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Load-bearing capacity degradation of reinforced concrete members
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Abstract; In order to investigate the deterioration laws of load-bearing capacity of reinforced concrete structures in
tropical marine environment, changes in the compressive strength of concrete, relative dynamic elastic modulus of
concrete, reinforcement weight loss, bending capacity of beams and eccentric compression capacity of columns were
analyzed by testing the rebound value, ultrasound wave velocity, beam bending resistance and column resistance of
the reinforced concrete members exposed in the South China Sea for 3. 5 years, and the data was verified with the
theoretical formulas. The results show that after the field exposure, the concrete compressive strength and relative
dynamic elastic modulus of C50 and C80 members decrease, and the concrete damage in C50 members was more
serious than that in C80 members. The reinforcement in the C50 members has been corroded, while the
reinforcement in the C80 members is still in the passivation state. The crack resistance and ultimate bending
capacity of C50 and C80 beams under bending conditions decrease, and the decrease of C50 beams is more obvious
than that of C80 beams. The crack resistance and ultimate bearing capacity of C50 and C80 columns under large
eccentric compression decrease slightly.
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Tab. 1 Chemical composition of cement

122 i 4y LOI SiO, AL O, Fe, O, CaO MgO SO, K,O Na, O
i % 0.77 20. 87 1. 87 3. 5¢ 64. 47 2.13 2.52 0. 65 0.11
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Tab. 2 Physical and mechanical property of cement

o . L PUE 5 P om
)k e [8) 28 ingle) b R TR T v i ,
LENE / MPa / MPa
/ min / min /m* - kg ! HKE %
3d 28 d 3d 28 d
127 182 368.9 27. 4 L% 26. 4 57.1 4.4 7.8
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Tab.3 Mix ratio and foundation mechanical property of concrete

o B JEHE kg + m? W W 28 d kR
FH KIE Wk /3 K > wa I K /mm SR MPa
C50 342 157 0 156. 1 675 1122 9.98 0. 32 175 66. 1
C80 408 157 79 141.6 683 1025 16. 10 0.23 190 94.9
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Tab. 4 Tensile mechanical properties of steel bars

WMRY H4A/ mm  f,/MPa £/ MPa 7 %
HPB300 8 353. 8 486. 6 14.7
HRB400 16 479.1 598. 4 18.3
HRB400 20 469. 8 612.2 23.4
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Fig. 1 Reinforcement diagram of the RC members/mm
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Fig. 5 Distribution of chloride content in RC members
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Tab. 5 Weightlessness rate and tensile mechanical properties of steel bars in RC members
RC #4 - B — - LARVAL ] —
GRS % » B 7% % B » 7%
N - mm 2 N - mm 2 N+ mm 2 N - mm 2
B3 0. 54 462. 4 586. 1 18. 1 0.71 347.1 481.0 14. 4
B4 0. 00 480. 9 601.7 18.3 0. 00 353.6 486. 2 14. 6
C3 0.43 463.5 605.0 23.2 0.43 463.5 605.0 23.2
C4 0. 00 470. 3 612.6 23.5 0. 00 470. 3 612.6 23.5
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B4 9.2 5.6 1. 64 38. 6 29.8 1. 30
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