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Subject of investigation

•• geotechnical data basegeotechnical data base – archive of ground 
investigation data

• geotechnical data base – repository of 
geotechnical data for seismicfor seismic--geotechnical geotechnical 
hazard evaluation and mitigationhazard evaluation and mitigation
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• DIGITAL GEOTECHNICAL DATA• DIGITAL SEISMIC HAZARD MAPS

GEOGRAPHICGEOGRAPHIC
INFORMATIONINFORMATION
SYSTEM (GIS)SYSTEM (GIS)

GEOTECHNICAL 
DATA BASE

input/
output

input/
output

HAZARD
ZONATION MAP
DATA BASE
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GEOGRAPHICGEOGRAPHIC
INFORMATIONINFORMATION
SYSTEM (GIS)SYSTEM (GIS)

GEOTECHNICAL 
DATA BASE

HAZARD ZONATION MAP
DATA BASE

… encompass procedures and methods for:

GIS development

• planning the GIS,
• evaluating potential data sources,
• building the GIS data base,
• developing GIS

applications
• planning for

the long term
maintenance of the
GIS system and
data base
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Geotechnical data base
in single private firm 

Data is collected in
the field and laboratory

Data files are
transferred to a
central repository

Design Engineer

Drafter

Other Staff

data sources GIS data bases

GIS users/applications
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Determination of Hazard at Site
and Mitigation Hazard

Property Owners
Developers should
consider all available
data

from different sources

(numerous private firms etc.)
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Geotechnical data bases in 
multiple agencies

Design EngineerGeotechnical Data CenterHow Does It W
ork?
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Example

• The Consortium of Organizations for 
Strong-Motion Observation Systems 
(COSMOS) and the Pacific Earthquake 
Engineering Research Center (PEER) 
Lifelines Program have sponsored a 
project to develop a pilot system for 
archiving and web dissemination of 
geotechnical data collected and stored 
by various agencies and companies
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Geotechnical Virtual Data Center
How Does It Work?

The GVDC is a data “broker,” not a data repository
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General concept of web-based virtual 
data disemination center

• Support 
Designation of 
Regulatory 
Seismic Hazard 
Zones

– Analysis of Ground 
Shaking Hazard

– Analysis of 
Earthquake-
Induced Ground 
Failures

• Update/Revise 
Seismic Hazard 
Zones
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Project approach: 3 major tasks

• (1) the identification of user scenarios
(User Secenario Work Group)

• (2) the creation of data dictionary
(Data Dictionary Work Group)

• (3) the development of pilot data center
(Virtual Data Center Work Group)
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Data dictionary and 
formatting standard for

dissemination of 
geotechnical data

Information to be shared among different 
systems has to be standardized using a 
common data model with an associated 
data dictionary.
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Entity-Relationship Diagram
for Pilot Virtual Data Center

The data model 
defines the 
information 
content, 
structure, and 
relationships of 
the data.
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• Relationships 
Among entities 
are clearly 
defined

Site,
Hole,
Core,
Layer, 
Component and
Specimen Objects
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The data 
dictionary 
specifies the 
meaning of 
the various 
attributes.

For the development of the data dictionary for the 
pilot virtual data center, a review of some of the 
existing data dictionariesexisting data dictionaries provided the framework 
for the current design:
•the data dictionary developed for the National Geotechnical 
Experimentation Sites (NGES) program (Benoît et al. 1994).

•The NGES data dictionary was modeled after existing standards and 
databases such as those drawn by the Association of Geotechnical
Specialists (AGS, 1992) in the United Kingdom for the electronic transfer of 
geotechnical data in ground investigations.
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user interface
data dictionary

LAYER. An interval of earth material in which the texture
and physical character of the material are
described. The layer is usually defined in terms of
a scientific or vernacular classification system. No
layers in a given hole defined within one
classification system may overlap data definition
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Geotechnical data archive of the 
City of Zagreb

- established in 1961 for collecting reports about geotechnical, seismic and 
hydrogeologic investigation

- paper based archive; reports for period from 1961 to 1993 
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Geotechnical data archive of the City 
of Zagreb: NEEDS ASSESSMENT

• Who makes decisions about hazard 
management for the city and what type of 
information do they require to support and 
improve the decisions that they make?
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user/applications
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Geotechnical data archive of the City 
of Zagreb: NEEDS ASSESSMENT

• Who makes decisions about hazard 
management for the city and what type of 
information do they require to support and 
improve the decisions that they make?

• What information is already available and 
what information would need to be 
collected?
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user/applications

data requirements for seismic zonation
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Geotechnical data archive of the City 
of Zagreb: NEEDS ASSESSMENT

• Who makes decisions about hazard 
management for the city and what type of 
information do they require to support and 
improve the decisions that they make?

• What information is already available and what 
information would need to be collected?

• How will that information be brought together 
and analyses to estimate levels of hazards?
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user

data requirements for seismic zonation

applications
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Geotechnical data archive of the City 
of Zagreb: NEEDS ASSESSMENT

• Who makes decisions about hazard 
management for the city and what type of 
information do they require to support and 
improve the decisions that they make?

• What information is already available and what 
information would need to be collected?

• How will that information be brought together 
and analyses to estimate levels of hazards?

• How is that information best communicated to 
maximize its effectiveness?
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useruser

data requirements for data requirements for 
seismic zonationseismic zonation

applicationsapplications

Geo-engineering information system
for natural hazard management
in the City of Zagreb

HAZARD
ZONATION MAP
DATA BASE

GEOTECHNICAL 
DATA BASE
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