspections. To facilitate data collection, base layers for this collector were initially created using ArcGIS 
Pro, then published to ArcGIS Online, and are now deployed in the cloud and on user devices for seamless data 
recording. 
 
Previously, geodatabases stored on the desktop in ArcMap served as the main repository for data. However, with 
the introduction of field data collection, these geodatabases now function as templates, while active data are stored 
in the cloud on ArcGIS Online. To access the Geotechnical Data Collection project, users can download the ArcGIS 
Pro project package file, Geotechnical Data Collection, from the shared Dropbox folder. Once downloaded, opening 
the file in ArcGIS Pro unpacks and saves it on the user's system. 
 
The Geotechnical Data Collection contains three primary geodatabases: Historic Geotech Sites, KYTC Geotech Data 
Collection, and KYTC Retaining Walls. These geodatabases serve as templates published on ArcGIS Online for the 
purpose of data collection. The core structure of the data collector revolves around a point feature class, which 
records the locations of geotechnical features, and a related table, which captures follow-up visits or inspections by 
adding related records to each feature. Both the point feature class and the related table support attachments, 
allowing users to associate photos with each data entry. 
 
All layers required for data collection have been published and configured in ArcGIS Online. As noted, active data 
reside in the cloud, while the geodatabases stored on the desktop and viewed in ArcMap function as templates. To 
collect data in the field, users need to configure a map in ArcGIS Online, which can then be accessed through the 
mobile Collector or Field Maps apps for data collection. For optimal performance in areas with limited service, the 
map should be configured for offline data collection. 
 
Two sets of maps are available for the Geotech Data Collection apps. The full version is primarily used by the Geotech 
Central Office, while an abbreviated and streamlined version is provided for District maintenance offices. Each 
version consists of a map for use in the mobile app, an online web viewer application, and a map that feeds the 
online web viewer app. The full version for the Geotech Central Office includes the KYTC Geotech Data Collection 
layer with all feature types, KYTC Retaining Walls, Historic Geotech Sites (used as a reference layer), and KYTC gINT 
Layers from KGS. The abbreviated version for Districts contains a layer view called Geotech for Districts that 
references the original KYTC Geotech Data Collection layer but only displays landslides, rockfalls, and sinkholes, along 
with the Historic Geotech Sites layer for reference. 
 
The Geotech Incident Web Viewer, located in the same folder, serves as a semi-restricted tool displayed on our 
ArcGIS Online homepage. It also acts as a reference tool for our Pavement Forensic Reports. 
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For detailed instructions and guidance on using the geotechnical data collector app, please refer to the user's 
manuals in Appendices C and D. These manuals provide step-by-step instructions and helpful tips for utilizing the 
application efficiently. 
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Section 5 Development of a Rockfall Rating App 
 
The Rockfall Rating App, developed using ArcGIS Field Maps, offers KYTC users a convenient solution for collecting 
point-based rockfall locations and capturing photos using an iPad. To further assess and classify each rockfall, the 
collected data are processed and assigned a rating using Survey123. 
 
With the Rockfall Rating App, users can easily identify and record rockfall locations in the field. By leveraging the 
capabilities of Field Maps, users can accurately pinpoint the exact coordinates of each rockfall occurrence. The 
application allows for seamless integration with iOS, enabling efficient data collection and geotagging of photos to 
visually document each rockfall event. 
 
Once rockfall locations and photos have been collected, Survey123 comes into play. This powerful form-based 
mobile app lets users assign a rating to each rockfall based on specific criteria. By utilizing Survey 123’s features 
functionalities, users can leverage predefined rating scales or custom evaluation criteria to assess the severity and 
potential risks associated with each rockfall occurrence. 
 
The Rockfall Rating App, in conjunction with Field Maps and Survey123, streamlines data collection for rockfall 
incidents. It provides KYTC users with a user-friendly interface and efficient workflows, ensuring accurate 
documentation and assessment of rockfall events.  
 
5.1 Overview of Tools Used 
The tools used to develop the Rockfall Rating App are the same as those described in Section 4.1. These tools include 
Field Maps, Survey123, and ArcGIS Online.  
 
Field Maps serves as the primary application for collecting rockfall locations and capturing photos using an iPad. Its 
user-friendly interface and intuitive design make it an ideal choice for field data collection. With its offline 
capabilities, users can seamlessly collect data in areas with limited or no network connectivity. 
 
Following data collection, Survey123 is used to assign ratings to rockfall incidents. Survey 123 is a flexible platform, 
which lets users define rating scales and criteria. This ensures consistent and standardized evaluations of rockfall 
severity. 
 
In conjunction with these mobile apps, ArcGIS Online acts as the central hub for data management and collaboration, 
letting users publish and share geodatabases, maps, and applications across KYTC. ArcGIS Online also provides tools 
for configuring maps, creating data collection forms, and analyzing collected data. 
 
Using these tools in combination empowers KYTC users to make informed decisions about rockfall mitigation and 
prioritization, thus enhancing the safety and efficiency of transportation infrastructure.  
 
5.2 Rockfall Hazard Rating System (RHRS) 
The Rockfall Hazard Rating System (RHRS) implemented in this app follows guidelines outlined in the FHWA Rockfall 
Hazard Rating System: Participant's Manual.[3] It provides a structured workflow for assessing hazards associated 
with rockfall incidents. To facilitate this process, the application leverages Field Maps for recording rockfall locations, 
while Survey123 is utilized to rate the level of hazard posed by each rockfall. Users can also record additional follow-
up visits to reevaluate and update a rockfall’s hazard rating. Survey123 lets users log in using their ArcGIS Online 
credentials. 
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Base layers for this application were created using ArcGIS Pro and Survey123, then published to ArcGIS Online. These 
layers are deployed in the cloud and on user devices, enabling data collection and recording. As users will add new 
data directly in the field, the geodatabases stored on the desktop in ArcMap are used as templates, while active data 
are stored in the cloud on ArcGIS Online. To access files, users download the Rockfall Hazard Rating System ArcGIS 
Pro project package file from the shared Dropbox folder. After downloading, they can open the file in ArcGIS Pro, 
which unpacks and saves the project to their system. The app contains a geodatabase named RHRS.gdb, which serves 
as the template published to ArcGIS Online for data collection and to create the form in Survey123. 
 
The basic structure for data collection in the RHRS consists of a point feature class used for recording the locations 
of rockfalls, along with a related table for storing hazard ratings by adding related records to each rockfall feature. 
Both the point feature class and related table support the attachment of photos, allowing users to associate visual 
documentation with each recorded rockfall incident. 
 
While the RHRS shares similarities with the Geotech Data Collection app, it utilizes Survey123 to populate the related 
table with hazard ratings. All necessary ArcGIS Online items for this component can be found on ArcGIS Online, and 
additional materials associated with the Survey123 can be accessed in the Survey123 Designs folder in the shared 
Dropbox folder. 
 
For detailed instructions and guidance on using the RHRS app, refer to the user's manual in Appendix E. 
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Section 6 Development of a Landslide Hazard Rating System 
 
Our team successfully developed the Landslide Hazard Rating System, creating two versions of the app to cater to 
different user needs and to streamline the collection and assessment of landslide hazard information. 
 
The first version was designed on the ArcGIS platform and is tailored to KYTC users. It facilitates the collection of 
point-based landslide hazard data and accompanying photos using iPads. Leveraging Survey123, the system assigns 
a hazard rating score to each landslide based on collected information. The hazard data and ratings are seamlessly 
integrated into the KYTC database, ensuring centralized and up-to-date information for effective decision making. 
 
The second version of the app is a web-based platform and is primarily aimed at KYTC personnel. Its interface enables 
the submission of landslide hazard information directly to the KYTC database. The system automates the hazard 
scoring process, utilizing survey data input from users to fill in the hazard scores automatically. The web-based app 
is equipped with an Info. & Rating tab, offering an easy way to submit surveys, photos, and documents related to 
landslide hazards. It enables efficient communication between submitters (primary users from Districts or counties), 
the Central Office, and other stakeholders involved in the submission and acceptance process. 
 
The comprehensive Landslide Hazard Rating System greatly improves the efficiency and accuracy of landslide hazard 
assessment at KYTC. The ArcGIS-based app simplifies data collection, while the web-based platform streamlines the 
submission process, eliminating manual data entry and reducing the likelihood of errors. Both versions promote 
standardized data collection, enabling Central Office staff to make informed decisions based on consistent hazard 
rating scores. 
 
To further enhance the system, ongoing efforts should focus on regular updates and maintenance to ensure 
compatibility with evolving technologies and address emerging user needs. Continuous improvements to the 
interface, functionality, and integration of additional geospatial data sources will bolster the accuracy and reliability 
of the hazard rating system. 
 
Overall, the development of the Landslide Hazard Rating System demonstrates KYTC's commitment to proactive risk 
assessment and management. By providing efficient tools for data collection, assessment, and communication, it 
fosters informed decision making and supports efforts to mitigate the impacts of landslides on transportation 
infrastructure in Kentucky. 
 
6.1 Overview of Tools Used 
In addition to the tools mentioned in Section 4.1 for the rating system, development of the web-based app also 
incorporated the use of Microsoft Visual Studio and Microsoft SQL Server. These tools play crucial roles in creating 
a robust and functional app hosted on the Microsoft Internet Information Server (IIS). 
 
Microsoft Visual Studio is a powerful integrated development environment (IDE) that lets developers efficiently 
manage client-side and server-side control mechanisms within a single platform. Its comprehensive set of features 
and tools facilitate streamlined coding, debugging, and testing processes, enhancing the overall development 
workflow. 
 
Microsoft SQL Server is a reliable and efficient relational database management system (RDBMS) that offers 
extensive support for various transaction processing, business intelligence, and analytics applications in corporate 
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IT environments. With its robust architecture and advanced capabilities, Microsoft SQL Server ensures the secure 
storage, retrieval, and management of data within the web-based app. 
 
The app developed using these tools is hosted on the Microsoft IIS. This server software provides a reliable and 
secure environment for delivering web apps to users. It enables efficient processing of incoming requests, seamless 
integration with other Microsoft technologies, and optimal performance for web-based applications. 
 
By leveraging Microsoft Visual Studio, Microsoft SQL Server, and the Microsoft IIS, the development team created a 
feature-rich web-based app that incorporates efficient client-side and server-side control mechanisms, utilized a 
reliable and scalable database management system, and ensured seamless delivery to end users through a robust 
hosting environment. The use of these tools highlights the commitment to using industry-standard technologies and 
frameworks to deliver a high-quality, reliable, and user-friendly web-based app. 
 
6.2 Landslide Hazard Rating System (KYLHRS) 
The Kentucky Landslide Hazard Rating System (KYLHRS) was adapted from the Colorado Landslide Hazard Rating 
System (CLHRS) that was originally developed by the Colorado School of Mines and used by the Colorado Department 
of Transportation (CDOT).[5] The CLHRS has proven to be an effective management system, providing a clear and 
straightforward approach to identifying key parameters that significantly influence landslide potential hazards in 
Colorado. However, modifications were necessary to meet the specific requirements of KYTC Central Office 
Maintenance. To accommodate these needs, we developed an app to collect and rate landslide site data. This user-
friendly app serves as a valuable tool for the Central Office, allowing staff to easily add new records and prioritize 
landslides based on the rating system. 
 
By leveraging knowledge and experience gained from the CLHRS, the KYLHRS affords a systematic approach to 
landslide hazard assessment that is designed to meet the unique demands of KYTC. The modified system provides a 
comprehensive framework that considers essential parameters (e.g., slope stability, geological characteristics, 
historical landslide events) to accurately assess landslide potential and prioritize mitigation efforts. 
 
Continued collaboration and communication between the KYTC and the Colorado School of Mines can further refine 
the KYLHRS, ensuring the app aligns with the evolving needs and challenges faced by the Central Office Maintenance. 
Regular updates, incorporating feedback from field observations and advancements in landslide hazard research will 
contribute to the ongoing improvement and effectiveness of the system. 
 
6.2.1 Hazard Factor Selection 
For the KYLHRS, a set of hazard factors were carefully selected based on parameters chosen by CDOT. The primary 
focus during the selection process was suitability for rapid, effective evaluation. The following hazard factors were 
identified as crucial components of the KYLHRS: 
 
1. Annual Precipitation — The intensity and duration of rainfall play a significant role in landslide initiation. Rapid 

water infiltration and the subsequent increase in pore-water pressures can lead to slope instability and failure. 
2. Influence of Surface Water — The external influence of surface water bodies contributes to landslide hazards. 
3. Pavement Damage — Field observations of existing road damage provide valuable indicators of relative hazard 

risks. Large cracks, bulges, and pavement displacements are signs of recent or unmitigated ground movements, 
highlighting areas of heightened risk. 

4. Failure Frequency — Slopes that experience frequent failures are inherently more hazardous. Such occurrences 
suggest conditions that may be sensitive to site-specific changes, warranting increased attention and mitigation. 
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5. Slope Angle — Slope angle is a fundamental factor considered in most soil slope stability analysis methods. It is 
typically used to calculate stability factors from empirical charts or incorporated into factor of safety (FS) 
calculations. 

6. Height of Slope — Slope height serves as an essential geometric characteristic in landslide assessment. It 
provides valuable insights into the potential risks associated with landslides, as taller slopes tend to exhibit 
greater instability. 

 
By including these hazard factors, the KYLHRS supports comprehensive and rapid evaluations of landslide hazards 
across Kentucky. Ongoing monitoring, data collection, and collaboration with geotechnical experts will help KYTC 
progressively refine the KYLHRS. Regular updates and advancements in landslide research should be incorporated 
to ensure the system remains accurate and relevant to managing landslide risks in Kentucky. 
 
6.2.2 Consequence Factor Selection 
While hazard factors in the KYLHRS focus on environmental contributors to landslide failure, consequence factors 
were carefully selected to comprehensively assess the potential negative impacts of landslide failure on roadways:  
 
1. Depth to Slide Plane — The depth to the slide plane directly relates to the volume of the mass involved in the 

landslide. Deeper slide planes generally indicate larger masses and potentially more severe consequences. 
2. Road Width Affected — This factor qualitatively assesses roadway impacts. It considers the extent to which the 

landslide affects road width. 
3. Length of Roadway Affected — The length of the roadway affected by a landslide is the total length of the road 

segment that either intersects the landslide mass or is immediately adjacent to it. This measurement is taken 
perpendicular to the slide axis and parallel to the road. 

4. Average Annual Daily Traffic (AADT) — Disruptions in highway segments inconvenience individual motorists 
and can also result in significant economic losses due to delays and the need to reroute commercial traffic. 
Routes that experience higher volumes of daily traffic are assigned higher consequence scores, reflecting the 
potential economic impact of a landslide. 

5. Detour Options — Disruptions inconvenience individual motorists and can result in significant economic losses 
due to delays and the need to reroute commercial traffic. Routes with higher volumes of daily traffic garner 
higher consequence scores, reflecting the potential economic impact of a landslide. 

6. Annual Maintenance Costs — As more funds are allocated to the ongoing repairs of landslide damage, fewer 
resources are available to address other existing landslide sites or new landslides that occur. This factor accounts 
for the financial implications of continued maintenance costs associated with landslide mitigation and repair. 

 
By considering these consequence factors, the KYLHRS comprehensive evaluates of the potential negative impacts 
of landslide failure on roadways. This holistic approach allows for a more accurate prioritization of mitigation 
measures and resource allocation to effectively manage landslide risks. It is important to regularly review and update 
the consequence factors based on ongoing monitoring, data collection, and collaboration with experts in 
geotechnical engineering and transportation. This iterative process will keep the KYLHRS relevant and effective in 
addressing the potential consequences of landslides on Kentucky's road network. 
 
6.2.3 Factor Evaluation Matrix 
To establish a standardized scoring system for the KYLHRS, we adopted a similar approach to the FHWA Rockfall 
Hazard Rating System. An exponential score set, 3n (where n = 1, 2, 3, 4), is used to rate each factor for both landslide 
hazard and consequence assessments. This scoring system is based on historical data related to Kentucky's climate, 
traffic patterns, and roadway conditions. 
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Each factor is divided into four categories, corresponding to the exponents 1, 2, 3, and 4. As the category increases 
from 1 to 4, the associated scores increase exponentially from 3 to 81 points. This exponential progression allows 
for a rapid escalation in score, effectively differentiating between more hazardous and more serious consequence 
sites. A comprehensive matrix (Table 6.1) provides scores for the four categories of both hazard factors and 
consequence factors. 
 
To calculate the hazard score for a particular site, scores from the six hazard factors are summed. Similarly, the 
consequence score for the same site is computed by summing the scores from the six consequence factors. These 
scores capture the relative levels of hazard and consequence associated with each site, facilitating a quantitative 
assessment of landslide risks. 
 
Regular review and refinement of the Factor Evaluation Matrix are essential to ensure it continues to align with 
current conditions and knowledge of landslide dynamics in Kentucky. Ongoing data collection, analysis, and 
collaboration with experts in the field will contribute to the continuous improvement and effectiveness of the 
KYLHRS. 
 
Adoption of this scoring system and the Factor Evaluation Matrix enhances the objectivity and consistency of the 
KYLHRS, allowing for reliable comparisons and prioritization of landslide risks across different sites. A standardized 
approach supports informed decision making in landslide mitigation and resource allocation efforts to protect 
Kentucky's transportation infrastructure. 
 
6.2.4 Total Rating Score 
The total rating score for each landslide in the KYLHRS is calculated by multiplying the hazard score and consequence 
score assigned to the site. Multiplication provides a comprehensive assessment that incorporates both the potential 
hazard and the potential consequences of a landslide. By multiplying these scores together, the total rating score 
accounts for the relative severity of the hazard and the potential negative impacts on the affected roadway. Total 
rating scores can vary widely, allowing for easy prioritization and evaluation of landslide sites based on their overall 
ratings. 
 
This scoring procedure is employed in both versions of the app developed for the KYLHRS. Whether using the ArcGIS 
platform-based app or the web-based app, the total rating score calculation remains consistent to ensure a unified 
and objective evaluation process. 
 
To assist users in understanding and implementing the KYLHRS, Appendix F provides a comprehensive user's manual. 
The manual contains detailed instructions, guidelines, and examples to facilitate the proper use of the rating system 
and its associated applications. 
 
Regular review and refinement of the total rating score calculation methodology is essential to maintain its 
effectiveness and alignment with evolving knowledge and understanding of landslide risks. Overall, the total rating 
score provides a quantitative measure that aids in prioritizing landslide sites and allocating resources effectively for 
mitigation and risk reduction. 
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Table 6.1 Factor Evaluation Metrix Used in KYTC Landslide Hazard Rating System (KYLHRS) 
Hazard Factor Hazard Category 

0 point 3 points 9 points 27 points 81 points 

Climatic Conditions Annual Precipitation (AP) 0 0 < AP ≤ 50" 50" < AP ≤ 55" 55" < AP ≤ 60" AP > 60" 

Hydrology Influence of Surface 
Water 

Unknown None or Distant Seasonal Drainages Small Stream Erosion or 
Ponded Water 

Contact with River or Reservoir 

Existing Movement Pavement Damage Unknown Warping only No Cracking, 1-2" offset Some Cracking, 2-6" offset Extensive Cracking, > 6" offset 

Failure Frequency Unknown No failure in 
previous 5 years 

1-2 periods of movement in 
previous 5 years 

Movement observed annually Multiple movement episodes 
throughout year 

Slope Slope (Rise : Run) Unknown (Rise : Run) < 1 : 3 1 : 3 ≤ (Rise : Run) < 1 : 2 1 : 2 ≤ (Rise : Run) < 1 : 1 (Rise : Run) ≥ 1 : 1 

Height of Slope (H) 0 0 < H ≤ 5 ft. 5 ft. < H ≤ 10 ft. 10 ft. < H ≤ 15 ft. H > 15 ft. 

  
Consequence Factor Consequence Category 

0 point 3 points 9 points 27 points 81 points 

Slide Size Depth to Slide Plane (Dsp) 0 0 < Dsp ≤ 5 ft. 5 ft. < Dsp ≤ 10 ft. 10 ft. < Dsp ≤ 15 ft. Dsp > 15 ft. 

Road Width Affected Unknown Shoulder Only <50% 50% - 75% >75% 

Length of Highway 
Affected (Lh) 

0 0 < Lh ≤ 100 ft. 100 ft. < Lh ≤ 500 ft. 500 ft. < Lh ≤ 1,000 ft. Lh > 1,000 ft. 

Socioeconomic 
Impacts 

Annual Average Daily 
Traffic (AADT) 

0 0 < AADT ≤ 2,000 2,000 < AADT ≤ 10,000 10,000 < AADT ≤ 20,000 AADT > 20,000 

Detour Options Unknown None required Onsite, lane shift, reduce Speed Offsite, < 5 mi. > 5 mi. or none 

Annual Maintenance 
Costs 

0  0 < Costs ≤ $7K $7 < Costs ≤ 14K $14 < Costs ≤ 34K Costs > $34K 
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Section 7 Conclusions and Further Work 
 
The integration of the Kentucky Geotechnical Database with the KGS database, along with development of the 
ArcGIS-based data collector app and the rockfall and landslide hazard rating applications, represents a significant 
advancement in geotechnical data management and hazard assessment. These initiatives have improved data 
accessibility, streamlined data collection, and provided valuable tools for assessing and mitigating geotechnical 
hazards in Kentucky. 
 
Moving forward, several areas warrant further attention and development. It is important to continue expanding 
the merged geotechnical database by incorporating additional data sources. This ongoing effort will enhance the 
comprehensiveness and accuracy of the database, allowing for more informed decision making and research. 
 
Furthermore, it is critical to regularly update and maintain the data collector app so it remains compatible with 
evolving technologies and user requirements. Continuous improvements and refinements to the app's functionality 
and user interface will enhance data collection efficiency and user experience. 
 
In terms of the hazard rating apps, future work should focus on refining the algorithms and models used for hazard 
assessment. Incorporating more robust geospatial data, refining analytical techniques, and validating the models 
through field studies and case analyses will enhance the accuracy and reliability of hazard rating outputs. 
 
Expanding the scope of the hazard rating applications to include other geotechnical hazards such as slope instability, 
liquefaction, and subsidence would provide a more comprehensive assessment of geotechnical risks. This expansion 
would require additional data sources and research to develop reliable and effective hazard rating systems for each 
type of hazard. 
 
The development of a Microsoft IIS web-based app for the landslide hazard rating system opens up opportunities 
for further enhancements. Continuous updates, improvements to the user interface, and integration with other 
geotechnical tools and resources will ensure the application remains accessible and valuable to a wide range of 
stakeholders. 
 
While merging databases and the development of data collector and hazard rating apps have made significant strides 
in geotechnical data management and hazard assessment, ongoing efforts in data expansion, app maintenance, 
algorithm refinement, and expansion of the hazard rating systems will continue to advance the field and improve 
geotechnical risk management in Kentucky. 
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Appendix A Entity Relationship for Database geo 
 

Table Name:   sites      
Primary Key: PK_SITES: site_rownum   

Index: pk_sites: site_rownum   
Foreign Key: none     

      
      

Table Name:   locations     
Primary Key: PK_LOCATIONS: site_rownum, hole_id 

Index: PK_LOCATIONS: site_rownum, hole_id 
Foreign Key: 1. LOCATIONS_TO_SITES: site_rownum;  

 2. LOCATIONS_TO_PHASES: site_rownum, phase 
      
      

Table Name:   workphase     
Primary Key: PK_WORKPHASE: site_rownum, phase 

Index: PK_WORKPHASE: site_rownum, phase 
Foreign Key: WORKPHASE_TO_SITES: site_rownum 

      
      

Table Name:   samples     
Primary Key: PK_SAMPLES: site_rownum, hole_id, sample_id 

Index: PK_SAMPLES: site_rownum, hole_id, sample_id 
Foreign Key: SAMPLES_TO_LOCATIONS: site_rownum, hole_id 
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Table Name:   bridge_general     
Primary Key: PK_BRIDGE_GENERAL: site_rownum, bridge_id 

Index: BRIDGE_GENERAL_X: site_rownum, bridge_id 
Foreign Key: BRIDGE2SITES: site_rownum  

      
      

Table Name:   culvert      
Primary Key: PK_CULVERT: site_rownum   

Index: CULVERT_X: site_rownum   
Foreign Key: FK_CULVERT2SITES: site_rownum  

      
      

Table Name:   landslide_attri_n_impact    
Primary Key: PK_LND_ATTRI_N_IMPACT: site_rownum 

Index: LND_ATTRI_N_IMPACT_X: site_rownum 
Foreign Key: FK_LND_ATTRI_N_IMPACT: site_rownum (IN SITES TABLE) 

      
      

Table Name:   rockfall     
Primary Key: PK_ROCKFALL: site_rownum, inventory_date 

Index: PK_ROCKFALL: site_rownum, inventory_date 
Foreign Key: ROCKFALL_TO_SITES: site_rownum 

      
      

Table Name:   roadway_general     
Primary Key: PK_ROADWAY_GENERAL: site_rownum 

Index: PK_ROADWAY_GENERAL: site_rownum 
Foreign Key: FK_ROADWAY_GENERAL: site_rownum (IN SITES TABLE) 
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Table Name:   walls_mse     
Primary Key: PK_WALLS_MSE: site_rownum  

Index: PK_WALLS_MSE: site_rownum  
Foreign Key: FK_WALLS_MSE: site_rownum (IN SITES TABLE) 

      
      

Table Name:   brd_appr_stations     
Primary Key: PK_BRD_APPR_STNS: site_rownum 

Index: PK_BRD_APPR_STNS: site_rownum 
Foreign Key: FK_BRD_APPR_STNS2SITES: site_rownum (IN SITES TABLE) 

      
      

Table Name:   interchange_ramps    
Primary Key: PK_INTERCHANGE_RAMP: site_rownum, ramp_id 

Index: PK_INTERCHANGE_RAMP: site_rownum, ramp_id 
Foreign Key: FK_INTERCHANGE_RAMP2SITES: site_rownum 

      
      

Table Name:   roadway_comments    
Primary Key: PK_ROADWAY_COMMENTS: site_rownum, comment_id 

Index: PK_ROADWAY_COMMENTS: site_rownum, comment_id 
Foreign Key: PK_RDW_CMTS2GENERAL: site_rownum (IN SITES TABLE) 

      
      

Table Name:   roadway_karstic     
Primary Key: PK_RDW_KARSTIC: site_rownum, karstic_id 

Index: PK_RDW_KARSTIC: site_rownum, karstic_id 
Foreign Key: FK_RDW_KARSTIC: site_rownum (IN SITES TABLE) 
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Table Name:   roadway_equations    
Primary Key: PK_RDW_EQUATIONS: site_rownum, equation_id 

Index: PK_RDW_EQUATIONS: site_rownum, equation_id 
Foreign Key: FK_RDW_EQUATION2GENERAL: site_rownum (IN SITES TABLE) 

      
      

Table Name:   roadway_sideroads    
Primary Key: PK_RDW_SIDEROAD: site_rownum, sideroad_id 

Index: PK_RDW_SIDEROAD: site_rownum, sideroad_id 
Foreign Key: FK_RDW_SIDEROAD2GENERAL: site_rownum (IN SITES TABLE) 

      
      

Table Name:   landslide_history     
Primary Key: PK_LND_HISTORY: site_rownum, history_id 

Index: PK_LND_HISTORY: site_rownum, history_id 
Foreign Key: FK_LND_HISTORY: site_rownum (IN SITES TABLE) 

      
      

Table Name:   landslide_maintenance    
Primary Key: PK_LND_MAINTENANCE: site_rownum, maintenance_id 

Index: PK_LND_MAINTENANCE: site_rownum, maintenance_id 
Foreign Key: FK_LND_MAINTENANCE: site_rownum (IN SITES TABLE) 

      
      

Table Name:   landslide_remedial_n_cost   
Primary Key: PK_LND_RMD_N_COST: site_rownum 

Index: PK_LND_RMD_N_COST: site_rownum 
Foreign Key: FK_LND_RMD_N_COST: site_rownum (IN SITES TABLE) 
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Table Name:   cbr      
Primary Key: PK_CBR: site_rownum, hole_id, sample_id 

Index: PK_CBR: site_rownum, hole_id, sample_id 
Foreign Key: CBR_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   classification_soil     
Primary Key: PK_CLASSIFICATION_SOIL: site_rownum, hole_id, sample_id 

Index: PK_CLASSIFICATION_SOIL: site_rownum, hole_id, sample_id 
Foreign Key: CLASS_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   consolidation     
Primary Key: PK_CONSOLIDATION: site_rownum, hole_id, sample_id 

Index: PK_CONSOLIDATION: site_rownum, hole_id, sample_id 
Foreign Key: CONS_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   grainsize     
Primary Key: PK_GRAINSIZE: site_rownum, hole_id, sample_id, sieve_id 

Index: PK_GRAINSIZE: site_rownum, hole_id, sample_id, sieve_id 
Foreign Key: FK_GRAINSZ2SAMPLE: site_rownum, hole_id, sample_id 

      
      

Table Name:   lithology     
Primary Key: PK_LITHOLOGY: site_rownum, hole_id, sample_id, primsec 

Index: PK_LITHOLOGY: site_rownum, hole_id, sample_id, primsec 
Foreign Key: LITH_TO_SAMPLES: site_rownum, hole_id, sample_id 
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Table Name:   moistdensity     
Primary Key: PK_MOISTDENSITY: site_rownum, hole_id, sample_id,testnum 

Index: PK_MOISTDENSITY: site_rownum, hole_id, sample_id,testnum 
Foreign Key: MOIST_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   mr      
Primary Key: MR: site_rownum, hole_id, sample_id, sample_no 

Index: MR: site_rownum, hole_id, sample_id, sample_no 
Foreign Key: MR_F: site_rownum, hole_id, sample_id  

      
      

Table Name:   otherrocktests     
Primary Key: PK_OTHERROCKTESTS: site_rownum, hole_id,  

 sample_id,otsubsample_id   
Index: PK_OTHERROCKTESTS: site_rownum, hole_id,  

 sample_id,otsubsample_id   
Foreign Key: OTHER_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   sdi_jarslake     
Primary Key: PK_SDI_JARSLAKE: site_rownum, hole_id,  

 sample_id sdisubsample_id   
Index: PK_SDI_JARSLAKE: site_rownum, hole_id,  

 sample_id sdisubsample_id   
Foreign Key: SDI_TO_SAMPLES: site_rownum, hole_id, sample_id 
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Table Name:   soilfieldstrengthtest    
Primary Key: PK_SOILFIELDSTRENGTHTESTS: site_rownum, hole_id,  

 sample_id     
Index: PK_SOILFIELDSTRENGTHTESTS: site_rownum, hole_id,  

 sample_id     
Foreign Key: FIELD_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   soillabstrengthtest    
Primary Key: PK_SOILLABSTRENGTHTESTS: site_rownum, hole_id,  

 sample_id, strentestnum   
Index: PK_SOILLABSTRENGTHTESTS: site_rownum, hole_id,  

 sample_id, strentestnum   
Foreign Key: LAB_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   soilvisdesc     
Primary Key: PK_SOILVISDESC: site_rownum, hole_id, sample_id, primsec 

Index: PK_SOILVISDESC: site_rownum, hole_id, sample_id, primsec 
Foreign Key: VISUAL_TO_SAMPLES: site_rownum, hole_id, sample_id 

      
      

Table Name:   rockfall_pictures     
Primary Key: PK_ROCKFALL_PICTURES: site_rownum, picture_id 

Index: PK_ROCKFALL_PICTURES: site_rownum, picture_id 
Foreign Key: RKF_PIC2SITES: site_rownum  

 
 
 
 
 



 

KTC Research Report Merging Multiple Existing Geotechnical Databases 27 

Table Name:   pictures     
Primary Key: PK_PICTURES: site_rownum, picture_id 

Index: PK_PICTURES: site_rownum, picture_id 
Foreign Key: FK_PICTURES: site_rownum (IN SITES TABLE) 

      
      

Table Name:   landslide_pictures     
Primary Key: PK_LANDSLIDE_PICTURES: site_rownum, picture_id 

Index: PK_LANDSLIDE_PICTURES: site_rownum, picture_id 
Foreign Key: FK_LANDSLIDE_PICTURES: site_rownum (IN SITES TABLE) 

      
      

Table Name:   users      
Primary Key: None     

Index: USERS_X: last_name    
Foreign Key: None     

      
      

Table Name:   db_summary     
Primary Key: DB_SUMMARY_ID: county_id  

Index: DB_SUMMARY_ID: county_id  
Foreign Key: None     
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Appendix B SQL Queries for Merging the KY Geotechnical Database with the KGS 
Hosted Database 

 
1. Match to Project Table 
INSERT INTO gintEnterprise.dbo.PROJECT(gINTProjectID, Project_Number, Item_Number, Project_Location, 

County_Name, Project_Type, Project_Type_Modifier, Project_Manager, Drilling_Firm,  BM_Latitude, 
BM_Longitude, Horizontal_Datum, Horizontal_Accuracy, Vertical_Accuracy, bmp, emp, 
Geotech_Firm, Drilling_Complete, Geology_Complete, Soils_Complete )  

SELECT           Geohazards.dbo.sites.siteRowNum+1000000 as gINTProjectID , workphase.REPORT_TYPE + '-' + 
CAST(workphase.REPORT_NO AS varchar(4)) + '-' + CAST(workphase.REPORT_YEAR AS varchar(5)),  
orkphase.ITEM, sites.siteLocation, county.countyName, projectType.projectTypeDesc, sites.siteDescr, 
workphase.REPORT_WHO, workphase.DRILLER, sites.latitude, sites.longitude, datum.datumName, 
workphase.XY_ACCURACY, workphase.Z_ACCURACY, sites.beginMP, sites.endMP, 
workphase.GEOTECH,  CAST(CASE WHEN sites.holeDataComplete = 'Y' THEN 1 ELSE 0 END AS BIT) as 
Drilling_Complete,  CAST(CASE WHEN sites.kgsStratigraphyComplete = 'Y' THEN 1 ELSE 0 END AS BIT) 
as Geology_Complete,  CAST(CASE WHEN sites.soilSampleDataComplete = 'Y' THEN 1 ELSE 0 END AS 
BIT) AS Soils_Complete  

FROM            Geohazards.dbo.sites INNER JOIN Geohazards.dbo.county ON sites.countyID =  
Geohazards.dbo.county.countyID AND sites.stateabbrev =  Geohazards.dbo.county.stateabbrev 
INNER JOIN Geohazards.dbo.workphase ON sites.siteRowNum = 
Geohazards.dbo.workphase.siteRowNum INNER JOIN Geohazards.dbo.datum ON workphase.DATUM 
= Geohazards.dbo.datum.datumCode INNER JOIN Geohazards.dbo.projectType ON 
Geohazards.dbo.sites.projectType = Geohazards.dbo.projectType.projectType 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND (workphase.REPORT_TYPE + '-' + 
CAST(workphase.REPORT_NO AS varchar(4)) + '-' + CAST(workphase.REPORT_YEAR AS varchar(5))) is 
not null 

ORDER BY     Geohazards.dbo.sites.siteRowNum 
 
 
 
2. Match to Point Table 
INSERT INTO gintEnterprise.dbo.Point(gINTProjectID, PointID, Station_Number, Offset_Distance, HoleDepth, 

Elevation, Hole_Type, Refusal, Boulders, Original_Latitude, Original_Longitude, Horizontal_Accuracy) 
SELECT           Geohazards.dbo.location.siteRowNum+1000000 as gINTProjectID , location.holeID, CONVERT 

(Decimal(10, 2), (location.stationA * 1000 + location.stationB) / 0.3048) AS station_number, 
CONVERT(Decimal(10, 2),location.stationOffset / 0.3028) AS stationOffset, CONVERT(Decimal(10, 1), 
location.holeDepth * 3.2808) AS holeDepth, CONVERT(Decimal(12, 3),location.surfElevDrillingtime * 
3.2808) AS Elevation, location.locationType, CASE WHEN location.refusal = 'Y' THEN 'TRUE' ELSE 
'FALSE' END AS Refusal, CASE WHEN location.BOULDER = 'Y' THEN 'TRUE' ELSE 'FALSE' END AS 
Boulder, location.latitude, location.longitude, CONVERT(Decimal(10, 2),location.locationAccuracy * 
3.2808) AS Horizontal_Accuracy 

FROM            Geohazards.dbo.location INNER JOIN Geohazards.dbo.sites ON location.siteRowNum = 
sites.siteRowNum   

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND (location.holeDepth * 3.2808) IS NOT NULL 
ORDER BY     Geohazards.dbo.sites.siteRowNum 
 
 
 
 
  



 

KTC Research Report Merging Multiple Existing Geotechnical Databases 34 

3. Match to Lab Specimen Table 
INSERT INTO gintEnterprise.dbo.[LAB SPECIMEN](gINTProjectID, PointID, Depth, Sample_Type, Sample_Number, 

Moisture, Description, Specific_Gravity) 
SELECT           sample.siteRowNum + 1000000 AS gINTProjectID, sample.holeID, CONVERT(decimal(10, 2), 

sample.DepthToBot * 3.2808) AS Depth, sample.SampleMethod, CONVERT(varchar(255), 
sample.sampleID) AS Sample_Number, CONVERT(varchar(255), classificationSoil.NATMOISTCONT) AS 
Moisture, sample.Comments, classificationSoil.SPECGRAV 

FROM             sample INNER JOIN sites ON sample.siteRowNum = sites.siteRowNum LEFT OUTER JOIN 
classificationSoil ON sample.siteRowNum = classificationSoil.siteRowNum AND 
classificationSoil.holeID = sample.holeID AND classificationSoil.sampleID = sample.sampleID 

WHERE           (sites.noHole > 0) AND (sites.projectType <> 'LND') AND (sample.SampleMethod IS NOT NULL) AND 
(CONVERT(decimal(10, 2), sample.DepthToBot * 3.2808) IS NOT NULL) 

ORDER BY      sample.siteRowNum 
 
 
 
4. Match to CBR Table 
INSERT INTO gintEnterprise.dbo.CBR(gINTProjectID, PointID, Depth, Sample_Type, Plus_No4, Moisture, CBR, 

Water, Rock) 
select             cbr.siteRowNum +1000000 as gINTProjectID ,cbr.holeID, 

convert(decimal(10,2),(sample.depthtobot*3.2808)) as Depth, sample.SampleMethod, 
convert(decimal(10,2),cbr.soaked_percent_p_no4) as Plus_No4, 
convert(decimal(10,2),cbr.smoistcont) as Moisture,     convert(decimal(10,2),cbr.soaked_cbr),    
convert(decimal(10,2),location.depthToWater*3.2808) as Water, sample.RockType From   
Geohazards.dbo.cbr  inner join Geohazards.dbo.sites ON CBR.siteRowNum = sites.siteRowNum inner 
join Geohazards.dbo.sample  ON Geohazards.dbo.cbr.siteRowNum =  
Geohazards.dbo.sample.siteRowNum AND Geohazards.dbo.CBR.sampleID = 
Geohazards.dbo.SAMPLE.sampleID AND Geohazards.dbo.CBR.holeID = 
Geohazards.dbo.SAMPLE.holeID INNER JOIN  Geohazards.dbo.location ON 
Geohazards.dbo.sample.siteRowNum  = Geohazards.dbo.location.siteRowNum AND 
Geohazards.dbo.sample.holeID  = Geohazards.dbo.location.holeID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND 
(convert(decimal(10,2),(sample.depthtobot*3.2808))) IS NOT NULL 

ORDER BY      Geohazards.dbo.cbr.siteRowNum 
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5. Match to SOIL_CLASSIFICATION Table 
INSERT INTO gintEnterprise.dbo.SOIL_CLASSIFICATION(gINTProjectID, PointID, Depth, Sample_Type, PF3, PF2, PF1, 

PF3_4, PF3_8, PF4, PF10, PF40, PF200, AASHTO_Symbol, AASHTO_Group_Index, USCS_Symbol, 
Specific_Gravity, Activity, D50) 

SELECT        classificationSoil.siteRowNum + 1000000 AS gINTProjectID, classificationSoil.holeID, 
CONVERT(decimal(10, 2), sample.DepthToBot * 3.2808) AS Depth, sample.SampleMethod, 
grainSizeSum.PF3, grainSizeSum.PF2, grainSizeSum.PF1, grainSizeSum.PF3_4, grainSizeSum.PF3_8, 
grainSizeSum.PF4, grainSizeSum.PF10, grainSizeSum.PF40, grainSizeSum.PF200, CASE WHEN 
classificationSoil.AASHTOCLASS IS NOT NULL THEN replace(LEFT(classificationsoil.aashtoclass, 
CHARINDEX('(', classificationsoil.aashtoclass)), '(', '') ELSE NULL END AS AASHTO_Symbol, CASE WHEN 
classificationSoil.AASHTOCLASS IS NOT NULL THEN replace(SUBSTRING(classificationsoil.aashtoclass, 
CHARINDEX('(', classificationsoil.aashtoclass), 10), ' ', '') ELSE NULL END AS AASHTO_Group_Index, 
classificationSoil.UNIFCLASS, classificationSoil.SPECGRAV, CONVERT(decimal(10, 2), (CASE WHEN 
grainSizeSum.PF460 > 0 THEN CAST(classificationsoil.plastind AS float) / CAST(grainSizeSum.PF460 AS 
float) * 100 END)) AS Activity, classificationSoil.D50 

FROM            classificationSoil INNER JOIN sites ON classificationSoil.siteRowNum = sites.siteRowNum INNER JOIN 
sample ON classificationSoil.siteRowNum = sample.siteRowNum AND classificationSoil.holeID = 
sample.holeID AND classificationSoil.sampleID = sample.sampleID INNER JOIN grainSizeSum ON 
classificationSoil.siteRowNum = grainSizeSum.siteRowNum AND classificationSoil.holeID = 
grainSizeSum.HOLE_ID AND classificationSoil.sampleID = grainSizeSum.SAMPLE_ID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND (CONVERT(decimal(10, 2), 
sample.DepthToBot * 3.2808) IS NOT NULL) 

ORDER BY      sites.siteRowNum, classificationSoil.holeID, classificationSoil.sampleID 
 
 
 
6. Match to SOIL_SAMPLES Table 
INSERT INTO gintEnterprise.dbo.SOIL_SAMPLES(gINTProjectID, PointID, Depth, Depth_Bottom, Sample_Number, 

Sample_Method, N1, N2, N3, Blowcounts) 
SELECT           classificationSoil.siteRowNum +1000000 as gINTProjectID, classificationSoil.holeID, 

convert(decimal(10,2),(sample.DepthToTop*3.2808)) as Depth, 
convert(decimal(10,2),(sample.DepthToBot*3.2808)) as Depth_Bottom,  
convert(varchar(255),sample.sampleID) as Sample_Number,  sample.samplemethod, 
convert(decimal(2,0),BLOWCOUNTS1) as N1, convert(decimal(2,0),BLOWCOUNTS2) as N2, 
convert(decimal(2,0),BLOWCOUNTS3) as N3, convert(varchar(255),blowcounts_n) as Blowcount 

FROM             Geohazards.dbo.classificationSoil inner join Geohazards.dbo.sites ON classificationSoil.siteRowNum = 
sites.siteRowNum  inner join Geohazards.dbo.sample on 
Geohazards.dbo.classificationSoil.siteRowNum=Geohazards.dbo.sample.siteRowNum AND 
Geohazards.dbo. classificationsoil.HOLEID = Geohazards.dbo.sample.holeID AND Geohazards.dbo. 
classificationsoil.SAMPLEID = Geohazards.dbo.sample.sampleID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND 
(convert(decimal(10,2),(sample.DepthToTop*3.2808))) IS NOT NULL AND 
(convert(decimal(10,2),(sample.DepthToBot*3.2808))) IS NOT NULL  

ORDER BY      Geohazards.dbo.sites.siteRowNum 
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7. Match to ATTERBERG Table 
INSERT INTO gintEnterprise.dbo.ATTERBERG(gINTProjectID, PointID, Depth, Sample_Type, Liquid_Limit, 

Plasticity_Index) 
SELECT           classificationSoil.siteRowNum +1000000 as gINTProjectID, classificationSoil.holeID, 

convert(decimal(10,2),(sample.DepthToBot*3.2808)) as Depth,  sample.samplemethod, 
cast(classificationSoil.liqlim as real) as Liquid_Limit, cast(classificationSoil.Plastind as real) as 
Plasticity_Index 

FROM            Geohazards.dbo.classificationSoil inner join Geohazards.dbo.sites ON classificationSoil.siteRowNum = 
sites.siteRowNum inner join Geohazards.dbo.sample on 
Geohazards.dbo.classificationSoil.siteRowNum=Geohazards.dbo.sample.siteRowNum AND 
Geohazards.dbo. classificationsoil.HOLEID = Geohazards.dbo.sample.holeID AND Geohazards.dbo. 
classificationsoil.SAMPLEID = Geohazards.dbo.sample.sampleID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND 
(convert(decimal(10,2),(sample.DepthToBot*3.2808))) IS NOT NULL 

ORDER BY     Geohazards.dbo.sites.siteRowNum 
 
 
 
8. Match to CONSOLIDATION_KY  Table 
INSERT INTO gintEnterprise.dbo.CONSOLIDATION_KY(gINTProjectID, PointID, Depth, Sample_Type, Pc, Cc, Cr, E0) 
select             consolidation.siteRowNum +1000000 as gINTProjectID, consolidation.holeID, 

convert(decimal(10,2),(sample.DepthToBot*3.2808)) as Depth, sample.samplemethod, 
convert(decimal(7,3),(consolidation.PC*0.0104)) as Pc, consolidation.CC, consolidation.CR, 
consolidation.ezero 

From              Geohazards.dbo.consolidation inner join Geohazards.dbo.sites ON consolidation.siteRowNum = 
sites.siteRowNum inner join Geohazards.dbo.sample ON 
Geohazards.dbo.consolidation.siteRowNum=Geohazards.dbo.sample.siteRowNum AND 
Geohazards.dbo. consolidation.HOLEID = Geohazards.dbo.sample.holeID AND Geohazards.dbo. 
consolidation.SAMPLEID = Geohazards.dbo.sample.sampleID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND 
(convert(decimal(10,2),(sample.DepthToBot*3.2808))) IS NOT NULL  

ORDER BY      Geohazards.dbo.sites.siteRowNum 
 
 
 
9. Match to GEOLOGIST_LITHOLOGY   Table 
INSERT INTO gintEnterprise.dbo.GEOLOGIST_LITHOLOGY(gINTProjectID, PointID, Depth, Depth_Bottom, 

Primary_Lithology, Description)  
select             Geohazards.dbo.lithology.siteRowNum +1000000 as gINTProjectID, Geohazards.dbo.lithology.holeID, 

convert(decimal(10,2),(sample.DepthToTop*3.2808)) as Depth, 
convert(decimal(10,2),(sample.DepthToBot*3.2808)) as Depth_Bottom,  
CONVERT(VARCHAR(255),lithology.LITH) as Primary_Lithology, 
isnull(CONVERT(VARCHAR(255),lithology.MOD1),'')+','+isnull(CONVERT(VARCHAR(255),lithology.MOD
2),'')+','+isnull(CONVERT(VARCHAR(255),lithology.MOD3),'')+','+isnull(CONVERT(VARCHAR(255),lithol
ogy.MOD4),'')+','+isnull(CONVERT(VARCHAR(255),lithology.MOD5),'')as Descprition   

From              Geohazards.dbo.lithology inner join Geohazards.dbo.sites ON lithology.siteRowNum = 
sites.siteRowNum inner join Geohazards.dbo.sample on 
Geohazards.dbo.lithology.siteRowNum=Geohazards.dbo.sample.siteRowNum AND Geohazards.dbo. 
lithology.HOLEID = Geohazards.dbo.sample.holeID AND Geohazards.dbo.lithology.SAMPLEID = 
Geohazards.dbo.sample.sampleID AND lithology.primsec = 'Primary' AND lithology.LITH is not null 
AND sample.DepthToTop is not null  
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10. Match to COMPACTION Table 
INSERT INTO gintEnterprise.dbo.COMPACTION(gINTProjectID, PointID, Depth, Sample_Type, Max_Dry_Density, 

Opt_Moisture_Content, Method) 
select moistDensity.SITE_ROWNUM +1000000 as gINTProjectID, moistDensity.hole_ID, 

convert(decimal(10,2),(sample.DepthToBot*3.2808)) as Depth,     sample.SampleType, 
convert(decimal(10,2),moistDensity.maxdensity*0.062428) as Strength, moistDensity.optmoist, 
moistDensity.testmeth 

FROM             Geohazards.dbo.moistDensity inner join Geohazards.dbo.sites ON moistDensity.SITE_ROWNUM = 
sites.siteRowNum  inner join Geohazards.dbo.sample on 
moistDensity.SITE_ROWNUM=Geohazards.dbo.sample.siteRowNum AND 
Geohazards.dbo.moistdensity.HOLE_ID = Geohazards.dbo.sample.holeID AND 
Geohazards.dbo.moistdensity.SAMPLE_ID = Geohazards.dbo.sample.sampleID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND 
convert(decimal(10,2),(sample.DepthToBot*3.2808))) IS NOT NULL 

ORDER BY     Geohazards.dbo.sites.siteRowNum 
 
 
 
11. Match to TRIAXIAL_STRENGTH  Table 
INSERT INTO gintEnterprise.dbo.TRIAXIAL_STRENGTH(gINTProjectID, ItemKey, phi, cohesion) 
SELECT DISTINCT soilLabStrengthTest.siteRowNum + 1000000 AS gINTProjectID, CONVERT(varchar(3), 

soilLabStrengthTest.holeID) + CONVERT(varchar(3), soilLabStrengthTest.sampleID) AS ItemKey, 
soilLabStrengthTest.PHI, CONVERT(decimal(10, 2), soilLabStrengthTest.COHESION * 20.8854) AS 
cohesion 

FROM            soilLabStrengthTest INNER JOIN sites ON soilLabStrengthTest.siteRowNum = sites.siteRowNum 
WHERE         (sites.noHole > 0) AND (sites.projectType <> 'LND') AND (soilLabStrengthTest.STRENGTHTESTTYPE = 

'consolidated Undrained Triaxial') AND (soilLabStrengthTest.COHESION IS NOT NULL) 
 
 
 
12. Match to CORE_RUNS Table 
INSERT INTO gintEnterprise.dbo.CORE_RUNS(gINTProjectID, PointID, Depth, Depth_Bottom, Std_RQD, 

Geologist_Recovery_Percent, KY_RQD) 
SELECT           rqdPercrec.siteRowNum + 1000000 AS gINTProjectID, rqdPercrec.holeID, CONVERT(decimal(10, 2), 

rqdPercrec.RQDDEPTH_TOP * 3.2808) AS Depth, CONVERT(decimal(10, 2), rqdPercrec.RQDDEPTH * 
3.2808) AS Depth_Bottom, rqdPercrec.RQD, rqdPercrec.PERCENTREC, rqdPercrec.KYRQD 

FROM            rqdPercrec INNER JOIN  sites ON rqdPercrec.siteRowNum = sites.siteRowNum 
WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND (CONVERT(decimal(10, 2), 

rqdPercrec.RQDDEPTH_TOP * 3.2808) IS NOT NULL) AND (rqdPercrec.PERCENTREC IS NOT NULL) 
ORDER BY      sites.siteRowNum 
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13. Match to DRILLER_SOIL_DESCRIPTION Table 
INSERT INTO gintEnterprise.dbo.DRILLER_SOIL_DESCRIPTION(gINTProjectID, PointID, Depth, Depth_Bottom, 

Primary_Consistency, Primary_Color1, Primary_Moisture, Secondary_Major_Constituent, 
Primary_Major_Constituent, Minor_Constituent1) 

SELECT           soilvisdesc.siteRowNum + 1000000 AS gINTProjectID, soilvisdesc.holeID, CONVERT(decimal(10, 2), 
sample.DepthToTop * 3.2808) AS Depth, CONVERT(decimal(10, 2), sample.DepthToBot * 3.2808) AS 
Depth_Bottom, (CASE WHEN soilvisdesc.PRIMSEC = 'Primary' THEN consistency END) AS 
Primary_Consistency, soilvisdesc.COLOR, (CASE WHEN soilvisdesc.PRIMSEC = 'Primary' THEN 
NATMOISTCONT END) AS Primary_Moisture, (CASE WHEN soilvisdesc.PRIMSEC = 'Secondary' THEN 
COMPOSITION END) AS Secondary_Major_Constituent, (CASE WHEN soilvisdesc.PRIMSEC = 'Primary' 
THEN COMPOSITION END) AS Primary_Major_Constituent, (CASE WHEN soilvisdesc.PRIMSEC = 
'Tertiary' THEN COMPOSITION END) AS Minor_Constituent1 

FROM             soilvisdesc INNER JOIN sites ON soilvisdesc.siteRowNum = sites.siteRowNum INNER JOIN sample ON 
soilvisdesc.siteRowNum = sample.siteRowNum AND soilvisdesc.holeID = sample.holeID AND 
soilvisdesc.sampleID = sample.sampleID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND (CONVERT(decimal(10, 2), 
sample.DepthToTop * 3.2808) IS NOT NULL) AND ((CASE WHEN soilvisdesc.PRIMSEC = 'Secondary' 
THEN COMPOSITION END) IS NOT NULL OR (CASE WHEN soilvisdesc.PRIMSEC = 'Primary' THEN 
COMPOSITION END) IS NOT NULL OR (CASE WHEN soilvisdesc.PRIMSEC = 'Tertiary' THEN 
COMPOSITION END) IS NOT NULL) 

ORDER BY     sites.siteRowNum 
 
 
 
14. Match to ROCK_UNCONFINED_COMPRESSION Table 
INSERT INTO gintEnterprise.dbo.ROCK_UNCONFINED_COMPRESSION(gINTProjectID, PointID, Depth,  

Depth_Bottom, Sample_Number, Strength_Value) 
select             otherRockTest.siteRowNum +1000000 as gINTProjectID,  otherRockTest.holeID, 

convert(decimal(10,2),(otherRockTest.OTDEPTH_TOP*3.2808)) as Depth, 
convert(decimal(10,2),(otherRockTest.OTDEPTH_BOT*3.2808)) as Depth_Bottom, 
otherRockTest.sampleID, convert(decimal(10,2),(otherRockTest.unconfcompstr*20.8854)) as 
Strength_Value 

From              Geohazards.dbo.otherRockTest inner join Geohazards.dbo.sites ON otherRockTest.siteRowNum = 
sites.siteRowNum inner join Geohazards.dbo.sample ON 
Geohazards.dbo.otherRockTest.siteRowNum = Geohazards.dbo.sample.siteRowNum AND 
Geohazards.dbo.otherRockTest.holeID = Geohazards.dbo.sample.holeID AND 
Geohazards.dbo.otherRockTest.sampleID = Geohazards.dbo.sample.sampleID 

WHERE           (sites.noHole > 0) AND (sites.projectType <> 'LND') AND 
(convert(decimal(10,2),(otherRockTest.OTDEPTH_TOP*3.2808))) IS NOT NULL  

ORDER BY      Geohazards.dbo.sites.siteRowNum 
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15. Match to SLAKE_DURABILITY Table 
INSERT INTO gintEnterprise.dbo.SLAKE_DURABILITY(gINTProjectID, PointID, Depth, SDI, Jar_Result) 
select             sdijarslake.siteRowNum +1000000 as gINTProjectID, sdijarslake.holeID, convert(decimal(10,2),( 

sdijarslake.SDIDEPTH*3.2808)) as Depth,      convert(varchar(255),sdijarslake.SDI) as SDI, 
convert(decimal(4,0),sdijarslake.jarslake) as Jar_Result 

From              Geohazards.dbo.sdijarslake  inner join Geohazards.dbo.sites ON sdijarslake.siteRowNum = 
sites.siteRowNum Inner join Geohazards.dbo.sample ON Geohazards.dbo.sdijarslake.siteRowNum = 
Geohazards.dbo.sample.siteRowNum AND Geohazards.dbo.sdijarslake.holeID = 
Geohazards.dbo.sample.holeID AND Geohazards.dbo.sdijarslake.sampleID = 
Geohazards.dbo.sample.sampleID  

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND 
(convert(decimal(10,2),(sdijarslake.SDIDEPTH*3.2808))) IS NOT NULL 

ORDER BY      Geohazards.dbo.sites.siteRowNum 
 
 
 
16. Match to UNCONF COMPR Table 
INSERT INTO gintEnterprise.dbo.[UNCONF COMPR](gINTProjectID, PointID, Depth, Sample_Type, Dry_Density, 

Wet_Density, Strength) 
SELECT           Geohazards.dbo.soilLabStrengthTest.siteRowNum + 1000000 AS gINTProjectID, 

Geohazards.dbo.soilLabStrengthTest.holeID, CONVERT(decimal(10, 2), 
Geohazards.dbo.sample.DepthToBot * 3.2808) AS Depth, Geohazards.dbo.sample.SampleType, 
CONVERT(decimal(10, 2), Geohazards.dbo.soilLabStrengthTest.DRYDENS * 0.062428) AS Dry_Density, 
CONVERT(decimal(10, 2), Geohazards.dbo.soilLabStrengthTest.WETDENS * 0.062428) AS 
Wet_Density, CONVERT(decimal(10, 2), Geohazards.dbo.soilLabStrengthTest.COHESION * 0.062428) 
AS Strength 

FROM             Geohazards.dbo.soilLabStrengthTest INNER JOIN Geohazards.dbo.sites ON 
Geohazards.dbo.soilLabStrengthTest.siteRowNum = Geohazards.dbo.sites.siteRowNum INNER JOIN 
Geohazards.dbo.sample ON Geohazards.dbo.soilLabStrengthTest.siteRowNum = 
Geohazards.dbo.sample.siteRowNum AND Geohazards.dbo.soilLabStrengthTest.holeID = 
Geohazards.dbo.sample.holeID AND Geohazards.dbo.soilLabStrengthTest.sampleID = 
Geohazards.dbo.sample.sampleID 

WHERE          (Geohazards.dbo.sites.noHole > 0) AND (Geohazards.dbo.sites.projectType <> 'LND') AND 
(Geohazards.dbo.soilLabStrengthTest.STRENGTHTESTTYPE = 'Unconfined Compression') AND 
(CONVERT(decimal(10, 2), Geohazards.dbo.sample.DepthToBot * 3.2808) IS NOT NULL) 

ORDER BY      Geohazards.dbo.sites.siteRowNum 
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17. Match to UNCONSOLIDATED_UNDRAINED_TRIAXIAL Table 
INSERT INTO gintEnterprise.dbo.UNCONSOLIDATED_UNDRAINED_TRIAXIAL(gINTProjectID, PointID, Depth, 

Sample_Type, Strength, Moisture, Wet_Density) 
select             soilLabStrengthTest.SITEROWNUM +1000000 as gINTProjectID, soilLabStrengthTest.holeID, 

convert(decimal(10,2),(sample.DepthToBot*3.2808)) as Depth, sample.SampleType, 
(soilLabStrengthTest.COHESION*20.8854) as Strength, soilLabStrengthTest.MOISTCONT, 
(soilLabStrengthTest.WETDENS*0.062428) AS Wet_Density 

FROM             Geohazards.dbo.soilLabStrengthTest  inner join Geohazards.dbo.sites ON 
soilLabStrengthTest.SITEROWNUM = sites.siteRowNum inner join Geohazards.dbo.sample on 
soilLabStrengthTest.SITEROWNUM=Geohazards.dbo.sample.siteRowNum AND 
Geohazards.dbo.soilLabStrengthTest.holeID = Geohazards.dbo.sample.holeID AND 
Geohazards.dbo.soilLabStrengthTest.sampleID = Geohazards.dbo.sample.sampleID 

WHERE          (sites.noHole > 0) AND (sites.projectType <> 'LND') AND soilLabStrengthTest.STRENGTHTESTTYPE = 
'Unconsolidated Undrained Triaxial' AND (convert(decimal(10,2),(sample.DepthToBot*3.2808))) IS 
NOT NULL 

ORDER BY      Geohazards.dbo.sites.siteRowNum 
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Appendix C KYTC Geotechnical Data Collection: ArcGIS Field Maps, KYTC User Manual, 
Version for Geotechnical Branch 

 
January 2022 
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Appendix D KYTC Geotechnical Data Collection: ArcGIS Field Maps, KYTC User Manual, 
Version for District Offices 

 
January 2022 
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Appendix E Rockfall Hazard Rating System, ArcGIS Field Maps and Survey123, KYTC 
User Manual, Version for Geotechnical Branch 

 
January 2022 
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Appendix F User’s Manual, KYTC Landslide Hazard Rating System Web Application  
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