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Experimental Study and Calculation Analysis on Seismic Damage of RC

Bridge Pier Column under Saline Soil Environment
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Abstract: In order to study the seismic damage of RC bridge pier columns under saline soil environ-
ment, 10 RC bridge pier columns were designed and fabricated, and the electrochemical rapid rust
test and the low cycle repeated loading test was performed. The main design parameters are axial load
ratio and corrosion rate in the test. The cracking process and failure form of the specimen are observed
and recorded. The load-displacement hysteretic curve of the component is drawn with measured data.
A two-parameter damage model of rusted RC bridge pier columns under low cycle repeated loads is
proposed and analyzed. The test results show that the higher the corrosion rate, the more obvious the
shrinkage of hysteresis curve, the decrease of hysteresis ring area, the reduction of peak load and limit

displacement and the decrease of energy dissipation and ductility of test parts. The higher the axial
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load ratio, the worse the limit deformation, the lower the energy dissipation, the more serious the

damage. Through comparing with Banon damage model and Park-Ang damage model, it is found that

this damage model can more accurately reflect the actual damage degree of components and can pro-

vide a reference for damage assessment of the RC member in the saline soil environment.

Keywords: saline soil environment; RC bridge pier columns; hysteretic curve; axial load ratio; corro-

sion rate; two-parameters damage model
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Table 1 Main parameters of specimens

W24

b T Tuww mmx e
FEn w/% [&] #/h
S-0.12-0 1.76 0.12 0 0
S-0.12-1 1.76 0.12 5.5 312
S-0.12-2 1.76 0.12 11 636
S-0.12-3 1.76 0.12 13.5 776
S-0.12-4 1.76 0.12 15.5 912
S-0.36-0 1.76 0.36 0 0
S-0.36-1 1.76 0.36 5.5 312
S5-0.36-2 1.76 0.36 11 636
S-0.36-3 1.76 0.36 13.5 776
S-0.36-4 1.76 0.36 15.5 912
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Table 2 Chemical composition content in corrosion solu-

tion
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Fig.2 Corrosion diagram of specimen
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Fig.3 Specimen loading device
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Table 3 Relationship between damage degree and destruction level of specimen
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Table 4 Comparison table of calculation results of damage index of specimen

RV it i B d 5

95 L p, D, D, D, D, D, D, D, D, D, D, Dy
Meccabe 0 0 0 001 003 008 018 041 082 161 261 4.00
$-0.12-0 Park-Ang  0.05 011 0.6 022 028 035 042 051 060 070 080 0.91
A3 006 012 019 026 033 041 050 059 070 081 091 1.00
Mccabe 0 0 001 002 007 017 040 081 1.52 259 352 3.99

$-0.12-1 Park-Ang  0.06 0.12 019 026 034 042 052 0.63 075 088 102 -
A 0.08 0.5 022 031 040 049 059 0.69 080 0.90 095 1.00

Mccabe 0 0 002 010 033 08 193 362 416 - - -

S-0.12-2 Park-Ang  0.10 0.20 0.29 040 053 0.65 078 091 096 - - -

E's 0.09 0.19 029 040 052 065 078 091 096 - - -

Mccabe 0.10 020 029 040 0.53 065 078 091 096 - - -

S0.12-3 Park-Ang  0.10 021 032 043 055 0.68 080 0.93 0.96

A 010 021 032 043 055 0.68 080 093 096 - - -

Mccabe 0 001 0.05 021 063 158 320 401 - - - -

S0.12-4 Park-Ang  0.13 0.25 037 051 065 079 093 098 - - - -

A 0.13 025 037 051 065 079 093 098 - - - -

Meccabe 0 00l 004 011 026 057 1.08 1.93 339 400 - -

$-0.36-0 Park-Ang  0.07 0.5 0.23 032 042 053 0.66 079 094 104 - -

A3 010 019 028 037 047 057 068 079 091 098 - -

Mccabe 0 0 002 007 021 048 105 206 3.70 4.00 - -

$-0.36-1 Park-Ang  0.07 0.15 0.23 032 042 053 0.67 080 095 100 - -

A 0.08 0.17 027 037 047 058 071 083 096 099 - -

Mccabe 0 001 0.07 022 063 152 322 400 - - - -

S-0.36-2 Park-Ang  0.10 0.20 0.31 043 058 073 091 1.00 - - - -

A3 011 022 033 046 059 073 087 095 - - - -

Mccabe 0 00l 006 020 06l 158 345 395 - - - -

S-0.36-3 Park-Ang  0.10 020 031 044 058 074 092 098 - - - -

A3 011 0.23 035 048 0.62 076 092 096 - - - -

Mccabe 0 001 0.03 015 049 1.32 311 4.01 - - - -

S-0.36-4 Park-Ang  0.10 0.21 032 045 058 074 092 098 - - - -

A 012 023 036 049 063 078 093 097 - - - -

R R M/ ORI AP RE B 5 4k, Mg, A9 S TR BE L A B S PR RE B AL 22
O o R A A0 R R T EL R B i B AU A R R ™
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