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Abstract 

The paper draws upon the establishment of the bonding matrix between specific deformations  and 
displacements (matrix B). 

      . 
 
1. The principal stages for watching  calculating  the  displacements and  the 

tensions at creep 
 
  The first stage in calculating  pipe-line systems consists in determination of the 
efforts and  displacements in the elastic domain produced by the exterior loads how would 
be: uniform distributed forces  because of self weights, the concentrated forces in 
industrial valves, the temperature variations . 
 The algorithm and the program C.S.D.C. [2] are used  for this. 
 After determination  the efforts in the elastic domain, is establishs the normal  
tensions   xσ  in the compound chalenge of bend with axial force and those tangentials 

θτ x  in the chalenge of torsion and then on the base of the criterion of the potential  
deviation energy , the equivalent tensions 

232
θτσσ xxe += .         (1) 

 Adopting the law of creep [1, 2] 
tnekc

e σε = ,          (2) 

the incremental variation of the specific deformations  intensity 




∆ c

eε  for a incremental 

variation of  time  ( )t∆ , considering the intensity of the tensions constant in the interval t∆ , 
gives  the relation:  

tn
ekc

e ∆=∆ σε .         (3) 
 The variaţion of the components of the specific creep deformations , is determined 
in the teory of the bar of the pipe lines, when only tensions xσ , θτ x  and  the specific 
deformations xε , θγ x  act. 
 It is define the vector: 
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which presupposses the valadity of the unanimous accepted theory of the little              
elastic-plastic  deformations. 
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 It is obtained the vector of the creeping  forces )(, ef
jF∆  in  the local system and 

then, )(,)(, efTef FLF ∆=∆   the vector of the creeping forces in the general system. 
 On  this base  the components are determined: 
 

)(,)(, efT

ej

ef

ej

f
j FLFF ∆=∆=∆ ∑∑ ,          (5) 

where je  all the elements in the knot j and then the vector of  the knotly forces in the creep 
for the  

[ ]Tf
j

fff FFFR ,...,...,, 21 ∆∆∆=∆            (6) 

whole structure. 
 It  is obtained the folowing system: 

fRZK ∆=∆ ,               (7) 
and  by  it  solution  result  the variations of the  knotly displacements Z∆ . 
 Starting with the values Z∆  are determined the components ZLZ ∆=∆ , where L  is  
the  rotation matrix, and then are determined [1] the values of the total deformations  

)( zyx ,,ε∆ . 
 From the variation of the total deformations ε∆  and the variation  of the creeping  

deformations ( )cε∆  [1] i tis obtained the variation of the  tensions σ∆  because of the 
creep in the first temporal increment . To the  tensions calculated in the loads in the  
elastic domain are added the  tensions ( )σ∆  and  is obtained thus the resultant  tensions  
σ  after the first elementary interval of the time. The  resultant  tensions σ  are considered 
as initial state for the second temporal  increment  ( )t∆  and   in the identical way as at the 
first cycle , are determined the tensions at the end of the  cycle 2. The process  is repeated 
untill the tensions  in  the structure are stabilise, that is  in  two successive stages the 
variation of the these becomes negligible. 
 The verification of the resistance keeping of the creeping phenomenon, consists in 
the calculation of the safety coefficient with relationship: 

ft
dc maxσσ= ,               (8) 

where f
maxσ  represents the maximum established tension in the most solicitant point of 

the structure,while t
dσ  represent the technical length resistance. The effective safety  

coefficient( relationship (7)) must carry out the condition: 
,,adcc ≥                 (9) 

where  dac ,  represents the  admissible safety coefficient to the technical length 

resistance.For pipe – line systems in the petrochemical industry 5,1min
, =adc . 

Remark 

 The tension f
maxσ  is calculated  in  iterative mode with the relationship 

iii σσσ ∆+=+ )(max,)1(max, ,        (10) 
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considering that the initial value for 0=i  is the value )0(max,σ  coresponding to action of 

the  external loads in the  elastic domain. The values iσ∆  means  knowing the matrix B  
whose  components are  functions of .,, zyx  
 
  
2. The estabilishment of the bonding  matrix between  specific  deformations and 

displacements (matrix B) 
 
  The finished elements of type bar where they discredit a pipe-line system are of two 
modes : elements as straight  bar type, elements as circular bent bar 
  The rigidity matrix of a  spacial bar in  the local axis system  is presented in [2]. 
 To determine the matrix B  give successively unitary displacements (respective  
rotations) after the three axis to the ends i  and j  of the straight bar, determining the 
coresponding vector )( zyx ,,ε . 
 Considering the vector of the ends displacements ji −  in the  form 

[=∆ iu  iv  iw  x
iϕ  y

iϕ  z
iϕ  ju  jv  jw  x

jϕ  y
jϕ  z

jϕ ] T ,             (11) 

the matrix ε  can write thus: 
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where: 
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 This expresions are obtained by writing the dormations Exx σε =  and 
Gxx θθ τγ =  for each  unitary component of the displacements ends vector i  and j  of the 

double embedded bar. For exemple: in the figure 1.a the displacement 1=zjϕ ,  resulting 

the diagram zM  in figure 1.b. 
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Fig.1. Scheme of calculation  
  

Knowing the bend moment in a curent section and appyling the Navier,s formula is 
obtained: 
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(The numbers at the elements ),( jiB :the first shows the  number of the  line and 
the second the  number of the column). 
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