
Zeitschrift: IABSE reports = Rapports AIPC = IVBH Berichte

Band: 83 (1999)

Artikel: Virtual prototyping in the construction industry

Autor: Feijo, Bruno / Scheer, Sérgio

DOI: https://doi.org/10.5169/seals-62946

Nutzungsbedingungen
Die ETH-Bibliothek ist die Anbieterin der digitalisierten Zeitschriften auf E-Periodica. Sie besitzt keine
Urheberrechte an den Zeitschriften und ist nicht verantwortlich für deren Inhalte. Die Rechte liegen in
der Regel bei den Herausgebern beziehungsweise den externen Rechteinhabern. Das Veröffentlichen
von Bildern in Print- und Online-Publikationen sowie auf Social Media-Kanälen oder Webseiten ist nur
mit vorheriger Genehmigung der Rechteinhaber erlaubt. Mehr erfahren

Conditions d'utilisation
L'ETH Library est le fournisseur des revues numérisées. Elle ne détient aucun droit d'auteur sur les
revues et n'est pas responsable de leur contenu. En règle générale, les droits sont détenus par les
éditeurs ou les détenteurs de droits externes. La reproduction d'images dans des publications
imprimées ou en ligne ainsi que sur des canaux de médias sociaux ou des sites web n'est autorisée
qu'avec l'accord préalable des détenteurs des droits. En savoir plus

Terms of use
The ETH Library is the provider of the digitised journals. It does not own any copyrights to the journals
and is not responsible for their content. The rights usually lie with the publishers or the external rights
holders. Publishing images in print and online publications, as well as on social media channels or
websites, is only permitted with the prior consent of the rights holders. Find out more

Download PDF: 22.07.2025

ETH-Bibliothek Zürich, E-Periodica, https://www.e-periodica.ch

https://doi.org/10.5169/seals-62946
https://www.e-periodica.ch/digbib/terms?lang=de
https://www.e-periodica.ch/digbib/terms?lang=fr
https://www.e-periodica.ch/digbib/terms?lang=en


294 IABSE SYMPOSIUM RIO DE JANEIRO 1999

Virtual Prototyping in the Construction Industry

Bruno FEUO
Professor

Sérgio SCHEER

PUC-Rio & Uerj
Rio, RJ, Brasil

Professor
CESEC, UFPR
Curitiba, PR, Brasil

Bruno Feijö, born 1951, received
his Aeronautics engineering degree
from ITA (1975) and PhD degree
from Imperial College (1988). He
works in the areas of CAD,
computer graphics and Information
Technology.

Sérgio Scheer, born 1957,
received his civil engineering
degree from UFPR 1980) and
PhD degree from PUC-Rio
(1993) He works in the area of
CAD systems for civil
engineering and mechanics

Summary
The aim of virtual prototyping is to build a full virtual artifact in such a way that design and
manufacturing problems are anticipated and discussed within a cooperative work environment
This paper presents virtual prototyping as the most adequate technology for the constmction
industry in the next decade.
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1. Introduction
Virtual prototypes (i.e. complete 3D models) have been using in the mechanical industry for many
years. Perhaps the most recent and impressive example is the Boeing 111 almost entirely
represented by a 3D CAD model. Nevertheless, a virtual prototype is much more than a complete
3D model of the artifact. Virtual prototyping requires 3D models that are able of integrating
several sectors of a company and demands high-end technology for virtual reality environments,
virtual humans and distributed environments. Moreover, a virtual prototype works as a spatial
database that can be queried by anyone in the enterprise through the computer network.

2. Virtual Prototyping
The objects of the virtual artifact have several types of attributes, such as geometric attributes,
design intent attributes, manufacturing attributes, cost attributes, pointers to part numbers and
documentation references. It is clear from Fig. 1 that the virtual prototype is distributed over
several networks with different platforms, operating systems and design teams.

Virtual prototyping should consider geometry buses and object-distributed computing. A
Geometry Bus allows designers to use different CAD programs in the network. ACIS [1] and
CORBA have been proposed as a geometry bus and distributed object architecture for integrated
CAD systems respectively [2].

Essentially, the Product Structure shown in Fig.l is a collection of pointers to 3D models and 2D
drawings. The data exchange format STEP can be used to present components as a text
description or a 3D object. STEP files can be browsed in the intranet.
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Virtual prototyping requires VR technology. Virtual Reality systems provide immersive
environments where the user experiences a sense of immersion. This is the case of using a head-
mounted display (HMD) or a BOOM (Binocular Omni-Orientation Monitor). Fig. 1 illustrates an

immersive environment
where a designer incorporates
an avatar (i.e. a virtual copy
of the user) using the system
Jack for virtual humans.
Designers can use virtual
humans in a number of ways,
such as: accident simulation,
workplace assessment, human
strength analysis, and check
of maintenance procedures in
areas of difficult access.

A more rigorous definition of
virtual environments and a

practical guide for engineers
who want to explore the
possibilities of the VR
technology can be found
elsewhere [3],

3. Conclusions

The search for quality in
structural engineering in the

coming decade should consider its manifold activities, which are integrated amongst themselves,
such as design, planning, construction, operation and maintenance. This integration should be
considered during the design phase and the practice of virtual prototyping seems to be the most

adequate approach to this question. Virtual prototypes also
allow visibility to the public in real time through the internet

- an important concern when environmental, social, human
and aesthetic factors are critical.

Several previous experiences by the authors support the
recommendations presented in this paper. For instance, the
authors had a stimulating experience with a large Brazilian
construction company (CBPO), where they developed a

computer system integrating 3D models with planning
networks [4], This system revealed more adequate
construction methods for a factory of metallic cans and lead
to a schedule two months shorter than the one obtained by
the conventional planning methods, as shown in Fig. 2.
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