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e archaeological remains states the
presence on the cliff of settlements
previous than medieval times;

e a castle built for defensive purposes
by Arco's noblemen already existed
around the year 1000;

e from the 13th century the castle
became the property of the House of
earl of Arco;

e in 1703, during the war of Spanish
succession, the castle was seriously
damaged by the French bombings;

e it was later abandoned and went to
ruin;

e in 1982 it was purchased by the
municipality
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The feature of the castle as results from a watercolour painted in FOPPOLI
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1495 by Albrecht Durer - self-portrait of the artist in 1500 » ASSOCIATI
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The Castle of Arco

Front views of the cliff where the castle is settled FOPPOLI
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The Castle of Arco

TORRE RENGHENA
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TORRE GRANDE

Planimetric view with the location of the inspected walls FOPPOLI
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Objectives and Methodologies

» OBJECTIVE
Provide a useful tool to understand and
evaluate the conservation status of the
castle in order to plan and manage
conservation activities over time

» METHODOLOGY
The analysis of a large and inaccessible
building requires innovative methodology
that requested:

e surface evaluation by expert technicians;

o effective recording and localization of
collected data;

e develop an analytical report that can
record the state of conservation and
evaluate priorities of intervention.
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Activities Carried out

» THE FOLLOWING ACTIVITIES WERE
CARRIED OUT:

e aero-photogrammetric survey with
the use of a drone to obtain the
photo-straighten up of the front views

e inspection of the external surfaces of
the walls carried out by expert
technicians with access and
positioning techniques by ropes;

e photographic documentation;
e drawing up an inspection report;
e drawing up of synoptic sketch;

e preliminary planning and  cost
estimation.
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Surveys by drone

Zenithal vision of the
Renghena Tower made by
drone

Operating modes
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Stereoscopic photo-grammetry allows you to capture metric data of
an object by capturing a couple of stereo metric frames made by
two different shooting points.
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Surveys by drone

Frames of the north facade of
the Laghel Tower
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Frames are made with remote controlled drone that is in this case FOPPOLI
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necessary to take the shooting even at inaccessible points » ASSOCIATI
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Surveys by drone

Images of the Point Cloud of the Laghel
Tower
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Photos are processed using a software that interpolates the image £ OPPOLI
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pixels and creates a three-dimensional Point Cloud model. » ASSOCIATI
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Surveys by drone

From the model it is possible to take off
the ortho-photo of the front views.
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Inspection Trough Ropes
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with the Italian Health & Safety Code.




Photo-straighten up of the views

16,3

Example of photo-straighten up of the walls
and location of photographic shoots.

CASTELLO D{ARCO DI TRENTO
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Report

For the correct setting of any decision-making process, data collection and
data quality is the most qualifying primary assumption.

The most advanced European experience of complex systems analysis
and management, such as heritage buildings, uses condition assessment
methodologies based on the draw up of forms for each element /
technological class.

Such methodologies are particularly useful in the case of vast and/or
widespread and/or difficult access heritage such as the Arco di Trento

castle complex.

The proposed tool develops an analytical and expeditious data collection
but is able to provide a qualified and reasoned assessment of the

priorities for intervention on the building.
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Report

REPORT ISPEZIONE
Denominazione Localita Ispezione | Documento Elemento
Arco - Vis Cntelio Scheck Chasee | Sottochysse ' Supporto | Sub | n
Canello b Arco *55'Y 07,2007 | = - -— 4+ 4
i woe [ | w | 7

Internamenty, @ foocdata su roccie ¥ eleva Tuor terrs medSarmnte pot Circa 3 m, mentre la parte infercne & contro
terra mediamente per Chca 150 cme Nelly muratura & presente uid apentura con architrave higneo ora chiusa da
una inflerrista, evidenti wono ke tracce di una spertura posta a cavado tra le due pordoni murane, in someits i
MG T ing con una copenina fonmata di petre anche o §pesson sottile & giunti malta poati complanael il
segmento sad o anatoge fatturs ma con sl efeva dal tereno per circa 100 cm e che terming con una copeting
formata di prtwe anche & pessom sotsle ¢ glunti makta powi complanasi

Presenza di muro di cootraffortessostrugione neda zone sud delio Jreal con

regolsne

Esposiziona est
_Stato di conservaziona generale:
Anmo dmaberansos | on ratn
Poc Sty ¥ | iR Dasummnsgns Stogdia ipssonsummena
Interventi
Non indiidatl
Areo d makzranooe 1 N
P L Casse K U | Supporta | Sub numero | Docum
| | | |
 Diagnostica e rillevi
fifiewn madanto deone con foraraddrzzament] dis pospetr estemi
_Armo & makzranooe | 073017 (costestuabments slispesions o
- ! Supp Sub numero Docum
| Aera 3. Sup -
Semenet sv W 136 £2891112
‘I‘\

It arranges the information collected
analytically by processing forms for each
technological element

*DESCRIPTION
Provides technological description of thr
status of conservation and photographic
documentation (hyperlink))

*INTERVENTIONS:
Files the interventions already made on
the asset (hyperlink)

*DIAGNOSTICS AND SURVEYS:
Files the activities already performed for
analysis and knowledge purpose
(hyperlink)

n
e
=
n
)
| &
>
It
L] 2
ofd
Q
<

FOPPOL!
MORETTA
« ASSOCIATI

Lo0el 1 1geanera




Report

REPORT ISPEZIONE
Denominances Localita Ipezions ‘ Documents Bemente
Arco - Vis Caselic Schecke Classe | Somodasse | Suppomo | Sub | »
Castetio o Arco 4SS5 1RE'N, 0r2m7 -
105146 °F e Y Mp

*DAMAGES:

mg?-.;inmn PotAmEMD CIDICeD ‘ Descrip tion:
e et Contains the description of the damage

Istruzion|

Nedn porzione 50l [ presenzs esternamente of
N0 SN0 ¢ N Atk accessitlnd fawariice la

froatrrol~auialeaieny Instructions:

" a-“n‘ - l b Aw:d:m M4 M
o e o e o soncivn | mhporesrn e e Describes the mechanisms that caused

direttamente sclo wila i contraffoote La Murhess. Ls <rimita delle plame pud
forte presenza di plante impedisce quast totalmeme ln | portoes nel medio lingo termme of completo
| visione della compaging mwana dallfestoma. nascondmento dell demonto murio, t h d rT]
[ Comarvativa 11213 Cormervutive 11213 e a a e S
2 o] i E] 2 Pt BE LR
Fomamne 11213 ] 112113

Quantification:

O#usions 25-50%

Descrizione i .
La dsgregazicne liwdta particolymente profonda od

oo e e vt Severity: The magnitude of the damage

peodondita ded prm| concl a nel mum che rel
_conealfome.
Mstruzioni

L gmatcone G b s Urgency: Quickness to produce a further
significant deterioration

wvwenza cb gestions defle scgue meteunche

Documentazior IWG_0438

¥ 4600 MeN0 BST0ra in #1T0 ha pOrtato ala i
mbesamente dffuso nelle part wperion siabikzzanione ck aloune pletre /o perti di munstues
fino al distacco

-‘ -

(%)
=
=
(%)
Q
-
>
4
2
)
(®)
<

Ceruarvuiive

FOPPOL!
MORETTA
« ASSOCIATI

Lo0el 1 1geanera




Report

REPORT ISPEZIONE
Denominsncne Localita Ipezions ‘ Documents Bemento
Arco - Vi Cauelio Schecke Classe | Somodasse | Suppomo | Sub | »
Castefo o Arco 5SS IREN, o 2m7
105146 °F e Y MP

AN severity and urgency categories:
o —— conservative;

Descivions. e
Prosenza di plante 2 portamemo eibiced ele
o o *rHacRo o Art ol b I t
peede dela muntura. La vegetazione superiore non u S a I I y.
2are ierages SrotLanento con b Suthes Murana. |
Istruzion| -
Neda porzione sud 1o presenza esternamente ol
N0 SN0 ¢ N Atk accessitlnd fawariice la
crencita di vegetazione supenore che potrehbe
r_»v_t!:rzqm <on 1a muratura

— = Severity and urgency levels:

W lenomeno che inteeesss b murstues » ciffuso con Lo prosenzs ok spece a b ol pede

forte presenza di spedie arbustive che atwocchisce Pud portase 3l in stabdlizzazione anche dedla

divettamense solo wulla muritus di contrafforte La COmpaTe Murkesn. Ls Crincita delle plame pud

forte presenza di plante impedice guasi totalmeme ln | portoees nel mecio lix termmne of completo 1 - | I 1 / i i

s prseveseh ks impmtied o pesnl o b s o yellow medium / long term activation
Comarvativa 11213 Cormervative 11313
2 J Freistes V21 2 Fratuies 1121

o —— St e 2-orange  medium-term activation

e = (approximately 2-3 years)

L2 dsgrogazicn lisAty povticolyimente prcfonda ed
eatena find & rhwltess quas chel Btt0 dserte per tults [e

fino al distacco

peodondita ded prm| concl ga nel mum che rel . . . .
comatias. g 3-red activation at immediate/short term o
Mstruzioni —
e B i ks (within 6 months - 1 year)) =
avwernza ok gestions defle sogue meteonche m
L
>
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Decumentazion M:_uua} ';
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Report

REPORT ISPEZIONE
Denominazione Localits Ispezione | Documento Hemento

Arcb - ;-ﬁa Cai{em Schede i Clmé éﬂmﬁsse guppéﬁo Sul; n OG
Comlotiann | MGt | o r0rr - *PROGRAM
i 1053164 tacniche | ‘¥ nP 7

Contains actions to counter the expected

degradation.
The actions are described analytically
—— e within a table that contains all the useful
s el gt TR data for their description and
! a Ol -t [ L P2 categorization
b e s T e i | = Allows the grouping of actions for
Tatamena b v spaasons e v, homogeneous categories useful to
| ORI optimize  activities  (date, mode, "
Creazione di scivolo & deflusso acque meteoriche. . o :
e | e el oty e accessibility, operator ...) >
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Intervention cards

REPORT ISPEZIONE
Ag;;xail » . Intervento
a575510.8N, | S4T27 | e A
Cassolo di Arco_| 10°5316.8°E

i crtess s
ine della malta nel giunt. Tali
foncmeni nen paiono attribuibili a movimenti attvi, ma
Ppossone rappessentar un problema in
cosftuiscone una via preferenziale per ﬁ‘“‘r\i&mm di
aoque meteonche alliniemo def compo murario.

R 1) Scarifica per 10715 om dbl giunto, evitando di
rimuovere trta la maka, con usiizzo di attrezzatum a
sola rotazicne in modo da non causam vibraziond alla

2} Aifinitwra defla rimozione a mano con scabelio /o
ia e pulizia ©on aria comp per
rimuowe e il velo di malta maiduc;
3) Verifica dolla cormettezza della profondita di scariica
con misure a campions;
4) Lavaggio con acqua per ewitare | rezidui pulvendens
delia malta & per idratar la malta esistene;
5) Risslatura in profondita defla maka alimerno dbl
gurm medantes mm wpﬁc:lna cazzucia oppure
- jone idonoa per la
o gmnhmﬁmthmna:hm adagiare bene sul
| londodel iunto le prime i malta per fare
g manpsmlr?ng?:eqshm 5.::. pietra;
6 Aﬂon&m @mano mezz'ora per consentre il
ungimento di una sufficiente plasticita od evitare |
rifisinento della meita e quind procader ad un'ublerices
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DIFFUSED INTERVENTIONS: FOPPOL !
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Intervention cards

REPORT ISPEZIONE
Denominazions Localita Ispazione | Documento
Arco-Via !
Caswlio 08072017 4 fi .
45°55"18.8°N, ! del bene G
CassslodiArco | 10°5516.8°E

EEE TSI SSENSY
strada pedonae di
accesso risuka al momento sospeso & senza appogglo
della fondazione alla reccia afficrante sotiostants.
Potrebbe essem causato dal crolfio della rocoia
sottostante ohe risulta estemamene stratiicata
pesentando superfici irmsche di distacco.

VERTICALE Qccorre proceders alla punteliaziore provvisicnale
della muratura od ala caziore di una base di
fondazione mediante chiodatra delia roccla
sotiostante e realzzazione di un cordoko continue in
c.a. alla base a cossture |a fondazione.

In alisrnativa la muratea deve escere amerata fino a
jomim alla sivssa un siouro plede di appoggio.
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Definibie esclusivamene sula base delo « chiodi da roccia <
speciio progato « cordoloin c.a.

LOCALIZED INTERVENTIONS: FopPOLI
structural improvement of the foundation of the wall

« ASSOCIATI
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Synoptic sketch
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It provides a global
representation of
the framework of
urgencies together
with the visual
location of the
element in space
through planimetric
reference.

It also fits in with the specific vision provided by the analytical
forms, a global view of the phenomena in progress with their
relevant dimension
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Conclusions

The report proved to be a structured database on upgradable forms and so:

« allows us to identify in an expedite, analytical and reasoned
manner the priorities for the preservation of the goods and the
necessary activities;

» provides a quick and effective tool to support decision-making and
programming process;

« makes operational and effective also small budget availability
placed in a clear and coordinated overall framework able to
optimize activities and reduce costs;

» such structured data allows the creation of more advanced
management models, able to produce prevention (process of planned
Inspections and drafting of conservation plans) and aware
management modes;

« promotes the eligibility of the activities, their communication and
enhancement (Best practice, Sustainability ...)

%)
c
o
)
=
[®)
c
o
O

FOPPOL!
MORETTA
« ASSOCIATI

nacield ©f 13egnera



K YOU FOR YOUR

~
- Potant o
‘ sl 3
'ﬂ.l,‘iﬁ‘.‘-_ —

» R - FOPPOL!
ZL - tn a4 A : S0 PRS MORETTA
Myt § ST i g | J

vy

ettait



mailto:posta@foppolimoretta.it
http://www.foppolimoretta.it/

