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The research focuses on developing guideline, creating a simple three-dimensional model designed to represent both the
complexity of the “cultural heritage™ morphology. as well as the need to manage the process of restoration in all its

phases: from first findings to the restored final output.




The “Chiesa della Misericordia” case study

The first phase of the research was the architectural survey (in scale 1 to 50) and the graphical restitution of the baroque

church of the Misericordia. located in Turin. The active participation to the survey was possible thanks to a

collaborative project signed by the Department of Building Engineering and Territorial Systems of the Politecnico di

Torino and the Confraternita della Misericordia. the Friary that owns the historical building. The research team directed

by professor Secondino Coppo and composed by the engineers Bocconcino. Marchis, Piumatti., and Vitali was

particularly careful to examine the following aspects:

restitution of architectural details with direct metric techniques:

interpretation of the cross section geometries starting from “total station™ surveys. with cidotype support (Fig.
B).

profile tracing starting from the measured points “cloud”. with a distance from the horizontal plane (accuracy
of £2.5 cm):

geomelry reconstruction of the visible profiles starting from the solid image vectorialization and from the
projection of the lines traced on the 3D model:

redrawing of the architectonical elements starting from the digital images perspective correction:
restitution of the building floor and vaulted ceiling plan, starting from the orthoimages. Some operating data of

relieve.

The model has been completed notwithstanding the scarce archive documents and the practical difficulties of access to

the upper parts of the hall. The detail level of the graphic information and the metric accuracy have been determined

according to the content of the scale 1 to 50 drawing.

The operating times have been scheduled and followed according to the following scheme:

15 days for ground and first floor planes:

20 days for the longitudinal sections, in the lower part of the internal cornich);
15 days for the complete longitudinal sections:

7 days for the vault planes;

7 days for the details in the scale 1 to 20 (fagade sirip corresponding to the side fracture)
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From sketching to the wooden models, and over.

Sketches, from the origin of the history are media, for transferring information and for centuries the drawing activities
remained bounded to the figurative representation without giving the necessary data for an operational activity. In the
mid Nineteenth Century Retdtenbacher . within the Industrial Revolution society, affirmed that technical drawing was
the engineer can transfer his design thoughts in order to leave nothing to the free interpretation of the receiver of his
message. But the drawing activity is important not only for designing but also for manufacturing the object with
precision. The physical scale models, manufactured by architects and technicians are the only real mean to give

concreteness to the design ideas.

Wooden model of the Church of the Gran Madre. Piedmontese woodcarver artisan according to a design of the architect

Ferdinando Bonsignore. 1818, Torino. Museo Civico d’Arte Antica ¢ Palazzo Madama (n. 1491/L)

Treatise illustrations of the Sixteenth and Seventeenth Centuries were pleasant pictures but were unable to bring the
information for a definite practical realization of the object itsell. Only with the birth of the Descriptive Geometry — an
exact science bounded to the name of Gaspard Monge. a knowledge covered by military restrictions — the measure

enters the quantitative graphical representation of the technical objects.
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The Italian state of the art of a quantitative science.

A fundamental stage of the actual research performed was the evaluation of an effective need of a 3D tool for
representing the complex morphology of the cultural heritage, but also for managing the complete restoration process
during all its phases, Therefore an inquiry has been done in some architectural firms that operate in important
restoration yards within the Piedmont region. This set of interviews was aimed to test and to verify the real and
concrete possibilities of an application of the model in practical and professional activities. and for evaluating the
cost/benefit frames. From these interviews emerged the model here presented. that has been directly applied to a real

case study.

331



The search for structure in three phases:

- the first one is documentation and recording the state of the art

- the second one is focus on different applications and new methods of

relief of the various stages of the building and mapping of degradation

- the third phase is to create a three dimensional model to be implemented
with all the information gleaned in various stages of restoration. in order to
return at the end of an entire overview of the evolution process of
restoration, a three-dimensional database that contains information of
different nature. The model could also be used to simulate more roads and .

fields for action, and then be used as decision support; be used to verify

the stability and safety of buildings in relation to major structural

movements and deformations

Stages of the building: application of the tear sheets for

One of the stages of the building of Misericordia was the degradation of the handcrafted mapping carried out by
restorers, Specifically in the second phase is to propose the mapping of degradation not only on a stand-dimensional but
a three-dimensional model. The need arises from the need to have detailed metric for quantifying the square meters of
operations, work actually carried out or planned. and thus could not be offset by the actual surface projection
representations. as in the presence of curved surfaces on time ...,

The research aims to compare different methods and assess the cost-effectiveness.
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Methods compared:

a) traditional (hand mapping). two-dimensional (emphasis on
very detailed)

b) digital two-dimensional (emphasis on very detailed)

¢) digital three-dimensional (two-dimensional mapping model

projecting three-dimensional)

d) digital direct (directly on the picture solid). three-
dimensional.

The proposal is to apply the traditional method applied to a

three-dimensional model. starting from the classic procedure
for mapping degradation. handmade on site by a restorer on a sound basis. as in the case of Chiesa della Misericordia in

Turin (relieve scale 1:50).

In the second stage it will be located throughout the map in digital
form to facilitate the phases of reproduction, verification,

calculation of the area.

The survey. in 1:50 scale, has created a three-dimensional model

which will be projected on the regions. so that individual areas as
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close as possible to reality so as to also facilitate the calculation to

¥l
£

quantify the areas affected by restoration.

"

The innovative part has been to propose the mapping of degradation not only on a stand-dimensional but a three-
dimensional model. so you have no real offset surface representations in projection, as in the presence of curved
surfaces. the times ....

Therefore created a three-dimensional model of the building is going to project areas mapped on the model. Need tc be

careful that the spread on three-dimensional surfaces coincide and that the level of errors are acceptable.

333



Choose worid stew ( Top Bettom Left Right Front Back Parspeciive ) _Frant .
cmi HEETy

DeEdaiXD0~O+PL LR TH~«=>r988000@ "®5L:6

| Petsporiive |

Q‘ . D (T

N ame |

95 =

55 i

(C Wi IA-E

g3 s v 08

T Pl vam

S & 3 Lem

&

88 3

8 &

R

T

Al

@

[Rle gt View Corve: ) Suace - Solid = Meth | Dimensi torm, Took | Anulyze - Render  Help: -

Autosave complsted successtully 2

O S — = = . B

DeESUXD0rN+ PO 0P H=ea-r 2030008 "85:0 e, =
AL ‘Erspectiv Layers - All Layers ]

| Mo Matenal Libe
D it b u
Layer 01 vam
Layer 02 vam
Layer 03 veEm
Layer 4 Vol
Layer 05 40
LR - |
0 141% VaE
0_1516 Vol
01617 Vel
01314 -y |

QERS e AFQAO VA7V
I §% 40 bRQ@9J0 G

T Layers- AllLayess =
L3 :_'.1 DRxav (TH7
A.. Mo Matenal Libr
@JQ | Dolmit v L]
Doy s sm
®n we
4 1 | m: v %S
29 hes 128
o | | v
] R EY Vol
gui e gom
B §_1112 - ]
8 5% foi= S EIS
‘\g'ﬂ
TS
0p
g‘-w

334



L]
AWHE AP <D0 27| - gXax RERA
0% | 11213 ~ & 4 ||| Bodaw -

v |l Standad @ Standed -
: Dilww =| —Dilgw = = RT3
LEERPEEE L PR EE RS s8N '

Nessuna sele » [ [ R

Generale =
Colore @ Dalayer
Layes  W12-13a
Tipodi—
Scala ti.. 1.0000
Spessor_.
Spessore 0.0000

a S

DaLayer

Dalayer

WA

-

QLH| % 200 @RI

Stile di svtampa
Stile d ... DaColore
Tabella .. Hessuna
Tabells ... Modello
Tipeta.. Non dispenib..

Vista
X centro | 260,359
¥ centro 2083424
Z centro (L0000
Alterzs 16824
Largher... 17.0547

Varie

4 leona U... 5

lpulsants destro del mouss per wisualizzare il menu di scelta rapida

Rigenerazione modello in corso i Communication Center
Comando pan i

Fremere ESC o INVIO per uscire o fare clic com il pulsente destro del mouse per I mardo pes sempice per ncevers e ¢

PROPRIETA

3

El =
|

3D model based on architectural surveys in scale 1:30 performed by the team of Department of Building Engineering and Territorial
Systems and Department of Land. Environment and Geo-Engineering.
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The second method compares the mapping
directly from a digital three-dimensional
medium using the Image sound, with the help

of the software Sirius. Polylines drawn solid

image are exported and saved to each software
in order to have the areas already mapped

digitally and in three dimensions. This should

reduce errors, speed up operations and cut

costs.

The simple model can be constructed by
integrating multiple technologies  as
demonstrated by laser scanners,
photogrammetric survey. direct relief. The
model also can collect the entire previous
history of the property and subsequent

transactions can happen in the future. the

nature of maintenance work. information. etc.
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Test vector image sound - software testing Sirius (beta
version) developed by SIR. Spin off of Politecnico di
Torino.
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The aim of the research will be to create a model, three-dimensional Mg

mathematical. implementation. consultation and assistance to "large"
restoration projects that will assist the structural analysis, allowing easier
display of dynamic strain. analysis and lighting noise. It could also be a
valuable tool for decision support, therefore. may simulate several
possible scenarios for intervention. This model appears therefore an
excellent support for recovering, ordering and monitoring information
about materials and data (stage of restoration. photographs, sampling
points. results of diagnostic tests. etc.) collected dynamically during the

“life” of the cultural heritage. allowing to document its complete history.

Several stages of construction: application of towels for ripping. tearing
and opening of the "pentagon" after "ripped" the [rescoes
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Turin. Chiesa della Miseicordia, before and after
restoration
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