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Frequency (Hz) Damping(%)

Mode  Finite Element  (Tarinejad etal., 2094 SSFCCA (Ta”g‘gfg etal,  ggiccA

No. Full Empty Ambient Forced Forced  Ambient Forced Forced

Reservoir Reservoir vibration vibration vibration vibration vibration vibration

1 1.67 1.83 1.40 - - 1.32 - -
2 2.02 2.45 2.27 - 2.43 1.21 - 1.37
3 2.49 2.95 2.44 - 2.85 1.12 - 2.08
4 3.41 3.86 2.93 - 3.59 1.05 - 1.10
5 4.08 4.78 3.58 3.58 4.65 0.95 1.10 2.16
6 6.01 7.25 - 5.86 6.06 - 1.60 1.97
7 7.61 8.13 - 7.23 7.19 - 2.30 2.19
8 8.23 9.75 - 7.86 8.27 - 2.90 2.67
9 8.86 10.70 - 8.63 8.77 - 2.00 2.25
10 10.61 12.32 - 10.23 10.24 - 3.10 2.95
Table 1 Dynamicproperties of ShahitRajaeedam
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Uay sSlogy baw 555 L2 1S3 s Y7t . Symmetric ¢ 5.10 -
antisymmetric 5.56 -

1980 symmetrlc' 5.45 7.30
i antisymmetric 5.60 9.80
S 2002 symmetric 5.355.45 4-7

5 antisymmetric 5.655.75 4555
Table 2Modal parameterof the Pacoimadam
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MODE-ID SSICCA SStData FEM
Mode Frequency Damping Frequency Damping Frequency = Damping Frequency
(H2) (%) (H2) (%) (H2) (%0) (H2)
a - - 3.61 10.25 3.283.64 3.074.17 -
b - - - - 4.344.82 3.241.52 -
1 4.734.83 6.20 5.07 5.87 5.035.34 1.621.77 5.355.46
2 5.06 7.36.6 5.83 6.65 5.72 1.14 5.655.75
Table3Modal parameterof the Pacoima Dam identified by various methods
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Abstract:
As a conventional method, the finite element model is used for static and dynamic andaiysistofes such
as dams and bridgeNeverthelessthese models are not able to describe the accurate behavior of structures
against dynamic loads, because of samaplifications used in numerical modeling procesgluding
loading, boundary conditions etc. Nowadays, modal testing is used to solveotbbksns. The dynamic
tests,including forced, free and environmental vibration teatg, used in systendentification of civil
structures. Considering either unknown nature of inputs or unsuccessful steps of measuring them, some
methods have been deveéa to analyze the results of dynamic tests which are based on measuring only
output data and are known as operational modal analysis. Some of such methods are Peak Picking (PP),
Frequency Domain Decomposition (FDD) and stochastic subspace methods. Hawmé&werwn nature of
applied forces, the presence of environmental noise and measurement errors may result in some uncertainties
within the results of these tests. In this article, a modal analysis is presented within a stochastic subspace
which is among th most robust and accurate system identification techniques. In contrast to the previous
methodologies, this analysis identifies dynamic properties in optimized sjpatead of data spacky
extracting orthenormal vector of data space. Given the optimoature of the proposed method, more
accuracy may be served in detection and removal of unstable poles as weltgsiglanalysis. In order to
evaluate the proposed method in terms of civil systems detection, seismic andststadnusoidal
excitations were used. The former is selected from the most real and strong environmental vibrations and the
latter is from the most precise forced vibration tests. In the first step, 2001 San Fernando earthquake data
were analyzed using SEICA and SSHata méhods. Data processing rate in the-88lA method is almost
twice as much as that in S&ta method, and it is just because of processing in an optimum space while
lowering the use of least squares mettmdompute system vectdfurthermore, there is erunstable pole
in the results of the proposed method while 4 noisy characteristics were recognized in the resullatd SSI
method. Estimated damping ratio comprised the major difference observed in the results presented by above
mentioned methoddModd damping ratio-estimated by the proposed methatere 60% closer to the
previous results compared to those of the previous subspace method. Mode shapes of both subspace method:
with MAC value of 92% and 75% for the first and the second modes, respgctiseiwell correlated with
eachotherbue to the lack of access to the mode shape
calculate the corresponding MAC vallie the following,forced vibration test results of ShatRéjaee Dam
conducted byteady sinusoidal excitation in 2000 and analyzed by a method known as four spectral, are re
processed using the SSCA method. As results indicate, by using the proposed method the first three
modes,which were not on the preliminary resuyli@re obtainedIn addition, other modes are in good
agreement with the results of the finite element method.
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