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FIG.1 The increase in the complexity
of construction involves the necessity
t0 overcome the concept of durability
and deal with reliability in order to
obtain a quality control during the
lifetime of 3 building. A study
regarding reliability is therefore
necessary in the design phase within
the limits and possibilities of the
building field.

FIG.2 Until now quality control
depended on the designer's experience
which was able to foresee the duration
of what had been conceived on the
basis of traditional building concepts.
With the introduction of technological
Innovations a wider analytical
knowledge of the durability data has
become necessary. The system  studied
deals  with the problems  of
systematically obtaining and gathering
data for defining the reliability of a
building.

FIG.3 The system has been developed
on the following three principal
hypotheses in order to find 2 link
between the data coliected and the
reliability of the components .

It is possible: - to relate the duration of
a building to the factors which can
identify the object itself in 1ts
environment and conditions of use, for
example: - to synthetically express the
effect of facitors on duration Sv means
of a corractive value of theoresi: or
observed duration: - to distcibure chas
effect by correciive values which are
assigned 1o co-factors identifisd in :he
study of each case.
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it would be very hard to assign values
to esch co-tactor withoyt using a computer

FIG.4 The theoretical formulanon
arises from the observatiop that
factors that influence the reliab

ity of
building are all different, S0me kngyw,
and some unknown and Others linked

to the object or to the ENVironmep;
Each of them can influence duration of
the element and therefore they muyy,
be considered as causes of  the
phenomenon being studied.

FIG.5 In order to connect the cause g
the effect it is necessary to reyq the
phenomenon in such a way sq a5t
identify the cause which has influenceq
the duration in the particylar
conditions and evaluate itg IMportange.
In the same way it is necessary (o
recognize the causes which have nor
influenced the duration of the object
being analyzed.

FIG.6 It is known that the shortening
of duration cannot be assigned 1o ;3
single cause but to various interacting
causes. It follows that the number of
evaluation equal to the number of
factors considered will not be sufficent,
but it will rather be the number of 1
series of possible combinations.
FIG.7 Supposing that all the
combinations could be considered . for
each case a considerable number of
evaluations had to be carried out which
consequently invalved a lot of work. In
the same way when the collected data
is used a long period of research would
be necessary both on the data and the
way of using them.
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FIG.8 For this a s
that permits 3 computerized analysis of
the cases  studied, as wel] as a
Systematic collection apd updating of

the data and , pratical and simple
Procedure of utilization,

ystem was studied

FIG.9 The system is com
sections.

The first section, regarding the creation
of the initia] model, permits the rapid
production of a dara bank by means of
€Xpert experience, laboratory tests, ect.
The second section, which regards the
analysis  of the Cases, stores the
corrective values in the data bank. The
third section which 1s conceived to be
used in the design phase of the project,
calculates the reliability of the building
tomponent or element described

posed of three

FIG.10 The building model is the first
Slep  necessary for each component
studied. The model is built on the
definition of:

- the categories of
studied

- for each category, of the describers
which are codes that make it possible
to return to the actual sitgation.
FIG.11 The collection of data is
accomplished by means of the analysis
of the cases studied according to the
rules of reliability. The observations on
the building element will be carried
out both on theworking parts and the
weak points, which are described using

all the co-factors

the chosen codes, and collecting the
duration values obtained. The data
from each study case will be

claborated together at the same time.
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After a8 SURVEY it will be possible to calculata:

Co-factors AB x Co-factors AC x Co-factors AD x Co-factors
AEx ... x Co-factors WX x Co-faclors W2 =
= cbserved duration : theoretical duration

On a new PROJECT It witl be possible to calculate:

Probable reliability = theoretical duration x Co-factors AB
x Co-factors AC x Co-factors AD x Co-factors
AE N vmnon | x Co-factors WX x Co-factors Wz

FIG.12 The reason for this e[y
is the comparison that the Syster
effects in order to wverify Whether .
not the co-factors influence duratiop
In fact, 1f the combination of Certaj‘n
co-factors 1s present both ip the
working parts and weak poings. then i
would be considered non-influentiy|

boratig,,

FIG.13 The basic Principle of (ke
system which is to consider the data
connected with pairs of the co-factors -
renders it possible to mantain an ideai
relationship among the data of the
cases studied.

It follows ithat, even if a certaip datum
is absent in the bank because It s
connected to a non-influential pair of
describers, it can be equally recollected
through the evaluation of the data of
influential describers

FIG.14 The data are considered g5
corrective values of a theoretical
duration of the examined components,
For this reason and for each study case
we try to attribute a group of values to
all the pairs of co-factors that describe
the case, so that is possible to calcolate
the theoretical duration to that
observed in actual situations.

In a forecast data management, the
values stored in the bank which
correspond to describers of the design
solution, are used to relate the
theoretical duration to its probable
requested value for the conceived
design hypothesis.
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FIG.15 If we want to visualize the
relation between the reliability of a
component and the dara collected to
calculate ir, we Could imagine a trolley
which, driven by an 1impulse (the
theoretica] duration), covers an area
defined by sections  of tracks thap
correspond to the values of the dara
assigned to the co-factors.

The rail track on 4 level ground does
not influence the period of time to

tover the distance and, therefore,

DV" 3
i :

represents  the non-influential ¢o-
factors 10 which a value equal to 1 cap
be attributed On the contrary the
downhill track reduces the time and
corresponds to co-factors with values
inferior to 1. The uphill track increases
the expected time and corresponds to
co-factors with values which are
superior to 1.

FIG.16 On the basis of the collected
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data. we accomplished a normal
M application of the System on an
architectural element: the building
caves of a masonry construction.

In varying the different situations
according to the Orienration and the
Situation of categories of describers we
obtained the evaluation ip years of the

@) reliability of eaves

FIG.17 The System has been
developed on a Maclntosh Computer
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FIG.18 The data input has been
simplified by index cards that can
collect the necessary information from
the system according to its established
rules.
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FIG‘. 20 The system flowchart shows the substantial independence of the three
sections as their links are present only at the extremes of the elaboration
procedur_c. The use of the system allows the designer to obtain informaticn
about his project choices. After having described the working parts of one
pamc_:ular project the system recollects in its bank the data concerning similar
solutions and elaborates the reliability forecast. )

If ,thc System should indicate duration reduction the user is able to point cuf
which de;crfber. variations and determine the probable weak poinrs. In the same
way an indication regarding duration increment research allows the designer fo
pomnt out the describer variations that cause a reliability increment. This survey

can be achieved by the i |
research of alternatives wi rary changes in
One Oor more categories. % (Contemporety )
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