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Abstract : This paper presents damage detection and estimation of stiflhess parameter on a concrete scale model and a real structure
of concrete pontoon using dynamic properties such as mode shapes and natural frequencies. In case of damage detection, dynamic impact
test on a concrete scale model is accomplished to extract mode shapes and the practicality is verified by utilizing a damage detection
technique. And the stifiness parameter of a real structure of concrete pontoon was estimated via system identification technique using the
natural frequencies of the structure. The results indicate that the damaged elements of the scale model are found exactly using damage
detection technique and the eflective stiflness property of the real structure of concrete pontoon can be estimated by system identification
technique.

Key words : concrete pontoon of floating structure, mode shape, natural frequency, damage detection technique, system
Identification technique
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Fig. 1 Scale model of concrete pontoon
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Fig. 2 Test instrumentation
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Fig. 6 Locations of damage

Frequency response function and mode shape

before damage
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Fig. 7 Result of Case 1

Fig. 4 Steps for damage detection
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Fig. 9 View of test structure

Table 1 Outline of test structure

Location A oA stgH &9
Size 8.0 x 250 x 2.0 (m)
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Fig. 11 Mode shape and natural frequency
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Final
0.76
-1.00

Error Rate(%)

Initial
10.09
857

Frequency

of Target

Structure
(Hz)
6.54
893

Iter.3

9.07

Updated
Frequencies
(Hz)

Tter.1

8.21

Table 3 Result of system identification
Frequency
of Intial
FE model
(Hz)

8.21

Mode
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