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1 INTRODUCTION 
 
For the development of urban areas there is great 
value in the data generated by geotechnical investi-
gations.  Some cities and even countries have under-
stood the value of this information for many dec-
ades.  Most geotechnical consultancies certainly do 
to inform preliminary studies, design development 
and the assessment of risk for a particular site.  Like 
library books, individual investigation records may 
be filed away and seldom or never used again.  But 
collectively, the records of a geotechnical database 
play a critical role in the practice of geotechnical en-
gineers.         

The English-Canadian Engineer Robert Legget 
outlined the reasons for establishing and maintaining 
public geotechnical databases in his 1973 book ‘Cit-
ies and Geology’.  Legget served as the Director of 
the Division of Building Research at the National 
Research Council of Canada for 22 years following 
experience teaching and working in private practice.  
In the concluding chapter of the book entitled ‘What 
Every City Should Do’, Legget argued with a logic 
shared by most geotechnical practitioners that the 
greater the availability of geotechnical information 
to inform design and construction, the more efficient 
and less wasteful design and construction can be.  
He summarised the benefits of data for informing 
what today would be referred to as ‘geotechnical 
risk’.  And he detailed the advantages of access to 

that data for urban planning, research, geology map-
ping, and public education.      

Despite living in a world with ‘too much infor-
mation’, geotechnical engineers still generally favour 
more data over less and spend significant amounts of 
time with clients justifying the cost of investigations.  
In short, data remains good for geotechnical engi-
neers.  And what is good for the private practice and 
what motivates it to invest its resources into a ge-
otechnical database is also good for the engineering 
community as a whole and warrants some form of 
parallel investment and attention.   

2 GEOTECHNICAL DATABASES 

2.1 Canada 

For various reasons including economic growth, in-
creasing environmental awareness, glacial geology, 
and the influence of Legget and many of his col-
leagues, both contemporary and preceding, Canada 
in the early 1970s invested significantly in ‘urban 
geology’ and geotechnical data.  In 1971 the Geolog-
ical Survey of Canada (GSC) developed a national 
urban geology program through which geotechnical 
data from 27 cities was collected and collated (Scott 
1998).  Almost in parallel for a separate project, the 
GSC identified the benefits of automated databanks 
and nationally launched the Urban Geotechnical Au-
tomated Information System (UGAIS) (Karrow & 
White 1998).  The primary objective of the UGAIS 
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was ‘to develop methods of compiling, evaluating 
and presenting geological information to meet the 
needs of planners, administrators and engineers’ 
(Belanger 1974).  These initiatives funded the crea-
tion of geotechnical databases for the 27 cities in-
volving records from over 110,000 boreholes.   

A 1998 volume entitled ‘The Urban Geology of 
Canadian Cities’ (dedicated to the memory of Robert 
Legget who passed away in 1994) includes contribu-
tions on the geology of 23 of the 27 cities targeted by 
the 1971 GSC initiative, with discussion on the sta-
tus of each database (Karrow & White 1998).  To the 
frustration of several of the authors, 11 of the 23 da-
tabases were no longer in use.  Investigation noted 
that the original databases required proficiency with 
and access to mainframe computers that effectively 
excluded some engineering firms, planners and re-
gional governments (Belanger 1998).  Through the 
evolution of computer data storage and the retire-
ment of key personnel, the databases weren’t univer-
sally updated.  Of those databases that survive today, 
the Ontario borehole database is maintained by the 
Ontario Ministry of Northern Development and 
Mines (MNDM) and includes data from over 90,000 
boreholes.  Most of the original borehole logs are no 
longer available but a Google Earth interface (i.e. 
kml file) was created for the public in 2012 and in-
cludes stratigraphic, material consistency, and 
groundwater information from the boreholes.  In 
2015 the database was accessed on 3078 occasions, 
or almost twelve times every work day (correspond-
ence with the MNDM).   

2.2 Great Britain 

Where geotechnical databases are well established 
and have been maintained through generational and 
technological change, a justification of their purpose 
isn’t necessary.  British interest in geological data-
bases can probably be traced in part to William 
Smith’s 1799 geological map of Bath, England 
which emerged from research and his meticulous ob-
servations as a surveyor.  Detailed and persistent ge-
ological and later geotechnical record keeping in 
England from paper through several forms of com-
puterised data management begat the British Nation-
al Geotechnical Properties Database launched by the 
British Geological Survey (BGS) in 1992.  This da-
tabase now includes information from over 100,000 
boreholes.  Scans of original borehole logs can be 
accessed for free online by anyone through a ‘Geol-
ogy of Britain’ web viewer that is opened approxi-
mately 60,000 times a month by what is presumably 
a wide community of engineering and scientific pro-
fessionals as well as students (correspondence with 
the BGS).  Ground models generated from standard-
ized digital data and available records accompanying 
borehole logs (eg. reports and lab results) are availa-
ble for purchase.    

The BGS is to be credited with what is possibly 
the most comprehensive and beneficial geotechnical 
database to be found in the English language.  While 
professional traditions and organisation are no doubt 
among the major reasons for the BGS database, the 
population density and limited geographical extent 
of England have certainly contributed as well.  The 
professional cohesion afforded by a proximity of ur-
ban centres is not as easily achieved in a younger 
country of Canada’s size. 

2.3 Perth, Australia 

A database for the Perth, Australia Central Business 
District (CBD) was created in 2004 and made avail-
able through the Australian Geomechnics Society 
(AGS-a) website where it remains (Stewart 2004).  
Information from 649 boreholes compiled in the 
1970s was transferred to Excel format by members 
of the AGS-a.  The database comprises a pdf loca-
tion plan of the boreholes and supporting Excel 
spreadsheets including stratigraphic, groundwater, 
and Standard Penetration Test (SPT) data.  Among 
those databases considered here, its organisation 
stands out for durability.  Although the database in-
cludes no information collected after 1980 and has 
not been updated since its creation in 2004, it re-
mains in use and demonstrates an important point in 
relation to the Canadian experience:  with the inter-
net a database can be used and survive without any 
significant maintenance for over a 10 year period. 

2.4 Japan 

The rapid urbanisation of Japan in the mid 20th cen-
tury and the presence of several large cities set on 
coastal plains overlying Holocene deposits instigated 
creation of the country’s first geotechnical databases 
(Todo et al, 2013).  Analytical methods to predict 
seismic liquefaction and amplification were either 
non-existent or in their infancy when data collection 
in Japan commenced.  From the 1960s regional da-
tabases developed with different formats, access re-
strictions (i.e. open vs. restricted) and emphases.  
Some databases focused on geological conditions 
with a view towards engineering design, while oth-
ers focused on disaster mitigation following earth-
quakes (Todo et al, 2013).  The collection of data for 
public use was aided in 2001 when ‘the Act on Ac-
cess to Information Held by Administrative Organs’ 
came into effect.  The act resulted in a release of ge-
otechnical information collected for public works 
undertaken at various levels of government (Todo et 
al, 2013).  A total of almost 200,000 boreholes are 
included in nine regional geotechnical databases of 
Japan.  In 2010 these nine databases were related 
(but not connected) through the creation of national 
geotechnical ground models by the Japanese Ge-
otechnical Society for open access by the public.        
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2.5 Canterbury, New Zealand 

The Canterbury Geotechnical Database (CGD) was 
created following the earthquakes of 2010 and 2011 
around Christchurch, New Zealand.  Approximately 
80% of the buildings in the city’s CBD were dam-
aged by the earthquakes beyond repair (French 
2014).  The database emerged following a wide-
spread recognition of the value that geotechnical da-
ta could have in the process of re-building.  As the 
database emerged from tragedy, perhaps it is not 
surprising that calls for its creation originated not 
just from within the technical community but from 
activists frustrated by the insurance claim process 
(Miles 2012).  The Google Earth interface can be 
configured to access data from boreholes, CPTs, and 
trial pits among other investigation techniques.  The 
icons link directly to pdf copies of the original logs 
and a separate text interface is available to query da-
ta, including liquefaction susceptibility studies.     

While conventional geotechnical design cannot 
not be isolated from seismic considerations, use of 
the CGD will not stop with the determination of a 
seismic risk classification.  The database will inform 
foundation and earthworks designs and before that 
may assist in the planning of new investigations.  
The CGD website includes a stated purpose of the 
database that doesn’t mention earthquakes:  
 
The CGD is for technical professionals to share data 
they have collected with other professionals. The 
collective set of information gives a much better un-
derstanding of a particular site. This can reduce the 
need for new investigations and helps all technical 
professionals develop the best design solutions for 
their clients (CGD 2016).   
 

Unlike the previous systems, the CGD is limited 
to the use of registered engineers, scientists, and in-
surers ‘to assist with the cost of maintenance and 
avoid the mis-use of highly technical information’ 
(CGD 2016).  The registration is also intended to en-
sure that consultants using data also contribute data.  
Perhaps a sign of the degree to which cross-agency 
collaboration can be achieved in the wake of a natu-
ral disaster, the database is supported by the New 
Zealand Ministry of Business, Innovation and Em-
ployment (MBIE), the Canterbury Earthquake Re-
covery Authority (CERA), Christchurch City Coun-
cil, Selwyn District Council, and Waimakiriri 
District Council.  Based on the CGD, in June 2016 
the national New Zealand Geotechnical Database 
(NZGD) was launched.       

2.6 Summary 

A summary of the databases discussed above in ad-
dition to one from the Geological Survey of Ireland 
(GSI) is included in Tables 1 and 2 below.    
 

Table 1:  Geotechnical Database Summary 1 
Database Initial 

year(s) 

Access Interface 

Ontario 1972 Open Google Earth 

BGS 1992 Open Web-viewer 

Perth CBD 2004 Open Pdf/Excel 

Japan 1950s/1960s Open Web-viewer 

CGD 2013 Restricted Google Earth 

Ireland 2012 Open Web-viewer 

 
Table 2:  Geotechnical Database Summary 2 
Database Approximate  

number of boreholes 

Approximate  

monthly use 

Ontario >90,000 256 

BGS >100,000 60,000 

Perth CBD 649 Not known 

Japan 200,000 Not known 

CGD 4,600 (CPTs>22,000) 2,500 

Ireland 27,800 1,550 

3 CONTENT 

The systems summarised above include at their root 
information from borehole logs, whether a scan of 
those logs is available or not.  Some of the systems 
provide online or in-person access to further infor-
mation including laboratory data, geophysical sur-
veys and foundation or interpretative reports.  Where 
the right to use a borehole or other exploratory log is 
established (see discussion of ownership below), a 
pdf scan of that log with coordinates is enough to 
start what might be Phase 1 of a database.  Given the 
potential complexity in identifying an ideal data 
format or in securing agreement for a specific format 
between major public and private entities, digitising 
exploratory hole and test data might be ideal Phase 2 
objectives.  Similarly, the incorporation of test data 
and additional information need not delay making 
scans of logs available to the public.  

4 MANAGEMENT 

While possibly based in a public entity such as a 
City Council, Department of Transportation, univer-
sity or professional society, public database systems 
should be setup to accommodate the on-going inclu-
sion of data from multiple agencies.  A government-
backed geological entity or professional society may 
be the ideal host to foster interaction between vari-
ous public entities. 

5 INDUSTRY TRENDS 

5.1 Standardised Data 

Beyond the benefits summarized earlier, the transi-
tion to digitised data by a public database could 
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serve as a catalyst for the standardisation of data to a 
format such as the Association of Geotechnical and 
Geo-environmental Specialists (AGS-b) or Data In-
terchange for Geotechnical & Geoenvironmental 
Specialists (DIGGS).  Standardisation by a Depart-
ment of Transportation or similar public entity can 
also act as a catalyst but the effect will be limited if 
other large public agencies in the same area don’t 
agree/follow.  While standardized data formats are 
currently limited in their representation of interpret-
ed data, they still have the benefit of facilitating the 
transfer of data between organisations.  With the in-
creased sharing of factual data, there will be greater 
opportunities for the sharing of interpreted data, 
which should foster an increased use of Building In-
formation Modelling (BIM) by geotechnical engi-
neers (Morin 2015). 

5.2 Building Information Modelling 

The use of BIM for Geotechnical engineering is ob-
viously not dependent upon the existence of a public 
geotechnical database.  But the above suggestion of 
a link or potential for a link between public geotech-
nical databases and opportunities for BIM is proba-
bly less of a suggestion and more an observation of 
the influence that the BGS now has in Great Britain.  
To some degree the CGD is attempting to achieve 
the same influence with its adoption of the AGS-b 
data format.  While geotechnical BIM with advanced 
3 dimensional ground models is now being used on 
many projects around the world, those places with 
public geotechnical databases using standardized da-
ta are probably in the best position to advance.     

5.3 Data Analytics (‘Big Data’) 

Geotechnical databases present unique opportunities 
for data analytics.  These opportunities encourage a 
shift in focus from ‘who has data’ towards ‘what can 
be done with available data’ (correspondence with 
the NZ MBIE).     

5.4 Geotechnical Baseline Reports 

While not appropriate for every project or contract, 
geotechnical baseline reports for large infrastructure 
projects, and especially tunnels, have become com-
mon in the last decade.  As such reports aim to as-
sess and assign geotechnical risk, their preparation 
(or preceding decision to prepare or not) benefit 
from the availability of historical data.     

6 CHALLENGES TO IMPLEMENTATION 

Many of the challenges to implementing a public ge-
otechnical database have not changed since 1973.  
Robert Legget summarised issues of a) responsibility 

(liability), b) privacy (ownership of data), c) unwill-
ingness by any local entity, d) the perception of a 
public database as not representing a civic responsi-
bility, e) cost, and f) lack of local geological interest.  
He possibly did not envision in 1973 the extent to 
which consultants would be able to develop and dig-
itise their own internal data, thus reducing the moti-
vation for any parallel public system.  Some of these 
issues are discussed below.       

6.1 Liability 

It is understandable that practicing geotechnical en-
gineers and investigation contractors will not want to 
be held liable by any third party who uses data for 
purposes not envisioned.  The databases discussed 
above all address this with several example state-
ments included below.    

The Ontario borehole database is limited to strati-
graphic information and doesn’t reveal the sources 
of borehole logs.  It notes:   

 
Ontario's Ministry of Northern Development, Mines 
and Forestry (MNDMF), Mines and Minerals Divi-
sion, Ontario Geological Survey (OGS) and the Min-
istry of Natural Resources (MNR) shall not be liable 
in any way for the use of, or reliance upon, any in-
formation in this database (Ontario Borehole 2016). 
 
The Canterbury Geotechnical Database which in-
cludes scans of original logs notes:   
 
The Terms of Use set out the limitations regarding 
warranty. In short, data providers do not accept any 
liability associated with use of the data by a third 
party (CGD 2016). 
 
The BGS notes: 
 
The use of information provided by the British Geo-
logical Survey (BGS) is at your own risk.[5] 
 

Of all the databases discussed, only the Perth CBD 
system stipulates that the information ‘not be used to 
reduce the scope of any geotechnical investigation’ 
(Stewart 2004).  This may be related to the age of the 
source data used in the Perth system, but it is consid-
ered that the option of reducing investigation scope 
should be at the discretion of a designer.  Designers 
should of course consider variations to groundwater 
levels over time as well as any plausible changes to 
the ground materials themselves.  The BGS System 
addresses this matter as follows: 

 
Data, information and related records, which 

have been donated to BGS have been produced for a 
specific purpose, and that may affect the type and 
completeness of the data recorded and any interpre-
tation. The nature and purpose of data collection, 

1048



and the age of the resultant material may render it 
unsuitable for certain applications/uses. You must 
verify the suitability of the material for their intend-
ed usage. 

Where ‘historical’ information warrants either a 
reduction in proposed investigation scope, or the ex-
ecution of an investigation that aims in part to verify 
historical logs prior to finalizing a scope, this should 
be considered.  The reality is that designers already 
make this judgment in reference to the data they 
maintain internally as a matter of normal practice.        

6.2 Ownership 

Exploratory data collected for the design and con-
struction of public infrastructure is usually owned by 
a public entity and ideally should be transferred to 
the public domain at a reasonable time following 
construction of an asset.  Exploratory data collected 
for the design and construction of a private asset is 
normally privately owned and cannot be directed to 
the public domain without formal agreement.   

When a private client ceases to exist, an entity 
that possesses a geotechnical report financed by that 
client might become a de facto owner of the infor-
mation subject to local legal review.  The number of 
geotechnical investigation reports that have been lost 
or destroyed over the last century cannot easily be 
estimated.  Geotechnical practitioners in particular 
are to be credited with saving many reports that oth-
erwise would no longer exist.  The contribution of 
such reports (or the investigation logs within) to a 
public geotechnical database is usually at the discre-
tion of the consultancy.  When a private client sur-
vives, they normally maintain the decision as to 
whether or not data can be contributed to the public.  
It is considered that most developers and other cli-
ents in their own financial interest should share the 
objectives of more efficient geotechnical design and 
construction (with less waste) and improved identifi-
cation of geotechnical risk.  A focus on reducing 
waste in particular aligns well with contemporary 
objectives for ‘sustainable’ infrastructure (corre-
spondence with the NZ MBIE).    

In all circumstances, data should not be trans-
ferred to the public domain in advance of a project’s 
conclusion without full consideration by stakehold-
ers.  The BGS has a deposition form that accompa-
nies contributed data: 

If specified on the BGS standard deposition form, 
data can be held as commercial-in-confidence for 4 
years before it becomes open-file. Special arrange-
ments need to be made with the BGS for longer peri-
ods (AGS-b 2016). 

No public database system will ever be complete, 
but the more data available, the better for all users.  
If only the exploratory logs associated with the de-
sign and construction of public infrastructure were 
made available for professional use, efficiencies in 

the normal practice of the profession would be 
found.  In some areas including the UK, Japan and 
Ontario, data has become available or been main-
tained through governmental open data agreements 
or freedom of information laws.  While not often 
practiced, it is certainly within the power of a gov-
ernment to make transfer of geotechnical data to a 
public database part of the building approval pro-
cess.  It can also become part of a professional cul-
ture to encourage the contribution of logs.  To pro-
mote the contribution of data in Ireland, the GSI 
highlights its role as providing a repository for ge-
otechnical information: ‘The investigations are very 
expensive to undertake and should not be lost for 
posterity, and GSI provides a national repository for 
these reports’ (GSI 2016). 

6.3 Cost 

In 1973, Legget estimated $50,000 (Canadian dollar 
was roughly equivalent to US at the time) for the an-
nual maintenance of a non-computer database (Leg-
get 1973).  This database would be available at a 
centralised location such as a city council office or 
public library and would require staff to maintain.  
Accounting for inflation, the figure is now roughly 
equivalent to US$260,000 (Inflationdata.com 2016).      

Given agreement to use data, the relative ease 
with which that data can be compiled and made 
available through a web-viewer or Google Earth is in 
stark contrast to 1973.  With the assistance of a pro-
fessional society, it is considered that the Phase 1 da-
tabase introduced earlier comprising the organisation 
of access to pdf exploratory logs could be accom-
plished for less than US$20,000.  The cost of a 
Phase 2 database comprising an efficient user inter-
face and the digitisation of data will necessarily in-
clude more programming, organisation and re-
sources.  An estimate is not easily made, and 
obviously depends upon the magnitude of the task.        

6.4 Inertia of Private Systems 

In the location of every geotechnical database noted 
above, many consultants maintain their own parallel 
databases.  These private databases are most com-
monly sustained for the foundation reports and ge-
otechnical interpretation that are not often included 
or available from public databases.  Additionally, 
some firms have already digitised their data and call 
upon it regularly for the efficient generation of 
ground models and sections to support design.  A 
public database with exploratory logs at its core will 
not supersede the value of these private databases.  
Separate to the fact that all consultancies should 
benefit from access to more information, the firms 
that have already digitised their data may be the most 
prepared to take advantage of data standardization. 
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Noteworthy is that the CGD ties those who use 
data to the future contribution of data:  The Terms of 
Use require that professional engineers will only use 
data from the database for a project if they are also 
prepared to upload any data they hold (or will pro-
cure in the future) for that project (CGD 2016).

7 THE EXCEPTION OF SMALL TOWNS 

In small towns where one or two drilling consultants 
or contractors work in harmony with a local or re-
gional council, the value of a public geotechnical da-
tabase is probably not as significant as for larger 
towns and cities with broader competition and con-
struction activity.  In these situations, the individual 
consultants may effectively act as the trusted manag-
er of a database that other parties regularly rely upon.   

8 CONCLUSION 

In large towns and cities where public geotechnical 
databases do not currently exist, their creation could 
facilitate design efficiencies, reduce costs, and accel-
erate the adoption of new technologies and practices.
While considered slightly peripheral to narrow pro-
fessional motivations, public access to geotechnical 
data could encourage research, refined geological 
mapping with contemporary computational tools, 
and geology education at all levels.  The act of creat-
ing a public geotechnical database will not likely be 
driven by individual consultants but rather by a pub-
lic organisation or professional society.

9 COMMENTS 

The author thanks John Scott, Geotechnical Advisor 
to the New Zealand Ministry of Business, Innovation 
and Employment (MBIE) for providing comments 
on the paper and insights from the process of estab-
lishing the CGD and later NZGD. Thanks are also 
extended to Chris Browitt and Alice Walker of the 
BGS, Stephen Buttling of NGC, and Peter Burnton 
and Mike Straughton of Arup for comments.

Landslide and Earthquake Strong Motion data-
bases are forms of geotechnical databases that have 
not been considered here.  The paper has also una-
voidably missed some excellent work done in vari-
ous places for the creation and maintenance of ge-
otechnical databases.  In ‘Cities and Geology’,
Robert Legget discussed geological record keeping 
in Prague, and also summarised national or local da-
tabases in France, Zurich, Moscow, Warsaw, Boston 
and Johannesburg.

As a final note, “Cities and Geology” is consid-
ered to be among the few out-of-print books that 
should probably be in every geotechnical consultan-

cy’s library.  It is highly recommended to anyone 
with an interest in urban geology and/or the history 
of ‘ground’ engineering. The author thanks Nik 
Sokol for having a copy of the book in his car one 
afternoon in 2003 after inspecting boreholes for the
Second Avenue Subway in New York.
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