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Experimental Study on Seismic Performance of Corroded Steel
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Abstract: In order to study the seismic performance of corroded steel frame columns in offshore atmospheric en—
vironment, an indoor artificial—climate accelerated test on six steel frame columns was implemented firstly. And then,
low—cyclic reversed loading tests were conducted on the six corroded steel columns. The influence of corrosion levels
and axial compression ratios on the failure modes, hysteretic curves, skeleton curves, stiffness degradation, ductility
and energy dissipation capacity of the specimens was analyzed and discussed. The test results indicate that with the
increase of corrosion level, the displacement corresponding to the flange local buckling, web local buckling and for—
mation of plastic hinges gradually reduce, and the bearing capacity, deformation capacity and energy dissipation ca—
pacity of specimens decrease as well. In addition, with the increase of axial compression ratio, the occurrence of local
buckling is advanced, the load bearing capacity and ductility decrease obviously, the strength and stiffness degenerate
significantly, and the energy dissipation capacity degrades. Based on the test results, the seismic performance levels

and quantitative limits of performance index for the corroded steel frame columns were preliminarily determined. This
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study can provide experimental support for the seismic performance evaluation of existing steel structures in offshore

atmospheric environment.

Key words: corroded steel frame column ;low—cyclic reversed loading test;seismic performance;corrosion lev—

el; axial compression ratio
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Fig.1 Modeling of column specimen
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Tab.1 Test parameters

A AL MR NS R RER
T /mm n /h 1%
SC-1  HW250x250x9x14 0.2 1920 5.33
SC-2  HW250x250x9x14 0.3 0 0
SC-3  HW250x250x9x14 0.3 960 3.06
SC-4  HW250x250x9x14 0.3 1920 5.33
SC-5  HW250x250x9x14 0.3 2 880 8.02

SC-6  HW250x250x9x14 0.4 1 920 5.33
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Tab.2 Environment parameters

RS I A
NaCl %% 50 g/l + 5 g/L
pH 6.5~72
R 35C+2<C
pirdi =95% RH
EIN Ui 55 1.0~2.0 ml/80 cm® h
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Fig.5 loading protocol

14 WiXAE
TR MR N AL - DRI &, VA2 1 T LVDT-
1 R A i /KA A% 5 N RS T T LVDT-2 5 RS 42



9 ]

SRIEHEST IR ST T S A TR MR IR 7T 97

NIAIK -, Je 2o At 7 LLFnBR s (it
LVDT-3 F1 LVDT—4 Hfe il &+ S 38 M IX kA= 1Y
BEAR. 2) AR FEAT G S IR AR A B N AR R L
T ELIRVE B XN AR e R e AR BRI AL
B R ESH FEMA-350M AT 5. 1T,
7% e BN 5 A7 AN 6 PR,

1T — — —
s = LVDTI 7 ]
f=2

=l

5050 1npne|S

100 | loggnn|2

o]

3
—
—

LVI)TS;:%ILVDM ( |1 \
T Trowm

(a) it

(b)) A% F
B6 mEAmE

Fig.6 Arrangement of measuring points
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Tab.3 Mechanical properties of steel

BJEE J ki) KA JRIRIREE HUAGRE AR bR

/mm /h n'% fi/MPa  f./MPa 6/% E./MPa

0 0.00 282.0 420.0 26.09 205 881

240 0.93 280.4 414.7 2586 204 111

480 1.81 276.1 409.9 25.62 200 684

960 3.72 271.2 403.9 24.89 199 844

’ 1 440 5.02 266.5 401.8 24.12 192 336

1920 6.49 263.3 392.6 23.81 191 558

2 400 8.24 259.4 386.8 2235 188 955

2 800 9.76 255.9 384.4 21.30 185 684
- 0 000 2680 4127 2896 204768

240 0.59 266.8 407.1 28.67 201 335

480 1.13 264.3 403.4 28.20 202 351

960 2.39 262.9 398.3 27.81 190 667

14 1 440 3.19 258.9 394.3 27.31 197 684

1920 4.17 256.4 391.2 26.96 195 558

2 400 5.26 253.3 389.7 2599 194 668

2 800 6.27 251.6 383.0 25.71 193 336
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Fig.7 Failure modes of specimens
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Tab.4 Failure process of specimens

KfFs RGRAmMAEYE AR REM g EERMEYR SRR IR B /mm N e
SC-1 3%(2) 49%(2) 49%(1) 5%(2) 330
SC-2 3%(2) 49%(2) 49%(1) 5%(2) 340
SC-3 3%(2) 49%(1) 3%(2) 5%(1) 325
SC-4 3%(1) 49%(1) 3%(2) 5%(1) 315
SC-5 2%(2) 3%(1) 3%(1) 4%(2) 330
SC-6 2%(2) 3%(2) 3%(1) 4%(2) 280
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Fig.8 Hysteresis curves of the specimens
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Tab.5 Capacity and ductility of specimens
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Fig.10 Comparison of stiffness degradation curves
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