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FLAC®® Seismic Modeling







Appendix F
FLAC®® Seismic Modeling

Explanation for figure numbering:
Figure F-A.B.C.x
F = Appendix F
A =1 for as-designed, 2 for as-built, and 3 for independent design
B =1 for OLE, 2 for CLE, and 3 for MCE
C = Figure sequence number for set

x = a for the first EQ in sequence, b for the second EQ sequence, etc. (for example, a =
Michoacan, b = Nisqually PO, etc.). Note earthquake record sequence changed from OLE
to CLE and MCE in some cases. See caption to confirm record being used.

Example
Figure F-1.1.9.b

As-designed case, OLE, 9th figure in sequence, Michoacan EQ
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9/4/2012 3:56:28 PM

Units in psf, +ve=Tension
-1.2463E+08
-1.0000E+06
-7.5000E+05
-5.0000E+05
-2.5000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+06
1.5000E+06
1.7500E+08
2.0000E+06
2.2500E+08
2.5000E+06
2.7500E+06
2.7T03E+06

Axes

Figure F-1.1.1.a Facewall Membrane Stress - As-Designed Snapshot At 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 255638
3/22/2012 8:35:02 PM

Units in psf, +ve=Tension
-6.7813E+05
-5.0000E+05
-2.5000E+03
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2. 2500E+06
2.5000E+06
2.B392E+08

Axes

Figure F-1.1.2.a Facewall Membrane Stress - As-Designed Snapshot At 40 Sec - Michoacan EQ Record

F-2
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 255638
3/22/2012 8:35:02 PM

Units in psf, +ve=Tension
-6.7813E+05
-5.0000E+05
-2.5000E+03
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2. 2500E+06
2.5000E+06
2.B392E+08

Axes

Figure F-1.1.3.a Facewall Membrane Stress - As-Designed Snapshot At 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9/4/2012 3:56:04 PM

Units in psf, +ve=Tension
-2.0370E+05
0.0000E+0D0
2 5000E+0D5
5.0000E+DS
7.5000E+DS
1.0000E+0B
1.2500E+06
1.2000E+06
1.7500E+06
2.0000E+0DA
2. 2500E+DR
2 5000E+DA
2.7500E+0D8
3.0000E+0D6
3.2500E+0DR
3.5000E+0DA
3.7500E+06
4 0000E+D6
4 037BE+D6

Axes

Figure F-1.1.4.a Tailwall Membrane Stress - As-Designed Snapshot At 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563525
9/4/2012 3:56:08 PM

Units in psf, +ve=Tension
-2 1361E+05
0.0000E+0D0
2 5000E+0D5
5.0000E+DS
7.5000E+DS
1.0000E+0B
1.2500E+06
1.2000E+06
1.7500E+06
2.0000E+0DA
2. 2500E+DR
2 5000E+DA
2.7500E+0D8
3.0000E+0D6
3.2500E+0DR
3.5000E+0DA
3.7500E+06
4 0000E+D6
4 2500E+06
4 S000E+06
4 B448E+06

Axes

Figure F-1.1.5.a Tailwall Membrane Stress - As-Designed Snapshot At 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 810212
9/4/2012 35615 PM

Units in psf, +ve=Tension
-2 A439E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06

I 4 S000E+06
4 TEBEE+06

Axes

Figure F-1.1.6.a Tailwall Membrane Stress - As-Designed Snapshot At 63 Sec - Michoacan EQ Record
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APPENDIX F

Step 810212

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/4/2012 3:56:53 PM

-8.8148E+00
-8.5000E+00
-5.0000E+00
-7.5000E+00
-7.0000E+00
-6.5000E+00
-6.0000E+00
-5.6000E+00
-5.0000E+00
-4.5000E+00
-4.0000E+00
-3.5000E+00
-3.0000E+00
-2.5000E+00
-2.0000E+00
-1.5000E+00
-1.0000E+00
-5.0000E-01
0.0000E+00
1.2663E-01

Axes

Units in ft, -ve=Seaward

Figure F-1.1.7.a. Permanent Soil X-Displacement Contours - As-Designed - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 810212
9/4/2012 36713 PM

Contour of Eff. Shear Sirain Increment
Calculated by Volumetric Averaging|
g.4504E-07
1.5000E-02
3.0000E-02
4.5000E-02
§.0000E-02
7.6000E-02
9.0000E-02
1.0500E-01

1.2000E-01
I 1.3500E-01

1.5000E-01
1.6500E-01
1.8000E-01
1.9500E-01
2.1000E-01
2.2500E-01
2.4000E-01
2.5500E-01
2.7000E-01
2.7347E-01

Axes

Figure F-1.1.8.a. Effective Shear Strain Contours - As-Designed - Michoacan EQ Record

F-8 ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 249535
9472012 4:0717 PM

Units in psf, +ve=Tension
-1.1163E+06
-1.0000E+06
-7.5000E+05
-5.0000E+05
-2.5000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+06

I 1.5000E+06
1.56B2E+08

Axes

Figure F-1.1.1.b Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9/4/2012 4:07:20 PM

Units in psf, +ve=Tension
-1.4178E+08
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06

I 3.5000E+06
3.8404E+06

Axes

Figure F-1.1.2.b Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563525
9/4/2012 4:07:25 PM

Units in psf, +ve=Tension
-1.0267E+06
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06
3.5000E+06
4.0000E+06

I 4 5000E+06
4. 6844E+08

Axes

Figure F-1.1.3.b Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1026487
9/4/2012 4:07:31 PM

Units in psf, +ve=Tension
-1.0036E+06
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06
3.5000E+06
4.0000E+06

I 4 5000E+06
4.9114E+06

Axes

Figure F-1.1.4.b Facewall Membrane Stress - As-Designed Snapshot 83 Sec - Nisqually PO EQ Record

F-12 ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 249535
9/4/2012 4:06:46 PM

Units in psf, +ve=Tension
-1.9620E+04
0.0000E+0D0
2 5000E+0D5
5.0000E+DS
7.5000E+DS
1.0000E+0B
1.2500E+06
1.2000E+06
1.7500E+06
2.0000E+0DA
2. 2500E+DR

I 2 5000E+0DA
2.8301E+08

Axes

Figure F-1.1.5.b Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9/4/2012 4:06:53 PM

Units in psf, +ve=Tension
-4 6334E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06

I 4 S000E+06
4 8264E+06

Axes

Figure F-1.1.6.b Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563525
9/4/2012 4:06:58 PM

Units in psf, +ve=Tension
-3.1382E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6

I 5.0000E+DA
5.3525E+08

Axes

Figure F-1.1.7.b Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1026487
9/4/2012 4:07.07 PM

Units in psf, +ve=Tension
-3.0837E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
5.5704E+08

Axes

Figure F-1.1.8.b Tailwall Membrane Stress - As-Designed Snapshot 83 Sec - Nisqually PO EQ Record
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APPENDIX F

Step 1026487

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/4/2012 4:07:46 PM

-1.0656E+01
-1.0000E+01
-4.0000E+00
-5.0000E+00
-7.0000E+00
-6.0000E+00
-5.0000E+00
-4.0000E+00
-3.0000E+00
-2.0000E+00
-1.0000E+00
I 0.0000E+00
28722E-01

Axes

Units in ft, -ve=Seaward

Figure F-1.1.9.b Permanent Soil X-Displacement Contours - As-Designed - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1026487
9/4/2012 4:08:01 PM

Contour of Eff. Shear Sirain Increment
Calculated by Volumetric Averaging|
8.2056E-07
1.5000E-02
3.0000E-02
4.5000E-02
§.0000E-02
7.6000E-02
9.0000E-02
1.0500E-01

1.2000E-01
I 1.3500E-01

1.5000E-01
1.6500E-01
1.8000E-01
1.9500E-01
2.1000E-01
2.2500E-01
2.4000E-01
2.5500E-01
2.7000E-01
2.8500E-01
2.8019E-01

Axes

Figure F-1.1.10.b Effective Shear Strain Contours - As-Designed - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 249535
9/4/2012 4:02:08 PM

Units in psf, +ve=Tension
-1.0948E+08
-1.0000E+06
-7.5000E+05
-5.0000E+05
-2.5000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+06

I 1.5000E+06
1.7451E+08

Axes

Figure F-1.1.1.c Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9/4/2012 4:02:11 PM

Units in psf, +ve=Tension
-1.2276E+08
-1.0000E+06
-7.5000E+05
-5.0000E+05
-2.5000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+06
1.5000E+06
1.7500E+08
2.0000E+06
2.2500E+08
2.5000E+06
2.7500E+06
3.0000E+06
3.2500E+06
3.5000E+06
3.7135E+06

Axes

Figure F-1.1.2.c Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually P90 EQ Record

F-20
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563525
9/4/2012 4:0215 PM

Units in psf, +ve=Tension
-1.2457E+08
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06
3.5000E+06

I 4.0000E+06
4 4559E+06

Axes

Figure F-1.1.3.c Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1024999
9/4/2012 4:02:22 PM

Units in psf, +ve=Tension
-1.3014E+08
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06
3.5000E+06
4.0000E+06
4 5000E+06
5.0000E+06
5.2365E+06

Axes

Figure F-1.1.4.c Facewall Membrane Stress - As-Designed Snapshot 83 Sec - Nisqually P90 EQ Record

F-22

ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 249535
9/4/2012 4:01:38 PM

Units in psf, +ve=Tension
-1.6888E+05
0.0000E+0D0
2 5000E+0D5
5.0000E+DS
7.5000E+DS
1.0000E+0B
1.2500E+06
1.2000E+06
1.7500E+06
2.0000E+0DA
2. 2500E+DR
2 5000E+DA
2.7500E+0D8
3.0000E+0D6
3.2500E+0DA
3.3172E+08

Axes

Figure F-1.1.5.c Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9/4/2012 4:01:45 PM

Units in psf, +ve=Tension
-1.8238E+05
0.0000E+0D0
2 5000E+0D5
5.0000E+DS
7.5000E+DS
1.0000E+0B
1.2500E+06
1.2000E+06
1.7500E+06
2.0000E+0DA
2. 2500E+DR
2 5000E+DA
2.7500E+0D8
3.0000E+0D6
3.2500E+0DR
3.5000E+0DA
3.7500E+0A
3.9947E~+0R

Axes

Figure F-1.1.6.c Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually P90 EQ Record

F-24
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563525
9/4/2012 4:01:50 PM

Units in psf, +ve=Tension
-1.6249E+05
0.0000E+0D0
2 5000E+0D5
5.0000E+DS
7.5000E+DS
1.0000E+0B
1.2500E+06
1.2000E+06
1.7500E+06
2.0000E+0DA
2. 2500E+DR
2 5000E+DA
2.7500E+0D8
3.0000E+0D6
3.2500E+0DR
3.5000E+0DA
3.7500E+06
4 0000E+D6
4 2500E+06
4 S000E+06
4 B87TAE+06

Axes

Figure F-1.1.7.c Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1024999
9/4/2012 4:01:57 PM

Units in psf, +ve=Tension
-1.6849E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6

I 5.0000E+DA
5.2613E+08

Axes

Figure F-1.1.8.c Tailwall Membrane Stress - As-Designed Snapshot 83 Sec - Nisqually P90 EQ Record
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APPENDIX F

Step 1024999

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/4/2012 4:02:38 PM

-7.3B43E+00
-7.0000E+00
-6.5000E+00
-6.0000E+00
-5.5000E+00
-5.0000E+00
-4.5000E+00
-4.0000E+00
-3.5000E+00
-3.0000E+00
-2.5000E+00
-2.0000E+00
-1.5000E+00
-1.0000E+00
-5.0000E-01
0.0000E+00
1.7007E-01

Axes

Units in ft, -ve=Seaward

Figure F-1.1.9.c Permanent Soil X-Displacement Contours - As-Designed - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1024999
9/4/2012 4:02:58 PM

Contour of Eff. Shear Sirain Increment
Calculated by Volumetric Averaging|
§.3426E-07
1.5000E-02
3.0000E-02
4.5000E-02
§.0000E-02
7.6000E-02
9.0000E-02
I 1.0500E-01

1.2000E-01
1.3500E-01
1.5000E-01
1.6500E-01
1.8000E-01
1.9500E-01
2.1000E-01
I 2.2500E-01
2.3843E-01

Axes

Figure F-1.1.10.c Effective Shear Strain Contours - As-Designed - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9/4/2012 4:14:08 PM

Units in psf, +ve=Tension
-1.4639E+08
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06

I 3.5000E+06
3.7680E+06

Axes

Figure F-1.1.1.d Facewall Membrane Stress - As-Designed Snapshot At 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563525
9472012 41413 PM

Units in psf, +ve=Tension
-1.3284E+08
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06
3.5000E+06

I 4.0000E+06
4 Z886E+06

Axes

L]

Figure F-1.1.2.d Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 781184
9472012 41418 PM

Units in psf, +ve=Tension
-1.3711E+0B
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06
3.5000E+06
4.0000E+06
4 5000E+06
5.0000E+06
5.3076E+08

Axes

Figure F-1.1.3.d Facewall Membrane Stress - As-Designed Snapshot 60 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1062746
9472012 4:14:27 PM

Units in psf, +ve=Tension
-1.3427E+08
-1.0000E+06
-5.0000E+03
0.0000E+00
5.0000E+05
1.0000E+08
1.5000E+06
2.0000E+08
2.5000E+06
3.0000E+06
3.5000E+06
4.0000E+06
4 5000E+06
5.0000E+06
5.6000E+08
5.7174E+06

Axes

Figure F-1.1.4.d Facewall Membrane Stress - As-Designed Snapshot 86 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 355865
9472012 41758 PM

Units in psf, +ve=Tension
-3.3772E+05
-2.5000E+05
0.0000E+00
2 5000E+DS
5.0000E+D5
7.5000E+D5
1.0000E+06
1.2500E+06
1.5000E+06
1. 7500E+06
2.0000E+DA
2.2500E+0D6
2 5000E+0D6
2.7500E+0D6
3.0000E+DA
3.2500E+0D6
3.5000E+06
3.7500E+DA
4 0000E+D6
4 2500E+06
4 24B0E+06

Axes

Figure F-1.1.5.d Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563525
9/4/2012 4:18:04 PM

Units in psf, +ve=Tension
-6.8815E+05
-5.0000E+DS
0.0000E+00
5.0000E+DS
1.0000E+06
1.5000E+08
2.0000E+0DA
2 5000E+DA
3.0000E+0DA
3.5000E+06
4 0000E+D6
4 S000E+06
5.0000E+DA
5.5000E+0D6
5.9436E+06

Axes

Figure F-1.1.6.d Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Western Washington EQ Record

F-34
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 781184
9/4/2012 4:18:08 PM

Units in psf, +ve=Tension
-3.8860E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06

I 4 S000E+06
4 H002E+06

Axes

Figure F-1.1.7.d Tailwall Membrane Stress - As-Designed Snapshot 60 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1062746
9472012 41816 PM

Units in psf, +ve=Tension
-8.1342E+05
-5.0000E+DS
0.0000E+00
5.0000E+DS
1.0000E+06
1.5000E+08
2.0000E+0DA
2 5000E+DA
3.0000E+0DA
3.5000E+06
4 0000E+D6
4 S000E+06
5.0000E+DA
5.5000E+0D6
6.0000E+DA
6.2434E+08

Axes

Figure F-1.1.8.d Tailwall Membrane Stress - As-Designed Snapshot 86 Sec - Western Washington EQ Record

F-36
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1062746
9/4/2012 4:14:46 PM

Units in ft, -ve=Seaward
-3 17E3E+D1
-3.0000E+01
-2 7500E+D1
-2 5000E+01
-2 2500E+01
-2.0000E+M
-1.7800E+01
-1.5000E+01
-1.2500E+01
-1.0000E+0D1
-7.5000E+00
-5.0000E+00
-2 B000E+00
0.0000E+0D
1.3798E+00

Axes

Figure F-1.1.9.d Permanent Soil X-Displacement Contours - As-Designed - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1062746
9/4/2012 4:15:08 PM

Contour of Eff. Shear Sirain Increment
Calculated by Volumetric Averaging|
9.81680E-07
7.6000E-02
1.5000E-01
2.2500E-01
3.0000E-01
3.7500E-01
I 4.5000E-01

5.2500E-01
§.0000E-01
§.7500E-01
T.5000E-01
8.2500E-01
9.0000E-01
9.7500E-01
I 1.0500E+00
1.1025E+00

Axes

Figure F-1.1.10.d Effective Shear Strain Contours - As-Designed - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 249579
97472012 5:24:00 P

Units in psf, +ve=Tension
9. 4742E+HI5
-8.0000E-+15
-6.0000E+15
-4 0000E-+15
-2.0000E-+15
0.0000E-+10
2.0000E+H25
4 .0000E+HIS
5.0000E+H15
8.0000E-+H15
1.0000E-+JB
1.2000E+06

I 1.4000EHB
1. 4276EHIB

Axes

Figure F-1.2.1.a Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:24:04 P

Units in psf, +ve=Tension
-1.0584E-+IB
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06

I 1.7500EHIB
1.9494E+HB

Axes

Figure F-1.2.2.a Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 568569
97472012 B:24:13 P

Units in psf, +ve=Tension
-11213E+HB
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2. 26500E+H6
2. 2728EHIB

Axes

Figure F-1.2.3.a Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 810256
97472012 B:24:23 P

Units in psf, +ve=Tension
-1.0842E+16
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2.2379EHIB

Axes

Figure F-1.2.4.a Facewall Membrane Stress - As-Designed Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 249579
97472012 B:23:16 P

Units in psf, +ve=Tension
-5.8322E+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6

I 2. 2500E+HI6
2 4750E+HIB

Axes

Figure F-1.2.5.a Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:23:22 P

Units in psf, +ve=Tension
-4 5206E-+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2393EH6

Axes

Figure F-1.2.6.a Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Michoacan EQ Record

F-44 ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 568569
97472012 B:23:31 P

Units in psf, +ve=Tension
-7 9131E+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3 B722EHIG

Axes

Figure F-1.2.7.a Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 810256
97472012 B:23:43 P

Units in psf, +ve=Tension
-B.1746E+14
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.7Z26EEHIG

Axes

Figure F-1.2.8.a Tailwall Membrane Stress - As-Designed Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 810256
97472012 B:24:40 P

Units in ft, -ve=Seaward
-2.3215E+10
-2 2000E-+10
-2.0000E-+10
-1.8000E-+10
-1.6000E-+10
-1.4000E-+10
-1.2000E-+10
-1.0000E-+10
-3.0000E-01
-6.0000E-01
-4.0000E-01
-2.0000E-01

I 0.0000E-+HI0

1.9277E-02

Axes

Figure F-1.2.9.a Permanent Soil X-Displacement Contours - As-Designed - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 810256
97472012 B:24:57 P

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
3AY30E-07
5.0000E-03
1.0000E-02
1.5000E-02
2.0000E-02
2.5000E-02
3.0000E-02

Axes

Figure F-1.2.10.a Effective Shear Strain Contours - As-Designed - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 249579
97472012 5:24:00 P

Units in psf, +ve=Tension
9. 4742E+HI5
-8.0000E-+15
-6.0000E+15
-4 0000E-+15
-2.0000E-+15
0.0000E-+10
2.0000E+H25
4 .0000E+HIS
5.0000E+H15
8.0000E-+H15
1.0000E-+JB
1.2000E+06

I 1.4000EHB
1. 4276EHIB

Axes

Figure F-1.2.1.b Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:24:04 P

Units in psf, +ve=Tension
-1.0584E-+IB
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06

I 1.7500EHIB
1.9494E+HB

Axes

Figure F-1.2.2.b Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 568569
97472012 B:24:13 P

Units in psf, +ve=Tension
-11213E+HB
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2. 26500E+H6
2. 2728EHIB

Axes

Figure F-1.2.3.b Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 810256
97472012 B:24:23 P

Units in psf, +ve=Tension
-1.0842E+16
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2.2379EHIB

Axes

Figure F-1.2.4.b Facewall Membrane Stress - As-Designed Snapshot 83 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 249579
97472012 B:23:16 P

Units in psf, +ve=Tension
-5.8322E+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6

I 2. 2500E+HI6
2 4750E+HIB

Axes

Figure F-1.2.5.b Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:23:22 P

Units in psf, +ve=Tension
-4 5206E-+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2393EH6

Axes

Figure F-1.2.6.b Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 568569
97472012 B:23:31 P

Units in psf, +ve=Tension
-7 9131E+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3 B722EHIG

Axes

Figure F-1.2.7.b Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 810256
97472012 B:23:43 P

Units in psf, +ve=Tension
-B.1746E+14
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.7Z26EEHIG

Axes

Figure F-1.2.8.b Tailwall Membrane Stress - As-Designed Snapshot 83 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 810256
97472012 B:24:40 P

Units in ft, -ve=Seaward
-2.3215E+10
-2 2000E-+10
-2.0000E-+10
-1.8000E-+10
-1.6000E-+10
-1.4000E-+10
-1.2000E-+10
-1.0000E-+10
-3.0000E-01
-6.0000E-01
-4.0000E-01
-2.0000E-01

I 0.0000E-+HI0

1.9277E-02

Axes

Figure F-1.2.9.b Permanent Soil X-Displacement Contours - As-Designed - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 810256
97472012 B:24:57 P

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
3AY30E-07
5.0000E-03
1.0000E-02
1.5000E-02
2.0000E-02
2.5000E-02
3.0000E-02

Axes

Figure F-1.2.10.b Effective Shear Strain Contours - As-Designed - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 249579
97472012 B:43:20 P

Units in psf, +ve=Tension
-1.0872E+IB
-1.0000E-+HIE
-8.0000E+15
-6.0000E+15
-4.0000E-+15
-2.0000E-+15
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+H15
1.0000E+0G6

I 1.2000EHB
1.3510EHB

Axes

Figure F-1.2.1.c Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:43:25 P

Units in psf, +ve=Tension
-1.0150E-+16
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06

I 1.7500EHIB
1.9476EHIB

Axes

Figure F-1.2.2.c Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 568569
97472012 B:43:32 P

Units in psf, +ve=Tension
-1 ME7EHIE
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2 1529EH6

Axes

Figure F-1.2.3.c Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 810256
97472012 B:43:42 P

Units in psf, +ve=Tension
-1.0628E+16
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2. 26500E+H6
2.3330E+HI6

Axes

Figure F-1.2.4.c Facewall Membrane Stress - As-Designed Snapshot 63 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 249579
97472012 B:42:20 P

Units in psf, +ve=Tension
-B.1223E+04
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+15
1.0000E+0G6
1.2000EHB
1.4000EHB
1.6000E-HIE
1.8000E-+06

I 2.0000E-+HDG
2.0226E+HIB

Axes

Figure F-1.2.5.c Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 355509
97472012 B:42:25 P

Axes

Units in psf, +ve=Tension

2.9460E+D4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)G
3.2199E+HE

F-64

Figure F-1.2.6.c Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 568569
97472012 B:42:35 P

Axes

Units in psf, +ve=Tension

2.7206E+)4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.2600E+HI6
3.4B99EHIE

Figure F-1.2.7.c Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 810256
97472012 B:42:50 P

Axes

Units in psf, +ve=Tension

4 B99ZEHA
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.2600E+HI6
3.5000E+HIE
3.5490E+H16

F-66

Figure F-1.2.8.c Tailwall Membrane Stress - As-Designed Snapshot 63 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 810256
97472012 B:44:03 P

Units in ft, -ve=Seaward
-1.89831E+10
-1.8000E-+10
-1.6000E-+I0
-1.4000E-+10
-1.2000E-+10
-1.0000E-+10
-8.0000E-01
-6.0000E-01
-4.0000E-01
-2.0000E-01

I 0.0000E-+10
1.2281E-M

Axes

Figure F-1.2.9.c Permanent Soil X-Displacement Contours - As-Designed - Nisqually P90 EQ Record

ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX F-67
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 810256
97472012 B:44:34 P

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
1.9452E-08
5.0000E-03
1.0000E-02
1.5000E-02
2.0000E-02
2.5000E-02
3.0000E-02

Axes

Figure F-1.2.10.c Effective Shear Strain Contours - As-Designed - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 249579
97472012 B:51:16 P

Units in psf, +ve=Tension
-1.0482E+16
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06

I 1.7500EHIB
1.9038E+H6

Axes

Figure F-1.2.1.d Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:51:22 P

Units in psf, +ve=Tension
-1.2329E+H1B
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2. 26500E+H6
2. 5000E+HI6
25Z244E+HIB

Axes

Figure F-1.2.2.d Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 568569
97472012 B:51:32 P

Units in psf, +ve=Tension
-1.0793E+I6
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06
1.7500EHIB
2.0000E-+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.2613EHIB

Axes

Figure F-1.2.3.d Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

Step 1062750

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

97472012 B:52:18 P

-1.0631E-+HIB
-7 .5000E-+05
-2.5000E-+05

Units in psf, +ve=Tension

2.5000E+H)5
7 B000EHIS
1.2500E+HIG
1.7500EHIG
2. 2600E+HIG
2.7500EHIE
3.2600EHIE
3.7500E+HIE
3.9052E+HI6

Axes

Figure F-1.2.4.d Facewall Membrane Stress - As-Designed Snapshot 86 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 249579
97472012 B:50:16 P

Units in psf, +ve=Tension
-2.2474E+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.5974EHIG

Axes

Figure F-1.2.5.d Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:50:22 P

Units in psf, +ve=Tension
-1.4612E+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.6190E+HIG

Axes

Figure F-1.2.6.d Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 568569
97472012 B:50:30 P

Units in psf, +ve=Tension
-2.1838E+15
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.7500E+HIG
4 0000E+HI6
4. 2600E+H6
4.5000E-+H6
4 5BE3IEHIE

Axes

Figure F-1.2.7.d Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Western Washington EQ Record
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FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1062750
97472012 B:51:02 P

Units in psf, +ve=Tension
-1.9603E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6

I 4 5000E-+HI6
4 9716E+HIG

Axes

Figure F-1.2.8.d Tailwall Membrane Stress - As-Designed Snapshot 86 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1062750
97472012 B:52:37 PM

Units in ft, -ve=Seaward
-1.1515E-+H01
-1.1000E-+1
-1.0000E-+1
-9.0000E-+10
-8.0000E-+10
-7 .0000E-+10
-6.0000E-+I0
-5.0000E-+10
-4.0000E-+10
-3.0000E-+10
-2.0000E-+20
-1.0000E-+10
0.0000E-+HI0
1.0000E-+HO
1.9755E+H0

Axes

Figure F-1.2.9.d Permanent Soil X-Displacement Contours - As-Designed - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1062790
97472012 B:59:35 P

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
1.8742E-07
1.0000E-02
2.0000E-02
3.0000E-02
4.0000E-02
5.0000E-02
5.0000E-02
7.0000E-02
§.0000E-02
2.0000E-02
1.0000E-01
1.1000E-01
1.2000E-01
1.3000E-01
1.4000E-01
1.5000E-01
1.6000E-01
1.7 000E-01
1.8000E-01
1.8000E-01

Axes

Figure F-1.2.10.d Effective Shear Strain Contours - As-Designed - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 249579
97472012 8:21:33 P

Units in psf, +ve=Tension
-1.2334E+1B
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15

1.0000E-+HB

I 1.2500E+IB

1.3353E+H16

Axes

Figure F-1.3.1.a Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 355509
97472012 5:21:33 P

Units in psf, +ve=Tension
-1.0928E+16
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15

1.0000E-+HB

I 1.2500E+IB

1.4288E+H06

Axes

Figure F-1.3.2.a Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 568569
97472012 5:21:50 P

Units in psf, +ve=Tension
-1 1827 E+HIB
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15

1.0000E-+HB

I 1.2500E+IB

1.4353E+H16

Axes

Figure F-1.3.3.a Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 940529
97472012 82217 P

Units in psf, +ve=Tension
-11723E+HIB
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15

1.0000E-+HB

I 1.2500E+IB

1.4326E+H16

Axes

Figure F-1.3.4.a Facewall Membrane Stress - As-Designed Snapshot 75 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 249579
97472012 5:20:41 P

Units in psf, +ve=Tension
-7 B445E+H14
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+15
1.0000E+0G6
1.2000EHB
1.4000EHB
1.6000E-HIE

I 1.8000E-+06
1.9832E+H16

Axes

Figure F-1.3.5.a Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Michoacan EQ Record
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FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 355909
97472012 B:20:47 P

Units in psf, +ve=Tension
1.8843E+04
2.0000E+H25
4 .0000E+HIS
5.0000E+H15
8.0000E-+H15
1.0000E-+0B
1.2000E+06
1.4000EHB
1.6000EHIB
1.8000E-+HB
2.0000E-+HI6
2. 2000E+H5
2 4000E+H6
2 4083E+H6

Axes

Figure F-1.3.6.a Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 568569
97472012 B:20:57 P

Axes

Units in psf, +ve=Tension

3.8075E+H)4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.8670EHIE

Figure F-1.3.7.a Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 940529
97472012 8:21:11 PMW

Axes

Units in psf, +ve=Tension

4 1567 E+D4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.8000E+H16
2.8936E+HIE

F-86

Figure F-1.3.8.a Tailwall Membrane Stress - As-Designed Snapshot 75 Sec - Michoacan EQ Record
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FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 540529
97472012 5:22:55 P

Axes

Units in ft, -ve=Seaward

-1.7663E-01
-1.7000E-01
-1.6000E-01
-1.5000E-01
-1.4000E-01
-1.3000E-01
-1.2000E-01
-1.1000E-01
-1.0000E-01
-9.0000E-02
-5.0000E-02
-7.0000E-02
-5.0000E-02
-5.0000E-02
-4.0000E-02
-3.0000E-02
-2.0000E-02
-1.0000E-02
0.0000E-+H10
9.3605E-04

Figure F-1.3.9.a Permanent Soil X-Displacement Contours - As-Designed - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 940529
97472012 8:23:13 P

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
2.5840E-08
5.0000E-05
1.2000E-04
1.5000E-04
2.4000E-04
3.0000E-04
3.6000E-04
4.2000E-04
I 4.5O00E-04
5.4000E-04
5.0000E-04
5.6000E-04
7. 2000E-04
7.BO00E-04
8.4000E-04
2.0000E-04
2.6000E-04
1.0000E-03

Axes

Figure F-1.3.10.a Effective Shear Strain Contours - As-Designed - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 249579
97872012 3:32:38 AW

Units in psf, +ve=Tension
-1.051EHIB
-1.0000E-+HIE
-8.0000E+15
-6.0000E+15
-4.0000E-+15
-2.0000E-+15
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+H15
1.0000E+0G6

I 1.2000EHB
1.3916EHB

Axes

Figure F-1.3.1.b Facewall Membrane Stress - As-Designed Snapshot At 10 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 355509
9872012 3:32:44 AW

Units in psf, +ve=Tension
-1.0726E+IB
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15

I -2.5000E+15

0.0000E-+10
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
I 1.5000E+HIG
1.5280E+H)6

Axes

Figure F-1.3.2.b Facewall Membrane Stress - As-Designed Snapshot 20 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 568569
97872012 3:32:56 AW

Units in psf, +ve=Tension
-1.0559E-+16
-1.0000E-+HIE
-7 5000E+I5
-5.0000E+15
-2.5000E+15
0.0000E-+10
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2500E+IB
1.5000E+H06

I 1.7500EHIB
1.7652EHIE

Axes

Figure F-1.3.3.b Facewall Membrane Stress - As-Designed Snapshot 40 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 991974
97872012 3:33:30 AW

Units in psf, +ve=Tension
SATIEEHIS
-7 5000E-+HIS
-5.0000E+15
-2 5000E+15
0.0000E-+H10
2.5000E-+H15
5.0000E+H25
7.A000E+HI5
1.0000E-HIB
1.2600E-+HB
1.5000E-+HIB

I 1.7500E+H06
1.9446EHB

Axes

Figure F-1.3.4.b Facewall Membrane Stress - As-Designed Snapshot 80 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 249579
97872012 3:31:45 AW

Units in psf, +ve=Tension
-3.4142E+04
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+15
1.0000E+0G6
1.2000EHB
1.4000EHB
1.6000E-HIE
1.8000E-+06
2.0000E-+HDG
2. 2000E+H6
2. 3704EHIB

Axes

Figure F-1.3.5.b Tailwall Membrane Stress - As-Designed Snapshot 10 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 355509
97872012 3:31:53 AW

Axes

Units in psf, +ve=Tension

41272EHA
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
2.9204E+H16

F-94

Figure F-1.3.6.b Tailwall Membrane Stress - As-Designed Snapshot 20 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 568569
9872012 3:32:01 AW

Units in psf, +ve=Tension
-1.2948E+05
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.7500E+HIG
4 0000E+HI6
4. 2600E+H6
4.5000E-+H6
4 GIR0EHIE

Axes

Figure F-1.3.7.b Tailwall Membrane Stress - As-Designed Snapshot 40 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 9915974
9872012 3:32:16 AW

Units in psf, +ve=Tension
-2.0373E+HI5
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.6965E+H16

Axes

Figure F-1.3.8.b Tailwall Membrane Stress - As-Designed Snapshot 80 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 9915974
97872012 3:34:01 AW

Units in ft, -ve=Seaward
-1.3449E+10
-1.3000E-+10
-1.2000E-+10
-1.1000E-+10
-1.0000E-+10
-9.0000E-01
-8.0000E-01
-7 .0000E-01
-6.0000E-01
-5.0000E-01
-4.0000E-01
-3.0000E-01
-2.0000E-01
-1.0000E-01
0.0000E-+H10
5.9495E-02

Axes

Figure F-1.3.9.b Permanent Soil X-Displacement Contours - As-Designed - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 9915974
97572012 3:40:03 Al

Axes

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging

2.0491E-08
5.0000E-03
1.0000E-02
1.5000E-02
2.0000E-02
2.5000E-02
3.0000E-02
3.5000E-02
4.0000E-02
4 5000E-02
5.0000E-02
5.8000E-02
5.0000E-02
6.5000E-02
7.0000E-02
7.0000E-02

F-98

Figure F-1.3.10.b Effective Shear Strain Contours - As-Designed - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
9/6/2012 2:53:00 AM

Units in psf, +ve=Tension
§.7085E+03
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+08
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2.5000E+06
2.7500E+06
3.0000E+06
3.2500E+06
3.6000E+08
3.6159E+06

Axes

Figure F-2.1.1.a Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/5/2012 2:53:04 AM

Units in psf, +ve=Tension
1.66877TE+D5
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06
5.5000E+06

I §.0000E+06
6.1696E+06

Axes

Figure F-2.1.2.a Facewall Membrane Stress - As-Built Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 3:53:11 AM

Units in psf, +ve=Tension
1.6628E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06

I 5.5000E+06
5 9320E+06

Axes

Figure F-2.1.3.a Facewall Membrane Stress - As-Built Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1455604
9/5/2012 2:53:20 AM

Units in psf, +ve=Tension
1.7310E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06

I 5.5000E+06
5 9394E+06

Axes

Figure F-2.1.4.a Facewall Membrane Stress - As-Built Snapshot 63 Sec - Michoacan EQ Record

F-102 ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
9/5/2012 2:51:59 AM

Units in psf, +ve=Tension
-5 .6407E+04
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7.06832E+06

Axes

Figure F-2.1.5.a Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/6/2012 2:52:05 AM

Units in psf, +ve=Tension
-4 B27BE+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0DA
7.9743E+06

Axes

Figure F-2.1.6.a Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 2:52:21 AM

Units in psf, +ve=Tension
-1.8837E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0A
7.8750E+06

Axes

Figure F-2.1.7.a Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1455604
9/6/2012 2:52:37 AM

Units in psf, +ve=Tension
-1.7a67E+0S
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0A
7.7415E+06

Axes

Figure F-2.1.8.a Tailwall Membrane Stress - As-Built Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

Step 1455604

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/5/2012 2:53:44 AM

-4 8020E+01
-4 5000E+01
-4 2500E+01
-4.0000E+01
-3.7800E+01
-3.5000E+01
-3.2500E+01
-3.0000E+01
-2.7500E+01
-2.5000E+01
-2.2500E+01
-2.0000E+01
-1.7500E+01
-1.5000E+01
-1.2500E+01
-1.0000E+01
-7.5000E+00
-5.0000E+00
-2.5000E+00
0.0000E+00
4.6538E-02

Axes

Units in ft, -ve=Seaward

Figure F-2.1.9.a Permanent Soil X-Displacement Contours - As-Built - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
9/5/2012 4:04:36 AM

Units in psf, +ve=Tension
-2.1816E+04
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+08
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2.5000E+06
2 7500E+06
3.0000E+06
3.2500E+08
3.5000E+06
3.7500E+06
3.8076E+06

Axes

Figure F-2.1.1.b Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/5/2012 4:04:40 AM

Units in psf, +ve=Tension
1.1675E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06
5.5000E+06

I §.0000E+06
§.0415E+06

Axes

Figure F-2.1.2.b Facewall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 4:04:47 AM

Units in psf, +ve=Tension
1.3402E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06
5.5000E+06

I §.0000E+06
§.2583E+06

Axes

Figure F-2.1.3.b Facewall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1869470
9/5/2012 4:05:07 AM

Units in psf, +ve=Tension
1.3024E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06
5.5000E+06

I §.0000E+06
§.2801E+06

Axes

Figure F-2.1.4.b Facewall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
9/5/2012 4:03:19 AM

Units in psf, +ve=Tension
-1.36585E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7.1642E+08

Axes

Figure F-2.1.5.b Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/5/2012 4:03:26 AM

Units in psf, +ve=Tension
-2.5885E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7.5000E+0DA
8.0000E+DA
8.5000E+DA
8.5824E+08

Axes

Figure F-2.1.6.b Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 4:03:42 AM

Units in psf, +ve=Tension
-1.6216E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0DA
7.8907E~+DR

Axes

Figure F-2.1.7.b Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1869470
9/5/2012 4:04:27 AM

Units in psf, +ve=Tension
-1 4678E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0A
7.5762E+06

Axes

Figure F-2.1.8.b Tailwall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually PO EQ Record
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APPENDIX F

Step 1869470

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/5/2012 4:06:56 AM

-5.8024E+01
-5.5000E+01
-5.0000E+01
-4 5000E+01
-4.0000E+01
-3.5000E+01
-3.0000E+01
-2.5000E+01
-2.0000E+01
-1.5000E+01
-1.0000E+01
-5.0000E+00
I 0.0000E+00
3.8081E-01

Axes

Units in ft, -ve=Seaward

-
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Figure F-2.1.9.b Permanent Soil X-Displacement Contours - As-Built - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
95/2012 4:14:12 AM

Units in psf, +ve=Tension
1.0906E+05
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+08
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2.5000E+06
2.7500E+06
3.0000E+06
3.2500E+06
3.6000E+08
3.7459E+06

Axes

Figure F-2.1.1.c Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/5/2012 4:14:168 AM

Units in psf, +ve=Tension
1.2558E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08

I 5.0000E+06
5.3809E+06

Axes

Figure F-2.1.2.c Facewall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually P90 EQ Record

F-118 ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 4:14:23 AM

Units in psf, +ve=Tension
1.2715E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08

I 5.0000E+06
5.4429E+06

Axes

Figure F-2.1.3.c Facewall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1866621
9/5/2012 4:14:44 AM

Units in psf, +ve=Tension
1.2337E+08
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08

I 5.0000E+06
5.3760E+06

Axes

Figure F-2.1.4.c Facewall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
9/5/2012 4:12:57 AM

Units in psf, +ve=Tension
-9.3843E+04
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0DA
7.8770E~+DA

Axes

Figure F-2.1.5.c Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/5/2012 4:13:03 AM

Units in psf, +ve=Tension
-5.3423E+04
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
6.68502E+06

Axes

Figure F-2.1.6.c Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 4:13:14 AM

Units in psf, +ve=Tension
-1.8747E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0A
7.525TE~+DR

Axes

Figure F-2.1.7.c Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1866621
9/5/2012 4:13:59 AM

Units in psf, +ve=Tension
-1 4B27E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0A
7.5435E+06

Axes

Figure F-2.1.8.c Tailwall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually P90 EQ Record
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APPENDIX F

Step 1866621

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/5/2012 4:15:02 AM

-4.3133E+01
-4 2500E+01
-4.0000E+01
-3.7500E+01
-3.5000E+01
-3.2500E+01
-3.0000E+01
-2.7800E+01
-2.5000E+01
-2.2500E+01
-2.0000E+01
-1.7500E+01
-1.5000E+01
-1.2500E+01
-1.0000E+01
-7.5000E+00
-5.0000E+00
-2.5000E+00
0.0000E+00
3.0886E-01

Axes

Units in ft, -ve=Seaward

Figure F-2.1.9.c Permanent Soil X-Displacement Contours - As-Built - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
9/5/2012 4:22:32 AM

Units in psf, +ve=Tension
-5.B506E+04
0.0000E+00
5.0000E+05
1.0000E+D6
1.5000E+06
2 0000E+06
2.5000E+06
3.0000E+08
3.5000E+06
4.0000E+08
4.5000E+08
5.0000E+06

I 5.5000E+06
5.6850E+06

Axes

Figure F-2.1.1.d Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/5/2012 4:22:36 AM

Units in psf, +ve=Tension
5.8715E+04
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06
5.5000E+06
§.0000E+06
§.5000E+06
§.6089E+08

Axes

7.4

A
N
S
\
A
\
\

Figure F-2.1.2.d Facewall Membrane Stress - As-Built Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 4:22:42 AM

Units in psf, +ve=Tension
9.6000E+04
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06
5.5000E+06
§.0000E+06
§.5000E+06
§.8358E+08

Axes

Figure F-2.1.3.d Facewall Membrane Stress - As-Built Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1933854
9/5/2012 4:23:03 AM

Units in psf, +ve=Tension
1.3599E+05
5.0000E+05
1.0000E+D6
1.5000E+06
2.0000E+06
2 5000E+06
3.0000E+06
3.6000E+08
4.0000E+06
4.5000E+08
5.0000E+06
5.5000E+06
§.0000E+06

I §.5000E+06
B.6141E+08

Axes

Figure F-2.1.4.d Facewall Membrane Stress - As-Built Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 382687
9/5/2012 4:21:10 AM

Units in psf, +ve=Tension
-4 7032E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7.5000E+0DA
8.0000E+DA
8.2184E+06

Axes

Figure F-2.1.5.d Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 586161
9/5/2012 4:21:168 AM

Units in psf, +ve=Tension
-2.8443E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7.5000E+0DA
8.0000E+DA
8.3848E+06

Axes

Figure F-2.1.6.d Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Western Washington EQ Record

ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX F-131
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 9493108
9/5/2012 4:21:27 AM

Units in psf, +ve=Tension
-1.8041E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7 5000E+0DA
7.5272E+06

Axes

Figure F-2.1.7.d Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1933854
9/5/2012 4:22:13 AM

Units in psf, +ve=Tension
-1.9145E+05
0.0000E+0D0
5.0000E+0D5
1.0000E+06
1.5000E+06
2.0000E+DA
2 5000E+0D6
3.0000E+DA
3.5000E+0D6
4 0000E+06
4 S000E+D6
5.0000E+DA
5.5000E+0DA
6.0000E+0D6
6.5000E+DA
7.0000E+DA
7.5000E+0DA
8.0000E+DA
8.3763E+06

Axes

Figure F-2.1.8.d Tailwall Membrane Stress - As-Built Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

Step 1933854

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/5/2012 4:25:09 AM

-1.2153E+02
-1.2000E+02
-1.1000E+02
-1.0000E+02
-9.0000E+01
-8.0000E+01
-7.0000E+01
-6.0000E+01
-5.0000E+01
-4.0000E+01
-3.0000E+01
-2.0000E+01
-1.0000E+01
0.0000E+00
9.7889E-01

Axes

Units in ft, -ve=Seaward

1
T

F-134

Figure F-2.1.9.d Permanent Soil X-Displacement Contours - As-Built - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 382570
9/5/2012 4:33:00 Al

Axes

Units in psf, +ve=Tension

5.0954E+04
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.0920E+HI6

Figure F-2.2.1.a Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
9572012 4:33:16 AW

Units in psf, +ve=Tension
-4.4512E+14
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.7500E+HIG
4 0000E+HI6
4. 2600E+H6
4 4327EHIB

Axes

Figure F-2.2.2.a Facewall Membrane Stress - As-Built Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
982012 4:33:41 AW

Units in psf, +ve=Tension
1.3338E+05
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 2500E+H6
4.5000E-+H6
4 57 26EHIB

Axes

Figure F-2.2.3.a Facewall Membrane Stress - As-Built Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1455457
9/5/2012 4:34:35 AW

Units in psf, +ve=Tension
1.3021E+HI5
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 2500E+H6
4.5000E-+H6
4 5630E-+HIE

Axes

Figure F-2.2.4.a Facewall Membrane Stress - As-Built Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 352570
97572012 4:32:08 AW

Units in psf, +ve=Tension
-3.1620E+04
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
B.IM71EHIE

Axes

Figure F-2.2.5.a Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
9572012 4:32:13 AW

Units in psf, +ve=Tension
-1.5688E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 S000E+HIG
7. 7013EHB

Axes

Figure F-2.2.6.a Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
9872012 4:32:26 AW

Units in psf, +ve=Tension
-1.6229E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 2902E+HIG

Axes

Figure F-2.2.7.a Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Michoacan EQ Record

ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX F-141
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1455457
9872012 4:32:45 AW

Units in psf, +ve=Tension
-1.B575E+HI5
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 2730EHIG

Axes

Figure F-2.2.8.a Tailwall Membrane Stress - As-Built Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1455457
97572012 4:35:50 AW

Units in ft, -ve=Seaward
-1.9635E-+01
-1.8000E-+1
-1.6000E-+11
-1.4000E-+11
-1.2000E-+01
-1.0000E-+01
-5.0000E-+10
-6.0000E-+10
-4.0000E-+10
-2.0000E-+10
0.0000E-+10
6.0235E-02

Axes

Figure F-2.2.9.a Permanent Soil X-Displacement Contours - As-Built - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1455487
9872012 4:33:13 AW

Contour of Eff. Shear Strain Increment

Calculated by: Wolumetric Averaging
1.3856E-07
5.0000E-02
1.0000E-01
1.5000E-01
2.0000E-01
2.5000E-01
3.0000E-01
I 3.5000E-01

4.0000E-01
4 5000E-01
5.0000E-01
5.5000E-01
5.0000E-01
6.5000E-01
7.0000E-01
7 000E-01
7.8000E-01

Axes

Figure F-2.2.10.a Effective Shear Strain Contours - As-Built - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1866301
97572012 4:56:25 AW

Units in ft, -ve=Seaward
2727 EH
-2 1700E+N
-2.1650E-+11
-2 1600E-+1
-2.1550E-+H01
-2.1500E-+01
-2 1450E+H1
-2.1400E-+11
-2.1350E-+H11
-2.1300E-+01
-2.1250E-+01
-2 1200E+1
-2 1150E+HN
-2 1100E-+HN
-2.1050E-+01
-2.1000E-+11
-2.0950E+1
-2.0345E-+H11
Axes

Figure F-2.2.1.b Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
9872012 4:45:47 AW

Units in psf, +ve=Tension
1. 2224E+H05
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 2500E+H6
4.5000E-+H6
4. 7500E-+HE
4.9173E+HIB

Axes

Figure F-2.2.2.b Facewall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
952012 4:46:12 Al

Units in psf, +ve=Tension
1.5195E+05
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 2500E+H6
4.5000E-+H6
4. 7500E-+HE
4. 7EBREHIE

Axes

Figure F-2.2.3.b Facewall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1866301
952012 4:45:22 AW

Units in psf, +ve=Tension
1.4093E+05
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 2500E+H6
4.5000E-+H6
4 743VEHIB

Axes

Figure F-2.2.4.b Facewall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 352570
9872012 4:43:53 AW

Units in psf, +ve=Tension
-1 A972E+HI5
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
5.5979E+HIE

Axes

Figure F-2.2.5.b Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
952012 4:44:01 AW

Units in psf, +ve=Tension
-1.6435E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 S000E+HIG
7 .BEE0EHIE

Axes

Figure F-2.2.6.b Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
9572012 4:44:13 AW

Units in psf, +ve=Tension
-1.5640E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 2623EHIB

Axes

Figure F-2.2.7.b Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1866301
97572012 4:45:00 Al

Units in psf, +ve=Tension
-1.4563E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 2Z209EHIG

Axes

Figure F-2.2.8.b Tailwall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1866301
97572012 4:55:08 AW

Units in ft, -ve=Seaward
-2E5112E+HN
-2.5000E-+1
-2.2500E-+H11
-2.0000E-+1
-1.7500E-+01
-1.5000E-+01
-1.2500E-+1
-1.0000E-+1
-7 .5000E-+I0
-5.0000E-+10
-2.5000E-+0

I 0.0000E-+00
7.2453E-02

Axes

Figure F-2.2.9.b Permanent Soil X-Displacement Contours - As-Built - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1866301
9872012 4:53:13 AW

Contour of Eff. Shear Strain Increment

Calculated by: Wolumetric Averaging
20315E-07
5.0000E-02
1.0000E-01
1.5000E-01
2.0000E-01
2.5000E-01
3.0000E-01
3.5000E-01

4.0000E-01
I 4 5000E-01

5.0000E-01
5.5000E-01
5.0000E-01
6.5000E-01
7.0000E-01
7 000E-01
5.0000E-01
3.5000E-01
9.0000E-01
9.5000E-01
9.7000E-01

Axes

Figure F-2.2.10.b Effective Shear Strain Contours - As-Built - Nisqually PO EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 382570
97572012 5:04:45 AW

Axes

Units in psf, +ve=Tension

21227E+HA
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.1336E+HI6

Figure F-2.2.1.c Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
9/5/2012 5:05:02 Al

Units in psf, +ve=Tension
1.0482E+05
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4. 1065E+HI6

Axes

Figure F-2.2.2.c Facewall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
9/5/2012 5:05:23 AW

Units in psf, +ve=Tension
1.9011E+I5
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 2500E+H6
4. 2693E+H6

Axes

Figure F-2.2.3.c Facewall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1866301
97572012 5:07:25 AW

Axes

Units in psf, +ve=Tension

2A01ZEHE
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.2600E+HI6
3.5000EHIE
3.7500E+HIE
4.0000E-+HI6
4 2600E+HIG
4 3167EHIE

F-158

Figure F-2.2.4.c Facewall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 352570
9/5/2012 5:03:20 AW

Units in psf, +ve=Tension
-1.2006E-+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
5.6530E+HIG

Axes

Figure F-2.2.5.c Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
9/8/2012 5:03:26 AW

Units in psf, +ve=Tension
-1.6732E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 2153EHIB

Axes

Figure F-2.2.6.c Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
97572012 5:03:40 Al

Units in psf, +ve=Tension
-1 4442E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 0852E+HIG

Axes

Figure F-2.2.7.c Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1866301
97572012 5:04:26 AW

Units in psf, +ve=Tension
-1.2644E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 1543EHIG

Axes

Figure F-2.2.8.c Tailwall Membrane Stress - As-Built Snapshot 83 Sec - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1866301
97872012 5:16:57 Al

Units in ft, -ve=Seaward
-2.1070E-+01
-2.0000E-+1
-1.5000E-+01
-1.6000E-+1
-1.4000E-+01
-1.2000E-+01
-1.0000E-+01
-8.0000E-+10
-6.0000E-+10
-4.0000E-+10
-2.0000E-+20

I 0.0000E-+00
9.6325E-02

Axes

Figure F-2.2.9.c Permanent Soil X-Displacement Contours - As-Built - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1866301
9872012 5:158:25 AW

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
1.3676E-07
4.0000E-02
8.0000E-02
1.2000E-01
1.6000E-01
2.0000E-01
2.4000E-01
2.8000E-01

3.2000E-01
I 3.B000E-01

4. 0000E-01
4 A000E-01
4.8000E-01
5.2000E-01
5 BO00E-O1
5.0000E-01
6. 4000E-01
5.8000E-01
7 2000E-01
¥ BO00E-O1
7 .9000E-01
Axes

Figure F-2.2.10.c Effective Shear Strain Contours - As-Built - Nisqually P90 EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 382570
97872012 5:29:45 Al

Axes

Units in psf, +ve=Tension

5.5427E+H4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.2600E+HI6
3.5000EHIE
3.7500E+HIE
4.0000E-+HI6
4 2104E+HI6

Figure F-2.2.1.d Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
97572012 5:30:01 AW

Units in psf, +ve=Tension
1.0695E-+I5
5.0000E+H25
1.0000EHIB
1.5000EHB
2.0000E-+H6
2.5000E-+HI6
3.0000E-+HDG
3.5000E+H6
4.0000E+HI6
4.5000E-+H6

I 5.0000E-+HI6
5.3158E+HIG5

Axes

Figure F-2.2.2.d Facewall Membrane Stress - As-Built Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
97572012 5:30:27 AW

Units in psf, +ve=Tension
1.2002E+05
5.0000E+H25
1.0000EHIB
1.5000EHB
2.0000E-+H6
2.5000E-+HI6
3.0000E-+HDG
3.5000E+H6
4.0000E+HI6
4.5000E-+H6
5.0000E-+HI6

I 5.5000E+HG
5.5967E+HIB

Axes

Figure F-2.2.3.d Facewall Membrane Stress - As-Built Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1935737
9872012 5:32:41 AW

Units in psf, +ve=Tension
1.7730EHS
5.0000E+H25
1.0000EHIB
1.5000EHB
2.0000E-+H6
2.5000E-+HI6
3.0000E-+HDG
3.5000E+H6
4.0000E+HI6
4.5000E-+H6
5.0000E-+HI6

I 5.5000E+HG
5.8023E+H6

Axes

Figure F-2.2.4.d Facewall Membrane Stress - As-Built Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 352570
9872012 5:26:31 AW

Units in psf, +ve=Tension
-1.3325E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 AB95EHIG

Axes

Figure F-2.2.5.d Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
9572012 5:26:41 AW

Units in psf, +ve=Tension
-1 7728E+HI5
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 S000E+HIG
3.0000E+H6
3.5000E-+H16
8.7853EHI6

Axes

Figure F-2.2.6.d Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
97872012 5:26:54 AW

Units in psf, +ve=Tension
-1.0650E-+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 AB9EE+HIG

Axes

Figure F-2.2.7.d Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1935737
97872012 5:25:25 AW

Units in psf, +ve=Tension
-1 BMTEHIS
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 S000E+HIG
7.619E+HIE

Axes

Figure F-2.2.8.d Tailwall Membrane Stress - As-Built Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

Step 1935737

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

97572012 5:34:23 AW

-5.4603E-+01
-5.0000E-+01
-5.5000E-+01
-5.0000E-+01
-4.5000E-+01
-4.0000E-+1
-3.5000E-+01
-3.0000E-+01
-2.5000E-+01
-2.0000E-+01
-1.5000E-+01
-1.0000E-+01
-5.0000E-+00
0.0000E-+H10

2.3898E-M

Axes

Units in ft, -ve=Seaward

Figure F-2.2.9.d Permanent Soil X-Displacement Contours - As-Built - Western Washington EQ Record

ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX

COPYRIGHT 2012 BY CH2M HILL

F-173



APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 352570
9/5/2012 5:50:05 Al

Units in psf, +ve=Tension
2 7126E+04
2.0000E+H25
4 .0000E+HIS
5.0000E+H15
8.0000E-+H15
1.0000E-+0B
1.2000E+06
1.4000EHB
1.6000EHIB
1.8000E-+HB
2.0000E-+HI6

I 2. 2000E+H5
2.3993EH6

Axes

Figure F-2.3.1.a Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
97572012 5:50:15 AW

Units in psf, +ve=Tension
1.9733E+04
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
I 3.0000E+HI6
31347EHE

Axes

Figure F-2.3.2.a Facewall Membrane Stress - As-Built Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
9/5/2012 5:50:45 Al

Axes

Units in psf, +ve=Tension

5.9823E+H04
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.17EEEHIE

av

S
N
\

|

F-176

Figure F-2.3.3.a Facewall Membrane Stress - As-Built Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1705353
97572012 5:52:35 AW

Axes

Units in psf, +ve=Tension

7.51BE+H4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.1955E+HI6

Figure F-2.3.4.a Facewall Membrane Stress - As-Built Snapshot 75 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 352570
97572012 5:46:43 Al

Units in psf, +ve=Tension
-9.6052E+04
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.8406E-+H6

Axes

Figure F-2.3.5.a Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
97572012 5:46:55 Al

Units in psf, +ve=Tension
-1.4537E+HI5
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7. 0545E+HG

Axes

Figure F-2.3.6.a Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
97872012 5:47:26 AW

Units in psf, +ve=Tension
-1.2407 E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
5. 7545E+H16

Axes

Figure F-2.3.7.a Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Michoacan EQ Record

F-180 ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1705353
9/5/2012 5:43:35 AW

Units in psf, +ve=Tension
-1.1793E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
G.6270E+HIE

Axes

Figure F-2.3.8.a Tailwall Membrane Stress - As-Built Snapshot 75 Sec - Michoacan EQ Record
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APPENDIX F

Step 1705353

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

97872012 5:54:03 Al

-7 10Z24E-+00
-7 .0000E-+00
-5.5000E-+00
-5.0000E-+00
-5.5000E-+00
-5.0000E-+00
-4.5000E-+00
-4.0000E-+00
-3.5000E-+00
-3.0000E-+00
-2.5000E-+00
-2.0000E-+00
-1.5000E-+00
-1.0000E-++00
-5.0000E-01
0.0000E-+10
1.5014E-03

Axes

Units in ft, -ve=Seaward

F-182

Figure F-2.3.9.a Permanent Soil X-Displacement Contours - As-Built - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1705353
9872012 5:57:57 AW

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
7.6O074E-08
1.3600E-02
2.7200E-02
4.0B0O0E-02
4. 4400E-02
5.5000E-02
8.1600E-02
2.5200E-02

1.0880E-01
1.2240E-01

1.3600E-01
1.4960E-01
1.6320E-01
1.76a0E-01
1.9040E-01
2.0400E-01
217R0E-01
23120E-M
2. 4480E-01
2.5840E-01
2 BO00E-01

Axes

Figure F-2.3.10.a Effective Shear Strain Contours - As-Built - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 382570
97572012 5:07:00 Al

Axes

Units in psf, +ve=Tension

4.0679E+4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.0661E+HG

F-184

Figure F-2.3.1.b Facewall Membrane Stress - As-Built Snapshot At 10 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 556044
9/5/2012 B:07:07 Al

Axes

Units in psf, +ve=Tension

2B376E+H4
2.8000E+HI5
5.0000E-+H)5
7 A000E+HIS
1.0000E-HIG
1.2500E+HIG
1.5000E+HIG
1.7500E-HIG
2.0000E-+HG
2. 2600EHIE
2.5000E+HI6
2.7500E+HIE
3.0000E-+H)6
3.2600E+HI6
3.5000EHIE
3.7500E+HI6
3.7B63EHIE

Figure F-2.3.2.b Facewall Membrane Stress - As-Built Snapshot 20 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
9/5/2012 B:07:35 AW

Units in psf, +ve=Tension
1.4939E+05
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 1783E+HB

Axes

Figure F-2.3.3.b Facewall Membrane Stress - As-Built Snapshot 40 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1803224
97572012 B:05:45 Al

Units in psf, +ve=Tension
1.5051E+05
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
1.7500EHIB
2.0000E+H6
2. 26500E+H6
2. 5000E+HI6
2. 7500E+HIG
3.0000E+HI6
3.2600E+H6
3.5000E-+H6
3.7500E+HIB
4. 0000E-+HIG
4 2500E+H6
4. 2953EH6

Axes

Figure F-2.3.4.b Facewall Membrane Stress - As-Built Snapshot 80 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 352570
9/5/2012 5:05:34 AW

Units in psf, +ve=Tension
-1.78834E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 2448EHIG

Axes

Figure F-2.3.5.b Tailwall Membrane Stress - As-Built Snapshot 10 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 556044
9/5/2012 B:05:42 Al

Units in psf, +ve=Tension
-1.5536E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
5.8067E-+IG

Axes

Figure F-2.3.6.b Tailwall Membrane Stress - As-Built Snapshot 20 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 992991
9/5/2012 5:05:54 AW

Units in psf, +ve=Tension
-1.3554E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
5.9601E-+16

Axes

Figure F-2.3.7.b Tailwall Membrane Stress - As-Built Snapshot 40 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1803224
9/5/2012 B:06:33 Al

Units in psf, +ve=Tension
-1.0568E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
5.8840E+06

Axes

Figure F-2.3.8.b Tailwall Membrane Stress - As-Built Snapshot 80 Sec - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1803224
9872012 B:10:15 Al

Units in ft, -ve=Seaward
-1.9251E-+H1
-1.8000E-+1
-1.6000E-+11
-1.4000E-+11
-1.2000E-+01
-1.0000E-+01
-5.0000E-+10
-6.0000E-+10
-4.0000E-+10
-2.0000E-+10
0.0000E-+10
5.2338E-01

Axes

Figure F-2.3.9.b Permanent Soil X-Displacement Contours - As-Built - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1803224
9872012 B:13:55 AW

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
1.6972E-08
4.0000E-02
8.0000E-02
1.2000E-01
1.6000E-01
2.0000E-01
2.4000E-01

2.8000E-01
I 3.2000E-01

3.6000E-01
4. 0000E-01
4 A000E-01
4.8000E-01
5.2000E-01
5 BO00E-O1
5.0000E-01
6. 4000E-01
5.8000E-01
7 0000E-01
Axes

Figure F-2.3.10.b Effective Shear Strain Contours - As-Built - Puget Sound EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 365334
9/5/2012 B:25:21 AM

Units in psf, +ve=Tension
-1.2179E+04
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+08
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2.5000E+06

I 2 7500E+06
2.7840E+06

Axes

Figure F-3.1.1.a Facewall Membrane Stress - Independent Design Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563308
9/5/2012 B:25:25 AM

Units in psf, +ve=Tension
-4 6703E+05
-2.B000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+D6
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2 5000E+06
2. 7500E+06
3.0000E+08
3.2500E+06
3.5000E+06

3.7500E+06
I 4.0000E+08

4 Z500E+06
4. 2670E+08

Axes

Figure F-3.1.2.a Facewall Membrane Stress - Independent Design Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 875755
9/5/2012 B:25:32 AM

Units in psf, +ve=Tension
-3.5176E+05
-2.B000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+D6
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2 5000E+06
2. 7500E+06
3.0000E+08

3.2500E+06
I 3.5000E+06

3.7500E+06
3.8675E+06

Axes

Figure F-3.1.3.a Facewall Membrane Stress - Independent Design Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1438251
9/5/2012 B:25:41 AM

Units in psf, +ve=Tension
-3.1934E+05
-2.B000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+D6
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2 5000E+06
2. 7500E+06
3.0000E+08

3.2500E+06
I 3.5000E+06

3.7500E+06
3.8850E+06

Axes

Figure F-3.1.4.a Facewall Membrane Stress - Independent Design Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 365334
9/5/2012 6:24:29 AM

Units in psf, +ve=Tension
-5 2215E+05
-5.0000E+DS
0.0000E+00
5.0000E+DS
1.0000E+06
1.5000E+08
2.0000E+0DA
2 5000E+DA
3.0000E+0DA
3.5000E+06
4 0000E+D6
4 S000E+06
5.0000E+0DA
5.2840E+06

Axes

Figure F-3.1.5.a Tailwall Membrane Stress - Independent Design Snapshot 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563308
9/5/2012 6:24:37 AM

Units in psf, +ve=Tension
-6 4854E+05
0.0000E+0D0
1 .0000E+06
2.0000E+DA
3.0000E+DA
4 0000E+D6
5.0000E+0DA
6.0000E+DA
7.0000E+DA
8.0000E+0DA
4.0000E+DA
1.0000E+07
1.1000E+07
1.2000E+07
1.3000E+07
1.3626E+07

Axes

Figure F-3.1.6.a Tailwall Membrane Stress - Independent Design Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 875755
9/5/2012 6:24:49 AM

Units in psf, +ve=Tension
-6 A736E+05
0.0000E+0D0
1 .0000E+06
2.0000E+DA
3.0000E+DA
4 0000E+D6
5.0000E+0DA
6.0000E+DA
7.0000E+DA
8.0000E+0DA
4.0000E+DA
1.0000E+07
1.1000E+07
1.2000E+07
1.3000E+07
1.4000E+07
1.4384E+07

Axes

Figure F-3.1.7.a Tailwall Membrane Stress - Independent Design Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1438251
9/5/2012 6:25:09 AM

Units in psf, +ve=Tension
-6.2175E+05
0.0000E+0D0
1 .0000E+06
2.0000E+DA
3.0000E+DA
4 0000E+D6
5.0000E+0DA
6.0000E+DA
7.0000E+DA
8.0000E+0DA
4.0000E+DA
1.0000E+07
1.1000E+07
1.2000E+07
1.3000E+07
1.4000E+07
1 41B68E+07

Axes

Figure F-3.1.8.a Tailwall Membrane Stress - Independent Design Snapshot 63 Sec - Michoacan EQ Record

ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX F-201
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

Step 1438251

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

9/5/2012 B:25:57 AM

-1.0128E+01
-1.0000E+01
-4.0000E+00
-5.0000E+00
-7.0000E+00
-6.0000E+00
-5.0000E+00
-4.0000E+00
-3.0000E+00
-2.0000E+00
-1.0000E+00
I 0.0000E+00
1.8820E-01

Axes

Units in ft, -ve=Seaward

F-202

Figure F-3.1.9.a Permanent Soil X-Displacement Contours - Independent Design - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1435251
9/5/2012 B:27:58 AM

Contour of Eff. Shear Sirain Increment
Calculated by Volumetric Averaging|
1.4483E-07
1.0000E-02
2.0000E-02
3.0000E-02
4.0000E-02
I 5.0000E-02

G.0000E-02
T.0000E-02
3.0000E-02
9.0000E-02
1.0000E-01
1.1000E-01
I 1.2000&-01
1.3000E-01
Axes

Figure F-3.1.10.a Effective Shear Strain Contours - Independent Design - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 365334
9/5/2012 6:33:39 AM

Units in psf, +ve=Tension
-4.8431E+05
-2.B000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+D6
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2 5000E+06
2. 7500E+06
3.0000E+08
3.2500E+06

3.5000E+06
I 3.7500E+06

4.0000E+08
4 2354E+06

Axes

Figure F-3.1.1.b Facewall Membrane Stress - Independent Design Snapshot At 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563308
9/5/2012 6:33:44 AM

Units in psf, +ve=Tension
-5.7303E+05
-5.0000E+05
-2.5000E+03
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+06
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+08
2.5000E+06
2.7500E+08
3.0000E+08 ‘\

3.2500E+06
I 3.5000E+06

3.7500E+06
3.9561E+06

Axes

Figure F-3.1.2.b Facewall Membrane Stress - Independent Design Snapshot 20 Sec - Western Washington EQ Record

ANC/APPENDIX F_FLAC3D SEISMIC ANALYSIS_100PERCENTDRAFTFINAL_WITHOUT.DOCX F-205
COPYRIGHT 2012 BY CH2M HILL



APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 875755
9/5/2012 6:33:50 AM

Units in psf, +ve=Tension
-6.1172E+05
-5.0000E+05
0.0000E+00
5.0000E+05
1.0000E+06
1.5000E+08
2.0000E+06
2.6000E+08
3.0000E+06
3.5000E+06
4.0000E+08

I 4.5000E+08
4.94838E+06

Axes

Figure F-3.1.3.b Facewall Membrane Stress - Independent Design Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1921501
9/5/2012 6:34: 10 AM

Units in psf, +ve=Tension
-4.2343E+05
-2.B000E+05
0.0000E+00
2.5000E+05
5.0000E+05
7.5000E+05
1.0000E+D6
1.2500E+06
1.5000E+06
1.7500E+06
2.0000E+06
2.2500E+06
2 5000E+06
2. 7500E+06
3.0000E+08
3.2500E+06

3.5000E+06
I 3.7500E+06

4.0000E+08
4.0724E+06

Axes

Figure F-3.1.4.b Facewall Membrane Stress - Independent Design Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 365334
9/6/2012 6:32:38 AM

Units in psf, +ve=Tension
-6.1369E+05
0.0000E+0D0
1 .0000E+06
2.0000E+DA
3.0000E+DA
4 0000E+D6
5.0000E+0DA
6.0000E+DA
7.0000E+DA
8.0000E+0DA
4.0000E+DA
1.0000E+07
1.1000E+07
1.2000E+07
1.2147E+07

Axes

Figure F-3.1.5.b Tailwall Membrane Stress - Independent Design Snapshot 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 563308
9/5/2012 6:32:44 AM

Units in psf, +ve=Tension
-8.8741E+0S
0.0000E+0D0
1 .0000E+06
2.0000E+DA
3.0000E+DA
4 0000E+D6
5.0000E+0DA
6.0000E+DA
7.0000E+DA
8.0000E+0DA
4.0000E+DA
1.0000E+07
1.1000E+07
1.2000E+07
1.3000E+07
1.4000E+07
1.5000E+07
1 6000E+D7
1.7000E+07
1.7991E+07

Axes

Figure F-3.1.6.b Tailwall Membrane Stress - Independent Design Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 875755
9/5/2012 6:32:53 AM

Units in psf, +ve=Tension
-7 A4338E+05
0.0000E+0D0
2.0000E+0DA
4 000D0E+D6
6.0000E+DA
8.0000E+0DA
1.0000E+07
1.2000E+07
1.4000E+07
1 BO0O0OE+D7

I 1.8000E+07
1.8435E+07

Axes

Figure F-3.1.7.b Tailwall Membrane Stress - Independent Design Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1921501
9/5/2012 B:33:22 AM

Units in psf, +ve=Tension
-4 BEETE+DS
0.0000E+0D0
1 .0000E+06
2.0000E+DA
3.0000E+DA
4 0000E+D6
5.0000E+0DA
6.0000E+DA
7.0000E+DA
8.0000E+0DA
4.0000E+DA
1.0000E+07
1.1000E+07
1.2000E+07
1.3000E+07
1.4000E+07
1.4583E+07

Axes

Figure F-3.1.8.b Tailwall Membrane Stress - Independent Design Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1921501
9/5/2012 6:34:37 AM

Units in ft, -ve=Seaward
-3.3659E+01
-3.2500E+01
-3.0000E+01
-2 7A00E+D1
-2 5000E+01
-2 2500E+M
-2 0000E+D1
-1 7500E+01
-1.5000E+01
-1.2500E+01
-1.0000E+01
-7.5000E+00
-5.0000E+00
-2 5000E+00
0.0000E+0D
1.3193E+00

Axes

Figure F-3.1.9.b Permanent Soil X-Displacement Contours - Independent Design - Western Washington EQ Record

F-212
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APPENDIX F

FLAC3D 4.00

E2009 tasca Consulting Group, Inc.

Step 1921501
9/5/2012 B:36:17 AM

Contour of Eff. Shear Sirain Increment
Calculated by Volumetric Averaging|
T.7BETE-O7
4.0000E-02
8.0000E-02
1.2000E-01

1.6000E-01
I 2.0000E-01

2 4000E-01
2 B000E-01
3.2000&-01
3. B000E-01
4 Q000E-01
4 4000E-01
4 4000E-01
Axes

Figure F-3.1.10.b Effective Shear Strain Contours - Independent Design - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 365257
97572012 B:44:20 Al

Units in psf, +ve=Tension
-7 BSEEE+I3
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+15
1.0000E+0G6
1.2000EHB
1.4000EHB
1.6000E-HIE
1.8000E-+06
2.0000E-+HDG

I 2. 2000E+H6
2.3903E+H16

Axes

Figure F-3.2.1.a Facewall Membrane Stress - Independent Design Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 565731
97572012 B:44:23 AW

Units in psf, +ve=Tension
-2 9641 E+HI5
-2 5000E-+H1S
0.0000E-+HI0
2.5000E+H15
5.0000E-+HI5
7.5000E-+H15
1.0000E+0G6
1.2500EHB
1.5000EHB
1.7500E-+HB
2.0000E-+HI6
2. 2500E+H5
2.5000E+H6
2. 7500E+H6
3.0000E-+HI6
3.2500E+H16
JA0M1EHIB

Axes

Figure F-3.2.2.a Facewall Membrane Stress - Independent Design Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 978678
9572012 B:44:51 Al

Units in psf, +ve=Tension
-2.9105E+15
-2 5000E-+H1S
0.0000E-+HI0
2.5000E+H15
5.0000E-+HI5
7.5000E-+H15
1.0000E+0G6
1.2500EHB
1.5000EHB
1.7500E-+HB
2.0000E-+HI6
2. 2500E+H5
2.5000E+H6
2. 7500E+H6
3.0000E-+HI6
3.2500E+H16
3.5000E+HG
3.5461EHIB

Axes

Figure F-3.2.3.a Facewall Membrane Stress - Independent Design Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1435174
97572012 B:45:35 Al

Units in psf, +ve=Tension
-2 7903E+15
-2 5000E-+H1S
0.0000E-+HI0
2.5000E+H15
5.0000E-+HI5
7.5000E-+H15
1.0000E+0G6
1.2500EHB
1.5000EHB
1.7500E-+HB
2.0000E-+HI6
2. 2500E+H5
2.5000E+H6
2. 7500E+H6
3.0000E-+HI6
3.2500E+H16
3.5000E+HG
3.5527EHIB

Axes

Figure F-3.2.4.a Facewall Membrane Stress - Independent Design Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 365257
97572012 B:42:55 Al

Units in psf, +ve=Tension
-1.7559E+14
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.2814E+H06

Axes

Figure F-3.2.5.a Tailwall Membrane Stress - Independent Design Snapshot 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 565731
97572012 B:43:03 Al

Units in psf, +ve=Tension
-3.9057 E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 S000E+HIG
3.0000E+H6
3.5000E-+H16
9.0000E-+H6
9.2162E+HIB

Axes

Figure F-3.2.6.a Tailwall Membrane Stress - Independent Design Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 978678
952012 B:43:21 AW

Units in psf, +ve=Tension
-4.3335E+15
0.0000E-+00
1.0000EHIB
2.0000E+H6
3.0000E-+HI6
4.0000E-+I6
5.0000E-+HG
5.0000E+HI6
7.0000E+HI6
8.0000E-+H6
9.0000E-+HI6

I 1.0000E+07
1.0440EH)7

Axes

Figure F-3.2.7.a Tailwall Membrane Stress - Independent Design Snapshot 40 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1435174
9572012 B:43:52 Al

Units in psf, +ve=Tension
-4.3091E+15
0.0000E-+00
1.0000EHIB
2.0000E+H6
3.0000E-+HI6
4.0000E-+I6
5.0000E-+HG
5.0000E+HI6
7.0000E+HI6
8.0000E-+H6
9.0000E-+HI6

I 1.0000E+07
1.0344EH7

Axes

Figure F-3.2.8.a Tailwall Membrane Stress - Independent Design Snapshot 63 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1435174
97572012 B:46:01 Al

Units in ft, -ve=Seaward
-4 9349E-+10
-4 5000E-+HI0
-4.0000E-+10
-3.5000E-+10
-3.0000E-+10
-2.5000E-+10
-2.0000E-+HI0
-1.5000E-+10
-1.0000E-+10
-5.0000E-01
0.0000E-+10
1.9873E-02

Axes

Figure F-3.2.9.a Permanent Soil X-Displacement Contours - Independent Design - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 14358174
97572012 B:46:24 Al

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
1.6477E-07
1.0000E-02
2.0000E-02
3.0000E-02
4.0000E-02
5.0000E-02
5.0000E-02

Axes

Figure F-3.2.10.a Effective Shear Strain Contours - Independent Design - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 365257
9872012 4:25:43 P

Units in psf, +ve=Tension
-2.9515E+15
-2 5000E-+H1S
0.0000E-+HI0
2.5000E+H15
5.0000E-+HI5
7.5000E-+H15
1.0000E+0G6
1.2500EHB
1.5000EHB
1.7500E-+HB
2.0000E-+HI6
2. 2500E+H5
2.5000E+H6
2. 7500E+H6
3.0000E-+HI6
3.2500E+H16
3.5000E+HG
3.6672E+HIB

Axes

Figure F-3.2.1.b Facewall Membrane Stress - Independent Design Snapshot At 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 565731
982012 426:07 P

Units in psf, +ve=Tension
-4 5937 E+15
-2 5000E-+H1S
0.0000E-+HI0
2.5000E+H15
5.0000E-+HI5
7.5000E-+H15
1.0000E+0G6
1.2500EHB
1.5000EHB
1.7500E-+HB
2.0000E-+HI6
2. 2500E+H5
2.5000E+H6
2. 7500E+H6
3.0000E-+HI6
3.2500E+H16
3.5000E+HG
3.7500E+HIB
3.9673E+H6

Axes

Figure F-3.2.2.b Facewall Membrane Stress - Independent Design Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 978678
982012 426:41 PM

Units in psf, +ve=Tension
-4 B719E+I5
-2 5000E-+H1S
0.0000E-+HI0
2.5000E+H15
5.0000E-+HI5
7.5000E-+H15
1.0000E+0G6
1.2500EHB
1.5000EHB
1.7500E-+HB
2.0000E-+HI6
2. 2500E+H5
2.5000E+H6
2. 7500E+H6
3.0000E-+HI6
3.2500E+H16
3.5000E+HG
3.7500E+HIB
3.8422EHB

Axes

Figure F-3.2.3.b Facewall Membrane Stress - Independent Design Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1921424
9872012 4:25:03 PM

Units in psf, +ve=Tension
S 7224EHI5
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.7500E+HIG
4 0000E+HI6
4.0647E-+HIB

Axes

Figure F-3.2.4.b Facewall Membrane Stress - Independent Design Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 365257
982012 421:20 PM

Units in psf, +ve=Tension
-4 9647 E+I5
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 S000E+HIG
3.0000E+H6
3.0302E+H16

Axes

Figure F-3.2.5.b Tailwall Membrane Stress - Independent Design Snapshot 10 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 565731
982012 42127 PM

Units in psf, +ve=Tension
-B.5422E+H15
0.0000E-+00
1.0000EHIB
2.0000E+H6
3.0000E-+HI6
4.0000E-+I6
5.0000E-+HG
5.0000E+HI6
7.0000E+HI6
8.0000E-+H6
9.0000E-+HI6
1.0000E+07
1.1000E+H)7
1.1515EH7

Axes

Figure F-3.2.6.b Tailwall Membrane Stress - Independent Design Snapshot 20 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 978678
982012 42145 P

Units in psf, +ve=Tension
-6.5484E+15
0.0000E-+00
1.0000EHIB
2.0000E+H6
3.0000E-+HI6
4.0000E-+I6
5.0000E-+HG
5.0000E+HI6
7.0000E+HI6
8.0000E-+H6
9.0000E-+HI6
1.0000E+07
1.1000E+H)7
1.2000E+H7
1.2273EH07

Axes

Figure F-3.2.7.b Tailwall Membrane Stress - Independent Design Snapshot 40 Sec - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 1921424
9872012 422:53 PM

Units in psf, +ve=Tension
-3.8957E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6
5.0000E-+HG
5.5000E+HI6
5.0000E-+H6
5.5000E-+H6
7.0000E-+I6
7 S000E+HIG
3.0000E+H6
3.5000E-+H16
9.0000E-+H6
9. 4194E+HIB

Axes

Figure F-3.2.8.b Tailwall Membrane Stress - Independent Design Snapshot 87 Sec - Western Washington EQ Record
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APPENDIX F

Step 1921424

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

9872012 4:30:57 PM

-1.6071E+
-1.6000E-+01
-1.5000E-+01
-1.4000E-+01
-1.3000E-+01
-1.2000E-+1
-1.1000E-+01
-1.0000E-+01
-5.0000E-+00
-5.0000E-+00
-7 .0000E-+00
-5.0000E-++00
-5.0000E-+00
-4.0000E-+H00
-3.0000E-+00
-2.0000E-+00
-1.0000E-+00
0.0000E-+H10
2.4075E-01

Axes

Units in ft, -ve=Seaward

Figure F-3.2.9.b Permanent Soil X-Displacement Contours - Independent Design - Western Washington EQ Record

F-232
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APPENDIX F

FLAC3D 4.00

ER009 kasca Consulting Group, Inc.

Step 1921424
9872012 4:35:13 PM

Contour of Eff. Shear Strain Increment
Calculated by: Wolumetric Averaging
21848E-07
1.0000E-02
2.0000E-02
3.0000E-02
4.0000E-02
5.0000E-02
5.0000E-02
7.0000E-02
§.0000E-02
2.0000E-02
1.0000E-01
1.1000E-01
1.2000E-01
1.3000E-01
1.4000E-01
1.5000E-01
1.6000E-01
1.7000E-01
1.7000E-01

Axes

Figure F-3.2.10.b Effective Shear Strain Contours - Independent Design - Western Washington EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 365257
9/5/2012 5:33:58 AW

Units in psf, +ve=Tension
-2.8859E+13
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+15
1.0000E+0G6
1.2000EHB
1.4000EHB
1.6000E-HIE
1.8000E-+06
2.0000E-+HDG

I 2. 2000E+H6
2.3115EHB

Axes

Figure F-3.3.1.a Facewall Membrane Stress - Independent Design Snapshot At 10 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 565731
97572012 5:34:20 AW

Units in psf, +ve=Tension
-2.0523E+04
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6

I 2. 2500E+HI6
2 4575E+HIB

Axes

Figure F-3.3.2.a Facewall Membrane Stress - Independent Design Snapshot 20 Sec - Michoacan EQ Record
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APPENDIX F

FLAC3D 4.00
ER009 kasca Consulting Group, Inc.
Step 978678
97872012 5:34:57 AW

Units in psf, +ve=Tension
-1.1629E+14
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6

I 2. 2500E+HI6
2 4975E+HIG

Axes

Figure F-3.3.3.a Facewall Membrane Stress - Independent Design Snapshot 40 Sec - Michoacan EQ Record
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Units in psf, +ve=Tension
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0.0000E-+00
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1.2500E+H06
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2.5083EHE
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Figure F-3.3.4.a Facewall Membrane Stress - Independent Design Snapshot 75 Sec - Michoacan EQ Record
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Figure F-3.3.5.a Tailwall Membrane Stress - Independent Design Snapshot 10 Sec - Michoacan EQ Record
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Units in psf, +ve=Tension
-1.3459E+15
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
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2 5000E+HG
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3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3. 7Z62EHIG

Axes

Figure F-3.3.6.a Tailwall Membrane Stress - Independent Design Snapshot 20 Sec - Michoacan EQ Record
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Units in psf, +ve=Tension
-2 4386E+15
0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.BY32EHIG

Axes

Figure F-3.3.7.a Tailwall Membrane Stress - Independent Design Snapshot 40 Sec - Michoacan EQ Record
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Units in psf, +ve=Tension
-2.5561E+15
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5.0000E-+HI5
7.5000E-+H15
1.0000E+0G6
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1.5000EHB
1.7500E-+HB
2.0000E-+HI6
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2.5000E+H6
2. 7500E+H6
3.0000E-+HI6
3.2500E+H16
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3.6575EHIB

Axes

Figure F-3.3.8.a Tailwall Membrane Stress - Independent Design Snapshot 75 Sec - Michoacan EQ Record
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-1.9138E+10
-1.8000E-+10
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-1.4000E-+10
-1.2000E-+10
-1.0000E-+10
-8.0000E-01
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-4.0000E-01
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0.0000E-+10
1.5618E-03

Axes

Figure F-3.3.9.a Permanent Soil X-Displacement Contours - Independent Design - Michoacan EQ Record
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Calculated by: Wolumetric Averaging
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3.0000E-02

Axes

Figure F-3.3.10.a Effective Shear Strain Contours - Independent Design - Michoacan EQ Record
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Units in psf, +ve=Tension
-9.3075E+13
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
5.0000E-+H15
8.0000E-+15
1.0000E+0G6
1.2000EHB
1.4000EHB
1.6000E-HIE
1.8000E-+06
2.0000E-+HDG

I 2. 2000E+H6
2.3631EHIB

Axes

Figure F-3.3.1.b Facewall Membrane Stress - Independent Design Snapshot At 10 Sec - Puget Sound EQ Record
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Units in psf, +ve=Tension
-1.6617E+14
0.0000E-+00
2.0000E+HI5
4.0000E+HI5
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1.0000E+0G6
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2. 2000E+H6
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Axes

Figure F-3.3.2.b Facewall Membrane Stress - Independent Design Snapshot 20 Sec - Puget Sound EQ Record
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Units in psf, +ve=Tension
-2.3359E+14
0.0000E-+00
2.5000E+H15
5.0000E+H15
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1.0000E-+0B
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2.0000E-+H6
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I 2. 7500E+HIB
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Axes

Figure F-3.3.3.b Facewall Membrane Stress - Independent Design Snapshot 40 Sec - Puget Sound EQ Record
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Units in psf, +ve=Tension
-3 1446E+04
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2.5000E+H15
5.0000E+H15
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1.0000E-+0B
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2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.2624E+HIB

Axes

Figure F-3.3.4.b Facewall Membrane Stress - Independent Design Snapshot 80 Sec - Puget Sound EQ Record
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Units in psf, +ve=Tension
2.7730E+04
2 5000E+H25
5.0000E+HI5
7.A000E+H15
1.0000E-+HB
1.2600E-+B
1.5000E+H06
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3.0000E+HI6
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Figure F-3.3.5.b Tailwall Membrane Stress - Independent Design Snapshot 10 Sec - Puget Sound EQ Record
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Units in psf, +ve=Tension
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0.0000E-+00
2.5000E+H15
5.0000E+H15
7.5000E-+HI5
1.0000E-+0B
1.2500E+H06
1.5000EHIB
1.7500EHIB
2.0000E-+H6
2. 2500E+HI6
2 5000E+HG
2. 7500E+HIB
3.0000E-+H6
3.2500E+H6
3.5000E+HI6
3.6140EHIG

Axes

Figure F-3.3.6.b Tailwall Membrane Stress - Independent Design Snapshot 20 Sec - Puget Sound EQ Record
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Units in psf, +ve=Tension
-1.7610E+15
0.0000E-+00
5.0000E+HI5
1.0000E-HIB
1.5000E-+HB
2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6

I 5.0000E-+HG
5.4577EHIB

Axes

Figure F-3.3.7.b Tailwall Membrane Stress - Independent Design Snapshot 40 Sec - Puget Sound EQ Record
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Units in psf, +ve=Tension
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0.0000E-+00
5.0000E+HI5
1.0000E-HIB
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2.0000E-+I6
2 5000E+HG
3.0000E+HI6
3.5000E+H6
4.0000E-+H6
4 5000E-+HI6

I 5.0000E-+HG
5. 2772EHB

Axes

Figure F-3.3.8.b Tailwall Membrane Stress - Independent Design Snapshot 80 Sec - Puget Sound EQ Record
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Figure F-3.3.9.b Permanent Soil X-Displacement Contours - Independent Design - Puget Sound EQ Record
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Calculated by: Wolumetric Averaging
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I 5.0000E-02
5.0000E-02
Axes

Figure F-3.3.10.b Effective Shear Strain Contours - Independent Design - Puget Sound EQ Record
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