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Fig. 1: The Urban Parterre Mod@&l.Kodydek/Psenner.

1 ABSTRACT

As conventional cadastral maps only show buildiagmeters, they contain no information about thg'si
internal structure — about the complex interplayaafhitecture and its socio-economical use. Thusanu
planning seems to spare little thought for whallyg¢akes place inside the buildings lining a styedthough
we perfectly know that the potentials of groundoflaise and the structure of the correlating pusiieet
space are directly related.

The Urban Parterre Modelling UPM-method refers to the city’s “parterre” as a hatistrban system: it
covers both built-up and non-built-up areas. Thuses$, ground floor and courtyard are treated disyeso

that their interrelations can come to light. Teclally the method represents the merging of a comaian
city-model and a Comprehensive Ground Plan Sun@P& — a researching technique used in the 1960s
until the late 1990s (throughout Europe, but mastligaly, France and Switzerland).

Keywords: StadtParterre, Urban Parterre Model, &fastral map, urban research, Vienna

2 INTRODUCTION

A clearly new urban research method has been desetland tested in a pilot study by means of areptid
exploration of a typical historical street in Vienrin September 2015, a new four years researargm
was financed by the Austrian Science Fund (Austdahtral funding organization for basic reseafMF)
and launched at the Department of Urban Designietna University of Technology (under the lead of
Angelika Psenner). Within this operational framekvar variety of different street-level environmeits
Vienna are being examined by mainly addressindatewing research questions: What are the (histdyi
interrelations between public space and the lif@dim buildings? How does this micro system infleenc
urban life and especially pedestrian behaviour?

The urban parterre is thus being investigatedrimgeof an exemplary neighbourhood in an inner idistr
within the so called Girtel — an archetypal GZ ad#ally rebuilt in the late ¥ century. It covers three
adjacent roads (A, B and C) and altogether exparldagth of almost one kilometr@reliminary research
was informed by an in-depth theoretical and hiserapproach, covering the following subjecispact of

! For data protection reasons — since plan dataftividual buildings in Austria is considered to pevate— detailed
information about the Vienne&tadtParterrg(urban parterre) in question are anonymized, wieseminated.
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urban planningand architecture (elaborate study on the unique architectural tgpehe ‘Viennese GZ
townhouse; cf. Psenner 2012a) arfidelevant legislation codés

In order to better read the streets’ position witthie larger urban fabric, thBography of the streewas
extensively researched, including detailed infofomaton layout (topography and urban planning),
architectural development (historical and curreniiding plans on the selected lots) and over tinse u
structure development of ground floor and basememhises. Trading documents, business licensetaand
regulations are evaluated in order to enable thdetting as well as the drafting déouse-biographiegor
each single building in the chosen field.

Given this methodological perspective the papérasefore addressing the following issues:

* How to create the UPM — un utterly precise 3D-madeff a sample of the Viennese StadtParterre
(urban parterre)?

* In what does the UPM differ from standard city mis@e
« What are the key challenges in managing and privgese necessary data?

Approach to JData First Analysis §Modelling Visualization
data processing

Fig 2: The Urban Parterre Modelling Method. © Kodkfl.ooman/Psenner
3 METHOD

3.1 The Two-Dimensional Comprehensive Ground Plan Surye(CGPS)

Originally, the two-dimensional Comprehensive GrbuPlan (CGP) Survey derives from studies on the
relationship between urban morphology and buildipplogy, like the ones by Saverio Muratori in Vi
and by Gianfranco Caniggia in Florence and ComoMciratori 1960 and Caniggia 1963).

Several such morphological studies were subsequeatiducted by Swiss architects and historianshén
1960s, architects in the canton of Tessin initisaa@dinventory that was continued at the Swiss Feder
Institute of Technology (ETH) in Zurich in the 1%7Cfurther progress in the field was made with a
comprehensive survey of Zurich’s urban centre uriderlead of Margareta Peters (cf. Peters, 1990 and
1999).

2 Building regulations, commercial code, public hlealare and road traffic regulations, tax incergjwerban planning,
etc. (cf. Psenner 2012, 2014a, 2014b, 2017).

¥ CGPSs are available for most Swiss towns andscitieanly covering the historical city centres; agsinothers:
Bellinzona, Lucerne, Bern, Solothurn, Biel, Zurzadkelandron, Baden, Wil SG, Zurich (old town andlustry

quarter).
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A conventional cadastral map (Mehrzweckkarte MZKgvides no sufficient information about ground floo
plans and the structure of urban interiors, wheee@omprehensive Ground Plan (CGP) sets buildings i
relation to public space and their topographic emrient. By placing the ground floor plan of eatigke
building in the urban fabric side by side, the irg&ation between the interior life of individualitdings and
the public street space surrounding them is beisgglized. Thus, the CGP is accurately useful &nere
the relationship between buildings, streets andtgatds. Beside the ground floor a CGP often cotlees
basement and a standard upper floor, some alsadech typological register, specifying the particul
building type (Muratori 1960; Caniggia 1963; Malfrt986, Fortier 1989; Peters 1999).

3.2 New approach: Three-Dimensional Urban Parterre Modé(3D-UPM)

The Urban Parterre Model (UPM) might be defined #sree-dimensionaCGP. The making of which can
be described as follows: A baseline set of dapadsided by the existing digital cadastral map MZ¥hich
documents detailed land use for the entire murlieipea of Vienna. It is a fundamental tool, a nxathiat is
filed in with ground level plans of individual Hdings — covering both historical floor plans and
documented building uses, as well as most recemtezsion records so as to reflect the morphological
evolution of theStadtParterre All plans are then verified on site and, if nesgey, adapted and amended, in
particular with regard to actual building uses.

Given the importance of ceiling and building he®fun one side, and the city’s topogrphy in the gtbee

of the study’s primary objectives is to provideheee-dimensional model of the urban partefi@ do so, the
CGP-method was developed further into what is dalll®PM (Urban Parterre Modelling). This 3D
representation of the data — the modelling is deitie Autodesk Revit®° — now enables profound analysis of
the links between buildings’ interior and exterspaces. Subject to the UPM the following mattees ar
discussed: Wheris, orwas the basement or courtyard directly connectedadary floor use? How do these
interior connections affect the entire parterrecfion? The introduction of 3D and the informatidroat the
use structure are the major differences to the doi®@GP-Survey-method.
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Fig 3: The UPM facilitates morphological analysiglaonclusions regarding the actual use-structudetlze use-potential of the
StadtParterreby visualizing the spatial and functional inteatédn between ground floor, court yard and street.
© Kodydek/Psenner 2017

The UPM depicts the buildingground floorwhich is rendered in every detail, while for $tandard upper
floor and basementa set of structural — not detailed and not vedifen site — data provides sufficient
information. Where the adjoining levels (basememd &irst upper floor) are directly connected witiet
ground floor by stairs, doorways or (freight) elra, they are treated as extensions to the gréiaodand

* Plans are kept on file in the database of the MieNunicipal Building Authority Department. Unlika other

countries (e.g. Italy and Switzerland), detailecnpldata for individual buildings, which contain gisely the

information needed here, are considered privateuddta protection laws in Austria. Which is whi ralsearch and
findings have to be anonymised in the present paper

® Building height is the factor that determines éent and type of shading of the street spacel@mer floors. In

relation to street width, GZ buildings are rathedt, twhich leads to disadvantageous daylightingditions particularly
on the ground floor. The typical Viennese multipterey apartment building has exceptional ceiliegghts (3.20 to
4,95 m), which allows for specific and highly fleie types of use. (Psenner 2012, 2014a)

® Revif® is a standalone application that includes architat design, MEP and structural engineering, amstruction

features. The program was developed as a spedifiliBg Information Modelling (BIM) tool which fatitates a

coordinated and consistent model-based approashipfiorts easily controllable transparency and-fatleut effects
based on flexible keys for all objects. Cf. Clayiii4.

" The Ponticelli/Naples ZGA includes axonometricnglawhich, however, only show building skins (Firati quoted
in: Caniggia 1986, 336).
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therefore represented in detail again. The padibulsound 3D-representation of the UPM also inetud
general information on ground floor use (by meafscaour codes). Thus, it produces precisely the
information needed for analysing and defining thailding’s connection to public space and the
StadtParterres’internal coherence. Furthermore, with renderirgy dley’s geometric profile (street width
and building size) the daylighting conditions oa tiround floor and street level are clearly deplicte

In this sense the UPM represents a special ty@Dofirban model, with precise detail data and a mpleu
level perspective. As known, standard 3D urban rsoa®stly provide a bird’'s eye view and do not eamt
the information needed for a ground-level invediaa

3.3 The Urban Parterre Modelling Method

In the pilot study (2012-2014) the modelling hadb® outsourced due to budget reasons; wherea®in th
ongoing research project (2015-2019), an in-hosenddelling position is provided. Thus, the process
adjusted and fitted for the actual research goglidBntifying weaknesses along the process the adeith
undergoing an continuous evaluation process arglithoroved progressivefy.

Due to its high level of detail the UPM fundamelytalifferentiates from current city models createith
City-GML. The LoD Charta was used as point of refere in the modelling process. Yet, the Charta nady
be applied fully as the current classification does offer an adequate category: LdD4which would be
the nearest — differs insofar that in UPM the facidbeing handled in its urban structural notsntéxtural
significance. Keeping in consideration that théhatg’ interest lies within the urban design persipeclittle
importance was attached to an accurate modellinfpgzfde-texture¥. After a significant revision of the
UPM-method in March 2017 the LoD4 standard is nemg applied on every single floor level — initjait
was used on ground floor and basement level only.

The realization of the UPM is carried out in fiveajor steps: approach to data and data gatherirtg; da
processing; first analysis (preparing and formgtbhdata; modelling and visualization.

STAGE TASK EQUIPMENT
Approach to datg In depth archive research at Vienna Building AuityoMA37; | Digital Camera
and data gathering extensive on-site field trips (Sony Alpha. 6000+)
Data processing Organize data Microsoft Word, Microsoft Excel
First analysis;
preparing and| Information extraction; house biographies Microdtfbrd, Microsoft Excel
formatting of data
Modelling 3D-UPM Autodesk Revit

] L . . . . Autodesk Revit, Adobe
Visualization Analysis of the studied object; Coetfpensive ground floor study lllustrator, Adobe Photoshop

Table 1: Stages ofiethodology.

The key for the modelling process is precise artdileel information about every single building aheir
relation to public space. Data is gathered in diifié archives: Vienna building authority (which é®Imost

of the documents and plans, as well as many hattdwrinanuscripts), Vienna Museum, District Museum,
Austrian National Library (ONB) and Wiener StadhduLandesarchiv. Repeated extensive on-site figld t
veritably add to the approach.

The building authority archives hold rich inforn@tion every single lot in the city; each one hasivn
dossier, containing detailed documentation on thiging process: application plans, constructiompts

and documented uses of most of the ground floanigess. Therefore, the building authority archivies/a
vital role in the approach to data. In an in-depttthive research, every single document is being
photographed and digitalized. The dossier volunayg in size depending on the building activity ottes
years and on whether constructions were appliedridrrecorded. As a matter of fact propertiesrieess in

the outer districts of Vienna seem to be less dedumented, here the dossiers prove to be ratimer th

8 For example: in the beginning the systematic 3Ddefling of the historic structure and the curreitiation was
undertaken simultaneously, which turned out todiker time consuming; hence the modelling of tisohic status is
now being performed and finished before applyirgdhanges and adapting it — by using the “phag#’ to

° LoD4: The building’s geometrically detailed outglnell and interior is represented by detailed sedaand roof
shapes. All kind of surfaces and additional movadtd non-movable building elements (e.g. balcoribdanneys,
stucco, ledges, etc.) may be represented withegrdatail as semantic objects.

191 it proves to be decisive to have precisely siied facades, the current model can be easiyted4o this.
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The historicalmaps — some of which are in real poor condition (sep2ji — carry a wide range of
information such as site plans, sections, floornplaand relevant details. In order to get accurate
reproductions, serial pictures of the historic mapstaken, ranging from an overview picture of wiele
map to a zoomed in picture of the specific plansing the solid base of information for the modgjlin
process, the taken images must not be distortdaluored; so that key information such as heighelev
measurements, dimensions of various building parteptations and any kind of handwriting are pélfec
visible and readable. (Photocopying is not feasihlghis stage of data-gathering, because of ttek ba
condition of most plans and because of the lar¢gg-aaount (big data).

Repeated on-site field trip investigations are aeagy in order to verify ambiguity and uncertaisitégising

on the fact most of the time the archive dossiersndt dispose the (now common) inventory pldns.
Therefore, mismatches between historic plans ardabh@s-built constructions are to be found rather
frequent:” The actual nowadays buildings are being photograts well; which proves to be rather helpful
for additional information and control. And in ord® study the buildings on an urban design level (
permeability of the facade structure) the singleidaepictures are merged to form a continuous sfiffip
street-facade-panoramas.

All collected (archive and on-site) data is thenfiad and organised in an accurate way. This big-da
management proves to be rather laborious: firily,information is divided by street, every sinigiehas its
own folder, containing the building authority anedé information as well as the on-site materiakethis
data is being evaluated and prepared for the modedrocess.

For creating the UPM the following data is beingdis
e the cadastral map (MZK)
e spot elevation data (MZK)
» historical plans (building authority and other aveis)
e on-site photographs
e 3D libraries (used as the basic elements for theefo

The 3D modelling is set on reference to the offidadastral map MZK, which contains all base-line
information; such as street width, outlines of ttmises. In consequence this macro-information iisgbe
combined with data concerning the micro-structure aglifice-level. The model's high level of detall
standard is being ensured by thoroughly incorpogatiifferentiated information derived from the bistal
building plans:

(a) exact building height

(b) differing room heights (the historic Viennesavhhouse shows varying storey heights: normally the
ground floor is the highest, from bottom to top gterey height decreases remarkably; cf. Psenrig and
2014a)

(c) roof type, shape of historical roof formaticarsd more resent rooftop conversions
(d) level of the ground floor in reference to thpagraphical level (cf. Psenner 2017b)
(e) facade: basic structural elements such as wisdooors and essential tectonic details

() inner connections to adjacent floors (cellagsément and upper level): stairs, trap doors, gtit®i
elevators

(g) outer connections to open space: accessibiitytyards; alley doors.

1 Nearly always (minor) differences between a histapplication plan and the as-built constructioa detected; as
many decisions are to be taken on-site, when pmublarise while construction is going on. Nowadaydding
authorities generally ask for an official “notifttan of competition”, which must include a so-cdll&Bestandsplan”
(inventory plan).

2 Due to the large number of buildings being surdeyhe impossibility to enter those private housed the given
time and financial resources, follow up measurem@nevery single building is beyond question. Hat reason, the
MZK, the existing plan documentation and the oe-sérifications are used to iteratively approximie precise form.
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4 ANALYSIS

4.1 Dealing with big data

The exemplanGtadtParterrebeing investigated is in inner district is an atgipal GZ area developed in the
late 19" century. The UPM covers three adjacent roads (AnB C) and altogether expands a length of
almost one kilometre. The street stretch formed\tand B is 810 meters long; it counts 56 housegesC

— which is an orthogonal side street to the previeumeasures 144 meters with an additional 14 ksdtise
This adds up to a total model length of 952 mededsa total of 70 buildings.

The modelling is done with Autodesk RéVia programme chosen for its coordinated and ciemsisnodel-
based approach. It allows integrating CAD datahsagthe digital cadastral map MZK. The 3D elements
called Families — were selected from R8Vibraries and other open source databases sudtewiscity
Some site-specific elements, such as certain wadbtcuctions, were created in Revit without usihg t
‘family’ option.

Due to the study’s historic and analytical approaed sets of models are created per each singlditgti
one that depicts the built environment around 1%1@, a second one showing the today status. When al
modelling is completed, the single buildings ankéid (referenced) to the global topografical moddiich
has ben elaborated from the digital cadastral MépK( via AutoCAD® and then imported into Revit®.
With the ‘plan regions’ tool and by defining cuipks at different heights the programme allowstdseson
specific areas in order to produce the visualiratieeded (e.g. for Souterrain and spilt levelsctvtdre
quite present in the research area). This fa@bta precise analysis of the interconnection dewdint
StadtParterrespheres over time: ground floor and adjacent roan&sement or first floor. As two different
UPM-phases are being produced — 1910 and curtesatisn — the seminal time factor is taken in.

The information of the afore mentioned house biphies is being processed by including the variae u
categorizations of all single ground floor premisesl by utilizing a special colour codgeenrepresenting
semi-public use (with high use frequency and direchnection to the public street spacejange:
production,yellow: living, grey: storage antlue: garages. The Refitool “Rooms” is uses to marked this
reference within the building model based on roauruing elements. Thus, the model offers highly
detailed, multi-dimensional information. Which alsexplains why throughout the development of the
methodology data managing had become a numberanaé.

Fig 4. UPM showing the use structure analysis fstohic status — around 1910. © Psenner 2017

The model allows to create section views througbresingle building, thus revealing precise insight
varying storey heights, on structural informatiangd on the vertical and horizontal interconnectsdrué the
StadtParterre which as we know has to be seen as a holist@nuslgstem.

3 The street C shows a high percentage of grourmd fltrofitting into garages and was chosen foc#yahis reason.
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4.2 Applicability

In the academic winter term 2017 the UPM method mtieduced to the teaching curriculum of the Urban
Design Department at TU Wien. It proves to be nathgétable for teaching as the master studentskiyuic
adjust to the programme. Consequently, they daniyt acquire a new research skill, but also are tige

to get into urban analysis and planning within shiare.

Accordingly, two more streets are being investigatéth in the research project-both situated ineout
Grinderzeit districts: one measuring 269 metersiacidding 24 houses and the second one measu®ing 3
meters and including 30 houses.

Fig 5. UPM used in teaching: a street in an ouiridt (still a Grinderzeit area) was being moekglby master students and
consequently analysed according to various reseprestions. Here the UPM perfectly reflects th@alond thus incorporates a
possible topographical approach © Gafriller/Jamalg@eiro/Wachholder/Psenner 2018
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Fig 6. Section views of the StadtParterre of the0tStatus and the current status; while the his®tadtParterre functioned as a
uniform, inter-connected structure, the exchandgeden the various zones is no longer given todal{o@ydek/Psenner 2018

5 CONCLUSION

The complex micro-analytical possibilities of thebdn Parterre Model UPM allows to document vacancie
and other issues relating to street-use in selewéghbourhoods and to analyse the contributingn@mic,
traffic and social factors. Systematic 3D modellmigthe built-up environment and taking inventorfy o
historical, current, and potential ground-floor sigbus will provide a basis to put Vienna's striestl
environment in a long-term development perspectisea practical guideline for future interventions i
various neighbourhoods and for the (re-)designirigdividual street complexé$.

From an international research perspective, anathevative asset of the project is the three-disramality

of the comprehensive model. Successful regulatopasures in urban planning, administration, and
economic policies depend on sound and detailed kaume of the actual architectural structure as asll
the current actual — and potential — use of theestievel environment. Urban Parterre Model prowittes
information in easily accessible and locally comelized form. Thus, the potential of the streetle
environment can be clearly identified to inform amkplanning.

UPM is a ground-breaking method tlen provide data that is highly utilizable for unbeesearch (and
planning), including in particular computer-basedidations. The UPM including the historical anasyef

In order to develop a sustainable solution to tagous problems that afflict the Vienna street-lesvironment, it
will be necessary to employ a systemic view of arbtuctures. One objective of this study is adeépth analysis and
representation of these interrelations.
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the overtime transforming relationship within thffatent areas of the StadtParterre system wilalsmund
basis for further in-depth analysis. The benefitd may be expected from this approach include that

« the UPM method visualizes the (historical) inteatieln between street space and ground floor use
over time and identifies existing discrepanciesvieen private use of the street space and the public
interest in having other (and yet unavailable) mrfigs of the street-level environment;

» reliable planning and implementation of concretpriovement of the urban street-level environment
will be possible.

In any case, the application possibilities go faydnd the situation delineated in this presentystad the
UPM will be usable not only in an urban context &lgo in suburban or rural settings, for examgestudy
and address in regional planning terms certainitaéxathre-related aspects and conditions of thelprokof
vacancies in rural areas (small towns, rural conesu@and villages). Once fully developed, the arit
UPM approach may also be applied to any othercafitStadtParterre situation in urban peripheries or
shrinking city situations.
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