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Fig. 1. Shear model of n DOFs structure equipped with base isolation
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1 Damage detection algorithm based on identified system
Markov parameters (DDA/ISMP).
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Fig. 2. Reduced model of n-DOFs structure equipped with base isolation to a two-DOF structure.
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Fig. 3. Block diagram of the damage detection algorithm at the isolator layer level based on
the reduced model
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Table 1. The mechanical properties of the three-DOFs structure equipped with base isolation
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two case of main model and compressed model under random vibration
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Fig. 5. Stability diagram in the three- DOFs structure in a compressed model under random vibra-
tion
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Fig. 6. The identification error ratio of isolator level stiffness in the three-degree free structure due to
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Fig. 7. Plan of the benchmark structure and location of the isolators [42]
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Table 2. The mechanical properties of the benchmark structure equipped with base isolation.
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Fig. 8. Comparison of roof displacement response and isolator level in the benchmark structure in
the two cases of the main model and the compressed model under the effect of random vibration
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Fig. 9. Stability diagram in the nine- DOFs structure in compressed case model under random vibration
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Fig. 10. The Identification error ratio of the isolator level stiffness in the benchmark structure of nine
degrees free under zero, three and five percent noise.

u]y@ ‘w] )J)ﬁ ~/5'A‘l L )Jl)) UT )lJ&A 45 du.Js] D)L.o Js] .)9;! L)u)ls)ﬂ
Ly ol 390 (il 8 01 g Pge ysbo 4 (ool (g, 45 €85 s
o olols glas Ve S sl 00,8 ool as s AAF cés b
ovgy &S Aad o i pls aed e L 1y Lue il o jlulas 5l
Pl Iy (B o)y Sl ieS lad i b (ooloidy (olulis

oilw clarwl +yas 036)1 b ol 03 Lol o5 00 el 31 auls
)W STl O sj d ) R 09N LA

oyy4

2 Ll 85 g ol oibo by 55 Al b pl 4k 3 o
ol opl g awsly sl Lol ojle b e sladieS 5 aiiw bW
ol 035 pl 5 3 logioly (Siaad i 2lS cago
Dol Bl cow oljl amyd A ojle odd 038 Jue 6yl lges
e 3905 g0 odaline a5 jobled ol 0l puoy A JSS 40 Bolas

b odunlio o .l F5m oY L ply Jol 050 50 oad  plolid uls'y



OYYY LAYV dxio MY o JL»: MY b)L@fB OY 0)9d s).:.S).:.nl ul)o& (ewdigee s

[E¥] slotan gly1a o150 da 3 iy 0w (w g 0y Claswin ¥ Joua

Table 3. The mechanical properties of the five-DOFs structure equipped with base isolation.
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Fig. 11. Comparison between the proposed method and the DDA / ISMP method in identifying dam-
age at the isolator level stiffness in the five-DOFs structure.
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