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Problem Statement

Is Octaform more than a forming system (as far as structural 
strength is concerned)?

Does Octaform do anything to the compressive strength (f’c) 
of concrete?

Research at Seattle University indicated increase in compressive 
strength when Octaform is used.  Does this apply to full-g pp y
scale columns?



Phase I was designed to understand 
the behavior of un-reinforced the behavior of un-reinforced 
columns!
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Assembly (Octaform
Systems Inc)



Mix Design / Concrete Pour g /
(RMC)



Mix Design / Casting 
(RMC)



Concrete Pour / Vibration



Fresh Properties- Slump



Fresh Properties- Air Content



Casting cylinders for g y
compression test



Test Set-upTest Set-up



Test Set-upTest Set up
 One dial gauge

 Two LVDTs for deflection Two LVDTs for deflection

 One load cell

 DAQ and computerDAQ and computer



ResultsResults



Results (Fresh Properties)

Slump:

Target = 80+-20mm

Recorded = ~ 180 mm

Air content:

Target = 1-4%

Recorded = 2.8%



Results- Compressive p
strength

 Target f’c = 20 MPa

 Average of six specimens = 38 MPa

 Resulted in some columns reaching the load capacity of the 
machine



Issues / Concerns 
Addressed

 Especially with long columns
 Not 100% straight
 Didn’t seem to affect the results too much, since columns failed by 

crushing and not buckling

 Not horizontal and levelled
 Grinding was done on the top of the columns, the loading head swivelled

 Voids in a few long columns
 These values have not been included in averaging



Representative Load vs. 
d fl ti  deflection curves

1_72 and 2_20: Data not recorded 
beyond this point



20” Columns



36” Columns36  Columns



72” Columns

1_72: Data not recorded beyond this 
point



Detailed Analysis (20” and 36”)
Column 
Height Configuration

Design
ation

Peak 
Load

Avg Peak 
Load

Increase in 
Load

Inches kN kN %
1‐20 935

Config. 1 1‐20  935
892 222‐20 848

Config. 2
3‐20 968

957 314‐20 945

Config 3
5‐20 870

20 Config. 3
890 226‐20 910

Config. 4
7‐20 716

725 ‐18‐20 733

Control
9‐20 888
10 20 742Control

730 ‐
10‐20 742
11‐20 718

Config. 1
1‐36  912

930 102‐36 947

Config 2
3‐36 726

36

Config. 2
913 84‐36 913

Config. 3
5‐36 942

880 46‐36 817

Config. 4
7‐36 730

748 118 36 766

Numbers 
highlighted in 

t
g

748 ‐118‐36 766

Control
9‐36 892

844 ‐

10‐36 807
11‐36 833

gray are not 
included in 
calculating 
the average



Detailed Analysis (72”)Detailed Analysis (72 )

Column Design Peak Avg Peak Increase in Co u  
Height Configuration

es g
ation

ea  
Load

g ea  
Load

c ease  
Load

Inches kN kN %

Config. 1
1‐72  608

775 152‐72 775

72

775 152 72 775

Config. 2
3‐72 848

827 234‐72 805

Config. 3
5‐72 736

748 116‐72 75972 748 116 72 759

Config. 4
7‐72 494

730 88‐72 730

Control
9‐72 462
10‐72 705Control

673 ‐
10 72 705
11‐72 641

Numbers highlighted in gray are not included in calculating the average
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Damage in Specimens / Damage in Specimens / 
Containment: Secondary Benefit!

C t l P t i O t f P t iControl: Post compression Octaform: Post compression



Damage in Specimens / Damage in Specimens / 
Containment: Secondary Benefit!



Conclusions

 Full scale unreinforced column (6 feet) tests have been 
completed. Structural as opposed to material level.

 PVC encasement significantly affects the compressive 
strength of columns
 Range of: -11% (36”, config. 4) to 31%
 Average increase of 12%
 Not including the config. 4, an average increase of 25%, 8%, g g , g , ,

and 16% for 20”, 36” and 72” columns

 Most effective configurations 1 and 2Most effective configurations 1 and 2



Conclusions

 Secondary Benefits
Control specimens fail in a very brittle mode, p y

Octaform columns experience a drop in peak load but 
continue to carry load after peak

 This indicates enhanced energy absorption capacity

Minimal spalling of concrete in Octaform columnsMinimal spalling of concrete in Octaform columns



Future Work / What’s 
next?

 Findings from Phase I can feed into subsequent phases Findings from Phase I can feed into subsequent phases
 Deliverables from phase I: photos, DVDs, Raw data and analyzed results (copy of 

this presentation)

 Phase II: test of columns with reinforcement (longitudinal and lateral). Long 
columns are expected to buckle in one direction (6” x 4”)

Ph  III   f l  h b l l d Phase III: test of columns with biaxial loading

 Phase IV: Modelling and ??

 Other:  Due to the confinement of concrete observed in phase I, some dynamic 
tests such as seismic, blast, and impact may be considered

 Issues and concerns (horizontal surface, straightness of columns, voids, high f’c, 
etc.) noted in Phase I should be addressed in Phase II
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Questions?
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