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ABSTRACT

Previously to the study, the analysis or the design of new constructive systems of facade it is
fundamental having a relation of those aspects that may condition or influence in their life
cycle. The aspects should be considered at the beginning of the elaboration process of
constructive systems and in a later stage to assess the obtained results.

The aim of this communication is to develop a complete relation of conditionings that
ensures that those aspects, which can affect notably the life cycle of the constructive
systems, are taken into consideration from the beginning of the process.

1.- INTRODUCTION

The Building Department of the School of Architecture of the University of Navarra is
developing for some time a research line related to the development of constructive
systems of innovative fagades.

One of the developed tools in this research line refers to those factors that could
determine or influence the final constructive solution. It is also important to take into
account the whole life cycle of the new system, its relation to other constructive
systems of the building and its influence in the global building process.

A thorough relation of the diverse types of conditionings, which should be considered
in the design of facades, has been developed as a guide to identify those that
explicitly or implicitly will be necessary to take into account in each case study.

In the communication presented by Joaquin Torres Ramo (General and specific
conditionings to consider in the process of designing constructive systems of
innovative fagades) it is showed the general relation of conditionings that are set out
in this research line. Among those, in this communication the technical conditionings
are emphasized.

Every technical conditioning that is proposed should be consider separately although
in a later stage, an estimation of its global repercussion should be made considering
its characteristics and the simultaneousness with other type of conditionings.

This complete relation of technical conditionings ensures that those aspects, which
can affect notably the life cycle of the constructive systems, are taken into
consideration from the beginning of the process.


https://core.ac.uk/display/83587953?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

2.- TECHNICAL CONDITIONINGS

2.1.- Conditionings related to the geometry and modular order of the fagcades
and its components

In this section every aspect related to the geometrical characteristics of the fagades
and its components has to be assessed. Among these characteristics we can
highlight: the straightness of the edges, the flatness of the surfaces, the accuracy of
the dimension and shape of the surfaces, the joints treatment, special points, etc.

It is very interesting to consider the necessity to take a specific system of
dimensional and geometrical modular coordination and asses its consequences:
industrial production, application to other projects, etc.

2.2.- Conditionings related to manufacture tolerances, assembly plays and
adjustment of the fagade components

It is necessary to asses the admissible geometrical tolerances and the needed
precision level of both, the components and their assembly, taking into account that
the higher the precision is, the more specialized labour is needed.

The systems that permit a better three-dimensional adjustment of their elements will
provide a better solution to the zones that are in contact between the building and the
facade.

2.3.- Conditionings related to assembly procedures

It is important to take into account the possibilities of planning the assembly process
of the fagcade: how, in what order, interferences with other activities of the
construction process.

The assembly process has to be well designed, including singular points, to avoid
improvisations during building work. Likewise the process design must have
considered other aspects, such as: avoiding easements with the rest of the
constructive process, reducing the waste materials of the assembly process, giving
the possibilities of adopting solutions with different features, allowing the immediate
coming into service, the ease of use of each one of the components, etc.

2.4.- Conditionings related to the modification possibilities of fagcades before,
during and after their building

Facilitating the design of the fagcade to allow modifications during the project phase,
the execution, or when it is in use, provides greater value to the design of the fagade.

It is important to take into account: the ease of assembly or disassembly of the
components of the fagcade irrespective of the rest; the capacity to allow the placing of
different components of the fagade both for external finishing as well as for internal,
etc.



2.5.- Conditionings related to safety at mechanical actions suffered by
facades

It is necessary to consider the aspects related to the mechanical behaviour and
stability. It is important to study each of the actions that affect the fagade both directly
(gravitational, wind, snow, etc.) and indirectly (constraints or imposition of
movements due to geometric variations of other components) as well as to study
their origin and the magnitude of the generated tensions.

Likewise, the aspects related to the repercussion of the effects of these actions in the
service capability of the fagades are equally important (inadmissible deformations,
damages and functional anomalies, etc.).

2.6.- Conditionings related to water and air tightness of facades

In order to value adequately water and wind tightness of fagades and to perform their
design, it is necessary to know their exposure conditions, the different kind of joints
among their components, the position of the windows in the fagade (exterior, interior
or intermediate), the position of every facade in the building, the existence of
protection elements, the needs of conservation of the different parts of the facade
and their accessibility to carry out these operations, etc.

2.7.- Conditionings related to the thermal behaviour of facades

The thermal behaviour of fagades is one of the most important aspects during the
design stage. For that purpose it will be suitable to define correctly each of the
following aspects:

- Aspects related to the compulsory regulations.
- Aspects related to the thermal well-being of the users.

The effects produced in the physical interior environment by the physical exterior
environment, and their repercussion in the well-being conditions (temperature
variations, relative humidity, etc.); depend on the behaviour of the fagade and on
the characteristics of the HVAC systems.

- Aspects related to the actions that can produce variations of calorific energy in the
facades.

There are actions that it is necessary to consider because they affect both
facades themselves (solar radiation received, forced superficial convection, etc.),
and interior spaces (across opaque or semitransparent zones). It is necessary to
analyze them depending on their duration, intensity, etc.

- Aspects related to transference of calorific energy by conduction across the
facades

It is necessary to consider each of the aspects on which the thermal resistance to
the conduction heat flow across the components and layers of the facades
depends. The composition of the fagade (air spaces, isolations, mass,
dimensions, etc.) influences enormously its behaviour.



Aspects related to the transference of calorific energy by radiation

It is necessary to take into account the factors on which the transferences of
calorific energy due to solar radiation depend (generally gains), and also other
radiation transferences of energy, as losses during the night, gains as
consequence of fires, etc.

The factors that influence the design depend both on the characteristics of the
used materials (different degrees of absorption and reflection), and on the
configuration of the building (solar protections, influence of the semitransparent
parts, etc.).

Aspects related to the transference of calorific energy by convection

This aspect is related to the actions and solicitations that influence the facades,
and among them, principally the wind.

The aspects to consider depend on the transfers of calorific energy due to forced
superficial convection produced by the wind on the outer layer of the fagade, and
due to natural and forced convection into the air spaces.

Aspects related to the thermal inertia of the fagades

It is necessary to know the aspects on which the thermal inertia depends (mass,
specific heat, diffusivity, isotropy of the products), the influence of the thermal
gradient on each one of the layers, the influence in the lag and damping of the
temperature wave, etc.

It is a very important aspect to consider because it affects the energetic
consumption of the building, the well-being of the users, the dimensional
variations of the structure, etc. to a great extent.

Aspects related to the degree of thermal isolation of the fagcades

The degree of thermal isolation depends to a great extent on the resistance that
offers each of the layers of the opaque and semitransparent zones, on the heat
flow by means of conduction, convection and radiation, on the behaviour of the
singular points, etc.

It is convenient to know what degree of isolation it is necessary to obtain and to
value its repercussion on the HVAC systems and on the use of energy needed to
support the well-being conditions.

Aspects related to the need to provide joints in the fagades
It is necessary to absorb the geometric variations due to the movements and

deformations of thermal origin, that take place in the fagades and in their
components providing joints.



The design of these joints will depend on the characteristics of these movements
(magnitude of the expansions and contractions, etc.), and they will serve to
prevent them from producing restrictions or impositions of movements that could
be the origin of pathologies in the fagades.

2.8.- Conditionings related to hygrothermal state and behaviour of fagades

In this family of conditionings the aspects related to the behaviour of the facade due
to the combined effect of the temperature variations and of the humidity content are
considered. For that purpose it is necessary to know the predictably hygrothermal
condition, that depends on the exterior and interior physical air environment, and on
the internal physical environment, as well as the repercussion that they have in the
mentioned facade.

This repercussion will depend on the composition of the facade, on its resistance to
the flow of the water vapour, on the influence of the air layers, on the homogeneity
degree, on the different encounters between the components, on the resolution of the
joints, on the shape of the fagade, etc.

It is necessary to value the possibility that condensations could arise, by studying
their magnitude and duration, situation (interstitial, superficial, etc.), and their
consequences in the well-being of the users, in the behaviour of the whole fagcade
and if they can produce damages in its components.

It must not be forgotten that in the design of the fagades it is possible to act in a very
positive way, reducing the possibilities that the mentioned condensations take place.

2.9.- Conditionings related to the fire behaviour of facades

The principal requirements and demands to fulfill, come from the compulsory
regulations, where the categories of protection and the safety measures that every
building must have are defined.

For that purpose we will have to take into account not only the fire resistance of the
facade, guaranteeing its stability, integrity and thermal isolation, but we will have to
know its predictable behaviour, analyzing separately the zones with and without
hollows, the behaviour of the seals, the influence of the joints, of the air spaces
(draughts of convection) and of the flames, the influence of the shape and
dimensions of the rooms, etc.

What is more, we must not forget that many materials exude and volatilize
inflammable substances that can help to spread the fire, and that these substances
are often toxic.

2.10.- Conditionings related to the acoustic behaviour of fagades
The principal aspects on which this family of conditionings depends are related to the

nature and characteristics of the sound sources, to their propagation and to the
vibrations that they produce.



It is necessary to consider that when the faults of its behaviour owe to faults of
execution, that conceptually are raised well, they are solved better that if they owe to
erroneous conceptions of the constructive solutions that have been adopted
because, frequently, its solution is difficult or non-existent.

The principal constructive solutions are based on increasing the aptitude to damping
the generated or received vibrations, so that they absorb or reduce the effects of the
reverberation and the transmission of the sonorous air waves, as well as on
preventing the components of the fagade from having low or similar vibration
frequencies and avoiding resonance effects.

2.11.- Conditionings related to the ventilation of buildings internal spaces and
of their fagade’s air spaces

It is necessary to take into account the requirements and demands of the compulsory
regulations, evaluating the needs of renovation and purity of the internal air of the
buildings.

Moreover, it is necessary to consider that the ventilation hollows of the facades are
also crossing routes of particles in suspension, of animals (insects, rodents, birds,
etc.), of water, smells, sounds, light, fire, etc.

In the design of the fagades there can be included systems of energetic improvement
by means of passive systems of accumulation or of dissipation of accumulated heat,
using the ventilation of the air spaces.

2.12.- Conditionings related to natural lightning of buildings internal spaces

Besides the compulsory regulations, it is necessary to consider the influence of the
natural direct lighting, dependent on the orientation, and on the natural indirect
(reflected or diffuse) lighting.

As for the fagades, it is necessary to value the percentage, size and distribution of
the windows; the nature, properties and characteristics of their materials; the texture
and the color of the illuminated surfaces; the possibility of placing solar protection
systems, etc.

It must not be forgotten that the use of the natural lighting can suppose an important
saving in the energy consume and influences the conditions of well-being of the
users.

2.13.- Conditionings related to visual control of the fagade voids

It is necessary to value for every building the need to obtain different degrees of
privacy in the interior spaces, for reason of intimacy or view protection, during the
day or the night, without forgetting that the activity that is done in the building can be
promoted by means of this control (image of the building, advertising, etc.).



The design of the facade influences enormously on these aspects, because of its
configuration or because it has elements of regulation of the solar radiation or views
(lattices, blinds, etc.). All these decisions in the design will have to be compatible with
the conditionings related to natural and artificial lighting of the building, and will have
to consider the need to do the maintenance operations.

2.14.- Conditionings related to intrusion resistance of fagades

It is necessary to analyze the existing possibilities of intrusion attempts into the
building across the fagades (urban, industrial zones, etc.), as well as their
unprotected parts (windows, low parts, terraces, etc.).

The systems used for these threats can be active, by means of electronic safety
systems that can be integrated in the fagade, or passive, by means of the design of
the fagade (grilles, reinforcement of metalwork, etc.). These systems must not
constitute a barrier to perform a rapid evacuation of the building, for example in case
of fire.

2.15.- Conditionings related to vandalism actions resistance of fagades

As in previous conditionings, it is necessary to value the possibilities that this type of
acts can take place (isolated buildings or meeting zones, etc.).

The most unprotected zones of the fagcades have to be identified, as well as the
predictable actions (impacts, crashes, graffitis, cartels, etc.).

In very visible or representative buildings like institutions, embassies, etc., it is very
important to consider this type of conditionings.

2.16.- Conditionings related to mechanical, chemical and functional
compatibility of fagades

The chemical and mechanical compatibility of the different components, that conform
the facade, with the rest of the building (vertical elements, partitions, pavements,
facilities, etc.) is a very important aspect to consider because it is closely related to
the functional compatibility of the mentioned fagade.

Anyway, it is necessary to consider the need to use sustentation systems with
several degrees of freedom (movement), joints and systems of union among the
elements that form the fagades, in order to allow the movement of components both
during their construction and when they are in service.

2.17.- Conditionings related to building products features of fagades
To have knowledge of the features of our fagade facilitates us information about its
limits of use. It is necessary to know the characteristics and properties of the natural,

artificial or synthetic construction products that form part of the fagades.

This knowledge will be a great help to value the rational, technical and economic
viability of the constructive adopted solution.



2.18.- Conditionings related to the durability of facades

Firstly it is necessary to value the characteristics of the physical exterior and interior
environment and of the physical internal environment of the facades, as well as the
different degrees of exposure of their diverse parts.

The durability of the fagcade depends on the durability of each of its components due
to the different solicitations they may receive. For that purpose it is necessary to
value its behaviour due to the different destructive actions of physical, mechanical,
chemical and biological origin.

Another very important aspect to take into account is the compatibility among the
components that form the fagade to prevent alterations. It must not be forgotten that
any failures of durability can be irreversible and that if they are not considered
adequately, they will need a later repair before they affect other elements.

2.19.- Conditionings related to use safety of fagcades

The safety degree of the fagade must be reached both in the phase of execution, and
in the phase of service. For that purpose it is necessary to fulfill the requirements and
demands of the compulsory regulations, as well as the local regulations, etc.

During the design of the fagades it is necessary to consider the measures to prevent
accidents. This gives a safety degree adapted to the activities and type of users of
the buildings. The reliability of the sustentation conditions of the fagade components
(handrails, anchorages of maintenance systems, etc.) will be essential to increase
this safety.

The mobile elements of the fagades (windows, grids of ventilation, etc.) driven
manually or motorized have to considered adequately, especially their dimensions,
weight, opening systems, type of users, etc.

During extraordinary situations (fires, explosions, etc.), it is necessary to consider the
probable behaviour of the facades, for the safety both of the users and of the fire
brigade, because sometimes they can constitute an architectonic barrier.

3.- CONCLUSIONS

The principal conclusion of the development of these technical conditionings is that it
is a tool of great utility both for the design of fagades and for the analysis of existing
facades.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


