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INTRODUCTION OF HERITAGE BUILDINGS

Documentation of heritage buildings is the preliminary action to deal with any problem related to the built heritage. Heritage documentation is the systematic collection and archiving of tangible and intangible elements of historic

Documentation is usually the most basic and fundamental process that can affect and facilitate any required procedures structures. It aims to supply accurate information that enables correct conservation, monitoring and maintenance for the

to preserve the building for next generations or enhance its performance in order to enable it to achieve its current or future survival of the building (Dore and Murphy, 2017), (Letellier, 2007), (Bryan et al., 2009). Documentation is the first step

functions. Heritage buildings documentation have a role, as well, in forming our understanding of the building’s history, its towards heritage buildings analysis, conservation, retrofitting, renovations, and management. It can incorporate both

historic socio-economic context, its building technologies, construction materials, and, on a larger scale, our knowledge quantitative assets (geometric data, performance data) and qualitative assets (historic photographs, oral histories,
concerning its historic period and ancient societies. T = music,...) (Fai et al., 2011).

This poster aims to categories and analyse the different domains of digital documentation data that could be incorporated The documentation process incorporates a wide range of data,

P— from quantitative to qualitative and from tangible to intangible. It

History Geometry Pathology Performance represents also numerous types of data. Different stakeholders are

interested in different types of documentation data.
Past drawings Manual Survey | |  Materials | eeey | Considering these variety of documentation purposes, stakeholders’
o | By | e e interests and data typology, documentation data concerning

heritage buildings can be categorised into four distinct areas:
iEstonciei| —mlasersenning Moisure | e Archaeological and historical data; aiming towards the
archaeological investigations and understanding of the historical
context of the building.

e Geometry; aiming to record, survey and visualise the spacious
= e characteristics of the building’s fabric on its current state.

e Pathology:; aiming to discover and survey any potential damage
or decay of the fabric of the historic building over time.

— e Performance data; aiming to understand and analyse the current
status of the building’s operability and performance.

The process of digital documentation consists of two phases; the
safety 2 security]  daita capture phase and the data interptretation phase.
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AERITAGE BUILDINGS DOCUMERNTATION PROCESS

Investigating and documenting

docurjne.ntation:\ focusc.es or-1 the- analytical study ( the pathology of heritage buildings has a significant (
. Of_ the b.ulldmg’s history, '_ts historical .cor!text and the O impact on the decisions and process of its conservation, renovation, O
i variation of its for.m and fu.nctlc.an through its lifespan. . G retrofitting and management. Pathological investigations focus on Q
.TI.'ns helps'archaeologlsts and historians to u!1derstomd the.hlstory ?f the . / studying the quality of the materials and structural system of the building, }..
building and its context, and better understanding of the architecture ideologies (\ they also study original materials and construction methods, material degradation,
and styles, construction technologies, building materials, and structural systems of the 7 historic fabric developments (Historic England, 2017) and structural decay that can 0
building’s era that were incorporated into its fabric, and ‘ result from design errors, erroneous interventions or neglect (Theodossopoulos and Sinha, 2008).

< DF“:&A M/ shows how the building functioned and e\\ E(\
&) R /)o served its various roles through &O A G

e, 9 Q its lifespan. (Osello, Lucibello m
1 and Morgagni, 2018) ~U

Therefore, pathological investigation can be categorised into two categories; material v )
pathology and structural pathology. It can be conducted using various tools, however, the

>
O \S\ geometry capturing tools remain the most used tools to investigate the buildings pathology, unless 7

subsurface investigations are required.

?'S Material pathology aims {/n@}_ e\\) Structural pathology Qb

to investigate material characterisatio & represents a great challenge and &
a main aspect to shape the conservation L
requirements of heritage buildings. Geometric
survey could help to indicate structural pathology, but, in many
cases more in depth structural investigations would be needed.

B A
Previous architectural drawings could be
a preliminary step for modelling the
building and can provide valuable
evidences concerning changes
in form or function that the
building has witnessed.

K Ny
Old and current records and official registers, ‘
when available, could be an important \

=
source of information concerning the history ‘\ n Outer skin material survey could be achieved using

and properties, damage and temporal decay.

of the building, its owners, construction, *

photogrammetry or laser
function, and variation

over time.

scanning. However, they don’t =

help in subsurface material survey, H B Bisdun _xo. _ o
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Historical texts provide the ability to understand
(_ ?\—1 OTOG the historic context of the building and the \>\’T \ M E O
Q\\ A Y O social-economic changes that affected the "\ /,
# ) building and its function and provide ’?
information on the building
techniques, materials and
architectural styles

|

| :

/ which needs different investigation G
tools, be it invasive or non-invasive, :i :

such as; Wet Chemistry whichclarifies

thepathology type; Optical

é‘.@ ' x 1
> Microscope to define the pathology %ﬁ E
ﬁ E

. BIM DATABASE
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origin; Ultra-Violet (UV) Lighting

and Infrared (IR) Imaging to &
detect organic matter; Fourier CF <

Transform Infrared (FTIR) === S
2 B : % Material patholog
Spectroscopy to identify_= rendering of the Jewel

materials (Pocobelli, 2015). tower, by (Pocobelli
et al., 2018)
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i : \’\ ‘ STO Old videos, v%;gings, music, etc...

Historic photographs provide great opportunity ?~\, canplave rolainundarstaniding the

ECNCERER ENOCHE s SO S Q\ é\ building’s cultural environment and

building in comparison to its current state, . . .
ddi i b ial function, and provide information
and give a glimpse on historic socia \S\ T P e o

and economic contexts building over time
of the building. )

Structural sd‘rv‘ey of the Azzone Visconti bridge. (Banfi et al., 2017)

Se

Knowledge of the position,
size, shape and identity of the components of a
historic building or site is a fundamental part of a project
related to the conservation of cultural heritage (Historic England, 2018). Q"\\( & SE C(/
Geometry capturing of heritage buildings has witnessed a lot of research and
development in the recent years. However, it is still a particularly challenging

Oral histories of local resi::lents and users of the
building can provide some evidences of the
role of the building within its local society
and help to understand its socio-economic

changes that could have affected
its form and function

& Efficiency

DATA CAPTURE

over time. - process due to the irregular geometry, non-homogeneous materials, variable morphology,
T &? : not documented changes, damage and various stages of construction that typically I
characterises heritage buildings.
Geometry documentation and representation of heritage buildings can be conducted using
Q different techniques with a wide range of accuracy, cost efficiency, time consumption and technologies. Documentation and
A range of techniques can be used from ?\ SC A /\/ integration of the building Q
>“ {4 traditional surveying techniques 66 /y/ performance is a major contribution of < ¢ 4
[Z ; r to photogrammetry e Laser Scanning is the />' lL} digital documentation of heritage buildings, 3
. most accurate and efficient tool in hich tribute t ds the decisi f v
I\ h (\\ to laser scanning. the fisld of as-built survey. Itincudes .‘ which can contribute towards the decisions o :
" ’ /L various technologies, range of measurement, accuracy ‘v design, retrofitting and management of the heritage ‘ ‘,‘
| e is the least expensive and operation techniques. Laser scanners can be hand “ Z building. Building performance in its broad : v“
ry of a building. It can provide held, backpacks mounted, tripod based, vehicle mounted ;\ . \,
Z dimensions of small and less complicated objects, but they or airborne. They can vary in range from under a metre to | | understanding can represent many aspects SLSCh i {
are less accurate and uneconomic for larger objects. several kilometres and vary in accuracy from a fraction of a ! energy performance, thermal performance, moisture, ‘
Another development in this area is the use of smartphone g‘_:"i;“etrzm |3°‘Zlmm' ")'epe"ding RIS Z \Bﬁ\G\OI‘Iﬂg Y visual performance, acoustic performance, indoor air Q\Q\FDUAL P f/?/‘O !‘
icati i i istoric England, 2018 - e s
| I I GUIZ:::?:;Z:S n:l;?; can interpret the geometry of an object 9 /} < 0" quallty, systems eff|C|ency, safety and secu rity 7 /
‘! ’ Total station theodolites (TSTs) can be used for the I m performance, functionality, and structural /
collection of data, as well as to survey a site control & / performqnce.
network, which is usually the first step to precisely ,‘OGRA‘ ’/\7 @
identify the scanning points for other survey O Phot ey
techniques (Historic England, 2018). © c.>grqn:nme ry 15 the
determination of accurate “
measurements and three-dimensional ;L
data from photographs (Matthews, 2008).
It is based on using images taken at different viewpoints
to record the 3D geometry of a building. It includes areal
photogrammetry and close-range photogrammetry
(Dore and Murphy, 2017) N . LN
& j‘:“‘ | | :1 /
§ ]
Interpretation of Historic Interpretation of geometric Interpretation of
and archaeologic data aims to data intends to the spacious modelling pathological data aims to depict | —— .
develop an understanding concerning and visualisation of the heritage building to help potential solutions to preserve, consolidate Ao
. . . . ° - - . - - . - f ,;:1‘
the history of the heritage building, its morphology architects and engineers to plan and execute or restore deteriorated heritage buildings. It is SIMULATION ’ | UI? .
in form and function over time, the building any needed conservation, renovation or retrofitting. meant to translate the pathologic findings from Building modelling - #* ° 0 . Performance
technologies and materials used in its construction and material decay and structural deterioration into real and simulation help amutation of St
even leads to better understanding of the building’s PARAMETRIC MODELLING action plan aiming towards the conservation and protection e (Brumana et al 2017)

To generate a parametric
model from the point cloud
obtained from photogrammetry
and laser scanning to facilitate

of the building. This can be achieved using structural simulation
of the building and optimisation of the best solution.

historic era in architectural, social, economic and political
contexts. So, it is usually the interest of archaeologists, |
historians, listing authorities, ... |

of the performance |
| data of heritage buildings
| in order to build an

\ "“\‘; B 5 S\ﬁ 2 A 'i i collaborative design and facility i understqr.ldlr!g Ly
\ /, \ v . \ V. " 7 : o | management (Cheng ;’ the building works. =
4 y N 4 \u" / g | This represents the basis

cent. XV 27 first fresco cycle. Bell tower? 1753 completed church’s floor, realized vault's / Va n g a n d veni 201 5) .

frescos in first and second spans \ /
1754 completata baptistery’s floor, end works in
2 B Crocefisso’s chapel
1599 first statement about baptistery’s recess 1757 chancel's step and balauster
cent. XVII 27 cloister in the facade? Main altar
1635 statement about the presence of Genovesi's

on which design
alternatives can
be examined and

cent.XVI 77 second fresco cycle
1593 pastoral visit of Como’s Bishop

SEMANTICS

1764 27 end “Virgin’s coronation” fresco
(second span)

chapel 1772 roof completed, marble steps placed at the

1708 sawodsintechor s Automated algorithms that can learn e i

1718-70 sttl:m \vorksxgnﬂl:: ;‘acrisstyc OIrS 100 1775-1800 exmf\\grks Igoofl facadf saciesn'd " . f i
%) otde = s . .

7ot e Ve the unique features of different types design decision can .

1724-26 chancel’s decorations 1963 demolition old parish house + built

be validated. k.

Different building performance simulation performed by S.
Habibi, including Solar radiation, CFD, Thermal comfort,
accoustics and Daylighting. (Habibi, S, 2017)

of surfaces and the relationships
between them and uses this
knowledge to automatically
label patches as walls,

ceilings, or floors etc..

(Xiong et al., 2013).

e —

1741-46 facade decoration, statues’ positioning new one
1740-50 chapels’ transformations after 1975 latest restoration interventions
1752 still not realized paintings in the chapels,

chancel’s walls frescos, decorations in

first and second spans

structural elements at St. George Church in Cairo.

Model of the different construction phases of St. Maria church
and its historical transformation. (Brumana et al., 2013)
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PURPOSE OF THIS RESEARCH

This poster is part the literature review of a PhD project about digital
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