Appendix D2 — Western United States IDA Figures

Figure Number Designations:

Figure D2.1.3.4a
(i

Damage Measures:
a - Ductility Demand
b - Change in Ductility Demand
¢ - Roof Drift Ratio
d - Park and Ang Damage Index
e - Kumar and Usami Damage Index
Earthquake Number
—— Number of Stories High
Site:
1) Los Angeles
2) San Francisco A (R =8)
3) San Francisco B (R = 6)
4) Seattle
5) Salt Lake City
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Figure D2.1.3.4a — Ductility Demands of the Los Angeles 3 Story Models Subjected
to the Taft Earthquake (EQ 4).
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Figure D2.1.3.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 3 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.3.4c — Roof Drift Ratio of the Los Angeles 3 Story Models Subjected to
the Taft Earthquake (EQ 4).
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Figure D2.1.3.4d — Park and Ang Damage Indices of the Los Angeles 3 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.3.4¢ — Kumar and Usami Damage Indices of the Los Angeles 3 Story
Models Subjected to the Taft Earthquake (EQ 4).

3.00

2.50 /“

2.00
—*—R0.050ST0.020
—*—R0.050ST0.020V
R0.050ST0.029
R0.050ST0.029V
——R0.070ST0.020
1.00 R0.070ST0.020V
——R0.070ST0.029
—e—R0.070ST0.029V
0.50 2% in 50 yr
10% in 50 yr

]

1.50

Earthquake Intensity -- PGA (g).

0.00 |

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0
Ductility Demand

Figure D2.1.3.5a — Ductility Demands of the Los Angeles 3 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.1.3.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 3 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.3.5¢ — Roof Drift Ratio of the Los Angeles 3 Story Models Subjected to
the Hollister Earthquake (EQ 5).
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Figure D2.1.3.5d — Park and Ang Damage Indices of the Los Angeles 3 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.3.5¢ — Kumar and Usami Damage Indices of the Los Angeles 3 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.3.9a — Ductility Demands of the Los Angeles 3 Story Models Subjected
to the Northridge Earthquake (EQ 9).
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Figure D2.1.3.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 3 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.3.9¢c — Roof Drift Ratio of the Los Angeles 3 Story Models Subjected to
the Northridge Earthquake (EQ 9).
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Figure D2.1.3.9d — Park and Ang Damage Indices of the Los Angeles 3 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.3.9¢ — Kumar and Usami Damage Indices of the Los Angeles 3 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.5.4a — Ductility Demands of the Los Angeles 5 Story Models Subjected
to the Taft Earthquake (EQ 4).
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Figure D2.1.5.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 5 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.5.4c — Roof Drift Ratio of the Los Angeles 5 Story Models Subjected to
the Taft Earthquake (EQ 4).
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Figure D2.1.5.4d — Park and Ang Damage Indices of the Los Angeles 5 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.5.4e — Kumar and Usami Damage Indices of the Los Angeles 5 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.5.5a — Ductility Demands of the Los Angeles 5 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.1.5.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 5 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.5.5¢ — Roof Drift Ratio of the Los Angeles 5 Story Models Subjected to
the Hollister Earthquake (EQ 5).
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Figure D2.1.5.5d — Park and Ang Damage Indices of the Los Angeles 5 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.5.5¢ — Kumar and Usami Damage Indices of the Los Angeles 5 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.5.9a — Ductility Demands of the Los Angeles 5 Story Models Subjected
to the Northridge Earthquake (EQ 9).
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Figure D2.1.5.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 5 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.5.9¢ — Roof Drift Ratio of the Los Angeles 5 Story Models Subjected to
the Northridge Earthquake (EQ 9).
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Figure D2.1.5.9d — Park and Ang Damage Indices of the Los Angeles 5 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.5.9¢ — Kumar and Usami Damage Indices of the Los Angeles 5 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.7.4a — Ductility Demands of the Los Angeles 7 Story Models Subjected
to the Taft Earthquake (EQ 4).
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Figure D2.1.7.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 7 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.7.4c — Roof Drift Ratio of the Los Angeles 7 Story Models Subjected to
the Taft Earthquake (EQ 4).
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Figure D2.1.7.4d — Park and Ang Damage Indices of the Los Angeles 7 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.7.4¢ — Kumar and Usami Damage Indices of the Los Angeles 7 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.7.5a — Ductility Demands of the Los Angeles 7 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.1.7.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 7 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.7.9a — Ductility Demands of the Los Angeles 7 Story Models Subjected
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Figure D2.1.7.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 7 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.7.9¢c — Roof Drift Ratio of the Los Angeles 7 Story Models Subjected to
the Northridge Earthquake (EQ 9).
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Figure D2.1.7.9d — Park and Ang Damage Indices of the Los Angeles 7 Story Models
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Figure D2.1.9.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 9 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.1.9.4c — Roof Drift Ratio of the Los Angeles 9 Story Models Subjected to
the Taft Earthquake (EQ 4).
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Figure D2.1.9.5a — Ductility Demands of the Los Angeles 9 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.1.9.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 9 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.9.5¢ — Roof Drift Ratio of the Los Angeles 9 Story Models Subjected to
the Hollister Earthquake (EQ 5).
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Figure D2.1.9.5d — Park and Ang Damage Indices of the Los Angeles 9 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.9.5¢ — Kumar and Usami Damage Indices of the Los Angeles 9 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.1.9.9a — Ductility Demands of the Los Angeles 9 Story Models Subjected
to the Northridge Earthquake (EQ 9).
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Figure D2.1.9.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Los Angeles 9 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.1.9.9¢ — Roof Drift Ratio of the Los Angeles 9 Story Models Subjected to
the Northridge Earthquake (EQ 9).
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Figure D2.2.3.4a — Ductility Demands of the San Francisco A 3 Story Models
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Figure D2.2.3.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 3 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.3.4c — Roof Drift Ratio of the San Francisco A 3 Story Models
Subjected to the Taft Earthquake (EQ 4).
3.00
B 2.50
<
0
% 2.00
>
= ——R0.050ST0.013
c
§ 150 .4—*—R0.050ST0.013V
£ // R0.050ST0.019
< " R0.050ST0.019V
3. 1.00 —+—R0.070ST0.013
£ ——R0.070ST0.013V
L~
= —-—R0.070ST0.019
0.50 —o—R0.070ST0.019V
2% in 50 yr
0.00 10% in 50 yr
0.00 1.00 2.00 3.00 4.00

Park and Ang Damage Index
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Figure D2.2.3.4¢ — Kumar and Usami Damage Indices of the San Francisco A 3
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Figure D2.2.3.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 3 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.3.5¢ — Roof Drift Ratio of the San Francisco A 3 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.3.5d — Park and Ang Damage Indices of the San Francisco A 3 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.3.5¢ — Kumar and Usami Damage Indices of the San Francisco A 3
Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.3.9a — Ductility Demands of the San Francisco A 3 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.3.9b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 3 Story Models Subjected to the Northridge Earthquake (EQ
9).
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Figure D2.2.3.9¢ — Roof Drift Ratio of the San Francisco A 3 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.3.9d — Park and Ang Damage Indices of the San Francisco A 3 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.3.9¢ — Kumar and Usami Damage Indices of the San Francisco A 3
Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.5.4a — Ductility Demands of the San Francisco A 5 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.5.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 5 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.5.4c — Roof Drift Ratio of the San Francisco A 5 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.5.4d — Park and Ang Damage Indices of the San Francisco A 5 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.5.4¢e — Kumar and Usami Damage Indices of the San Francisco A 5§
Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.5.5a — Ductility Demands of the San Francisco A 5 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.5.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 5 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.5.5¢ — Roof Drift Ratio of the San Francisco A 5 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.5.5d — Park and Ang Damage Indices of the San Francisco A 5 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.5.5¢ — Kumar and Usami Damage Indices of the San Francisco A §
Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.5.9a — Ductility Demands of the San Francisco A 5 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.5.9b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 5 Story Models Subjected to the Northridge Earthquake (EQ
9).
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Figure D2.2.5.9¢ — Roof Drift Ratio of the San Francisco A 5 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.5.9d — Park and Ang Damage Indices of the San Francisco A 5 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.5.9¢ — Kumar and Usami Damage Indices of the San Francisco A 5§
Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.7.4a — Ductility Demands of the San Francisco A 7 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.7.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 7 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.7.4c — Roof Drift Ratio of the San Francisco A 7 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.7.4d — Park and Ang Damage Indices of the San Francisco A 7 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.7.4¢ — Kumar and Usami Damage Indices of the San Francisco A 7
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Figure D2.2.7.5a — Ductility Demands of the San Francisco A 7 Story Models

Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.7.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 7 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.7.5¢ — Roof Drift Ratio of the San Francisco A 7 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.7.5d — Park and Ang Damage Indices of the San Francisco A 7 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.7.5¢ — Kumar and Usami Damage Indices of the San Francisco A 7
Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.7.9a — Ductility Demands of the San Francisco A 7 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.7.9b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 7 Story Models Subjected to the Northridge Earthquake (EQ
9).
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Figure D2.2.7.9¢ — Roof Drift Ratio of the San Francisco A 7 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.7.9d — Park and Ang Damage Indices of the San Francisco A 7 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.7.9¢ — Kumar and Usami Damage Indices of the San Francisco A 7
Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.9.4a — Ductility Demands of the San Francisco A 9 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.9.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 9 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.9.4c — Roof Drift Ratio of the San Francisco A 9 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.9.4d — Park and Ang Damage Indices of the San Francisco A 9 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.9.4e — Kumar and Usami Damage Indices of the San Francisco A 9
Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.2.9.5a — Ductility Demands of the San Francisco A 9 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.9.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 9 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.9.5¢ — Roof Drift Ratio of the San Francisco A 9 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.9.5d — Park and Ang Damage Indices of the San Francisco A 9 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.9.5¢ — Kumar and Usami Damage Indices of the San Francisco A 9
Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.2.9.9a — Ductility Demands of the San Francisco A 9 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.9.9b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco A 9 Story Models Subjected to the Northridge Earthquake (EQ
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Figure D2.2.9.9¢ — Roof Drift Ratio of the San Francisco A 9 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.2.9.9d — Park and Ang Damage Indices of the San Francisco A 9 Story
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Figure D2.2.9.9¢ — Kumar and Usami Damage Indices of the San Francisco A 9
Story Models Subjected to the Northridge Earthquake (EQ 9).

1.50

1.00

Earthquake Intensity -- PGA (g).

o

I3

S
Il

1129



3.00

2.50

\z

2.00
——R0.050ST0.010

—*—R0.050ST0.010V
R0.050ST0.014

Earthquake Intensity -- PGA (g).

1.50
R0.050ST0.014V
—+—R0.070ST0.010
1.00 ; R0.070ST0.010V
——R0.070ST0.014
: ——R0.070ST0.014V
0.50 g 2% in 50 yr

10% in 50 yr

0.00 #— |
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Ductility Demand

Figure D2.3.3.4a — Ductility Demands of the San Francisco B 3 Story Models
Subjected to the Taft Earthquake (EQ 4).

0N
\%J

fan)

No
o
D

No
fon)
<)

-—=R0.050ST0.010V

R0.050ST0.014V
——RO0.070ST0.010V
——R0.070ST0.014V

—
I
D

Earthquake Intensity -- PGA (g).
D
D

D

o)
&

faWaYaXHE
U.UVuU T

-4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00
Change in Ductility Demand

Figure D2.3.3.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 3 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.3.4c — Roof Drift Ratio of the San Francisco B 3 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.3.4d — Park and Ang Damage Indices of the San Francisco B 3 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.3.4¢ — Kumar and Usami Damage Indices of the San Francisco B 3
Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.3.5a — Ductility Demands of the San Francisco B 3 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.3.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 3 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.3.5¢ — Roof Drift Ratio of the San Francisco B 3 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.3.5d — Park and Ang Damage Indices of the San Francisco B 3 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.3.5¢ — Kumar and Usami Damage Indices of the San Francisco B 3
Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.3.9a — Ductility Demands of the San Francisco B 3 Story Models
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Figure D2.3.3.9b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 3 Story Models Subjected to the Northridge Earthquake (EQ
9).

1135



w
o
S

N
I
o

2.00

e

1.50

1.00

Earthquake Intensity -- PGA (g).

0.50

0.00

0.000

yd

—*—R0.050ST0.010
—*—R0.050ST0.010V
R0.050ST0.014
R0.050ST0.014V
——R0.070ST0.010
——R0.070ST0.010V

1

——R0.070ST0.014
——RO0.070ST0.014V

2% in 50 yr

10% in 50 yr

0.010 0.020 0.030

Roof Drift Ratio

0.050

0.060

Figure D2.3.3.9¢ — Roof Drift Ratio of the San Francisco B 3 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.3.9d — Park and Ang Damage Indices of the San Francisco B 3 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.3.9¢ — Kumar and Usami Damage Indices of the San Francisco B 3
Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.5.4a — Ductility Demands of the San Francisco B 5 Story Models

Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.5.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 5 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.5.4¢c — Roof Drift Ratio of the San Francisco B 5 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.5.4d — Park and Ang Damage Indices of the San Francisco B 5 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.5.4¢ — Kumar and Usami Damage Indices of the San Francisco B 5
Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.5.5a — Ductility Demands of the San Francisco B 5 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.5.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 5 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.5.5¢ — Roof Drift Ratio of the San Francisco B 5 Story Models
Subjected to the Hollister Earthquake (EQ 5).

3.00

—%—R0.050ST0.015
——R0.050ST0.015V
R0.050ST0.022
R0.050ST0.022V
1.00 ——R0.070ST0.015
=g ——R0.070ST0.015V
——R0.070ST0.022
0.50 , —e—R0.070ST0.022V
2% in 50 yr
0.00 10% in 50 yr

0.00 1.00 2.00 3.00 4.00
Park and Ang Damage Index

Figure D2.3.5.5d — Park and Ang Damage Indices of the San Francisco B 5 Story
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Figure D2.3.5.9a — Ductility Demands of the San Francisco B 5 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.5.9b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 5 Story Models Subjected to the Northridge Earthquake (EQ

9).
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Figure D2.3.5.9¢ — Roof Drift Ratio of the San Francisco B 5 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.5.9d — Park and Ang Damage Indices of the San Francisco B 5 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.5.9¢ — Kumar and Usami Damage Indices of the San Francisco B 5
Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.7.4a — Ductility Demands of the San Francisco B 7 Story Models
Subjected to the Taft Earthquake (EQ 4).

—-R0.050ST0.020V

R0.050ST0.028V
——R0.070ST0.020V
—-—R0.070ST0.028V

-
)
D

Earthquake Intensity -- PGA (g).

D

faWaYa NN
U.OU T

-4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00
Change in Ductility Demand

Figure D2.3.7.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 7 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.7.4c — Roof Drift Ratio of the San Francisco B 7 Story Models
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Figure D2.3.7.4d — Park and Ang Damage Indices of the San Francisco B 7 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.7.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 7 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.7.5¢ — Roof Drift Ratio of the San Francisco B 7 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.7.5d — Park and Ang Damage Indices of the San Francisco B 7 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.7.5¢ — Kumar and Usami Damage Indices of the San Francisco B 7
Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.7.9a — Ductility Demands of the San Francisco B 7 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.7.9b — Change in Ductility Demands Due to Vertical Accelerations for

the San Francisco B 7 Story Models Subjected to the Northridge Earthquake (EQ
9).
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Figure D2.3.7.9¢ — Roof Drift Ratio of the San Francisco B 7 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.7.9d — Park and Ang Damage Indices of the San Francisco B 7 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.7.9¢ — Kumar and Usami Damage Indices of the San Francisco B 7
Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.9.4a — Ductility Demands of the San Francisco B 9 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.9.4b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 9 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.9.4¢c — Roof Drift Ratio of the San Francisco B 9 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.9.4d — Park and Ang Damage Indices of the San Francisco B 9 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.9.4¢e — Kumar and Usami Damage Indices of the San Francisco B 9
Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.3.9.5a — Ductility Demands of the San Francisco B 9 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.9.5b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 9 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.9.5¢ — Roof Drift Ratio of the San Francisco B 9 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.9.5d — Park and Ang Damage Indices of the San Francisco B 9 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.9.5¢ — Kumar and Usami Damage Indices of the San Francisco B 9
Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.3.9.9a — Ductility Demands of the San Francisco B 9 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.9.9b — Change in Ductility Demands Due to Vertical Accelerations for
the San Francisco B 9 Story Models Subjected to the Northridge Earthquake (EQ

9).
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Figure D2.3.9.9¢ — Roof Drift Ratio of the San Francisco B 9 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.9.9d — Park and Ang Damage Indices of the San Francisco B 9 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.3.9.9¢ — Kumar and Usami Damage Indices of the San Francisco B 9
Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.3.4a — Ductility Demands of the Seattle 3 Story Models Subjected to the
Taft Earthquake (EQ 4).
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Figure D2.4.3.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 3 Story Models Subjected to the Taft Earthquake (EQ 4).
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Taft Earthquake (EQ 4).
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Figure D2.4.3.4d — Park and Ang Damage Indices of the Seattle 3 Story Models
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Figure D2.4.3.5a — Ductility Demands of the Seattle 3 Story Models Subjected to the
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Figure D2.4.3.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 3 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.4.3.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 3 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.3.9c — Roof Drift Ratio of the Seattle 3 Story Models Subjected to the
Northridge Earthquake (EQ 9).
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Figure D2.4.3.9d — Park and Ang Damage Indices of the Seattle 3 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.3.9¢ — Kumar and Usami Damage Indices of the Seattle 3 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.5.4a — Ductility Demands of the Seattle S Story Models Subjected to the
Taft Earthquake (EQ 4).
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Figure D2.4.5.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 5 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.4.5.4¢c — Roof Drift Ratio of the Seattle 5 Story Models Subjected to the
Taft Earthquake (EQ 4).
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Figure D2.4.5.4¢e — Kumar and Usami Damage Indices of the Seattle 5 Story Models
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Figure D2.4.5.5a — Ductility Demands of the Seattle 5 Story Models Subjected to the
Hollister Earthquake (EQ 5).
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Figure D2.4.5.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle S Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.4.5.5¢ — Roof Drift Ratio of the Seattle 5 Story Models Subjected to the
Hollister Earthquake (EQ 5).
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Figure D2.4.5.5d — Park and Ang Damage Indices of the Seattle 5 Story Models
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Figure D2.4.5.9a — Ductility Demands of the Seattle S Story Models Subjected to the

Northridge Earthquake (EQ 9).
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Figure D2.4.5.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 5 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.5.9¢ — Roof Drift Ratio of the Seattle 5 Story Models Subjected to the
Northridge Earthquake (EQ 9).
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Figure D2.4.5.9¢ — Kumar and Usami Damage Indices of the Seattle 5 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.7.4a — Ductility Demands of the Seattle 7 Story Models Subjected to the
Taft Earthquake (EQ 4).
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Figure D2.4.7.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 7 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.4.7.4c — Roof Drift Ratio of the Seattle 7 Story Models Subjected to the
Taft Earthquake (EQ 4).
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Figure D2.4.7.4d — Park and Ang Damage Indices of the Seattle 7 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.4.7.5a — Ductility Demands of the Seattle 7 Story Models Subjected to the
Hollister Earthquake (EQ 5).
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Figure D2.4.7.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 7 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.4.7.5¢ — Roof Drift Ratio of the Seattle 7 Story Models Subjected to the
Hollister Earthquake (EQ 5).
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Figure D2.4.7.5d — Park and Ang Damage Indices of the Seattle 7 Story Models
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Figure D2.4.7.5¢ — Kumar and Usami Damage Indices of the Seattle 7 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.4.7.9a — Ductility Demands of the Seattle 7 Story Models Subjected to the
Northridge Earthquake (EQ 9).
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Figure D2.4.7.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 7 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.7.9c — Roof Drift Ratio of the Seattle 7 Story Models Subjected to the
Northridge Earthquake (EQ 9).
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Figure D2.4.7.9d — Park and Ang Damage Indices of the Seattle 7 Story Models
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1181



1.40

120 o/
o
)
S 1.00
>
£ 0.80 —*— R0.050ST0.067
& —*—R0.050ST0.067V
E 160 R0.050ST0.096
= 0.
g R0.050ST0.096V
S —+—R0.070ST0.067
£ 040 —e—R0.070ST0.067V
= . .
ki —+—R0.070ST0.096
0.20 - R0.070ST0.096V
( 2% in 50 yr
0.00 # 10% in 50 yr
0.00 1.00 2.00 3.00 4.00

Kumar and Usami Damage Index

Figure D2.4.7.9¢ — Kumar and Usami Damage Indices of the Seattle 7 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.9.4a — Ductility Demands of the Seattle 9 Story Models Subjected to the
Taft Earthquake (EQ 4).
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Figure D2.4.9.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 9 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.4.9.4c — Roof Drift Ratio of the Seattle 9 Story Models Subjected to the
Taft Earthquake (EQ 4).
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Figure D2.4.9.4d — Park and Ang Damage Indices of the Seattle 9 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.4.9.4e — Kumar and Usami Damage Indices of the Seattle 9 Story Models
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Figure D2.4.9.5a — Ductility Demands of the Seattle 9 Story Models Subjected to the
Hollister Earthquake (EQ 5).
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Figure D2.4.9.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 9 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.4.9.5¢ — Roof Drift Ratio of the Seattle 9 Story Models Subjected to the
Hollister Earthquake (EQ 5).
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Figure D2.4.9.5d — Park and Ang Damage Indices of the Seattle 9 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.4.9.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Seattle 9 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.9.9¢ — Roof Drift Ratio of the Seattle 9 Story Models Subjected to the
Northridge Earthquake (EQ 9).
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Figure D2.4.9.9d — Park and Ang Damage Indices of the Seattle 9 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.4.9.9¢ — Kumar and Usami Damage Indices of the Seattle 9 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.3.4a — Ductility Demands of the Salt Lake City 3 Story Models
Subjected to the Taft Earthquake (EQ 4).

0-80
0.70
C)
g 0.60
o
' 050 --R0.050ST0.027V
= R0.050ST0.039V
& 0-40 ——R0.070ST0.027V
= -e-R0.070ST0.039V
- 0:30
=
g
£ 0.20
©
7]
0-10
0-00

-4.00 -3.00 -2.00 -1.00 0.00 1.00 2.00 3.00 4.00
Change in Ductility Demand

Figure D2.5.3.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 3 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.3.4d — Park and Ang Damage Indices of the Salt Lake City 3 Story
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Figure D2.5.3.5a — Ductility Demands of the Salt Lake City 3 Story Models
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Figure D2.5.3.5b — Change in Ductility Demands Due to Vertical Accelerations for
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Figure D2.5.3.5¢ — Roof Drift Ratio of the Salt Lake City 3 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.5.3.5d — Park and Ang Damage Indices of the Salt Lake City 3 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.3.5¢ — Kumar and Usami Damage Indices of the Salt Lake City 3 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.3.9a — Ductility Demands of the Salt Lake City 3 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.3.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 3 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.3.9¢c — Roof Drift Ratio of the Salt Lake City 3 Story Models Subjected
to the Northridge Earthquake (EQ 9).
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Figure D2.5.3.9d — Park and Ang Damage Indices of the Salt Lake City 3 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.3.9¢ — Kumar and Usami Damage Indices of the Salt Lake City 3 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.5.4b — Change in Ductility Demands Due to Vertical Accelerations for
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Figure D2.5.5.4d — Park and Ang Damage Indices of the Salt Lake City 5 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.5.5¢ — Roof Drift Ratio of the Salt Lake City 5 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.5.5.5d — Park and Ang Damage Indices of the Salt Lake City 5 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.5.5¢ — Kumar and Usami Damage Indices of the Salt Lake City 5 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.5.9a — Ductility Demands of the Salt Lake City 5 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.5.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 5 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.5.9¢ — Roof Drift Ratio of the Salt Lake City 5 Story Models Subjected
to the Northridge Earthquake (EQ 9).
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Figure D2.5.5.9d — Park and Ang Damage Indices of the Salt Lake City 5 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.5.9¢ — Kumar and Usami Damage Indices of the Salt Lake City 5 Story
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Figure D2.5.7.4a — Ductility Demands of the Salt Lake City 7 Story Models
Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.7.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 7 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.7.4c — Roof Drift Ratio of the Salt Lake City 7 Story Models Subjected
to the Taft Earthquake (EQ 4).
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Figure D2.5.7.4d — Park and Ang Damage Indices of the Salt Lake City 7 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.7.4¢ — Kumar and Usami Damage Indices of the Salt Lake City 7 Story
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Figure D2.5.7.5a — Ductility Demands of the Salt Lake City 7 Story Models

Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.7.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 7 Story Models Subjected to the Hollister Earthquake (EQ 5).

0.80

070 ;A

0.60 //}/
%
——R0.050ST0.053

—*—R0.050ST0.053V
R0.050ST0.076

0.50

Earthquake Intensity -- PGA (g).

0.40
R0.050ST0.076V
0.30 ——RO0.070ST0.053
' —e—R0.070ST0.053V
0204 & ] ~|—=—RO0.070ST0.076
' —e—R0.070ST0.076V
2% in 50 yr
010 10% in 50 yr
0.00 ¢ !
0.000 0.010 0.020 0.030 0.040 0.050 0.060

Roof Drift Ratio

Figure D2.5.7.5¢ — Roof Drift Ratio of the Salt Lake City 7 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.5.7.5¢ — Kumar and Usami Damage Indices of the Salt Lake City 7 Story
Models Subjected to the Hollister Earthquake (EQ 5).

1209



0.80

0.70

0.60

—x— R0.050ST0.053
—*—R0.050ST0.053V
R0.050ST0.076
R0.050ST0.076V
——R0.070ST0.053
—e—R0.070ST0.053V
——R0.070ST0.076
—e—R0.070ST0.076V
2% in 50 yr
10% in 50 yr

0.50

0.40

0.30

Earthquake Intensity -- PGA (g).

10.0 15.0 20.0 25.0 30.0
Ductility Demand

Figure D2.5.7.9a — Ductility Demands of the Salt Lake City 7 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.7.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 7 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.7.9¢c — Roof Drift Ratio of the Salt Lake City 7 Story Models Subjected
to the Northridge Earthquake (EQ 9).

0.80
- 0.70
G
<
< 0.60
o
050
£ —*— R0.050ST0.053
8 0.40 —*—R0.050ST0.053V
£ R0.050ST0.076
£ 030 R0.050ST0.076V
% 0.
S —+—R0.070ST0.053
020 — Mt — — L _____ |—=—R0.070ST0.053V
= | —=—R0.070ST0.076
0.10 —e—R0.070ST0.076V
2% in 50 yr
0.00 ¢ 10% in 50 yr
0.00 1.00 2.00 3.00 4.00

Park and Ang Damage Index

Figure D2.5.7.9d — Park and Ang Damage Indices of the Salt Lake City 7 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.7.9¢ — Kumar and Usami Damage Indices of the Salt Lake City 7 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.9.4a — Ductility Demands of the Salt Lake City 9 Story Models

Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.9.4b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 9 Story Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.9.4c — Roof Drift Ratio of the Salt Lake City 9 Story Models Subjected
to the Taft Earthquake (EQ 4).
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Figure D2.5.9.4d — Park and Ang Damage Indices of the Salt Lake City 9 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.9.4e — Kumar and Usami Damage Indices of the Salt Lake City 9 Story
Models Subjected to the Taft Earthquake (EQ 4).
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Figure D2.5.9.5a — Ductility Demands of the Salt Lake City 9 Story Models
Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.9.5b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 9 Story Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.9.5¢ — Roof Drift Ratio of the Salt Lake City 9 Story Models Subjected
to the Hollister Earthquake (EQ 5).
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Figure D2.5.9.5d — Park and Ang Damage Indices of the Salt Lake City 9 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.9.5¢ — Kumar and Usami Damage Indices of the Salt Lake City 9 Story
Models Subjected to the Hollister Earthquake (EQ 5).
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Figure D2.5.9.9a — Ductility Demands of the Salt Lake City 9 Story Models
Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.9.9b — Change in Ductility Demands Due to Vertical Accelerations for
the Salt Lake City 9 Story Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.9.9¢ — Roof Drift Ratio of the Salt Lake City 9 Story Models Subjected
to the Northridge Earthquake (EQ 9).

1218



0.80

070
E)
§ 0.60
! 050
2 —+—R0.050ST0.062
g 0.40 —»—R0.050ST0.062V
£ R0.050ST0.089
£ 030 R0.050ST0.089V
s —+—R0.070ST0.062
€020 p— —— o _____|——R0.070ST0.062V
g ——R0.070ST0.089
0.10 ——R0.070ST0.089V
2% in 50 yr
0.00 4 10% in 50 yr
0.00 1.00 2.00 3.00 4.00

Park and Ang Damage Index

Figure D2.5.9.9d — Park and Ang Damage Indices of the Salt Lake City 9 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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Figure D2.5.9.9¢ — Kumar and Usami Damage Indices of the Salt Lake City 9 Story
Models Subjected to the Northridge Earthquake (EQ 9).
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