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ABSTRACT

This paper contents a description of directions of the develo-
Ping of automated designing of the structural part of engineer-
ing objects. Here also is done a description of the versatile
automated system LIRA, which is calculated practically of all
the types of structures to be designed. This automated system
realises the super-elements method. The calculations are being
performed for the static and dynamic loads. In the calculation
of structures we can have into account the geometrical and phi-
sical nonlinearity. The developed service part of the automated
systems minimazes the period of time required for mastering it.
There also is a description of EKALIPSO - the Technological Line
for Designing of the structural part of multistrayed public and
civil buildings. This TLD KALIPSO is intended to be automated
all the complex of works for the structure parts of the project
to be designed: calculation of the espatial building framevork,
elaboration of the erection diagram drawings, designing of the
individual elements and monolitic sections, elaboratiom of the
specifications and documentation access.
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Sommaire:

Le zapport expose les tendances du développement de CAOQ
de la partie constructive des objets de construction.On décrit
le eystéme de calcul universel "LIRA" destiné a 1l'utilisateur
de masse et assurant 1'automatisation du calcul pratiquement
de tous les types des constructions & concevoir.Ce systéme
automatisé réalise une méthode des supers-éléments.Le calcul
est effectué pour les charges statiques et dynamiques.Lors du
caleul des constructions on peut aussi tenir compte de la
non-réalité géométrique et physique.Lle domaine de service
développé du systéme assure le délai minimal de son assimilation.

On décrit aussi la ligne technologique "KALIPSO"destinge
&4 la coception automatisée de la partie constructive des bati-
ments a plusieurs étages aux schémas des carcasses liées. La
ligne technologique "KALIPSO" est prévue pour 1l'automatisation
de tous les travaux concernents la conception de la partie
constructive:calcul du schéma tridimensionnel du batiment,
établissement des schémas de montage,conception des éléments
individuels et des sections monolithes,formation des spécifica-
tions et cholx des documentations.
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to use the AS LIRA in automation of the designing of various
engineering objects:

civil engineerﬁg - COvVer 8 and floors of large spans,
structures o gh-rise buildings, retaining walls, founda-
tion bodies, skeleton structures of industrial shops;

bridge building - box-like structures of large spans, pylons
and stay rope systems of suspension bridges, briedge piers,

tunnels;

special structures - constructions of high-rise towers and
masts, telescopes, main pipelines, boilers, hulls and sepa-
rate fragments of ships, heavy constructions of atomic power
engineering.

The AS LIRA implements the numerical method of discretization
of continuous medium - method of finite elements (FEM) in
connexion with the idea of superelements.

The AS LIRA comprises over 100 different types of finite ele-
ments: framed structure elements, rectangular and triangular
elements of an isotropic and orthotropic plate, a plate on
the elastic foundation, a beam-wall, a shell structure; rec-
tengular and triangular elements of a multilayer plate and
shell structure; spatial elements in the form of a tetrahed-
ron, parallelepiped; isoparametric elements of the plane and
volumetric stressed state; monometric, trianguler and rectan-
gular axisymmetrical elements; triangular and rectangular
elements of a beam-wall, plate and shell structure with the
anisotropia of the shape; special elements, simulating a tie
of finite rigidity, elastic compliance between nodes; elements,
set by the numerical stiffness matrix, etc.

The developed library of finite elements, the modern high-
speed algorithms of solving the systems of equations and de-
termining the eigen values practically do not impose eny res-
trictions on the tipe end properties of a calculated object
and provide an opportunity of solving the problems with a
great number of unknown quantities.

The AS LIRA can function within the systems of EC (IBM) and
CM (PDP) computers.

The service offered by the AS LIRA enables the wide circle of
specialists, engaged in the sphere of designing, to master the
work with a computing complex and to include if in their engi-
neer arsenal. The AS LIRA is provided with a sufficiently
detailed documentation which facilitates its use and is design-
ed for the specialists of different branches and level of trai-
ning. The developed service part and the good documentation
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minimize the period of time required for mast
= : q ering the

The inicial data are preset in the compact and habitual for
an engineer form on the special blenks, provided with commen-
taries, which facilitate their filling in.

In the description of desigh diagrams an opportunity is avai-
lable of using various systems of coordinates, automatic ge-
neration of a computer network and taking into account the
axisymmetry of a structure to be designed.

The powerful system of automatic diagnostics of errors, the
visual check of entered data on the plotter or graphic dis-
play, the sutomatically yielded recomendations for the opti-
mum organization of execution of a task on the electronic
computer (size of task divisions, planned computation time,
assignement of breakpoints) emsure a high reliability and
speed of obtaining the result.

The obtained_charasteristics of the stressed-strained state -
amounts of displacements, forces, stresses shape and periods
of vibrations, data on the zones of plastic strains, sizes
and directions of cracks - are output in the tabular form
and are provided with the indexing habitual for an engineer.

The output explanatory note comprises a brief deseription of
an investigated object, actual time of the task passage,
additional descriptions of the operation results.

The images of design diegrams, load diagrams, isolines and
force curves are output to the plotter.

The application of the AS LIRA ensures an efficiency of inve-
stigatios end designing of civil engineering objects. The
investigators are given the possibility to replace expensive
life-size tests by the mathematical simulating of the struc-
ture tests made in the electronic computer, what enables the
experimentel investigations of the new types of structures to
become more cheap and fast. The designers have the possibility
to elaborate the calculation framework with the maximsl ref-
lection of the life-size operation of the building, and in
such a way to definit with a high level of precision the strai
ness of the building snd the distribution of forces in the
structure sections, having into account the cracks formation
:igbiggciztg creepid?éastig strains of the reinforcement, what
e provided a i
st e gh level security of buildings in

An example of the elaboration (upon a base of the particular
components of automated design systems) of a technglogical
designing line (TDL) is represented by the TDL EALTPSO, which
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is intended for designing of the structure part of many-sto-
reyed structure tied framework buildings.

The TDL KALIPSO provides the designing of a vide range of
public buildings: offices, hospitals, educational estab-
lishments, hotels and hostels, commercial and communal buil-
dings. The TDL also provides the designing of production and
auxiliar buildings of factories (shops and offices).

The designed buildings can be of different shape both in pla-
ne and high. The designing is being performed for various
conditions of construction.

The TDL EKALIPSO is intended to automate all the complex of
works to be designed the structural part of the multistrayed
building project: calculation of the building s carrier
disgram, elaboration of the erection networks, designing of
the individual elements and monmolitic sectione, elaboration
of specifications and documentation access.

The calculation of the carrying structures of the building

is being performed in the form of the spatial calculating
diagrem having into accountsthe compliasnce of the tied unions,
exsistence of holes in tue rigidity diafragms, compliance of
the soil base, alteration in the building s geometry. Depen-
ding on the building complexity a different idealization level
of the calculating diagrem is being used - the consideration
of tied unions compliance is being performed either in the
form of discrete ties or in the form of integral evaluation
of their compliance in the building’s height. As the results
of the calculation of the building carrying structure are
being obtained: marks of columns, disgrams and cross-bars
in carrying capability.

The TDL EKALIPSO enables to be obtained all the complete set
of the graphicel design documentation: the erection diagrams
of coverings and floors for each storey, erection diagrams of
the wall fences allotment, erection diagrams of the longitu-
dinal and transverse sections, diagrams of the cross-bars
allotment .

The erection diafram drawings are being completed with the
drawings of the individual reinforced concrete pieces -
columns, cross-bars, rigidity diaphragms, monclitic sections
of the floors.

The TDL KALIPSO consist of a serie of sub-systems: CALCULATION
FIOOR, WALL, FRAMEWORE, INDIVIDUAL ELEMENTS; being as compo-

nents of the TDL they can also operate on the computers EC and
CM. There was also foresaw a possibility the designing process
to be devided between computers of the different productivity.
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The more complex designing sections (calculation and erec-
tion disgram elaboretion), requiring a lot of maschine re-
sources and implementation of a high speed computer are being
perf?rped on the models EC and ones less complex sections
éifglg;dual elements designing) can be performed on the mo-

During the TDL KALIPSO elaboration the experience

LIRA elaboration were used in a wide scafa. The c:rgiighzsjs
sections and modules were included as components in the TDL.
The inicial data also are preset in a compact and habitual
for an engineer form on the speCisl blanks, On a level with
presetting of the inicial data from a different media are

also being used the slphanumeric and graphical displays coder.
3225211:Ogtggzeggp:gaayitg: of autometed error disgnostics,
Herpond L Plotter or graphic display of the data

The TDL KALIPSO application provides & further (in respect of
the AS LIRA usingg elevation of the effici ot
of engineering objects. clence of designing
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ABSTRACT

In current energy analysis techniques, usually a deterministic relationship
between the weather conditions and the building thermal loads is assumed.
In passive system applications, the thermal behavior of a building could be
better analyzed if uncertainty related to weather conditions is taken into
consideration. In this paper, different design alternatives of an office
building in Montreal are evaluated using a research oriented software deve-
loped at the Centre for Building Studies. The simulation results are ana-
lyzed using decision models under uncertainty. The best design is defined
to provide the minimum thermal load and the thermal comfort within accept-
able limits. The results indicate that the attached unheated solarium on
the south wall reduces the space load by 40% with respect to the conven-

tional design.
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