




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































URS

SPT BASED LIQUEFACTION ANALYSIS
REFERENCE: 1. Cetin, K.O., et al, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions and Closures (May, 2006)
2. URS Corporation 2008. D for Analysis , Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre sentation, H.M.S. Queens Mary, Long Beach, Ca .
4. Southern California Earthquake Center, University of Southern Calif  omia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on MCAL and SCAL sampler correction )

PROJECT NAME: American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee North of American River (Natomas)
PROJECT NUMBER: 26816760.45400 Analysis By: [Juan F. Perri | [Date: | 10/15/2008
Reach ID: Check By \ \ Dae: [ ]
Station: DWR Station: 1807+00 Calculated Values
Boring ID 2F-01-118 (690+00F)
Boring Location Crest Boring
(CresuLandsideMaterside, and distance
from CrestiLandside
Ground Elevation (ft.)= 23.5 Earthquake Information:
Groundwater Elev. During Drilling (ft.) = 14.7 Note: [Estimated from River Elevation. Groundwater Depth Below GS During Drilling (ft.) Hammer Type Retum Period (years) =[200 |  PGA(g)=[0aa |
Analyzed Groundwater Elevation (ft.)= 108 Note: [Summer WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) EnergyRatio=[80____ | M, =[7.0 | Location =|Landside |Enter: crest, Landside, or Waterside
Confirm ER
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective Effective . Cyclic Final
Correction N, for Sampler Stick Up Correction Below Liquefaction i -
) Overburd Overburd Correcti N - " q Comment (Liquefiable for
Depth to UEES Unit | Overburden ;15:;”:" ;15:;”:" Overburden  |for Hammer | . - | Borehole forol;:;(;r‘\%rl‘e Sampler Sampler | Correction, Sampler | (Protrusion) Rod | Rod Length Fines Fines Factor for Cyclic Stre's;nliam The Przt;ab\l\ty Factor of FS <12 Analyzed Uscs Liquid | Plasticity Water Susceptibilty | Assessment Factor of S, <1 a(nquudgment
Sample ID | Sample | Ngew o Weight | Pressure, @, Correction Energy 9 | Diameter Code Correction | Cfor SW |Correction for | Rod Length | Length | Correction | Ngo | Nygo | Content | Content for Fine Nygocs | Resistance (Yes/No) | Groundwater Lig Content, | Based on Soil (Yes/No) L
Classification During During Method . Diameter, (S, sw, Guidance | Liquefaction, | Safety, FS Classification |Limit, LL | Index, Pl Based on Safety, FS, | Required for 1.0 <FS <
(ft) (pcf) (psf) Drilling Earthquake Factor, Cy | Efficiency, (inch) Co SCAL, MCAL) Only (for SW Sampler Analysis, C ¢ Above (m) Factor, C (%) Analysis (%) | Content, Ratio, CRR Document. PL Column AE | Level (Yes/No) (w9%) Type (Yes/No) Columns AE, 12)
o, (psf) o, (psf) Ce sampler) Only Ground (feet) Ciines CSR Column AF Column AK AF, and AK
S1 5 10 CL 110 550 550 550 16 13 M 4 1.00 S 16 119 1.00 7 3.4 0.75 10 | 16 35 12 20 0.247 0.223 0.064 111 Yes No CL Yes No 111 -
S2 10 72 ML 120 1150 1075 1150 14 13 M 4 1.00 SCAL 98 1.30 0.65 7 4.9 0.83 52 | 71 35 12 82 21.917 0.215 0.000 3.00 No No ML 39 14 28 No No 3.00 -
S3 15 31 ML 120 1750 1363 1606 12 13 M 4 1.00 SCAL 38 1.30 0.65 7 6.4 0.90 24 | 29 35 12 35 0.566 0.206 0.000 274 No Yes ML 45 17 29 No No 274 -
S4 20 ML 120 2350 1651 1894 11 13 M 4 1.00 Shelby 0 1.10 0.00 7 79 0.94 0 0 35 #DIV/O! | #DIV/O! 0.044 0.198 1.000 0.22 Yes Yes ML No No 0.22 -
S6 22 22 ML 120 2590 1766 2010 11 13 M 4 1.00 S 23 1.30 1.00 7 85 0.95 28 | 30 35 12 35 0.551 0.193 0.000 2.86 No Yes ML Yes No 2.86 -
s7 25 24 ML 120 2950 1939 2182 1.0 13 M 4 1.00 S 24 1.30 1.00 7 9.4 0.96 31| 31 35 12 37 0.620 0.185 0.000 3.00 No Yes ML NP NP 35 Yes No 3.00 -
S8 30 50 GW 135 3625 2302 2545 0.9 13 M 4 1.00 S 47 1.30 1.00 7 11.0 0.98 65 | 61 61 35 12 71 7.363 0.173 0.000 3.00 No Yes GW Yes No 3.00 -
S9 35 24 SP-SM 130 4275 2640 2883 0.9 13 M 4 1.00 S 21 1.30 1.00 7 125 0.99 32 | 27 6 6 1.0 28 0.293 0.161 0.000 1.82 No Yes SP-SM Yes No 1.82 -
S10 39 9 ML 120 4755 2871 3114 0.8 13 M 4 1.00 S 8 111 1.00 7 13.7 0.99 12 | 10 6 6 11 10 0.074 0.151 0.990 0.49 Yes Yes ML Yes YES 0.49 Liquefiable
Ss11 45 18 CL 110 5415 3156 3399 0.8 13 M 4 1.00 SCAL 14 122 0.65 7 155 0.99 16 | 12 35 13 16 0.109 0.139 0.533 0.78 Yes Yes CL Yes YES 0.78 Liquefiable
S12 50 52 ML 120 6015 3444 3687 0.8 13 M 4 1.00 SCAL 40 1.30 0.65 7 17.1 1.00 45 | 34 35 12 41 0.692 0.131 0.000 3.00 No Yes ML Yes No 3.00 -
d Setings\Diego_Cobos-RoalD +00_SPTBasedLiquefaction_V1-1690+00F (Summer)
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URS

SPT BASED LIQUEFACTION ANALYSIS

REFERENCE: 1. Cetin, K.O., etal, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions and Closures (May, 2006)
2. URS Corporation 2008. Guidance Document for Geotechnical Analysis , Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre sentation, H.M.S. Queens Mary, Long Beach, Ca .
4. Southern California Earthquake Center, University of Southern Calif ~ omia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on MCAL and SCAL sampler correction )
PROJECT NAME: American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee North of American River (Natomas)
PROJECT NUMBER: 26816760.45400 Analysis By: [Juan F. Perri [Date: | 10/15/2008 |
Reach ID: Check By \ Dae: [ ]
Station: DWR Station: 1807+00 Calculated Values
Boring ID: SRB-44
Boring Location Crest Boring
(CrestLandside/Waterside, and distance
from Crest/Landside

Ground Elevation (ft.)= 41.6 Earthquake Information:

Groundwater Elev. During Drilling (ft.) = 16.6 Note: [Depth at time of testing Groundwater Depth Below GS During Drilling (ft.) Hammer Type Retum Period (years) =[200 |  PGA(g)=[0aa |

Analyzed Groundwater Elevation (ft.)= 10.8 Note: |[Summer WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio : M, =[7.0 Location :‘Cresl ‘Emm Crest, Landside, or Waterside

Confirm ER
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective Effective n " " 2 n Cyclic - . Final -
Depth to Uscs Uit | Overburden Oyerburden | OVerUdeN | verburden o mar Drlng | Borehole | Soprecton, Sampler S:lmf;:er Cii?c‘:\‘zn Sampler (P?t;ltcvt;;)n) Rod | Rod Length Fines Fres | Fociorior Cycic | SUeSSRato [TheProbaily | o | FsL<12 Ar?ae\‘;zméd USCS Lquid | plastcy | _Water é&iﬂiﬁfﬁ:ﬁfy Assessment | \Comment ;:éq_‘,‘:;'ga::,:tm
Sample D | Sample | Nieww | oo | Weight | Pressure, @, | o During Correction Energy |\ iog | Diameter | T e &°aw, | comection | Cfor S| Corectionfor | Rod Length | Length | Correction | Nay | Nygo | Content | Content for Fine Nusocs | Resistance | il | | otacion, | Safety, FS, | (YesNo) | Groundwater | o cont | i A2 p) | Content, | Based on Soi g;z’d"i? Safety, FS, Req:]ire dfor 1.0 <FS , <
(ft) (pcf) (psf) Drilling, Earthquake, Factor, C y thc\gncy, (inch) Co SCAL, MCAL) Only (for SW Sampler Analysis, C ¢ Above (m) Factor, C (%) Analysis (%) | Content, Ratio, CRR Document, PL Column AE | Level (Yes/No) (w9%) Type (Yes/No) Columns AE, 12)
.’ (psf) 6, (psf) € sampler) Only Ground (feet) Cines CSR Column AF Column AK AF, and AK
s1 25 13 ML 120 300 300 300 16 13 M 4 1.00 SCAL 21 1.25 0.65 7 26 0.75 8 | 14 35 13 17 0.236 0.134 0.000 176 No No ML 28 6 Yes No 176 -
s2 5 36 cL 110 575 575 575 16 13 M 4 1.00 SCAL 58 1.30 0.65 7 3.4 0.75 23 | 37 55 35 12 44 1526 0.132 0.000 3.00 No No cL Yes No 3.00 -
s3 75 23 cL 110 850 850 850 15 13 M 4 1.00 SCAL 35 1.30 0.65 7 a1 0.79 16 | 24 35 12 29 0.434 0.130 0.000 3.00 No No cL Yes No 3.00 -
s4 10 67 cL 110 1125 1125 1125 13 13 M 4 1.00 SCAL 89 1.30 0.65 7 4.9 0.83 a8 | 64 35 12 75 12.756 0.128 0.000 3.00 No No cL Yes No 3.00 -
S5 125 | 48 cL 110 1400 1400 1400 12 13 M 4 1.00 SCAL 57 1.30 0.65 7 5.6 0.87 36 | 43 35 12 51 1.948 0.126 0.000 3.00 No No cL Yes No 3.00 -
S6 15 29 cL 110 1675 1675 1675 11 13 M 4 1.00 SCAL 32 1.30 0.65 7 6.4 0.90 23 | 25 35 12 30 0.379 0.124 0.000 3.00 No No cL Yes No 3.00 -
s7 175 | 13 cL 110 1950 1950 1950 1.0 13 M 4 1.00 SCAL 13 1.18 0.65 7 72 0.92 10 | 10 35 13 14 0.108 0.122 0.322 0.89 Yes No cL Yes No 0.89 -
s8 20 15 cL 110 2225 2225 2225 0.9 13 M 4 1.00 SCAL 14 1.20 0.65 7 7.9 0.94 12 | 12 35 13 15 0.114 0.120 0.209 0.95 Yes No cL Yes No 0.95 -
s9 225 | 37 cL 110 2500 2500 2500 0.9 13 M 4 1.00 SCAL 33 1.30 0.65 7 8.7 0.95 30 | 27 35 12 33 0.425 0.119 0.000 3.00 No No cL Yes No 3.00 -
S10 2 26 ML 120 2800 2800 2800 0.8 13 M 4 1.00 SCAL 22 1.30 0.65 7 9.4 0.96 22 | 18 35 12 23 0.191 0.119 0.000 1.60 No No ML Yes No 1.60 -
s11 275 | 86 sw 130 3125 2969 3125 0.8 13 M 4 1.00 SCAL 71 1.30 0.65 7 10.2 0.97 72 | 59 5 10 61 3.246 0.119 0.000 3.00 No No sw Yes No 3.00 -
s12 30 36 sw 130 3450 3138 3450 0.8 13 M 4 1.00 SCAL 29 1.30 0.65 7 11.0 0.98 30 | 24 4 0 10 24 0.205 0.119 0.000 173 No No sw Yes No 173 -
s13 325 | 50 oW 135 3788 3320 3680 0.8 13 M 4 1.00 SCAL 39 1.30 0.65 7 117 0.98 43 | 33 5 10 34 0.414 0.118 0.000 3.00 No Yes Gw Yes No 3.00 -
s14 35 77 sw 130 4113 3489 3849 0.8 13 M 4 1.00 SCAL 58 1.30 0.65 7 125 0.99 66 | 50 5 10 51 1.478 0.118 0.000 3.00 No Yes sw Yes No 3.00 -
s15 375 | 60 sw 130 4438 3658 4018 0.7 13 M 4 1.00 SCAL 44 1.30 0.65 7 133 0.99 51| 38 5 10 39 0.593 0.118 0.000 3.00 No Yes sw Yes No 3.00 -
s16 40 49 sw 130 4763 3827 4187 0.7 13 M 4 1.00 SCAL 35 1.30 0.65 7 14.0 0.99 42 | 30 5 5 10 31 0.328 0.118 0.000 2.78 No Yes sw Yes No 2.78 -
s17 425 | 24 sw 130 5088 3996 4356 0.7 13 M 4 1.00 SCAL 17 1.26 0.65 7 14.8 0.99 21 | 15 5 10 15 0.097 0.116 0.403 0.84 Yes Yes sw No No 0.84 -
s18 45 25 CH 110 5363 4115 4475 0.7 13 M 4 1.00 SCAL 17 127 0.65 7 155 0.99 22 | 15 35 13 19 0.127 0.114 0.049 111 Yes Yes CH No No 111 -
s19 a5 | 2 CH 110 5638 4234 4594 0.7 13 M 4 1.00 SCAL 16 124 0.65 7 16.3 1.00 20 | 14 35 13 17 0.112 0.113 0.135 0.99 Yes Yes CH No No 0.99 -
S20 50 9 CH 110 5913 4353 4713 0.7 13 M 4 1.00 SCAL 6 1.10 0.65 7 17.1 1.00 8| 5 35 15 8 0.054 0.111 0.992 0.49 Yes Yes CH No No 0.49 -
tingsDiego_Cobos-RoalD +00_SPTBasedLiquefaction_V1-1SRE-44 (Summer)
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URS

SPT BASED LIQUEFACTION ANALYSIS
REFERENCE: 1. Cetin, K.O., et al, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions and Closures (May, 2006)
2. URS Corporation 2008. Guidance Document for Geotechnical Analysis , Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre sentation, H.M.S. Queens Mary, Long Beach, Ca .
4. Southern California Earthquake Center, University of Southern Calif ~ omia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on MCAL and SCAL sampler correction )

PROJECT NAME: American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee North of American River (Natomas)
PROJECT NUMBER: 26816760.45400 Analysis By: [Juan F. Perri | [Date: | 10/15/2008
Reach ID: Check By \ \ Dae: [ ]
Station: DWR Station: 1807+00 Calculated Values
Boring ID 2F-01-118 (690+00F)
Boring Location Crest Boring
(CresuLandsideaterside, and distance
from CrestiLandside
Ground Elevation (ft.)= 23.5 Earthquake Information:
Groundwater Elev. During Drilling (ft.) = 14.7 Note: [Estimated from River Elevation Groundwater Depth Below GS During Drilling (ft.) Hammer Type Retum Period (years) =[200 |  PGA(g)=[0aa |
Analyzed Groundwater Elevation (ft.)= 16.0 Note: [Winter WSE ft (NAVD8S) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio=[80____ | M, =[7.0 | Location =|Landside |Enter: crest, Landside, or Waterside
Confirm ER
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective Effective . Cyclic Final
Correction N, for Sampler Stick Up Correction Below Liquefaction i -
) Overburd Overburd Correcti N - " q Comment (Liquefiable for
Depth to UEES Unit | Overburden ;15:;”:" ;15:;”:" Overburden  |for Hammer | . - | Borehole forol;:;(;r‘\%rl‘e Sampler Sampler | Correction, Sampler | (Protrusion) Rod | Rod Length Fines Fines Factor for Cyclic Stre's;nliam The Przt;ab\l\ty Factor of FS <12 Analyzed Uscs Liquid | Plasticity Water Susceptibilty | Assessment Factor of S, <1 a(nquudgment
Sample ID | Sample | Ngew o Weight | Pressure, @, Correction Energy 9 | Diameter Code Correction | Cfor SW |Correction for | Rod Length | Length | Correction | Ngo | Nygo | Content | Content for Fine Nygocs | Resistance (Yes/No) | Groundwater Lig Content, | Based on Soil (Yes/No) L
Classification During During Method . Diameter, (S, sw, Guidance | Liquefaction, | Safety, FS Classification |Limit, LL | Index, Pl Based on Safety, FS, | Required for 1.0 <FS <
(ft) (pcf) (psf) Drilling Earthquake Factor, Cy | Efficiency, (inch) Co SCAL, MCAL) Only (for SW Sampler Analysis, C ¢ Above (m) Factor, C (%) Analysis (%) | Content, Ratio, CRR Document. PL Column AE | Level (Yes/No) (w9%) Type (Yes/No) Columns AE, 12)
o, (psf) o, (psf) Ce sampler) Only Ground (feet) Ciines CSR Column AF Column AK AF, and AK
S1 5 10 CL 110 550 550 550 16 13 M 4 1.00 S 16 119 1.00 7 3.4 0.75 10 | 16 35 12 20 0.247 0.223 0.064 111 Yes No CL Yes No 111 -
S2 10 72 ML 120 1150 1075 994 14 13 M 4 1.00 SCAL 98 1.30 0.65 7 4.9 0.83 52 | 71 35 12 82 22.823 0.215 0.000 3.00 No Yes ML 39 14 28 No No 3.00 -
S3 15 31 ML 120 1750 1363 1282 12 13 M 4 1.00 SCAL 38 1.30 0.65 7 6.4 0.90 24 | 29 35 12 35 0.603 0.206 0.000 2.92 No Yes ML 45 17 29 No No 292 -
S4 20 ML 120 2350 1651 1570 11 13 M 4 1.00 Shelby 0 1.10 0.00 7 79 0.94 0 0 35 #DIV/O! | #DIV/O! 0.047 0.198 1.000 0.24 Yes Yes ML No No 0.24 -
S6 22 22 ML 120 2590 1766 1685 11 13 M 4 1.00 S 23 1.30 1.00 7 85 0.95 28 | 30 35 12 35 0.578 0.193 0.000 3.00 No Yes ML Yes No 3.00 -
s7 25 24 ML 120 2950 1939 1858 1.0 13 M 4 1.00 S 24 1.30 1.00 7 9.4 0.96 31| 31 35 12 37 0.648 0.185 0.000 3.00 No Yes ML NP NP 35 Yes No 3.00 -
S8 30 50 GW 135 3625 2302 2221 0.9 13 M 4 1.00 S 47 1.30 1.00 7 11.0 0.98 65 | 61 61 35 12 71 7.648 0.173 0.000 3.00 No Yes GW Yes No 3.00 -
S9 35 24 SP-SM 130 4275 2640 2559 0.9 13 M 4 1.00 S 21 1.30 1.00 7 125 0.99 32 | 27 6 6 1.0 28 0.303 0.161 0.000 1.89 No Yes SP-SM Yes No 1.89 -
S10 39 9 ML 120 4755 2871 2789 0.8 13 M 4 1.00 S 8 111 1.00 7 13.7 0.99 12 | 10 6 6 11 10 0.077 0.151 0.990 051 Yes Yes ML Yes YES 0.51 Liquefiable
Ss11 45 18 CL 110 5415 3156 3075 0.8 13 M 4 1.00 SCAL 14 122 0.65 7 155 0.99 16 | 12 35 13 16 0.112 0.139 0.533 0.80 Yes Yes CL Yes YES 0.80 Liquefiable
S12 50 52 ML 120 6015 3444 3363 0.8 13 M 4 1.00 SCAL 40 1.30 0.65 7 17.1 1.00 45 | 34 35 12 41 0.710 0.131 0.000 3.00 No Yes ML Yes No 3.00 -
d Setings\Diego_Cobos-RoalD +00_SPTBasedLiquefaction_V1-1690+00F (winter)
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URS

SPT BASED LIQUEFACTION ANALYSIS

REFERENCE: 1. Cetin, K.O., etal, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions
2. URS Corporation 2008. Guidance Document for Geotechnical Analysis , Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008,
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre sentation, H.M.S. Queens Mary, Long Beach, Ca .
4. Southemn California Earthquake Center, University of Southern Calif ~ omia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on M
PROJECT NAME. American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee North of American River (Natomas)
PROJECT NUMBER: 26816760.45400 Analysis By: [Juan F. Perri | [Date: | 10/15/2008 |
Reach ID: Check By \ \ Dae: [ ]
Station: DWR Station: 1807+00 Calculated Values
Boring ID: SRB-44
Boring Location Crest Boring
(CrestLandside/Waterside, and distance
from Crest/Landside

Ground Elevation (ft.)= 41.6 Earthquake Information:

Groundwater Elev. During Drilling (ft.) = 16.6 Note: [Depth at time of testing Groundwater Depth Below GS During Drilling (ft.) Hammer Type Retum Period (years) =[200 |  PGA(g)=[0aa |

Analyzed Groundwater Elevation (ft.)= 16.0 Note: |Winter WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio : M, =[7.0 Location :‘Cresl ‘Emm Crest, Landside, or Waterside

Confirm ER
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective Effective n " " 2 n Cyclic - . Final -
Depth to Uscs Uit | Overburden Oyerburden | OVerUdeN | verburden o mar Drlng | Borehole | Soprecton, Sampler S:lmf;:er Cii?c‘:\‘zn Sampler (P?t;ltcvt;;)n) Rod | Rod Length Fines Fres | Fociorior Cycic | SUeSSRato [TheProbaily | o | FsL<12 Ar?ae\‘;zméd USCS Lquid | plastcy | _Water é&iﬂiﬁfﬁ:ﬁfy Assessment | \Comment ;:éq_‘,‘:;'ga::,:tm
Sample D | Sample | Nieww | oo | Weight | Pressure, @, | o During Correction Energy |\ iog | Diameter | T e &°aw, | comection | Cfor S| Corectionfor | Rod Length | Length | Correction | Nay | Nygo | Content | Content for Fine Nusocs | Resistance | il | | otacion, | Safety, FS, | (YesNo) | Groundwater | o cont | i A2 p) | Content, | Based on Soi g;z’d"i? Safety, FS, Req:]ire dfor 1.0 <FS , <
(ft) (pcf) (psf) Drilling, Earthquake, Factor, C y thc\gncy, (inch) Co SCAL, MCAL) Only (for SW Sampler Analysis, C ¢ Above (m) Factor, C (%) Analysis (%) | Content, Ratio, CRR Document, PL Column AE | Level (Yes/No) (w9%) Type (Yes/No) Columns AE, 12)
.’ (psf) 6, (psf) € sampler) Only Ground (feet) Cines CSR Column AF Column AK AF, and AK
s1 25 13 ML 120 300 300 300 16 13 M 4 1.00 SCAL 21 1.25 0.65 7 26 0.75 8 | 14 35 13 17 0.236 0.134 0.000 176 No No ML 28 6 Yes No 176 -
s2 5 36 cL 110 575 575 575 16 13 M 4 1.00 SCAL 58 1.30 0.65 7 3.4 0.75 23 | 37 55 35 12 44 1526 0.132 0.000 3.00 No No cL Yes No 3.00 -
s3 75 23 cL 110 850 850 850 15 13 M 4 1.00 SCAL 35 1.30 0.65 7 a1 0.79 16 | 24 35 12 29 0.434 0.130 0.000 3.00 No No cL Yes No 3.00 -
s4 10 67 cL 110 1125 1125 1125 13 13 M 4 1.00 SCAL 89 1.30 0.65 7 4.9 0.83 a8 | 64 35 12 75 12.756 0.128 0.000 3.00 No No cL Yes No 3.00 -
S5 125 | 48 cL 110 1400 1400 1400 12 13 M 4 1.00 SCAL 57 1.30 0.65 7 5.6 0.87 36 | 43 35 12 51 1.948 0.126 0.000 3.00 No No cL Yes No 3.00 -
S6 15 29 cL 110 1675 1675 1675 11 13 M 4 1.00 SCAL 32 1.30 0.65 7 6.4 0.90 23 | 25 35 12 30 0.379 0.124 0.000 3.00 No No cL Yes No 3.00 -
s7 175 | 13 cL 110 1950 1950 1950 1.0 13 M 4 1.00 SCAL 13 1.18 0.65 7 72 0.92 10 | 10 35 13 14 0.108 0.122 0.322 0.89 Yes No cL Yes No 0.89 -
s8 20 15 cL 110 2225 2225 2225 0.9 13 M 4 1.00 SCAL 14 1.20 0.65 7 7.9 0.94 12 | 12 35 13 15 0.114 0.120 0.209 0.95 Yes No cL Yes No 0.95 -
s9 225 | 37 cL 110 2500 2500 2500 0.9 13 M 4 1.00 SCAL 33 1.30 0.65 7 8.7 0.95 30 | 27 35 12 33 0.425 0.119 0.000 3.00 No No cL Yes No 3.00 -
S10 2 26 ML 120 2800 2800 2800 0.8 13 M 4 1.00 SCAL 22 1.30 0.65 7 9.4 0.96 22 | 18 35 12 23 0.191 0.119 0.000 1.60 No No ML Yes No 1.60 -
s11 275 | 86 sw 130 3125 2969 3005 0.8 13 M 4 1.00 SCAL 71 1.30 0.65 7 10.2 0.97 72 | 59 5 10 61 3.282 0.119 0.000 3.00 No Yes sw Yes No 3.00 -
s12 30 36 sw 130 3450 3138 3174 0.8 13 M 4 1.00 SCAL 29 1.30 0.65 7 11.0 0.98 30 | 24 4 0 10 24 0.210 0.119 0.000 177 No Yes sw Yes No 177 -
s13 325 | 50 oW 135 3788 3320 3355 0.8 13 M 4 1.00 SCAL 39 1.30 0.65 7 117 0.98 43 | 33 5 10 34 0.425 0.118 0.000 3.00 No Yes Gw Yes No 3.00 -
s14 35 77 sw 130 4113 3489 3524 0.8 13 M 4 1.00 SCAL 58 1.30 0.65 7 125 0.99 66 | 50 5 10 51 1514 0.118 0.000 3.00 No Yes sw Yes No 3.00 -
s15 375 | 60 sw 130 4438 3658 3693 0.7 13 M 4 1.00 SCAL 44 1.30 0.65 7 133 0.99 51| 38 5 10 39 0.607 0.118 0.000 3.00 No Yes sw Yes No 3.00 -
s16 40 49 sw 130 4763 3827 3862 0.7 13 M 4 1.00 SCAL 35 1.30 0.65 7 14.0 0.99 42 | 30 5 5 10 31 0.335 0.118 0.000 2.84 No Yes sw Yes No 284 -
s17 425 | 24 sw 130 5088 3996 4031 0.7 13 M 4 1.00 SCAL 17 1.26 0.65 7 14.8 0.99 21 | 15 5 10 15 0.099 0.116 0.403 0.85 Yes Yes sw No No 0.85 -
s18 45 25 CH 110 5363 4115 4150 0.7 13 M 4 1.00 SCAL 17 127 0.65 7 155 0.99 22 | 15 35 13 19 0.129 0.114 0.049 113 Yes Yes CH No No 113 -
s19 a5 | 2 CH 110 5638 4234 4269 0.7 13 M 4 1.00 SCAL 16 124 0.65 7 16.3 1.00 20 | 14 35 13 17 0.114 0.113 0.135 1.01 Yes Yes CH No No 1.01 -
S20 50 9 CH 110 5913 4353 4388 0.7 13 M 4 1.00 SCAL 6 1.10 0.65 7 17.1 1.00 8| 5 35 15 8 0.055 0.111 0.992 0.50 Yes Yes CH No No 0.50 -
tingsDiego_Cobos-RoalD +00_SPTBasedLiquefaction_V1-1SRE-44 (winter)

D ts and
11102008



URS

SPT BASED LIQUEFACTION ANALYSIS

REFERENCE: 1. Cetin, K.O., etal, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions and Closures (May, 2006)
2. URS Corporation 2008. Guidance Document for Geotechnical Analysis , Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre sentation, H.M.S. Queens Mary, Long Beach, Ca .
4. Southern California Earthquake Center, University of Southern Calif  omia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on MCAL and SCAL sampler correction )
PROJECT NAME: American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee North of American River (Natomas)
PROJECT NUMBER: 26816760.45400 Analysis By: [Juan F. Perri [Date: | 10/15/2008 |
Reach ID: Check By \ Dae: [ ]
Station: DWR Station: 1875+00 Calculated Values
Boring ID: SRB-46
Boring Location Crest Boring
(CrestLandside/Waterside, and distance
from Crest/Landside

Ground Elevation (ft.)= 41.5 Earthquake Information:
Groundwater Elev. During Drilling (ft.) = 9.0 Note: [From Boring Log Groundwater Depth Below GS During Drilling (ft.) Hammer Type Retum Period (years) =[200 |  PGA(g)=[0aa |
Analyzed Groundwater Elevation (ft.)= 15.6 Note: |Winter WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio : M, =[7.0 Location :‘Cresl ‘Emm Crest, Landside, or Waterside
Confirm ER
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective Effective n . . 2 n Cyclic i i Final L
Depth to Uscs Urit | Overburden | OYerurden | OUemurden | oepurgen forvammer Drlng | Borehole | Soprecton, Sampler S:lmf;:\er ci'f??c‘i‘in Sampler (P?Efyt;fn) Rod | Rod Length Fres | Fines | Facirtor Cycic | SUeSSRato [TheProbaily | o | FsL<12 Ar?ae\‘;zméd uscs | Liud | plascry | Weter ;\Igl«]:::uc;:ﬁl; Assessment || COTIE ;:éq;:;'ga::,:tm
Sample ID | Sample | Nies | ¢ocipeor | Weight | Pressure, @ | "L During Corection | Eneray | j /D | Diameter (o | S8 | Correction | Cyfor SW | Correcton for | Rod Length | Length | Correction | Nay | Nygo | Content | Content for Fine | Nigocs | Resistance | o i || o otaction, | Safety, FS, | (YesiNo) | Groundwater | o o | i | ey py | Content, | Based on Soil g;z’d"i? Safety, FS, Req:]ired for 1.0 <FS <
(ft) (pcf) (psf) Diling, | Earthquake, | F2C" Cw thc\gncy, (inch) . SCAL, oAy |ONly (for SW | Sampler | Analysis, C s | Above (m) | Factor,Cg (%) | Analysis (%) | Content, Ratio, CRR | 00 oL Column AE  |Level (Yes/No) Wo%) | Type (Yes/No) | 5on S0 12)
a, (psf) a, (psf) E sampler) Only Ground (feet) Cines CSR Column AF Column AK AF, and AK
s1 5 7 . 130 650 650 650 16 13 M 4 1.00 SCAL 11 112 0.65 7 3.4 0.75 4|7 5 11 7 0.090 0.132 0.797 0.68 Yes No SP Yes No 0.68 -
s2 10 1 . 130 1300 1300 1300 12 13 M 4 1.00 SCAL 14 1.16 0.65 7 4.9 0.83 7| 9 5 10 10 0.089 0.128 0.765 0.70 Yes No SP Yes No 0.70 -
s3 15 14 . 130 1950 1950 1950 1.0 13 M 4 1.00 SCAL 14 1.18 0.65 7 6.4 0.90 10 | 10 5 10 11 0.087 0.124 0.758 0.70 Yes No SP Yes No 0.70 -
s4 20 10 . 130 2600 2600 2600 0.9 13 M 4 1.00 SCAL 9 111 0.65 7 7.9 0.94 8 | 7 5 11 7 0.061 0.120 0.990 051 Yes No SP Yes No 0.51 -
S5 25 | 14 . 130 2925 2925 2925 0.8 13 M 4 1.00 SCAL 12 115 0.65 7 8.7 0.95 1| 9 5 10 9 0.070 0.119 0.946 0.59 Yes No SP Yes No 0.59 -
S6 2 13 . 130 3250 3250 3250 0.8 13 M 4 1.00 SCAL 10 114 0.65 7 9.4 0.96 0| 8 5 11 8 0.063 0.119 0.983 053 Yes No SP Yes No 0.53 -
s7 275 | 15 . 130 3575 3575 3475 0.7 13 M 4 1.00 SCAL 11 115 0.65 7 10.2 0.97 12| 9 10 10 11 10 0.068 0.119 0.959 057 Yes Yes SP-SM Yes YES 0.57 Liquefiable
s8 30 4 e 120 3875 3875 3619 0.7 13 M 4 1.00 SCAL 3 1.10 0.65 7 11.0 0.98 3| 2 87 35 19 4 0.045 0.119 1.000 0.38 Yes Yes ML Yes YES 0.38 Liquefiable
s9 325 9 o 110 4150 4150 3738 0.7 13 M 4 1.00 SCAL 6 1.10 0.65 7 117 0.98 7| s 35 15 7 0.056 0.118 0.997 0.47 Yes Yes cL Yes YES 0.47 Liquefiable
S10 35 22 . 130 4475 4319 3907 0.7 13 M 4 1.00 SCAL 15 121 0.65 7 125 0.99 18 | 12 5 10 12 0.081 0.118 0.827 0.68 Yes Yes SP Yes YES 0.68 Liquefiable
s11 375 | 18 . 130 4800 4488 4076 0.7 13 M 4 1.00 SCAL 12 117 0.65 7 133 0.99 14 | 10 5 10 10 0.067 0.118 0.969 057 Yes Yes SP Yes YES 057 Liquefiable
s12 40 19 . 130 5125 4657 4245 0.7 13 M 4 1.00 SCAL 12 117 0.65 7 14.0 0.99 15 | 10 5 10 10 0.068 0.118 0.962 0.58 Yes Yes SP Yes YES 0.58 Liquefiable
s13 425 | 13 . 130 5450 4826 4414 0.6 13 M 4 1.00 SCAL 8 111 0.65 7 14.8 0.99 0| 7 5 11 7 0.053 0.116 0.999 0.46 Yes Yes SP Yes YES 0.46 Liquefiable
S14 5 5 o 110 5725 4945 4533 0.6 13 M 4 1.00 SCAL 3 1.10 0.65 7 155 0.99 4|3 35 18 5 0.043 0.114 1.000 0.38 Yes Yes cL Yes YES 0.38 Liquefiable
s15 75 | 19 w 130 6050 5114 4702 0.6 13 M 4 1.00 SCAL 12 117 0.65 7 16.3 1.00 15 | 10 12 11 11 0.068 0.113 0.946 0.60 Yes Yes SM Yes YES 0.60 Liquefiable
s16 50 62 . 130 6375 5283 4871 0.6 13 M 4 1.00 SCAL 38 1.30 0.65 7 17.1 1.00 50 | 31 5 10 32 0.326 0.111 0.000 2.93 No Yes SP Yes No 2.93 -
s17 525 | 37 ow 130 6700 5452 5040 0.6 13 M 4 1.00 SCAL 22 1.30 0.65 7 17.8 1.00 30 | 18 3 0 10 18 0.116 0.109 0.110 1.06 Yes Yes Gw Yes YES 1.06 Judgment Required
s18 55 38 . 130 7025 5621 5209 0.6 13 M 4 1.00 SCAL 23 1.30 0.65 7 18.6 1.00 31| 18 5 10 19 0.123 0.108 0.058 114 Yes Yes SP Yes YES 114 Judgment Required
s19 575 | 34 . 130 7350 5790 5378 0.6 13 M 4 1.00 SCAL 20 1.30 0.65 7 19.4 1.00 28 | 16 5 10 17 0.103 0.106 0.216 0.97 Yes Yes SP Yes YES 0.97 Liquefiable
S20 60 54 . 130 7675 5959 5547 0.6 13 M 4 1.00 SCAL 31 1.30 0.65 7 201 1.00 a4 | 25 5 10 26 0.206 0.104 0.000 1.97 No Yes SP Yes No 1.97 -
s21 65 3 . 130 8325 6297 5885 0.6 13 M 4 1.00 SCAL 19 1.29 0.65 7 216 1.00 28 | 16 5 10 16 0.095 0.102 0.270 0.93 Yes Yes sP Yes YES 0.93 Liquefiable
S22 70 55 < 130 8975 6635 6223 05 13 M 4 1.00 SCAL 30 1.30 0.65 7 232 1.00 45 | 25 5 10 25 0.187 0.100 0.000 1.87 No Yes SP Yes No 1.87 -
s23 75 33 . 130 9625 6973 6561 05 13 M 4 1.00 SCAL 18 1.26 0.65 7 24.7 1.00 27 | 14 4 0 10 14 0.081 0.098 0.481 0.83 Yes Yes sP Yes YES 0.83 Liquefiable
S24 80 52 . 130 10275 7311 6899 05 13 M 4 1.00 SCAL 27 1.30 0.65 7 26.2 1.00 42| 22 5 10 23 0.151 0.095 0.001 159 No Yes SP Yes No 1.59 -
tingsDiego_Cobos-RoalD _SPTBasedLiquefaction_V1-1SRB-46 (vinter)
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URS

SPT BASED LIQUEFACTION ANALYSIS

REFERENCE: 1. Cetin, K.O., et al, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of

2. URS Corporation 2008. Guidance Document for Geotechnical Analysis, Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre

4. Southern California Earthquake Center, University of Southern Calif

and Geoenvir

sentation, H.M.S. Queens Mary, Long Beach, Ca .

Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions

ornia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on M

PROJECT NAME: |American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee South of American River
PROJECT NUMBER 26816760.45400 Analysis B Shawn O 9/29/2008 [ Data Input By Analyst
Reach ID: Check By: Date: [ ] | Results of Analysis
Station: DWR Station: 1099+92 | Calculated Values
Boring ID: 77-R-12
Boring Location Toe Boring
(CrestiLandsideWaterside, and distance
from CrestiLandsid
Ground Elevation (ft.)= 17.5 E 1
Groundwater Elev. During Drilling (ft.) = 4.5 Note: [Depth during drilling Groundwater Depth Below GS During Drilling (ft.) Hammer Type Return Period (years) =[200 | PGA(g)=[0aa |
Analyzed Groundwater Elevation (ft.)= 13.0 Note: |[Summer WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio =|70  Assumed M, =|7.0 Location :|Landside |Eutur Crest, Landside, or Waterside
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective . Cyclic Final
Effective N, for Sampler Stick Up Correction . Below Liquefaction t= f—
. Overburd Correct Correct L - ) a Comment (Liquefiable for
Depth to Uscs Unit | Overburden | Overburden | OpMMEEN | overburden | SRS | Borefole | %S0 | SAMPer | sampier | Correction, | Sampler | (Protrusion) | Rod | Rod Lengih Fines Fines | Factor for Cycic | SUess Rato [The Provabilly | | Fsu<12 | anayzeq Lquid | Plastcy | Water | Suscepubiyy | Assessment | ECEE a(ndlq.]udgmem
Sample ID | Sample | Nreq o Weight | Pressure, @, Pressure Correction 9 Diameter Code Correction Cgfor SW | Correction for | Rod Length | Length | Correction Nso | Nigo | Content | Content for Fine Nygocs | Resistance (Yes/No) | Groundwater |USCS Classification |, - a Content, | Based on Soil (Yes/No) &=
Classification 0 During Energy Method = Diameter, (S, SW, Guidance | Liquefaction, | Safety, FS Limit, LL | Index, PI Based on Safety, FS, | Required for 1.0 <FS | <
(ft.) (pcf) (psf) During Drilling, .| Factor, Cy (inch) Only (for SW | Sampler Analysis, C ¢ Above (m) Factor, Cr (%) Analysis (%) | Content, Ratio, CRR Column AE | Level (Yes/No) (W%) Type (Yes/No)
" (psf Earthquake, @’ Efficiency, C ¢/ Cg SCAL, MCAL) C Document, PL " Columns AE, 1.2)
a, (psf) (osh) sampler) Only Ground (feet) fines CSR Column AF Column AK AF, and AK

S1 1 20 ML 123 123 123 123 16 12 H 8 1.15 MCAL 32 1.30 0.80 7 21 0.75 16 | 26 81 35 12 31 0.863 0.121 0.000 3.00 No No ML 37 10 25 Yes No 3.00 -

S2 5 15 ML 108 553 553 522 16 12 H 8 1.15 MCAL 24 1.30 0.80 7 3.4 0.75 12 | 19 75 35 12 24 0.333 0.119 0.000 279 No Yes ML 17 Yes No 2.79 -

S3 10 16 SM 110 1102 1102 759 13 12 H 8 1.15 MCAL 22 1.29 0.80 7 4.9 0.83 14 | 19 25 25 12 22 0.271 0.119 0.000 228 No Yes SM 23 Yes No 2.28 -

sS4 15 14 SP 121 1707 1582 1052 11 12 H 8 1.15 MCAL 16 122 0.80 7 6.4 0.90 13 | 15 5 10 16 0.149 0.118 0.053 1.26 No Yes SP 33 Yes No 1.26 -

S5 20 14 SP 129 2352 1915 1385 10 12 H 8 1.15 MCAL 14 1.21 0.80 7 79 0.94 14 | 14 5 5 10 15 0.130 0.118 0.139 1.10 Yes Yes SP 24 Yes YES 1.10 Judgment Required

S6 25 24 SP 130 3004 2255 1725 0.9 12 H 8 115 MCAL 23 1.30 0.80 7 9.4 0.96 25 | 23 5 10 24 0.243 0.116 0.000 2.09 No Yes SP 23 Yes No 2.09 -

s7 30 31 SP 130 3656 2595 2064 0.9 12 H 8 1.15 MCAL 27 1.30 0.80 7 11.0 0.98 32 | 29 5 10 29 0.345 0.113 0.000 3.00 No Yes SP Yes No 3.00 -

S8 35 30 SP 130 4308 2935 2404 0.8 12 H 8 1.15 MCAL 25 1.30 0.80 7 125 0.99 32 | 26 6 6 10 27 0.280 0.109 0.000 2.56 No Yes SP 24 Yes No 2.56 -

S9 40 27 SP 122 4920 3235 2704 0.8 12 H 8 1.15 MCAL 21 1.30 0.80 7 14.0 0.99 29 | 23 5 10 23 0.203 0.106 0.000 1.91 No Yes SP 20 Yes No 1.91 -

S10 45 24 SP 117 5505 3508 2977 0.8 12 H 8 1.15 MCAL 18 1.29 0.80 7 155 0.99 26 | 19 5 10 20 0.154 0.103 0.003 1.49 No Yes SP 17 Yes No 1.49 -

S11 50 34 SP 126 6137 3828 3298 0.7 12 H 8 1.15 MCAL 25 1.30 0.80 7 17.1 1.00 36 | 26 5 10 27 0.255 0.101 0.000 253 No Yes SP 24 Yes No 2.53 -

S12 55 37 SP 126 6769 4149 3618 0.7 12 H 8 1.15 MCAL 26 1.30 0.80 7 18.6 1.00 40 | 28 6 6 10 28 0.276 0.099 0.000 2.80 No Yes SP Yes No 2.80 -

S13 60 41 GwW 134 7440 4508 3977 0.7 12 H 8 1.15 MCAL 27 1.30 0.80 7 20.1 1.00 44 | 29 5 10 30 0.304 0.096 0.000 3.00 No Yes GW 10 Yes No 3.00 -

S14 65 50 sw 133 8106 4861 4331 0.6 12 H 8 115 MCAL 32 1.30 0.80 7 21.6 1.00 54 | 34 5 10 35 0.440 0.094 0.000 3.00 No Yes sSw 11 Yes No 3.00 -

S15 68 89 GP 135 8511 5079 4548 0.6 12 H 8 115 MCAL 56 1.30 0.80 7 22.6 1.00 95 | 60 5 10 61 3.062 0.093 0.000 3.00 No Yes GP Yes No 3.00 -

ind Setings\Diego_Cobos-Roa\Deskiop\SPT Based Liquefaction_1099+92_mod_JFP77-R-5 (Winter)
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URS

SPT BASED LIQUEFACTION ANALYSIS

REFERENCE: 1. Cetin, K.O., et al, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of

2. URS Corporation 2008. Guidance Document for Geotechnical Analysis, Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre

4. Southern California Earthquake Center, University of Southern Calif

and Geoenvir

sentation, H.M.S. Queens Mary, Long Beach, Ca .

Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions

ornia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on M

PROJECT NAME: |American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee South of American River
PROJECT NUMBER 26816760.45400 Analysis B Shawn O 9/29/2008 [ Data Input By Analyst
Reach ID: Check By: Date: [ ] | Results of Analysis
Station: DWR Station: 1099+92 | Calculated Values
Boring ID: 77-R-12
Boring Location Crest Boring
(CrestiLandsideWaterside, and distance
from CrestiLandsid
Ground Elevation (ft.)= 38.0 E 1
Groundwater Elev. During Drilling (ft.) = 3.0 Note: [Depth during driling Groundwater Depth Below GS During Drilling (ft.) Hammer Type Return Period (years) =[200 | PGA(g)=[0aa |
Analyzed Groundwater Elevation (ft.)= 13.0 Note: |Winter WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio =|70  Assumed M, =|7.0 Location :|Crest |Eutur Crest, Landside, or Waterside
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective . Cyclic Final
Effective N, for Sampler Stick Up Correction . Below Liquefaction t= f—
. Overburd Correct Correct L - ) a Comment (Liquefiable for
Depth to Uscs Unit | Overburden | Overburden | OpMMEEN | overburden | SRS | Borefole | %S0 | SAMPer | sampier | Correction, | Sampler | (Protrusion) | Rod | Rod Lengih Fines Fines | Factor for Cycic | SUess Rato [The Provabilly | | Fsu<12 | anayzeq Lquid | Plastcy | Water | Suscepubiyy | Assessment | ECEE a(ndlq.]udgmem
Sample ID | Sample | Nreq o Weight | Pressure, @, Pressure Correction 9 Diameter Code Correction Cgfor SW | Correction for | Rod Length | Length | Correction Nso | Nigo | Content | Content for Fine Nygocs | Resistance (Yes/No) | Groundwater |USCS Classification |, - a Content, | Based on Soil (Yes/No) &=
Classification 0 During Energy Method = Diameter, (S, SW, Guidance | Liquefaction, | Safety, FS Limit, LL | Index, PI Based on Safety, FS, | Required for 1.0 <FS | <
(ft.) (pcf) (psf) During Drilling, .| Factor, Cy (inch) Only (for SW | Sampler Analysis, C ¢ Above (m) Factor, Cr (%) Analysis (%) | Content, Ratio, CRR Column AE | Level (Yes/No) (W%) Type (Yes/No)
" (psf Earthquake, o, Efficiency, C ¢/ Cg SCAL, MCAL) C Document, PL " Columns AE, 12)
a, (psf) (osh) sampler) Only Ground (feet) fines CSR Column AF Column AK AF, and AK
S1 2 19 SM 128 256 256 256 16 12 H 8 1.15 MCAL 30 1.30 0.80 7 24 0.75 15 | 24 12 11 26 0.488 0.134 0.000 3.00 No No SM 13 Yes No 3.00 -
S2 6 26 ML 123 748 748 748 16 12 H 8 1.15 MCAL 42 1.30 0.80 7 37 0.75 21 | 33 35 12 40 1.012 0.131 0.000 3.00 No No ML 23 Yes No 3.00 -
S3 11 12 ML 103 1263 1263 1263 13 12 H 8 1.15 MCAL 15 1.20 0.80 7 52 0.85 11 | 14 35 13 17 0.161 0.127 0.013 1.27 No No ML 8 Yes No 127 -
sS4 15 15 ML 103 1675 1675 1675 11 12 H 8 1.15 MCAL 16 1.23 0.80 7 6.4 0.90 14 | 16 35 13 20 0.178 0.124 0.002 1.44 No No ML Yes No 1.44 -
S5 20 14 ML 109 2220 2220 2220 0.9 12 H 8 1.15 MCAL 13 1.19 0.80 7 79 0.94 14 | 13 35 13 17 0.134 0.120 0.057 112 Yes No ML 35 Yes No 112 -
S6 25 14 ML 116 2800 2800 2800 0.8 12 H 8 1.15 MCAL 12 117 0.80 7 9.4 0.96 14 | 12 35 13 16 0.113 0.119 0.214 0.95 Yes Yes ML 32 Yes YES 0.95 Liquefiable
s7 30 20 ML 118 3390 3390 3078 0.8 12 H 8 1.15 MCAL 15 1.23 0.80 7 11.0 0.98 21 | 16 35 12 20 0.154 0.119 0.014 1.30 No Yes ML 19 Yes No 1.30 -
S8 35 13 SM 118 3980 3980 3356 0.7 12 H 8 1.15 MCAL 9 113 0.80 7 125 0.99 14 | 10 12 11 11 0.075 0.118 0.926 0.63 Yes Yes SM Yes YES 0.63 Liquefiable
S9 40 30 SP 123 4595 4283 3659 0.7 12 H 8 115 MCAL 21 1.30 0.80 7 14.0 0.99 32 | 22 12 12 11 23 0.189 0.118 0.001 1.60 No Yes SP 24 Yes No 1.60 -
S10 45 31 SP 124 5215 4591 3967 0.7 12 H 8 1.15 MCAL 20 1.30 0.80 7 155 0.99 33 | 22 5 10 23 0.172 0.114 0.002 1.50 No Yes SP 24 Yes No 1.50 -
S11 50 55 SP 124 5835 4899 4275 0.6 12 H 8 1.15 MCAL 35 1.30 0.80 7 17.1 1.00 59 | 38 5 10 39 0.564 0.111 0.000 3.00 No Yes SP Yes No 3.00 -
S12 55 29 SP 119 6430 5182 4558 0.6 12 H 8 1.15 MCAL 18 1.28 0.80 7 18.6 1.00 31| 19 5 10 20 0.137 0.108 0.021 1.27 No Yes SP 24 Yes No 127 -
S13 60 31 SP 120 7030 5470 4846 0.6 12 H 8 1.15 MCAL 19 1.30 0.80 7 20.1 1.00 33 | 20 5 10 21 0.143 0.104 0.008 1.37 No Yes SP 25 Yes No 137 -
S14 70 50 SP 128 8310 6126 5502 0.6 12 H 8 115 MCAL 29 1.30 0.80 7 23.2 1.00 54 | 31 11 11 11 33 0.334 0.100 0.000 3.00 No Yes SP 22 Yes No 3.00 -
S15 80 47 SP 125 9560 6752 6128 0.5 12 H 8 115 MCAL 26 1.30 0.80 7 26.2 1.00 50 | 27 5 10 28 0.235 0.095 0.000 247 No Yes SP 24 Yes No 2.47 -
ind Setings\Diego_Cobos-Roa\Deskiop\SPT Based Liquefaction_1099+82_mod_JFP77-R-12 (Winter)
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URS

SPT BASED LIQUEFACTION ANALYSIS

REFERENCE: 1. Cetin, K.O., et al, 2004. Standard Penetration Test-Based Probabilistic and Deterministic Assessment of Seismic Soil Liquefaction Potential. Journal of

2. URS Corporation 2008. Guidance Document for Geotechnical Analysis, Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
3. Seed, R.B., etal, 2003, Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework . 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Pre

4. Southern California Earthquake Center, University of Southern Calif

and Geoenvir

sentation, H.M.S. Queens Mary, Long Beach, Ca .

Engineering, ASCE, Vol. 130, No. 12, 1313-1340. and Discussions

ornia, Recommended Procedures for Implementation of DMG Special Publication 117 Guidelines for Analyzing and Mitigating Liquefaction in California (1999). (used only for guidance on M

PROJECT NAME: |American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee South of American River
PROJECT NUMBER 26816760.45400 Analysis B Shawn O 9/29/2008 [ Data Input By Analyst
Reach I Check By T — | Resuls of Analyss
Station: DWR Station: 1099+92 | Calculated Values
Boring ID: 77-R-12
Boring Location Toe Boring
(CrestiLandsideWaterside, and distance
from CrestiLandsid
Ground Elevation (ft.)= 17.5 E 1
Groundwater Elev. During Drilling (ft.) = 4.5 Note: [Depth during driling Groundwater Depth Below GS During Drilling (ft.) Hammer Type Return Period (years) =[200 | PGA(g)=[0aa |
Analyzed Groundwater Elevation (ft.)= 7.8 Note: |[Summer WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio =|70  Assumed M, =|7.0 Location :|crest |Eutur Crest, Landside, or Waterside
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective . Cyclic Final
Effective N, for Sampler Stick Up Correction . Below Liquefaction t= f—
. Overburd Correct Correct L - ) a Comment (Liquefiable for
Depth to Uscs Unit | Overburden | Overburden | OpMMEEN | overburden | SRS | Borefole | %S0 | SAMPer | sampier | Correction, | Sampler | (Protrusion) | Rod | Rod Lengih Fines Fines | Factor for Cycic | SUess Rato [The Provabilly | | Fsu<12 | anayzeq Lquid | Plastcy | Water | Suscepubiyy | Assessment | ECEE a(ndlq.]udgmem
Sample ID | Sample | Nreq o Weight | Pressure, @, Pressure Correction 9 Diameter Code Correction Cgfor SW | Correction for | Rod Length | Length | Correction Nso | Nigo | Content | Content for Fine Nygocs | Resistance (Yes/No) | Groundwater |USCS Classification |, - a Content, | Based on Soil (Yes/No) &=
Classification 0 During Energy Method = Diameter, (S, SW, Guidance | Liquefaction, | Safety, FS Limit, LL | Index, PI Based on Safety, FS, | Required for 1.0 <FS | <
(ft.) (pcf) (psf) During Drilling, .| Factor, Cy (inch) Only (for SW |  Sampler Analysis, C ¢ Above (m) Factor, C g (%) Analysis (%) | Content, Ratio, CRR Column AE | Level (Yes/No) (W%) Type (Yes/No)
" (psf Earthquake, @’ Efficiency, C ¢/ Cg SCAL, MCAL) C Document, PL " Columns AE, 1.2)
a, (psf) (osh) sampler) Only Ground (feet) fines CSR Column AF Column AK AF, and AK

S1 1 20 ML 123 123 123 123 16 12 H 8 1.15 MCAL 32 1.30 0.80 7 21 0.75 16 | 26 81 35 12 31 0.863 0.121 0.000 3.00 No No ML 37 10 25 Yes No 3.00 -

S2 5 15 ML 108 553 553 553 16 12 H 8 1.15 MCAL 24 1.30 0.80 7 3.4 0.75 12 | 19 75 35 12 24 0.327 0.119 0.000 274 No No ML 17 Yes No 2.74 -

S3 10 16 SM 110 1102 1102 1083 13 12 H 8 1.15 MCAL 22 1.29 0.80 7 4.9 0.83 14 | 19 25 25 12 22 0.245 0.119 0.000 2.06 No Yes SM 23 Yes No 2.06 -

sS4 15 14 SP 121 1707 1582 1376 11 12 H 8 1.15 MCAL 16 122 0.80 7 6.4 0.90 13 | 15 5 10 16 0.139 0.118 0.053 117 Yes Yes SP 33 Yes YES 117 Judgment Required

S5 20 14 SP 129 2352 1915 1709 10 12 H 8 115 MCAL 14 1.21 0.80 7 79 0.94 14 | 14 5 5 10 15 0.123 0.118 0.139 1.04 Yes Yes SP 24 Yes YES 1.04 Judgment Required

S6 25 24 SP 130 3004 2255 2049 0.9 12 H 8 115 MCAL 23 1.30 0.80 7 9.4 0.96 25 | 23 5 10 24 0.232 0.116 0.000 2.00 No Yes SP 23 Yes No 2.00 -

s7 30 31 SP 130 3656 2595 2389 0.9 12 H 8 1.15 MCAL 27 1.30 0.80 7 11.0 0.98 32 | 29 5 10 29 0.331 0.113 0.000 294 No Yes SP Yes No 294 -

S8 35 30 SP 130 4308 2935 2729 0.8 12 H 8 1.15 MCAL 25 1.30 0.80 7 125 0.99 32 | 26 6 6 10 27 0.270 0.109 0.000 247 No Yes SP 24 Yes No 2.47 -

S9 40 27 SP 122 4920 3235 3029 0.8 12 H 8 1.15 MCAL 21 1.30 0.80 7 14.0 0.99 29 | 23 5 10 23 0.197 0.106 0.000 1.86 No Yes SP 20 Yes No 1.86 -

S10 45 24 SP 117 5505 3508 3302 0.8 12 H 8 1.15 MCAL 18 1.29 0.80 7 155 0.99 26 | 19 5 10 20 0.150 0.103 0.003 1.45 No Yes SP 17 Yes No 145 -

S11 50 34 SP 126 6137 3828 3622 0.7 12 H 8 1.15 MCAL 25 1.30 0.80 7 17.1 1.00 36 | 26 5 10 27 0.249 0.101 0.000 247 No Yes SP 24 Yes No 2.47 -

S12 55 37 SP 126 6769 4149 3943 0.7 12 H 8 1.15 MCAL 26 1.30 0.80 7 18.6 1.00 40 | 28 6 6 10 28 0.270 0.099 0.000 274 No Yes SP Yes No 2.74 -

S13 60 41 GwW 134 7440 4508 4302 0.7 12 H 8 1.15 MCAL 27 1.30 0.80 7 20.1 1.00 44 | 29 5 10 30 0.298 0.096 0.000 3.00 No Yes GW 10 Yes No 3.00 -

S14 65 50 sw 133 8106 4861 4655 0.6 12 H 8 115 MCAL 32 1.30 0.80 7 21.6 1.00 54 | 34 5 10 35 0.431 0.094 0.000 3.00 No Yes sSw 11 Yes No 3.00 -

S15 68 89 GP 135 8511 5079 4873 0.6 12 H 8 115 MCAL 56 1.30 0.80 7 22.6 1.00 95 | 60 5 10 61 3.004 0.093 0.000 3.00 No Yes GP Yes No 3.00 -
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PROJECT NAME: |American River Common Features GRR Project
LEVEE SEGMENT: Sacramento River East Levee South of American River
PROJECT NUMBER 26816760.45400 Analysis B Shawn O 9/29/2008 [ Data Input By Analyst
Reach ID: Check By: Date: [ ] | Results of Analysis
Station: DWR Station: 1099+92 | Calculated Values
Boring ID: 77-R-12
Boring Location Crest Boring
(CrestiLandsideWaterside, and distance
from CrestiLandsid
Ground Elevation (ft.)= 38.0 E 1
Groundwater Elev. During Drilling (ft.) = 3.0 Note: [Depth during drilling Groundwater Depth Below GS During Drilling (ft.) Hammer Type Return Period (years) =[200 | PGA(g)=[0aa |
Analyzed Groundwater Elevation (ft.)= 7.8 Note: |[Summer WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) Energy Ratio =|70  Assumed M, =|7.0 Location :|Crest |Eutur Crest, Landside, or Waterside
Lab Test Results for CL, ML Final Liquefaction Assessment
Effective . Cyclic Final
Effective N, for Sampler Stick Up Correction . Below Liquefaction t= f—
. Overburd Correct Correct L - ) a Comment (Liquefiable for
Depth to Uscs Unit | Overburden | Overburden | OpMMEEN | overburden | SRS | Borefole | %S0 | SAMPer | sampier | Correction, | Sampler | (Protrusion) | Rod | Rod Lengih Fines Fines | Factor for Cycic | SUess Rato [The Provabilly | | Fsu<12 | anayzeq Lquid | Plastcy | Water | Suscepubiyy | Assessment | ECEE a(ndlq.]udgmem
Sample ID | Sample | Nreq o Weight | Pressure, @, Pressure Correction 9 Diameter Code Correction Cgfor SW | Correction for | Rod Length | Length | Correction Nso | Nigo | Content | Content for Fine Nygocs | Resistance (Yes/No) | Groundwater |USCS Classification |, - a Content, | Based on Soil (Yes/No) &=
Classification 0 During Energy Method = Diameter, (S, SW, Guidance | Liquefaction, | Safety, FS Limit, LL | Index, PI Based on Safety, FS, | Required for 1.0 <FS | <
(ft.) (pcf) (psf) During Drilling, .| Factor, Cy (inch) Only (for SW | Sampler Analysis, C ¢ Above (m) Factor, Cr (%) Analysis (%) | Content, Ratio, CRR Column AE | Level (Yes/No) (W%) Type (Yes/No)
" (psf Earthquake, @’ Efficiency, C ¢/ Cg SCAL, MCAL) C Document, PL " Columns AE, 1.2)
a, (psf) (osh) sampler) Only Ground (feet) fines CSR Column AF Column AK AF, and AK
S1 2 19 SM 128 256 256 256 16 12 H 8 1.15 MCAL 30 1.30 0.80 7 24 0.75 15 | 24 12 11 26 0.488 0.134 0.000 3.00 No No SM 13 Yes No 3.00 -
S2 6 26 ML 123 748 748 748 16 12 H 8 1.15 MCAL 42 1.30 0.80 7 37 0.75 21 | 33 35 12 40 1.012 0.131 0.000 3.00 No No ML 23 Yes No 3.00 -
S3 11 12 ML 103 1263 1263 1263 13 12 H 8 1.15 MCAL 15 1.20 0.80 7 52 0.85 11 | 14 35 13 17 0.161 0.127 0.013 1.27 No No ML 8 Yes No 127 -
sS4 15 15 ML 103 1675 1675 1675 11 12 H 8 1.15 MCAL 16 1.23 0.80 7 6.4 0.90 14 | 16 35 13 20 0.178 0.124 0.002 1.44 No No ML Yes No 1.44 -
S5 20 14 ML 109 2220 2220 2220 0.9 12 H 8 1.15 MCAL 13 1.19 0.80 7 79 0.94 14 | 13 35 13 17 0.134 0.120 0.057 112 Yes No ML 35 Yes No 112 -
S6 25 14 ML 116 2800 2800 2800 0.8 12 H 8 1.15 MCAL 12 117 0.80 7 9.4 0.96 14 | 12 35 13 16 0.113 0.119 0.214 0.95 Yes No ML 32 Yes No 0.95 -
s7 30 20 ML 118 3390 3390 3390 0.8 12 H 8 1.15 MCAL 15 1.23 0.80 7 11.0 0.98 21 | 16 35 12 20 0.150 0.119 0.014 1.26 No No ML 19 Yes No 1.26 -
S8 35 13 SM 118 3980 3980 3680 0.7 12 H 8 1.15 MCAL 9 113 0.80 7 125 0.99 14 | 10 12 11 11 0.073 0.118 0.926 0.62 Yes Yes SM Yes YES 0.62 Liquefiable
S9 40 30 SP 123 4595 4283 3983 0.7 12 H 8 115 MCAL 21 1.30 0.80 7 14.0 0.99 32 | 22 12 12 11 23 0.185 0.118 0.001 157 No Yes SP 24 Yes No 157 -
S10 45 31 SP 124 5215 4591 4291 0.7 12 H 8 1.15 MCAL 20 1.30 0.80 7 155 0.99 33 | 22 5 10 23 0.169 0.114 0.002 1.48 No Yes SP 24 Yes No 1.48 -
S11 50 55 SP 124 5835 4899 4599 0.6 12 H 8 1.15 MCAL 35 1.30 0.80 7 17.1 1.00 59 | 38 5 10 39 0.553 0.111 0.000 3.00 No Yes SP Yes No 3.00 -
S12 55 29 SP 119 6430 5182 4882 0.6 12 H 8 1.15 MCAL 18 1.28 0.80 7 18.6 1.00 31| 19 5 10 20 0.134 0.108 0.021 1.24 No Yes SP 24 Yes No 1.24 -
S13 60 31 SP 120 7030 5470 5170 0.6 12 H 8 1.15 MCAL 19 1.30 0.80 7 20.1 1.00 33 | 20 5 10 21 0.140 0.104 0.008 1.34 No Yes SP 25 Yes No 1.34 -
S14 70 50 SP 128 8310 6126 5826 0.6 12 H 8 115 MCAL 29 1.30 0.80 7 23.2 1.00 54 | 31 11 11 11 33 0.329 0.100 0.000 3.00 No Yes SP 22 Yes No 3.00 -
S15 80 47 SP 125 9560 6752 6452 0.5 12 H 8 115 MCAL 26 1.30 0.80 7 26.2 1.00 50 | 27 5 10 28 0.231 0.095 0.000 243 No Yes SP 24 Yes No 243 -
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DWR Urban Levee Geotechnical Evaluations Program (UL  GEP)
Task Area:
Table 1: CPT Based Liquefaction-Triggering Analysis for ULGEP

REFERENCES: 1. Moss, R.E.S. , Seed, R.B., Kayen, R.E., Stewart, J.P., Der Kiureghian, A. and Cetin, K.O., 2006. "CPT-Based Probabilistic and Deterministic Assessment of in Situ Seismic Soil Liquefaction Potential". Journal of Geotechnical and Geoenvironmental Engineering, Vol. 132, No. 8, August 2006, pp. 1032-1051, (doi 10.1061/(ASCE)1090-0241(2006)132:8(1032)).
Errata to Equation (5) were published the Journal of Geotechnical and Geoenvironmental Engineering, ASCE, Sep 2007. Page 1177.
2. Lunne, T., Robertson, P. K. and Powell, J.J.M., 1997. Cone Penetration Testing in Geotechnical Practice. Blackie Academic & Professional. London.
3. URS Corporation 2008. Guidance Document for Geotechnical Analysis, Urban Levee Geotechnical Evaluations Program Rev. 6, March 2008.
4. Seed, R.B., Cetin, K. O. Moss, R. E. S., Kammerer, A. M., Wu, J., Pestana, J. M., Riemer, M. F., Sancio, R.B., Bray, J. D., Kayen, R. E., Faris, A., 2003. "Recent Advances in Soil Liquefaction Engineering : A Unified and Consistent Framework". 26th Annual ASCE Los Angeles Geotechnical Spring Seminar, Keynote Presentation, H.M.S. Queens Mary, Long Beach, Ca .
5. Bray, J.D., Sancio, R.B., 2006. "Assessment of the Liquefaction Susceptibility of Fine-Grained Soils". Journal of Geotechnical and Geoenvironmental Engineering, Vol. 132, No. 9, September 2006, pp. 1165-1177.
6. Robertson, P.K., and Wride (Fear), C.E., 1998. "Evaluating Cyclic Liquefaction Potential Using the Cone Penetration Test". Canadian Geotechnical Journal, 35, pp. 442-459.

PROJECT NAME: American River Common Features GRR Project [Analysis by: | S. Orgill [Date: [ 10/19/08 | Bt it By Al
LEVEE SEGMENT: Sacramento River East Levee (South) |Checked by: | J. Perri | Date: | 10/19/08 | ata Input By Analys
PROJECT NUMBER: 26826760 T
Reach ID: NAO5 U1 LM 1.49 esults of Analysis
Station: 1099+92
CPT ID: WSESAR _004C Gl ERE Vs
CPT Location: Levee Crest Note: Crest/Landside/Waterside, and distance from Crest/Landside toe/Waterside toe
Ground Elevation (NAVDS88) = 38.1
Groundwater Elevation During Exploration (NAVD8S8) = 13.0 Note: | Assumed |
Design Groundwater Elevation (ft) = 13.0 Note: | Typical Winter |
Return Period (Years) = 200
Peak Ground Acceleration ( PGA, g) = 0.15
Location (Crest/Landside/Waterside) Crest
Earthquake Magnitude ( M,,) = 7.0
Groundwater Depth bgs During Exploration (ft) = 25.1
Groundwater Depth bgs During Earthquake(ft) = 25.1
Total Number of Thin Layers ( N) = 0
INPUT DATA FROM CPT OVERBURDEN TIP RESISTANCE CORRECTIONS: THIN LAYER, NORMALIZATI ON, AND FINES CPT-BASED SOIL BEHAVIOR
SOUNDING STRESS Thin Layer Normalization st Iteration Normalization 5th lteration | Normalization: Internal Code Soil Behavior Type, SBT Normalized Soil Behavior Type, SBTn LERARERRY VS (RESURS LUEASIelY ERERR FIAL (UUIE RS AR
9 o a = ) o < 3 \ < -
5 | a .5 o 2 g | g g 5 : e Se | £ [z f |@ s | s g = 3
s | s [ |2 |2 |§|4(8 |8)¢g|¢ s |32 |0 |8 |8 |E |2 |5 SEHEN L [ S I 5, : .
5 o 3 < 8 = E | £ |3 £ g | 9 o g s | & 8 g = E |59 S 85| g |2 (&g 5 s | 35| % & 58
4 S S 5 8 S £ 8 8 £o =3 5 2 =3 £ (¢} E 4
g L £ E g = 5 £ 5 > g g £ | o o £ 2Z | = |8% s |eg| & (83 |2a g S | g% | g 2 - L:
2| E| =8 |8 |8 |% 2y |8 2y |2 : 3 |Ez |t | g |&gi|lg |38 3 |ES 2 lee |88 . 29| 2 3 188|s5| | g |28 | & |2 854
O IS R i1 8|5 |§ |8 |8 |§ |2 |2 |&8 |5|8]¢8 & g |es |2 B | %5 € (323 2| B8 e 2T zag g g | f | o |FE|2 | 2|28 s | £ E|ES| 5|2 $E£Y
gl 5|5 |8 g1 €5 |=z.|% |g |3 3|3 |8 | 8|38 |¢ B g g2 |g |E |§ |&8|8¢ |53 3| E= | EZ |83 _|gos ! 5 £ | £ |92|S2| 3 |S2| 8| 8| 2| 89| % |5 SR
g[8 |§|:2 & | & | Z|Ee|2 |E:|8:1 3|5 |3 |2 |33 : 3 |53 |8 |2 |&g|e&¢|85 |53 z | 88| 58 |§5E(5Es f 2 gz | g8/ &82) 5 | §2) 2|5 | 8 ie 9|8 e
I - = T T S |89 E |gs 52| E | E |5 : E | 3 : 3 =8 |2 3 S8 135|388 |85¢ 2133|382 |g8z:l85¢ o 2|8 | S8 |g8|cg| 5 |58 & | 5| § £l 2 |8 a8 g
< 4 2 S 2 > 2 £ 3 | 85 £ | 85| 2 S | 8 s s Z s E 5E 5 23|82 | £ | £ |22E| ) | 85| BE |§85/92¢ ) ’ ) 7 =] 2 5 2 |22 | 35| 8 |28 | ¢ 5 s5 s | g v 3
i = ] ki = ] 3 3 £ 8 g Bsg| e |88 = = E = = E = E SSg | 8. | 85 | =8| 82| € £ |g=2| SoiBehavior Type E SE | 88 |8%3|g23| Normalized Soil Behavior Type, 3 S 7 g 8 SZ | 82 g S £ S 3 Y, s3 ] o EV. o
8 | & | & i 2 2 i b E |88 |85 |28 |58 | & E | 28| & £ 2 E 2 §68|cg | & | 38|58 | 5S¢ |368 SBT 2 | S| Se |[SE£Q|3638 SBTn S =1 o S £ | 58|88 | 8 |33 & & £ Lo & | Ea ows
M) | @sh [ @sh [ (%) |(pch |(psh |(psh  [psf) ©) ©) ©) tsf) (%) ©) ©) (tsf) ©) ©) (tsf) ©) (tsf) (%) (tsh | tsh) ©) t sh | (%) ©) ©) () | sh | s (%) ©) ©) ©) ©) ©) (%) (%) |(Yes/No) |(Yes/No) | () ©) ©) () [(vesiNo) | (Yes/No) © © )
51 | 186|033 | 18 | 115 | 585 585 585 - - - - - 0.65 | 1.70 | 315 | 055 | 1.70 | 315 0.55 31.5 0.00 9.4 41.0 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.98 [0.1394| 0.07 0.5 Yes No 0.50
52 | 157 | 03 19 115 604 604 604 - - - - - 0.67 170 26.7 0.56 170 26.7 0.56 26.7 0.00 108 375 5 - - Clayey silt to silty clay 5 - - Sand mixtures - silty sand to sandy silt Yes No 0.99 |0.1394| 0.07 0.5 Yes No 0.47
54 | 124 | 03 23 | 115 | 622 622 622 - - - - - 071 | 1.70 | 210 | 059 | 1.70 | 210 0.59 21.0 0.00 135 34.5 5 - Clayey silt to silty clay 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.99 [0.1394| 0.06 0.4 Yes No 0.45 -
56 | 128 | 03 22 115 641 641 641 - - - - - 0.71 170 218 0.59 170 218 0.59 218 0.00 13.0 34.7 5 - - Clayey silt to silty clay 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.99 |0.1390| 0.06 0.4 Yes No 0.45
57 | 135 | 03 2.4 | 115 | 660 660 660 - - - - - 0.69 | 1.70 | 230 | 057 | 1.70 | 23.0 0.57 23.0 0.00 13.9 36.9 5 - - Clayey silt to silty clay 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.99 [0.1390| 0.06 0.5 Yes No 0.46 -
59 | 136 | 04 26 | 115 | 679 679 679 - - - - - 068 | 1.70 | 232 | 056 | 1.70 | 23.2 0.56 23.2 0.00 155 38.7 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.99 [0.1390| 0.07 0.5 Yes No 0.47 -
6.1 | 224 | 0.2 1.0 | 115 | 698 698 698 - - - - - 0.69 | 1.70 | 380 | 0.60 | 1.70 | 38.0 0.60 38.0 0.00 3.4 41.5 6 - - Sandy silt to clayey silt 6 - - - Sands - clean sand to silty sand Yes No 0.97 [0.1386| 0.07 0.5 Yes No 0.52 -
62 | 244 | 04 15 115 717 717 717 - - - - - 0.61 170 415 0.52 170 415 0.52 415 0.00 7.8 49.3 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.92 |0.1386| 0.08 0.6 Yes No 0.58 -
6.4 | 186 | 0.4 23 | 115 | 736 736 736 - - - - - 0.62 | 1.70 | 317 | 051 | 1.70 | 317 0.51 31.7 0.00 13.3 45.0 5 - - Clayey silt to silty clay 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.96 [0.1386| 0.07 0.5 Yes No 0.53 -
66 | 223 | 05 24 115 755 755 755 - - - - - 0.57 170 37.9 0.49 1.65 36.8 0.49 36.8 0.00 139 50.7 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.92 |0.1382| 0.08 0.6 Yes No 0.58 -
6.7 | 332 | 0.6 19 | 115 | 773 773 773 - - - - - 0.53 | 1.70 | 565 | 0.47 | 1.60 | 53.1 0.47 53.1 0.00 10.1 63.3 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.65 [0.1382] 0.10 0.7 Yes No 0.72 -
69 | 335 081 24 115 792 792 792 - - - - - 0.50 1.63 54.7 0.44 154 51.5 0.44 515 0.00 143 65.8 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.60 |0.1382| 0.10 0.7 Yes No 0.75 -
71 | 271 08 3.0 | 115 | 811 811 811 - - - - - 051 | 1.63 | 442 | 044 | 153 | 415 0.44 41.5 0.00 18.3 59.8 5 - - Clayey silt to silty clay 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.78 [0.1378| 0.09 0.7 Yes No 0.66 -
72 1199 | 06 3.2 115 830 830 830 - - - - - 0.56 1.69 33.7 0.48 156 31.2 0.48 312 0.00 20.2 514 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.93 |0.1378| 0.08 0.6 Yes No 0.57 -
74 | 173 | 0.6 3.4 | 115 | 849 849 849 - - - - - 0.59 | 1.70 | 294 | 050 | 1.57 | 27.2 0.50 27.2 0.00 21.2 48.4 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.95 [0.1378| 0.07 0.5 Yes No 0.54 -
75 | 246 | 06 25 115 868 868 868 - - - - - 0.55 1.63 40.2 0.48 153 37.8 0.48 378 0.00 144 52.2 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.89 |0.1374| 0.08 0.6 Yes No 0.59 -
7.7 | 388 1.0 2.6 | 115 | 887 887 887 - - - - - 0.47 | 150 | 583 | 0.42 | 1.44 | 559 0.42 55.9 0.00 15.7 71.6 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.41 [0.1374] 0.11 0.8 Yes No 0.83 -
79 384 10 2.7 115 906 906 906 - - - - - 0.47 1.49 57.1 0.42 143 54.9 0.42 54.9 0.00 16.1 70.9 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.44 10.1374| 0.11 0.8 Yes No 0.82 -
80 [801] 10 12 121 925 925 925 - - - - - 0.47 148 | 1185 | 044 144 | 1154 0.44 1154 0.00 5.4 120.8 8 - - Sand to silty sand 6 - - - Sands - clean sand to silty sand Yes No 0.00 [0.1369| 0.26 1.9 No No 1.93 -
82 | 687 | 10 14 118 945 945 945 - - - - - 0.47 1.47 | 100.8 | 0.44 143 98.0 0.44 98.0 0.00 6.5 104.5 7 - - silty sand to sandy silt 6 - - - Sands - clean sand to silty sand Yes No 0.00 |0.1369| 0.20 15 No No 147 -
84 | 582 | 1.3 23 | 115 | 964 964 964 - - - - - 043 | 1.41 | 818 | 040 | 1.37 | 797 0.40 79.7 0.00 129 92.7 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.03 [0.1369| 0.17 1.2 No No 1.22 -
85 | 534 | 13 25 115 982 982 982 - - - - - 0.43 1.39 744 0.40 1.36 725 0.40 725 0.00 145 87.0 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.07 |0.1365| 0.15 11 Yes No 111 -
87 | 544 | 1.2 2.2 | 115 | 1001 | 1001 | 1001 - - - - - 0.44 | 1.39 | 757 | 041 | 1.36 | 738 0.41 73.8 0.00 12.7 86.6 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.07 [0.1365| 0.15 1.1 Yes No 1.10 -
89 |450 | 13 29 115 | 1020 | 1020 | 1020 - - - - - 0.44 1.38 61.9 0.40 134 60.3 0.40 60.3 0.00 17.3 777 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.24 |0.1365| 0.13 0.9 Yes No 0.93 -
9.0 | 378 | 1.2 3.2 | 115 | 1039 | 1039 | 1039 - - - - - 0.45 | 1.38 | 520 | 0.41 | 1.34 | 50.6 0.41 50.6 0.00 20.0 70.6 5 - - Clayey silt to silty clay 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.45 [0.1361[ 0.11 0.8 Yes No 0.81 -
92 |365]| 10 27 115 | 1058 | 1058 | 1058 - - - - - 0.47 1.39 50.7 0.43 1.35 49.3 0.43 49.3 0.00 16.3 65.6 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.59 |0.1361| 0.10 0.8 Yes No 0.75 -
94 | 421 1.0 2.3 | 115 | 1077 | 1077 | 1077 - - - - - 0.47 | 1.37 | 579 | 043 | 1.34 | 565 0.43 56.5 0.00 13.2 69.7 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.44 [0.1361] 0.11 0.8 Yes No 0.82 -
95 | 842 | 09 1.0 121 | 1097 | 1097 | 1097 - - - - - 0.49 138 | 116.4 | 047 1.36 | 1143 0.47 1144 0.00 39 118.3 8 - - Sand to silty sand 6 - - - Sands - clean sand to silty sand Yes No 0.00 |0.1357| 0.25 18 No No 184 -
9.7 | 806 | 08 1.0 121 | 1116 | 1116 | 1116 - - - - - 0.51 138 | 1116 | 048 1.36 | 109.6 0.48 109.6 0.00 3.4 113.0 8 - - Sand to silty sand 6 - - - Sands - clean sand to silty sand Yes No 0.00 |[0.1357| 0.23 1.7 No No 1.68 -
98 |86.0 | 08 0.9 121 | 1136 | 1136 | 1136 - - - - - 0.52 138 | 1185 | 0.49 136 | 116.6 0.49 116.6 0.00 27 119.3 8 - - Sand to silty sand 6 - - - Sands - clean sand to silty sand Yes No 0.00 |0.1357| 0.25 19 No No 1.85 -
10.0 | 940 | 08 0.9 121 | 1156 | 1156 | 1156 - - - - - 0.51 136 | 127.8 | 0.48 134 | 126.0 0.48 126.0 0.00 27 128.6 8 - - Sand to silty sand 6 - - - Sands - clean sand to silty sand Yes No 0.00 [0.1353| 0.29 2.2 No No 217 -
102 | 938 | 09 1.0 121 | 1176 | 1176 | 1176 - - - - - 0.49 133 | 1251 | 047 132 | 1234 0.47 1234 0.00 35 126.9 8 - - Sand to silty sand 6 - - - Sands - clean sand to silty sand Yes No 0.00 |0.1353| 0.29 21 No No 213 -
103 | 68.7 | 1.0 14 | 118 | 1195 | 1195 | 1195 - - - - - 0.47 | 1.31 | 90.1 | 045 | 1.29 | 888 0.45 88.8 0.00 6.5 95.3 7 - - silty sand to sandy silt 6 - - - Sands - clean sand to silty sand Yes No 0.02 [0.1353] 0.17 1.3 No No 1.27 -
105 | 496 | 09 18 118 | 1215 | 1215 | 1215 - - - - - 0.48 131 64.7 0.45 1.28 63.7 0.45 63.7 0.00 9.4 73.0 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.33 |0.1353| 0.12 0.9 Yes No 0.87 -
107 | 371 | 08 2.1 | 115 | 1234 | 1234 | 1234 - - - - - 0.50 | 1.31 | 485 | 0.47 | 1.29 | 476 0.47 47.6 0.00 11.7 59.4 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.72 [0.1349| 0.09 0.7 Yes No 0.69 -
108 | 296 | 0.7 24 115 | 1252 | 1252 | 1252 - - - - - 0.52 131 38.9 0.48 1.29 38.1 0.48 38.1 0.00 13.7 518 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.88 |0.1349| 0.08 0.6 Yes No 0.60 -
110 | 263 | 0.6 2.2 | 115 | 1271 | 1271 | 1271 - - - - - 0.55 | 1.33 | 349 | 051 | 1.30 | 341 0.51 34.1 0.00 12.2 46.3 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.94 [0.1349] 0.07 0.6 Yes No 0.56 -
112 | 299 | 05 16 115 | 1290 | 1290 | 1290 - - - - - 0.57 132 39.6 0.53 1.30 38.8 0.53 38.8 0.01 8.1 46.9 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.92 |0.1345| 0.08 0.6 Yes No 0.57 -
113 | 339 | 05 1.3 | 118 | 1310 | 1310 | 1310 - - - - - 0.57 | 1.32 | 446 | 053 | 1.29 | 438 0.53 43.8 0.01 6.1 49.8 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.88 [0.1345[ 0.08 0.6 Yes No 0.60 -
115|332 | 04 13 118 | 1329 | 1329 | 1329 - - - - - 0.58 131 435 0.54 1.29 42.7 0.54 427 0.01 5.8 48.6 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.90 |0.1345| 0.08 0.6 Yes No 0.59 -
116 | 314 | 04 1.3 | 118 | 1348 | 1348 | 1348 - - - - - 0.59 | 1.30 | 409 | 055 | 1.28 | 40.1 0.55 40.2 0.01 6.0 46.1 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.92 [0.1341] 0.08 0.6 Yes No 0.57 -
118 | 31.0 | 04 13 118 | 1368 | 1368 | 1368 - - - - - 0.59 1.30 40.2 0.56 1.27 39.5 0.56 39.5 0.01 5.6 45.1 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.93 |0.1341| 0.08 0.6 Yes No 0.56 -
120 | 291 | 04 1.3 | 118 | 1387 | 1387 | 1387 - - - - - 0.60 | 1.29 | 374 | 056 | 1.27 | 36.8 0.56 36.8 0.01 6.0 42.8 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.95 [0.1341[ 0.07 0.5 Yes No 0.54 -
121 | 277 | 04 13 115 | 1406 | 1406 | 1406 - - - - - 0.61 1.28 35.5 0.57 1.26 34.9 0.57 349 0.01 5.9 40.8 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.96 |0.1336| 0.07 0.5 Yes No 0.53 -
123 | 278 | 03 1.2 | 118 | 1425 | 1425 | 1425 - - - - - 0.62 | 1.28 | 355 | 058 | 1.26 | 35.0 0.58 35.0 0.01 5.0 40.0 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.97 [0.1336] 0.07 0.5 Yes No 0.52 -
125|281 | 03 12 118 | 1445 | 1445 | 1445 - - - - - 0.61 1.26 35.5 0.58 1.25 35.1 0.58 35.1 0.01 53 40.4 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.96 |0.1336| 0.07 0.5 Yes No 0.52 -
126 | 298 | 0.4 1.2 | 118 | 1464 | 1464 | 1464 - - - - - 0.60 | 1.25 | 373 | 057 | 1.23 | 36.8 0.57 36.8 0.01 5.3 42.1 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.95 [0.1332| 0.07 0.5 Yes No 0.54 -
128 | 342 | 04 12 118 | 1483 | 1483 | 1483 - - - - - 0.58 123 42.0 0.55 122 41.6 0.55 416 0.01 53 46.9 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.91 |0.1332| 0.08 0.6 Yes No 0.58 -
130 | 403 | 05 1.3 | 118 | 1503 | 1503 | 1503 - - - - - 0.55 | 1.21 | 487 | 053 | 1.20 | 483 0.53 48.3 0.01 5.7 53.9 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.81 [0.1332] 0.09 0.6 Yes No 0.65 -
131 | 403 | 0.7 17 118 | 1522 | 1522 | 1522 - - - - - 0.52 119 47.8 0.50 118 475 0.50 475 0.01 8.4 55.9 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.77 ]0.1328| 0.09 0.7 Yes No 0.67 -
13.3 | 366 | 0.7 2.0 115 | 1541 | 1541 | 1541 - - - - - 0.51 1.18 43.0 0.49 117 427 0.49 42.7 0.00 10.9 53.6 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.82 [0.1328| 0.08 0.6 Yes No 0.64 -
135 | 324 | 06 2.0 115 | 1560 | 1560 | 1560 - - - - - 0.53 118 38.1 0.51 117 37.8 0.51 378 0.01 105 48.4 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.90 |0.1328| 0.08 0.6 Yes No 0.59 -
136 | 27.7 | 05 1.9 | 115 | 1579 | 1579 | 1579 - - - - - 0.56 | 1.18 | 327 | 054 | 1.17 | 325 0.54 32.5 0.01 9.8 42.2 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.96 [0.1324| 0.07 0.5 Yes No 0.54 -
138 | 273 | 04 15 115 | 1597 | 1597 | 1597 - - - - - 0.59 118 323 0.57 117 32.1 0.57 321 0.01 7.3 39.3 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.97 ]0.1324| 0.07 0.5 Yes No 0.52 -
139 | 283 | 04 1.4 | 115 | 1616 | 1616 | 1616 - - - - - 0.60 | 1.17 | 332 | 0.57 | 1.17 | 330 0.57 33.0 0.01 6.6 39.6 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.97 [0.1324| 0.07 0.5 Yes No 0.52 -
141 | 280 | 04 15 115 | 1635 | 1635 | 1635 - - - - - 0.59 116 32.6 0.56 1.16 324 0.56 324 0.01 7.3 39.7 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.97 ]0.1320| 0.07 0.5 Yes No 0.52 -
143 | 271 | 04 1.6 | 115 | 1654 | 1654 | 1654 - - - - - 059 | 1.16 | 313 | 056 | 1.15 | 311 0.56 31.1 0.01 7.9 39.0 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.97 [0.1320| 0.07 0.5 Yes No 0.52 -
144 | 265 | 04 16 115 | 1673 | 1673 | 1673 - - - - - 0.59 115 30.5 0.57 114 30.3 0.57 30.3 0.01 7.7 38.0 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.97 ]0.1320| 0.07 0.5 Yes No 0.51 -
146 | 258 | 0.4 1.7 | 115 | 1692 | 1692 | 1692 - - - - - 0.59 | 1.14 | 294 | 057 | 1.14 | 293 0.57 29.3 0.01 8.3 37.6 6 - - Sandy silt to clayey silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.98 [0.1316] 0.07 0.5 Yes No 0.51 -
148 | 248 | 04 18 115 | 1711 | 1711 | 1711 - - - - - 0.59 113 28.1 0.57 113 28.0 0.57 28.0 0.01 9.1 371 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.98 |0.1316| 0.07 0.5 Yes No 0.50 -
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DWR Urban Levee Geotechnical Evaluations Program (UL  GEP)
Task Area:
Table 1: CPT Based Liquefaction-Triggering Analysis for ULGEP
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149 | 237 | 05 2.0 | 115 | 1730 | 1730 | 1730 - - - - - 0.59 | 1.13 | 26.7 | 056 | 1.12 | 265 0.56 26.5 0.01 10.5 37.0 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.98 [0.1316] 0.07 0.5 Yes No 0.50
151 | 227 | 05 23 115 | 1748 | 1748 | 1748 - - - - - 0.58 112 253 0.56 111 25.2 0.56 25.2 0.01 127 379 6 - - Sandy silt to clayey silt 4 - - Silt mixtures - clayey silt to silty clay Yes No 0.98 |0.1312| 0.07 0.5 Yes No 0.50
153 | 219 | 05 2.4 | 115 | 1767 | 1767 | 1767 - - - - - 0.58 | 1.11 | 243 | 056 | 1.11 | 242 0.56 24.2 0.01 135 37.7 6 - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.98 [0.1312| 0.07 0.5 Yes No 0.50 -
154 | 221 | 05 22 115 | 1786 | 1786 | 1786 - - - - - 0.58 1.10 244 0.57 1.10 243 0.57 243 0.01 124 36.7 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.98 |0.1312| 0.06 0.5 Yes No 0.49
156 | 220 | 05 21 115 | 1805 | 1805 | 1805 - - - - - 0.59 1.10 24.2 0.57 1.10 24.1 0.57 24.1 0.01 11.8 35.9 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.98 [0.1308| 0.06 0.5 Yes No 0.49 -
157 | 21.0 | 05 24 115 | 1824 | 1824 | 1824 - - - - - 0.58 1.09 229 0.57 1.09 228 0.57 228 0.01 13.8 36.6 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.98 |0.1308| 0.06 0.5 Yes No 0.49 -
159 | 205 | 05 2.4 | 115 | 1843 | 1843 | 1843 - - - - - 0.59 | 1.09 | 222 | 058 | 1.08 | 222 0.58 22.2 0.01 133 35.5 5 - - 7 silty sand to sandy silt 4 - - - 5 Silt mixtures - clayey silt to silty clay Yes No 0.98 [0.1308| 0.06 0.5 Yes No 0.48 -
16.1 | 229 | 05 2.0 115 | 1862 | 1862 | 1862 - - - - - 0.59 1.08 247 0.58 1.08 246 0.58 246 0.01 108 35.4 6 - - 7 silty sand to sandy silt 4 - - - 7 Silt mixtures - clayey silt to silty clay Yes No 0.98 |0.1303| 0.06 0.5 Yes No 0.49 -
16.2 | 243 | 04 1.8 | 115 | 1880 | 1880 | 1880 - - - - - 0.59 | 1.07 | 260 | 0.58 | 1.07 | 26.0 0.58 26.0 0.01 9.1 35.1 6 - - 7 silty sand to sandy silt 4 - - - 5 Silt mixtures - clayey silt to silty clay Yes No 0.98 [0.1303| 0.06 0.5 Yes No 0.49 -
164 | 250 | 05 2.0 115 | 1899 | 1899 | 1899 - - - - - 0.57 1.06 26.6 0.56 1.06 26.6 0.56 26.6 0.01 108 374 6 - - 7 silty sand to sandy silt 4 - - - 6 Silt mixtures - clayey silt to silty clay Yes No 0.98 |0.1303| 0.07 0.5 Yes No 0.50 -
16.6 | 29.9 | 0.6 1.8 | 115 | 1918 | 1918 | 1918 - - - - - 0.55 | 1.06 | 316 | 054 | 1.05 | 316 0.54 31.6 0.01 9.6 41.2 6 - - 7 silty sand to sandy silt 5 - - - 6 ‘Sand mixtures - silty sand to sandy silt Yes No 0.95 [0.1299| 0.07 0.5 Yes No 0.54 -
16.7 | 29.8 | 0.6 2.0 115 | 1937 | 1937 | 1937 - - - - - 0.54 1.05 31.2 0.54 1.05 31.2 0.54 312 0.01 105 41.7 6 - - 7 silty sand to sandy silt 5 - - - 6 Sand mixtures - silty sand to sandy silt Yes No 0.95 |0.1299| 0.07 0.5 Yes No 0.54 -
169 | 273 | 0.7 2.6 | 115 | 1956 | 1956 | 1956 - - - - - 0.53 | 1.04 | 284 | 052 | 1.04 | 284 0.52 28.4 0.01 14.7 43.1 6 - - 7 silty sand to sandy silt 4 - - - 6 Silt mixtures - clayey silt to silty clay Yes No 0.95 [0.1299| 0.07 0.5 Yes No 0.54 -
171 | 249 | 07 3.0 115 | 1975 | 1975 | 1975 - - - - - 0.53 1.04 259 0.52 1.04 25.8 0.52 258 0.01 17.6 435 5 - - 7 silty sand to sandy silt 4 - - - 5 Silt mixtures - clayey silt to silty clay Yes No 0.95 |0.1295| 0.07 0.5 Yes No 0.54 -
172 | 231 | 08 3.2 | 115 | 1994 | 1994 | 1994 - - - - - 0.53 | 1.03 | 238 | 052 | 1.03 | 238 0.52 23.8 0.01 19.6 43.4 5 - - 7 silty sand to sandy silt 4 - - - 5 Silt mixtures - clayey silt to silty clay Yes No 0.95 [0.1295[ 0.07 0.5 Yes No 0.54 -
174 | 233 | 0.7 3.2 115 | 2012 | 2012 | 2012 - - - - - 0.53 1.03 239 0.53 1.03 239 0.53 239 0.01 18.9 429 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.96 [0.1295| 0.07 0.5 Yes No 0.54 -
176 | 228 | 0.7 3.1 | 115 | 2031 | 2031 | 2031 - - - - - 0.54 | 1.02 | 233 | 053 | 1.02 | 233 0.53 233 0.01 18.6 41.9 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.96 [0.1291| 0.07 0.5 Yes No 0.53 -
177 | 217 | 07 3.2 115 | 2050 | 2050 | 2050 - - - - - 0.54 1.02 221 0.54 1.02 221 0.54 221 0.01 19.2 413 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.96 [0.1291| 0.07 0.5 Yes No 0.52 -
179 | 203 | 0.7 3.3 | 115 | 2069 | 2069 | 2069 - - - - - 0.56 | 1.01 | 206 | 0.55 | 1.01 | 20.6 0.55 20.6 0.01 19.7 40.3 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.97 [0.1291| 0.07 0.5 Yes No 0.52 -
18.0 | 195 | 06 3.2 115 | 2088 | 2088 | 2088 - - - - - 0.57 101 19.6 0.56 101 19.6 0.56 19.6 0.01 195 39.1 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.97 |0.1287| 0.07 0.5 Yes No 0.51 -
182 | 193 | 06 3.1 | 115 | 2107 | 2107 | 2107 - - - - - 0.57 | 1.00 | 194 | 0.57 | 1.00 | 194 0.57 19.4 0.01 18.4 37.7 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.98 [0.1287| 0.06 0.5 Yes No 0.50 -
184 | 192 | 06 3.1 115 | 2126 | 2126 | 2126 - - - - - 0.58 1.00 19.1 0.58 1.00 19.1 0.58 19.1 0.01 18.3 374 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.98 |0.1287| 0.06 0.5 Yes No 0.50 -
185 | 186 | 0.6 32 115 | 2145 | 2145 | 2145 - - - - - 0.58 0.99 18.4 0.58 0.99 18.4 0.58 18.4 0.01 19.0 37.4 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 0.98 [0.1283| 0.06 0.5 Yes No 0.50 -
187 | 185 | 06 3.1 115 | 2163 | 2163 | 2163 - - - - - 0.58 0.99 18.3 0.58 0.99 18.3 0.58 183 0.01 18.4 36.6 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes No 0.98 |0.1283| 0.06 0.5 Yes No 0.50 -
189 | 191 | 04 2.0 | 115 | 2182 | 2182 | 2182 - - - - - 0.63 | 0.98 | 187 | 0.63 | 0.98 | 187 0.63 18.7 0.01 10.4 29.1 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.99 [0.1283| 0.06 0.5 Yes No 0.46 -
190 | 187 | 04 21 115 | 2201 | 2201 | 2201 - - - - - 0.63 0.98 18.2 0.63 0.98 18.2 0.63 18.2 0.01 113 295 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.99 |0.1279| 0.06 0.5 Yes No 0.46 -
192 | 244 | 04 1.5 | 115 | 2220 | 2220 | 2220 - - - - - 0.61 | 0.97 | 237 | 0.62 | 0.97 | 237 0.62 23.7 0.01 7.1 30.9 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.99 [0.1279| 0.06 0.5 Yes No 0.47 -
194 | 296 | 04 12 118 | 2239 | 2239 | 2239 - - - - - 0.61 0.97 28.6 0.61 0.97 28.6 0.61 28.6 0.01 5.2 338 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.98 |0.1279| 0.06 0.5 Yes No 0.50 -
195 | 298 | 0.4 1.2 | 118 | 2259 | 2259 | 2259 - - - - - 0.61 | 0.96 | 287 | 0.61 | 0.96 | 287 0.61 28.7 0.01 5.0 33.6 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes No 0.98 [0.1275[ 0.06 0.5 Yes No 0.50 -
19.7 | 294 | 05 15 115 | 2278 | 2278 | 2278 - - - - - 0.58 0.96 28.2 0.59 0.96 28.2 0.59 28.2 0.01 7.3 35.5 6 - - Sandy silt to clayey silt 5 - - - Sand mixtures - silty sand to sandy silt Yes No 0.97 |0.1275| 0.06 0.5 Yes No 0.51 -
198 | 26.2 | 05 2.1 | 115 | 2296 | 2296 | 2296 - - - - - 0.56 | 0.96 | 251 | 0.57 | 0.95 | 25.0 0.57 25.0 0.01 11.0 36.1 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 0.97 [0.1275] 0.06 0.5 Yes No 0.51 -
20.0 | 212 | 0.6 2.6 115 | 2315 | 2315 | 2315 - - - - - 0.57 0.95 20.2 0.58 0.95 20.1 0.58 20.1 0.01 15.0 35.2 5 - - 7 silty sand to sandy silt 4 - - - 5 Silt mixtures - clayey silt to silty clay Yes No 0.98 |0.1270| 0.06 0.5 Yes No 0.50 -
202 [ 186 | 05 2.8 | 115 | 2334 | 2334 | 2334 - - - - - 059 [ 0.94 [ 175 [ 0.61 [ 0.94 [ 175 0.61 17.5 0.01 16.2 | 33.7 5 - - 9 Sand 4 - - - 6 Silt mixtures - clayey silt to silty clay Yes No 0.98 [0.1270[ 0.06 0.5 Yes No 0.49 -
203 | 16.3 | 0.4 27 115 | 2353 | 2353 | 2353 - - - - - 0.63 0.94 15.3 0.64 0.93 15.2 0.64 15.2 0.01 15.7 30.9 5 - - 9 Sand 3 - - - 6 Clays - clay to silty clay Yes No 0.99 |0.1270| 0.06 0.5 Yes No 0.47 -
205 | 147 | 04 26 115 | 2372 | 2372 | 2372 - - - - - 0.65 0.93 137 0.67 0.93 13.6 0.67 13.6 0.01 15.0 28.6 5 - - 8 Sand to silty sand 3 - - - 6 Clays - clay tosilty clay Yes No 0.99 |0.1270| 0.06 0.5 Yes No 0.46 -
20.7 | 144 | 03 2.4 115 | 2391 | 2391 | 2391 - - - - - 067 | 092 | 132 | 0.69 | 092 | 132 0.69 13.2 0.01 13.4 26.6 5 - - 7 silty sand to sandy silt 3 - - - 6 Clays - clay to silty clay Yes No 0.99 [0.1270| 0.06 0.4 Yes No 0.45 -
20.8 | 139 | 03 24 115 | 2410 | 2410 | 2410 - - - - - 0.68 0.92 127 0.70 0.91 127 0.70 12.7 0.01 13.2 259 5 - - 8 Sand to silty sand 3 - - - 6 Clays - clay tosilty clay Yes No 0.99 |0.1270| 0.06 0.4 Yes No 0.45 -
210|136 | 03 23 115 | 2428 | 2428 | 2428 - - - - - 0.69 0.91 12.4 0.72 0.91 12.3 0.72 12.3 0.01 12.6 249 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 0.99 [0.1270| 0.06 0.4 Yes No 0.44 -
212 | 132 | 03 23 | 115 | 2447 | 2447 | 2447 - - - - - 070 | 090 | 119 | 073 | 0.90 | 118 0.73 11.8 0.01 12.8 24.6 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 0.99 [0.1269| 0.06 0.4 Yes No 0.44 N
213 | 129 | 03 23 115 | 2466 | 2466 | 2466 - - - - - 0.70 0.90 11.6 0.74 0.89 115 0.74 115 0.01 12.5 24.0 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1269| 0.06 0.4 Yes No 0.44 -
215|128 | 03 23 | 115 | 2485 | 2485 | 2485 - - - - - 070 | 089 | 114 | 074 | 089 | 113 0.74 113 0.01 13.0 24.3 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 0.99 [0.1269| 0.06 0.4 Yes No 0.44 N
217 | 128 | 03 24 115 | 2504 | 2504 | 2504 - - - - - 0.70 0.89 114 0.74 0.88 11.3 0.74 113 0.01 13.4 24.7 5 - - Clayey silt tosilty clay 3 - - - Clays - clay to silty clay Yes No 0.99 [0.1269| 0.06 0.4 Yes No 0.44 -
218 | 129 | 03 24 | 115 | 2523 | 2523 | 2523 - - - - - 070 | 088 | 114 | 073 | 0.88 | 114 0.73 114 0.01 13.6 25.0 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 0.99 [0.1269| 0.06 0.4 Yes No 0.44 N
220|130 | 03 23 115 | 2542 | 2542 | 2542 - - - - - 0.70 0.88 114 0.74 0.87 114 0.74 11.4 0.01 13.0 244 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 0.99 [0.1269| 0.06 0.4 Yes No 0.44 -
221 | 129 | 02 17 | 115 | 2561 | 2561 | 2561 - - - - - 074 | 087 | 112 | 078 | 086 | 111 0.78 111 0.01 8.2 19.3 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 1.00 [0.1269| 0.05 0.4 Yes No 0.42 -
223 | 147 | 03 2.0 | 115 | 2579 | 2579 | 2579 - - - - - 0.69 | 0.87 | 128 | 0.73 | 0.87 | 127 0.73 12.7 0.01 10.2 229 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 1.00 [0.1269| 0.05 0.4 Yes No 0.43 -
225 | 170 | 03 19 | 115 | 2598 | 2598 | 2598 - - - - - 066 | 087 | 149 | 069 | 0.87 | 148 0.69 14.8 0.01 9.8 245 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 1.00 [0.1269| 0.06 0.4 Yes No 0.44 -
226 | 167 | 03 1.9 | 115 | 2617 | 2617 | 2617 - - - - - 0.66 | 0.87 | 145 | 0.70 | 0.86 | 14.4 0.70 14.4 0.01 10.1 24.5 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 1.00 [0.1268| 0.06 0.4 Yes No 0.44 -
228 | 164 | 03 19 | 115 | 2636 | 2636 | 2636 - - - - - 067 | 086 | 142 | 070 | 086 | 141 0.70 14.1 0.01 9.8 23.9 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 1.00 [0.1268| 0.06 0.4 Yes No 0.44 -
230 | 159 | 03 1.8 | 115 | 2655 | 2655 | 2655 - - - - - 0.68 | 0.86 | 136 | 0.72 | 0.85 | 135 0.72 135 0.01 9.3 22.8 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes No 1.00 [0.1268| 0.05 0.4 Yes No 0.43 -
231|147 | 03 18 115 | 2674 | 2674 | 2674 - - - - - 0.70 0.85 125 0.74 0.84 123 0.74 123 0.01 9.5 218 5 - - Clayey silt to silty clay 4 - - - Silt mixtures - clayey silt to silty clay Yes No 1.00 |0.1268| 0.05 0.4 Yes No 0.43 -
233 | 139 | 03 19 115 | 2693 | 2693 | 2693 - - - - - 0.71 0.84 11.8 0.75 0.83 11.6 0.75 11.6 0.01 9.9 21.6 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1268| 0.05 0.4 Yes No 0.43 -
235 | 135 | 03 21 115 | 2711 | 2711 | 2711 - - - - - 0.70 0.84 114 0.75 0.83 112 0.75 11.2 0.01 11.0 222 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes No 1.00 |0.1268| 0.05 0.4 Yes No 0.43 -
236 | 133 | 03 23 115 | 2730 | 2730 | 2730 - - - - - 0.69 0.84 111 0.75 0.83 11.0 0.75 11.0 0.01 12.8 238 5 - - Clayey silt tosilty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1267| 0.06 0.4 Yes No 0.44 -
238 | 141 | 03 22 | 115 | 2749 | 2749 | 2749 - - - - - 069 | 084 | 117 | 074 | 082 | 116 0.74 11.6 0.01 12.2 23.8 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1267| 0.06 0.4 Yes No 0.44 N
240 | 144 | 03 22 115 | 2768 | 2768 | 2768 - - - - - 0.68 0.83 11.9 0.73 0.82 11.8 0.73 118 0.01 11.8 23.6 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1267| 0.06 0.4 Yes No 0.44 -
241|139 | 03 22 | 115 | 2787 | 2787 | 2787 - - - - - 069 | 083 | 115 | 074 | 082 | 113 0.74 113 0.01 12.2 235 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1267| 0.06 0.4 Yes No 0.44 N
243 | 138 | 03 23 115 | 2806 | 2806 | 2806 - - - - - 0.69 0.82 114 0.74 0.81 11.2 0.74 11.2 0.01 12.7 239 5 - - Clayey silt tosilty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1267| 0.06 0.4 Yes No 0.44 -
244 | 144 | 03 24 | 115 | 2825 | 2825 | 2825 - - - - - 067 | 082 | 119 | 073 | 081 | 117 0.73 117 0.01 13.2 24.9 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 0.99 [0.1267| 0.06 0.4 Yes No 0.44 N
246 | 145 | 03 23 115 | 2843 | 2843 | 2843 - - - - - 0.68 0.82 11.9 0.73 0.81 11.7 0.73 11.7 0.01 12.4 24.1 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1267| 0.06 0.4 Yes No 0.44 -
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DWR Urban Levee Geotechnical Evaluations Program (UL  GEP)
Task Area:
Table 1: CPT Based Liquefaction-Triggering Analysis for ULGEP
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248 | 132 | 03 22 115 | 2862 | 2862 | 2862 - - - - - 0.70 0.81 10.7 0.76 0.79 10.5 0.76 10.5 0.01 12.3 22.8 5 - - Clayey silt tosilty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1267| 0.06 0.4 Yes No 0.44
249 | 118 | 02 21 115 | 2881 | 2881 | 2881 - - - - - 0.74 0.80 9.4 0.81 0.78 9.2 0.81 9.2 0.01 112 20.4 5 - - Clayey silt to silty clay 3 - - Clays - clay tosilty clay Yes No 1.00 |0.1267| 0.05 0.4 Yes No 0.43
251|111 | 02 2.0 115 | 2900 | 2900 | 2900 - - - - - 0.76 0.79 8.7 0.84 0.77 8.5 0.84 8.5 0.01 10.3 18.8 5 - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes No 1.00 [0.1266| 0.05 0.4 Yes No 0.42 -
253 | 107 | 0.2 2.0 115 | 2919 | 2909 | 2909 - - - - - 0.77 0.78 8.4 0.85 0.76 8.1 0.85 8.1 0.01 108 18.9 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes Yes 1.00 |0.1266| 0.05 0.4 Yes Yes 0.42 1.00 Liquefiable
254 | 106 | 03 26 115 | 2938 | 2917 | 2917 - - - - - 0.74 0.79 8.4 0.83 0.77 8.2 0.83 8.2 0.01 14.9 23.1 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes Yes 0.99 [0.1266| 0.06 0.4 Yes Yes 0.45 0.99 Liquefiable
256 | 110 | 03 29 115 | 2957 | 2926 | 2926 - - - - - 0.72 0.79 8.7 0.80 0.77 8.5 0.80 8.5 0.01 17.0 255 4 - - Silty clay to clay 3 - - - Clays - clay tosilty clay Yes Yes 0.99 |0.1266| 0.06 0.5 Yes Yes 0.46 0.99 Liquefiable
25.8 | 160 | 0.3 1.8 | 115 | 2976 | 2935 | 2935 - - - - - 068 | 080 | 128 | 0.74 | 0.78 | 125 0.74 125 0.01 9.2 21.7 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 1.00 [0.1266] 0.05 0.4 Yes Yes 0.43 | 1.00 Liquefiable
259 | 127 | 02 18 115 | 2994 | 2943 | 2943 - - - - - 0.74 0.78 10.0 0.81 0.77 9.7 0.81 9.7 0.01 9.3 19.0 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes Yes 1.00 |0.1266| 0.05 0.4 Yes Yes 0.42 1.00 Liquefiable
26.1 | 101 | 02 15 115 | 3013 | 2952 | 2952 - - - - - 0.82 0.76 7.7 0.92 0.74 75 0.92 75 0.01 7.0 145 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes Yes 1.00 [0.1266| 0.05 0.4 Yes Yes 0.40 1.00 Liquefiable
262 | 93 0.1 15 115 | 3032 | 2961 | 2961 - - - - - 0.85 0.75 7.0 0.95 0.73 6.8 0.95 6.8 0.01 6.7 135 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes Yes 1.00 |0.1266| 0.05 0.4 Yes Yes 0.40 1.00 Liquefiable
264 | 9.1 0.1 1.6 115 | 3051 | 2969 | 2969 - - - - - 0.85 | 0.75 6.8 0.95 | 0.72 6.6 0.95 6.6 0.01 7.7 143 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes Yes 1.00 [0.1266| 0.05 0.4 Yes Yes 0.41 1.00 Liquefiable
266 | 99 0.2 19 115 | 3070 | 2978 | 2978 - - - - - 0.80 0.76 75 0.90 0.74 7.3 0.90 73 0.01 10.0 17.3 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes Yes 1.00 |0.1265| 0.05 0.4 Yes Yes 0.42 1.00 Liquefiable
26.7 | 125 | 0.3 2.2 115 | 3089 | 2986 | 2986 - - - - - 0.72 | 0.78 9.7 0.80 | 0.76 9.5 0.80 9.5 0.01 11.8 21.3 5 - - Clayey silt to silty clay 3 - - - Clays - clay to silty clay Yes Yes 1.00 [0.1265| 0.05 0.4 Yes Yes 0.43 | 1.00 Liquefiable
269 | 186 | 04 19 115 | 3108 | 2995 | 2995 - - - - - 0.64 0.80 149 0.69 0.79 146 0.69 14.6 0.01 9.9 245 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes 1.00 |0.1265| 0.06 0.4 Yes Yes 0.44 1.00 Liquefiable
27.1 | 206 | 04 19 | 115 | 3126 | 3004 | 3004 - - - - - 061 | 081 | 166 | 0.67 | 0.79 | 16.3 0.67 16.3 0.01 10.2 26.5 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.99 [0.1265] 0.06 0.4 Yes Yes 0.45 | 0.99 Liquefiable
272 | 222 | 04 19 115 | 3145 | 3012 | 3012 - - - - - 0.60 0.81 18.0 0.65 0.79 17.7 0.65 17.7 0.01 9.6 272 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes 0.99 |0.1265| 0.06 0.5 Yes Yes 0.45 0.99 Liquefiable
274 | 287 | 04 15 115 | 3164 | 3021 | 3021 - - - - - 059 | 081 | 233 | 063 | 0.80 | 23.0 0.63 23.0 0.01 6.8 29.8 6 - - 11 Very siif to fine grained 4 - - - 9 Silt mixtures - clayey silt to silty clay Yes Yes 0.99 [0.1265| 0.06 0.5 Yes Yes 0.47 0.99 Liquefiable
276 | 422 | 04 1.0 118 | 3184 | 3030 | 3030 - - - - - 0.58 0.81 343 0.61 0.80 33.9 0.61 339 0.01 34 373 7 - - 11 Very siiff to fine grained 5 - - - 9 Sand mixtures - silty sand to sandy silt Yes Yes 0.96 [0.1264| 0.07 0.5 Yes Yes 0.53 0.96 Liquefiable
27.7 | 490 | 04 0.8 121 | 3203 | 3040 | 3040 - - - - - 060 | 081 | 39.4 | 063 | 0.80 | 39.0 0.63 39.0 0.01 19 40.9 8 - - 11 Very siif to fine grained 5 - - - 8 ‘Sand mixtures - silty sand to sandy silt Yes Yes 0.93 [0.1264| 0.07 0.6 Yes Yes 056 | 0.93 Liquefiable
279 | 491 | 04 0.7 121 | 3223 | 3049 | 3049 - - - - - 0.61 0.80 39.3 0.64 0.79 38.9 0.64 38.9 0.01 16 40.5 8 - - 12 Sand to clayey sand 5 - - - 8 Sand mixtures - silty sand to sandy silt Yes Yes 0.93 |0.1264| 0.07 0.6 Yes Yes 0.56 0.93 Liquefiable
28.1 | 466 | 04 0.8 118 | 3243 | 3058 | 3058 - - - - - 060 | 080 | 374 | 063 | 0.79 | 37.0 0.63 37.0 0.01 22 39.1 7 - - 12 Sand to clayey sand 5 - - - 8 ‘Sand mixtures - silty sand to sandy silt Yes Yes 0.95 [0.1264| 0.07 0.5 Yes Yes 055 | 0.95 Liquefiable
28.2 | 455 | 04 0.9 118 | 3262 | 3068 | 3068 - - - - - 0.58 0.81 36.6 0.62 0.80 36.2 0.62 36.2 0.01 29 39.0 7 - - 12 Sand to clayey sand 5 - - - 8 Sand mixtures - silty sand to sandy silt Yes Yes 0.95 |0.1264| 0.07 0.5 Yes Yes 0.55 0.95 Liquefiable
284 | 468 | 0.4 0.9 118 | 3281 | 3077 | 3077 - - - - - 0.58 0.80 37.6 0.62 0.79 37.1 0.62 37.1 0.01 27 39.9 7 - - 12 Sand to clayey sand 5 - - - 8 ‘Sand mixtures - silty sand to sandy silt Yes Yes 0.94 |0.1264| 0.07 0.6 Yes Yes 0.55 0.94 Liquefiable
285 | 496 | 04 0.8 118 | 3301 | 3086 | 3086 - - - - - 0.58 0.80 39.8 0.62 0.79 39.4 0.62 39.4 0.01 24 417 7 - - 12 Sand to clayey sand 5 - - - 8 Sand mixtures - silty sand to sandy silt Yes Yes 0.92 |0.1264| 0.07 0.6 Yes Yes 0.57 0.92 Liquefiable
28.7 | 493 | 0.3 0.6 121 | 3320 | 3095 | 3095 - - - - - 064 | 078 | 386 | 0.68 | 0.77 | 38.1 0.68 38.1 0.01 0.6 38.7 8 - - 11 Very siif to fine grained 5 - - - 8 ‘Sand mixtures - silty sand to sandy silt Yes Yes 0.95 [0.1264| 0.07 0.5 Yes Yes 055 | 0.95 Liquefiable
289 | 466 | 0.3 0.6 121 | 3340 | 3105 | 3105 - - - - - 0.64 0.78 36.5 0.67 0.77 36.0 0.67 36.0 0.01 0.9 36.9 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.96 [0.1264| 0.07 0.5 Yes Yes 0.53 0.96 Liquefiable
29.0 | 420 | 03 0.7 | 118 | 3360 | 3114 | 3114 - - - - - 063 | 079 | 329 | 067 | 0.77 | 324 0.67 32.5 0.01 17 34.1 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.97 [0.1263] 0.06 0.5 Yes Yes 051 | 0.97 Liquefiable
292 | 417 | 03 0.8 118 | 3379 | 3123 | 3123 - - - - - 0.62 0.79 32.8 0.66 0.77 323 0.66 323 0.01 20 343 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.97 |0.1263| 0.06 0.5 Yes Yes 0.51 0.97 Liquefiable
29.4 | 430 | 03 0.8 | 118 | 3399 | 3132 | 3132 - - - - - 062 | 079 | 338 | 065 | 0.77 | 333 0.65 33.3 0.01 19 35.2 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.97 [0.1263] 0.07 0.5 Yes Yes 052 | 0.97 Liquefiable
295 | 439 | 03 0.8 118 | 3418 | 3142 | 3142 - - - - - 0.62 0.78 34.4 0.65 0.77 33.9 0.65 339 0.01 18 35.7 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.97 |0.1263| 0.07 0.5 Yes Yes 0.52 0.97 Liquefiable
29.7 | 442 | 03 0.7 | 118 | 3437 | 3151 | 3151 - - - - - 062 | 078 | 345 | 066 | 0.77 | 34.0 0.66 34.0 0.01 16 35.6 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.97 [0.1263] 0.07 0.5 Yes Yes 052 | 0.97 Liquefiable
299 | 442 | 03 0.7 118 | 3457 | 3160 | 3160 - - - - - 0.62 0.78 34.4 0.66 0.77 33.9 0.66 339 0.01 15 35.4 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.97 |0.1263| 0.07 0.5 Yes Yes 0.52 0.97 Liquefiable
30.0 | 425 | 0.3 0.8 | 118 | 3476 | 3169 | 3169 - - - - - 062 | 078 | 332 | 066 | 0.77 | 32.6 0.66 32.6 0.01 2.0 34.6 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.97 [0.1263] 0.06 0.5 Yes Yes 051 | 0.97 Liquefiable
30.2 | 399 | 04 1.0 118 | 3495 | 3178 | 3178 - - - - - 0.59 0.79 314 0.63 0.77 30.8 0.63 30.8 0.01 33 34.1 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.97 |0.1263| 0.06 0.5 Yes Yes 0.51 0.97 Liquefiable
30.3 | 387 | 05 1.2 | 118 | 3515 | 3187 | 3187 - - - - - 057 | 079 | 30.7 | 061 | 0.78 | 30.2 0.61 30.2 0.01 5.0 35.2 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.97 [0.1263] 0.06 0.5 Yes Yes 051 | 0.97 Liquefiable
30.5 | 388 | 0.6 14 118 | 3534 | 3196 | 3196 - - - - - 0.54 0.80 31.0 0.58 0.79 30.5 0.58 30.5 0.01 6.5 37.0 7 - - silty sand to sandy silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes 0.96 [0.1262| 0.07 0.5 Yes Yes 0.53 0.96 Liquefiable
30.7 | 381 | 0.6 15 | 118 | 3553 | 3205 | 3205 - - - - - 054 | 080 | 305 | 057 | 0.79 | 30.0 0.57 30.0 0.01 7.2 37.3 7 - - silty sand to sandy silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.96 [0.1262] 0.07 0.5 Yes Yes 053 | 0.96 Liquefiable
30.8 | 350 | 0.6 17 115 | 3572 | 3214 | 3214 - - - - - 0.53 0.80 28.0 0.57 0.79 275 0.57 275 0.01 8.5 36.1 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes 0.97 ]0.1262| 0.07 0.5 Yes Yes 0.52 0.97 Liquefiable
31.0 | 294 | 0.6 2.1 | 115 | 3591 | 3223 | 3223 - - - - - 054 | 080 | 235 | 058 | 0.78 | 23.1 0.58 23.1 0.01 11.4 34.5 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.98 [0.1262] 0.06 0.5 Yes Yes 050 | 0.98 Liquefiable
31.2 | 255 | 0.6 25 115 | 3610 | 3231 | 3231 - - - - - 0.54 0.79 20.2 0.59 0.78 19.8 0.59 19.8 0.01 13.8 33.6 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes 0.98 |0.1262| 0.06 0.5 Yes Yes 0.49 0.98 Liquefiable
31.3 | 323 | 0.6 1.7 | 115 | 3629 | 3240 | 3240 - - - - - 055 | 079 | 256 | 059 | 0.78 | 25.1 0.59 25.1 0.01 8.7 33.9 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.98 [0.1262] 0.06 0.5 Yes Yes 050 | 0.98 Liquefiable
315|394 | 03 0.9 118 | 3648 | 3249 | 3249 - - - - - 0.61 0.77 30.3 0.66 0.76 29.7 0.66 29.7 0.01 26 323 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.98 |0.1262| 0.06 0.5 Yes Yes 0.50 0.98 Liquefiable
31.7 | 417 | 0.2 0.5 | 118 | 3667 | 3258 | 3258 - - - - - 068 | 074 | 31.0 | 073 | 0.73 | 304 0.73 30.4 0.01 0.2 30.6 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.98 [0.1261] 0.06 0.5 Yes Yes 0.49 | 0.98 Liquefiable
31.8 | 420 | 0.2 0.4 121 | 3687 | 3268 | 3268 - - - - - 0.71 0.73 30.9 0.76 0.72 30.2 0.76 30.2 0.01 0.0 30.2 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.98 |0.1261| 0.06 0.5 Yes Yes 0.49 0.98 Liquefiable
32.0 | 420 | 03 0.6 | 118 | 3707 | 3277 | 3277 - - - - - 065 | 075 | 316 | 070 | 0.74 | 30.9 0.70 30.9 0.01 0.9 31.8 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.98 [0.1261] 0.06 0.5 Yes Yes 050 | 0.98 Liquefiable
322 | 428 | 03 0.8 118 | 3726 | 3286 | 3286 - - - - - 0.61 0.76 32.6 0.66 0.75 32.0 0.66 32.0 0.01 20 34.0 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.97 |0.1261| 0.06 0.5 Yes Yes 0.51 0.97 Liquefiable
323 | 455 | 04 0.9 | 118 | 3745 | 3295 | 3295 - - - - - 058 | 077 | 351 | 063 | 0.76 | 345 0.63 34.5 0.01 28 37.3 7 - - silty sand to sandy silt 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes | 0.96 [0.1261] 0.07 0.5 Yes Yes 053 | 0.96 Liquefiable
325|415 | 03 0.8 118 | 3765 | 3304 | 3304 - - - - - 0.62 0.76 315 0.66 0.74 30.8 0.66 30.8 0.01 20 329 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.98 |0.1261| 0.06 0.5 Yes Yes 0.50 0.98 Liquefiable
32.6 | 287 | 04 15 | 115 | 3784 | 3313 | 3313 - - - - - 058 | 077 | 221 | 063 | 0.75 | 21.6 0.63 21.6 0.01 74 29.0 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.99 [0.1261] 0.06 0.5 Yes Yes 0.47 | 0.99 Liquefiable
32.8 | 185 | 04 23 115 | 3802 | 3321 | 3321 - - - - - 0.62 0.76 14.0 0.69 0.73 135 0.69 135 0.01 125 26.1 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes Yes 0.99 |0.1261| 0.06 0.4 Yes Yes 0.45 0.99 Liquefiable
330|161 | 04 27 115 | 3821 | 3330 | 3330 - - - - - 0.63 0.75 12.1 0.71 0.72 11.6 0.71 11.6 0.01 15.3 26.9 5 - - Clayey silt tosilty clay 3 - - - Clays - clay to silty clay Yes Yes 0.99 [0.1261| 0.06 0.5 Yes Yes 0.46 0.99 Liquefiable
331|191 | 04 19 115 | 3840 | 3339 | 3339 - - - - - 0.63 0.75 143 0.71 0.72 139 0.71 139 0.01 9.9 238 6 - - Sandy silt to clayey silt 3 - - - Clays - clay tosilty clay Yes Yes 1.00 |0.1260| 0.06 0.4 Yes Yes 0.44 1.00 Liquefiable
333 | 231 | 04 1.6 | 115 | 3859 | 3347 | 3347 - - - - - 062 | 075 | 17.4 | 069 | 0.73 | 16.9 0.69 16.9 0.01 75 24.3 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.99 [0.1260] 0.06 0.4 Yes Yes 0.44 | 0.99 Liquefiable
335|197 | 05 25 115 | 3878 | 3356 | 3356 - - - - - 0.59 0.76 15.0 0.66 0.74 145 0.66 145 0.01 143 28.8 5 - - Clayey silt to silty clay 3 - - - Clays - clay tosilty clay Yes Yes 0.99 |0.1260| 0.06 0.5 Yes Yes 0.46 0.99 Liquefiable
336 | 180 | 04 25 115 | 3897 | 3365 | 3365 - - - - - 0.61 0.75 135 0.69 0.73 13.0 0.69 13.0 0.01 14.1 27.1 5 - - Clayey silt tosilty clay 3 - - - Clays - clay to silty clay Yes Yes 0.99 [0.1260| 0.06 0.5 Yes Yes 0.46 0.99 Liquefiable
33.8 | 236 | 05 22 115 | 3916 | 3373 | 3373 - - - - - 0.57 0.76 18.0 0.64 0.74 175 0.64 175 0.01 117 29.2 6 - - Sandy silt to clayey silt 3 - - - Clays - clay tosilty clay Yes Yes 0.99 |0.1260| 0.06 0.5 Yes Yes 0.47 0.99 Liquefiable
34.0 | 237 | 04 1.7 | 115 | 3935 | 3382 | 3382 - - - - - 060 | 075 | 17.8 | 067 | 073 | 173 0.67 17.3 0.01 8.5 25.8 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.99 [0.1260] 0.06 0.4 Yes Yes 0.45 | 0.99 Liquefiable
341|358 | 03 0.8 118 | 3954 | 3391 | 3391 - - - - - 0.63 0.74 26.6 0.69 0.72 259 0.69 259 0.01 23 28.2 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.99 |0.1260| 0.06 0.5 Yes Yes 0.47 0.99 Liquefiable
34.3 | 332 | 04 1.3 | 118 | 3973 | 3400 | 3400 - - - - - 058 | 0.76 | 252 | 0.63 | 0.74 | 245 0.63 24.5 0.01 5.5 30.1 7 - - silty sand to sandy silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes | 0.99 [0.1260] 0.06 0.5 Yes Yes 0.48 | 0.99 Liquefiable
34412281 04 18 115 | 3992 | 3409 | 3409 - - - - - 060 | 075 [ 171 | 067 | 0.73 | 165 0.67 16.5 0.01 9.4 25.9 6 - - Sandy silt to clayey silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes 0.99 [0.1260] 0.06 0.4 Yes Yes 0.45 | 0.99 Liquefiable
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DWR Urban Levee Geotechnical Evaluations Program (UL  GEP)
Task Area:
Table 1: CPT Based Liquefaction-Triggering Analysis for ULGEP
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PROJECT NAME: American River Common Features GRR Project [Analysis by: | S. Orgill [Date: [ 10/19/08 | Data Input By Analyst
LEVEE SEGMENT: Sacramento River East Levee (South) |Checked by: | J. Perri | Date: | 10/19/08 | ata Input By Analys
PROJECT NUMBER: 26826760 A
Reach ID: NAO5 U1 LM 1.49 (RESMIS T AR
Station: 1099+92
CPT ID: WSESAR_004C Gl ERE Vs
CPT Location: Levee Crest Note: Crest/Landside/Waterside, and distance from Crest/Landside toe/Waterside toe
Ground Elevation (NAVDS88) = 38.1
Groundwater Elevation During Exploration (NAVD8S8) = 13.0 Note: | Assumed |
Design Groundwater Elevation (ft) = 13.0 Note: | Typical Winter |
Return Period (Years) = 200
Peak Ground Acceleration ( PGA, g) = 0.15
Location (Crest/Landside/Waterside) Crest
Earthquake Magnitude ( M,,) = 7.0
Groundwater Depth bgs During Exploration (ft) = 25.1
Groundwater Depth bgs During Earthquake(ft) = 25.1
Total Number of Thin Layers ( N) = 0
INPUT DATA FROM CPT OVERBURDEN TIP RESISTANCE CORRECTIONS: THIN LAYER, NORMALIZATI ON, AND FINES CPT-BASED SOIL BEHAVIOR
SOUNDING STRESS Thin Layer Normalization 1st lteration Normalization 5th lteration Normalization: Internal Code Soil Behavior Type, SBT Normalized Soil Behavior Type, SBTn LABORATORY TEST RESULTS LIQUEFACTION CRITERIA FINAL LIQUEFACTION ASSESSMENT
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34.6 | 17.0 | 0.4 | 2.4 | 115 | 4011 | 3417 | 3417 | - - - - - 0.63 | 074 | 126 | 071 | 0.71 | 121 0.71 12.1 001 | 135 | 256 5 - - Clayey silt to sty clay 3 B B B Clays - clay to sity clay Yes | Yes | 0.99 |0.1259] 0.06 | 04 | Yes Yes | 0.45 | 0.99 Liquefiable
348 | 154 | 03 | 2.3 | 115 | 4030 | 3426 | 3426 | - - - - - 0.66 | 0.73 | 11.2 | 0.76 | 0.69 | 10.7 0.76 10.7 001 | 124 | 231 5 - - Clayey silt to silty clay 3 - - Clays - clay to'silty clay Yes | Yes | 1.00 |0.1259| 0.06 | 04 | Yes Yes | 0.44 | 1.00 Liquefiable
349 | 222 | 03 | 1.3 | 115 | 4049 | 3435 | 3435 | - - - - - 0.65 | 0.73 | 16.2 | 0.73 | 0.70 | 156 0.73 156 001 | 55 | 211 6 - Sandy sitoclayeysit_| 4 B B B Silt mixtures - clayey sit to sty clay Yes | Yes | 1.00 |0.1259] 0.05 | 04 | Yes Yes | 0.42 | 1.00 Liquefiable
351 | 266 | 03 | 1.2 | 118 | 4068 | 3444 | 3444 | - - - - - 0.63 | 0.74 | 196 | 0.69 | 0.71 | 19.0 0.69 19.0 00L | 50 | 240 7 - - sity sand o sandy sitt_| 4 - - - Silt mixtures - clayey silt (o silty clay Yes | Yes | 0.99 [0.1259| 0.06 | 04 | Yes Yes | 0.44 | 0.99 Liquefiable
353 | 279 | 0.3 | 0.9 | 118 | 4087 | 3453 | 3453 | - - - - - 0.66 | 0.72 | 202 | 0.73 | 0.70 | 195 0.73 195 001 | 29 | 225 7 - - sity sand tosandysit_| 4 B B B Silt mixtures - clayey sift to sity clay Yes | Yes | 1.00 |0.1259] 0.05 | 04 | Yes Yes | 0.43 | 1.00 Liquefiable
354 [ 369 | 02 | 05 | 118 | 4107 | 3462 | 3462 | - - - - - 0.70 | 0.71 | 26.1 | 0.76 | 0.69 | 253 0.76 253 00L | 02 | 255 7 - - sity sand o sandy sit_ | 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.99 [0.1259| 0.06 | 05 | Yes Yes | 046 | 0.99 Liquefiable
35.6 | 333 | 0.2 | 0.7 | 118 | 4126 | 3471 | 3471 | - - - - - 0.67 | 0.72 | 239 | 074 | 0.69 | 23.1 0.74 231 001 | 13 | 245 7 - - sity sand tosandysit_| 5 B B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.99 |0.1258] 0.06 | 0.4 | Yes Yes | 0.45 | 0.99 Liquefiable
358 | 236 | 03 | 1.2 | 115 | 4145 | 3480 | 3480 | - - - - - 0.65 | 0.73 | 17.1 | 072 | 0.70 | 165 0.72 165 001 | 52 | 217 6 - - Sandy silt o clayeysit_| 4 - - - Silt mixtures - clayey silt (o silty clay Yes | Yes | 1.00 |0.1258| 0.05 | 04 | Yes Yes | 043 | 1.00 Liquefiable
359 | 17.3 | 0.3 | 1.9 | 115 | 4164 | 3488 | 3488 | - - - - - 0.65 | 0.72 | 125 | 0.74 | 0.69 | 119 0.74 11.9 001 | 101 | 220 6 - - Sandysitoclayeysit_| 3 B B B Clays - clay to'sity clay Yes | Yes | 1.00 |0.1258] 0.05 | 04 | Yes Yes | 0.43 | 1.00 Liquefiable
36.1 | 230 | 04 | 1.8 | 115 | 4183 | 3497 | 3497 | - - - - - 0.60 | 0.74 | 17.0 | 067 | 0.71 | 164 0.67 16.4 00L | 91 | 256 6 - - Sandy silt o clayeysit_| 4 - - - Silt mixtures - clayey sit (o silty clay Yes | Yes | 0.99 [0.1258| 0.06 | 04 | Yes Yes | 045 | 0.99 Liquefiable
36.3 | 228 | 05 | 2.4 | 115 | 4202 | 3506 | 3506 | - - - - - 057 | 0.75 | 17.1 | 0.64 | 0.72 | 165 0.64 16.5 001 | 130 | 295 6 - - Sandysitoclayeysit_| 3 B B B Clays - clay to sity clay Yes | Yes | 0.99 |0.1258] 0.06 | 05 | Yes Yes | 0.47 | 0.99 Liquefiable
364 | 21.7 | 04 | 2.0 | 115 | 4220 | 3514 | 3514 | - - - - - 0.60 | 0.74 | 160 | 068 | 0.71 | 154 0.68 154 001 | 104 | 258 6 - - Sandy silt o clayeysit_| 3 - - - Clays - clay to'silty clay Yes | Yes | 0.99 [0.1258| 0.06 | 04 | Yes Yes | 045 | 0.99 Liquefiable
36.6 | 439 | 0.3 | 0.8 | 118 | 4240 | 3523 | 3523 | - - - - - 0.62 | 073 | 321 | 067 | 0.71 | 312 0.67 312 001 | 18 | 330 7 - - sity sand tosandysit_| 5 B B B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.98 |0.1258] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
36.7 | 514 | 03 | 0.6 | 121 | 4260 | 3533 | 3533 | - - - - - 0.65 | 0.72 | 36.9 | 0.70 | 0.70 | 36.0 0.70 36.0 001 | 04 | 364 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.96 |0.1258| 0.07 | 05 | Yes Yes | 053 | 0.96 Liquefiable
36.9 | 49.1 | 0.3 | 0.6 | 121 | 4279 | 3543 | 3543 | - - - - - 0.62 | 0.72 | 355 | 0.68 | 0.71 | 346 0.68 34.6 001 | 1.0 | 357 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.96 |0.1258] 0.07 | 05 | Yes Yes | 053 | 0.96 Liquefiable
37.1 [ 539 | 03 | 06 | 121 | 4299 | 3552 | 3552 | - - - - - 0.61 | 0.73 | 39.2 | 0.66 | 0.71 | 382 0.66 38.2 00l | 1.0 | 392 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.94 [0.1257| 0.07 | 06 | Yes Yes | 055 | 0.94 Liquefiable
37.2 | 551 | 0.3 0.6 121 | 4319 | 3562 | 3562 - - - - - 063 | 072 | 396 | 068 | 0.70 | 38.6 0.68 38.6 0.01 0.4 39.0 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.94 [0.1257| 0.07 0.6 Yes Yes 0.55 0.94 Liquefiable
37.4 | 545 | 04 | 07 | 121 | 4339 | 3571 | 3571 | - - - - - 0.61 | 0.73 | 39.6 | 0.66 | 0.71 | 386 0.66 38.6 00l | 11 | 397 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.94 [0.1257| 0.07 | 06 | Yes Yes | 056 | 0.94 Liquefiable
37.6 | 56.1 | 0.4 | 0.8 | 121 | 4359 | 3581 | 3581 | - - - - - 0.58 | 0.74 | 414 | 062 | 0.72 | 405 0.62 40.5 001 | 21 | 425 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.91 |0.1257] 0.07 | 06 | Yes Yes | 058 | 0.91 Liquefiable
37.7 | 57.8 | 03 | 06 | 121 | 4379 | 3501 | 3501 | - - - - - 0.63 | 0.72 | 41.6 | 0.67 | 0.70 | 405 0.67 40.5 00L | 05 | 410 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 092 [0.1257| 0.07 | 06 | Yes Yes | 057 | 092 Liquefiable
37.9 | 56.6 | 0.3 0.5 121 | 4399 | 3600 | 3600 - - - - - 064 | 071 | 40.2 | 0.69 | 0.69 | 39.2 0.69 39.2 0.01 0.1 39.3 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.94 [0.1257| 0.07 0.6 Yes Yes 0.56 0.94 Liquefiable
38.1 | 490 | 05 | 09 | 118 | 4418 | 3609 | 3609 | - - - - - 057 | 0.74 | 36.2 | 062 | 0.72 | 353 0.62 35.3 001 | 31 | 384 7 - - sity sand o sandy sit_ | 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 095 [0.1257| 0.07 | 05 | Yes Yes | 054 | 095 Liquefiable
38.2 | 386 | 0.6 15 118 | 4437 | 3619 | 3619 - - - - - 053 | 075 | 290 | 058 | 0.73 | 28.2 0.58 28.2 0.01 7.3 35.5 7 - - silty sand to sandy silt 4 - - - Silt mixtures - clayey silt to silty clay Yes Yes 0.97 [0.1257| 0.06 0.5 Yes Yes 0.52 0.97 Liquefiable
384 | 27.8 | 05 | 1.8 | 115 | 4456 | 3627 | 3627 | - - - - - 057 | 0.74 | 205 | 063 | 0.71 | 19.8 0.63 198 00L | 91 | 289 6 - - Sandy silt o clayeysit_| 4 - - - Silt mixtures - clayey silt (o silty clay Yes | Yes | 0.99 [0.1257| 0.06 | 05 | Yes Yes | 047 | 0.99 Liquefiable
386 | 23.1 | 05 | 2.1 | 115 | 4475 | 3636 | 3636 | - - - - - 0.58 | 0.73 | 169 | 0.65 | 0.70 | 162 0.65 16.2 001 | 115 | 27.7 6 - - Sandysitoclayeysit_| 3 B B B Clays - clay to'sity clay Yes | Yes | 0.99 |0.1256] 0.06 | 05 | Yes Yes | 0.46 | 0.99 Liquefiable
387 | 318 | 0.4 | 1.4 | 118 | 4494 | 3645 | 3645 | - - - - - 058 | 0.73 | 23.2 | 0.64 | 0.71 | 224 0.64 224 00l | 61 | 286 7 - - sity sand o sandy sitt_| 4 - - - Silt mixtures - clayey sit (o silty clay Yes | Yes | 0.99 [0.1256] 0.06 | 05 | Yes Yes | 047 | 0.99 Liquefiable
389 | 437 | 0.3 | 0.7 | 118 | 4514 | 3654 | 3654 | - - - - - 0.62 | 071 | 31.0 | 0.68 | 0.69 | 30.1 0.68 30.1 001 | 15 | 316 7 - - sity sand tosandysit_| 5 B B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.98 |0.1256] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
300 | 444 | 03 | 06 | 121 | 4534 | 3664 | 3664 | - - - - - 0.64 | 0.70 | 31.2 | 0.70 | 0.68 | 30.2 0.70 30.2 00l | 1.0 | 313 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.98 [0.1256] 0.06 | 05 | Yes Yes | 049 | 0.98 Liquefiable
39.2 | 413 | 03 0.8 118 | 4553 | 3673 | 3673 - - - - - 062 | 071 | 294 | 068 | 0.69 | 285 0.68 28.5 0.01 2.0 30.5 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.98 [0.1256| 0.06 0.5 Yes Yes 0.49 0.98 Liquefiable
304 | 414 | 04 | 1.1 | 118 | 4572 | 3682 | 3682 | - - - - - 057 | 0.73 | 302 | 063 | 0.71 | 29.3 0.63 29.3 00l | 41 | 334 7 - - sity sand o sandy sit_| 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.98 [0.1256] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
395 | 51.3 | 04 0.9 121 | 4592 | 3691 | 3691 - - - - - 058 | 073 | 37.2 | 063 | 0.71 | 36.2 0.63 36.2 0.01 25 38.7 8 - - 6 Sandy silt to clayey silt 5 - - - 4 Sand mixtures - silty sand to sandy silt Yes Yes 0.95 [0.1255| 0.07 0.5 Yes Yes 0.55 0.95 Liquefiable
397 [ 56.7 | 03 | 0.6 | 121 | 4612 | 3701 | 3701 | - - - - - 0.62 | 0.71 | 40.2 | 0.67 | 0.69 | 39.1 0.67 30.1 00L | 08 | 398 8 - - 8 Sand (o silty sand 5 - - - 5 Sand mixtures - sity sand to sandy sil Yes | Yes | 0.93 [0.1255] 0.07 | 06 | Yes Yes | 056 | 0.93 Liquefiable
39.9 | 560 | 0.4 | 0.7 | 121 | 4632 | 3711 | 3711 | - - - - - 0.60 | 0.72 | 40.1 | 0.65 | 0.70 | 39.0 0.65 39.0 00L | 14 | 404 8 - - 9 sand 5 - - - 6 Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.93 |0.1255] 0.07 | 06 | Yes Yes | 056 | 0.93 Liquefiable
400 | 47.7 | 05 | 1.1 | 118 | 4651 | 3720 | 3720 | - - - - - 055 | 0.73 | 350 | 0.60 | 0.71 | 340 0.60 34.0 00l | 41 | 381 7 - - 9 sand 5 - - - 6 Sand mixtures - sity sand to sandy sil Yes | Yes | 095 [0.1255] 0.07 | 05 | Yes Yes | 054 | 0.95 Liquefiable
40.2 | 517 | 05 | 1.1 | 118 | 4671 | 3729 | 3729 | - - - - - 0.55 | 0.73 | 37.9 | 059 | 0.72 | 369 0.59 36.9 001 | 39 | 408 7 - - 10 | Gravellysand tosand 5 - B B 6 Sand mixtures - sity sand to sandy sift Yes | Yes | 0.93 |0.1255] 0.07 | 06 | Yes Yes | 056 | 0.93 Liquefiable
404 | 608 | 0.4 | 0.7 | 121 | 4690 | 3739 | 3739 | - - - - - 058 | 0.72 | 43.7 | 0.63 | 0.70 | 426 0.63 42.6 001 | 16 | 442 8 - - 8 Sand (o silty sand 5 - - - 5 Sand mixtures - sity sand to sandy sil Yes | Yes | 0.89 |0.1255| 0.08 | 0.6 | Yes Yes | 0.60 | 0.89 Liquefiable
405 | 68.1 | 0.4 | 05 | 121 | 4710 | 3748 | 3748 | - - - - - 0.61 | 0.70 | 47.9 | 0.66 | 0.69 | 46.7 0.66 46.7 001 | 03 | 47.0 8 - - 8 Sand to silty sand 5 - B B 5 Sand mixtures - sity sand to sandy sift Yes | Yes | 0.84 |0.1252| 0.08 | 0.6 | Yes Yes | 0.63 | 0.84 Liquefiable
40.7 | 67.8 | 04 | 06 | 121 | 4730 | 3758 | 3758 | - - - - - 0.60 | 0.71 | 481 | 0.64 | 0.69 | 46.9 0.64 46.9 00L | 07 | 475 8 - - 8 Sand (o silty sand 5 - - - 5 Sand mixtures - sity sand to sandy sil Yes | Yes | 0.84 |0.1252| 0.08 | 06 | Yes Yes | 063 | 0.84 Liquefiable
40.8 | 583 | 0.4 | 0.7 | 121 | 4750 | 3767 | 3767 | - - - - - 0.58 | 0.71 | 41.6 | 0.63 | 0.69 | 405 0.63 40.5 001 | 17 | 421 8 - - 8 Sand to silty sand 5 - B B 5 Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.91 |0.1252| 0.07 | 06 | Yes Yes | 058 | 0.91 Liquefiable
410 [ 451 | 05 | 1.1 | 118 | 4769 | 3777 | 3777 | - - - - - 055 | 0.73 | 32.7 | 061 | 0.70 | 317 0.61 317 001 | 44 | 362 7 - - 9 sand 5 - - - 6 Sand mixtures - sity sand to sandy sil Yes | Yes | 0.96 |0.1248] 0.07 | 05 | Yes Yes | 053 | 0.96 Liquefiable
412 | 337 | 0.6 | 1.8 | 115 | 4788 | 3785 | 3785 | - - - - - 0.53 | 0.73 | 24.7 | 059 | 0.71 | 239 0.59 23.9 00L | 93 | 332 6 - - 9 sand 4 - - - 6 Silt mixtures - clayey sift to sity clay Yes | Yes | 0.98 |0.1248] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
413 [ 274 | 05 | 1.7 | 115 | 4807 | 3794 | 3794 | - - - - - 058 | 0.71 | 196 | 0.65 | 0.68 | 18.7 0.65 187 001 | 85 | 272 6 - - 7 sity sand o sandy sit_| 4 - - - 5 Silt mixtures - clayey silt (o silty clay Yes | Yes | 0.99 [0.1248] 0.06 | 05 | Yes Yes | 046 | 0.99 Liquefiable
415 | 246 | 05 | 2.1 | 115 | 4826 | 3802 | 3802 | - - - - - 057 | 0.72 | 17.7 | 0.65 | 0.68 | 169 0.65 16.9 001 | 113 | 282 6 - - 7 sily sand tosandysit_| 3 B B B 5 Clays - clay to'sity clay Yes | Yes | 0.99 |0.1245] 0.06 | 05 | Yes Yes | 0.47 | 0.99 Liquefiable
417 [ 387 | 06 | 1.5 | 118 | 4845 | 3812 | 3812 | - - - - - 054 | 0.73 | 283 | 059 | 0.71 | 27.3 0.59 27.3 001 | 7.0 | 343 7 - - 5 Clayeysilttosityclay | 4 - - - 4 Silt mixtures - clayey sit (o silty clay Yes | Yes | 0.97 |0.1245] 0.06 | 05 | Yes Yes | 051 | 097 Liquefiable
41.8 | 485 | 0.5 11 118 | 4865 | 3821 | 3821 - - - - - 055 | 072 | 350 | 0.60 | 0.70 | 34.0 0.60 34.0 0.01 4.1 38.1 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.95 [0.1245| 0.07 0.5 Yes Yes 0.55 0.95 Liquefiable
42.0 | 495 | 06 | 1.3 | 118 | 4884 | 3830 | 3830 | - - - - - 052 | 0.73 | 363 | 057 | 0.71 | 353 0.57 353 00L | 56 | 408 7 - - sity sand o sandy sit_| 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.93 [0.1245] 0.07 | 06 | Yes Yes | 057 | 093 Liquefiable
422 | 485 | 0.7 | 1.4 | 118 | 4903 | 3839 | 3839 | - - - - - 052 | 0.73 | 356 | 057 | 0.71 | 346 0.57 34.6 001 | 60 | 406 7 - - sity sand tosandysit_| 5 B B B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.93 |0.1241] 0.07 | 06 | Yes Yes | 057 | 0.93 Liquefiable
423 | 476 | 07 | 1.5 | 118 | 4923 | 3848 | 3848 | - - - - - 051 | 074 | 352 | 056 | 0.72 | 342 0.56 34.2 001 | 7.0 | 411 7 - - sity sand o sandy sit_| 4 - - - Silt mixtures - clayey sit (o slty clay Yes | Yes | 0.93 [0.1241] 0.07 | 06 | Yes Yes | 057 | 093 Liquefiable
425 | 548 | 0.5 1.0 118 | 4942 | 3857 | 3857 - - - - - 055 | 072 | 395 | 0.60 | 0.70 | 38.3 0.60 38.3 0.01 34 41.7 7 - - silty sand to sandy silt 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.91 [0.1241| 0.07 0.6 Yes Yes 0.58 0.91 Liquefiable
42.7 | 492 | 06 | 1.3 | 118 | 4961 | 3866 | 3866 | - - - - - 052 | 073 | 359 | 057 | 0.71 | 349 0.57 34.9 001 | 55 | 404 7 - - sity sand o sandy sit_| 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.93 [0.1238] 0.07 | 06 | Yes Yes | 057 | 093 Liquefiable
42.8 | 44.1| 0.6 | 1.4 | 118 | 4981 | 3875 | 3875 | - - - - - 052 | 073 | 321 | 058 | 0.71 | 3L1 0.58 311 001 | 65 | 376 7 - - sity sand tosandysit_| 4 B B B Silt mixtures - clayey sit to sity clay Yes | Yes | 0.95 |0.1238] 0.07 | 05 | Yes Yes | 054 | 0.95 Liquefiable
430 [ 483 | 07 | 1.4 | 118 | 5000 | 3885 | 3885 | - - - - - 051 | 073 | 353 | 056 | 0.71 | 343 0.56 34.3 00l | 63 | 406 7 - - sity sand o sandy sit_| 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.93 [0.1238] 0.07 | 06 | Yes Yes | 057 | 093 Liquefiable
43.1 | 609 | 0.5 0.9 121 | 5020 | 3894 | 3894 - - - - - 055 | 071 | 435 | 060 | 0.69 | 423 0.60 42.3 0.01 27 44.9 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.87 [0.1234| 0.08 0.6 Yes Yes 0.61 0.87 Liquefiable
433 [ 617 | 03 | 05 | 121 | 5040 | 3904 | 3904 | - - - - - 0.64 | 0.68 | 41.7 | 0.70 | 0.65 | 40.3 0.70 40.3 001 | 00 | 403 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.92 [0.1234] 0.07 | 06 | Yes Yes | 058 | 092 Liquefiable
435 | 59.8 | 0.2 | 0.3 | 121 | 5060 | 3913 | 3913 | - - - - - 0.71 | 0.65 | 38.7 | 0.77 | 0.62 | 37.2 0.77 37.2 001 | 00 | 372 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.95 |0.1234] 0.07 | 05 | Yes Yes | 055 | 0.95 Liquefiable
436 [ 559 | 02 | 04 | 121 | 5080 | 3923 | 3923 | - - - - - 0.70 | 0.65 | 364 | 0.76 | 0.63 | 349 0.76 34.9 00L | 00 | 349 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.96 [0.1231] 0.07 | 05 | Yes Yes | 053 | 0.96 Liquefiable
438 | 556 | 0.2 | 0.4 | 121 | 5099 | 3933 | 3933 | - - - - - 0.71 | 0.65 | 359 | 0.77 | 0.62 | 34.4 0.77 345 001 | 00 | 345 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.96 |0.1231] 0.06 | 05 | Yes Yes | 053 | 0.96 Liquefiable
440 | 605 | 02 | 03 | 121 | 5110 | 3942 | 3942 | - - - - - 0.74 | 063 | 383 | 0.80 | 0.61 | 36.7 0.80 36.7 00L | 00 | 367 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 095 [0.1231] 0.07 | 05 | Yes Yes | 054 | 095 Liquefiable
44.1 | 580 | 0.2 0.3 121 | 5139 | 3952 | 3952 - - - - - 072 | 064 | 369 | 079 | 061 | 353 0.79 35.3 0.01 0.0 35.3 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.96 [0.1227| 0.07 0.5 Yes Yes 0.53 0.96 Liquefiable
443 [ 582 | 02 | 03 | 121 | 5150 | 3961 | 3961 | - - - - - 072 | 064 | 37.2 | 0.78 | 061 | 357 0.78 35.7 00L | 00 | 357 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.96 |0.1227| 0.07 | 05 | Yes Yes | 054 | 0.96 Liquefiable
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DWR Urban Levee Geotechnical Evaluations Program (UL  GEP)
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Table 1: CPT Based Liquefaction-Triggering Analysis for ULGEP
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PROJECT NAME: American River Common Features GRR Project [Analysis by: | S. Orgill [Date: [ 10/19/08 | Data Input By Analyst
LEVEE SEGMENT: Sacramento River East Levee (South) |Checked by: | J. Perri | Date: | 10/19/08 | ata Input By Analys
PROJECT NUMBER: 26826760 A
Reach ID: NAO5 U1 LM 1.49 (RESMIS T AR
Station: 1099+92
CPT ID: WSESAR_004C Gl ERE Vs
CPT Location: Levee Crest Note: Crest/Landside/Waterside, and distance from Crest/Landside toe/Waterside toe
Ground Elevation (NAVDS88) = 38.1
Groundwater Elevation During Exploration (NAVD8S8) = 13.0 Note: | Assumed |
Design Groundwater Elevation (ft) = 13.0 Note: | Typical Winter |
Return Period (Years) = 200
Peak Ground Acceleration ( PGA, g) = 0.15
Location (Crest/Landside/Waterside) Crest
Earthquake Magnitude ( M,,) = 7.0
Groundwater Depth bgs During Exploration (ft) = 25.1
Groundwater Depth bgs During Earthquake(ft) = 25.1
Total Number of Thin Layers ( N) = 0
INPUT DATA FROM CPT OVERBURDEN TIP RESISTANCE CORRECTIONS: THIN LAYER, NORMALIZATI ON, AND FINES CPT-BASED SOIL BEHAVIOR
SOUNDING STRESS Thin Layer Normalization 1st Iteration Normalization 5th Iteration Normalization: Internal Code Soil Behavior Type, SBT Normalized Soil Behavior Type, SBTn LABORATORY TEST RESULTS LlQUEFACTION CRITERIA FINAL LIQUEFACTION ASSESSMENT
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445 | 60.7 | 0.2 | 0.3 | 121 | 5179 | 3971 | 3971 | - - - - - 0.72 | 063 | 385 | 0.79 | 0.6L | 37.0 0.79 37.0 00L | 00 | 37.0 8 - - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.95 |0.1227] 0.07 | 05 | Yes Yes | 055 | 0.95 Liquefiable
44.6 | 674 | 0.2 | 03 | 121 | 5199 | 3981 | 3981 | - - - - - 0.72 | 064 | 428 | 078 | 0.61 | 412 0.78 412 00L | 00 | 412 8 - - Sand (o silty sand 5 - - Sand mixtures - sity sand to sandy sil Yes | Yes | 091 [0.1224] 0.07 | 06 | Yes Yes | 058 | 0.91 Liquefiable
448 | 729 | 0.2 | 0.3 | 121 | 5218 | 3990 | 3990 | - - - - - 0.71 | 0.64 | 465 | 0.77 | 0.61 | 448 0.77 44.8 00L | 00 | 448 8 - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.87 |0.1224] 0.08 | 0.6 | Yes Yes | 0.61 | 0.87 Liquefiable
44.9 [ 743 0.2 | 03 | 121 | 5238 | 4000 | 4000 | - - - - - 0.70 | 0.64 | 475 | 0.76 | 0.62 | 458 0.76 45.8 00L | 00 | 458 8 - - 6 Sandy silt o clayeysit_| 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.85 |0.1224] 0.08 | 06 | Yes Yes | 062 | 0.85 Liquefiable
451 | 744 | 0.2 | 0.3 | 121 | 5258 | 4010 | 4010 | - - - - - 0.69 | 0.64 | 47.7 | 0.75 | 0.62 | 46.0 0.75 46.0 00L | 00 | 460 8 - - 6 Sandy silttoclayeysit_| 5 B - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.84 |0.1220] 0.08 | 0.6 | Yes Yes | 0.63 | 0.84 Liquefiable
453 | 746 | 02 | 03 | 121 | 5278 | 4019 | 4019 | - - - - - 071 | 063 | 47.3 | 077 | 0.61 | 456 0.77 45.6 00L | 00 | 456 8 - - 6 Sandy silt o clayeysit_| 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.85 |0.1220| 0.08 | 06 | Yes Yes | 062 | 0.85 Liquefiable
454 | 732 | 0.2 | 0.3 | 121 | 5298 | 4029 | 4029 | - - - - - 0.71 | 0.63 | 463 | 0.77 | 0.61 | 445 0.77 445 00L | 00 | 445 8 - - 6 Sandy silttoclayeysit_| 5 B - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.87 |0.1220] 0.07 | 06 | Yes Yes | 0.61 | 0.87 Liquefiable
456 | 724 | 0.2 | 03 | 121 | 5318 | 4038 | 4038 | - - - - - 0.71 | 063 | 457 | 0.77 | 0.61 | 440 0.77 44.0 00L | 00 | 440 8 - - 7 silty sand (o sandy sil 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.87 |0.1217] 0.07 | 06 | Yes Yes | 061 | 0.87 Liquefiable
458 | 763 | 0.2 | 0.3 | 121 | 5338 | 4048 | 4048 | - - - - - 0.73 | 0.62 | 475 | 0.79 | 0.60 | 45.7 0.79 45.7 00L | 00 | 457 8 - - 5 Clayey silt to sty clay 6 B - B Sands - clean sand to sity sand Yes | Yes | 0.85 |0.1217] 0.08 | 0.6 | Yes Yes | 0.62 | 0.85 Liquefiable
459 | 828 | 0.2 | 0.2 | 124 | 5358 | 4058 | 4058 | - - - - - 0.75 | 061 | 508 | 0.81 | 0.59 | 48.8 0.81 48.8 00L | 00 | 488 9 - - 5 Clayey silt (o silty clay 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.80 |0.1217] 0.08 | 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
46.1 | 843 | 0.2 | 0.2 | 124 | 5378 | 4068 | 4068 | - - - - - 0.75 | 061 | 51.6 | 0.81 | 0.59 | 49.7 0.81 49.7 00L | 00 | 497 9 - - 6 Sandy silttoclayeysit_| 6 B - B Sands - clean sand to sity sand Yes | Yes | 0.78 |0.1213] 0.08 | 0.7 | Yes Yes | 0.66 | 0.78 Liquefiable
46.3 | 776 | 0.2 | 03 | 121 | 5398 | 4078 | 4078 | - - - - - 0.70 | 0.63 | 489 | 0.76 | 0.61 | 47.1 0.76 471 00l | 00 | 471 8 - - 6 Sandy silt o clayeysit_| 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.82 |0.1213| 0.08 | 06 | Yes Yes | 064 | 0.82 Liquefiable
464 | 759 | 0.2 | 0.3 | 121 | 5418 | 4087 | 4087 | - - - - - 0.70 | 0.63 | 47.8 | 0.76 | 0.61 | 459 0.76 46.0 00L | 00 | 460 8 - - 6 Sandy silttoclayeysit_| 5 B - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.84 |0.1213| 0.08 | 06 | Yes Yes | 0.63 | 0.84 Liquefiable
46.6 | 776 | 03 | 03 | 121 | 5438 | 4097 | 4097 | - - - - - 0.68 | 0.64 | 495 | 0.74 | 0.61 | 47.7 0.74 47.7 00L | 00 | 477 8 - - 6 Sandy silt o clayeysit_| 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.81 [0.1210| 0.08 | 06 | Yes Yes | 0.65 | 0.81 Liquefiable
46.8 | 84.7 | 0.3 | 0.3 | 124 | 5458 | 4107 | 4107 | - - - - - 0.70 | 0.63 | 53.2 | 0.76 | 0.61 | 513 0.76 513 00L | 00 | 513 9 - - 6 Sandy silttoclayeysit_| 6 B - B Sands - clean sand to sity sand Yes | Yes | 0.74 |0.1210] 0.08 | 0.7 | Yes Yes | 0.68 | 0.74 Liquefiable
46.9 [ 843 | 0.2 | 03 | 124 | 5479 | 4117 | 4117 | - - - - - 071 | 062 | 52.4 | 077 | 0.60 | 50.4 0.77 50.4 001 | 00 | 504 9 - - 6 Sandy silt o clayeysit_| 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.76 |0.1210| 0.08 | 0.7 | Yes Yes | 067 | 076 Liquefiable
471 | 756 | 0.2 | 0.3 | 121 | 5498 | 4127 | 4127 | - - - - - 0.73 | 0.61 | 464 | 079 | 059 | 445 0.79 445 00L | 00 | 445 8 - - 6 Sandy silttoclayeysit_| 6 B - B Sands - clean sand to sity sand Yes | Yes | 0.86 |0.1206] 0.07 | 0.6 | Yes Yes | 0.62 | 0.86 Liquefiable
47.2 | 676 | 0.2 | 04 | 121 | 5518 | 4136 | 4136 | - - - - - 0.69 | 0.63 | 425 | 0.76 | 0.60 | 40.7 0.76 40.7 00L | 00 | 407 8 - - 6 Sandy silt o clayeysit_| 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.90 |0.1206] 0.07 | 06 | Yes Yes | 059 | 0.90 Liquefiable
474 | 720 | 0.2 0.3 121 | 5538 | 4146 | 414 - - - - - 0.70 | O. 45.0 | 0.7 0.60 | 43.1 0.7 43.1 0.01 0.0 43.1 - - 6 Sandy silt to clayey silt - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.87 [0.1206| 0.07 0.6 Yes Yes 0.61 0.87 Liquefiable
47.6 | 836 | 0.2 0.3 124 | 5558 | 4156 | 415 - - - - - 0.7 0. 519 | 0.7 0.60 | 49.9 0.7 49.9 0.01 0.0 49.9 - - 5 Clayey silt to silty clay - - - Sands - clean sand to silty sand Yes Yes 0.76 [0.1203| 0.0 0.7 Yes Yes 0.67 | 0.76 Liquefiable
47.7 | 812 | 0.2 | 0.28 | 124 | 5579 | 4166 | 416 - - - - - 0.72 | 0. 50.0 | 0.78 | 0.59 | 48.0 0.7 48.0 001 | 00 | 480 - - 1 Sensitive fine grained B - B Sands - clean sand to sity sand Yes | Yes | 0.80 |0.1203] 0.0 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
47.9 [ 820 | 0.2 | 03 | 124 | 5599 | 4176 | 417 - - - - - 0.73 | 0. 50.0 | 0.79 | 058 | 47.9 0.7 47.9 00L | 00 | 479 - - Sand - - - Sands - dlean sand (o silty sand Yes | Yes | 0.80 [0.1203| 0.0 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
481 | 839 | 0.2 | 0.3 | 124 | 5619 | 4186 | 4186 | - - - - - 0.73 | 061 | 51.0 | 0.79 | 0.58 | 49.0 0.79 49.0 00L | 00 | 490 9 - - Sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.77 |0.1199] 0.08 | 0.7 | Yes Yes | 0.67 | 0.77 Liquefiable
482 | 904 | 0.2 | 0.2 | 124 | 5640 | 4197 | 4197 | - - - - - 0.75 | 060 | 542 | 0.81 | 058 | 521 0.81 52.1 00l | 00 | 521 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.71 |0.1199] 0.08 | 0.7 | Yes Yes | 070 | 071 Liquefiable
484 | 892 | 0.2 | 0.3 | 124 | 5660 | 4207 | 4207 | - - - - - 071 | 0.61 | 54.7 | 0.77 | 059 | 526 0.77 52.6 00L | 00 | 526 9 - - Sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.70 |0.1199] 0.08 | 0.7 | Yes Yes | 0.70 | 0.70 Liquefiable
486 | 946 | 03 | 03 | 124 | 5680 | 4217 | 4217 | - - - - - 0.70 | 062 | 583 | 0.76 | 059 | 56.1 0.76 56.1 00L | 00 | 561 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.61 |0.1196] 0.09 | 0.7 | Yes Yes | 074 | 0.61 Liquefiable
487 | 89.7 | 0.2 | 0.3 | 124 | 5701 | 4227 | 4227 | - - - - - 0.72 | 061 | 54.6 | 0.77 | 058 | 525 0.77 52.5 00L | 00 | 525 9 - - Sand 6 - - - Sands - dlean sand to sity sand Yes | Yes | 0.70 |0.1196] 0.08 | 0.7 | Yes Yes | 0.70 | 0.70 Liquefiable
48.9 [ 900 | 0.2 | 0.3 | 124 | 5721 | 4237 | 4237 | - - - - - 0.72 | 061 | 547 | 0.78 | 058 | 525 0.78 52.5 00L | 00 | 525 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.70 |0.1196] 0.08 | 0.7 | Yes Yes | 0.70 | 0.70 Liquefiable
49.0 | 893 | 0.2 | 0.3 | 124 | 5742 | 4247 | 4247 | - - - - - 0.72 | 0.60 | 540 | 0.78 | 058 | 518 0.78 51.8 00L | 00 | 518 9 - - Sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.71 |0.1192] 0.08 | 0.7 | Yes Yes | 0.70 | 0.71 Liquefiable
49.2 | 864 | 03 | 03 | 124 | 5762 | 4257 | 4257 | - - - - - 0.69 | 062 | 535 | 0.75 | 059 | 513 0.75 51.3 00L | 00 | 513 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.71 |0.1192] 0.08 | 0.7 | Yes Yes | 069 | 071 Liquefiable
494 | 87.7 | 0.2 | 0.3 | 124 | 5782 | 4267 | 4267 | - - - - - 071 | 061 | 53.1 | 0.77 | 058 | 509 0.77 50.9 00L | 00 | 509 9 - - Sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.73 |0.1192] 0.08 | 0.7 | Yes Yes | 0.69 | 0.73 Liquefiable
495 | 852 | 0.2 | 0.3 | 124 | 5803 | 4277 | 4277 | - - - - - 0.72 | 060 | 51.2 | 0.79 | 058 | 49.0 0.79 49.0 00L | 00 | 490 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.76 |0.1189] 0.08 | 0.7 | Yes Yes | 067 | 076 Liquefiable
49.7 | 93.0 | 0.2 | 0.2 | 124 | 5823 | 4288 | 4288 | - - - - - 0.74 | 059 | 55.3 | 0.80 | 0.57 | 53.0 0.80 53.0 00L | 00 | 530 9 - - Sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.68 |0.1189] 0.08 | 0.7 | Yes Yes | 0.71 | 0.68 Liquefiable
49.9 [ 992 | 0.2 | 0.2 | 124 | 5843 | 4298 | 4298 | - - - - - 0.73 | 059 | 58.9 | 0.79 | 057 | 56.6 0.79 56.6 00L | 00 | 566 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 059 [0.1189] 0.09 | 0.8 | Yes Yes | 0.75 | 0.59 Liquefiable
50.0 | 96.0 | 0.2 | 0.2 | 124 | 5864 | 4308 | 4308 | - - - - - 0.75 | 059 | 56.2 | 0.81 | 0.56 | 53.8 0.81 53.8 00L | 00 | 538 9 - - Sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.65 |0.1185] 0.09 | 0.7 | Yes Yes | 0.72 | 0.65 Liquefiable
502 [ 79.9 | 02 | 02 | 124 | 5884 | 4318 | 4318 | - - - - - 0.75 | 059 | 469 | 0.81 | 0.56 | 44.7 0.81 44.7 00L | 00 | 447 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.84 |0.1185] 0.07 | 06 | Yes Yes | 063 | 0.84 Liquefiable
50.4 | 68.3 | 0.2 | 0.3 | 121 | 5004 | 4327 | 4327 | - - - - - 0.74 | 059 | 40.2 | 0.81 | 0.56 | 38.1 0.81 38.1 00L | 00 | 381 8 - - Sand to sily sand 5 - - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.92 |0.1185] 0.07 | 06 | Yes Yes | 057 | 0.92 Liquefiable
505 | 62.0 | 02 | 0.2 | 121 | 5924 | 4337 | 4337 | - - - - - 0.78 | 057 | 355 | 0.86 | 0.54 | 335 0.86 335 00L | 00 | 335 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.95 [0.1182] 0.06 | 05 | Yes Yes | 054 | 0.95 Liquefiable
50.7 | 575 | 0.1 | 0.3 | 121 | 5043 | 4347 | 4347 | - - - - - 0.78 | 057 | 32.9 | 0.86 | 0.54 | 309 0.86 30.9 00L | 00 | 309 8 - - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.97 |0.1182] 0.06 | 05 | Yes Yes | 052 | 0.97 Liquefiable
509 [ 55.9 | 0.4 | 0.2 | 121 | 5963 | 4356 | 4356 | - - - - - 081 | 056 | 311 | 090 | 052 | 29.1 0.90 20.1 00L | 00 | 201 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.98 [0.1182] 0.06 | 05 | Yes Yes | 051 | 0.98 Liquefiable
51.0 | 54.7 | 0.1 | 0.2 | 121 | 5983 | 4366 | 4366 | - - - - - 0.84 | 054 | 29.7 | 094 | 051 | 27.8 0.94 27.8 00L | 00 | 27.8 8 - - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.98 |0.1178] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
512 | 547 | 01 | 02 | 121 | 6003 | 4375 | 4375 | - - - - - 0.80 | 056 | 30.7 | 0.89 | 052 | 28.7 0.89 28.7 00L | 00 | 287 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.98 [0.1178] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
51.3 | 580 | 0.2 0.3 121 | 6023 | 4385 | 4385 - - - - - 074 | 058 | 338 | 0.82 | 055 | 318 0.82 31.8 0.01 0.0 31.8 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.96 [0.1178| 0.06 0.5 Yes Yes 0.53 0.96 Liquefiable
515 | 681 | 02 | 03 | 121 | 6043 | 4395 | 4395 | - - - - - 0.73 | 058 | 398 | 0.81 | 055 | 37.7 0.81 37.7 00L | 00 | 377 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 092 [0.1175] 0.07 | 06 | Yes Yes | 058 | 0.92 Liquefiable
51.7 | 782 | 0.2 | 0.3 | 121 | 6062 | 4404 | 4404 | - - - - - 0.74 | 058 | 454 | 0.81 | 055 | 43.1 0.81 431 00L | 00 | 431 8 - - Sand to silty sand 6 - - B Sands - dlean sand to sity sand Yes | Yes | 0.85 |0.1175] 0.07 | 06 | Yes Yes | 0.62 | 0.85 Liquefiable
518 [ 70.2 | 02 | 03 | 121 | 6082 | 4414 | 4414 | - - - - - 0.72 | 059 | 41.3 | 0.80 | 0.56 | 39.1 0.80 30.1 00l | 00 | 391 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.90 [0.1175] 0.07 | 06 | Yes Yes | 059 | 0.90 Liquefiable
52.0 | 63.1 | 0.2 | 0.3 | 121 | 6102 | 4424 | 4424 | - - - - - 0.74 | 058 | 365 | 0.82 | 0.54 | 34.4 0.82 34.4 00L | 00 | 344 8 - - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.94 |0.1171] 0.06 | 0.6 | Yes Yes | 055 | 0.94 Liquefiable
522 | 582 | 02 | 03 | 121 | 6122 | 4433 | 4433 | - - - - - 0.77 | 057 | 32.9 | 0.86 | 053 | 309 0.86 30.9 00L | 00 | 309 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.96 |0.1171] 0.06 | 05 | Yes Yes | 052 | 0.96 Liquefiable
52.3 | 54.8 | 0.1 | 0.2 | 121 | 6142 | 4443 | 4443 | - - - - - 0.82 | 055 | 299 | 091 | 051 | 27.9 0.91 27.9 00L | 00 | 279 8 - - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.98 |0.1171] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
525 | 534 | 01 | 02 | 121 | 6162 | 4452 | 4452 | - - - - - 0.84 | 054 | 286 | 0.94 | 050 | 266 0.94 26.6 00L | 00 | 266 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.98 [0.1171] 0.06 | 05 | Yes Yes | 0.49 | 0.98 Liquefiable
52.7 | 515 | 0.1 | 0.2 | 121 | 6182 | 4462 | 4462 | - - - - - 0.84 | 054 | 276 | 093 | 050 | 25.7 0.93 257 00L | 00 | 257 8 - - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.98 |0.1168] 0.06 | 05 | Yes Yes | 0.49 | 0.98 Liquefiable
528 | 51.8 | 0. | 02 | 121 | 6202 | 4472 | 4472 | - - - - - 0.83 | 054 | 278 | 093 | 050 | 258 0.93 25.8 00L | 00 | 258 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.98 [0.1168] 0.06 | 05 | Yes Yes | 0.49 | 0.98 Liquefiable
53.0 | 525 | 0.1 0.2 121 | 6221 | 4481 | 4481 - - - - - 083 | 054 | 282 | 093 | 050 | 26.2 0.93 26.2 0.01 0.0 26.2 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.98 [0.1168| 0.06 0.5 Yes Yes 0.49 0.98 Liquefiable
53.2 [ 532 | 01 | 02 | 121 | 6241 | 4491 | 4491 | - - - - - 0.82 | 054 | 288 | 091 | 050 | 26.7 0.91 26.7 00L | 00 | 267 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.98 |0.1164] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
533 | 544 | 0.1 | 0.2 | 121 | 6261 | 4500 | 4500 | - - - - - 0.80 | 055 | 29.7 | 0.90 | 051 | 27.6 0.90 27.6 00L | 00 | 276 8 - - Sand to silty sand 5 - - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.98 |0.1164] 0.06 | 05 | Yes Yes | 050 | 0.98 Liquefiable
53.5 | 615 | 01 | 0.2 | 121 | 6281 | 4510 | 4510 | - - - - - 0.79 | 055 | 338 | 0.88 | 051 | 316 0.88 316 00L | 00 | 316 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.96 |0.1164| 0.06 | 05 | Yes Yes | 053 | 0.96 Liquefiable
536 | 749 | 0.1 | 0.2 | 121 | 6301 | 4520 | 4520 | - - - - - 0.8L | 054 | 405 | 0.89 | 051 | 38.1 0.89 38.1 00L | 00 | 381 8 - - Sand to silty sand 6 - - B Sands - clean sand to sity sand Yes | Yes | 0.91 |0.1161] 0.07 | 06 | Yes Yes | 059 | 0.91 Liquefiable
53.8 | 76.3 | 01 | 0.2 | 124 | 6321 | 4530 | 4530 | - - - - - 081 | 054 | 41.2 | 0.89 | 051 | 387 0.89 38.7 00l | 00 | 387 9 - - Sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.90 |0.1161] 0.07 | 06 | Yes Yes | 059 | 0.90 Liquefiable
54.0 | 71.7 | 0.2 | 0.2 | 121 | 6341 | 4539 | 4539 | - - - - - 0.76 | 056 | 40.L | 0.84 | 053 | 37.7 0.84 37.8 00L | 00 | 378 8 - - Sand to sily sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.91 |0.1161] 0.07 | 06 | Yes Yes | 058 | 0.91 Liquefiable
541 | 671 ] 01 | 02 | 121 | 6361 | 4549 | 4549 | - - - - - 0.79 | 055 | 36.6 | 0.88 | 051 | 343 0.88 34.3 00l | 00 | 343 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.94 |0.1157| 0.06 | 06 | Yes Yes | 056 | 0.94 Liquefiable
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DWR Urban Levee Geotechnical Evaluations Program (UL  GEP)
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Table 1: CPT Based Liquefaction-Triggering Analysis for ULGEP
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LEVEE SEGMENT: Sacramento River East Levee (South) |Checked by: | J. Perri | Date: | 10/19/08 | ata Input By Analys
PROJECT NUMBER: 26826760 A
Reach ID: NAO5 U1 LM 1.49 (RESMIS T AR
Station: 1099+92
CPT ID: WSESAR_004C Gl ERE Vs
CPT Location: Levee Crest Note: Crest/Landside/Waterside, and distance from Crest/Landside toe/Waterside toe
Ground Elevation (NAVDS88) = 38.1
Groundwater Elevation During Exploration (NAVD8S8) = 13.0 Note: | Assumed |
Design Groundwater Elevation (ft) = 13.0 Note: | Typical Winter |
Return Period (Years) = 200
Peak Ground Acceleration ( PGA, g) = 0.15
Location (Crest/Landside/Waterside) Crest
Earthquake Magnitude ( M,,) = 7.0
Groundwater Depth bgs During Exploration (ft) = 25.1
Groundwater Depth bgs During Earthquake(ft) = 25.1
Total Number of Thin Layers ( N) = 0
INPUT DATA FROM CPT OVERBURDEN TIP RESISTANCE CORRECTIONS: THIN LAYER, NORMALIZATI ON, AND FINES CPT-BASED SOIL BEHAVIOR
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543 | 633 | 0.2 | 0.3 | 121 | 6381 | 4559 | 4559 | - - - - - 0.73 | 057 | 36.2 | 0.81 | 054 | 340 0.81 34.0 001 | 00 | 340 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.94 |0.1157] 0.06 | 0.6 | Yes Yes | 055 | 0.94 Liquefiable
545 | 745 | 0.3 | 0.4 | 121 | 6400 | 4568 | 4568 | - - - - - 0.67 | 0.60 | 445 | 074 | 057 | 422 0.74 422 00L | 00 | 422 8 - - Sand (o silty sand 5 - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.84 |0.1157| 0.07 | 06 | Yes Yes | 063 | 0.84 Liquefiable
54.6 | 925 | 0.3 | 0.3 | 124 | 6421 | 4578 | 4578 | - - - - - 0.67 | 060 | 55.3 | 0.73 | 057 | 52.8 0.73 52.8 00L | 00 | 528 9 - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.62 |0.1154] 0.08 | 0.7 | Yes Yes | 0.74 | 0.62 Liquefiable
54.8 [ 98.0 | 02 | 0.2 | 124 | 6441 | 4588 | 4588 | - - - - - 0.78 | 055 | 538 | 0.84 | 052 | 510 0.84 51.0 00L | 00 | 510 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.68 |0.1154| 0.08 | 0.7 | Yes Yes | 0.71 | 0.68 Liquefiable
55.0 | 925 | 0.1 | 0.1 | 124 | 6461 | 4599 | 4599 | - - - - - 0.86 | 051 | 47.6 | 0.93 | 048 | 449 0.93 44.9 00L | 00 | 449 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.80 |0.1154] 0.08 | 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
551 | 80.8 | 0.2 | 0.2 | 124 | 6482 | 4609 | 4609 | - - - - - 0.79 | 054 | 437 | 0.87 | 051 | 411 0.87 411 00l | 00 | 411 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.86 |0.1150| 0.07 | 06 | Yes Yes | 062 | 0.86 Liquefiable
55.3 | 79.1 | 0.2 | 0.2 | 124 | 6502 | 4619 | 4619 | - - - - - 0.76 | 055 | 43.7 | 0.84 | 052 | 411 0.84 411 00L | 00 | 411 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.86 |0.1150| 0.07 | 0.6 | Yes Yes | 0.62 | 0.86 Liquefiable
554 | 84.9 | 0.2 | 02 | 124 | 6522 | 4629 | 4629 | - - - - - 0.76 | 055 | 469 | 0.83 | 052 | 443 0.83 44.3 00L | 00 | 443 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.81 [0.1150| 0.07 | 06 | Yes Yes | 065 | 0.81 Liquefiable
55.6 | 84.3 | 0.2 | 0.3 | 124 | 6543 | 4639 | 4639 | - - - - - 0.73 | 056 | 47.4 | 0.81 | 053 | 4438 0.81 44.8 00L | 00 | 448 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.80 |0.1147] 0.07 | 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
558 | 86.7 | 0.2 | 0.2 | 124 | 6563 | 4649 | 4649 | - - - - - 0.76 | 055 | 478 | 0.83 | 052 | 451 0.83 45.1 00L | 00 | 451 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.79 |0.1147| 0.08 | 0.7 | Yes Yes | 066 | 0.79 Liquefiable
55.9 | 815 | 0.2 | 0.3 | 124 | 6583 | 4659 | 4659 | - - - - - 0.74 | 056 | 455 | 0.81 | 0.53 | 429 0.81 42.9 00L | 00 | 429 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.83 |0.1147] 0.07 | 06 | Yes Yes | 0.64 | 0.83 Liquefiable
56.1 | 788 | 0.2 | 03 | 121 | 6603 | 4669 | 4669 | - - - - - 0.74 | 056 | 439 | 0.82 | 052 | 413 0.82 413 001 | 00 | 413 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.85 |0.1143| 0.07 | 06 | Yes Yes | 062 | 0.85 Liquefiable
56.3 | 825 | 0.2 | 0.2 | 124 | 6624 | 4679 | 4679 | - - - - - 0.75 | 055 | 454 | 0.83 | 052 | 428 0.83 42.8 00L | 00 | 428 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.83 |0.1143| 0.07 | 06 | Yes Yes | 0.64 | 0.83 Liquefiable
564 | 87.1 | 0.2 | 0.2 | 124 | 6644 | 4689 | 4689 | - - - - - 0.76 | 054 | 47.4 | 0.84 | 051 | 446 0.84 44.6 00L | 00 | 446 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.80 [0.1143| 0.07 | 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
56.6 | 84.7 | 0.2 | 0.2 | 124 | 6664 | 4699 | 4699 | - - - - - 0.74 | 055 | 469 | 0.82 | 052 | 442 0.82 442 00L | 00 | 442 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.80 |0.1140] 0.07 | 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
56.8 | 87.6 | 0.2 | 0.3 | 124 | 6685 | 4709 | 4709 | - - - - - 0.73 | 056 | 489 | 0.80 | 053 | 46.1 0.80 46.1 00L | 00 | 461 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.76 |0.1140| 0.08 | 0.7 | Yes Yes | 067 | 0.76 Liquefiable
56.9 |1002| 0.3 | 0.3 | 124 | 6705 | 4719 | 4719 | - - - - - 0.71 | 057 | 56.9 | 0.77 | 0.54 | 540 0.77 54.0 00L | 00 | 540 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 058 |0.1140] 0.09 | 0.8 | Yes Yes | 0.76 | 0.58 Liquefiable
57.1 | 96.6 | 0.2 | 0.3 | 124 | 6725 | 4729 | 4729 | - - - - - 0.72 | 056 | 540 | 0.79 | 053 | 511 0.79 51.1 00L | 00 | 511 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.65 |0.1136] 0.08 | 0.7 | Yes Yes | 0.72 | 0.65 Liquefiable
57.3 | 884 | 0.2 | 0.3 | 124 | 6746 | 4740 | 4740 | - - - - - 0.71 | 056 | 498 | 0.78 | 053 | 47.1 0.78 47.1 00L | 00 | 47.1 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.74 |0.1136] 0.08 | 0.7 | Yes Yes | 0.68 | 0.74 Liquefiable
574 | 84.0 | 0.3 | 03 | 124 | 6766 | 4750 | 4750 | - - - - - 0.70 | 057 | 47.7 | 0.77 | 054 | 450 0.77 45.0 00L | 00 | 450 9 - - sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.78 |0.1136] 0.08 | 0.7 | Yes Yes | 066 | 0.78 Liquefiable
57.6 | 833 | 0.2 | 0.3 | 124 | 6786 | 4760 | 4760 | - - - - - 0.71 | 056 | 468 | 0.78 | 0.53 | 44.1 0.78 441 00L | 00 | 441 9 - - sand 5 - - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.79 |0.1133] 0.07 | 0.7 | Yes Yes | 0.66 | 0.79 Liquefiable
57.7 | 77.4 | 0.2 | 03 | 121 | 6806 | 4769 | 4769 | - - - - - 0.73 | 055 | 426 | 0.81 | 052 | 39.9 0.81 39.9 00L | 00 | 399 8 - - Sand (o silt sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.86 |0.1133] 0.07 | 06 | Yes Yes | 062 | 0.86 Liquefiable
57.9 | 765 | 0.2 | 0.3 | 121 | 6826 | 4779 | 4779 | - - - - - 0.73 | 055 | 42.3 | 0.81 | 052 | 396 0.81 39.6 001 | 00 | 396 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.87 |0.1133] 0.07 | 06 | Yes Yes | 0.61 | 0.87 Liquefiable
58.1 | 736 | 0.2 | 03 | 121 | 6846 | 4789 | 4789 | - - - - - 0.72 | 056 | 409 | 0.80 | 052 | 382 0.80 38.2 00L | 00 | 382 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.88 [0.1129] 0.07 | 06 | Yes Yes | 0.60 | 0.88 Liquefiable
58.2 | 723 | 0.2 | 0.3 | 121 | 6866 | 4798 | 4798 | - - - - - 071 | 056 | 404 | 079 | 052 | 37.7 0.79 37.8 001 | 00 | 378 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.89 |0.1129] 0.07 | 06 | Yes Yes | 0.60 | 0.89 Liquefiable
58.4 | 789 | 0.3 | 03 | 121 | 6886 | 4808 | 4808 | - - - - - 0.69 | 057 | 447 | 077 | 053 | 420 0.77 42.0 00L | 00 | 420 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.82 |0.1129] 0.07 | 06 | Yes Yes | 064 | 0.82 Liquefiable
58.6 | 84.1 | 0.3 | 0.3 | 124 | 6906 | 4818 | 4818 | - - - - - 0.69 | 057 | 47.7 | 0.76 | 0.53 | 449 0.76 44.9 00L | 00 | 449 9 - - sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.77 |0.1126] 0.08 | 0.7 | Yes Yes | 0.67 | 0.77 Liquefiable
587 | 822 | 05 | 0.6 | 121 | 6926 | 4828 | 4828 | - - - - - 058 | 062 | 51.1 | 0.64 | 059 | 486 0.64 48.6 00L | 07 | 493 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.65 |0.1126] 0.08 | 0.7 | Yes Yes | 0.72 | 0.65 Liquefiable
58.9 | 740 | 0.6 | 0.8 | 121 | 6946 | 4837 | 4837 | - - - - - 0.54 | 0.64 | 47.3 | 0.60 | 0.61 | 450 0.60 45.0 001 | 21 | 470 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.71 |0.1126] 0.08 | 0.7 | Yes Yes | 0.70 | 0.71 Liquefiable
50.1 | 938 | 0.6 | 0.6 | 124 | 6966 | 4847 | 4847 | - - - - - 057 | 0.63 | 58.6 | 0.62 | 0.60 | 56.0 0.62 56.0 00L | 06 | 56.6 9 - - sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.45 [0.1122] 0.09 | 08 | Yes Yes | 081 | 045 Liquefiable
59.2 |101.4] 0.2 | 0.2 | 124 | 6986 | 4857 | 4857 | - - - - - 0.76 | 053 | 53.8 | 0.84 | 0.50 | 50.6 0.84 50.6 00L | 00 | 506 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.64 |0.1122] 0.08 | 0.7 | Yes Yes | 0.73 | 0.64 Liquefiable
59.4 [106.2| 0.2 | 0.2 | 124 | 7007 | 4867 | 4867 | - - - - - 0.78 | 052 | 55.6 | 0.85 | 049 | 524 0.85 52.4 00L | 00 | 524 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.60 |0.1122] 0.08 | 0.7 | Yes Yes | 0.75 | 0.60 Liquefiable
59.5 | 785 | 0.2 | 0.3 | 121 | 7027 | 4877 | 4877 | - - - - - 0.74 | 054 | 42.4 | 0.82 | 050 | 395 0.82 39.5 001 | 00 | 395 8 - - Sand to silty sand 5 - B B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.86 |0.1119] 0.07 | 0.6 | Yes Yes | 0.62 | 0.86 Liquefiable
50.7 | 782 | 0.2 | 0.3 | 121 | 7046 | 4887 | 4887 | - - - - - 0.74 | 054 | 421 | 0.82 | 050 | 39.3 0.82 39.3 00L | 00 | 393 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.86 |0.1119] 0.07 | 06 | Yes Yes | 062 | 0.86 Liquefiable
59.9 | 783 | 0.2 0.3 121 | 7066 | 4896 | 4896 - - - - - 074 | 054 | 420 | 083 | 050 | 39.1 0.83 39.1 0.01 0.0 39.1 8 - - Sand to silty sand 5 - - - Sand mixtures - silty sand to sandy silt Yes Yes 0.86 [0.1119| 0.07 0.6 Yes Yes 0.62 0.86 Liquefiable
60.0 | 79.1 | 02 | 03 | 124 | 7087 | 4906 | 4906 | - - - - - 0.74 | 054 | 42.3 | 0.83 | 050 | 395 0.83 395 00L | 00 | 395 9 - - sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.85 |0.1115] 0.07 | 06 | Yes Yes | 062 | 0.85 Liquefiable
60.2 | 79.8 | 0.2 0.2 124 | 7107 | 4916 | 4916 - - - - - 076 | 053 | 422 | 0.84 | 049 | 393 0.84 39.3 0.01 0.0 39.3 9 - - sand 5 - - - ‘Sand mixtures - silty sand to sandy silt Yes Yes 0.86 [0.1115| 0.07 0.6 Yes Yes 0.62 0.86 Liquefiable
604 | 811 | 02 | 0.2 | 124 | 7127 | 4927 | 4927 | - - - - - 0.76 | 052 | 425 | 0.85 | 049 | 39.6 0.85 39.6 00L | 00 | 396 9 - - sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.85 |0.1115] 0.07 | 06 | Yes Yes | 062 | 0.85 Liquefiable
60.5 | 858 | 0.2 | 0.2 | 124 | 7148 | 4937 | 4937 | - - - - - 0.77 | 052 | 446 | 0.86 | 048 | 415 0.86 415 00L | 00 | 415 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.82 |0.1112] 0.07 | 06 | Yes Yes | 0.64 | 0.82 Liquefiable
60.7 | 843 | 02 | 0.2 | 124 | 7168 | 4947 | 4947 | - - - - - 0.77 | 052 | 440 | 0.85 | 049 | 410 0.85 41.0 00L | 00 | 410 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.83 [0.1112] 0.07 | 06 | Yes Yes | 0.64 | 0.83 Liquefiable
60.9 | 847 | 0.2 | 0.3 | 124 | 7188 | 4957 | 4957 | - - - - - 0.73 | 054 | 455 | 0.81 | 050 | 425 0.81 42.5 00L | 00 | 425 9 - - sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.80 |0.1112] 0.07 | 0.7 | Yes Yes | 0.65 | 0.80 Liquefiable
610 | 89.1 | 03 | 03 | 124 | 7209 | 4967 | 4967 | - - - - - 0.70 | 055 | 49.0 | 0.78 | 052 | 459 0.78 45.9 00L | 00 | 459 9 - - sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.73 [0.1109] 0.08 | 0.7 | Yes Yes | 069 | 073 Liquefiable
612 | 957 | 0.3 | 0.3 | 124 | 7229 | 4977 | 4977 | - - - - - 0.72 | 054 | 519 | 0.79 | 051 | 487 0.79 48.7 00L | 00 | 487 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.67 |0.1109] 0.08 | 0.7 | Yes Yes | 0.72 | 0.67 Liquefiable
614 [1016] 0.2 | 0.2 | 124 | 7249 | 4987 | 4987 | - - - - - 0.75 | 053 | 534 | 0.82 | 049 | 501 0.82 50.1 00L | 00 | 501 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.63 |0.1109] 0.08 | 0.7 | Yes Yes | 0.73 | 0.63 Liquefiable
615 | 986 | 0.2 | 0.2 | 124 | 7270 | 4997 | 4997 | - - - - - 0.75 | 053 | 519 | 0.82 | 049 | 486 0.82 48.6 00L | 00 | 486 9 - - sand 6 - - - Sands - dlean sand to sity sand Yes | Yes | 0.67 |0.1106] 0.08 | 0.7 | Yes Yes | 0.72 | 0.67 Liquefiable
617 [ 919 | 03 | 03 | 124 | 7290 | 5007 | 5007 | - - - - - 0.69 | 055 | 508 | 0.76 | 052 | 47.7 0.76 47.7 00L | 00 | 47.7 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.68 |0.1106] 0.08 | 0.7 | Yes Yes | 0.71 | 0.68 Liquefiable
61.8 | 904 | 0.3 | 0.3 | 124 | 7310 | 5018 | 5018 | - - - - - 0.68 | 056 | 50.3 | 0.75 | 052 | 47.2 0.75 47.2 00L | 00 | 47.2 9 - - sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.69 |0.1106] 0.08 | 0.7 | Yes Yes | 0.70 | 0.69 Liquefiable
620 | 99.4 | 03 | 03 | 124 | 7331 | 5028 | 5028 | - - - - - 0.68 | 056 | 553 | 0.75 | 052 | 521 0.75 52.1 00l | 00 | 521 9 - - sand 6 - - - Sands - dlean sand (o silty sand Yes | Yes | 057 |0.1104| 0.08 | 08 | Yes Yes | 0.76 | 057 Liquefiable
62.2 | 97.7 | 0.3 | 0.3 | 124 | 7351 | 5038 | 5038 | - - - - - 0.68 | 055 | 542 | 0.75 | 052 | 510 0.75 51.0 00L | 00 | 510 9 - - sand 6 - - - Sands - dlean sand to sity sand Yes | Yes | 0.60 |0.1104] 0.08 | 0.7 | Yes Yes | 0.75 | 0.60 Liquefiable
623 [ 89.2 | 03 | 03 | 124 | 7371 | 5048 | 5048 | - - - - - 0.67 | 056 | 50.0 | 0.74 | 053 | 47.0 0.74 47.0 00L | 00 | 470 9 - - sand 5 - - - Sand mixtures - silty sand to sandy sil Yes | Yes | 0.69 |0.1104| 0.08 | 0.7 | Yes Yes | 0.70 | 0.69 Liquefiable
62.5 | 834 | 0.3 | 0.4 | 124 | 7392 | 5058 | 5058 | - - - - - 0.66 | 056 | 468 | 0.74 | 052 | 438 0.74 43.8 00L | 00 | 438 9 - - sand 5 - - B Sand mixtures - sity sand to sandy sitt Yes | Yes | 0.76 |0.1101] 0.07 | 0.7 | Yes Yes | 0.67 | 0.76 Liquefiable
62.7 | 820 | 03 | 04 | 121 | 7412 | 5068 | 5068 | - - - - - 0.66 | 056 | 46.1 | 0.74 | 052 | 431 0.74 431 00l | 00 | 431 8 - - Sand (o silty sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 0.77 |0.1101] 0.07 | 0.7 | Yes Yes | 067 | 077 Liquefiable
62.8 | 886 | 0.3 | 0.3 | 124 | 7432 | 5078 | 5078 | - - - - - 0.68 | 055 | 49.1 | 0.75 | 052 | 46.0 0.75 46.0 00L | 00 | 460 9 - - sand 5 - - B Sand mixtures - sity sand to sandy sift Yes | Yes | 0.71 |0.1101] 0.08 | 0.7 | Yes Yes | 0.70 | 0.71 Liquefiable
630 [ 96.7 | 03 | 03 | 124 | 7452 | 5088 | 5088 | - - - - - 0.69 | 055 | 52.8 | 0.76 | 051 | 495 0.76 495 00L | 00 | 495 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.63 |0.1101] 0.08 | 0.7 | Yes Yes | 0.73 | 0.63 Liquefiable
63.2 | 989 | 0.3 | 0.3 | 124 | 7473 | 5098 | 5098 | - - - - - 0.68 | 055 | 542 | 0.75 | 052 | 509 0.75 50.9 00L | 00 | 509 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 059 |0.1098] 0.08 | 0.7 | Yes Yes | 0.75 | 0.59 Liquefiable
633 | 986 | 0.4 | 04 | 124 | 7493 | 5108 | 5108 | - - - - - 0.62 | 058 | 57.1 | 0.68 | 055 | 539 0.68 53.9 00L | 00 | 539 9 - - sand 5 - - - Sand mixtures - sity sand to sandy sil Yes | Yes | 050 |0.1098| 0.09 | 0.8 | Yes Yes | 0.79 | 050 Liquefiable
635 |1119] 0.4 | 0.4 | 124 | 7513 | 5118 | 5118 | - - - - - 0.62 | 058 | 64.5 | 0.68 | 0.55 | 6L1 0.68 61.1 00L | 00 | 6Ll 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.32 |0.1098] 0.10 | 0.9 | Yes Yes | 0.88 | 0.32 Liquefiable
63.6 |1154| 0.4 | 03 | 124 | 7534 | 5128 | 5128 | - - - - - 0.65 | 056 | 649 | 0.71 | 053 | 614 0.71 614 00L | 00 | 614 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.31 [0.1095] 0.10 | 09 | Yes Yes | 0.88 | 031 Liquefiable
638 |1145| 0.3 | 0.2 | 124 | 7554 | 5138 | 5138 | - - - - - 0.72 | 053 | 60.7 | 0.79 | 050 | 57.1 0.79 57.1 00L | 00 | 57.1 9 - - sand 6 - - - Sands - clean sand to sity sand Yes | Yes | 0.43 |0.1095] 0.09 | 0.8 | Yes Yes | 0.82 | 0.43 Liquefiable
64.0 [1046] 0.2 | 0.2 | 124 | 7574 | 5148 | 5148 | - - - - - 0.75 | 051 | 535 | 0.83 | 048 | 49.9 0.83 49.9 00L | 00 | 499 9 - - sand 6 - - - Sands - dlean sand (o sity sand Yes | Yes | 0.62 |0.1095| 0.08 | 0.7 | Yes Yes | 0.74 | 0.62 Liquefiable
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PROJECT NAME: |American River Common Features GRR Project

LEVEE SEGMENT: Sacramento River East Levee South of American River

PROJECT NUMBER 26816760.45400 Analysis B Shawn Or [ Data Input By Analyst

Reach ID Check By: Dae: [ ] | ResLlts of Analysis

Station: DWR Station: 1618+00 | Calculated Values

Boring ID: 2F-05-G6-2A

i?;sg;gﬁ?&zgvsm o Toe Boring ~ 5 feet from Landisde Toe

from CrestiLandsid

Ground Elevation (ft.)= 19.5 E 1

Groundwater Elev. During Drilling (ft.) = 10.5 Note: [Depth during driling Groundwater Depth Below GS During Drilling (ft) =[9.0 | Hammer Type Return Period (years) =[200 | PGA(g)=[015 |

Analyzed Groundwater Elevation (ft.)= 10.9 Note: |Winter WSE ft (NAVD88) Analyzed Groundwater Depth Below GS (ft.) : Energy Ratio = M, :|7.0 Location :|Landside |Eutur Crest, Landside, or Waterside

Lab Test Results for CL, ML Final Liquefaction Assessment
Effective y Cyclic . . Final
Depth to Uscs Unit | Overburden ovetmarion Overourden | overburgen | SOrrecton Drling | BOrehole | Sorrecton, Sampler S:r]nf:IIev Ci?r::cplllgr'\ Sampler (P?:lcrt;tgl) Rod | Rod Length Fines Fres | Faciorfor Cycic | SUess Ratio [The Probabilly | o | FsL<12 Ar?:llyoztd Vquid | Plastcy | _Weter sﬂéﬁuﬁm P || [ a(,l.'diq;ﬂ::;;m
sample ID | Sample | Npug Classificaton | Weight | Pressure, @, |  Pressure During Correction Eneray Methotr | Dameter | Lol | S, | Comection | CiforSW | Correctionfor | Rod Length | Length | Correction | Neo | Nigo | Gontent | Content for Fine | Nigcs | Resistance | o it | iouefaction, | Safety, Fs, | (YesINo) | Groundwater |USCS Classification | ity | jngey py | COMent. | Based on Soil (;Z‘i"‘:‘) safew, FS, | R eq;ired for 10 <FS , <
(ft.) (pcf) (psf) Dun‘r;g zr;\:\)ng. Earthquake, @' Factor, C Efficiency, C ¢ (inch) Co SCAL, MCAL) ojzgoy SwW Sampler Analysis, C ¢ Above (m) Factor, C 5 (%) Analysis (%) Content, Ratio, CRR Document, PL Column AE  [Level (Yes/No) (W% Type (Yes/No) Columns AE, 12)
3 (osf) pler) Only Ground (feet) Chines CSR Column AF Column AK AF, and AK

S1 15 4 CL 110 165 165 165 16 13 H 8 1.15 S 6 1.10 1.00 7 23 0.75 4 7 35 14 10 0.161 0.242 0.838 0.67 Yes No CL No No 0.67 -
s2 35 5 CL 110 385 385 385 16 13 H 8 1.15 S 8 1.10 1.00 7 29 0.75 6 9 35 13 12 0.148 0.238 0.907 0.62 Yes No CL No No 0.62 -
S3 55 3 CL 110 605 605 605 16 13 H 8 1.15 S 5 1.10 1.00 7 35 0.75 3 5 83 35 15 8 0.096 0.235 1.000 0.41 Yes No CL 36 13 No No 0.41 -
sS4 75 2 CL 110 825 825 825 16 13 H 8 1.15 S 3 1.10 1.00 7 4.1 0.79 2 4 35 16 6 0.076 0.231 1.000 0.33 Yes No CL No No 0.33 -
S5 95 12 ML 120 1065 1034 1009 14 13 H 8 1.15 S 17 1.24 1.00 7 4.7 0.82 15 | 20 35 12 25 0.301 0.228 0.009 1.32 No Yes ML Yes No 132 -
S6 115 3 ML 120 1305 1149 1124 13 13 H 8 1.15 S 4 1.10 1.00 7 53 0.85 4 5 35 15 7 0.079 0.224 1.000 0.35 Yes Yes ML Yes YES 0.35 Liquefiable
s7 135 2 SM 130 1565 1284 1259 12 13 H 8 1.15 S 2 1.10 1.00 7 59 0.88 3 3 43 35 17 5 0.066 0.220 1.000 0.30 Yes Yes SM Yes YES 0.30 Liquefiable
S8 155 1 SM 130 1825 1419 1394 12 13 H 8 115 S 1 1.10 1.00 7 6.6 0.90 1 2 35 2.2 4 0.055 0.217 1.000 0.25 Yes Yes SM Yes YES 0.25 Liquefiable
S9 175 4 SM 130 2085 1555 1530 11 13 H 8 1.15 S 5 1.10 1.00 7 7.2 0.92 5 6 30 14 8 0.078 0.213 1.000 0.37 Yes Yes SM Yes YES 0.37 Liquefiable
S10 195 6 SM 130 2345 1690 1665 11 13 H 8 1.15 S 7 1.10 1.00 7 7.8 0.93 8 9 30 13 12 0.096 0.210 0.998 0.46 Yes Yes SM Yes YES 0.46 Liquefiable
S11 215 4 CL-ML 110 2565 1785 1760 11 13 H 8 1.15 S 4 1.10 1.00 7 8.4 0.95 6 6 66 35 14 8 0.075 0.205 1.000 0.37 Yes Yes CL-ML 26 5 Yes YES 0.37 Liquefiable
S12 235 3 CL-ML 110 2785 1880 1855 10 13 H 8 1.15 S 3 1.10 1.00 7 9.0 0.96 4 4 35 15 7 0.065 0.199 1.000 0.33 Yes Yes CL-ML Yes YES 0.33 Liquefiable
S13 255 1 SM 130 3045 2015 1990 10 13 H 8 1.15 S 1 1.10 1.00 7 9.6 0.96 1 1 12 15 2 0.045 0.194 1.000 0.23 Yes Yes SM Yes YES 0.23 Liquefiable
S14 275 1 SM 130 3305 2151 2126 1.0 13 H 8 115 S 1 1.10 1.00 7 10.2 0.97 1 1 44 35 24 3 0.048 0.189 1.000 0.25 Yes Yes SM Yes YES 0.25 Liquefiable
S15 205 1 SM 130 3565 2286 2261 0.9 13 H 8 115 s 1 110 1.00 7 10.8 0.97 1 1 35 2.4 3 0.048 0.184 1.000 0.26 Yes Yes SM Yes YES 0.26 Liquefiable
S16 315 4 SM 130 3825 2421 2396 0.9 13 H 8 115 s 4 110 1.00 7 114 0.98 6 5 35 15 8 0.065 0.179 1.000 0.36 Yes Yes SM Yes YES 0.36 Liquefiable
S17 335 3 SM 130 4085 2556 2531 0.9 13 H 8 115 s 3 110 1.00 7 12.0 0.98 4 4 43 35 16 6 0.057 0.173 1.000 0.33 Yes Yes SM Yes YES 0.33 Liquefiable
S18 355 3 SM 130 4345 2691 2666 0.9 13 H 8 115 s 3 110 1.00 7 126 0.99 4 4 35 16 6 0.056 0.168 1.000 0.33 Yes Yes SM Yes YES 0.33 Liquefiable
S19 375 8 SM 130 4605 2827 2802 0.8 13 H 8 115 s 7 111 1.00 7 133 0.99 12 | 10 35 13 13 0.092 0.163 0.962 0.56 Yes Yes SM Yes YES 0.56 Liquefiable
S20 395 15 SP-SM 130 4865 2962 2937 0.8 13 H 8 115 s 12 1.20 1.00 7 139 0.99 22 | 18 8 11 19 0.144 0.158 0.286 0.91 Yes Yes SP-SM Yes YES 0.91 Liquefiable
S21 415 19 SP-SM 130 5125 3097 3072 0.8 13 H 8 115 S 15 1.26 1.00 7 145 0.99 28 | 22 8 10 23 0.199 0.154 0.011 1.29 No Yes SP-SM Yes No 1.29 -
S22 435 13 SW-SM 130 5385 3232 3207 0.8 13 H 8 115 S 10 117 1.00 7 15.1 0.99 19 15 8 11 16 0.111 0.150 0.679 0.74 Yes Yes SW-SM Yes YES 0.74 Liquefiable
S23 455 11 SP 130 5645 3367 3342 0.8 13 H 8 115 s 8 114 1.00 7 15.7 0.99 16 | 12 3 0 10 12 0.085 0.146 0.952 0.58 Yes Yes SP Yes YES 0.58 Liquefiable
S24 485 17 SP 130 6035 3570 3545 0.7 13 H 8 115 S 13 121 1.00 7 16.6 1.00 25 19 5 1.0 19 0.140 0.141 0.162 0.99 Yes Yes SP Yes YES 0.99 Liquefiable
S25 515 16 SP 130 6425 3773 3748 0.7 13 H 8 115 S 12 119 1.00 7 175 1.00 24 17 5 1.0 18 0.122 0.136 0.303 0.90 Yes Yes SP Yes YES 0.90 Liquefiable
S26 545 15 SP 130 6815 3976 3951 0.7 13 H 8 115 s 11 117 1.00 7 18.4 1.00 22 | 16 5 1.0 16 0.108 0.130 0.464 0.83 Yes Yes SP Yes YES 0.83 Liquefiable
s27 575 19 SP-SM 130 7205 4179 4154 0.7 13 H 8 115 S 13 1.22 1.00 7 19.4 1.00 28 19 7 7 1.0 20 0.144 0.125 0.042 1.16 Yes Yes SP-SM Yes YES 1.16 Judgment Required
S28 60.5 15 SP-SM 130 7595 4381 4356 0.7 13 H 8 115 S 10 1.16 1.00 7 203 1.00 22 15 8 11 16 0.101 0.120 0.416 0.84 Yes Yes SP-SM Yes YES 0.84 Liquefiable
S29 63.5 13 SP-SM 130 7985 4584 4559 0.7 13 H 8 115 S 9 114 1.00 7 212 1.00 19 13 8 11 13 0.084 0.118 0.741 0.71 Yes Yes SP-SM Yes YES 0.71 Liquefiable
S30 66.5 24 SP-SM 130 8375 4787 4762 0.6 13 H 8 115 s 16 1.26 1.00 7 221 1.00 35 | 23 8 10 24 0.183 0.116 0.001 157 No Yes SP-SM Yes No 157 -
S31 69.5 26 SP-SM 130 8765 4990 4965 0.6 13 H 8 115 s 16 1.28 1.00 7 23.0 1.00 38 | 24 8 10 25 0.202 0.115 0.000 1.76 No Yes SP-SM Yes No 1.76 -
S32 725 32 SP-SM 130 9155 5193 5168 0.6 13 H 8 115 MCAL 20 1.30 0.80 7 23.9 1.00 38 | 23 8 10 25 0.187 0.113 0.000 1.66 No Yes SP-SM Yes No 1.66 -
S33 755 44 SP-SM 130 9545 5395 5370 0.6 13 H 8 115 MCAL 27 1.30 0.80 7 24.8 1.00 52 | 32 8 10 33 0.349 0.111 0.000 3.00 No Yes SP-SM Yes No 3.00 -
S34 785 77 SP-SM 130 9935 5598 5573 0.6 13 H 8 115 MCAL 46 1.30 0.80 7 25.8 1.00 91 | 54 8 10 56 2.005 0.109 0.000 3.00 No Yes SP-SM Yes No 3.00 -
S35 815 55 sw 130 10325 5801 5776 0.6 13 H 8 115 MCAL 32 1.30 0.80 7 26.7 1.00 65 | 38 5 1.0 39 0.540 0.108 0.000 3.00 No Yes sSw Yes No 3.00 -
S36 845 46 GP 140 10745 6034 6009 0.6 13 H 8 115 MCAL 26 1.30 0.80 7 27.6 1.00 54 | 31 5 10 32 0.316 0.107 0.000 2.94 No Yes GP Yes No 2.94 -
S37 875 76 sw 130 11135 6237 6212 0.6 13 H 8 115 MCAL 43 1.30 0.80 7 285 1.00 90 | 51 5 1.0 52 1.399 0.107 0.000 3.00 No Yes sSw Yes No 3.00 -
S38 905 38 GP 140 11555 6469 6444 0.6 13 H 8 115 MCAL 21 1.30 0.80 7 29.4 1.00 45 | 25 5 10 26 0.191 0.106 0.000 1.80 No Yes GP Yes No 1.80 -
S39 935 48 GW 140 11975 6702 6677 0.5 13 H 8 115 MCAL 26 1.30 0.80 7 30.3 1.00 57 | 31 5 10 32 0.300 0.105 0.000 2.84 No Yes GW Yes No 2.84 -
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