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% Leighton MODIFIED PROCTOR COMPACTION TEST

ASTM D 1557
Project Name: STRATHAM EASTVALE SUMNER & SCHLEISMAN Tested By : JMB / RTS Date:  5-10-13
Project No.: 10290.001 Input By : JMB Date: 5-13-13
Exploration No.: LB-2 Depth (ft.) 0-5.0
Sample No : B-2

Soil Identification: SILTY SAND WITH LITTLE GRAVEL (SM)g, olive brown.

Preparation X | Moist Scalp Fraction (%) Rammer Weight (Ib.) = 10.0
Method: Dry #3/4 6.6 Height of Drop (in.) = 18.0
Compaction Mechanical Ram #3/8
Method X | Manual Ram #4 Mold Volume (ft3)
Spec. Gravity 2.62
Moisture Added (ml) 0 110 -110 -220
TEST NO. 1 2 3 4 5 6
Wt. Compacted Soil + Mold (g) 10582 10428 10354 10075
Weight of Mold (9) 5679 5679 5679 5679 AS-REC
Net Weight of Soil (9) 4903 4749 4675 4396 M/C
Wet Weight of Soil + Cont. (g) 2312.5 1493.7 1999.9 1689.7 1130.8
Dry Weight of Soil + Cont. (g) 2144.2 1362.3 1900.2 1624.0 1059.4
Weight of Container (9) 230.9 136.4 321.6 200.2 217.6
Moisture Content (%) 8.8 10.7 6.3 4.6 8.5
Wet Density (pcf) 144.5 140.0 137.8 129.6
Dry Density (pcf) 132.8 126.4 129.6 123.8

Maximum Dry Density (pcf) Optimum Moisture Content (%)
Corrected Dry Density (pcf) Corrected Moisture Content (%)

[] Procedure A 145.0 N\
Soil Passing No. 4 (4.75 mm) Sieve ANAN
Mold : 4 in. (101.6 mm) diameter AN
Layers: 5 (Five) 140.0 ANAN
Blows per layer : 25 (twenty-five) AV WAV
May be used if +#4 is 20% or less L\
135.0 A
Procedure B \
Soil Passing 3/8 in. (9.5 mm) Sieve
Mold : 4in. (101.6 mm) diameter 130.0 ,/ R\ AN
/ \\\ AN SP. GR. =2.65

Layers: 5 (Five)
Blows per layer : 25 (twenty-five) SP. GR. = 2.70
1250 SP.GR. =2.75
# \
Procedure C \
Soil Passing 3/4 in. (19.0 mm) Sieve 120.0

Use if +#4 is >20% and +3/8 in. is

20% or less

Mold : 6in. (152.4 mm) diameter N No
Layers: 5 (Five) BN
Blows per layer : 56 (fifty-six) 115.0 N

Use if +3/8 in. is >20% and +34 in. AN
is <30% NN\

7 7
///

Dry Density (pcf)
N
LA
1

N
A
v
/]

L/
/1

Particle-Size Distribution: 110.0

0.0 5.0 10.0 15.0 20.C
GR:GAIFI Moisture Content (%)

Atterberg Limits:

[L,PL,PI

Compaction Corrected C; LB-2, B-2 ( 5-6-13)



- TESTS for SULFATE CONTENT
% Leighton CHLORIDE CONTENT and pH of SOILS
Project Name: STRATHAM EASTVALE SUMNER & SCHLEISMAN Tested By : MRV Date: 5/17/13
Project No.: 10290.001 Data Input By: JMB Date: 5/17/13
Boring No. LB-3
Sample No. B-1
Sample Depth (ft) 0-5.0
Visual Soil Classification SM
Wet Weight of Soil + Container (g) 86.89
Dry Weight of Soil + Container (g) 86.60
Weight of Container (g) 37.15
Moisture Content (%) 0.6
Weight of Soaked Soil (g) 100.0
SULFATE CONTENT, Hach Kit Method
Dillution : 1 3
Water Fraction (ml) 25
Tube Reading 70
PPM Sulfate 210
% Sulfate 0.0210
CHLORIDE CONTENT, AASHTO T-291
ml of Chloride Soln. For Titration  (B) 25
ml of AGNO3 Soln. Used in Titration (C) 1
PPM of Chloride (C -0.2) * Titre (1) * 1000 / 10g 24
PPM of Chloride, Dry Wt. Basis 24
pH TEST, ASTM D-4972
Container No. A
Temperature (C°) 23.3
pH Value (METHOD A) 7.49

Rev. 11-09




SOIL RESISTIVITY TEST
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s Leighton ASTM G-187
Project Name: STRATHAM EASTVALE SUMNER & SCHLEISMAN  Tested By : MRV Date:
Project No.: 10290.001 Data Input By: JMB Date:
Boring No.:  LB-3 Checked By: JMB Date:
Sample No.: B-1 Depth (ft.) : 0-5.0
Visual Soil Identification: SM
** NOTE: ASTM G-187 REQUIRES SOIL SPECIMENS TO PASS THROUGH NO.8 SIEVE PRIOR TO TESTING. THEREFORE, THIS TEST METHOD MAY NOT BE REPRESENTATIVE FOR COARSER MATERIALS.
Initial Moisture Content (%)
Wet Wt. of Soil + Cont. (g) 86.9 Initial Soil Weight (gm)(Wt) 1586.0
Dry Wt. of Soil + Cont. (g) 86.6 Box Constant: 6.7522
WHt. of Container (9) 37.2
Moisture Content (%) (MCi) 0.59 MC =(((1+Mci/100)x(Wa/Wt+1))-1)x100
Remolded Specimen Moisture Adjustments
Water Added (ml) (Wa) 100 150 200 250 300
Adj. Moisture Content (%) (MC) 6.93 10.10 13.27 16.44 19.61
Resistance Rdg. (ohm) 700 310 170 130 130
Soil Resistivity (ohm-cm) 4727 2093 1148 878 878
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X 2000
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1000 —
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0.0 5.0 10.0 15.0 20.0 25.0
Moisture Content (%)
Minimum Resistivity Moisture Content Sulfate Content Chloride Content Soil oH
(ohm-cm) (%) ppm [/ % (ppm) P
ASTM G-187, D-2216 HACH KIT METHOD AASHTO T-291 ASTM D-4972
878 - 16.44 210 0.0210 24 7.49

Rev. 11-04
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Project Name:

EXPANSION INDEX of SOILS
ASTM D 4829

Leighton

STRATHAM EASTVALE SUMNER & SCHLEISMAN

Tested By: MRV

Date: 5/16/13

SPECIMEN INUNDATION

in distilled water for the period of 24 h or expansion rate < 0.0002 in./h.

Project No. : 10290.001 Checked By: JMB Date: 5/17/13
Boring No.: LB-3 Depth (ft.) 0-5.0
Sample No. : B-1 Location: **
Sample Description:  SILTY SAND WITH TRACE GRAVEL (SM), brown.
Dry Wt. of Soil + Cont. (gm.) 3209.5
Wt. of Container No. (gm.) 0.0
Dry Wt. of Soil (gm.) 3209.5
Weight Soil Retained on #4 Sieve 66.4
Percent Passing # 4 97.9
MOLDED SPECIMEN Before Test After Test
Specimen Diameter (in.) 4.01 4.01
Specimen Height (in.) 1.0000 1.0045
Wt. Comp. Soil + Mold (gm.) 610.5 629.7
Wt. of Mold (gm.) 190.7 190.7
Specific Gravity (Assumed) 2.70 2.70
Container No. 4 4
Wet Wt. of Soil + Cont. (gm.) 337.3 629.7
Dry Wt. of Soil + Cont. (gm.) 313.8 386.9
Wt. of Container (gm.) 37.3 190.7
Moisture Content (%) 8.5 13.5
Wet Density (pcf) 126.6 132.3
Dry Density (pcf) 116.7 116.6
Void Ratio 0.444 0.451
Total Porosity 0.308 0.311
Pore Volume (cc) 63.7 64.6
Degree of Saturation (%) [ S meas] 51.6 80.6

Date Time Press_ure Elapse_d Time Dial R_eadmgs
(psi) (min.) (in.)
5/16/13 10:45 1.0 0 0.5000
5/16/13 10:55 1.0 10 0.4997
Add Distilled Water to the Specimen
5/17/13 5:45 1.0 1130 0.5045
5/17/13 6:45 1.0 1190 0.5045
Expansion Index (El meas) = ((Final Rdg - Initial Rdg) / Initial Thick.) x 1000 4.8
Expansion Index ( Report) = Nearest Whole Number or Zero (0) if Initial Height is > than Final Height 5

Rev. 03-08




APPENDIX D

SUMMARY OF SECONDARY SEISMIC HAZARD ANALYSIS

Y/ Leighton

a verdantas company



U.S. Geological Survey - Earthquake Hazards Program

Unified Hazard Tool

Please do not use this tool to obtain ground motion parameter values for the design code
reference documents covered by the U.S. Seismic Design Maps web tools (e.g., the
International Building Code and the ASCE 7 or 41 Standard). The values returned by the two

applications are not identical.

Please also see the new USGS Earthquake Hazard Toolbox for access to the most recent NSHMs

for the conterminous U.S. and Hawaii.

A Input
Edition Spectral Period
Dynamic: Conterminous U.S. 2014 (u... Peak Ground Acceleration
Latitude Time Horizon
Decimal degrees Return period in years
33.96 2475
Longitude

Decimal degrees, negative values for western longitudes

-117.5747

Site Class

259 m/s (Site class D)



https://earthquake.usgs.gov/hazards/designmaps/
https://earthquake.usgs.gov/nshmp/

Hazard Curve

Hazard Curves

let0
le-14
le-24
le-34
le-4+
le-5+
le-6
le-74

—— Time Horizon 2475 years
—@— Peak Ground Acceleration

le-8- —e— 0.10 Second Spectral Acceleration
1e-9 —e— 0.20 Second Spectral Acceleration
—e— 0.30 Second Spectral Acceleration
le-10-{ —e— 0.50 Second Spectral Acceleration
0.75 Second Spectral Acceleration

Annual Frequency of Exceedence

le-llq —8— 1.00 Second Spectral Acceleration
le-124 2.00 Second Spectral Acceleration
1e-134 3.00 Second Spectral Acceleration

4.00 Second Spectral Acceleration
le-14- —e— 5.00 Second Spectral Acceleration

T T
le-2 le-1

Ground Motion (g)

T
let+0

Component Curves for Peak Ground Acceleration

let0+

le-14

le-21

le-31

le-44

le-51

le-6

le-7+

le-84

le-9+ —— Time Horizon 2475 years
—o— System

1e-10 —e— Grid

—eo— Interface

lellq o Fault

Annual Frequency of Exceedence

T
le-2 le-l

Ground Motion (g)

View Raw Data

T
let0

Ground Motion (g)

2.5+

2.01

0.5+

0.04

Uniform Hazard Response Spectrum

Spectral Period (s): PGA
Ground Motion (g): 0.7596

0.5 1.0 15 2.0

2.5 3.0 3.5 4.0 4.5 5.0

Spectral Period (s)


https://earthquake.usgs.gov/nshmp-haz-ws/hazard/E2014B/WUS/-117.5747/33.96/any/259

~ Deaggregation

Component
Total

Wc=-(->.-25)

Bc=[-25.-2)

o Wec=[2.-15)
N W e=[-15.-1)

'g D €= [-l . -05)
S [1€e=[-0.5..0)
9 []e=[0..0.5)
s [ e=[05.1)
23] Me=[1.15)
E . €= [1.5 . 2)
5 Wc=02.25)

el W e=25. +)




Summary statistics for, Deaggregation: Total

Deaggregation targets Recovered targets
Return period: 2475 yrs Return period: 3037.0727 yrs
Exceedance rate: 0.0004040404 yr~' Exceedance rate: 0.00032926443 yr'

PGA ground motion: 0.75964258 g

Totals Mean (over all sources)
Binned: 100 % m: 6.74
Residual: 0% r: 14.06 km
Trace: 0.06 % €: 1790
Mode (largest m-r bin) Mode (largest m-r-s bin)
m: 6.66 m: 6.47
r: 5.79 km r: 14.63 km
€: 1.270 €: 2.230
Contribution: 14.79 % Contribution: 9.2 %
Discretization Epsilon keys
r: min=0.0, max=1000.0, A=20.0 km €0: [-©..-2.5)
m: min=4.4,max=9.4,A=0.2 €l: [-2.5..-2.0)
€ min=-3.0,max=3.0,A=0.50 €2: [-2.0..-1.5)
€3: [-1.5..-1.0)
€4: [-1.0..-0.5)
€5: [-0.5..0.0)
€6: [0.0..0.5)
€7: [0.5..1.0)
€8: [1.0..1.5)
€9: [1.5..2.0)

€10: [2.0..2.5)
€ll: [2.5..+=]



Deaggregation Contributors

Source Set Ly Source Type r m ) lon lat az %
UC33brAvg_FM31 System 36.19
Fontana (Seismicity) [2] 3.71 6.61 1.07 117.587°W 33.988°N 340.36 6.24
Whittier alt 1 [0] 12.57 7.43 1.39 117.633°W 33.854°N 204.69 6.13
Elsinore (Glen Ivy) rev [0] 14.71 6.51 2.23 117.590°W 33.829°N 185.54 6.11
Chinoalt 1 [3] 9.74 6.80 1.68 117.655°W 33.904°N 229.85 4.83
San Jacinto (San Bernardino) [3] 27.92 8.09 1.94 117.328°W 34.106°N 54.47 3.19
San Andreas (San Bernardino N) [3] 34.80 8.00 2.19 117.378°W 34.227°N 31.38 2.98
UC33brAvg_FM32 System 33.08
Elsinore (Glen Ivy) rev [0] 14.71 6.50 2.24 117.590°W 33.829°N 185.54 6.23
Whittier alt 2 [0] 12.93 7.55 1.39 117.633°W 33.853°N 204.25 5.82
Fontana (Seismicity) [2] 3.71 6.61 1.07 117.587°W 33.988°N 340.36 5.11
Chino alt 2 [2] 9.72 6.93 1.62 117.658°W 33.908°N 233.02 3.99
San Jacinto (San Bernardino) [3] 27.92 8.08 1.95 117.328°W 34.106°N 54.47 3.13
San Andreas (San Bernardino N) [3] 34.80 8.00 2.19 117.378°W 34.227°N 31.38 3.04
Chinoalt2[1] 9.92 6.35 191 117.670°W 33.921°N 243.54 1.13
UC33brAvg_FM31 (opt) Grid 15.58
PointSourceFinite: -117.575, 34.009 7.24 5.76 1.62 117.575°W 34.009°N 0.00 2.95
PointSourceFinite: -117.575, 34.009 7.24 5.76 1.62 117.575°W 34.009°N 0.00 2.95
PointSourceFinite: -117.575, 34.027 8.44 5.85 1.76 117.575°W 34.027°N 0.00 1.44
PointSourceFinite: -117.575, 34.027 8.44 5.85 1.76 117.575°W 34.027°N 0.00 1.44
PointSourceFinite: -117.575, 34.036 9.43 5.75 1.92 117.575°W 34.036°N 0.00 1.20
PointSourceFinite: -117.575, 34.036 9.43 5.75 1.92 117.575°W 34.036°N 0.00 1.20
UC33brAvg_FM32 (opt) Grid 15.15
PointSourceFinite: -117.575, 34.009 7.25 5.75 1.62 117.575°W 34.009°N 0.00 2.89
PointSourceFinite: -117.575, 34.009 7.25 5.75 1.62 117.575°W 34.009°N 0.00 2.89
PointSourceFinite: -117.575, 34.027 8.64 5.76 1.82 117.575°W 34.027°N 0.00 1.32
PointSourceFinite: -117.575, 34.027 8.64 5.76 1.82 117.575°W 34.027°N 0.00 1.32
PointSourceFinite: -117.575, 34.036 9.43 5.75 1.92 117.575°W 34.036°N 0.00 1.20

PointSourceFinite: -117.575, 34.036 9.43 5.75 1.92 117.575°W 34.036°N 0.00 1.20



USGS web services were down for some period of time and as a result this tool wasn't operational, resulting in timeout error.

USGS web services are now operational so this tool should work as expected.

CAUFONA

Latitude, Longitude: 33.96, -117.5747
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Google Falcon Ridge Rd Map data ©2024
Date 11/15/2024, 10:37:53 AM
Design Code Reference Document ASCE7-16
Risk Category 1l
Site Class D - Stiff Soil
Type Value Description
Ss 1.656 MCERg ground motion. (for 0.2 second period)
Sy 0.593 MCERg ground motion. (for 1.0s period)
Sus 1.656 Site-modified spectral acceleration value
Sm1 null -See Section 11.4.8 Site-modified spectral acceleration value
Sps 1.104 Numeric seismic design value at 0.2 second SA
Sp1q null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC null -See Section 11.4.8 Seismic design category
Fa 1 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.682 MCEg peak ground acceleration
Fpca 1.1 Site amplification factor at PGA
PGAy 0.75 Site modified peak ground acceleration
T 8 Long-period transition period in seconds
SsRT 1.656 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.763 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 1.87 Factored deterministic acceleration value. (0.2 second)
S1RT 0.593 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.646 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 0.617 Factored deterministic acceleration value. (1.0 second)
PGAd 0.763 Factored deterministic acceleration value. (Peak Ground Acceleration)
PGAyy 0.682 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration
Crs 0.939 Mapped value of the risk coefficient at short periods
Cr4 0.918 Mapped value of the risk coefficient at a period of 1 s

Cy 1.431 Vertical coefficient



DISCLAIMER

While the information presented on this website is believed to be correct, SEAQC /OSHPD and its sponsors and contributors assume no responsibility or liability for its accuracy.
The material presented in this web application should not be used or relied upon for any specific application without competent examination and verification of its accuracy, suitability
and applicability by engineers or other licensed professionals. SEAOC / OSHPD do not intend that the use of this information replace the sound judgment of such competent
professionals, having experience and knowledge in the field of practice, nor to substitute for the standard of care required of such professionals in interpreting and applying the results
of the seismic data provided by this website. Users of the information from this website assume all liability arising from such use. Use of the output of this website does not imply

approval by the governing building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude location in the search
results of this website.



Liquefaction Susceptibility Analysis: SPT Method Leighton
Youd and Idriss (2001), Martin and Lew (1999)

Description: Stratham Eastvale ; Case 1; PGAm 0.75; design GW 8; No overex 0

Project No.: 30332

Nov 2024
General Boring Information:
Existing Design Design Overex.  Ground Boring Location General Parameters:
Boring GW GW Fill Height depth bgs Surface Coordinates amax = 0.75¢g
No. Depth (ft)  Depth (ft) (ft) (ft) Elev (ft) X (ft) Y (ft) My = 6.7
LB-1 50 8 0 MSF eq: 1
LB-3 50 8 0 MSF = 1.33
LI-2 50 8 0 Hammer Efficiency = 84
LI-3 50 8 0 Ce=1.40
Cg=1
Cgsfor SPT? TRUE
Unlined, but room for liner
Rod Stickup (feet) = 3
Ring sample correction = 0.65

Leighton Page 1 of 1



Summary of Liquefaction Susceptibility Analysis: SPT Method

Liquefaction Method: Youd and Idriss (2001). Seismic Settlement Method: Tokimatsu and Seed (1987) and Martin and Lew (1999).
Project: Stratham Eastvale ; Case 1; PGAm 0.75; design GW 8; No overex 0

Leighton

Project No.: 30332
Approx Plasticity si?;?eler N ; ; DrySand  Sat Sand :
. La.yer ("n"=non (enter 2 if (corrected X . Liquefaction  (N1)socs Strr);in %) Strain (%) Seismic Cumr_nula_tlve

Boring Approx. Layer SPT Thick- susc.to Estimated Nm  modca forCsand EXist Design Factor of (for Settle-  (Tok/ Seed  (Tok/ Seed ~ Sétt. of Seismic
No. Depth Depth ness liq)  FinesCont y orB Ring) Cs r1ing>SPT) o, (N4)so (Ni)socs CRR;s o, CSR;5 CSRy Safety ment) 87) 87) Layer Settlement

(ft) (ft) (ft) (%) (pcf) (blows/ft) (blows/ft) (psf) (psf) (blows/ft) (%) (%) (in.) (in.)
LB-1 0to 38 25 3.8 30 120 10 2 1 6.5 300 116 18.1 0.193 300 0.48 0.36 NonLiq 18.1 0.29 0.13 1.2
LB-1 38 to 7.5 5 3.8 40 120 20 2 1 13.0 600 232 32.8 >Range 600 0.48 0.36 NonLiq 32.8 0.23 0.10 1.1
LB-1 7.5 to 8.0 10 0.5 20 120 78 2 1 50.7 1200 796 89.5 >Range 1075.2 0.53 0.40 NonLiq 89.5 0.01 0.00 1.0
LB-1 8.0 to 125 10 4.5 20 120 78 2 1 50.7 1200 796 89.5 >Range 1075.2 0.53 0.40 NonLiq 89.5 0.00 1.0
LB-1 125 to 175 15 5.0 65 120 10 1 115 115 1800 147 226 0.251 1363.2 0.62 0.47 0.54 18.7 1.65 0.99 1.0
LB-1 175 to 225 20 5.0 40 120 37 1 1.3 481 2400 59.7 76.6 >Range 1651.2 0.68 0.51 NonLiq 76.6 0.00 0.0
LB-1 225 to 275 25 5.0 30 120 51 1 1.3 66.3 3000 73.6 89.6 >Range 1939.2 0.71 0.53 NonLiq 89.6 0.00 0.0
LB-1 27.5 to 325 30 5.0 40 120 29 1 1.3 37.7 3600 402 53.2 >Range 22272 0.73 0.55 NonLiq 53.2 0.00 0.0
LB-1 325 to 375 35 5.0 75 120 19 1 123 234 4200 231 327 >Range 25152 0.72 0.54 NonLiq 32.7 0.00 0.0
LB-1 37.5 to 425 40 5.0 5 120 100 1 1.3 130.0 4800 120.0 120.0 >Range 2803.2 0.71 0.53 NonLiq 120.0 0.00 0.0
LB-1 425 to 475 45 5.0 5 120 100 1 1.3 130.0 5400 1132 113.2 >Range 3091.2 0.69 0.52 NonLiq 113.2 0.00 0.0
LB-1 475 to 52.0 50 4.5 5 120 100 1 1.3 130.0 6000 107.4 107.4 >Range 3379.2 0.66 0.50 NonLiq 107.4 0.00 0.0
LB-3 0to 38 25 3.8 65 120 14 2 1 9.1 300 162 245 0.282 300 0.48 0.36 NonLiq 24.5 0.12 0.05 2.8
LB-3 38 to 7.5 5 3.8 10 120 13 2 1 8.5 600 15.1 16.3  0.173 600 0.48 0.36 NonLiq 16.3 1.1 0.50 2.7
LB-3 7.5 to 8.0 10 0.5 65 120 76 2 1 494 1200 775 981 >Range 10752 0.53 0.40 NonLiq 98.1 0.01 0.00 22
LB-3 80 to 125 10 4.5 65 120 76 2 1 494 1200 775 981 >Range 10752 0.53 0.40 NonLiq 98.1 0.00 22
LB-3 125 to 175 15 5.0 45 120 8 1 1.1 8.9 1800 11.4 18.7 0.200 1363.2 0.62 0.47 0.43 134 2.09 1.25 22
LB-3 175 to 225 20 5.0 40 120 50 1 1.3 65.0 2400 80.6 101.8 >Range 1651.2 0.68 0.51 NonLiq 101.8 0.00 1.0
LB-3 225 to 275 25 5.0 40 120 40 1 1.3 52.0 3000 57.7 742 >Range 1939.2 0.71 0.53 NonLiq 74.2 0.00 1.0
LB-3 275 to 325 30 5.0 70 120 49 1 1.3 637 3600 679 865 >Range 22272 0.73 0.55 NonLiq 86.5 0.00 1.0
LB-3 325 to 375 35 5.0 yal 120 13 1 115 149 4200 147 227 0.252 25152 0.72 0.54 0.46 18.7 1.65 0.99 1.0
LB-3 375 to 425 40 5.0 25 120 26 1 1.3 33.8 4800 31.2 39.1 >Range 2803.2 0.71 0.53 NonLiq 39.1 0.00 0.0
LB-3 425 to 475 45 5.0 5 120 100 1 1.3 130.0 5400 1132 113.2 >Range 3091.2 0.69 0.52 NonLiq 113.2 0.00 0.0
LB-3 475 to 520 50 4.5 5 120 47 1 1.3 611 6000 50.5 50.5 >Range 3379.2 0.66 0.50 NonLiq 50.5 0.00 0.0
LI-2 0to 38 25 3.8 20 120 27 2 1 17.6 300 313 374 >Range 300 0.48 0.36 NonLiq 37.4 0.04 0.02 0.4
LI-2 3.8 to 6.3 5 25 25 120 5 1 1.1 55 600 9.8 152 0.162 600 0.48 0.36 NonLiq 15.2 1.15 0.35 0.3
LI-2 63t 80 75 1.8 17 120 100 2 1 65.0 900 110.9 120.6 >Range 900 0.48 0.36 NonLiq 120.6 0.01 0.00 0.0
LI-2 80to 88 75 0.8 17 120 100 2 1 65.0 900 1109 120.6 >Range 900 0.48 0.36 NonLiq 120.6 0.00 0.0
LI-2 88 to 11.3 10 25 65 120 50 1 1.3 65.0 1200 102.0 1274 >Range 10752 0.53 0.40 NonLiq 1274 0.00 0.0
LI-2 113 to 138 125 25 65 120 73 2 1 475 1500 66.6 84.9 >Range 1219.2 0.58 0.44 NonLiq 84.9 0.00 0.0
LI-2 138 to 175 15 3.8 30 120 21 1 1.3 273 1800 350 451 >Range 1363.2 0.62 0.47 NonLiq 45.1 0.00 0.0
LI-2 175 to 275 20 10.0 65 120 77 2 1 50.1 2400 62.1 79.5 >Range 1651.2 0.68 0.51 NonLiq 79.5 0.00 0.0
LI-2 275 to 375 35 10.0 58 120 27 1 1.3 351 4200 346 466 >Range 25152 0.72 0.54 NonLiq 46.6 0.00 0.0
LI-2 37.5 to 425 40 5.0 7 120 100 2 1 65.0 4800 60.0 60.7 >Range 2803.2 0.71 0.53 NonLiq 60.7 0.00 0.0
LI-2 425 to 475 45 5.0 10 120 100 1 1.3 130.0 5400 1132 116.5 >Range 3091.2 0.69 0.52 NonLiq 116.5 0.00 0.0
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Approx Plasticity si?;?eler N ; ; DrySand  SatSand :
. La.yer ("n"=non (enter 2 if (corrected X . Liquefaction  (N1)socs Strr);in %) Strain (%) Seismic Cumr_nula_tlve

Boring Approx. Layer SPT Thick- susc.to Estimated Nm  modca forCsand EXist Design Factor of (for Settle-  (Tok/ Seed  (Tok/ Seed ~ Sétt. of Seismic
No. Depth Depth ness lig)  FinesCont y orB Ring) Cs ring>SPT) o, (Ny)so (Ni)socs CRR;s o, CSR;s5 CSRy Safety ment) 87) 87) Layer Settlement

(ft) (ft) (ft) (%) (pcf) (blows/ft) (blows/ft) (psf) (psf) (blows/ft) (%) (%) (in.) (in.)
LI-2 475 to 52.5 50 5.0 120 100 2 1 65.0 6000 53.7 53.7 >Range 3379.2 0.66 0.50 NonlLiq 53.7 0.00 0.0
LI-2 52.5 to 57.0 55 4.5 10 120 41 1 1.3 53.3 6288 43.0 448 >Range 3667.2 0.64 0.48 NonlLiq 44.8 0.00 0.0
LI-3 0 to 3.8 2.5 3.8 20 120 11 2 1 7.2 300 128 17.4 0.185 300 0.48 0.36 NonlLiq 17.4 0.31 0.14 0.5
LI-3 3.8 to 6.3 5 2.5 25 120 5 1 1.1 5.5 600 9.8 15.2 0.162 600 0.48 0.36 NonlLiq 15.2 1.15 0.35 0.3
LI-3 6.3 to 8.0 7.5 1.8 18 120 87 2 1 56.6 900 96.5 106.1 >Range 900 0.48 0.36 NonLiq 106.1 0.01 0.00 0.0
LI-3 8.0 to 8.8 7.5 0.8 18 120 87 2 1 56.6 900 96.5 106.1 >Range 900 0.48 0.36 NonLiq 106.1 0.00 0.0
LI-3 8.8 to 11.3 10 2.5 20 120 78 1 1.3 1014 1200 159.2 1754 >Range 1075.2 0.53 0.40 NonlLiq 175.4 0.00 0.0
LI-3 11.3 to 13.8 125 2.5 58 120 44 2 1 28.6 1500 40.2 53.2 >Range 1219.2 0.58 0.44 NonLiq 53.2 0.00 0.0
LI-3 13.8 to 17.5 15 3.8 60 120 20 1 1.3 26.0 1800 33.3 45.0 >Range 1363.2 0.62 0.47 NonlLiq 45.0 0.00 0.0
LI-3 175 to 225 20 5.0 55 120 100 2 1 65.0 2400 80.6 101.8 =>Range 1651.2 0.68 0.51 NonlLiq 101.8 0.00 0.0
LI-3 225 to 275 25 5.0 22 120 56 1 1.3 72.8 3000 80.8 92.2 >Range 1939.2 0.71 0.53 NonLiq 92.2 0.00 0.0
LI-3 275 to 32.5 30 5.0 40 120 100 2 1 65.0 3600 69.3 88.2 >Range 22272 0.73 0.55 NonlLiq 88.2 0.00 0.0
LI-3 325 to 375 35 5.0 10 120 100 1 1.3 130.0 4200 128.3 132.0 >Range 2515.2 0.72 0.54 NonlLiq 132.0 0.00 0.0
LI-3 375 to 425 40 5.0 3 120 100 2 1 65.0 4800 60.0 60.0 >Range 2803.2 0.71 0.53 NonLiq 60.0 0.00 0.0
LI-3 425 to 475 45 5.0 5 120 100 1 1.3 130.0 5400 113.2 113.2 >Range 3091.2 0.69 0.52 NonlLiq 113.2 0.00 0.0
LI-3 475 to 52.5 50 5.0 5 120 100 2 1 65.0 6000 53.7 53.7 >Range 3379.2 0.66 0.50 NonLiq 53.7 0.00 0.0
LI-3 52.5 to 57.0 55 4.5 5 120 100 1 13 130.0 6288 104.9 104.9 >Range 3667.2 0.64 0.48 NonlLiq 104.9 0.00 0.0
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Surface Manifestations of Ligquefaction and Liquefaction Bearing Capacity Analysis

Stratham Eastvale ; Case 1; PGAm 0.75; design GW 8; No overex 0 Karamitros et al., 2013, Liqufaction Bearing Capacity: Juang (2005) based on Iwasaki (1982),
30332.000 Leighton In order to achieve critical thickness of as presented in Tonkin & Taylor (2013),
Leighton Assumed Non-liquefiable upper clay crust (where Liquefaction Potential Index (LPI):
Ishihara, 1995, Surface Manifestisati of Liquefaction Analysis: maximum additional thickness does not further
Struct Damage/ | Amount of  Or, Amount Footing Width increase FSliq of bearing capacity):
Boring New Fill  Footing | Bot. Depth of Nonlig and Lig Layers Thickness Thickness Surface New Fill of Overex. Square| Strip Amount of New Or, Amount of Risk of Liquefaction
No. (raise grade) Depth |Z1 (non) Za(liq) Zb (non) Zc (liq) H1 H2 H1 H2 | Manifestations? needed to needed to ftg ftg Fill Needed (ft) Overex. Needed (ft) LPI= Damage Based on
. (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (m) (m) | (Ishihara, 1995) | mitigate (ft)  mitigate (ft) (ft) (ft) [square ftg[ Strip ftg [ square ftg] Strip ftg Sum[F1*W(z)*dz] LPI
LB-1 0 2 12.5 17.5 52.0 125 5.0 3.8 15 no 0 0 10 4 4.9 0.0 17.4 0.0 6.9 High
LB-3 0 2 12.5 17.5 325 375 12.5 5.0 3.8 1.5 no 0 0 10 4 4.9 0.0 17.4 0.0 124 High
LI-2 0 2 57.0 57.0 17.4 no 0 0 10 4 0.0 0.0 0.0 0.0 0.0 Very Low
LI-3 0 2 57.0 57.0 17.4 no 0 0 10 4 0.0 0.0 0.0 0.0 0.0 Very Low
18 T T T T T T

[ishihara, Figure 10 |

Conditions of liquefied 1

soil profile causing

damage to structures

] with foundations -
-~ embedded to a depth LPI range: Liquefaction Risk:
E of about 8 m LPI=0 Very low
. T Footing Depth= 2 ft 0<LPI<=5 Low
L 12} 1 0.61m 5<LPl<=15 High
» om 2m 4m 6m 8m LPI>15 Very High
. S ! 1y’ T T

S10 ] . L 4 References:

Ishihara, K., 1995, Effects of At-Depth Liquefaction on Embedded Foundations During
1 Earthquakes, Proceedings of 11th Asian Regional Conference on Soil Mechanics and
Foundation Engineering, Vol. 2, 1995.

Iwasaki, T., Arakawa, T., and Tokida, K., 1982, Simplifed Procedures for Assessing Soil
Liquefaction During Earthquakes Proc. Conference on Soil Dynamics and Earthquake
L Engineering. Southampton, 925-939

Juang, C.H, Yang, S.H, Yuan, H., and Fang, S.Y., 2005, Liquefaction in the Chi-Chi earthquake
— effect of fines and capping non-liquefiable layers Journal of the Japanese Geotechnical
Society of Soils and Foundations, Vol. 45 No. 6 pp 89-101

1
Thickness of liquefied sand layer, Hz

Karamitros, Bouckovalas, Chaloulos, and Andrianopoulos, 2013, Numerical analysis of
liquefaction-induced bearing capacity degradation of shallow foundations on a two-layered
soil profile, Soil Dynamics and Earthquake Engineering, Vol 44.

Thickness of liquetied sand

Tonkin & Taylor Ltd, 2013, Liquefaction Vulnerability Study, Earthquake Commission, T&T Ref

Thickness of unliquefiable surface layer, Hi

N / 1 1
2z 4 € 8 10, 12
Thickness of unliquefiable surface layer . Hi(m)




Lateral Spread Evaluation [Youd, Hansen, and Bartlett (2002)]

Proj: Stratham Eastvale

00 .2
s
Definitions; (units ~ 50 “
£ . . s
EQ Magnitude; (Mw) 6w .« s
Site to Source Distance; (km)
= 101(0.89M-5.64) [Eq. 5] 2
=R+ Ro [Eq4] i
le
°
90 0. ' ]

Mean Grain-Size, D50 , jmm)

Fig. 5. Compiled grain-size data with ranges of Fy5 and D505 [for

which Eq. (6) is a

licable]

Thickness of saturated layers with (N1)60<=15 (and with M<8)

Average fines content (particles<0.075mm)
Average D50 in T15

see Youd et al 2009 for higher fines cont and clay-like layers vs sand-like soil ("Zero Disp Lat Sprds, Turkey")

Depth to top of liquefied layer [not i in

Lateral spread usually with Zt<3m, approx.

Free Face Height; (use consistent units w & L)
Distance from free face

100 H/L

Egn. 6a

Displacement; flow failure may be possible if Dh>6m
Displacement

Displacement

Sloping Ground

Egn. 6b

Displacement; flow failure may be possible if Dh>6m
Displacement

Displacement

Proj No.: 38.0000030332 Date: 11/15/2024
General Parameters: Units Limits
Parameter
M 6.7 Mw 6<M<8
R 58 km R>=0.5km
Ro 21
R* 79
Boring Specific Parameters:
Boring Number: LB-3
Comment:| only sandy
Soils
Case:
Top of Layer 12.5 ft
Bottom of Layer 17.5 ft
Tis 5. ft
Tis 152 m  1<T15<15
Fis 45. % see Fig 5
(Dso)1s 0.1 mm see Fig 5
comment on Fig 5: OK
Zr 125 ft
Zy 3.81 m 1<Zt<10
Free-Face n (rivers or channels):
Santa Ana
River S of
Description: Site
H(ft) 20. ft
L(ft) 5500. ft
w 0.36 % 1<W<20
Log Dh=| -1.45
Dh (m)=| 0.04 m Dh<6m
Dh (ft)=| 0.12 ft
Dh (in)=| 1.41 in.
Sloping Ground Condition:
A elevation (ft) 2.
horiz. distance (ft) 100.
Slope, $ 2. % 0.1<S<6
Log Dh=| -0.58
Dh (m)=| 0.26 m Dh<6m
Dh (ft)=| 0.85 ft
Dh (in.)=[ 10.25 in.
References:
Bartlett, S.F., Youd, T.L, 1995, “Emperical Prediction of Liquefaction-Induced Lateral Spread,” ASCE Journal of Geotechnical Engineering, Vol 121, No. 4, April, 1995.
Youd, T.L., DeDen, D.W., Bray, J.D., Sancio, R., Cetin, K.O., Gerber, T.M., 2009, “Zero-Displacement Lateral Spreads, 1999 Kocaeli, Turkey, Earthquake®, ASCE Journal of January 2009.
Youd, T.L., Hansen, C.M., Bartlett, S.F., 2002, Revised Multilinear Regression Equations for Prediction of Lateral Spread Displacement, ASCE Journal of i December 2002.
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GENERAL EARTHWORK AND GRADING SPECIFICATIONS FOR ROUGH GRADING
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General

11

1.2

Intent: These General Earthwork and Grading Specifications are for the grading and
earthwork shown on the approved grading plan(s) and/or indicated in the
geotechnical report(s). These Specifications are a part of the recommendations
contained in the geotechnical report(s). In case of conflict, the specific
recommendations in the geotechnical report shall supersede these more general
Specifications.  Observations of the earthwork by the project Geotechnical
Consultant during the course of grading may result in new or revised
recommendations that could supersede these specifications or the recommendations
in the geotechnical report(s).

The Geotechnical Consultant of Record: Prior to commencement of work, the
owner shall employ the Geotechnical Consultant of Record (Geotechnical
Consultant). The Geotechnical Consultants shall be responsible for reviewing the
approved geotechnical report(s) and accepting the adequacy of the preliminary
geotechnical findings, conclusions, and recommendations prior to the
commencement of the grading.

Prior to commencement of grading, the Geotechnical Consultant shall review the
"work plan" prepared by the Earthwork Contractor (Contractor) and schedule
sufficient personnel to perform the appropriate level of observation, mapping, and
compaction testing.

During the grading and earthwork operations, the Geotechnical Consultant shall
observe, map, and document the subsurface exposures to verify the geotechnical
design assumptions. If the observed conditions are found to be significantly
different than the interpreted assumptions during the design phase, the Geotechnical
Consultant shall inform the owner, recommend appropriate changes in design to
accommodate the observed conditions, and notify the review agency where required.
Subsurface areas to be geotechnically observed, mapped, elevations recorded,
and/or tested include natural ground after it has been cleared for receiving fill but
before fill is placed, bottoms of all “remedial removal" areas, all key bottoms, and
benches made on sloping ground to receive fill.

The Geotechnical Consultant shall observe the moisture-conditioning and
processing of the subgrade and fill materials and perform relative compaction
testing of fill to determine the attained level of compaction. The Geotechnical
Consultant shall provide the test results to the owner and the Contractor on a routine
and frequent basis.
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The Earthwork Contractor: The Earthwork Contractor (Contractor) shall be
qualified, experienced, and knowledgeable in earthwork logistics, preparation and
processing of ground to receive fill, moisture-conditioning and processing of fill,
and compacting fill. The Contractor shall review and accept the plans, geotechnical
report(s), and these Specifications prior to commencement of grading. The

Contractor shall be solely responsible for performing the grading in accordance with
the plans and specifications.

The Contractor shall prepare and submit to the owner and the Geotechnical
Consultant a work plan that indicates the sequence of earthwork grading, the
number of "spreads" of work and the estimated quantities of daily earthwork
contemplated for the site prior to commencement of grading. The Contractor shall
inform the owner and the Geotechnical Consultant of changes in work schedules
and updates to the work plan at least 24 hours in advance of such changes so that
appropriate observations and tests can be planned and accomplished. The
Contractor shall not assume that the Geotechnical Consultant is aware of all grading
operations.

The Contractor shall have the sole responsibility to provide adequate equipment and
methods to accomplish the earthwork in accordance with the applicable grading
codes and agency ordinances, these Specifications, and the recommendations in the
approved geotechnical report(s) and grading plan(s). If, in the opinion of the
Geotechnical Consultant, unsatisfactory conditions, such as unsuitable soil,
improper moisture condition, inadequate compaction, insufficient buttress key size,
adverse weather, etc., are resulting in a quality of work less than required in these
specifications, the Geotechnical Consultant shall reject the work and may
recommend to the owner that construction be stopped until the conditions are
rectified.

Preparation of Areas to be Filled

2.1

Clearing and Grubbing: Vegetation, such as brush, grass, roots, and other
deleterious material shall be sufficiently removed and properly disposed of in a
method acceptable to the owner, governing agencies, and the Geotechnical
Consultant.

The Geotechnical Consultant shall evaluate the extent of these removals depending
on specific site conditions. Earth fill material shall not contain more than 1 percent
of organic materials (by volume). No fill lift shall contain more than 5 percent of
organic matter. Nesting of the organic materials shall not be allowed.
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2.2

2.3

2.4

2.5

If potentially hazardous materials are encountered, the Contractor shall stop work in
the affected area, and a hazardous material specialist shall be informed immediately
for proper evaluation and handling of these materials prior to continuing to work in
that area.

As presently defined by the State of California, most refined petroleum products
(gasoline, diesel fuel, motor oil, grease, coolant, etc.) have chemical constituents
that are considered to be hazardous waste. As such, the indiscriminate dumping or
spillage of these fluids onto the ground may constitute a misdemeanor, punishable
by fines and/or imprisonment, and shall not be allowed.

Processing: Existing ground that has been declared satisfactory for support of fill by
the Geotechnical Consultant shall be scarified to a minimum depth of 6 inches.
Existing ground that is not satisfactory shall be overexcavated as specified in the
following section. Scarification shall continue until soils are broken down and free
of large clay lumps or clods and the working surface is reasonably uniform, flat, and
free of uneven features that would inhibit uniform compaction.

Overexcavation: In addition to removals and overexcavations recommended in the
approved geotechnical report(s) and the grading plan, soft, loose, dry, saturated,
spongy, organic-rich, highly fractured or otherwise unsuitable ground shall be
overexcavated to competent ground as evaluated by the Geotechnical Consultant
during grading.

Benching: Where fills are to be placed on ground with slopes steeper than 5:1
(horizontal to vertical units), the ground shall be stepped or benched. Please see the
Standard Details for a graphic illustration. The lowest bench or key shall be a
minimum of 15 feet wide and at least 2 feet deep, into competent material as
evaluated by the Geotechnical Consultant. Other benches shall be excavated a
minimum height of 4 feet into competent material or as otherwise recommended by
the Geotechnical Consultant. Fill placed on ground sloping flatter than 5:1 shall
also be benched or otherwise overexcavated to provide a flat subgrade for the fill.

Evaluation/Acceptance of Fill Areas: All areas to receive fill, including removal
and processed areas, key bottoms, and benches, shall be observed, mapped,
elevations recorded, and/or tested prior to being accepted by the Geotechnical
Consultant as suitable to receive fill. The Contractor shall obtain a written
acceptance from the Geotechnical Consultant prior to fill placement. A licensed
surveyor shall provide the survey control for determining elevations of processed
areas, keys, and benches.
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Fill Material

3.1

3.2

3.3

General: Material to be used as fill shall be essentially free of organic matter and
other deleterious substances evaluated and accepted by the Geotechnical Consultant
prior to placement. Soils of poor quality, such as those with unacceptable gradation,
high expansion potential, or low strength shall be placed in areas acceptable to the
Geotechnical Consultant or mixed with other soils to achieve satisfactory fill
material.

Oversize: Oversize material defined as rock, or other irreducible material with a
maximum dimension greater than 8 inches, shall not be buried or placed in fill
unless location, materials, and placement methods are specifically accepted by the
Geotechnical Consultant. Placement operations shall be such that nesting of
oversized material does not occur and such that oversize material is completely
surrounded by compacted or densified fill. Oversize material shall not be placed
within 10 vertical feet of finish grade or within 2 feet of future utilities or
underground construction.

Import: If importing of fill material is required for grading, proposed import
material shall meet the requirements of Section 3.1. The potential import source
shall be given to the Geotechnical Consultant at least 48 hours (2 working days)
before importing begins so that its suitability can be determined and appropriate
tests performed.

Fill Placement and Compaction

4.1

4.2

Fill Layers: Approved fill material shall be placed in areas prepared to receive fill
(per Section 3.0) in near-horizontal layers not exceeding 8 inches in loose thickness.
The Geotechnical Consultant may accept thicker layers if testing indicates the
grading procedures can adequately compact the thicker layers. Each layer shall be
spread evenly and mixed thoroughly to attain relative uniformity of material and
moisture throughout.

Fill Moisture Conditioning: Fill soils shall be watered, dried back, blended, and/or
mixed, as necessary to attain a relatively uniform moisture content at or slightly over
optimum. Maximum density and optimum soil moisture content tests shall be
performed in accordance with the American Society of Testing and Materials
(ASTM Test Method D1557-91).
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