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Initial Imperfection and Axial Strength of Struts
with Octagonal Hollow Section fabricated from HR Plate

Jo, Jae Byung'*
'Professor, Dept. of Civil Engineering, Kyonggi University, Kyonggi, 433-760, KOREA

Abstract - Developed in this study were Octagonal-hollow-section(OHS) struts, whose compressive strengths against flexural
and local buckling is higher than H-shape or rectangular-hollow-section(RHS) struts with the same unit weight. OHS members
are also advantageous in handling and storing compared to circular hollow sections(CHS). OHS members were fabricated from
HR Plates by cold forming and fillet welding. 5 numbers of 20m long OHS struts were assembled, each of which consist of two
9.6m long OHS member and two end connection elements made of cast iron. The compressive strength of the OHS strut was
evaluated by comparing the test results, design codes and FEM analysis each other. Test results show that all of the struts have
almost same or larger compressive strength than Korean Road Bridge Design Code(KRBDC) (2012). The initial imperfections
can be estimated by using measured strains and are turned out to be less than L/450 for all the struts tested. The results of FEM
analysis show that the variation of initial imperfection has less effects on the compressive strength for struts with vertical
surcharge than for those with self-weight only, while the strength decreases as the initial imperfection increases. As the result of
this study, the allowable initial imperfection for 20m long OHS struts is recommended to be less than L/350 on job sites.
Keywords - Strut, Octagonal-hollow-section(OHS), Initial imperfection, Compressive strength
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Table 1. Section properties of OHS

Unit Weight w = 162.00kg/m
Section Area A= 20,643mm2
L = 1,249.64x10°mm*
I, = 1,266.12x10°mm*
= 3,644.6x10’mm’
Z, = 3,713.0x10’mm’

Moment of Inertia

N
#
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Section Modulus
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Table 2. Tensile test results of HR plates

Thk. Yield Stress |Tensile Stress
(mm) (MPa) (MPa)
Average 8.873 298.45 432.87
S.D. 0.078 9.05 8.87
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Fig. 5. Set up of test frame and specimen
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Fig. 6. Deformed shape after load peak

Table 3. Compressive strength of struts

o me

oflt

Strut No. Load Pmaxml) J_‘mz)
OT-1 Self Weigt 3332kN 0.549
OT-2 + Axial Load 4040kN 0.665
OT-3 Self Weigt 2788kN 0.459
OT-4 + Surcharge 2842kN 0.468
OT-5 *+ Axial Load 2940kN 0.484

D hax.tst - Maximum axial load in the test
- P

2) _ max,tst
ftsf, - Axfy

A : sectional area of strut, f, : yield strength
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Table 4. Deviation of centroid of section

No. ’ (.mm) , Apia ILP
left mid right

OT-1 30.1 433 23.0 1/472

OT-2 -30.5 9.2 -1.1 1/2220

OT-3 -15.7 40.0 -8.2 1/510

OT-4 -17.7 19.6 6.1 1/1042

OT-5 =223 224 -8.5 1/912

1)« e, . .
) initial eccentric distance

? initial eccentric distance at mid point devided by length
of strut, L=20240mm
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Table 5. Compressive strength according to FEM analysis(kN)

Initial imperfection
Transverse Load
L1267 L/482 L/710 L2444
1.62kN/m 3234 3651 3921 4576
5.00kN/m 2588 2878 3068 3339
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