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/] ABSTRACT /

Non-structural elements, such as equipment, are typically affixed to a building’s floor or ceiling and move in tandem with the structure during
an earthquake. Seismic forces acting upon non-structural elements traverse the ground and the building’s structure. Considering this
seismic load transmission mechanism, it becomes imperative to account for the interactions between soil, structure, and equipment,
establishing seismic design procedures accordingly. In this study, a Soil-Structure-Equipment Interaction (SSEI) model is developed.
Through seismic response analysis using this model, how the presence or absence of SSEI impacts equipment behavior is examined.
Neglecting the SSEI aspect when assessing equipment responses results in an overly conservative evaluation of its seismic response. This
emphasizes the necessity of proposing an analytical model and design methodology that adequately incorporate the interaction effect.
Doing so enables the calculation of rational seismic forces and facilitates the seismic design of non-structural elements.

Key words: Nonstructural elements, Soil-Structure-Equipment Interaction (SSEI), Floor Response Spectrum (FRS), Earthquake response
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Table 1. Information of ground motions

Event (Year) — Station Mw TSyc:::e [[)l:‘:]r]) P[j]A inltAe":Tty Tp
Imperial Valley (1979) - Compuertas 6.5 C 32.6 0.187 0.102 0.05
Imperial Valley (1979) - Compuertas 6.5 C 32.6 0.147 0.070 0.123
Imperial Valley (1979) - El Centro Array #12 6.5 C 18.2 0.145 0.129 0.201
Loma Prieta (1989) - Agnews State Hospital 6.9 C 28.2 0.170 0.183 0.264
Loma Prieta (1989) - Gilroy Array #4 6.9 Cc 16.1 0.419 0.365 0.439
Loma Prieta (1989) - Sunnyvale - Colton Ave 6.9 C 28.8 0.207 0.152 0.126
Loma Prieta (1989) - APEEL 2 - Redwood City 6.9 D 47.9 0.274 0.147 1.057
Loma Prieta (1989) - Foster City - 355 Menhaden 6.9 D 51.2 0.119 0.080 0.622
Superstitn Hills(B) (1987) - 5062 Salton Sea 6.5 D 271 0.140 0.112 0.126
Morgan Hill (1984) - Gilroy Array #2 6.2 Cc 15.1 0.213 0.155 0.139
Kobe (1995) - Kakogawa 6.9 D 26.4 0.240 0.155 0.081
Kobe (1995) - Kakogawa 6.9 D 26.4 0.324 0.207 0.082
Kobe (1995) - Shin-Osaka 6.9 D 15.5 0.225 0.218 0.332
Kobe (1995) - Shin-Osaka 6.9 D 15.5 0.233 0.211 0.297
Northridge (1994) - Canoga Park 6.7 Cc 15.8 0.392 0.339 0.302
Northridge (1994) - LA - N Faring Rd 6.7 Cc 23.9 0.280 0.185 0.314
Northridge (1994) - LA - N Faring Rd 6.7 Cc 23.9 0.264 0.202 0.101
Northridge (1994) - LA - Fletcher Dr 6.7 Cc 29.5 0.172 0.127 0.177
Northridge (1994) - LA - Fletcher Dr 6.7 Cc 29.5 0.244 0.206 0.257
Northridge (1994) - LA - Centinela St 6.7 Cc 30.9 0.449 0.152 0.078
Northridge (1994) - LA - Centinela St 6.7 Cc 30.9 0.319 0.225 0.064
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