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SHAKING TABLE TEST OF CORRODED STEEL FRAME STRUCTURE
UNDER ACIDIC ATMOSPHERE ENVIRONMENT

ZHENG Shan-suo , SHI Lei , ZHAN Xiao-hui , ZHENG Jie , WANG Xiao-fei , ZUO Ying

(School of Civil Engineering, Xi’an University of Architecture and Technology, Shaanxi, Xi’an 710055, China)

Abstract: In order to study the seismic performance of corroded steel frame structures under the acidic
atmosphere environment, two five-layer steel frame structures (S1, S2)with different corrosion ratios were
designed. The test of S2 was implemented accelerated corrosion by aerosol corrosion box (S1 as the contrast test
with no corrosion), and then shaking table tests were carried out. The dynamic properties, acceleration,
displacement, stain responses and failure characteristics of two structures were obtained. The rules of seismic
performance of steel frame structures with different degree of steel corrosion were also studied. The results reveal
the effect of corrosion on the structure, as natural frequency of the structure is decreased by 7.46%~9.76%, while
the damping ratio, displacement, and strain increase and the acceleration and shear force reduce. The failure mode
of S1 and S2 is similar, as the structure has local bucking failure modes at end of beams, and the degree of plastic
deformation of S2 is larger than that of S1. Under the frequent earthquake with an intensity of 8, the seismic
response of S2 and S1 is similar, as the difference of seismic response between two structures is more obvious

with the increase of the seismic intensity. The research results can provide experimental support for the safety
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assessment of corroded steel frame.
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Table 1 Dimensions of test model
K145 Jir T g Rk T ) ARG 2 kg T R
GZ1 H500x500%16%18 HWI150x150x7x10
GZ2 H400%x400%14%x16 HWI125%125%6.5%9
GL1. GL2 H450x220x10x12 HN126x60x6x8

R SR IR I 2 R (1 S T RN 212,885 t, AR AH
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BN R AT 51 R 1 5 R B A R TR 2 D) 1R
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Table 2 Similitude scale factors

LB AR 5L WIS AL #
WML E 1.000 Hf 1] ¢ 0.343
B R ) o 0.353 oK A 0.343
B i) R AR & 0.353 RIEE o 2.830
JUTRSF L 0.333 fif% X 0.333
T m 0.039 ik 0 1.000
M S 0.111 HEEH F 0.111
NIE K 0.333 BV 0.111
BRS¢ 1.000 INIEE a 2.830
B f 2910 fHB L 0.500
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Table 3 Simulated test conditions of acidic atmosphere

kS R FEAT
35C=1C
Gk R
Bt i B A PH {9 3.540.1; ZhKEEH 50 g/L+5 g/l
B 60 Tl °C
PR IR 60 o

B <30%RH
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B : >95%RH
SREGHT ] 8 h
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Fig.3 The comparison of two specimens
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Fig.4 The comparison of two models
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Table 4 The average of weight loss rate

AR

US| —
6 mm 7 mm 8 mm 9 mm 10 mm
0 0.0000 0.0000 0.0000 0.0000 0.0000
60 0.1826 0.1522 0.1395 0.1210 0.1078
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Fig.6 Uniaxial tension test
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Table 5 Test cases and main test results

R\ {E/g
(AR TR Hh R I TR T x ) R y |71 R 2 i) #IE
WAl Py RE BElE S BEAd SEFRAE
1 — WN — 0.05 — 0.05 — 0.05 — = JA] g
2 TE x A 0.198 0.221(0.215)  0.168  0.184(0.179)  0.129  0.145(0.133) ZHhE
3 €S| EL x [ 0.198 0.206(0.202) 0.168 0.197(0.171) 0.129 0.132(0.148) =R
4 LE x 1] 0.198 0.226(0.220)  0.168  0.201(0.187)  0.129  0.151(0.137) = [ E
5 — WN — 0.05 — 0.05 — 0.05 — = JA] g
6 TE x A 0.566  0.588(0.569)  0.481 0.521(0.488)  0.368 0.437(0.388) ZHhE
7 8 FEHEA EL x [ 0.566 0.572(0.581)  0.481 0.530(0.491) 0.368 0.411(0.391) =g
8 LE x 1] 0.566  0.594(0.577)  0.481 0.531(0.479)  0.368 0.398(0.351) =i E
9 — WN — 0.05 — 0.05 — 0.05 — = 1] g
10 TE x [ 1.132 1.277(1.189) 0.962 1.120(0.995) — — Kb
11 8 FEF I EL x [ 1.132 1.096(1.138) 0.962 1.011(1.031) — — Kb
12 LE x [f] 1.132 1.035(1.141) 0.962 0.947(0.959) — — K] Hb =
13 — WN — 0.05 — 0.05 — 0.05 — = ] g
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Table 6 The vibration frequency and damping ratios of two

models
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