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GEMINI GEOTECHNICAL MOBILE APPLICATION GATEWAY -PHASE II 

·BACKGROUND 
The intent of this research project is to advance the effort initiated in Phase I, to create custom applications for use on "smart 
devices" (phones and tablets on iOS and Android platforms) that will allow users to easily access MnDOT geotechnical asset 
information in the field and provide users with the abflity fo access boring logs, geophysical survey data, feature and asset 
information and other summruy data from instrumentation, testing, and research projects related to shallow and deep 
foundations, slope stability, and similar geotechnical infrastructure. Through these applications, which can access data either 
through Global Positioning System (GPS) locations or search queries, users will have greater access to subsurface 
infonnation. This will provide a broader benefit to consultants, contractors, local units of government, researchers, and other 
groups especially when making decisions on~site and in the field (i.e. proj.ect scoping, site review, construction inspection, . 
and forensic analysis). This effort builds on earlier effotts to create a data warehouse of geotechnical infonnation and make it 
more easily sharable and useful to the engineering community: The state has a significant collection of high value 
geotechnical infonnation related to boreholes, Cone Penetrometer Test (CPT) soundings, load testing, and in-situ 
performance monitoring; this information can be of greater value to engineers, inspectors, consultants, contractors, 
t·esearchers, and other practitioners and individuals who interact with the earth environment with added tools to obtain and 
hchange the information where and when it may be most useful- usually in the field. This effort will consist of developing a 
framework and subsequent system for exporting GPS spatial and geotechnical meta-data from existing data-structures, 
mapping locations and/or using search tools to reference non-OPS-based data, and developing smart-device tools to display 
and interact with the data. :&mailing data to user accounts and viewing Adobe PDF data in real time are basic deliverables 
from the project Symbols or icons would differentiate different types of assets and users could select which type of geo
information is of interest to them. 

OBJECTIVE 
Creating a functional interface for mobile sma1t devices is expected to add value to the investment of the original soil borings, 
research, geospatial data, and perfonnance monitoring information for internal MnDOT engineers and external groups-

. particularly in the field for contractors, consulting engineers, other MnDOT functional areas, and MnDOT inspectors who 
may be scoping future prlljects, evaluating areas for repair, or actively working on construction jobs. it is anticipated that this 
project will be a low cost product providing a substantial return on investment through increased data visibility, accessibility, 
time-effectiveness, and improved resource management. Providing easy and immediate access to subsurface data- in the field
while reviewing constructed works may allow questions to be better framed and decisions better made using data that would 
9therwise be unavailable until returning to the office and making inquiries- potentially costing time and money by delaying 
~onstruction decisions. Additionally, the project is expected to add external value to other transportation system stakeholders. 

The GEMINI gateway will provide statewide users with immediate value- as geotechnical costs (and the respective share of 
cost overruns) are frequently in the range of I 0% to 50% of most transportation projects. Additional geotechnica1 project 
information can improve delivery times, potentially improve Load and Resi&tance Factor Design (LRFD) resistance factors 
and project economy, and reduce risk. Part of the idea was to use the development (and document the time and costs) to help 
other departments of transportation (DOTs) "go electronic" and see the real benefits to their customers, in the same way that 
other on-line and App products have brought things like traffic information to more people. 

Imagine, on a construction site, there is a question about the soils as a footing is being constructed. The MnDOT inspector, or 
contractor, can, on their phone or tablet, in a matter of moments use the geotechnical "App" and a "map by my present 
location button" and display the MnDOT foundation borings a few feet away and view a PDF of the log with an option toe
mail it to their account. The benefit is in the ease ofretrieving the data and being able to do so in real-time on-site. Other 
geotechnical assets and test information could be equally as ac<:-essible if MnDOT construction or maintenance personnel 
have questions regarding instrumentation. Another real world example is where contact information is provided relating to 
monitoring and sensing infrastructure based on location. For example. if a geotechnical data cabinet is disturbed by snow and 
ice operations, without having to leave a vehicle or access a difficult or unsafe site, the application can detail the type of 
installation and contact information. Geo Assets such as BPS geofoam installations, reinforced walls, and similar unusual 
structures can also be noted and made easily available to MnDOT field personnel. 
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SCOPE 
MSU will develop custom smart~d-evice applications "Apps" to allow MnDOT geotechnical information (soil borings, CPT 
soundings, geophysica1 surveys, and geotechnical asset metadata) to be accessible in real time in the field by MnDOT forces 
and other users for improved decision making and adding quality to geotechnical infrastructure data. Metadata will be 
presented based on user selections for data~types of interest. PDF files of information will be displayed or made available by 
e-mail to user accounts. Interfaces in the iOS and Android operating environments will be developed to allow users to access 
data. The interfaces will interface with the GPS/Geograph.ic Information System (GIS) capabilities of smart devices for 
context-dliven data viewing and selection. Additional work will include consideration of the expansion of technologies such 
as Near Fi.eld Communication (NFC) technology, which could allow for "smart tags" to be embedded at sites to provide users 
with additional access to site history or metadata. 

~o .: 

The first phase in this project was to identify and communicate with the necessary MnDOT, state and other parties to 
coordinate the App-development platform. This included working with MnDOT personnel with respect to existing and 
developing databases to be made accessible through the App. With those connections established, an initial Beta version of 
the App was developed on one of the two platforms (iOS or Android). As the project proceeds with Phase II, this initial 
version will be refm.ed and a parallel App will. be developed using the s·econd platform. 

ASSIST A..~CE 
Assistance from identified MnDOT personnel will be required. Representatives from the MnDOT Foundations Unit (Derrick 
Dasenbrock, Dan Mattison, etc.) and MnlT can provide feedback and support with respect to database requirements and APP 
development. 

WORK.PLAN 

Task Descriptions 

Task 1: Review and Beta Test Initial App 
MSU will begin the review and beta testing process while beginning development on how to transfer the applications to other 
! 

platforms. 

Task 2: Prototype Deployment 
MSU will deploy prototype systems for comments and feedback. 

Task 3: Prototype Modification 
MSU will make adjustments to the interfaces or coding, as necessary. 

Task4: APP Delivery and Implementation 
MSU will deliver and implement the baseline required applications. Deliverables include the "apps" as well as continued 
development and maintenance for a year after the applications are placed in service. 

Task 5: APP Continuing Development 
MSU will continue development adding additional features, as deemed necessary by MnDOT. 

Task 6: Compile Report, Technical Advisory Panel Review and Revisions 
MSU will prepare a draft report, following MnDOT's publication guidelines, to document project activities, fmdings and 
recommendations. This report will need to be reviewed by the Technical Advisory Panel (TAP), updated by the Principal 
Investigator to incorporate technical comments, and then approved by Technical Liaison before this task is considered 
complete. Holding a TAP meeting to discuss the draft report and review comments is strongly encouraged. TAP members 
may be consulted for clarification or discussion of comments. 

Task 7: Editorial Review and Publication ofFinal Report 
During this task, the Approved Report will be processed by MnDOT's Contract Editors. The editors will review the document 
to ensure it meets the publication standard·. This task must be completed within the Contract time because the editors will 
provide editorial comments and request infonnation from MSU's Principal Investigator. 
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Task Deliverables 

·.Task: Deliverable(s): 
~): Task Report,. detl).iling the review findings and Beta test results· 
·2: Task Report, detailing the deployment :findings 
3: Task Report, detailing the prototype modifications made 
4: Task Report, detailing the "final" APP product 
5: · Task Report, detailing the additional modifications, if needed, post-implementation 
6: Draft Final Report; Aooroved Report for Publication 
7: Final Published Report 

PROJECT SCHEDULE 

2013 2014 2015 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 Task Completion Date 

Task I x x x November 30, 2013 
Task2 x x x F eb~aiy 28, 2Q 14 
Task3 x x March 31, 2014 
'.fask 4 x x May 31, 2014 
'.J'~skS x x July 31, 2014 
Task6 x x x x November 30, 2014 
Task7 x x Januarv 31, 2015 
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