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Parameter identification for frame structures considering dynamic
soil-structure-interaction

Zhou Yun Yi Weijian
(Hunan University, Changsha 410082, China)

Abstract: Four cases of experimental modal analyses, with variation of the number of stories, were conducted for a
four-story reinforced concrete frame structure with independent footing under the columns. The hammer impulse
method was employed to measure the global modal frequencies and the mode shapes of each case. Considering the
dynamic interaction of the soil-base-structure, a shear-bending frame model is employed for the superstructure, and
the simplified embedded square slab’s impedance function proposed by Pais et al. is employed as for the
infrastructure. Using the criterion that the foundation’s dynamic shear modulus and story’s elastic modulus will
increase with the increase in stories, a multi-objective optimization criterion is formulated. A sensitivity method for
under-determined problems, using frequencies, is employed to identify the physical parameters and foundation
parameters simultaneously. The identified modes match well with the measured ones. The identified parameters can
reflect the influence of foundation on the structure and provide the basis for damage identification.
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Table 1 Dynamic indices of foundation
Vg 145.54 m/s
V=EVk 156.88 m/s
G=pvé 4.837x10" N/m?
E=2(1+v)pv 1.258x10° kKN/m
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Table 3 Comparison between experimental results and calculations
Case | Case Il Case Il Case IV
(H2 20.1 134 51.2 9.86 34.1 69.3 7.67 26.1 50.6 79.3
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Fig. 4 Comparison of the modal vibration shapes between experimental and identified results
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Table 4 Identified elastic modulus of the frame structure
and shear modulus of the foundation

Case | Case Il Case 111 Case IV
E; 2.5415 3.0159 3.6519 3.9886
E, — 3.4983 4.9146 4.6607
(=8 — — 2.6850 4.0833
E, — — — 3.3983
G, 6.9608 7.5252 7.6464 7.7155
G, 6.9608 7.3175 7.5553 7.5553
G, 6.9608 7.5252 7.6160 7.6848
x10% N/n?, %107 N/n?
' , Pais
(1) 4

, 0.885%~2.28% .
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