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TIME-VARYING SEISMIC DAMAGE OF STEEL FRAME JOINTS
CONSIDERING ATMOSPHERIC ENVIRONMENT
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Abstract: Due to environmental effects, mechanical properties of structures deteriorate with time. Based on low
cycle tests of 12 steel frames with varying degrees of corrosion, the deterioration of mechanical properties of steel
frame joints was analyzed. Considering that the deformation of steel frame joints is less than the deformation
limit, it is not suitable to evaluate the degree of damage of the steel frame. The stiffness index can reflect two
performance indexes of the bearing capacity and the deformation of the member, and the deformation of the
member is inversely proportional to its stiffness. A two-parameter seismic damage model based on component
stiffness and energy dissipation was established to consider the initial damage caused by environmental factors.
The stiffness of the component and the cumulative energy dissipation capacity were linearly related to the
corrosion rate. The computational accuracy of the damage model was checked by the regression of the
experimental data. The results showed that the damage model had high computational accuracy and was easy to
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calculate, and it was suitable for damage description of steel frame joints under earthquake actions. Based on the
damage model, it was assumed that the annual corrosion rate of the components was the same, and the
time-varying damage model considering the environmental action was established.
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Table 1 Parameters of damage model for each component
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R b1 (%) I JERRAIR/mm  JEARRTEUKN RN /(KN/mm) SAPFEREN HFEREN
JD-10 0 il 15.2 118 7.76 117469 81485
JD-7 4.38 AR 15.3 114 7.45 112778 77451
JD-4 7.65 il 15.8 106 6.71 108543 74305
JD-1 115 Rl 15.9 102 6.42 103965 59401
JD-11 0 Z1i% 60 mm 155 118 7.61 146566 94951
JD-8 438 25115 60 mm 15.6 113 7.24 138920 87310
JD-5 7.65 Z:1i% 60 mm 17.3 107 6.18 127407 79181
JD-2 115 Z511% 60 mm 15.9 105 6.60 96885 70511
JD-12 0 Z1i% 90 mm 16.1 122 7.58 169524 80715
JD-9 4.38 Z511% 90 mm 16.1 108 6.71 159814 67842
JD-6 7.65 25118 90 mm 15.6 107 6.86 144965 61296
JD-3 115 Z511% 90 mm 153 103 6.73 139709 56896

TR 1 R EE R, AR B R A KA
RNIEEARAT, H - E0R S5 1 3 B 1 et R AN 2
RN it B B2 A% AR B RIS, DL, AR
SE R AR AL AR AR E A REER v R AR A, B 12 M
JEARAL RS BT EE, AR 3 ASAS [F N
AR IRFE R 1P ME . M FERERE T U
MEARBERE, 5 ISR R ABENLIE, SRR
HOR A FERERE /1R PT U R BR TR RE 3 N ASEIINEL
H EER A B RE T 204E, W3k 2 i

®2 TRFHRRGRESHHE

Table 2 Parameters of damage model with different corrosion

rates
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Fig.2 Damage evolution of non corroded member under
variable amplitude loading
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Fig.5 Damage evolution of heavy corroded member under
variable amplitude loading
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