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Identification of Substructure Model using Measured Response Data

M 5 Of Af Bl A5 Ee
Oh, Seong-Ho Lee, Sang-Min Shin, Soobong
Abstract

The paper provides a nethodology of identifying a substructure nodel when sectional and material
properties of the structure are not the a pdord infommation. In defining a substructure nodel, it is
required that structural responses be consistent with the actual behavior of the part of the structure.
Substructure nodel  is  identified by estimating boundary spring  constants  and  stiffness  properties  of
the substructure. Static and nodal system identificaion methods have been applied using responses
measured at limited locations within the substructure. Simulation studies for  static and  dynamic
responses have been cammied The results and associated problems are discussed in the paper. The
procedure has been dlso applied to an actual nmulti-span plate-girder Gerber-type bridge with dynammic
responses obtained from a noving truck test and construction blasting vibrations.
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Table 1 ™ 2 X Slof| olst FHE Hao| vl A5 (2Hl: kN, m)
Location Parameter Baseline value Known Static SI Modal SI
Beam (2 span) EA 75850320 Fixed - -
EI 717887394 1.0001 0.8644
Left support EA 137130000 0.9999 09754
EI 2100 32.291 0.0010
Center support EA 137130000 1.0012 1.1064
EI 2100 Fixed - -
Right support EA 137130000 0.9999 1.0066
EI 2100 264.91 140.23
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Table 4 FH& o vl A5 (Th2l: kN, m)

Eelement . Noise amplitude=0.0 Noise amplitude=0.000873
Parameter Baseline Value
Group 1 perturbed 50 perturbed(Mean) STD
EI 8349726
EI 7178374
EI 2100
1-7 EI 23495392 0.64634 0.584708 0.0097
EI 13548281
EI 23652679
EI 12670142
8 EA 137130000 Known Known Known
EI 2100 0.001 0.001 0.0000012
9 EA 1371300 1.1 0.283106 0.1275612
EI 2100 Known Known Known
10 EA 137130000 Known Known Known
EI 2100 100 167.2872 14.48398
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