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Abstract A separated finite element model for mechanical analysis of a reirforced concrete beam (RCB) was estab-
lished in this paper and a stiffness matrix with 4-node sticking units was deduced. The parameters of vibrational charac-
teristics for healthy and broken RCBs were calculated by the model and the mode parameters of a real RCB were test-
ed. The calculation result proved to be valid. The natural frequency of a RCB is animportant indicator to discriminate a
RCB is damaged or not. Both the calculated and tested results indicated that the curvature mode shape and the strain
mode shape were more sensitive to local damage of a RCB than the displacement mode shape, which enabled them to

be used for detection of local damage in a RCB.
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Table 2 Geometry dimenson of RCB
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Table 3 Nature frequency for heathy and loca damage RCB Hz
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Fg.7 Vibration testing system of RCB
1) a. ,
1 ’ 3'2
1 B : 8, 2
b 3y 3 il
; : (9 (10
( 5
2) 6) :
[9]
P @ “
%t 30k () A 0t (b) HER
E 30| -0 |
% _60 1 1 L L il 1 1 1 1 1 1 1 1 L
0 120 240 360 480 60D 720 840 960 00 120 240 360 480 600 720 840 960
B Hz ¥ Ha
8

Fg.8 Sranfrequency regponse function of loca damage RCB



2005 10

[1] ANSYS Inc. ANSYS documention 6. 1-ANSYS eement

reference[OL ]. http: www.oulu.fi/ . 2004

(3]

[4]

120
e b
E: £ 1) ,
"/ "/ \ |
B fm B /im 2)
@ (b) ’
9
Fg.9 Measured digplacement mode shgpe of RCB 3)
g
i #
E =
R /m & K Jm [1] ’ [M].
,2002. 17250
(@ (b) [2] , ,
10 [M]. ,2003.
Fg.10 Measured strain mode shgpe of RCB 79-230
[3] : (1
( 3 ) [M].
) ) ,1988. 1427206
3 [4] [M].
,1996. 57250
( [5] - [M]. : ,
5 9) 2002. 827246
’ _ (6] : (M1 ,
’ 2003. 157326
( 6 10 , [7] Pandey A K, Biswas M , Samman M M. Damage detec-
tion from changes in curvature mode shgpes[J]. Journd
of Sund and Vibration, 1991, 145(2) :70°80
[8] , -
' [3]. 11993 ,13(4) :93-98
’ [l , - [M].
,2001. 607210
( 114 ) [2] [M] .

, ,1987. 1227202
ANSYS Inc. ANSYS documention 6. 1-ANSYS, Inc.
theory reference[OL]. http: www.oulu.fi/ . 2004
, . [J].
,1998 (1) :39741



