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Significant earthquake damage often implies

large peak and residual deformation in structures

Post-event permanent drift in Building peak and residual story drifts
different structures as engineering demand parameters
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Building seismic performance assessment

based on peak and residual story drifts
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Building damage assessment based on peak

and residual story drifts

Empirical relation between peak and residual story drifts in FEMA P-58
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Contemporary moment frame buildings for

detailed seismic response analysis

Steel moment frames (3, 9, 20, 40 stories) Concrete moment frames (3, 12 stories)
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SGMD allows for building response evaluation

with high spatial resolution in the near field
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Building response under simulated and

recorded motions follow very similar trend

Recorded and simulated near-field motions show similar pulse waveform and period characteristics
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Building peak

ground

response is well correlated wi

motion intensity measures
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Building peak response is influenced by the

ground motion waveform details
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Building peak response is influenced by the

ground motion waveform details

Time: 5.24s
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Building peak response-related waveform

details are reflected in elastic response spectra

Double-sided velocity time history can lead to systematically larger building peak response
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Significant building residual drift uncertainty

due riability in input ground motions
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Building residual drift is sensitive to both

input motion peak and later wave arrivals
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Building residual drift is sensitive to both

input motion peak and later wave arrivals

Case 1 Case 2
0.8 0.8
» 0 |
E 0.0 E 0.0
3 -08 3 -08
Time: 0.02s Time: 0.02s
-1.6 -1.6

0 10 20 30 40 0 10 20 30 40

Time (s)

i
0]

5

i

Time (s)

Story drift (%)
Story drift (%)

0 10 20 30 40
Time (s)

0 10 20 30 40
Time (s)

R55,S_43_18, FN R55, S_50_20, FN

Story shear (MN)
o
Story shear (MN)
o

-5 - " \
104 Rel5|dual ldrlft : 10 Residual drift
- -2 0 2 ' ; \ :
Story drift (%) - 2 p 2

Story drift (%)
Later wave arrivals & multiple yielding excursions IZ> Different residual drifts

14



Post-earthquake building damage assessment

uncertainty based on residual drifts
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Residual drift ratio A, (%)

Statistical distribution of building residual

drift induced by ground motion variability
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Summary and conclusions

SGMD enables detailed building response evaluation with high spatial
resolution in the near field.

Building peak drift correlates better with common ground motion intensity
measures than residual drifts.

Residual drift shows substantial uncertainty due to its dependency on
both the peak input motion and later wave arrivals that can trigger multiple
yielding excursions.

Despite its simplicity, the FEMA P-58 drift relation captures the central
trend of the simulation results well.

Residual drift is well represented by a Weibull distribution, with lower
dispersion than the 0.8 log-space standard deviation in FEMA P-58.

The findings highlight the need to explicitly account for the dispersion of
building residual drift in seismic performance and post-earthquake
functionality assessments.
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