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Cadw’s Heritage  
Cottage has been  
the centre of a project 
aimed at establishing 
best practice in 
treating older buildings 
(Building Conservation 

Journal March/April, p31). While the  
main focus has been on sustainability  
and energy efficiency, it has also 
involved new technology including 3D 
laser scanning and building information 
modelling (BIM).

Earlier this year, a COTAC (Conference 
on Training in Architectural Conservation) 
analysis BIM 4 Conservation concluded: 
“There has been no serious work initiated 
to date in determining how BIM can be 
applied in the conservation sector of 
the UK construction industry.” Work to 
existing buildings comprises over 40% 
of UK construction industry output, it 
pointed out, and yet critical aspects of 
current BIM thinking fail to consider this.

At Heritage Cottage the starting point 
in developing a BIM was a 3D laser 

scanning. This served as the highly 
accurate reference system by which a 
wide range of other information could 
then be located. The growing repository 
will be a 3D capable open source spatial 
database, the foundation of a GIS. Once 
information is located accurately in this 
way, a variety of spatial analytical tools 
can be used to sift, retrieve and publish it. 

Queries such as “where is…?”,  
“where is the nearest…?”, “what is near 
to this…?” can be posed. As recording 
continues over time it is possible to ask 
“What has changed?” and, ultimately, to 
facilitate decision-making, such as “What 
are the consequences of a proposed 
change?” Since the cottage is now 
packed with sensors, a later stage of 
automated analysis can link responsive 
actions to sensed events, leading toward 
a smart building.

The scan data is currently being 
interpreted to develop a conventional 
BIM model in Autodesk Revit. A lot of 
interpretation is necessary to produce a 
model that is accurate, including bowed 
ceilings, imperfections in walls, surfaces 
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and so on. The process of tracing laser 
scan wall points in plan tends to generate 
smooth vertical planar Revit walls. 

Similarly, some of the partly automated 
tools available produce approximate best 
fit flat planes through clouds of irregular 
points. Evaluation of the completed model 
will soon help us reflect on the merits of 
producing a model in this way, and also 
allow comparisons with other possible 
methods. This analysis mirrors the whole 
approach at Heritage Cottage, namely 
understanding costs and benefits.

Integrating data
Heritage Cottage may be a very small 
project but it will show how BIM can be 
applied to a common type of building. 
However, while it may be unique in 
applying real performance as opposed to 
theoretical data into the model, in other 
ways it is applying and integrating data 
in a way that was tested out almost 20 
years ago. 

Following the 1986 fire at Hampton 
Court Palace it was found that existing 
surveys were not complete enough to 

fully inform reconstruction. Historic Royal 
Palaces (HRP) was assisted by English 
Heritage in developing a specification 
for future surveys, subsequently used 
to fill this gap on all their properties, 
including Hampton Court and the Tower 
of London. In 1995, HRP worked with 
staff at the University of the West of 
England (UWE) in Bristol to explore 
how the newly acquired Hampton Court 
drawn survey data could be linked via 
GIS to its existing, text-only maintenance 
management database. 

This led, in turn, to the group being 
commissioned to model the Tower of 
London and its environs in 1996, primarily 
to support a Heritage Lottery Fund bid, 
but also to continue the GIS exploration. 
In the few cases to date of retrospective 
BIM, the level of detail required is seen as 
depending on the purpose. Construction 
of the detailed digital 3D model of the 
Tower was both a good test of whether 
the surveys contained enough information 
to fully support reconstruction in the 
event of another disaster, but also 
whether via GIS it was capable of 
supporting long-term management.

The Tower modelling process required 
a digital repository of many survey 
drawings, hundreds of photos, 3D height 
data and added interpretation, such as 
roof areas inaccessible due to health and 
safety concerns. The UWE team went 
on to develop an automated process of 
publishing an online interactive virtual 
model linked via VRML to web pages 
of related information sifted from the 
repository in the GIS. 

Users of Google Earth will be able 
to see that getting closer to a location 
causes the aerial landscape images 
to refresh and become increasingly 
detailed. A similar approach in the UWE 
GIS to Web model provided increasingly 
localised and sifted detailed information, 
both photographic and text, as users 
zoomed in to explore a specific feature. 
Natural ease of use of the information 
model is a key aspect of the proposed 
move to full stakeholder collaborative  
use of Level 2 BIM and beyond.

Historic details
Both Heritage Cottage and the Tower 
of London are classed as heritage 
assets and, therefore, the BIM is in fact 
an heritage building information model 
(HBIM). HBIM comes in many different 
guises, ranging from readily available 
models of elements and features that 
can be incorporated, to the very accurate 
recording of data at Heritage Cottage. 
A useful definition for HBIM is a ‘rich 

content’ information management system 
for heritage buildings. The system we 
are developing will include detail on 
history and the historic significance of 
elements and areas in various ways. For 
example, a simple nail on the inside face 
of the garden door at Heritage Cottage 
has great significance to social history, 
as it is a childhood memory of Hazel 
Hartland, from whom Cadw purchased 
the property. The fire range is another 
example – the date of 1854 is in the cast, 
and data sheets with photographs can 
show where this was made. 

The HBIM will also detail the original 
box sash windows, which remain largely 
intact, providing some history and how 
they should be maintained, decorated 
and draught proofed today. In reality, 
most of the ‘information’ is about the 
maintenance of the asset, which could 
be easily aligned to BIM Level 3 as 
defined in the Bew-Richards BIM maturity 
diagram. However, Cadw is developing 
an HBIM at Heritage Cottage because 
of all the historic and heritage data 
being embedded within it, not because it 
contains information on how to manage 
and maintain the asset. 

The HBIM without the historic and 
heritage data will not be a BIM as 
the construction industry currently 
understands it, because it is a BIM 
based on a 3D model produced primarily 
from 3D laser scanning of an existing 
structure. This would be an existing 
building information model – a BIM 
without historic and heritage data. 

This may seem a bit academic but 
Heritage Cottage is attempting to 
highlight best practice to mainstream 
industry and others who own and  
manage older homes. The most  
important aspect will be the optimum 
data and learning resources to aid  
proper management and maintenance 
that will result from the exercise. This 
could be the way by which BIM for 
existing buildings can be seen as a  
very valuable tool in the future. b
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