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Overview

COSMOS/PEER-LL Geotechnical Virtual 
Data Center
Caltrans GeoDOG
Systems developed by other State 
Transportation Agencies
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Geotechnical Virtual Data Center
Project Team:

Carl Stepp (PI), Consortium of Organizations for Strong-
Motion Observation Systems
Jean Benoit, University of New Hampshire
John Bobbit, Petrotechnical Open Standards Consortium
Sean Devlin
Dan Ponti, U.S. Geological Survey
Charles Real, California Geological Survey
Toru Saito, Saito Statistics
Jennifer Swift, University of Southern California
Loren Turner, Caltrans
Yang Zhu, Caltrans
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GVDC – How Does It Work?
The GVDC is a data “broker,” not a data repository.
Translation-based system using DIGGS.

Design Engineer

Private Firms

COSMOS GVDC

GVDC – How Does It Work?
First, the data provider needs to have a digital 
repository of their data.
The data repository can take on many forms, 
however, the simplest implementation is to have 
a collection of DIGGS files on a web server.

Data Provider
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GVDC – How Does It Work?
The Data Provider generates a MetaDIGGS 
XML file to reflect their available data sets.
The GVDC “harvests” the MetaDIGGS file and 
stores this information in it’s database.

GVDC

GVDCData Provider

MetaDIGGS

GVDC – How Does It Work?

A user goes the GVDC to search for data.

GVDC User
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GVDC – How Does It Work?

The user requests to download and/or preview 
the record(s) returned by the search process.

GVDC User

User requests record(s) 
from GVDC

GVDC retrieves record(s) 
from Data Provider

DIGGS file(s) are 
passed to GVDC

GVDC extracts 
requested assets, if 

needed, and delivers 
DIGGS file(s) or other 

products to user

Data Provider
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GVDC – How Does It Work?
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GVDC – How Does It Work?

Caltrans GeoDOG
Digital Repository 
Of 
Geotechnical Services

Central data repository on the web that houses geotechnical 
documents as well as data generated through gINT, including 
borehole logs and laboratory test data.
Search for and download data on the repository using web-based 
map interface.
Pass data digitally between the soils lab, engineers/geologists,
drafting services, and the data repository.
Integration with the Department’s document management 
system.
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Caltrans GeoDOG

Development Team:
Xing Liu
Janki Patel
Loren Turner

Advisory Panel: 
Yung Chung
Gem-Yeu Ma
Bill Owen
Mark Willian

Motivation for Caltrans GeoDOG

30,000+ project files
2million+ documents

Memos
Boring logs
Reports
Test results
Photos

300 projects/year
80+ years of data



15

Caltrans GeoDOG Design Approach
Database structure:

The system’s database is organized 
by Projects.
Projects can have multiple files and 
locations.
Locations can be used to define 
anything the user wants.
The user can upload any file type.
Files are not directly linked to 
locations.

Searching
Users search by project, file or 
location info.
Map interface can be used to define 
location max/min boundaries.
All Location points are displayed on 
the map.
Search results are displayed by 
Projects that match search criteria.

Fileroom

Project 
Folder

Project 
Documents

Project 
Folder

Project 
Folder

Project 
Documents

Project 
Documents

Caltrans GeoDOG
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Caltrans GeoDOG

GeoDOG
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Caltrans GeoDOG

Caltrans GeoDOG
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Caltrans GeoDOG

Caltrans GeoDOG
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Caltrans GeoDOG

Caltrans GeoDOG
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Caltrans GeoDOG

Caltrans GeoDOG
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Caltrans ARS Online

Caltrans GeoDOG

Project 
Data

Project 
Data

Borehole data

Lab data (GLDMS)

CPT data

Geophysics data

Field measurements

GeoDOGGeoDOG

Project 
Documents

Project 
Documents

HazardsHazards
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GVDC & GeoDOG Technologies
WAMP

Windows (Server 2003)
Apache
MySQL (PostgreSQL/PostGIS for GVDC)
PHP

GoogleMaps
Clustering
Selection box tool
Map overlays

Other Technologies
Java Applets
Javascript & AJAX

Minnesota DOT - Geotechnical Investigation 
Information Interchange Internet Interface (GI5) 

ArcIMS web application
Makes over 25,000 borings 
and soundings available on-
line
Graphic interface allows 
search by zoom, pan, and by 
data queries
Users can download static 
PDF logs, eventually DIGGS 
data files
Updated quarterly

http://www.mrr.dot.state.mn.us/geotechnical/foundations/Gis/gi5_splash.html
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Ohio DOT - Geotechnical Data Management System 

Geotechnical
Data

Management
System

Manages versions of all Manages versions of all 
INCOMING DATAINCOMING DATA

Manages versions of all Manages versions of all 
OUTGOING DATAOUTGOING DATA
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http://www.dot.state.oh.us/
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