APPENDIX A
Modified-to-Scaled Ground Motion Characteristic Ratios versus Spectral Mismatch

Metrics for Different Period Ranges
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Figure A.1. Modified-to-scaled peak ground velocity (PGV) ratios of the motions in scenario |
plotted against normalized error for the different period ranges for all target spectra and scaling
factors.

301



Figure A.2. Modified-to-scaled peak ground velocity (PGV) ratios of the motions in scenario |
plotted against the tanh validation metric for the different period ranges for all target spectra and
scaling factors.
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Figure A.3. Modified-to-scaled peak ground velocity (PGV) ratios of the motions in scenario |
plotted against the inverse modified root mean squared error for the different period ranges for
all target spectra and scaling factors.
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Figure A.4. Modified-to-scaled peak ground velocity (PGV) ratios of the motions in scenario |
plotted against the complementary error function metric (ERFCM) for the different period ranges
for all target spectra and scaling factors.
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Figure A.5. Modified-to-scaled peak ground displacement (PGD) ratios of the motions in
scenario | plotted against normalized error for the different period ranges for all target spectra
and scaling factors.
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Figure A.6. Modified-to-scaled peak ground displacement (PGD) ratios of the motions in
scenario | plotted against the tanh validation metric for the different period ranges for all target
spectra and scaling factors.
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Figure A.7. Modified-to-scaled peak ground displacement (PGD) ratios of the motions in
scenario | plotted against the inverse modified root mean squared error for the different period
ranges for all target spectra and scaling factors.
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Figure A.8. Modified-to-scaled peak ground displacement (PGD) ratios of the motions in
scenario | plotted against the complementary error function metric (ERFCM) for the different
period ranges for all target spectra and scaling factors.
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Figure A.9. Modified-to-scaled Arias intensity (l,) ratios of the motions in scenario | plotted
against normalized error for the different period ranges for all target spectra and scaling factors.
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Figure A.10. Modified-to-scaled Arias intensity (l;) ratios of the motions in scenario | plotted
against the tanh validation metric for the different period ranges for all target spectra and scaling
factors.
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Figure A.11. Modified-to-scaled Arias intensity (l;) ratios of the motions in scenario | plotted
against the inverse modified root mean squared error for the different period ranges for all target
spectra and scaling factors.
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Figure A.12. Modified-to-scaled Arias intensity (l;) ratios of the motions in scenario | plotted
against the complementary error function metric (ERFCM) for the different period ranges for all
target spectra and scaling factors.
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Figure A.13. Modified-to-scaled cumulative absolute velocity (CAV) ratios of the motions in
scenario | plotted against normalized error for the different period ranges for all target spectra
and scaling factors.
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Figure A.14. Modified-to-scaled cumulative absolute velocity (CAV) ratios of the motions in
scenario | plotted against the tanh validation metric for the different period ranges for all target
spectra and scaling factors.
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Figure A.15. Modified-to-scaled cumulative absolute velocity (CAV) ratios of the motions in
scenario | plotted against the inverse modified root mean squared error for the different period
ranges for all target spectra and scaling factors.
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Figure A.16. Modified-to-scaled cumulative absolute velocity (CAV) ratios of the motions in
scenario | plotted against the complementary error function metric (ERFCM) for the different
period ranges for all target spectra and scaling factors.
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Figure A.17. Modified-to-scaled significant duration (Ds.gs) ratios of the motions in scenario |
plotted against normalized error for the different period ranges for all target spectra and scaling
factors.
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Figure A.18. Modified-to-scaled significant duration (Ds.gs) ratios of the motions in scenario |
plotted against the tanh validation metric for the different period ranges for all target spectra and
scaling factors.
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Figure A.19. Modified-to-scaled significant duration (Ds.gs) ratios of the motions in scenario |
plotted against the inverse modified root mean squared error for the different period ranges for
all target spectra and scaling factors.
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Figure A.20. Modified-to-scaled significant duration (Ds.gs) ratios of the motions in scenario |
plotted against the complementary error function metric (ERFCM) for the different period ranges
for all target spectra and scaling factors.
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Figure A.21. Modified-to-scaled mean period (Ty,) ratios of the motions in scenario | plotted
against normalized error for the different period ranges for all target spectra and scaling factors.
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Figure A.22. Modified-to-scaled mean period (Ty,) ratios of the motions in scenario | plotted
against the tanh validation metric for the different period ranges for all target spectra and scaling
factors.
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Figure A.23. Modified-to-scaled mean period (Ty,) ratios of the motions in scenario | plotted
against the inverse modified root mean squared error for the different period ranges for all target
spectra and scaling factors.
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Figure A.24. Modified-to-scaled mean period (Ty,) ratios of the motions in scenario | plotted
against the complementary error function metric (ERFCM) for the different period ranges for all
target spectra and scaling factors.
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APPENDIX B

Residuals for Final Regression Equations versus Earthquake Parameters

Figure B.1. Residuals of the motions in scenarios | and Il for the regression equations developed
for peak ground velocity plotted against moment magnitude, source-to-site hypocentral distance,
and scaling factor and corresponding best-fit lines.

Figure B.2. Residuals of the motions in scenarios I and 11 for the regression equations developed
for peak ground displacement plotted against moment magnitude, source-to-site hypocentral
distance, and scaling factor and corresponding best-fit lines.
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Figure B.3. Residuals of the motions in scenarios I and 11 for the regression equations developed
for Arias intensity plotted against moment magnitude, source-to-site hypocentral distance, and
scaling factor and corresponding best-fit lines.

Figure B.4. Residuals of the motions in scenarios I and Il for the regression equations developed
for cumulative absolute velocity plotted against moment magnitude, source-to-site hypocentral
distance, and scaling factor and corresponding best-fit lines.
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Figure B.5. Residuals of the motions in scenarios I and 11 for the regression equations developed
for significant duration plotted against moment magnitude, source-to-site hypocentral distance,
and scaling factor and corresponding best-fit lines.

Figure B.6. Residuals of the motions in scenarios I and 11 for the regression equations developed
for mean period plotted against moment magnitude, source-to-site hypocentral distance, and
scaling factor and corresponding best-fit lines.
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APPENDIX C
Goodness-of-Fit Values of Time Histories for Different Metrics versus Spectral Mismatch

Metrics for Different Period Ranges
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Figure C.1. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using normalized error (NE;) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.1. continued.
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Figure C.2. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using the tanh validation metric (TVM;) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for
the different period ranges.
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Figure C.2. continued.
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Figure C.3. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using the inverse modified root mean squared error (imRMSE;) plotted
against spectral mismatch calculated using normalized error (NEs), the tanh validation metric
(TVMg), the inverse modified root mean squared error (imRMSEg), and the complementary error
function metric (ERFCMq) for the different period ranges.
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Figure C.3. continued.
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Figure C.4. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using the complementary error function metric (ERFCM;) plotted against
spectral mismatch calculated using normalized error (NEs), the tanh validation metric (TVMs),

the inverse modified root mean squared error (imRMSE;), and the complementary error function
metric (ERFCM;) for the different period ranges.
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Figure C.4. continued.
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Figure C.5. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using the Anderson C1 metric (AC1,) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for
the different period ranges.
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Figure C.5. continued.
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Figure C.6. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using the Anderson C10 metric (AC10;) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for

the different period ranges.
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Figure C.6. continued.
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Figure C.7. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using average coherence plotted against spectral mismatch calculated using
normalized error (NEs), the tanh validation metric (TVMs), the inverse modified root mean
squared error (imRMSEg), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.7. continued.
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Figure C.8. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using normalized error (NE;) plotted against spectral mismatch calculated using
normalized error (NEs), the tanh validation metric (TVMs), the inverse modified root mean
squared error (imRMSEg), and the complementary error function metric (ERFCM;) for the

different period ranges.
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Figure C.8. continued.
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Figure C.9. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using the tanh validation metric (TVMy) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.9. continued.
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Figure C.10. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using the inverse modified root mean squared error (imRMSE;) plotted against spectral
mismatch calculated using normalized error (NEs), the tanh validation metric (TVMg), the inverse
modified root mean squared error (imRMSE;), and the complementary error function metric
(ERFCMq) for the different period ranges.
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Figure C.10. continued.
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Figure C.11. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using the complementary error function metric (ERFCM) plotted against spectral
mismatch calculated using normalized error (NEs), the tanh validation metric (TVMg), the inverse
modified root mean squared error (imRMSE;), and the complementary error function metric
(ERFCMq) for the different period ranges.
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Figure C.11. continued.
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Figure C.12. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using the Anderson C1 metric (ACL,) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.12. continued.
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Figure C.13. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using the Anderson C10 metric (AC10y) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.13. continued.
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Figure C.14. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using average coherence plotted against spectral mismatch calculated using
normalized error (NEs), the tanh validation metric (TVMs), the inverse modified root mean
squared error (imRMSEg), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.14. continued.
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Figure C.15. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using normalized error (NE;) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCMg) for the
different period ranges.
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Figure C.15. continued.
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Figure C.16. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using the tanh validation metric (TVM;) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for
the different period ranges.

359



Figure C.16. continued.
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Figure C.17. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using the inverse modified root mean squared error (imRMSE;) plotted
against spectral mismatch calculated using normalized error (NEs), the tanh validation metric
(TVMg), the inverse modified root mean squared error (imRMSEg), and the complementary error
function metric (ERFCMq) for the different period ranges.
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Figure C.17. continued.
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Figure C.18. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using the complementary error function metric (ERFCM;) plotted against
spectral mismatch calculated using normalized error (NE;), the tanh validation metric (TVMs),

the inverse modified root mean squared error (imRMSE;), and the complementary error function
metric (ERFCM;) for the different period ranges.
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Figure C.18. continued.
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Figure C.19. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using the Anderson C1 metric (AC1,) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for
the different period ranges.
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Figure C.19. continued.
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Figure C.20. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using the Anderson C10 metric (AC10;) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for

the different period ranges.
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Figure C.20. continued.
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Figure C.21. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using average coherence plotted against spectral mismatch calculated using
normalized error (NEs), the tanh validation metric (TVMs), the inverse modified root mean
squared error (imRMSEg), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.21. continued.
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Figure C.22. Goodness-of-fit values of Fourier amplitude spectra (FAS) of the motions in
scenario | calculated using normalized error (NE;) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.22. continued.
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Figure C.23. Goodness-of-fit values of Fourier amplitude spectra (FAS) of the motions in
scenario | calculated using the tanh validation metric (TVM;) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for
the different period ranges.
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Figure C.23. continued.
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Figure C.24. Goodness-of-fit values of Fourier amplitude spectra (FAS) of the motions in
scenario | calculated using the inverse modified root mean squared error (imRMSE;) plotted
against spectral mismatch calculated using normalized error (NEs), the tanh validation metric
(TVMg), the inverse modified root mean squared error (imRMSEg), and the complementary error
function metric (ERFCMq) for the different period ranges.
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Figure C.24. continued.
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Figure C.25. Goodness-of-fit values of Fourier amplitude spectra (FAS) of the motions in
scenario | calculated using the complementary error function metric (ERFCM;) plotted against
spectral mismatch calculated using normalized error (NEs), the tanh validation metric (TVMs),

the inverse modified root mean squared error (imRMSE;), and the complementary error function
metric (ERFCM;) for the different period ranges.
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Figure C.25. continued.
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Figure C.26. Goodness-of-fit values of Fourier amplitude spectra (FAS) of the motions in
scenario | calculated using the Anderson C1 metric (AC1,) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for
the different period ranges.
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Figure C.26. continued.
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Figure C.27. Goodness-of-fit values of Fourier amplitude spectra (FAS) of the motions in
scenario | calculated using the Anderson C10 metric (AC10;) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for

the different period ranges.
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Figure C.27. continued.
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Figure C.28. Goodness-of-fit values of Arias intensity buildups (I5(t)) of the motions in scenario
I calculated using normalized error (NE;) plotted against spectral mismatch calculated using
normalized error (NEs), the tanh validation metric (TVMs), the inverse modified root mean
squared error (imRMSEg), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.28. continued.
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Figure C.29. Goodness-of-fit values of Arias intensity buildups (I5(t)) of the motions in scenario
I calculated using the tanh validation metric (TVM;) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.29. continued.
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Figure C.30. Goodness-of-fit values of Arias intensity buildups (I5(t)) of the motions in scenario
I calculated using the inverse modified root mean squared error (imRMSE;) plotted against
spectral mismatch calculated using normalized error (NEs), the tanh validation metric (TVMs),
the inverse modified root mean squared error (imRMSE;), and the complementary error function
metric (ERFCM;) for the different period ranges.
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Figure C.30. continued.

388



Figure C.31. Goodness-of-fit values of Arias intensity buildups (I5(t)) of the motions in scenario
I calculated using the complementary error function metric (ERFCM;) plotted against spectral
mismatch calculated using normalized error (NEs), the tanh validation metric (TVMg), the inverse
modified root mean squared error (imRMSE;), and the complementary error function metric
(ERFCMq) for the different period ranges.
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Figure C.31. continued.
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Figure C.32. Goodness-of-fit values of Arias intensity buildups (I5(t)) of the motions in scenario
I calculated using the Anderson C1 metric (AC1,) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.32. continued.
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Figure C.33. Goodness-of-fit values of Arias intensity buildups (I5(t)) of the motions in scenario
I calculated using the Anderson C10 metric (AC10y) plotted against spectral mismatch calculated
using normalized error (NEs), the tanh validation metric (TVM;s), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.33. continued.
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Figure C.34. Goodness-of-fit values of Arias intensity buildups (I5(t)) of the motions in scenario
I calculated using average coherence plotted against spectral mismatch calculated using
normalized error (NEs), the tanh validation metric (TVMs), the inverse modified root mean
squared error (imRMSEg), and the complementary error function metric (ERFCM;) for the
different period ranges.
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Figure C.34. continued.
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Figure C.35. Overall goodness-of-fit (OGOF) values of the motions in scenario | calculated
using the inverse modified root mean squared error (imRMSE;) plotted against spectral mismatch
calculated using normalized error (NEs), the tanh validation metric (TVM;), the inverse modified
root mean squared error (imRMSE;), and the complementary error function metric (ERFCMg) for

the different period ranges.
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Figure C.35. continued.
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APPENDIX D
Goodness-of-Fit Values of Time Histories for Different Metrics versus Modified-to-Scaled

Ground Motion Characteristic Ratios

Figure D.1. Goodness-of-fit values of acceleration time histories (a(t)) of the motions in
scenario | calculated using the tanh validation metric (TVM;), the original and alternative inverse
modified root mean squared error (imRMSE;and imRMSE;, respectively), and the
complementary error function metric (ERFCM;) plotted against the modified-to-scaled peak
ground acceleration (PGA), peak ground velocity (PGV), peak ground displacement (PGD),
Arias intensity (l5), cumulative absolute velocity (CAV), significant duration (Ds.gs), and mean
period (Ty,) ratios.
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Figure D.1. continued.
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Figure D.1. continued.
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Figure D.1. continued.
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Figure D.2. Goodness-of-fit values of velocity time histories (v(t)) of the motions in scenario |
calculated using the tanh validation metric (TVMy), the original and alternative inverse modified
root mean squared error (imRMSE;and imRMSE; , respectively), and the complementary error
function metric (ERFCM;) plotted against the modified-to-scaled peak ground acceleration
(PGA), peak ground velocity (PGV), peak ground displacement (PGD), Arias intensity (I,),
cumulative absolute velocity (CAV), significant duration (Ds.gs), and mean period (Tp,) ratios.
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Figure D.2. continued.
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Figure D.2. continued.
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Figure D.2. continued.

Figure D.3. Goodness-of-fit values of displacement time histories (d(t)) of the motions in
scenario | calculated using the tanh validation metric (TVM;), the original and alternative inverse
modified root mean squared error (imRMSE;and imRMSE; ", respectively), and the
complementary error function metric (ERFCM;) plotted against the modified-to-scaled peak
ground acceleration (PGA), peak ground velocity (PGV), peak ground displacement (PGD),
Arias intensity (15), cumulative absolute velocity (CAV), significant duration (Ds.gs), and mean
period (Ty,) ratios.
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Figure D.3. continued.

407



Figure D.3. continued.
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Figure D.3. continued.
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Figure D.4. Goodness-of-fit values of Fourier amplitude spectra (FAS) of the motions in
scenario | calculated using the tanh validation metric (TVM;), the inverse modified root mean
squared error (imRMSE;), and the complementary error function metric (ERFCM;) plotted against
the modified-to-scaled peak ground acceleration (PGA), peak ground velocity (PGV), peak
ground displacement (PGD), Arias intensity (I,), cumulative absolute velocity (CAV), significant
duration (Ds.g5), and mean period (T,) ratios.
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Figure D.4. continued.
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Figure D.4. continued.
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Figure D.4. continued.

Figure D.5. Goodness-of-fit values of Arias intensity buildups (15(t)) of the motions in scenario |
calculated using the tanh validation metric (TVMy), the inverse modified root mean squared error
(iImRMSE;), and the complementary error function metric (ERFCM;) plotted against the
modified-to-scaled peak ground acceleration (PGA), peak ground velocity (PGV), peak ground
displacement (PGD), Arias intensity (l5), cumulative absolute velocity (CAV), significant
duration (Ds.gs), and mean period (Tp) ratios.
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Figure D.5. continued.
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Figure D.5. continued.
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Figure D.5. continued.
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Figure D.6. Overall goodness-of-fit values (OGOF) of the motions in scenario | calculated using
the inverse modified root mean squared error (imRMSE;) plotted against the modified-to-scaled
peak ground acceleration (PGA), peak ground velocity (PGV), peak ground displacement (PGD),
Arias intensity (15), and cumulative absolute velocity (CAV) ratios.
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APPENDIX E

Results for Visual Assessment

Table E.1. Qualitative rankings assigned to acceleration (a(t)), velocity (v(t)), and displacement
(d(t)) time histories of the TD- and FD-modified motions in scenario | based on the visual

examination.
CMS MA 2% UHS

Motion No. a(t) v(t) d(t) a(t) v(t) d(t) a(t) v(t) d(t)
1 TD 3 4 5 3 3 1 1 1 1
FD 4 5 3 5 5 5 5 4 3
2 TD 1 2 2 1 2 1 1 2 1
FD 3 4 3 5 5 4 3 3 3
3 TD 4 3 3 NA NA NA 2 3 1
FD 4 3 3 2 3 3 3 3 3
4 TD 4 5 5 3 5 5 4 3 3
FD 5 5 5 5 5 4 5 4 4
5 TD 3 3 2 2 2 1 4 2 1
FD 3 4 5 3 4 5 4 5 4
5 TD 4 4 5 2 3 2 1 1 1
FD 5 4 3 3 3 2 4 4 3
7 TD 2 2 2 1 1 1 3 3 4
FD 4 5 5 5 5 5 5 5 5
5 TD 3 3 2 2 3 2 4 5 5
FD 4 4 3 4 5 4 5 4 2
9 TD 1 1 1 3 4 5 3 5 5
FD 2 3 3 5 3 3 5 4 4
10 D 1 1 1 1 2 1 1 1 1
FD 4 3 4 5 3 3 4 5 3
11 D 2 2 2 2 2 1 1 1 1
FD 3 3 2 2 3 2 3 3 2
12 D 2 3 5 1 1 1 1 1 1
FD 3 3 3 3 3 4 3 3 4
13 D 2 2 1 2 2 1 1 1 1
FD 2 2 1 2 2 1 1 2 2
14 TD 3 2 2 4 3 2 3 2 2
FD 3 3 4 3 3 3 3 3 4
15 TD 2 3 3 3 3 2 3 3 3
FD 3 3 4 3 3 3 3 3 3

NA — Motion matched to this target spectrum was rejected
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Table E.1. continued.

MA 2% UHS
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NA — Motion matched to this target spectrum was rejected
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Table E.1. continued.

MA 2% UHS
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NA — Motion matched to this target spectrum was rejected
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Table E.1. continued.
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NA — Motion matched to this target spectrum was rejected
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Table E.1. continued.

MA 2% UHS

v(D)

CMS

a)  v)  d()
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v d©  a()

a(t)

Motion No.
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NA — Motion matched to this target spectrum was rejected
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Table E.1. continued.

MA 2% UHS

V(D)

CMS

a)  v)  d()

d(®)

v d©  a()

a(t)

Motion No.

D
FD
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D
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D
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D
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D
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423



Table E.2. Qualitative rankings assigned to acceleration (a(t)), velocity (v(t)), and displacement
(d(t)) time histories of the TD- and FD-modified motions in scenario Il based on the visual
examination.

CMS 2% UHS 10% UHS

MotionNo.  a(® v  d©  a® v d©  a@®  v© _ d@o

1 TD 2 2 1 NA NA NA 2 3 1
FD 2 3 2 3 4 2 2 4 4
2 D 2 2 1 NA NA NA 2 2 1
FD 2 2 1 3 3 3 2 3 3
3 D 4 4 5 5 5 5 4 5 5
FD 3 2 2 4 2 2 3 2 2
4 D 4 5 5 4 4 5 3 4 5
FD 3 2 1 4 2 1 3 2 2
5 TD 4 3 3 3 3 3 5 4 5
FD 4 2 2 3 3 2 4 5 2
6 D 3 3 3 3 4 4 4 5 5
FD 4 2 2 3 3 2 3 3 2
v D 4 4 3 4 4 5 4 3 3
FD 3 2 1 3 2 2 4 3 2
8 TD 3 5 3 2 4 5 3 4 4
FD 2 2 1 2 2 2 4 3 2
9 TD 5 5 5 3 2 2 1 1 1
FD 5 3 2 3 2 1 4 2 2
10 TD 4 2 3 3 4 5 3 3 4
FD 4 3 2 3 3 2 4 3 1
11 TD 3 3 2 3 4 5 3 3 3
FD 3 3 4 3 4 4 4 4 5
12 TD 5 3 3 1 1 1 4 5 5
FD 4 4 3 3 3 3 4 3 3
13 TD 4 4 5 3 4 5 4 4 4
FD 5 2 1 4 2 1 3 2 1
14 TD 4 5 4 3 3 5 NA NA NA
FD 2 2 1 4 2 2 3 2 1
15 TD 3 3 5 3 4 5 3 3 5
FD 2 2 3 2 3 3 2 2 2
16 TD 3 3 3 3 4 5 3 3 2
FD 2 3 3 3 3 2 3 3 3
17 D 4 5 3 3 2 2 3 2 2
FD 3 2 1 3 2 2 4 2 2
18 D 4 4 5 3 4 5 NA NA NA
FD 2 2 2 3 2 2 5 2 1
19 D NA NA NA 2 3 2 NA NA NA
FD 2 2 3 4 2 2 4 3 3
20 D 2 3 2 3 3 4 4 3 3
FD 2 2 2 3 2 2 4 2 2
NA — Motion matched to this target spectrum was rejected
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Table E.2. continued.

2% UHS 10% UHS

CMS
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NA — Motion matched to this target spectrum was rejected
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Table E.2. continued.

2% UHS 10% UHS
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NA — Motion matched to this target spectrum was rejected
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Table E.2. continued.

2% UHS 10% UHS
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NA — Motion matched to this target spectrum was rejected
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Table E.2. continued.

2% UHS 10% UHS
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NA — Motion matched to this target spectrum was rejected
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Figure E.1. One-page output images for motions in scenario | matched to the conditional mean
spectrum (CMS), from motion number 1 to 108, generated by the GMM program.
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Figure E.1. continued.
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Figure E.2. One-page output images for motions in scenario | matched to the mean attenuation
relationship spectrum (MA), from motion number 1 to 108, generated by the GMM program.
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Figure E.3. One-page output images for motions in scenario | matched to the 2% uniform hazard
spectrum (2% UHS), from motion number 1 to 108, generated by the GMM program.
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Figure E.4. One-page output images for motions in scenario |11 matched to the conditional mean
spectrum (CMS), from motion number 1 to 100, generated by the GMM program.
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REJECTED

Figure E.5. One-page output images for motions in scenario 11 matched to the 2% uniform
hazard spectrum (2% UHS), from motion number 1 to 100, generated by the GMM program.
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Figure E.6. One-page output images for motions in scenario |11 matched to the 10% uniform
hazard spectrum (10% UHS), from motion number 1 to 100, generated by the GMM program.
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APPENDIX F
M odified-to-Scaled Response Ratios for Geotechnical Dynamic Analyses ver sus

Normalized Error for Different Period Ranges
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Figure F.1. Logarithmic ratios of the modified-to-scaled cyclic stress ratios (CSR) caused by the
motionsin scenario | for different sites and depths plotted against normalized error.
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Figure F.2. Logarithmic ratios of the modified-to-scaled cyclic stress ratios (CSR) caused by the
motionsin scenario | for different sites and depths plotted against normalized error in the short
period range.
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Figure F.3. Logarithmic ratios of the modified-to-scaled cyclic stress ratios (CSR) caused by the
motionsin scenario | for different sites and depths plotted against normalized error in the
intermediate period range.

1056



Figure F.4. Logarithmic ratios of the modified-to-scaled cyclic stress ratios (CSR) caused by the
motionsin scenario | for different sites and depths plotted against normalized error in the long
period range.
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Figure F.5. Logarithmic ratios of the modified-to-scaled maximum horizontal acceleration
(MHA) caused by the motions in scenario | for different sites and depths plotted against
normalized error.
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Figure F.6. Logarithmic ratios of the modified-to-scaled maximum horizontal acceleration
(MHA) caused by the motions in scenario | for different sites and depths plotted against
normalized error in the short period range.
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Figure F.7. Logarithmic ratios of the modified-to-scaled maximum horizontal acceleration
(MHA) caused by the motions in scenario | for different sites and depths plotted against
normalized error in the intermediate period range.
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Figure F.8. Logarithmic ratios of the modified-to-scaled maximum horizontal acceleration
(MHA) caused by the motions in scenario | for different sites and depths plotted against
normalized error in the long period range.
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Figure F.9. Logarithmic ratios of the modified-to-scaled spectral ratios for the motions in
scenario | for different sites and depths plotted against normalized error.
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Figure F.10. Logarithmic ratios of the modified-to-scaled spectral ratios for the motionsin
scenario | for different sites and depths plotted against normalized error in the short period range.
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Figure F.11. Logarithmic ratios of the modified-to-scaled spectral ratios for the motionsin
scenario | for different sites and depths plotted against normalized error in the intermediate
period range.
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Figure F.12. Logarithmic ratios of the modified-to-scaled spectral ratios for the motionsin
scenario | for different sites and depths plotted against normalized error in the long period range.
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Figure F.13. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.05 plotted
against normalized error.
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Figure F.14. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.05 plotted
against normalized error in the short period range.
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Figure F.15. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.05 plotted
against normalized error in the intermediate period range.
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Figure F.16. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.05 plotted
against normalized error in the long period range.
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Figure F.17. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.15 plotted
against normalized error.
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Figure F.18. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.15 plotted
against normalized error in the short period range.
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Figure F.19. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.15 plotted
against normalized error in the intermediate period range.
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Figure F.20. Logarithmic ratios of the modified-to-scaled Newmark-type slope displacements
caused by the motions in scenario | for different sites and depths and a ky / kmax of 0.15 plotted
against normalized error in the long period range.
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