








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Procedure for the evaluation of soil liquefaction resistance (all soils), Robertson (2010)

Calculation of soil resistance against liquefaction is performed according to the Robertson & Wride (1998) procedure. This

procedure used in the software, slightly differs from the one originally published in NCEER-97-0022 (Proceedings of the NCEER

Workshop on Evaluation of Liquefaction Resistance of Soils). The revised procedure is presented below in the form of a

flowchart1:

1  P.K. Robertson, 2009.  “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on

Performance-based Design in Earthquake Geotechnical Engineering – from case history to practice, IS-Tokyo, June 2009
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CPT 

qi, fs, O'vo, cr' vo, Pa = I atm 
all same units as PR 

• 
Initial stress exponent: n = 1.0; Calculate Qi11, Fr, le 

n=0.38l(lc)+0.05( ::" )-0.15 

n~l.O 

Iterate until change inn, lln $ 0.0 I 
.. • 

CN =( :.:Jn 
• 

0 =[(q, -a,o)J.c F,. = ( f, )•100 -tn N 
Pc q, -a,,o 

r 

IC = ~3.47 - log Qt,, )2 + (1.22 + logF, )2 r·s 

- I _j_ 

le$ 2.50 2.50 <le< 2.70 le 2: 2.70 

- -

Iflc $ 1.64, K: = 1.0 ' 
Wlten 1.64 < le $ 2.60 
Kc= 5.58Ie3 - 0.403 Ic4 - 21.63 I/+ 33.751c - 17.88) Kc = 6 X 10-' (1,) 16.16 

If 1.64 <le< 2.36 AND Fr< 0.5%, set Kc= 1.0 

i 

Qtn.cs = Kc • Qm ' 

1 
CRR1 s = 93[Q:n,c, ]

3 
+ 0.08 

• 1000 CRR,.s = 0.053Q1 

50 Qin.CS 160 



Procedure for the evaluation of soil liquefaction resistance, Idriss & Boulanger (2008)
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qc: tip resistance, f5 : sleeve friction 
Ova, Ova': in situ vertical total and effective stress 

m = 1.338 - 0.249 x (qclN)°- 264 

iterate until change in m, flm < 0.01 

qclNcs = qclN + ~qclN 

where: 

(I 63 I 9.7 I' ~)21 
A -(5 4 qclN) l • FC+0.01,FC+O.Ol . 
L.lqclN - . + Xe 

16 

( q,!.V,, I ( qc!Nc, )" ( qc!Nc, )J I ( qc!N" 
0
)
4 3j' 

CRR . = / s40 , 67 so 114 • 
M~7.5, 0v 0 ~1 

CRRM-l 5 , _1 = 0.80 x+xK 0 
- • ,avo- Ovn 



Procedure for the evaluation of soil liquefaction resistance (sandy soils), Moss et al. (2006)
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CPT 

Initial estimate using raw tip measurements, friction 
ratio. Calculate q, 1. Repeat until an acceptable 
convergence tolerance is achieved. 



Procedure for the evaluation of soil liquefaction resistance, Boulanger & Idriss(2014)
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r 

FS. = CRRM=7.5,u:=uum - liq 
,_ 

~ 
, CSR,11=7.5,u: =Imm " 

I '-

r .... 
O"v ~ 1 1 CRR, = '= =exp[qcLVcs +(qcLVcs)

1 
-(qcLVcs)

3 
+(qcl~'cs)

4 
-2.80] CSRM=1.5,u;:4.mm =0.65 ci -rd MSF K 

V g CT J{ 
75 ·"· 1mm 113 1000 140 137 

\. .) 

I I , .... 
rd= exp[ a(z)+ ,B(z)-M] 

( 
qcLVcs = qcLV + 6-qcLV 

a(z) =-l.012-1.126sin (- 2 -+5.133) ti =(11.9+ q,tN)ex (1.63-_2_2__-(~)
2
] 

11.73 
qclN 14.6 p FC +2 FC+ 2 

,B(z) = 0.106+0.118sin(- 2 -+5.142) 
-C qc 

11.28 
qcLV - N•p 

a 

'" I 

~v. =( ~r sl.7 
, ,, 

K" = 1- C" In ( ;~) s 1.1 

LJ ( ) 0.2M 
with - m = 1.338-0249 qcLVcs 0.264 s ms 0.782 

1 
.... 

c" = o264 s 0.3 
\. .J 

I 
37.3-827(qclJ\cs) 

FC =80(Ic+CFc)-137 
.... 

with 0%sFcs100% 
I 

MSF = l+(MSF"""' -1)( 8.64exp(-:)-J.325) u le =[(3.47-log(Q)/ +(1.22+log(F)/J 5 

MSF = J.09+(qcn;,, )
1 s; 2.2 Q = ( q. ~a-,,,,)(~. J with 0.5 s n s 1.0 per Robertson & Wride (1998) 

""" 180 

T 
F = ( /, )-100% ( ~ and a-,. at start of earthquake shaking qc -0",,,, 

I 

( ~ at time of CPT sounding 



Procedure for the evaluation of liquefaction-induced lateral spreading displacements

 
Site investigation 

with SPT or 
CPT 

Design 
earthquake 

Ground 
geometry 

SPT data with 
fines content 

measurements or CPT data 

Moment magnitude 

of earthquake (M w ) 
and peak surface 

acceleration ( a max ) 

Geometric parameters  

for each of different 
zones in level (or 

gently sloping) ground 

with (or without) a free 
face 

Liquefaction potential analysis  
to calculate FS, (N 1 ) 60cs  or 

(q c1N ) cs 

( using the NCEER SPT- 

or CPT-based method ( Youd et al. 

2001)) 

Calculation of the lateral  
displacement index 

(LDI) 

( using Figure 1 and Equation [3])  

Zones with three major  

geometric parameters or  
less - free face height (H), 
the distance to a free face  

(L), or/and slope (S) 

Zones with 
more than 
three major 

geometric 

parameters 

L/H 
or/and 

S 

Estimated lateral displacement, LD  

For gently sloping ground without a free face,  

LD = (S + 0.20) · LDI (for 0.2% < S < 3.5%) 

For level ground with a free face,  

      
( 

LD = 6 · (L/H)
-0.8

 · LDI (for 5 < L/H < 40) 

Evaluation of 
lateral 

displacements 

based on 
other 

approaches 

and 
engineering 

judgment 

If 
(N 1 ) 60cs  < 14 

or 

( q c1N ) cs  < 70 

evaluate 

potential 
of 

flow 

liquefaction 

1  Flow chart illustrating major steps in estimating liquefaction-induced lateral spreading displacements using the proposed approach

1 Figure 1

1 Equation [3]
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1  "Estimating liquefaction-induced ground settlements from CPT for level ground", G. Zhang, P.K. Robertson, and R.W.I. Brachman

60 

-~ o,-40% ...... 
50 - -·--·' 

! .:-..; \ c-
40 ·e \ 0 SC¾ 

f Zmsax 

LDI-
0 

'Ymaxdz 

,_ 

\ (Iii 
m 30 .c 
Uj, 

\ .2 60'% 

~ 20 --\ \ u 
E 70% 

\ \ ;::I 

E 80% 
")i' 0 ~ «l 00% 
:::E 

0 
0.0 ,0.5 1.0 1.5 2.0 

Factor of safety; FS 



Procedure for the estimation of seismic induced settlements in dry sands

Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL CONFERENCE ON

RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in honor of professor I. M. Idriss, San

Diego, CA
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Average shear stTess, -r0 

- . '_ ~ "!Ill' - CSR • O"uo - 0.65 • -- • O"uo • •a 
g 

• Estimate small shear stTain moclulus, ~ 

G 0 = 0.0188 -l10(0j5l-l.68)J-cqt - cru) 

• Estimate shear sh-ain amJ)litmle, '! 

(based on Pradel (1998)) 

y = · R • 100 ('lo) 11 + er.. eb-R l 
1 + er. 

"!Ill' . R = -(Note "!Ill' wdG 0 same uruts) 
Go 

er. = 0.0389 • [ :: l + 0.124 

b = 6400 • f ;: 1 

• Estim,,te volumehic stTain in 15 cycles 

_ (N 1)6oi::s [ l-120 

euol(l5) - "'I· 20 

(N 1)60.,cs = Qtn..,cs 

8.5 -[1 - ~1 
4.6 

• Volumehic sh<1h1 h1 clesig:n emthquake 

[
N ]0.45 

Iuol = euol( 15) • Tf 
NC = (Iv1 - 4):l.11 

• Seismic settlement, s 

GVIT 

s = 2 • [Iuol • dz 



Liquefaction Potential Index (LPI) calculation procedure

Graphical presentation of the LPI calculation procedure

Calculation of the Liquefaction Potential Index (LPI) is used to interpret the liquefaction assessment calculations in terms of

severity over depth. The calculation procedure is based on the methology developed by Iwasaki (1982) and is adopted by AFPS.

 

To estimate the severity of liquefaction extent at a given site, LPI is calculated based on the following equation:

LPI =

where:

FL = 1 - F.S. when F.S. less than 1

FL = 0 when F.S. greater than 1

z depth of measurment in meters

 

Values of LPI range between zero (0) when no test point is characterized as liquefiable and 100 when all points are characterized

as susceptible to liquefaction. Iwasaki proposed four (4) discrete categories based on the numeric value of LPI:

⦁ LPI = 0 : Liquefaction risk is very low

⦁ 0 < LPI <= 5 : Liquefaction risk is low

⦁ 5 < LPI <= 15 : Liquefaction risk is high

⦁ LPI > 15 : Liquefaction risk is very high
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20 

[ (10 -0,5z) X F1 xdz 

Fr 
W(z) 10 0.0 LO 2J0 0 
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Shear-Induced Building Settlement (Ds) calculation procedure

The shear-induced building settlement (Ds) due to liquefaction below the building can be estimated using the relationship

developed by Bray and Macedo (2017): 

where Ds is in the units of mm, c1= -8.35 and c2= 0.072 for LBS ≤ 16, and c1= -7.48 and c2= 0.014 otherwise. Q is the

building contact pressure in units of kPa, HL is the cumulative thickness of the liquefiable layers in the units of m, B is the

building width in the units of m, CAVdp is a standardized version of the cumulative absolute velocity in the units of g-s, Sa1 is

5%-damped pseudo-acceleration response spectral value at a period of 1 s in the units of g, and ε is a normal random variable

with zero mean and 0.50 standard deviation in Ln units. The liquefaction-induced building settlement index (LBS) is: 

where z (m) is the depth measured from the ground surface > 0, W is a foundation-weighting factor wherein W = 0.0 for z less

than Df, which is the embedment depth of the foundation, and W = 1.0 otherwise. The shear strain parameter (ε_shear) is the

liquefaction-induced free-field shear strain (in %) estimated using Zhang et al. (2004). It is calculated based on the estimated Dr

of the liquefied soil layer and the calculated safety factor against liquefaction triggering (FSL).
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Ln(Ds) =cl+ c2 *LBS+ 0.58 * Ln (Tanh (:L)) + 

4.59 * Ln(Q) - 0.42 * Ln(Q)2 - 0.02 * B + 
0.84 * Ln(CAVdp) + 0.41 * Ln(Sal) + E 

LBS= L W * Sshear d= 
z 



References

⦁ Lunne, T., Robertson, P.K., and Powell, J.J.M 1997. Cone penetration testing in geotechnical practice, E & FN Spon Routledge,

352 p, ISBN 0-7514-0393-8.

⦁ Boulanger, R.W. and Idriss, I. M., 2007. Evaluation of Cyclic Softening in Silts and Clays. ASCE Journal of Geotechnical and 

Geoenvironmental Engineering June, Vol. 133, No. 6 pp 641 -652

⦁ Boulanger, R.W. and Idriss, I. M., 20 14. CPT AND SPT BASED LIQUEFACTION TRIGGERING PROCEDURES. DEPARTMENT OF 

CIVIL & ENVIRONMENTAL ENGINEERING COLLEGE OF ENGINEERING UNIVERSITY OF CALIFORNIA AT DAVIS

⦁ Robertson, P.K. and Cabal, K.L., 2007 , Guide to Cone Penetration Testing for Geotechnical Engineering. Available at no cost at 

http://www.geologismiki.gr/

⦁ Robertson, P.K. 1990. Soil classification using the cone penetration test. Canadian Geotechnical Journal, 27 (1), 151 -8.

⦁ Robertson, P.K. and Wride, C.E., 1998. Cyclic Liquefaction and its Evaluation based on the CPT Canadian Geotechnical Journal,

1998, Vol. 35, August.

⦁ Youd, T.L., Idriss, I.M., Andrus, R.D., Arango, I., Castro, G., Christian, J.T., Dobry, R., Finn, W.D.L., Harder, L.F., Hynes , M.E., 

Ishihara, K., Koester, J., Liao, S., Marcuson III, W.F., Martin, G.R., Mitchell, J.K., Moriwaki, Y., Power, M.S., Robertson, P.K., 
Seed, R., and Stokoe, K.H., Liquefaction Resistance of Soils: Summary Report from the 1996 NCEER and 1998 NCEER/NSF 
Workshop on Evaluation of Liquefaction Resistance of Soils, ASCE, Journal of Geotechnical & Geoenvironmental Engineering, 
Vol. 127, October, pp 817 -833

⦁ Zhang, G., Robertson. P.K., Brachman, R., 2002, Estimating Liquefaction Induced Ground Settlements from the CPT, Canadian 

Geotechnical Journal, 39: pp 1168 -1180

⦁ Zhang, G., Robertson. P.K., Brachman, R., 2004, Estimating Liquefaction Induced Lateral Displacements using the SPT and CPT, 

ASCE, Journal of Geotechnical & Geoenvironmental Engineering, Vol. 130, No. 8, 861 -871

⦁ Pradel, D., 1998, Procedure to Evaluate Earthquake -Induced Settlements in Dry Sandy Soils, ASCE, Journal of Geotechnical & 

Geoenvironmental Engineering, Vol. 124, No. 4, 364-368

⦁ Iwasaki, T., 1986, Soil liquefaction studies in Japan: state -of-the-art, Soil Dynamics and Earthquake Engineering, Vol. 5, No. 1, 

2-70

⦁ Papathanassiou G., 2008, LPI -based approach for calibrating the severity of liquefaction -induced failures and for assessing the 

probability of liquefaction surface evidence, Eng. Geol. 96:94 –104

⦁ P.K. Robertson, 2009, Interpretation of Cone Penetration Tests - a unified approach., Canadian Geotechnical Journal, Vol. 46, 

No. 11, pp 1337-1355

⦁ P.K. Robertson, 2009. “Performance based earthquake design using the CPT”, Keynote Lecture, International Conference on 

Performance-based Design in Earthquake Geotechnical Engineering - from case history to practice, IS -Tokyo, June 2009

⦁ Robertson, P.K. and Lisheng, S., 2010, “Estimation of seismic compression in dry soils using the CPT” FIFTH INTERNATIONAL 

CONFERENCE ON RECENT ADVANCES IN GEOTECHNICAL EARTHQUAKE ENGINEERING AND SOIL DYNAMICS, Symposium in 
honor of professor I. M. Idriss, SAN diego, CA

⦁ R. E. S. Moss, R. B. Seed, R. E. Kayen, J. P. Stewart, A. Der Kiureghian, K. O. Cetin, CPT -Based Probabilistic and Deterministic 

Assessment of In Situ Seismic Soil Liquefaction Potential, Journal of Geotechnical and Geoenvironmental Engineering, Vol. 132 , 
No. 8, August 1, 2006

⦁ I. M. Idriss and R. W. Boulanger, 2008. Soil liquefaction during earthquakes, Earthquake Engineering Research Institute 

MNO-12

⦁ Jonathan D. Bray & Jorge Macedo, Department of Civil & Environmental Engineering, Univ. of California, Berkeley, CA, USA, 
Simplified procedure for estimating liquefaction -induced building settlement, Proceedings of the 19th International Conference 
on Soil Mechanics and Geotechnical Engineering, Seoul 201

CLiq v.3.3.3.4 - CPT Liquefaction Assessment Software 441



Petra Geosciences
Wineville Market and Villages
Jurupa Valey, CA

CPT Shear Wave Measurements

S-Wave Interval
Tip Geophone Travel S-Wave Velocity S-Wave

Depth Depth Distance Arrival from Surface Velocity
Location (ft) (ft) (ft) (msec) (ft/sec) (ft/sec)

CPT-3 10.04 9.04 9.26 15.40 601
20.01 19.01 19.11 26.32 726 903
30.02 29.02 29.09 36.72 792 959
40.03 39.03 39.08 48.08 813 880

Shear Wave Source Offset - 2 ft

S-Wave Velocity from Surface = Travel Distance/S-Wave Arrival
Interval S-Wave Velocity = (Travel Dist2-Travel Dist1)/(Time2-Time1)
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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. 

OSHPD 

21-392 
Latitude, Longitude: 33.974639, -117.537384 
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; Little Steps 0 
tl.ll} Montessori Preschool Y C, Art For Fun 3 Custom Painting Services 9 
Go gle 

Date 

Design Code Reference Document 

Risk Category 

Site Class 

Type Value 

Ss 1.601 

S1 0.578 

SMs 1.601 

SM1 null -See Section 11.4.8 

Sos 1.067 

So1 null -See Section 11.4.8 

Type Value 

soc null -See Section 11.4.8 

Fa 

Fv null -See Section 11.4.8 

PGA 0.66 

FPGA 1.1 

PG~ 0.726 

TL 8 

SsRT 1.601 

SsUH 1.698 

SsD 1.723 

S1RT 0.578 

S1UH 0.629 

S10 0.6 

PGAd 0.702 

Description 

;::.: 
:T 
)> 
< 
11> 

10/2/2023, 10:32:55 AM 

ASCE7-16 

II 

O-Sliff Soil 

MCER ground motion. (for 0.2 second period) 

Description 

MCER ground motion. (for 1.0s period) 

Site-modified spectral acceleration value 

Site-modified spectral acceleration value 

Numeric seismic design value at 0.2 second SA 

Numeric seismic design value at 1.0 second SA 

Seismic design category 

Site amplification factor at 0.2 second 

Site amplification factor at 1.0 second 

MCEG peak ground acceleration 

Site amplification factor at PGA 

Site modified peak ground acceleration 

Long-period transition period in seconds 

Probabilistic risk-targeted ground motion. (0.2 second) 

Map data ©2023 Google 

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration 

Factored deterministic acceleration value. (0.2 second) 

Probabilistic risk-targeted ground motion. (1.0 second) 

Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration. 

Factored deterministic acceleration value. (1.0 second) 

Factored deterministic acceleration value. (Peak Ground Acceleration) 



Type Value Description 

PGAuH 0.66 Uniform-hazard (2% probability of exceedance in 50 years) Peak Ground Acceleration 

CRs 0.943 Mapped value of the risk coefficient at short periods 

CR1 0.919 Mapped value of the risk coefficient at a period of 1 s 

Cv 1.42 Vertical coefficient 



DISCLAIMER 

While the information presented on this website is believed to be correct. SEAOC /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 I 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 substiMe 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. 

--- --- -----------
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_____________________________________________________   ______________________________________ 
 
PETRA GEOSCIENCES, INC. Laboratory Address: 1251 W. Pomona Road, Unit 103, Corona, CA, 92882 
J.N. 21-392 

LABORATORY TEST PROCEDURES 
 
Soil Classification 

Soil materials encountered within the property were classified and described in accordance with the Unified 

Soil Classification System and in general accordance with the current version of Test Method ASTM  

D 2488. The assigned group symbol is presented on Plate D-1. 

 

Laboratory Maximum Dry Unit Weight and Optimum Moisture Content 

The maximum dry unit weight and optimum moisture content of the on-site soils were determined for a 

selected bulk sample in accordance with current version of Method A of ASTM D 1557. The results of 

these tests are presented on Plate D-1. 

 

Expansion Index 

An expansion index test was performed on a selected bulk sample of the on-site soils in accordance with 

the current version of Test Method ASTM D 4829. The test result is presented on Plate D-1. 

 

Corrosivity Screening 

Chemical and electrical analyses were performed on a selected bulk sample of onsite soils to determine 

soluble sulfate content, chloride content, pH (acidity) and minimum electrical resistivity. These tests were 

performed in accordance with the current versions of California Test Method Nos. CTM 417, CTM 422 

and CTM 643, respectively. The results of these tests are presented on Plate D-1. 

 



 

 ____________________________________________________________________________________________________________________________________  
 
PETRA GEOSCIENCES, INC. Laboratory Address: 1251 W. Pomona Road, Unit 103, Corona, CA, 92882 
J.N. 21-392 PLATE D-1 

LABORATORY DATA SUMMARY* 

Boring 
Number 

Sample 
Depth 

(ft.) 
Soil Description 

Max. Dry 
Density 1 

(pcf) 

Optimum 
Moisture1 

(%) 

Expansion 
Index2 

CBC Soil 
Classification3 

Sand 
Equivalent4 

Sulfate 
Content5 

(%) 

Chloride 
Content6 

(ppm) 
pH7 

Minimum 
Resistivity7 
(Ohm-cm) 

TP-4 0-5 Silty Sand 123.0 10.8 0 SM ------ 0.039 330 8.62 1900 

TP-10 0-5 
Silty Sand with 

clay  
130.5 9.0 28 SM/SC ------- 0.126 412.5 8.03 720 

B-4(A) 0-5 Silty Sand 125.5 12.0 0 SM ------- 0.063 ------ ---- ------- 

B-11(A) 0-5 Clayey Sand 124.5 11.0 36 SC ------- 0.069 ------ ---- ------- 

 
Note: (A) LGC, 2005 
 

Test Procedures: 1  Per ASTM Test Method D 1557 5  Per Caltrans Test Method 417 

 2  Per ASTM Test Method D 4829 6  Per Caltrans Test Method 422 

 3  Per ASTM Test Method D 4829 Table 1, Per CBC 2010 7  Per Caltrans Test Method 643 

 4  Per ASTM Test Method D2419 8  Per ASTM Test Method D 1140 
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Total Depth of Boring, Dt (ft): 20
Diameter of Hole, D (in): 8
Diameter of Pipe, d (in): 3
Agg. Correction (% Voids): 40
Pre-soak depth (ft): 5

1st Reading 2nd Reading
10 15.66 19.00 40.1 0.25 102.4
10 15.00 19.42 53.0 0.19 130.0
10 14.75 18.17 41.0 0.24 80.3
10 15.00 18.42 41.0 0.24 86.1
10 14.92 18.33 40.9 0.24 83.7
10 14.83 18.25 41.0 0.24 82.0

Percolation Rate: 0.24 min/in

82 gal/day/ft
2

82
Infiltration Rate: 11.3 in/hr*

(Porchet Method)

r = D / 2
Ho = Dt - Do

Hf = Dt - Df 

DH = ΔD = Ho - Hf 

Havg = (Ho + Hf) / 2

*Raw Number, Does Not Include a Factor of Safety

Reference: RCFCWCD, Design Handbook for LIDBMP, dated September, 2011

DATE: June 2022
J.N.: 21-392 Figure 2

Diversified Pacific / Wineville Market and Villages
Jurupa Valley, California

PERCOLATION TEST SUMMARY

PETRA GEOSCIENCES, INC.

 COSTA MESA  TEMECULA  VALENCIA  PALM DESERT  CORONA  SAN DIEGO

Test Number: P-1

40880 County Center Drive, Suite M
Temecula, CA 92591

PHONE: (951) 600-9271

Perc. Rate 
(gal/day/ft^2)

Shallow Percolation Test Method

Time 
Interval 
(min)

Depth to Water Surface         
Dw (ft)

Change 
in Head 

(in)

Perc. 
Rate 

(min/in)

where Infiltration Rate, It = DH (60r) / Dt (r + 2Havg )

--t~l-
A. J~ 

Dw - .... 

I- l 
Dt 

• 

• • • • • ,i, 

~PETRA 1 I 
~ GEOSCIENCES- I I 



Total Depth of Boring, Dt (ft): 20
Diameter of Hole, D (in): 8
Diameter of Pipe, d (in): 3
Agg. Correction (% Voids): 40
Pre-soak depth (ft): 5

1st Reading 2nd Reading
10 11.00 14.00 36.0 0.28 34.0
10 10.40 13.50 37.2 0.27 32.8
10 10.50 13.50 36.0 0.28 32.0
10 10.20 13.20 36.0 0.28 30.8
10 10.40 13.40 36.0 0.28 31.6
10 10.20 13.20 36.0 0.28 30.8

Percolation Rate: 0.28 min/in

31 gal/day/ft
2

82
Infiltration Rate: 4.3 in/hr*

(Porchet Method)

r = D / 2
Ho = Dt - Do

Hf = Dt - Df 

DH = ΔD = Ho - Hf 

Havg = (Ho + Hf) / 2

*Raw Number, Does Not Include a Factor of Safety

Reference: RCFCWCD, Design Handbook for LIDBMP, dated September, 2011

DATE: June 2022
J.N.: 21-392

Test Number: P-2

40880 County Center Drive, Suite M
Temecula, CA 92591

PHONE: (951) 600-9271

Perc. Rate 
(gal/day/ft^2)

Shallow Percolation Test Method

Time 
Interval 
(min)

Depth to Water Surface         
Dw (ft)

Change 
in Head 

(in)

Perc. 
Rate 

(min/in)

where Infiltration Rate, It = DH (60r) / Dt (r + 2Havg )

Figure 3

Diversified Pacific / Wineville Market and Villages
Jurupa Valley, California

PERCOLATION TEST SUMMARY

PETRA GEOSCIENCES, INC.

 COSTA MESA  TEMECULA  VALENCIA  PALM DESERT  CORONA  SAN DIEGO

--t~l-
A. J~ 

Dw - .... 

I- l 
Dt 

• 

• • • • • ,i, 

~PETRA 1 I 
~ GEOSCIENCES- I I 



Total Depth of Boring, Dt (ft): 18
Diameter of Hole, D (in): 8
Diameter of Pipe, d (in): 3
Agg. Correction (% Voids): 40
Pre-soak depth (ft): 5

1st Reading 2nd Reading
10 11.20 12.00 9.6 1.04 10.6
10 11.00 11.80 9.6 1.04 10.3
10 11.40 12.10 8.4 1.19 9.5
10 10.90 11.60 8.4 1.19 8.8
10 11.00 11.70 8.4 1.19 8.9
10 11.10 11.80 8.4 1.19 9.1

Percolation Rate: 1.19 min/in

8.9 gal/day/ft
2

82
Infiltration Rate: 1.2 in/hr*

(Porchet Method)

r = D / 2
Ho = Dt - Do

Hf = Dt - Df 

DH = ΔD = Ho - Hf 

Havg = (Ho + Hf) / 2

*Raw Number, Does Not Include a Factor of Safety

Reference: RCFCWCD, Design Handbook for LIDBMP, dated September, 2011

DATE: June 2022
J.N.: 21-392 Figure 4

Diversified Pacific / Wineville Market and Villages
Jurupa Valley, California

PERCOLATION TEST SUMMARY

PETRA GEOSCIENCES, INC.

 COSTA MESA  TEMECULA  VALENCIA  PALM DESERT  CORONA  SAN DIEGO

Test Number: P-3

40880 County Center Drive, Suite M
Temecula, CA 92591

PHONE: (951) 600-9271

Perc. Rate 
(gal/day/ft^2)

Shallow Percolation Test Method

Time 
Interval 
(min)

Depth to Water Surface         
Dw (ft)

Change 
in Head 

(in)

Perc. 
Rate 

(min/in)

where Infiltration Rate, It = DH (60r) / Dt (r + 2Havg )
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Total Depth of Boring, Dt (ft): 19
Diameter of Hole, D (in): 8
Diameter of Pipe, d (in): 3
Agg. Correction (% Voids): 40
Pre-soak depth (ft): 5

1st Reading 2nd Reading
10 11.20 11.90 8.4 1.19 8.0
10 11.00 11.70 8.4 1.19 7.8
10 11.10 11.70 7.2 1.39 6.7
10 11.00 11.70 8.4 1.19 7.8
10 11.20 11.80 7.2 1.39 6.8
10 10.90 11.50 7.2 1.39 6.6

Percolation Rate: 1.39 min/in

6.6 gal/day/ft
2

82
Infiltration Rate: 0.9 in/hr*

(Porchet Method)

r = D / 2
Ho = Dt - Do

Hf = Dt - Df 

DH = ΔD = Ho - Hf 

Havg = (Ho + Hf) / 2

*Raw Number, Does Not Include a Factor of Safety

Reference: RCFCWCD, Design Handbook for LIDBMP, dated September, 2011

DATE: June 2022
J.N.: 21-392 Figure 5

Diversified Pacific / Wineville Market and Villages
Jurupa Valley, California

PERCOLATION TEST SUMMARY

PETRA GEOSCIENCES, INC.

 COSTA MESA  TEMECULA  VALENCIA  PALM DESERT  CORONA  SAN DIEGO

Test Number: P-4

40880 County Center Drive, Suite M
Temecula, CA 92591

PHONE: (951) 600-9271

Perc. Rate 
(gal/day/ft^2)

Shallow Percolation Test Method

Time 
Interval 
(min)

Depth to Water Surface         
Dw (ft)

Change 
in Head 

(in)

Perc. 
Rate 

(min/in)

where Infiltration Rate, It = DH (60r) / Dt (r + 2Havg )
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APPENDIX F 
  
  

 
SLOPE STABILITY ANALYSIS 

  

~PETRA ~ GEOSCIENCES••c. 
SOLID AS A ROCK 



















































STANDARD GRADING SPECIFICATIONS 

 

 

Page 6 

VIII. CONSTRUCTION CONSIDERATIONS 

 

A. Erosion control measures, when necessary, shall be provided by the Contractor during grading 

and prior to the completion and construction of permanent drainage controls. 

 

B. Upon completion of grading and termination of observations by the Geotechnical Consultant, 

no further filling or excavating, including that necessary for footings, foundations, large tree 

wells, retaining walls, or other features shall be performed without the approval of the 

Geotechnical Consultant. 

 

C. Care shall be taken by the Contractor during final grading to preserve any berms, drainage 

terraces, interceptor swales, or other devices of permanent nature on or adjacent to the property. 

 

 
S:\!BOILERS-WORK\REPORT INSERTS\STANDARD GRADING SPECS 
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