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1. OBJECTIVES 5. NONLINEAR RESPONSE HISTORY ANALYSIS

INVESTIGATE THE SEISMIC BEHAVIOUR OF AN EXISTING | BB EIZUCE MG Fll Lo @00 @bl [Vl Y
STEEL FRAME BUILDING LOCATED IN SWITZERLAND
BASED ON RESPONSE HISTORY ANALYSIS

Tab. 1. Target building performance levels

= Review existing building structural details Seismic hazard level Performance level Demand adjustment

= [dentify potential structural deficiencies through the development of 0% /50 years Immed.iate Occupancy (10) x0.4
nonlinear building models to simulate the behavior of steel CBF 20% / 50 years Life Satety (LS) x1.0 (DLE)
systems 2% / 50 years Collapse Prevention (CP) x1.5 (MCE)

= Assess the seismic performance of the steel building According to ASCE-SEI-41-13 standard:

Propose and evaluate a retrofit solution . L.
P * JO: the structure remains safe to occupy and retains 1ts preearthquake

TARGET BUILDING strength and stiffness
: — LS: the structure has damaged components but retains a margin

2

EPFL CIVIL ENGINEERING against the onset of partial or total collapse
BUILDING = CP: the structure has damaged components and continues to support
Existing steel braced frame gravity loads but retains no margin against collapse

building that has been designed

from the early 1970s utilizing a 5.2 Results

steel lateral load resisting system

Tab. 2. Nonlinear response history analyses outcomes
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4. NUMERICAL MODEL IN OPENSEES Fig 4. Peak SDRs (CP) - CBF3  Fig 5. GP failure (CP) - CBF2  Fig 6. SP failure (CP) - CBF3
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Fig 3. Example of model idealization - CBF2 (H,= 11.3m; Wy, = 7.2m) Fig 8. Original CBF2 response Fig 9. Retrofitted CBF2 response Fig 10. Retrofitted GP response



