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Abstract:  The numerical methods known in our days proved to be very useful tools in 
approximating actual level of efforts. Most important factors that influence the level of efforts for 
structures can lead to irreversible changes in a structure behavior. Due to a high demand expressed 
by economical needs and high economical value of the structures there is a factor for risk that 
estimates the risk of failure for a construction structure. However this factor does not take in 
consideration any social aspects or economical aspects related to the length of a construction. The 
paper proposes a better factor to be implemented in order to better address the financial and 
economical needs for calculating the life of a construction. Due to the high value of a construction 
structure a factor that allows a better estimation of the length of a construction structure is needed 
in order to obtain reliable economical forecasts for future investments and business proposals. This 
paper proposes the implementation of an internet based data with complete information regarding 
the life of a construction structure. The paper proposes ways to introduce data in order to help the 
calculus the lifespan of a specific structure. 
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         1. INTRODUCTION  
 

The   factor that is available based 
on semi probabilistic predictions is integrated 
in an algorithm that leads to a prediction 
based on some researches made by Lewin [5] 
in the last decade. I do believe that for 

buildings the factor   that estimates the risk 

like the   factor in other fields like economy 
is not significant in all cases. 

The reason for   factor not being 
significant in all cases is because there are 
cases when a structure becomes unusable not 
only in situations determined by the risk of 
collapse. Some RC structures are taken out of 
usage due to other reasons like old fashion 

architectural/technological, cracks in concrete 
or high risk for future collapse in the event of 
a seism. However, it is well known that in 
most cases, according to Beateley [2], the 
main cause for total collapse of the reinforced 
concrete structures is due to broken pipes or 
explosions due to gas pipes. The paper deals 
with a new proposed safety factor based on 
statistics with respect to connection between 
piping and safety of the reinforced concrete 
structure. 
 

2. MAIN IDEA 
 
The stages for the life of a building 

are: design, actual life and post-usage of a 
construction. Actual life can be considered 
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according to the safety factor   considered 
as material strength over design stress and 
expressed in (fig. no. 1). 

Main factors that influence factor, 
which estimates the risk factor are : 
temperature and fluctuations of temperature , 
initial Stress/strain due to small 
imperfections, chemical factors ,especially 
corrosion of the concrete reinforcement ,risk 
of collapse, degradation of the structure and 
risk of a seism. Please Note that some of the 
factors will not be treated here and that in 
some situations there might be some other 
significant other factors. 

 
Figure.1- safety factor graphic with 
respect to time 
 

The main factor that influences the 

„life‟ă ofă aă buildingă isă obviouslyă  factor.  factor is based on a semi-probabilistic 
theory. This theory is developed already and 
there is a computer based program that does 
this calculus mainly based as in as in 
(equation no. 1) [6]. 
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Where: rR  - reference level for bearing 
capacity of the structure, calculated with 
characteristic          values of material 
properties; 

rS  - Function that describes the reference 
level of normal load influences on the 
structure 

M  - Partial safety factor for materials; 
L  - Partial safety factor for loadings; 
cR  - Design value for bearing capacity of the 

structure; 

cS  – Design value for load; 

This   factor is of significant 
importance for economical purposes, but in 
current economic environment is not 
considered as the main factor that really 
matters for economical and financial 
purposes. Therefore better lifespan estimation   is proposed as in (2). 
 

54321n              (2) 
 
Where:  -represents the number of years 
predicted for a life of a structure, 

1 -factors that influence the lifespan of the 
structure due to location/socio cultural or 
      architectural /technological and 
economical aspects; 
  n- usual time for a similar construction 
structure to be used. 
Considering (2).for addressing economical 
aspect of the construction as Lewin [7] 

expressed:   
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Where: Cyear -represents the annual cost for 
lifespan of a construction and 
 Cinitial represents the initial investment. 
In order to address the mathematical 
formulation (2) and (3) it is necessary to 
create data for evaluating factors as well as 
the factor n. This data can be created only 
through statistical data and currently such a 
data is not available in our country or 
elsewhere. On a contrary there is a data 
available in our country and most of the world 
regarding the value of the construction 
structure with respect to age and location of 
the construction structures. More over the 
data available in developed countries 
estimates the condition of the piping system 
only by subjective visual control. This data 
should be connected with data proposed in 
order to address the expected life of a 
construction. 

As seen in (fig. no. 2) the life of a 
certain construction structure is influenced by 
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the way that the maintenance of the structure and piping/sewage system occurred. 
 

 

Indicates the ideal curbe 
 

Indicates a rehabilitation to structure 

Indicates the curb with small repairs 

Indicates the most common curb 

Indicates the degradation level  
corresponding to ultimate state 

Indicates a damage to structure due to piping system 

 Fig.2 Degradation level with respect to time 
 

 
The paper will explain the connections 

among the curb expressed in (fig. no. 2) and 
will propose data to be implemented in order 
to better express these curbs in every specific 
case. The most factor that influences the life 
of a construction structure is the ideal curb. 
More over the ideal curb is a curb that takes 
in consideration nothing but statistical data 
related to the safety usage of a construction 
structure. The most influential factors for 
curbs above are considered according to Tosa 
[11]: location, socio-cultural, architectural or 
purpose of the structure, technical 
environment factor and econonomic factor. 
However in some cases the most influential 
factor can become the factor influenced by the 
lifespan of the piping system, especially in 
structures that are designed for industrial 
processes. 

Location can be crucial in influencing 
the life of it due to new trends of development 
of the area. Currently a great number of the 
structures(over 10000 units in Detroit 
according to Wall Street Journal) located in 
very dense population area with high 
economical interest are demolished due to the 
need of creating other facilities or 
construction structures. For expressing this 
trend a data can be created with good  

 
 
predictions over the length of the 

building from this point of view. Data 
proposed shows  
for every area the percentage of structure 
disaffected due to need of getting free that 
location. 

As for architectural factor or purpose 
of construction structure a data with respect to 
these aspects is needed as well. Architects 
developed5 a scale to help express the 
architectural aspect of a structure. The scale 
proposed involves a 40% influence of the 
urban environment, 30% influence of interior 
design and 30 % influence of sustainability or 
friendly environment aspect.  

The socio-cultural aspect is 
nevertheless one of the very important aspects 
that are neglected by economical forecasts 
and predictions. The life of a construction 
structure is greatly influenced by the social 
and cultural aspects of the structure. 

Historical construction structures 
represent a special aspect, but there is no data 
to express the potential construction that will 
be historic structures. More over the curb 
from (fig. no. 2) that express the frequent and 
small repairs is changed dramatically, very 
often passing the ideal curb. Never the less 
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construction structures with high social 
impact have a different curb for small and 
frequent repairs as well as the curb for major 
rehabilitation. These curbs are greatly 
influenced by the ownership of the structures 
and by the social impact of the structures. A 
new statistical data with these factors to be 
considered is needed in order to better address 
the mathematical formulation from (2). 

The environment factor from technical 
point of view has been expressed previously 
by Dubina [4].This factor refers to aspects 
like humidity, chemical environment, high 
seismic activity area and other technical 
aspects are part of the environment factor. For 
the statistical data proposed previously by 
Domsa and Catinas [3], a data with 
surrounding similar structures can be created 

and a local average safety factor can be 
divided by a national safety factor for similar 
structures and in that way a local safety factor 
can be expressed. 

The economic factor is very important 
influence both the ideal curb of a structure 
and the small and major rehabilitation curb. 
The financial investment throughout the life 
of a building is influencing the small 
rehabilitation due to timely manner 
rehabilitation to be executed. As for major 
rehabilitation the time between a major 
rehabilitation and the moment this 
rehabilitation occurs is crucial due to possible 
extension of damages to the structure. More 
over the economic factor is important for 
expressing the quality of the work and 
materials spend in order to achieve the 
structure. Assuming that the amount of 
money spent and the total quality of the 
construction are interconnected a function can 
be created as well.  

 
2.1. Analize of the main ideea 
 
Factors like chemical factors, without 

corrosion due to humidity which is the most 
common can be estimated only statistically 
with very few exceptions.  These exceptions 
require special case by case analyze and 
because those are very are cases I will not 
insist over those cases. There are theoretical 
known formulas of how the most important 

chemical factors influence the materials as 
expressed by Michael Fardis [8]. 

C(x,t)=C 

                   (4)    
                      

Where level of corrosion agent at 
surface of the element in percentage; 

            the diffusion factor with 
respect of the ratio a/c; 

            C(x,t)-level of the corrosion 
agent after a time t of exposure (percentage ); 

            the diffusion factor in 
concrete mass (mm2/sec) ; 

          -function that considers 
errors;             

                   (5)    
                                              

Where  the diffusion factor with 
respect of the ratio a/c; 

             -constant =1 for usual 
concrete; 

             t-time of exposure; 
Corrosion for the concrete 

reinforcement is a phenomenon that was of 
great interest for researches like Mircea Calin 
[9] from UTCN who made large studies for 
this matter, especially due to connection 
between thin reinforced concrete shells and 
this matter. In order to be very precise I 
would present a method by Iwanami [5]. 

 

  
                (6)   

           (7)   
                                                                                            

Where  ,  - creep strength 
of reinforcement after and before corrosion; 

 - thinning of the cross section 
of reinforcement in percentage; 

,  - elasticity module of 
reinforcement before and after corrosion. 

This model is simple to use, but for 

the determination of  is required a test 
in site. Concrete humidity can be acclaimed 
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with the absorption isotherms as Roelstra [10] 
sugested: 

                                                                                 
              (8)   

Where w - Concrete humidity 
(kg/m3); 

T – temperature (Kalvin degrees);  
H - macroscopic pores humidity. 
Due to this valuable mathematical 

formulations expressed above is easy to 
conclude that a more realistic estimation can 
be made. In order to express the lifespan of a 
concrete structure is easy to create an 
mathematical algorithm that takes into 
account the possibilities that a certain damage 
to piping and sewage system occurs and the 
size of the damaged involved by such an 
event. Such a comparative estimation between 
the lifespan of a structure and the lifespan of 
the piping and sewage system is of crucial 
importance and can lead to valuable financial 
and economical forecasts. More over this 
system would benefit the contractors and 
small freelancers, the beneficiary of the 
construction structures as well as the 
government agencies and the general welfare. 
This internet application would create a triple 
win situation for government, contractors and 
beneficiaries of the construction structures. 
Moreover, another benefit would be due to 
high specialization class of small contractors 
and freelancers and the safety measures that 
would be strongly estimated and evaluated  

As for the cumulated error estimators 
can get greater attention through introduction 
of the present idea. The error introduced by 
estimators is as Amos6 said in (9) and (10). 

   )x()x(e                                              (9) 
)(E)X())X((E)x()x(d           (10)

       
Where Ô is the parameter being 

estimate and E(Ô(X)) is the expected value of 
theăestimator.ăPleaseănoteă thată theăerror,ă “e”, 
depends not only on the estimator (the 
estimation formula or procedure), but also on 
the sample. 

Estimator engineers are engineers in 
charge with an estimation of the projects to be 
executed. The estimator engineers will have a 
greater implication by applying the present 

idea and their contribution should be linked to 
the estimators through trying to eliminate the 
errors margins as Amos [1]  proposed in the 
mathematical formulation expressed by (11) 
that shows how far, on average, the collection 
of estimates are from the expected value of 
the estimates. 

2))(E(E)var(                         (11) 
 
Therefore an algorithm is proposed to 

a better prediction for the lifespan of a 
structure as seen above in (fig. no. 3) with the 
important note that this algorithm connects 
data from the structure capability to sustain 
with its piping and sewage system. 

 

3. CONCLUSIONS 

As expressed above a new data to be 
created is proposed in order to scientifically 
better express the lifespan of a construction 
structure. This estimation can be of crucial 
effect on economics predictions and forecasts.  

As known one of the main parts of the 
business is strictly related to cost of 
construction structure. Therefore a new data 
base is proposed to be created with dates 
related to architectural aspects, humidity 
aspects, location aspects and socio-cultural 
aspects as well. Once such a data is created is 
easy for engineers to scientifically estimate 
the length of a construction structure. Please 
note that a slightly differences in the example 
considered occurred of 1.11. That difference 
can be expressed further more in the post 
usage life of a structure as well as the 
ecological aspect. Furthermore the tax system 
that applies can dramatically be changed 
according to the life expectancy of a 
construction. The exact cost per year of a 
structure would affect the renting market as 
well by a better estimation of the business and 
a fair calculation of the profit margins. 

We appreciate that a powerful tool 
that estimates the period of time for a 
concrete structure with respect to piping 
system incorporated to be used is a real 
benefit. The applications for such a versatile 
tool are obviously due to a better forecast and 

http://en.wikipedia.org/wiki/Expected_value
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prediction in an industry that generates yearly 
over 350 billion dollars worldwide according 

to IMF (International Monetary fund). 
 

 

Input Data 

Safety factor  Stiffness matrix Piping system life 

Risk factor Modified matrix Repair estimation 

Economical calculus 

Investment opportunity 

Decision 

END 

 
Fig.3 Alghorithm proposed in order to express the lifespan of a structure with respect to 

sewerage and piping system 
 
 

We are currently working on a 
computer based application based on similar 
algorithms. We do believe that through this 
proposed method we can deliver a better 
answer to our research goals. 

The differences among traditional 
safety factor estimation and proposed safety 
factor can be expressed further more in the 
post usage life of a structure as well as the 
ecological aspect. Furthermore the tax system 
that applies can dramatically be changed 
according to the life expectancy of a 
construction. The exact cost per year of a 
structure would affect the renting market as 
well by a better estimation of the business and 
a fair calculation of the profit margins. 
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