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Description: 

 Tubular Column – Square or Round 

 Filled with Concrete 

 Provided with U-Links welded to its Walls as shown in 

Figure 1 



Compression Specimen 

U-Links are 
used to 

Confine 

Concrete 



What is a Super Column? 

  Large Forces 

  Sustains Large Axial Strains 

  Has A Unique  Type of Failure 



Super Column Failure: 

 By Plastic Buckling of the steel Tube. 

 Not by the Crushing of Concrete. 

 Concrete does not fail 

 In fact: Concrete deforms  inside the buckled tube  shape 

depicting its exact inside shape with no signs of cracking!!! 



3 Million pounds  Apparatus – Newmark Lab 
- University of Illinois at Urbana  Champaign 

Author among  professors from Civil and Mechanical 

Engineering Departments. 



Test Specimen fitted with all sorts of 
measuring devices 



Concrete reshaped – 
No signs of cracks 



Summary of Test Results 
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Summary of the results. 
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Test Results at Newmark Laboratories 

Control Specimen 1222 kips 
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Avg axial  
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Avg overall                                Fig. 14 : Load ‐ Axial Strain Steel Tube, Axial strain of concrete (imbedment), Transverse 
                                                                           

strain of tube, Average overall strain of specimen (Control Specimen) 

 
Applied load, P (kips) 



3/8”  U-Links 
250 kips ----5.1 ksi added =20% 
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Imbedment                                                                                                                                                                               1472 kips 

Avg rebar 
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Applied load, P (kips) 



½ “ U-Links 
281 kips ----5.7 ksi added =23% 

S
tr

a
in

, 
 

 
#4 (1/2" rebar) 

 

 

 

                                                                                                                                                                                                                  

 

 

 

Imbedment 

Avg rebar 

                                 Avg axial 

Avg trans 

Avg overall 

 

1503 kips 

 

Applied load, P (kips) 



5/8”  U-Links 
360 kips ---- 7.3 ksi added =30% 
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Filled Composite Rectangular Columns 

AISC Specifications 
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AISC Code 
Calculations – AISC Eqn. 12-9b 
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Non-Linear  Transformation 
Calculations 

Applies to: Linear, plastic  and  Strain Hardening Stages 
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Multi-Cell Column Cross-sections 

oss-Section 

Three Cell Cross-Section 

Suggested Layouts of the 
multi-Cell Columns 

Two Cell Cross-Section 

 

Four Cell Cr 

 

Five Cell Cross-Section 

Figure   :9 

 
Four Cell Cross-Section 



CONCLUSION 

  The strength of a compression cell is linked to the U-Links provided, the use 
of square  tubes  ensures a uniform confinement of concrete. 

  The ultimate strains attained in the compression cells together with the  

large  inertia  properties of multi-cell cross-sections  results in high design  

moments close to plastic moments when considering large  unsupported  

lengths. 

  The failure of such columns will tend to be linked to plastic buckling of steel  

tubes  rather  than  of crushing  in concrete. 


