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Constructing a three-span beam in stages 

 

Geometry 

 
Material Properties 

Concrete                          C35/45       35MPa;   3.2MPack ctmf f= =   

                                                           22MPa;   1.2MPacd cdf =  =  

                                                           3 35 GPa with 10000Ecm E cmE kk f ==   

 

Steel                                B500B        500 MPa;   435 MPas sdkf f= =  

                                                           205 GPasE =  

 

a) Creep coefficient t120 = 120 d, t5y = 5 y 
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- For t = respective age of concrete = t120 - tcasting: 
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- For t = t5y: 
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b) Moment distribution of each stage 

 

Stage 1: 
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Stage 2: 
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Force method 

Basic system 

(BS) and 

redundant 

variables (RV) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Dashed: moment 

curve split for 

integration with 

force method 
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Stage 3: 

 

30 30 30

30 30

0 :
3 3 3

0 : ,     
4 4 4 8

15 9
,    

32 32

V d C d

d d

L L L L
C D g M L g

D g L C L

F

g

D
 

= + =   =   + 
 

→ = =

= 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Force method 

BS+RV 

 

 

 

 

 

 

 

 

 

 

 

Dashed: moment 

curve split for 

integration with 

force method 
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Monolithic structure: 

 
M1 and M2 analogues to Stage 3. From symmetry: XB = XC. 
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Force method 

BS+RV 
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c) Approximation of the moment distribution for t→ ∞ 

 

Superposition of 20% of the bending moments from the construction stages and 80% of the bending 

moments from the monolithically constructed structure: 

1 2 3( ) ( ) ( ) )( ) 0.2 ) 0.8( (t Monox M xM M x M xx M→ =  + + +    

 
d) Moment distribution with the Trost Method 
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Remark: 

As the age of the structure increases, the distribution of moments increasingly approaches that of the 

monolithic structure due to creep. The approximation "80% monolithic structure, 20% sum of the 

individual construction stages" approximates the long-term behaviour relatively well. Since the 

determination of the creep coefficient is also subject to some uncertainty and the bending stiffness over 

the length of the beam is by no means constant (crack formation), the calculation using the Trost method 

can only be regarded as an approximation of the real stress state. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


