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Abstract — To investigate compressive strength of corroded circular tubular columns, compression tests were carried out on
welded circular tubular members with locally corroded end. The members were cut into short columns and artificial local
corrosion were introduced to the bottom end with different corrosion depth of 0, 4, 6mm and height of 0, 20, 60, 180mm. As a
result, compressive critical loads decreased linearly with increasing of corrosion level (depth and height), and it was confirmed
that residual compressive critical loads can be evaluated by corroded volume loss ratio. Accordingly, an equation of residual
compressive critical loads was suggested for welded circular tubular short columns with locally corroded ends.
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Fig. 1. Occurrence of local corrosion at the contact of
columns with transverse members
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Fig. 2. Dimension of circular tubular steel pipe (mm)

Table 1. Dimension of introduced local corrosion

Corrosion Depth
Corrosion level
Omm 4mm 6mm
Omm DOHO
Corrosion 20mm D4H20
Height 60mm D4H60 DGH60
180mm D4H180
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Fig. 3. Fabrication of specimens (mm)

AR 73T AEA Aol ARG A1) =S SR
PSS XIS QP AlFA= Fig. 4.0l Urehd vt
o }o] BHFoNA 170, SRS ZFSHA] = FFolA 370
= AFe13.0, ASTM E8Blo]] Z=5of Altslgict. Qrgalglo
EHE A2 7AY] AHaEAT YAEMIll sheet)d2] S5H3
2 Table 20 eIt

'5‘0

1o

2249 24

£ AFoflA= 5000kN 8F°] UTM(Universal Testing
Machine)& A&st] ASATS AAGIT A=A

A%A - 248 - Thosol] - He - A

| 85 \10‘ 140 ‘10\ 85 |
[ i | | I 1

l(i—\‘—/—
T_/——L

93(88)
T

@ | 330 i

~_ 7
Fig. 4. Tensile test specimen (mm)

Table 2. Material properties and chemical compositions

Material properties

Specimen Yield Tensile Elongation
Stress Stress at failure

(MPa) (MPa) (%)

Parent metal 342 416 40

Weld metal 419 475 25

Chemical composition (wt%)

C Si Mn P S

0.150 0.100 0.390 0.014 0.007
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Fig. 6. Compressive load - vertical displacement curves
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Fig. 8. Compressive critical load vs. corrosion level
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Table 3. Comparison of experimental and calculated critical load ratio

Specimen Experimental | Calculated ratio | Error rate
pec ratio (Eq. @) (%)
DOHO 1.000 1.000 0.0
D4H20 0.818 0.848 3.6
D4H60 0.594 0.545 8.9
D4H180 0.571 0.545 4.7
D6H60 0.308 0.318 3.2
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Fig. 11. Error rate between experimental
and calculated (Eq. (4)) critical load ratio
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Table 4. Comparison of experimental
and calculated critical load (Eq.(6))

Specimen Experimental | Calculated load | Error rate
pee load (kN) (kN) (Eq.(6)) (%)
DOHO (1) 2,453 2,444 04
DOHO (2) 2,455 2,444 0.5
D4H20 2,008 2,074 32
D4H60 1,458 1,333 9.4
D4H180 1,401 1,333 5.1
D6H60 756 778 2.8
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Fig. 12. Error rate between experimental
and calculated critical load (Eq. (6))
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