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DUCTILITY REDUCTION FACTOR FOR VERTICALLY IRREGULAR
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Abstract: Seismic ductility reduction factor was investigated in this paper for vertically irregular structures
subjected to pulse-like ground motions. It was expressed as the production of seismic ductility reduction factors
for vertically regular structures and a modification factor. Based on multi-degree-of-freedom (MDOF) lumped
mass shear type models, the method to determine the modification factor was introduced, and its influencing
factors were investigated. The results show that ductility reduction factors for vertically irregular MDOF systems
are clearly smaller than those for vertically regular MDOF systems. The modification factor mainly depends on
irregularity ratio and ductility ratio; the smaller the irregularity ratio or the larger the ductility ratio, the smaller the
modification factor; while the influence of storey number and fundamental period is small. In addition, the
modification factors for structures under velocity pulse-like ground motions are less than those under
non-pulse-like ground motions. At last, the average results were suggested as modification factors, which were
compared with the values specified in European seismic code.
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Table 1 List of pulse-like ground motions used in the present study

HhE it 13K B Ul HEY PGA/(cm/s?) PGV/(cm/s) PI
Imperial Valley-06 EC Meloland Overpass FF 6.5 263.32 115.0 1.00
Superstition Hills-02 Parachute Test Site 6.5 388.87 106.8 1.00
Loma Prieta Oakland - Outer Harbor Wharf 6.9 274.12 49.2 1.00
Erzican, Turkey Erzincan 6.7 476.66 954 1.00
Northridge-01 LA Dam 6.7 564.84 77.1 1.00
Northridge-01 Newhall - W Pico Canyon Rd 6.7 417.14 87.8 1.00

nxh

1 &5 MDOF A R A7
Fig.1 Lumped mass MDOF system model
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Fig.2 Modified Clough hysteretic model
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