ERVE S BE £ R 53R LR F RO E SO Vol. 42 No. 4
2020 4 08 A Journal of Civil and Environmental Engineering Aug. 2020

dois 10.11835/j. issn. 2096-6717. 2020. 036 Tk A G R IR 4 4747 4 (OSID) +

S 35 8 S DX 71 11 6E - [0 E 48 i 44 1) R £ Ty SR AR WF 5

GGEMKF L RITERFR,4 M 350108)

i OE AT HFARFARE TP RS AR F F AR R TN AR sk 2 R A T S ke,
BB RSTEAE TV HOFa, RAFZENETRERARABBRERGT KT R, 50K T L%
SEXRBAHBARGH KT TR R e, ST SR AN, B AL HRE FRMD, LA
MY B SEFEB RGN ZEAAR, REFERpRELAEBBARR T FER, &
—F AT ERHRRABAPEAL TR BB AR ABLEG YR, R EREAN MEERY
WR BB R BRE NG, SRELAARELEAL TR, TAERLA R FRY
BRI AE AN A T AE AR BT R, A T AEHR RN PR AR TS AR B R ZMAESY A LM
RETHAERELEZEEFT K AF/2D 60 com B % F BRI 468 4k a1 49 % vy, b — F R A%
[ 42 A & R R IR AL AR 8 AR

KEIR: MppRE L AERBTHERAREN AFK

FE4SES:TU3S. 3 X HEFRERD A XEHS:2096-6717(2020)04-0153-11

Bearing capacity degradation of reinforced concrete circular
members at coastal atmosphere zone

Gu Yin, Li Pan
(College of Civil Engineering, Fuzhou University, Fuzhou 350108, P. R. China)

Abstract: The slab diffusion model based on semi-infinite slab element is usually used to estimate the time
to corrosion initiation of RC (reinforced concrete) circular column exposed to coastal atmosphere zone,
which ignoring the effect of the circular across-section. The diffusion model considering the diffusion
coefficient as time-dependent variable and the effect of circular across-section shape, the influence of the
shape of circular RC column exposed at coastal atmospheric zone on the corrosion initiation time is
analyzed. The results show that with the coastline increasing and the radius decreasing the overestimation
of the corrosion initiation time by using the slab diffusion model is the more obvious. A model for
calculating the bearing capacity of corroded reinforced concrete columns is presented, the effect of the
radius value on evaluating the degradation rate of bearing capacity of the column at coastal atmosphere zone
under different service periods is further discussed. The research results show that the increase of radius

result in the reduction of the influence of corrosion on bearing capacity. In the scenario of the RC column
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located at heavy salt fog zone, the slab diffusion model can be directly used to evaluate the corrosion time.

However, in order to control the degradation rate difference value caused by using slab diffusion model

within 5%, the effect of shape on corrosion initiation time should be considered when this column is

exposed to the light salt fog zone and the radius is less 60cm. And the residual bearing capacity of RC

circular column with different service periods is further evaluated.

Keywords : reinforced concrete; circular column; chlorine ion corrosion; the erosion by chlorine ion; bearing

capacity; salt-spray zone
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Table 2 The specimens about corrosion degree and ratio

of axial compression stress to strength by Ma et al

BEA g 5 PR R/ % LiilJEEA
C9-15 9.5 0.15
C4-25 4.1 0.25
C9-25 9.7 0.25
C9-40 9.3 0. 40
C14-32 14.7 0.32
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Table 3 The specimens about corrosion degree and ratio

of axial compression stress to strength by Zhu

FEA G 5 SIS hA/ 0% il 77105 ok R/ Bl L

C5 3.83 0. 00 0.2
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Clo 8.00 0. 00 0.2
C10-40 8.41 0. 00 0.2
C10-60 7.96 0. 00 0.2
CG10 7.16 18.27 0.2
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Table 4 Comparison between predicted value and experimental

value of specimens

FEARG S T/ (KN » m) IR {E/ (KN« m) T /i 56 (i

C9-15 42.3 48.5 0. 87
C4-25 48.8 56.7 0. 86
C9-25 46.7 51.28 0.91
C9-40 52.0 49.65 1.05
C14-32 47.6 55. 46 0. 86

C5 63.5 73.9(+) 0. 86
C5-40 63. 48 66.7(+) 0.95
C5-60 63.3 72.8(+) 0. 87

C10 61.5 63.6(+) 0.97
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k4

BEAG S BOUAE/ (KN« m) 388/ (kN » m) - F5000 {8 /3 4 L

C10-40 61.3 68.9(+) 0. 89
C10-60 61.5 63.25(+) 0.97
CG10 61.9 67.3(+) 0.92

C5 63.5 74.3(—) 0. 85
C5-40 63. 48 79.2(—) 0. 80
C5-60 63.3 82.1(—) 0.77

C10 61.5 78.1(—) 0.79
C10-40 61.3 72.9(—) 0. 84
C10-60 61.5 81(—) 0.76
CG10 61.9 69.5(—) 0.89
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Table 5 The difference of M, degradation rate

under a series of d.q.q

BALR2EMH/ %
R/em dcoast = deoast = deoast = d coast = d coast =
¥ifH
0.1km 0.15km 0.2km 0.25km 0.3 km
40 3 5 6 8 11 6.6
60 2 3 4 6 8 4.2
80 1 2 3 4 6 2.7
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