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ABSTRACT

This paper focused on the application of finite element model updating technique to evaluate the
structural properties of the reinforced concrete specimen using the data collected from shaking
table tests. The specimen was subjected to six El Centro(NS, 1942) ground motion histories with
different peak ground acceleration(PGA) ranging from 0.06 g to 0.50 g. For model updating, flexural
stiffness values of structural members{(walls and slabs) were chosen as the updating parameters
so that the converged results have direct physical interpretations. Initial values for finite element
model were determined from the member dimensions and material properties. Frequency response
functions(l.e. transfer functions), natural frequencies and mode shapes were obtained using the
acceleration measurement at each floor and given ground acceleration history. The weighting
factors were used to account for the relative confidence in different types of inputs for
updating(i.e. transfer function and natural frequencies). The constraints based on upper/lower
bound of parameters and sensitivity—based constraints were implemented to the updating
procedure in this study using standard bounded variable least—squares(BVLS) method. The
veracity of the updated finite element model was investigated by comparing the predicted and
measured responses. The results indicated that the updated model replicates the dynamic behavior
of the specimens reasonably well. At each stage of shaking, severity of damage that results from

cracking of the reinforced concrete member was quantified from the updated parameters(ie.
flexural stiffness values).
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Fig. 1 Stress—strain curve of deformed bar

Table 1 Fineness of coarse aggregate

6 25
1 65
2 95
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Table 2 Properties of concrete and reinforcing bars

1 25.61 372.86 21
2 27.45 373.47 19
3 26.94 359.59 17
Average 26.67 308.64 19

Fig. 2 Set—-up
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Table 3 Shaking table
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Size 5m X 3m
Maximum mass weight 30 ton
Weight of shaking table 10 ton

Control mode Uniaxial honzontally

Maximum input

displacement £100 mm

Maximum input velocity 500 mmy/s
Maximum input acceleration 1.0g
Frequency band 30 Hz

Acceleration meter{3g)
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Fig. 3 Position of sensors in the specimen
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Table 4 Natural frequency(Hz)

Free vibration 437

Whitenoise 435 | 1362 | 2624 | 43.23
006g | 401 | 1308 | 2515 | 41.60

0.12g | 378 | 1265 | 2485 | 40.80

g | 020g | 300 | 1106 | 2242 | 39.73
Centro | 030g | 1.90 849 | 1964 | 34.67
040g | 1.59 316 | 1855 | 33.40

050g | 1.24 757 | 1749 | 32.32
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Table 5 Natural frequency through model updating

(Hz)

0.06 ¢ 4.0000) | 13.0200) | 25.59(2) | 40.89(-2)

0.12g| 3.78(0) | 12.68(0) | 24.99(1) | 40.13(-2)
Bl |0.20g]| 3.134) | 11L17(1) | 22.14(-1) | 36.00(-7)
Centro | 030 ¢ | 2.03(6) | 8.79(4) | 17.80(-9) |29.38(-15)

0.40g | 1.82(14) | 8.04(-1) [16.10(~13) 126.45(-21)
0.50g | 1.45(17) | 6.98(~8) | 14.90(~15) | 24.78(-23)
Imtial model 3.63 11.92 22.76 35.89

() : Error ratio between predicted and measured
responses(%)

Table 6 Updated parameters(i.e. flexural stiffness
values)

2F 112011211 1.1110.74 1063 | 0531 45%
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5F 11.001094 0741054051035 35%
RF 1251119 1.00]0.82]0.64]0.62] 49%
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