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Experimental Study on Effect of Reinforcement Corrosion on Natural

Frequency and Damping Ratio of Reinforced Concrete Structures

TANG Hong-wei, GU Wei

(School of Civil Engineering, Shandong University, Jinan 250061, Shandong, China)

Abstract: In view of reinforcement corrosion degrading earthquake-resistance performance and
durability of reinforced concrete structures and effecting their dynamic properties as well, natural
corrosion process of reinforcement was simulated in the laboratory using accelerated
electrochemical corrosion technique and controlling corrosion degree with Faraday’s Law, and the
theoretical corrosion degree of steel is divided into three stages: 5%, 10% and 15%. The effects
of reinforcement corrosion on natural frequency and damping ratio of reinforced concrete
structures were examined by means of free vibration attenuation characteristics of cantilever
beams and the free attenuation method. The results show that reinforcement corrosion has great
effects on natural frequency and damping ratio of reinforced concrete beam, the damping ratio
increases with the corrosion level while natural frequency decreases. The damping ratio can be
used as the damage index for the concrete structure corrosion damage detection.
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Fig.2 Dimensions of Test Beam (Unit:mm)
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Tab.1 Current Density, Current Magnitude and

Polarization Time in Different Corrosion Stages

B/ % | MRS E/(mA - cm2) | BI/A | @EEE/d
5 0.6 0.28 6.6
10 0.6 0.28 6.7
15 0.6 0.28 6.9
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Fig.7 Acceleration Response Curves of Beam [ in 0%

Corrosion Stage

PR 0 R S0 T R e SRR ) M R AR DT S B
B 73 TR B - R [ A AR U

[7i) 455 b [ B 1 09 477 Y 06 = B L O x G A8l g it
%o BRI T A9 A T e S R A R B
SRl P T L [ A A B L AT 2 A R T
5 o 1 S B A TR BE % ) BELJE LU Bl B 5 B



64

EAMFE TRFIR

2017 #

o B2 IR S A A T A AR i A 4 ok
T2 B2 R IIT R 2 Ui/ A A 79 A5 kX A 7 9 R - 2R
B IR A B R0 il T RE S HU R A 8 A A
JEE BRI T 3 O T LA DB B JE L RE A DA 451 473 45

TR BE 45

£y B ok A3 A3 G

S & k-

References:

[1]

[2]

[3]

[4]

[5]

A RSB OPT 2T L R R b 5 A T T I 5 I [
BT WiiT KA~ 4. TAZ . 2002, 36 (4) : 371-380,
403.

JIN Wei-liang, ZHAO Yu-xi. State-of-the-art on Du-
rability of Concrete Structures[]J]. Journal of Zhejiang
University: Engineering Science, 2002, 36 (4) . 371-
380,403.

METHA P K. Durability of Concrete Fifty Years
of Progress[ C]//ACI. Durability of Concrete: Second
International Conference. Montreal: AC1,1991.1-31.
MR, A R R, S IR EE L AR 1 5 85
o i M R IR A e LT ], Tl B 57, 1997, 27(6) « 14-
18,57,

HUI Yun-ling, LI Rong, LIN Zhi-shen, et al. Experi-
mental Studies on the Property Before and After Cor-
rosion of Rebars in Basic Concrete Members[]]. In-
dustrial Construction,1997,27(6) :14-18,57.

J7 SRR, TR M. RS0 4 S TR B - 45 e Bl
TIREPEREAE 43 LT ). 1 50 M 7 T 5 2009, 25 (1)
12-15.

ZENG Li,GUO Yuan-cheng,ZHANG Bin. Numerical
Analysis of Dynamic Characteristics of Partly Corro-
ded Reinforced Concrete Structures[ ] ]. World Earth-
quake Engineering,2009,25(1) :12-15.

DOEBLING S W, FARRAR C R, PRIME M B. A
Summary Review of Vibration-based Damage Identifi-
cation Methods [ J]. Shock and Vibration Digest,
1998,30(2):91-105.

[6]

L7]

[8]

L9]

[10]

[11]

[12]

[13]

AL-SULAIMANI G J, KALEEMULLAH M, BA-
SUNBUL T A. Influence of Corrosion and Cracking on
Bond Behavior and Strength of Reinforced Concrete
Members[ J |. Structural Journal, 1990, 87 (2): 220-
231.

ALMUSALLAM A A,AL-GAHTANI A S,AZIZ A
R, et al. Effect of Reinforcement Corrosion on Flexur-
al Behavior of Concrete Slabs[ ] ]. Journal of Materials
in Civil Engineering,1996,8(3):123-127.

R IAE L AW AT R B R T A S I U i
WFoE LT Wl T2 e 2 4l . HAARLA2 IR, 2002, 11(3)
56-59.

LI Guo,DAI Kao-shan, YUAN Ying-shu. A Study on
the Experimental Methods for the Durability Per-
formance of Reinforced Concrete[ ] ]. Journal of Huai-
hai Institute of Technology: Natural Science Edition,
2002,11(3) :56-59.

JEARY A P. Damping in Structures[]]. Journal of
Wind Engineering and Industrial Aerodynamics,
1997,72.345-355.

STASZEWSKI W J. Identification of Damping in MD-
OF Systems Using Time-scale Decomposition [ J .
Journal of Sound and Vibration, 1997, 203 (2) . 283-
305.

CHOPRA A K. Dynamics of Structures: Theory and
Applications to Earthquake Engineering[ M ]. 2nd ed.
Upper Saddle River:Prentice-Hall,2001.

HUANG F L,WANG X M,CHEN Z Q.et al. A New
Approach to Identification of Structural Damping Ra-
tios[ J]. Journal of Sound and Vibration, 2007, 303
(1):144-153.

BERT C W. Material Damping: An Introductory Re-
and Experimental
Technique[ J]. Journal of Sound and Vibration, 1973,
29(2):129-153.

view of Mathematic Measures





