






































































































































































































































The project intended to develop a housing unit in the new Mendillorri housing estate. lts aims were 
to achieve maximum functional, spatial and archilectural quality from a careful study of the public 
and private land situation. Likewise, it sought to fulfil in an architectural style many of the principies 
contained in the new housing estate's Town Plan, especially those relating to landscape and 
urbanisation estates. Finally, the project has developed constructive systems aimed al obtaining 
maximum material quality with reasonable budgets.• 

The Azpilagaña Health 
Centre 
PAMPI.OIIA 

Architects: Eduardo de Miguel Arbones 
and Jesús Leache Resano 
Asslstanls: Jesús Ederra (master builder) 
Miguel Angel Zozoya (structure) lturralde 
and Sagués (fitters) 
Date of project July 1989 
Completlon of work: May 1993 
Photo: Luis Prieto 

Flanked by housing blocks of over ten 
metres in height, the building is located 
between Luis Morondo street and a 
parallel pedestrian road. A lateral flight of 
steps connects the levels separating them. 

The development programme required 
tour levels: two at street access level - the 
maximum permitted by urban regulations -
and two below the building line. Despite the necessary stratification, access to the intermediary !loor 
means that patients only have to go up or down one level to reach the appropriate consulting room. 
Consulting rooms and offices are lined up perpendicularly to the fa~des, with their large windows 
opening on to a garden courtyard. The single stairway separates waiting, access and service areas. 

The harshness of the surroundings was why an inward orientation was recommended. Great 
panels of lattices through which the building is supplied with air shut off the courtyard from the street. 
Moreover, this device removes the problems of wall cavities in the lace of difficult scale adjustment.• 

The Cintruénigo 
Geriatric Centre 

Archltect: J.F. Glaría Yetano 
Asslstants: Joaquín Aliaga Montes 
(technical architect) Angel García 
Alvero and Justo Peralta (technical 
engineers) 
Date of project: January 1991 
Completlon of work: September 
1993 
Photo: José Manuel Cutillas 

The building was conceived in the spirit 
of a public service and the scale of an 
institulional building given the central 
location and the need to provide more 
than geriatric care for citizens. 

Between the two buildings in need 
of restoration, the new one is supported 
by a glazed, ceramic access extended to 
the new programme. This can be 
developed by creating two large 
landscaped spaces of 200 square 
metres each. One receives the sun from 
the east to which the terrraced rooms 
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with individual balconies lace, and the other, in a more public-minded spirit overlooking the old-aged 
pensioners club and the chapel, provides a more integrated atmosphere for residents.• 

Sporting lnstallations for the University of Navarra 
PAMPLONA 

Archltects: Miguel A. Alonso del Val and Rufino J. Hernández Minguillón 
Assistants: Javier Quintana de Uña, José Luis Resano Lizaldre, Javier Barcos, Manuel Enrlquez, 
Javier Osés, José Antonio Sacristán, Juan Antonio Benito, Alfredo Bengoa and Juan Carlos Coll 
(assistants) Miguel Aldaz García-Mina (master builder) 
Date of projects: April 1993 
Completlon of work: September 1994 
Photo: supplied by AH& Asociados 

The University of Navarra's Campus enjoys an enviable balance between open spaces and 
buildings, where all the pieces appear to be isolated in an urban park. The land reserved for sporting 
facilities already has a sports complex next to which are planned a series of open air and indoor 
facilities on the southern bank of the Campus·s watercourse. 

The set targets, coinciding with the new urban planning act, can be summarised as the stated 
intention to control the introduclion of new activilies to preserve the specific and unique character of 
the Campus as an extensive and continuous green zone, in which isolated constructions are being 
inserted that avoid any impression of disturbing the image of a great urban educational park in 
which an attempt is made to uphold the existing scenic values.• 

Seat of the Department of Education and Culture 
PAMPLONA 

Architects: Luis Alberdi, Miguel Laurenz, Sigfredo Martín, Ana Saldaña and Javier Torrens 
Assistants: Antel Abal, Luis Turrillas and Sebaslián Zalguizuri (master builders) J.M. Sánchez and 
M.A. Zozaya (structure) GM Ingenieros Industriales (fittings) 
Start of work: February 1992 
Completion: November 1994 
Photo: José Manuel Culillas 
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A large, half-ruined construction in Pamplona·s old quarter had the right conditions to be converted 
into offices for administrative functions. The restoration of certain parts, such as the cloister and the 
new construction of the adjacent site, defined a very complete and diverse programme. 

Developing all into a unit, with a modern and distinguished appearance, were the most 
outstanding aims. 

The architectural value of the building was negligible, except for its great Tuscan cloister and 
sorne well founded, powerful walls. 

None of its three front walls had any use, so action was based on three fundamental concepts: to 
separate the building into a church through a passageway that would give access to the courtyard and 
converting the cloister into a public square within the congested urban surroundings; to transfer main 
access to the north facade, opening up the esplanade of the wall at courtyard level, at the building's 
centre of gravity; and to provide the whole with a new architectural image through the form of its 
different parts on a strong common base, placing it in perspective with the different urban situations 
of a complex setting. Thus the property appears to be shut off from the exterior. adopting the natural 
form of the main wall 's cavity, while the bright and luminous interior overlooks the courtyard. Fine 
views of the church and the towers that rise above the building are much appreciated.• 

31 houses in Tafalla 
Architect Francisco José 
Mangado Beloqui 
Asslstants: José Luis Sola 
Labari and Arturo Pérez Espinosa 
(master builders) Javier Errea 
(engineer) lturralde and Sagüés 
(engineering) 
Date of project: 1993-1994 
Date of constructlon: 1994-
1995 
Photo: supplied by Patxi Mangado 

The project attempts to research 
case developments from certain 
geometric land conditions 
established by the regulations for a 
historie site. Likewise, it intends to 
explore the role of ªnew" 

architecture in settling the problem of limits between historie cities and new urban developments in 
the European context. a specific and importan! issue in medium-sized towns like Tafalla.• 

G 39 Premises 
PAMPLONA 

Architect: Fernando Tabuenca 
González and Jesús Leache Resano 
location: C/ Gorriti, 39 (Pamplona) 
Date of project: November 1994 
Completion of work: March 1995 
Photo: Luis Prieto 

lt is like a large chest for keeping 
clothes, a wooden ches!, or a ship's 
cabin. Walls, floor and ceiling are 
made with wooden panels packed 
together (T riply). A further use of this 
material, found in the construction of 
houses in the United States, is as a 
support for exterior enclosures and it 
is also used in dam systems. Here it 
is used out of context. to benefit from 
the mechanical possibilities and the 
texture of the material, as well as 
providing a very economic 
solution.• 

The Mendillorri Kindergaten and Primary School 
PAMPLONA 

Archltects: Francisco José 
Mangado Beloqui and Alfonso 
Alzugaray Los Arcos 
Asslstants: José Luis Sola Labari 
and Arturo Pérez Espinosa (master 
builders) lturralde and Sagüés 
(engineering) Jesús Goñi Esparza 
(structure) 
Date of project: 1993-1995 
Date of constructlon: 1994-1996 
Photo: supplied by Patxi Mangado 

Toe project, the result of an 
architecture contest contract, set out to 
develop a large school complex for 
children living in the new residenlial 
district of Mendillorri (also designed 
by this office). Toe plan intended to 
create stimulating and attractive 
spaces for children through the layout 
of pathways, lighling and integration 
with the Mendillorri par1t• 

Home in lrache 

Architect: Francisco José Mangado Beloqui 
Date of project: 1993 
Colllpletlon of constructlon: 1996 
Photo: supplied by Patxi Mangado 

The proposal examined a simple architectural construction and its distan! physical surroundings. In 
a peculiar way, like the abstrae! apprecialion of that distan! setting - defined by fine skylines to the 
south and north and the lrache Monastery to the east - the construction described a project whose 
starting point, a site right next toan allotment of ugly buildings in a luxury housing estate, anda 
relatively simple programme alone would not have provided sufficient guidelines for action. Material 
consideralions have been kept particularly in mind.• 

Two homes in Cizur Menor 
Archltects: Jesús Bazal Corrales, Rubén Labiano Novoa and Patxi Pemault Salinas 
Assistant: Ignacio Visiers Guixot (master builder) 
Date of project September 1995 
Completlon of work: December 1996 
Photo: José Manuel Cutillas 



Two semi-detached houses in the Cizur Menor residenlial neighbourhood. Communal garden. 
This architecture is intended asan up-to-date response to a regulation favouring the definitions 

of traditional rural architecture that are too frequenlly more figurative than real. The topical response 
is both for image and planning. The corridor-gallery has been introduced as a linking element on the 
bedroom floors, a departure from a passageway. 11 takes advantages of building limits of 12-metres 
width set by previous regulation that tends to make spaces and distributions disproportionate. 

There is direct lighting and ventilalion in ali the rooms, including bathrooms. 
The front faces a simple, quiet street and the other a plot with controlled lighting. Slats. 

Relation of the house to the plot: the plot is also a living area. 
A lateral porch hides the view and noises from an adjoining grill-restaurant.• 

The Grounds of Villa de San Adrián 
Archltects: Miguel A. Alonso del Val and 
Rufino J. Hernández Minguillón 
Assistants: José Luis Resano Lizaldre, Luis 
García Guillem, Susana llurralde Mendive and 
Luis González Lorente (assistants) 
Miguel Aldaz García-Mina (master builder) 
Date of project: May 1997 
Completion of work: March 1998 
Photo: José Manuel Cutillas 

This ground is a cross between a monumental 
site and a dense urban centre. a public and 
recreational place that should be converted into 
an avenue with materials that can be easily 
conserved. The type of treatrnent employed, 
striclly adhering to a formal and construclive 
scheme, is based on materials that when fully 
used allow for a variety of design that is not 
formal but also textura! in line with its interna! 
qualities. The walls are made of reinforced, 
reddish coloured concrete in order to blend with 

the extensive stretch of bricks of the historie buildings. These walls and the kerbs determine the 
limits of the pavement, in such a way that it is joined to their design. The outline created by the 
succession of walls. kerbs and ramps attempts to give visual variety, to give access to different 
levels and create places in which the view for passers-by from above is enriched by new planes and 
paved surfaces superimposed on San Adrian's natural and urban landscape.• 

Lecture halls and laboratory building of the University 
of Navarra 
PAMPLONA 

Archltects: Jesús Baza! Corrales and Angel Fuentes Martínez 
Assistants: Miguel Martínez Larrayoz, Rubén Labiano Novoa. J.R. Garitaonaindía, F.J. Pernaut 
Salinas and Julia Carrero Espinosa (assistant architects) Jon Gabica-Aldecoa y Martín Lazcano 
(master builders) 
IDOM (engineering) 
Oate of project: April 1996 
Completlon of work: October 1997 
Photo: José Manuel Cutillas 

The building is located al the end sciences area of the University of Navarra campus between a lecture 
halls building and the CIFA (Applied Pharrnabiological Research Centre). 11 is an extension of the 

lecture halls building to which it is attached. 
11 is designed to serve as a multi­

purpose receptacle for ali the other space 
needs of the rest of the building that forrns 
the science area. 11 contains lecture halls for 
general subjects, nursing, and research, 
laboratories, an extension of the library's 
reading room, a language school, a cafeteria 
and an area used preferably for congresses 
and conferences. forrned by a new assembly 
hall and a large lobby with independent 
access from outside. 

11 has a ground !loor and three upper 
· floors. As to its design, it has the same 
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cubic form as the building to which it is attached, adapting to its roundness and retaining the same 
fa~de height on the street side. lt has a U-shape and a central courtyard which is occupied on the 
ground !loor by the space for the assembly hall. A volume constructed in a wall of concrete and 
twisted with respect to the general orthogonal scheme of the rest of the enlarged building, that is the 
entrance lobby, and being separated from the rest by a skylight that provides crossed light for the 
lobby and the ground !loor corridors. 

To the south, the cafeteria unit becomes a mirador overlooking the campus. To the west, the 
central arrn of the U separates itself and grows in height. Here the bulk of the Language School rises, 
independent from the general complex, and of great visual power. The concrete wall changes into an 
aluminium one and flies over the entrance to the congress halls. The property is completed with 
prefabricated concrete panels, sheets of aluminium and large areas of curtain walls. Fixed slats for sun 
protection and trarnex walkways far window cleaning.• 

The Señorío de Otazu Wine Cellar 
Archltects: Jaime de Gaztelu Ouijano, Paloma Baranguán Bello, Ana Fernández de Mendía and 
Juan José Arenas 
Assistants: José Luis Sola Labari (master builder), Jesús Goñi (structural engineer), Adi (fittings 
engineer) 
Date of project: 1995 
Completion of worll: June 1998 
Photo: José Manuel Cutillas 

With full respect far the undisputed rules protecting the setting of these cellars, the construction of 
three new wine processing plants has been undertaking, as well as the restoration of a 19th century 
building. The design is very clear: everything is buill in the basement, except far two points that 
emerge jusi one !loor above the building line of the ground. These bays contain the tanks at double 
height on the first !loor, anda wine rack on the second, as well as a bottling and storing area. both 
located for the rapid handling of grape delivery and elaboration of the fruit, and the aging and 
despatch of the wines. 

This project was strongly marked by the old cellar that was buill in Señorío more !han 100 years 
ago. And it was essential to maintain its preeminence over the new constructions. So the lates! 
buildings have a light and transparent design with the use of wood and glass being dominan!. The 
configuration keeps the old part for alfices and as a representational department. creating new and 
discrete dimensions, al the same lime as forming an intermediary transition space. 

The enormous underground space holding 3,000 French Allier oak barreis al double height, 
deserves special mention. Nine impressive reinforced concrete vaulls, covered with pinewood give 
them the appearance and texture of wood andan image of tradition, modernity and beauty.• 
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Is there life after photo realism? 
Fernando Valderrama 

----...................... ta tlie lNlt......, ... ........ 
a IR 1 ......... ,.,1 ......... 

The difference between a computer-made illustration and a perspective drawn by 
hand is like that o/ the banality o/ reality and the purpose o/ a proj ect. 

Can anything be ifll)rCMid in ardlitoctural images 
thal are ootained hool lhe rmst aJvaocoo display 
progrcmres? lt is diffirult to lault lhem from a 
tochnical point al view. lrradiaroi algorithms and 
combined tmn tra:king sirrulate a physical lighting 
modet of alrmst ¡utect form and texture. In sorne 
ca5e5, lhe synlhetic pictures al a ruilding rannot be 
distinguishoo from photographs l3ken under lhe 
same light condttions and from lhe same angle. 

Man's critica! capacity is unlimited, however, 
and voices have been raised against the use and 
abuse of these type of allegedly perfect, so-called 
realistic photos. First of ali, the poor use of 
techniques leads to obvious defects. Many 
illustrations have an unreal gloss, exaggerated 
textures and simplistic treatment of materials. Far 
example. it is usual to find unbalanced levels 
when very simplified general foílTlS are mixed 
with decorative elements or excessively detailed 
equipment. lt is not unusual to find display 
systems and graphic resources combined 
improperly, as when flat colour schemes of a 
clearly symbolic and objective nature are used in 
perspective with the level of the inclined picture 
that allude to a subjective perception. AII this 
contributes to the creation of pictures with an 
artificial, false and naive touch that provoke strong 
rejection in sorne areas, and especially from 
academics who are not prepared to accept 
pictures that show this type of effect ·ar defect. 

Other practica! problems add new diffirulties 
to the creation of these pictures, such as the need 
to have relatively powerful computer systems and 
the effort required to construct models with the 
necessary high level of detail and that can specily 
materials and lighting systems. Toe lack of 
immediacy retween the work of the project and 
the verification of the result, as well as the too 
finished quality that is given to drawings prevents 
the systems being user-friendly design tools. 
Consequently, these systems are more often used 
as visualisation aids far a project by third parties, 
once it has been completely finished and defined. 

Still, the biggest limitation to the use ol lhese 
algorithms is their claim to presenta true 
perception of reality. Reality is much more complex 
!han a static image, no matter h<YN perfect it is, and 
the nearest one can get to it by this method is to 
imitate photography, especially in its poor selective 
and subjective aspect. In a strid seose, we should 
consider the term "photo realism" itself asan 
impossible expression, one that Umrerto Eco 

Augusto Cagnardi (Gregotti Associati) 

denominates impossibilia, like an "AlJ.oc horse" or 
"prehistoric handwrrting". Photography is 
incompatible with reality. We can obtain 
illustrations of photographic quality with a 
computer, but they will never replace the 
experience of reality. In any case, we should sifll)ly 
refer to thern as pseudo-photographic pictures. 

But are there any alternatives architectural 
pictures that would be more suitable to the 
audiovisual industry and advertising? In 1981 
professors Obata and Bakergem from the 
University of Delft observed that a tracer pen -
one of !hose that existed befare the development 
of the ink jet -with a slightly loase nib produced 
drawings with shaky lines as lhough they were 
made by hand. Anyone else would have had the 
tracer fixed, but they preferred to realise that they 
had discovered the first example of a non-photo 
realistic illustration. The result of such a simple 
technique is really surprising because it adds the 
attraction of the imperfect, the human, to the cold 
and efficient result of the computer. 

This type of drawing, suggesting a raised 
hand, does not require the same degree of 
delinitive finishing as the "ink coated" drawing 
and is excellent far presentations in the initial 
stages of a project. That provisional feeling 
stimulates changes from designers, prompts 
suggestions from those analysing the work and 
conceals the simplifications of the modeling. 

The Stein Villa. (lnformalix Software). 

Many students reluctant to hand in computer 
drawings opt far this rnethod once they leam the 
systern. Toe disappearance of pen tracers could 
have ruined this trick, but the SQuiggle 
programme. at the reasonable price of 99 dollars, 
now makes imitation of this effect possible, 
applying it to any drawing produced with a 
conventional programrne and applicable with any 
modem laser ar ink printing methods. 

Considering this line further, a very 
interesting angle is the sirnulation of graphic 
techniques frequently employed in manual 
drawing. Paul Haeberli, a Silicon Graphics 
researdler, has worked far many years on this 
matter, proposing algorithms that create 
concealed line drawings jusi as !hose produced by 
hand, rneaning that lines very clase to each other 
are eliminated and !hose furthest from the viewer 
are blurred and different thicknesses are used far 
the visible outlines and the interna! edges. 
Recently he has perfected an algorithm that 
simulates lile nib's technique, using strokes in 
different diroctions and of different thickness to 
represen! lights and shadows, materials and 
textures. Many of the laws these prograrnmes 
apply are obtained from the observation of artists' 
work and not from analysing the physical model al 
visualisation. Far example, contours are generally 
reinforced with lines and contrasts and gloss is 
faked to improve visualisation in areas of contad 
between figure and background. No algorithm 
realistic photo concerns itself with these effects. 

Starting with Haeberli's original research, 
many image edition prograrnmes have been 
developed that apply effects in two and three 
dimensions simulating difieren! artistic 
techniques. such as impressionism, pointillism, 
or drawing and painting tools, like aerial graphs 
or charcoal. Sorne of these programmes are really 
marvellous internally and require a deep study of 
dyes, dissolvents. paint-brushes and canvases. 
Cassidy Curtis's research on watercolours. his 
results and procedures, iocluding partial by­
products, are a very suggestive example. 

Nevertheless, a difference must be made 
retween systerns that permit digital paintings or the 
application of effects to existing images that are 
widely distributed at present, as lhese are iocluded 
in many illustration and image retouching 
programmes, from !hose that directly create 
illustrations from a three-dimensional model. 
Sorne commercial prograrnmes, such as LiveArt, 
can create several dozen artistic styles. Sorne have 
been iocluded in the ArchiCAD programme that 
can produce architectural designs in watercolour, 
charcoal or dotted point stytes directly. 

Once again we encounter a possibility that 
may make critics of photo realism jump out of 
their seats. Obtaining illustrations that belong to 
certain styles and artistic techniques outside the 
corresponding culture and context will lead 
probably to a new flood of banal images prepared 
to provide a good rultural alibi far any project. 
Following my last suggestion, we can take the 
oom;-'iP.tached house of Médico de familia (the 
:;pan1sn TV soap Farnily Doctor) and present it to 
clients as a Mondrian or Jacoby watercolour. This 
is not the altemative we are seeking. 

A different system can help us to enjoy the 

Manual line simulation. 
(Bakergem and Obata). 



possibilities of the computer without losing 
control of !he architectural image. The Piranesi 
programme that is currently being marketed now 
that the prototype stage has been completed, has 
a very interesting approach. The architectural 
picture is created in a conventional way from the 
three-dimensional rnodel. but it can later be 
retouched "by hand" with a wide range al graphic 
techniques. The picture produced, although two­
dimensional, contains interna! information with 
the spatial depth of each point. apart lrom its 
brightness, which allows the programme to detect 
the gradients and the changes al plan through the 
variations of depth between points. applying the 
right graphic effects to suit the geometry. Far 
example. textures avoid adapting themselves 
correctly to the perspective, they vanish 
automatically in the distance ar they modify 
themselves aix;ording to the curvature. 11 a wall is 
painted in one colour. far example. the paint will 
reach the very edge and jump over the cavities. 

Each point also contains associated 
information on colour and material so that 
surfaces al the same material can be chosen to 
apply an effect that will avoid automatically 
anything al a different material. 

The combined results of these techniques 
makes a very attractive tool, where the architect 
recovers control over the picture and interactivity 
that was los! in photo realism: there is no delay 
between the taking of a decision on colour or 
texture and its immediate visualisation in !he final 
drawing. Unlike photo realism, very detailed 
modelling is not required as !he simplifications of 
the model will be corrected along the way through 
slectective retouching. There is no need to spend 
time providing detailed definitions of !he lighting 
of the three-dimensional rnodel and the previously 
assigned work al materials and textures is much 
more simple. As Richens and Schofield declare, 
and this is known by any working architect, part al 
the project's work consists in "massaging" the 
drawings, something that is completely recovered 
in a programme such as this that returns to the 
pure pleasure al drawing. 

Once again we should ask ourselves if we 
have made any progress. Of course these tools 
can be used to achieve a greater level of 
abstraction, more independent from !he 
enslavement al the physical model of 
visualisation. These systems also allow for the 
introduction of a certain level of noise in this 
clarity and objectivity, giving, aix;ording to 
Gombrich's idea. the observer a greater capacity 
to project his own imagination on the image. 

On the other hand, we can crllieve a greater 
artistic expressiveness. Spectators and el ients can 
feel more attracted by one of these non-piloto 
realistic images; it could be easier to excite their 
imagination if we managed to seduce them with a 
range al graphic resources thal they find more 
agreeable. We can selecta conservative style of 
broad brush strokes for an older client and a 
modern, clear-lined illustration far a younger dient. 
Or vice versa; who knows? But the huge risk 
remains that the architectural object which in theory 
we wish to produce and describe ends up 
concealed behind the graphics, retouching and 
painting. Thus we have retreated again with respect 

to the criticised and original photo realistic display. 
Arrr¡ Gooch and other researchers have 

studied the classic techniques of graphic 
illustration to discover what display resources 
artists have traditionally used and for what 
purposes. As I have mentioned above. the 
systematic use and appraisal of contour lines is 
evident. But it is also interesting to note how the 
technical illustrator does not use the change of 
bright colours to dark ones to represen! depth and 
brightness. but rather recurs to the change of 
warrn to cold colours. Grades al blue to yelfow 
are gently superimposed on the object's own 
colours, indicating distance and proximity, 
respectively. Curiously, a similar range is used in 
the works of Cezanne and John Nash, as John 
Willats has observed, and which are completely 
aliento the computer world. Furtherrnore, 
illustrators do not exhaust the complete range of 
each colour, cutting thern off at the extremes and 
eliminating mínimum and maximum saturation in 
what T ufte has called the "mínimum effective 
difference·. White is kept far brightness and black 
far the contour lines. 

lllustrations created with these criteria present 
a smooth, shaded atmosphere in which the details 
of the object are clearfy visible, especially in areas 
where the photo realistic image would be 
excessively dark or too brilliant. 11 we admit that 
they have greater artificiality-whatever their 
definition may be - their descriptive capacity is 
greater. Perception is less exact from the point of 
view of the physical model style, but it is more 
complete and allows far a better understanding al 
!he object, in our case a building. 

Undoubtedly, the range of techniques 
available far architectural displays is increasing 
every day. There is a great number of image 
generating systerns that are suitable far difieren! 
needs and types of architects and clients. 
Different systerns pertaining to descriptive 
geometric displays are added to these and whose 
relationship with graphic techniques ar resources 
employed would make another interesting subject 
far discussion. But an ability to simulate the 
perception of a model from a certain point of view 
is not always 11'.e only way of evaluating the 
quality or usefulness of the representation. Pure 
description, with its objective nature. is a basic 
aim of an architect's drawing, and it has been 
rejected to sorne extent by computer methods. 
dazzled by the availability ol very advanced image 
generating models of a visual kind. And that 
capacity far expression, the ability to attract, 
seduce and excite spectators is another feature 
that architectural display has never abandoned. 

Art and illusion: Gombrich's dilemma 
between controlled subjectivity and the scientific 
simulacrum of reality depends nnore !han ever on 
usas architects. Designers must determine the 
most suitable use far techniques in accordance 
with their intentions and their needs to describe. 
perceive or excite emotions. Without forgetting 
that greater freedom of action necessarily implies 
greater chances to make mistakes, the new 
possibilities are therefore especially stimulating 
far !hose who enjoy criticism, not cnly far !hose 
who have a good time creating drawings and 
architectural illustrations.• 
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Hecho a su medida 

El talante creativo de Bregue/ se pone 
igualmente de manifiesto en el ámbito 

de la amquista del cielo, ron aviones 
romo el "Point d'interrogation" 

amcebido por LIJuis Bregue/. 

El modelo 1'YPE XX AtRt:W1VALE 

va dotado de la ingeniosa 
fanci6n "F/yback" propia de 

la aeronáutica, que permite la 
rápida activaci6n del cronógrafo al 

disminuir su tiempo de utilizaci6n. 

El mecanismo del 
modelo 1'YPE XX MRo!.1VALE 

Breguet crea desde los años 
30 cronógrafos cada vez 
más perfeccionados, 
especialmente destinados 

para los pilotos. 

E1 cronógrafo TYPE XX AÉRONAVALE se 

beneficia de un patrimonio doblemente 

prestigioso. Fiel al espíritu innovador del 

más célebre de los maestros-relojeros 

de todos los tiempos, este reloj se 

inspira en las hazafias de Louis Breguet, 

descendiente del fundador y uno de los 

más ilustres pioneros de la aviación. 

Reservado durante largo tiempo a las 

fuerzas aéreas francesas, este mítico 

modelo existe ahora en versión civil. 

SOLICITE CATÁLOGO Y LISTA DE CONCESIONARIOS A : 
JOYERÍA GRASSY. GRAN VÍA, l. MAD RI D 28013 

TELF. : 91 532 10 07 - FAX: 91 531 03 54 



Pídanos Soluciones 

93 573 77 76 
Contará con la gama de 
productos de carpintería y 
muros cortina más amplia 
del mercado, tanto en diseño 
y colores, como en precio y 
soluciones técnicas. 

Pondremos a su disposición el 
servicio de nuestro equipo 
técnico, profesionales espe­
cializados en asesorarle y 
colaborar en la solución de su 
proyecto. 
Además, dispondrá de la Red 
de Instaladores Technal, reco­
mendados por su cualificación 
y fiabilidad. 

Tendrá la garantía de un pro­
ducto de calidad certificada 
y la seguridad de una marca 
con 30 años de experiencia en 
el mercado. 

AENOR Technal Ibérica, S.A. 
Zona lnd. Sector Autopistas 
C/. Diesel, 1 
08150 Parets del Valles 
Tel. 93 573 77 77 
Fax 93 562 22 50 
E-mail: technal@technal.es 

r, 
L .J 

TECHNAL 
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ESTÉTICA, PRECISIÓN, 
MANUFACTURA ARTESANAL: 
CADA RELOJ 
DANIEL ROTH ES 
UNA OBRA DE ARTE 
DE LA RELOJERÍA 
QUE DA UN NUEVO 
AIRE A LA TRADICIÓN. 

" Cronó g rafo A utom ático" 
disponible en oro am arillo. g ris 
o rosa d e 18 K., o en acero. 
Esfera y brazalete en amarillo, 
rojo, azu l o verde. 
Reserva de marcha de 50 horas . 

DANIELROTH 
CONCESIONARIOS OFICIALES: ALICANTE: /. Ama ya. BARCELONA:/. Puig Doria. BILBAO:/. Suárez. LANZAROTE (ARRECIFE): Mapy J. 
MADRID:/. Suárez. MARBELLA: Gómez y Malina}. REUS: Santi Pamies Disseny. SANTANDER: Presmanes}. VALENCIA:}. Puig Doria. 
ANDORRA: J. Cel/ini. 

Para más información dirigi rse a JD}ARSA Avda. América, 37. Edificio Torres Blancas. 28002 MADRID. Teléf.: 91 519 32 03. 

( 



Sistema 
Arriostrado: 
Por un Proyecto 
Seguro. 

REAL DECRETO 1627/97 
DISPOSICIONES MÍNIMAS DE SEGURIDAD 
Y SALUD EN LA CONSTRUCCIÓN 

Art. 8 
De conformidad con la Ley de Prevención de Riesgos 
Laborales, los principios generales de prevención 
en materia de seguridad y de salud previstos en su 
artículo 15 deberán ser tomados en consideración 
por el proyectista en las fases de concepción, 
estudio y elaboración del proyecto de obra y en 
particular: 
a) Al tomar la decisiones constructivas ( .. .) 

MADRID 
Tlf. 902 131 133 
Fax: 91 350 63 69 

BARCELONA 
Tlf. 902 131 134 
Fax: 93 345 11 51 

VALENCIA 
Tlf. 902 131 135 
Fax: 96 126 98 10 

r-.10NTAJE DEL ENCOFRADO 
DESDE PLANCHADA DE TRABAJO 

MÁLAGA 
Tlf. 902 131 136 
Fax: 95 223 92 73 



AIRE ACONDICIONADO 
l~ ERR0L1 II 

AlJTÓNOMOS 
POLAR BLOCK 
COMPACTOS Y PARTIDOS 

- Sólo frfo y bonma de calor. 
- CompNaores de alto 

1811dinlento. 
- Desde 6.000 hasta 56.000 

Frig.Jh. 

BAJASIWETA 
Modelos DÉDALO y DélAL.O DUOSPUT (2x1) 

- Sólo frfo y bomba de calor. 
- Complwns SCROLL en toda la gana(1>. 
- Unidades lnterioras desde 23 cm. de alb.a'a. 
- Potancias: 

Dédalo: Desde 5.000 a 12.700 Frig.lh. y 
Dédalo Duospltr4: Desde 2x4.850 a 2x6.200 frlg.lh. 

(1) Las ..... Dédalo Duoaplt levan do8 ~ SCROlL 
C2) La undadaa de bomba de calor pueden UICbllr una en frfo 

y la '*8 en bamba de calor. 

IS09001 
ii3·U,,ii,¡, 

EMPRESA CERTIFICADA 

FÉRROLI ESPAÑA, S .A. 

Alcobendas (Madrid) 
Teléf.: 91 661 23 04 
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,.. HEKKAHf ENTA PARA Sl/ CKEATrVfT),t¡l) 

Creación y edición de muros multicapa. Vanos paramétricos. 
Rayados y sombreados asociativos con patrones o tramas en 
cualquier superficie del espacio. 

Modelado de terrenos a partir de ficheros de puntos propios o 
externos. Representación con curvas de nivel (20 y 3D) o sólida 
mediante curvas de nivel sólidas o redes triangulares. 

Utilización de fuentes True Tipe MS-Windows y 
vectoriales editables tanto para textos como para 
acotación. Gran variedad de opciones de acotación 
automática. 

Elaboración de render y animac,on a través de 
ARC +Render. Definición y modificación intuitiva de los 
recorridos a realizar. 

c~?AF.A 
A Member of the CLAL group 

Generación automática de todo tipo de cubiertas: modificación 
interactiva y dinámica de sus parámetros, múltiples pendientes, 
buhardillas, huecos, .. .Ajuste automático de muros bajo cubierta. 

Creación y edición de objetos 2D y 3D con ajuste paramétrico de 
sus dimensiones. Gestión de bibliotecas gráficas de objetos con 
enlaces dinámicos y escalas. 

Posibilidad de trabajo simultáneo con múltiples ventanas. 
Configuración de iconos y pantalla definible por el usuario. 
Ventanas de control gráfico del punto de vista, objetivo y cono 
visual. 

- ..• - ... ::- == =::: 

Composición y modificación de planos. Actualización automática 
del plano por cambios en los dibujos que lo componen. 
Extracción de detalles de dibujos existentes. 

Múltiples tipologías de escaleras automáticas. Definición y com­
probación de límites admisibles para los parámetros de cálculo 
de cada tipología. Representación 2Dl3D. 

Cálculo automático de superficies y cantidades de recintos y ele­
mentos del modelo. Generación de informes y formatos ASCII 
para conexión con programas de gestión. 

Render interno con bases de datos ampliables de materiales, tex­
turas y colores. Edición dinámica de parámetros de control de la 
imagen. Cálculo Ray-tracing. 

Conexión directa con distintos programas de generación 
de mediciones y presupuestos específicos como PRESTO a 
partir de los cálculos de superficies y cantidades. 

C/. LIRA, 1 ESC. IZQ. 1.2 A 
28007 MADRID 
TEL.: 91 557 21 21 
FAX: 91 557 21 25 
e-mai 1 :aca@ateinco.es 
www.acaesp.com 



ESTtrlcA, PRECISION. 
MANUFACIURA AUISANAL: 
CADA RELOJ 
DANIEL ROIH ES 
UNA OBRA DE AD[ 
DE LA RELO)EIIIA 
QUE DA UN talEVO 
AIRE A LA UADIClóN. 

"CronógnilD Aumrnatlco" 
dlsponlble - GIO amartllo, blanco 
o rosa 18 K... y • .acero. 
Reserva de lllllidla de 50 horas. 

• 
CONCESIONARIOS OFICIALES: ALICANTE: J. Amaya. BARCELONA: J. Puig Doria. llllAO: J. Suárez. MADIID: J. Suárez. 
MARBElLA: Gdniez y Molina J. IE\JS: Santi Pamies Disseny. SANTANDER: Premanes J. YAlfNCIA: J. Puig Doria. ANDOltlA: J. Cellini. 

Para m'5'wormación dirigirse a IDIIARSA Avda. América, 37. Edificio "Torres Blancas•. 28002 MADRIO. leléf.: 91 519 56 83 . 
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