55 50 % 45 3 0] IR B ¥5HK Vol. 50 No. 3

2018 4F 5 J ADVANCED ENGINEERING SCIENCES May 2018
CHF ST DOI:10.15961/j.jsuese.201800365

ETEREMNUNBHET-SHEEERMMERITAZE
B R BB B

(PN BFVES IR, FRl 5 TREE W A S, PI HR 610065)

B ETHEMEMMERAEMBE N L AR A BAEHPUR R AT R R, R X R AR T O T A
HAEH R G AFRPHIE A LA BAH A 7 3R AL A 3 0 SR A e W ) (4R 1 T — AN i TR SR P 8 HL %
8- E5 A BAE BRI i IR A AR R G — A SRR ER R AR S P R AR, IR A R
P B RS HEAT BT 25 T B ACIR T R L BB LEAAE P e 2 sURTE St A, DU CEESRPUR BT HRYE )
(GB50011—2010) ity B 3% A0 25 1 FE SLPE A A5 15 1 B ST I D LR I A B R R R A B
B EE T oM AL I I T AT T IE KB r ik 5 R R M A g T B AR i i+ 54, i@t 4k 4tk
A AR A AT 5 IR R R TS SR AT 0B B0 T A A AR B, FE T AR S Oy VR T T R KA R L T L O
L I AR BT A R

SEHRIA A T T LS5 AR T SR B R BT AR TR SO s Rtk Ak AR B R A By

& 4> 25 TU318.1 XRKARERD:A N E S :2096-3246(2018)03-0142-07

Inelastic Displacement-based Seismic Design Method for Soil-structure Interaction Systems
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Abstract: The inadequacies of existing displacement-based design methods for seismic soil-structure interaction (SSI) systems using equivalent
linearization were summarized, with emphases on issues concerning provisions-specified equivalent system damping ratio and design procedures
proposed in previous research. A new design method for SSI systems based on inelastic displacement was presented. The suggested method util-
ized an elastic-perfectly plastic single-degree-of-freedom (SDOF) replacement oscillator to represent an actual SSI system, combined with inelast-
ic displacement spectra. The derivations of formulae for the period of vibration, damping ratio and ductility of the replacement oscillator, the
method of constructing design inelastic displacement spectra compatible with their elastic counterparts constructed using the code for seismic
design of buildings (GB50011—2010), and detailed design procedures were given. Based on the proposed formulae, the existing procedures of
elastic displacement-based design for SSI systems were modified. An example was provided to illustrate the design process of the new and the
modified methods, and the solutions were checked using nonlinear response-history analysis. It was showed that design displacements based on
the new method are closer to the response-history analysis results than those obtained using the modified method that deals with linear systems.
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Tab.1 Iterative design results using inelastic spectra

4 AU
1 2 3 4 5
(1)? 1.000 1265 1208 1216 1215
Uggim /M 0303 0315 0312 0313 0313
Ty/s 1985 2449 2359 2372 2370
Easi 0.050 0118  0.102  0.105  0.104
)’ 1265 1208 1216 1215 1215
VIKN — — — — 726




5339 i

TF, S ST ARSI Y -SSR AR T B R vt O ik 147

*2 ETHMABEENERRITER

Tab.2 Iterative design results using elastic spectra
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