BUCKLING LENGTH  of  a  REINFORCED CONCRETE COLUMN

BUCKLING1045  V2.1
      Library-No. 1240





Installation:

Transfer the program to the calculator and store it in the port of your choice ( port 2 recommended). Then attach it by pressing “ON” and “ F3” simultaneously or key in

“:2:1240”    “ATTACH”.
Description:
The program determines for a concrete column with length Hi fixed to a system of beams and columns the effective (buckling) length on the basis of German Regulation DIN 1045-1, chapter 8.6.2 (4)  and “Heft” (Manual) 525 of the “Deutscher Ausschuss fuer Stahlbeton”. An additional method of calculation on the basis of [2] has been included in Version 2.1
The system may be horizontally fixed or free.

Sketch 1 shows the shape of the total system with column “i” to be examined.

Inputs are:

- the moments of inertia of beam 1 – 4  and columns Io/Iu by entering  “b,eff” “hf”  “bw”  “h,tot”  for T-shaped beams or “bw”  “h,tot”  for rectangular beams and columns; see sketch 3.  If already known, “I” may be  entered directly (single value).  

- the lengths of beams and columns

- the coefficients of support for each beam (see sketch 3) :  = 3 (Default) for beam 1 and 4 ,  = 4 for beam 3. In the example beam 2 is omitted (cantilever beam without support !) 
For horizontally not fixed ( free )  systems  = 6.
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___________________________________________________________________________
L1 – L4:  length  of beam 1 – 4   ;     I1 – I4: moment of inertia of beam 1 – 4

Io, Iu: moment of inertia of columns o, u   (upper / bottom column )
Ii:   moment of inertia  of column  i  to be examined.

___________________________________________________________________________
                System horizontally fixed ! SEQ CHAPTER \h \r 1

 SEQ CHAPTER \h \r 1

simply                                                                  cantilever beam
supported
= 3


    





      





Hi = 4.0
clamped                                                                                        simply supported 
4








3











Hu = 4.0
                           L1 = L3 =

        2.0


6.0


      L4 = 5.0
All measures  and  moments of inertia  may be in [m] or [cm] , but  must be consistent  !



    All beams :                            columns:



                                                             hf

= 18
                   h,tot =60                                                                                       h = 50



bw =   40
                                                                                              b = 40
                                                  b,eff = 150

The Execution  of the program is demonstrated by an example using the values of sketches 2 and 3.
First of all start “BUCK1045” in the library, then press “KnLae” to start the programm. In the next screen (sketch 4) choose “fixed” and then  “H525”  for using the formulas in [1]. 
(For a calculation according to [2] you would have to press softkey  “BuS03”). 
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  4)                     [image: image2.jpg]


  5)  
The next display (sk. 5) asks for the input of the moments of inertia: as there is no column “o” in the system, omit softkey “(Io)”.  Enter 1.5   .18   .4   .6  [m] and press “I1”. To make the input easier for repeating values the recent calculation/input for “I” is in the display. 
So in our case leave the value “I1 :0.01252” in the stack and press “I3” ( Beam 2 has no influence for the existing system           no input in “I2” !). ( Addition in V. 2.1: If  I2, I3, I4 is different from the preceding value left in the display, you need not to clear the last value. You may enter the measures as done before without deleting the last “I”  which will be ignored then). With “I3 :0.01252” now being in the stack do so on with  “I4”. Then enter  .4    .5  and  press softkey “(Iu)”.
If there is no bottom column press  “Iu” without any value to continue.

                                        [image: image3.jpg]


  6)                         
In the next screen (sk. 6) omit again “(ho)” and enter 6   “l1”   6   “l3”   5   “l4”   4   “(hu)”. 
( No value for “l2” , see above ! ) For  “(hu)” the same rule as for “(Iu)” applies.

The following display (sk. 7) asks for the input of a reduction factor of the beams’ stiffness 
( only if necessary as the  default is set to 100%  e. g.  50% : half the stiffness  etc.) and the coefficients for the beam supports ( 3 : hinged, set as default ,  4 : continuous beam or clamped).
In the existing system enter only 4   “,3”  and continue with key “(,4)”.
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  8)
                 
Then the data for column “i” to be examined have to be entered (sk. 8 ):

.4   .5   “Ii”  4  “hi”  and see the result ( sketch 9 ):

k-top        : 0.166
             coefficient k1 of top of column “i”


k-bottm.   : 0.131
             coefficient k2 of bottom of column “i”
Coeff.      :0.624
             buckling factor depending on k1 and k2


Effective length : 2.496                               *  Hi
       [image: image6.jpg]. $15




  9)
                    [image: image7.jpg]o 85




  10)
Press now softkey  ”I” so see what happens if the beams’ stiffness is reduced to 70% and 
enter in the next  display  (which is the preceding screen sk. 7 )  70    “I[%]”.

The result is (sketch 10 )

k-top        : 0.238
             


k-bottm.   : 0.188
             

Coeff.      :0.660
             



Effective length : 2.639                             

The last softkeys are
“new”  :    new system to be solved for

“EXIT” :    clears all variables and returns to HOME
Special cases:

                                 Rigid restraint (I1 = I2 = infinite )
                              Ii                                     Enter “-1”   “I1”  and omit  “I2” (sketch 5)


           I3                         I4

                           Iu

I1             Io          I2
 

                             Ii                                      Enter  “-1”    “I3”     ( sketch 5 )
                              Rigid restraint (I3 = I4 = infinite )
                                 hinged



Ii

Press   “KnLae”  “fixed”  “H525”  (or “BuS03”)  “(Iu)”






“(hu)”   “(4)”  .4    .5  “Ii”   4   “hi”    and get the 
                                                                result :   k-top = k-bottom : hinged,  ß = 1.0, 
                                 hinged                                                              effect. Length = 4.0                                                                           
                                                              (as it should be in case of a two-hinged-column !)
LIMITATIONS :
The calculation of the stiffness assumes that Young’s modulus E = constant for the total system.

The program is provided as a free release for non-commercial purpose without any warranty or responsibility of any kind.
Though several tests compared to examples in the technical literature have been made, mistakes

can not ruled out !

So check every result, in no event will the author be liable for damages arising out of the use or inability to use this program!
Claus Dachselt

clan.dachselt@t-online.de
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