Appendix C
Earthquake Time History Plots
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FIGURE C-1

Spectrally Matched Time History - OLE

1965 Puget Sound Earthquake, USGS Station 2101, 176 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-2

Spectrally Matched Time History - OLE
1974 Peru Coast Earthquake, Zarate Station, 0 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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FIGURE C-3

Spectrally Matched Time History - OLE

1997 Michoacan Earthquake, Unio Station, 0 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-4

Spectrally Matched Time History - CLE

2001 Nisqually Earthquake, PCEP Station, 0 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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FIGURE C-5

Spectrally Matched Time History - CLE

2001 Nisqually Earthquake, PCEP Station, 90 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-6

Spectrally Matched Time History - CLE

1997 Michoacan Earthquake, Cale Station, 180 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-7

Spectrally Matched Time History - CLE
1949 Western WA Earthquake, Olympia Station, 356 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-8

Spectrally Matched Time History - CLE

Cascadia Megathrust Synthetic Earthquake, ALL0O05

Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-9

Spectrally Matched Time History - CLE

Cascadia Megathrust Synthetic Earthquake, ALL0O09

Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-10

Spectrally Matched Time History - MCE

2001 Nisqually Earthquake, PCEP Station, 0 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-11

Spectrally Matched Time History - MCE

2001 Nisqually Earthquake, PCEP Station, 90 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-12

Spectrally Matched Time History - MCE

1997 Michoacan Earthquake, Cale Station, 180 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-13

Spectrally Matched Time History - MCE

1949 Western WA Earthquake, Olympia Station, 356 deg Component
Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-14

Spectrally Matched Time History - MCE

Cascadia Megathrust Synthetic Earthquake, ALL0O05

Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-15

Spectrally Matched Time History - MCE

Cascadia Megathrust Synthetic Earthquake, ALL0O09

Rock (NEHRP B/C Boundary) Site

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-16
Idealized Soil Profiles for Site Response Analysis
Port of Anchorage Intermodal Expansion, Northern Expansion

Anchorage, Alaska

CH2MHILL



G/G,,.,

Damping, %

Darendeli for Pl = 0% (2001)

1 — =
0.8 —
0.6 —
) 6, = 0.25 atm
04 —
: o, =1atm
) G, =4 atm
0.2 — o, =16 atm
O \\\\H‘ \\\\H‘ \\\\H‘ T T TTT
0.0001 0.001 0.01 0.1 1
Shear Strains, %
25
20 —
15 —
10 —
5 |
O \\\\H‘ \\\\H‘ \\\\H‘ T T TTT
0.0001 0.001 0.01 0.1 1

Shear Strains, %

FIGURE C-17

G/G,,,, and Damping vs. Shear Strain Curves

for Sandy and Gravelly Soils

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZMHILL
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FIGURE C-18

G/G,,,, and Damping vs. Shear Strain Curves

for Clayey Soils

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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FIGURE C-19

Calculated Time Histories - OLE

1965 Puget Sound Earthquake at USGS Station 2101, 176 deg component
Landward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZNIHILL
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FIGURE C-20

Calculated Response Spectra - OLE

1965 Puget Sound Earthquake at USGS Station 2101, 176 deg component
Landward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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FIGURE C-21

Calculated Time Histories - OLE

1974 Peru Coast Earthquake at ZARATE Station, 0 deg component
Landward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZNIHILL
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FIGURE C-22

Calculated Response Spectra - OLE

1974 Peru Coast Earthquake at ZARATE Station, 0 deg component
Landward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2MHILL
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FIGURE C-23

Calculated Time Histories - OLE
1997 Michoacan Earthquake at UNIO Station, 0 deg component
Landward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZNIHILL
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FIGURE C-24

Calculated Response Spectra - OLE

1997 Michoacan Earthquake at UNIO Station, 0 deg component
Landward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2MHILL
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FIGURE C-25

Calculated Time Histories - OLE
1965 Puget Sound Earthquake at USGS Station 2101, 176 deg component
Seaward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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FIGURE C-26
Calculated Response Spectra - OLE

1965 Puget Sound Earthquake at USGS Station 2101, 176 deg component

Seaward Soil Profile
Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2MHILL



Acc, g

Acc, g

Acc, g

Acc, g

Acc, g

0.4
0.2

-0.2 —

-0.4

0.4
0.2

-0.2
-0.4

0.4
0.2

-0.2
-0.4

0.4
0.2

-0.2
-0.4

0.4
0.2

-0.2
-0.4

Mudline (Elev. -51")

20 30 40

Middle of Unconsolidated BCF (Elev. -90")

M e Ay,
e Ul A i i

20 30 40

20 30 40

Top of Glacial Drift (Elev. -200")

I"WMW'WWWMM“ At
AP

20 30 40

20 30 40

FIGURE C-27

Calculated Time Histories - OLE

1974 Peru Coast Earthquake at ZARATE Station, 0 deg component
Seaward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska

CH2ZNIHILL
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FIGURE C-28

Calculated Response Spectra - OLE

1974 Peru Coast Earthquake at ZARATE Station, 0 deg component
Seaward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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FIGURE C-29

Calculated Time Histories - OLE

1997 Michoacan Earthquake at UNIO Station, 0 deg component
Seaward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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FIGURE C-30

Calculated Response Spectra - OLE

1997 Michoacan Earthquake at UNIO Station, 0 deg component
Seaward Soil Profile

Port of Anchorage Intermodal Expansion, Northern Expansion
Anchorage, Alaska
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Calculated Maximum Accelerations, Shear Strains and Shear Stresses vs. Depth
Landward Soil Profile, OLE
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Calculated Maximum Accelerations, Shear Strains and Shear Stresses vs. Depth

Seaward Soil Profile, OLE
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FIGURE C-33
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