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outlined and a newly-derived algorithm for truss structures is proposed. Thirdly, PR detectors for damage detection are formulared by

integrating the PR theory and the existing damage-detection algorithms for truss structures. Finally
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Table 3 Damage scenario and natural frequency of plane truss

Damage Scenario Narural Frequency (Hz)

Damage
Case Element ) n
N (Nodes) AE [ E Mode 1 Mode ,~
Reference - - 5.1910 13.7072
1 2 (2-3) -0.01 5.1910 13.7072
2 2 (2-3) «0.1 5.1908 13.7070
3 2 (2-3) -0.5 5.1895 13.7054
4 10 (4-8) -0.1 5.1902 13.6911
5 22 (10-11) -0.1 5.1971 13.7033
6 26 (10-14) -0.1 5.1879 13.7045
7 27 (10-15) 0.1 51763 13.7072
8 34 (13-17) -0.1 3.1561 13.7049
10 (4-8) -0.1
9 5.1801 13.6784
25 (9-14) -0.1
2 (2-3) -0.1
10 12 (6-7) 0.1 5.1857 13.6955
22 (10-11) 0.1
10 (4-8) 0.1
11 27 (10-15) -0.1 5.1408 13.6887
34 (13-17) -0.1
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Table 4. Damage prediction results for damage index a
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Table 6 Damage prediction results for damage index ¢

PR-Detector Type VS Damage Prediction Results

Damage Correct
Case Location PR PR PR PR FR PR
-1 -2 -3 -4 -5 -6
1 2 2 2 2,3,28 2, 2,328 2
2 2 2 2 2 - 2 -
3 2 2 2 23 2 2,3 2
2,10,21, 2,10,21,
4 10 10 10 e - 29 -
21, 21,
5 22 22 22 22, 22 22, 22
27 27
26 26
2 2 4 4 -
6 26 26 26 28 26 28
7 27 16,27 16,27 27 - 27 -
8 34 34 34 34 34 34 34
9 10, 10, 10, ;2 » 10, L
25 25 25 27 25
2,12, 2,-21,
10 22 2,12,22 2,12,22 2. "y 22 e
10,- 10,-, 2,10,16,-
9 S - 2,10,10, 710 o
1102734 " 34 34 10,-- 2,10-34 -~
Type 1 Errors 1 1 3 10 2 12
Type 11 Errors 1 1 13 0 11 0

Table 5 Damage prediction results for damage index b

PR-Detector Ty'peh VS Damage Prediction

Damage  Correct Results
Case Location PR PR PR PR PR PR
-1 -2 -3 -4 -5 -6
2.3 23
7 = Ein]
1 2 2 2 g 2 8 2
2 2 2 2 23 2 23 2
3 2 2 2 2 2 2 2
4 10 10 10 2,10 1o 2,10 10
5 22 22 22 21,22 22 21,22 22
26,28 26,28

5 228, 4 8 5

6 6 26 26 34 6 34 6
7 27 16,27 16,27 27 27 27 27
8 34 34 34 34 34 34 34
10, 10, 10,25, 10, 10,25, 10,

? 25 10,25 25 27 25 27 25
2,12, 2, 2,12, 2,12, 2,12, 2,12,

10 22 1222 22 22 2 21222
10273 1027, 1027, -- 1027, --,

102734 T T T 34 34 %4
Type 1 Errors 0 0 0 2 0 2
Type 1T Errors 1 1 8 0 8 0

Table 7 Damage prediction accuracy

PR-
PR-Detcctor Type VS Damage Prediction Results Method A Method B Method C
Damage Correct Detector
Case Location FR PR PR PR PR PR
B B A . P P Type DME FAE DME FAE DME FAE
1 2 L1740 -1740 40 - -40 - PR-1 00625 00625 025 02 0 0.059
2 2 2 2 240 - za0 - PR-2 00625 00625 025 02 0 0059
3 2 2 2 2 - 2 -
4 10 10 10 10 10 10 10 PR-3 01875 052 0.1875 0277 0 0.333
5 22 22 22 2 o2 22 2 PR4 0625 O 06875 0 0125 0
6 2% 26, 26, 26, i 26, i
38 38 38 38 PR-5 0.125 044 0.1875 0.277 0 0.333
7 27 27 27 27 - 27 -
34, 34, PR-6 0.75 0 0.75 0 0.125 0
8 34 34 34 38 - 28 -
0 10, 10, 10, 10, Lo 100
»oo» o » BT BT gde dges o ARAN A0 AFHAE AY A7
-12, - 12 =12, - -,12, - . . - g —
10 21222 7 o " a2 = A BAR FAEAck A AR gACAME AEd A4S
B B 10~ 10, olgF ez maEelyth el dal 4788 28 HE
1102734 o) 34 33‘; 24 3;; dxmdel g7 o] AEFAT F WA DdAeM= EF
2 e EAEEE Y AEHAHAAE AAstE. WA,
Type I Eors 4 4 3 11 3 12 AgrneRlZe o237 SID THREFHAN dxelE 2 A4
Type 1T Errors 3 3 5 0 5 0 %%‘E—% ?—__-,""jlﬁ] %91 O] %Z_-]I HHZ:;;P_ —8—0—% h_]'aﬂ)\.':’]' E]%Q-f_‘ia 7]
Fol ¥ £4APHED AR fud &3 EE A




A Ao s, E4ER ZnelEe 245ESl
Heste] &0 dadEFS dAAY v $AR, H
wEd s $ANEE B} ANE APAAAS] B
of ARSI e, BA HAY EA4AFET 4HE €
28g AEs

FHE A gig AH 1] AU dele &4
27 A9 slAh £9X4Y A, B D C A7 A%
of 6/9] gdmelEe] AEEHEAG 49 AHE oot &2
T}

) E£3ATY A-‘?l A%, SR duelEEe] E45F4 A4
;1.57} v m A Am opq , BB B dua]EFollA Type 1
B(EAse &4 A2 l%ﬂ‘w s EL%)?P AL,
u-1 Type II ﬂrwﬂ-? $%)7} 24 ? shA] 2
o)y AR en =34 LG8 }
@) &A= B A%, C%ﬂl@%ﬂﬂﬁ%ﬂ &d5d 4
et vnd oo, Eolg Ae HulHez Type | 2F
7b A SR A
(3) 24 f"*;j CQI Ay, 4R LduFEe £4FE
HET7} v =7 L]—E]—LLL]- PRI-17} PR1-29] Z§- Type 1
SFE 91 22 Type I 75 HEH:
@ AA 679 FLdneHEoIA PRI} PR2E FHue| &
el & HERg ik
olxre] AT ZAZ, Z;—);JZ]#%‘ Col #FLeF PR-1
EE PR2E Abgete 25 ARe] HEdd SdFHAAE

4% 4 Aok BAH

it

2t Ate)

o] =F-L (1997Y) ATRASAFTATE) sed

= o) )3
of A|YAR &k

1t Az eal e sleelal 87

= FE8] Al2
1 ©, pp 17

Idichandy, V. G. and Ganapathy, C.(1990). “Modal Paramcters for
Structural Intcgrity Monitoting of Fixed Offshore Platforms™,
Experimenial Mechanics, Vol. 30, pp 382391

Kim, 1. T.(1997). “Pattemn Recogenition of Modal Sensitivily for
Darnage Detection in Bridges,” Proc. of Smart Structures and
Materials 1997, SPIE, Vol. 4553, pp 217-~226.

Kosko, B.(1992). “Neural Networks for Signal Processing”,
Prentice-Hall Intemational, USA.

Schalkoff, R.(1992). “Pattern Recognition - Statistical, Structural
and Neural Approaches”, Johm Wiley & Sons, USA.

Shahrivar, F. and Bouwkamp, I. G.(1986). “Damagc Detection in
Offshore Platforms Using Vibration Information”™, I. of Energy
Resources Technology, Vol. 108, pp 97-106.

Stephens, J. E. and Yao, J. T. P.(1987). “Damage Assessment
Using Response Measuremenis™, J. of Structural Engineering,
ASCE, Vol. 113, No. 4, pp 787801,

Stubbs, N. and Kim, J. T.(1996). “Damage Localization in
Structures Without Baseline Modal Parameters”, AIAA Journal,
Vol. 34, No. 8, pp 1644 1649.

Stubbs, N. Broome, T. H. and Osegueda, R.(1990). “Nondestructive
Construction Error Detection in Large Space Structures”, AIAA
Journal, Vol. 28, No. 1, pp 146~152.

Stubbs, N., Kim, J. T. and Topole, K.(1992). “An Efficient and
Robust  Algorithm for Damage Localization in  Offshore
Platforms™, ASCE Tenth Structures Congress 92, San Anionio,
Texas, pp 543 ~546.

20008 14 129 o Hep
20004 29 82 FHE AY



