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SOIL EXPLORATION LOG

PROJECT: Proposed Residential Development JOB NO.: 23-032 TEST HOLE NO.:

CLIENT: Juan Carlos Frias

LOCATION: see plan

ELEVATION:

1

DATE: 4/19/23

100

LOGGED BY: JC EXCAVATING EQUIPMENT: hollow-stem auger
DEPTH TO WATER: 15.8' CAVING:
SUMMARY OF SUBSURFACE CONDITIONS:
This log is part of the report prepared by Duco Engineering, Inc. for this project and should be read together with the report. This summary applies only to
the location of the test hole at the time of the excavation. Subsurface conditions may differ at other locations and may change at this location with the
passage of time. The data presented is a simplification of the actual conditions encountered.
0 SAMPLE DATA
= H =£ = 5 g .
=< S8 ZY « az &
=2 [ 3z [gg 28| ¢ |pESCRIPTION ¥ FS
2 [ =g |7F = = 25 TR
A &} =0 3
0 A FILL 0-5.5', silty fine SAND, tan to light brown, dry
B 5
235 | B[ ; | SP- | 5.5'-8.5, silty fine SAND, moderately firm, grey-tan, 8.2
[ | rasra] SM damp
ERENR|
L.
C I 2111 SP | 8.5'-18', coarse SAND with varying amounts of silt,
| 10 S light tan, damp, firm
3,710 | |-t 4.8
i 15 o o
278 SRS SP o2 15.8, silt seam, groundwater 205
18'-51.5', very coarse silty SAND and fine gravel,
medium coarseness below 30', grey-tan
B 20
9,20,23 9.2
B 25
8,11,16 121
B 30
y 5,17,23 121
DUCO ENGINEERING, INC. FIGURE NO.: 3




SOIL EXPLORATION LOG

23-032  TEST HOLE NO.:

JOB NO.:

PROJECT: Proposed Residential Development

SAMPLE DATA
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51.5', EOB
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SOIL EXPLORATION LOG

PROJECT: Proposed Residential Development JOB NO.: 23-032 TEST HOLE NO.: 2
CLIENT: Juan Carlos Frias DATE: 4/19/23
LOCATION: see plan ELEVATION: 100.3
LOGGED BY: JC EXCAVATING EQUIPMENT: hollow-stem auger
DEPTH TO WATER: 16.1' CAVING:

SUMMARY OF SUBSURFACE CONDITIONS:

This log is part of the report prepared by Duco Engineering, Inc. for this project and should be read together with the report. This summary applies only to
the location of the test hole at the time of the excavation. Subsurface conditions may differ at other locations and may change at this location with the
passage of time. The data presented is a simplification of the actual conditions encountered.

o SAMPLE DATA
z o d 22 gl E » £ £ .
=2 [ 3z [gg 28| ¢ |pESCRIPTION ¥ FS
2= < ) 7 =) ~n A - 9 =0
4 ° C 28 5| °
0 A FILL 0-3', topsail, silty fine SAND, dark brown
B |/::t 14 SP- | 314", silty fine SAND, light brown to tan, damp, firm
NI '
e SM below 4
i 5 AL E
I 3,59 IR 4.9 111.7/88.5
ik
e
AN
N
A g
B 10 J :,‘E L: Ll
I 36,7 s 6.0 113.1/89.6
AL
- | ‘ . E 1]
dor L]
LI E
15 Cl:ii-]sP 14'-21.5', silty coarse SAND, grey-tan, firm, wet
I 122133 [ e 5.8 117.9/90.8
16.1', groundwater
- 20 nnnnnnnnnn R
I 15,16,22|  |[5iii: 24.4 113.6|87.5
21.5', EOB
- 25 -
- 30 -

DUCO ENGINEERING, INC. FIGURE NO.: 4




PROJECT: Proposed Residential Development JOB NO.: 23-032 TEST HOLE NO.:

SOIL EXPLORATION LOG

CLIENT: Juan Carlos Frias
LOCATION: see plan

DATE: 4/19/23

_ 3

ELEVATION: 101

LOGGED BY: JC EXCAVATING EQUIPMENT: hollow-stem auger
DEPTH TO WATER: 15.75' CAVING:
SUMMARY OF SUBSURFACE CONDITIONS:
This log is part of the report prepared by Duco Engineering, Inc. for this project and should be read together with the report. This summary applies only to
the location of the test hole at the time of the excavation. Subsurface conditions may differ at other locations and may change at this location with the
passage of time. The data presented is a simplification of the actual conditions encountered.
0 SAMPLE DATA
z o d 22 gl E » £ £ .
=2 [ 3z [gg 28| ¢ |pESCRIPTION ¥ FS
2 [ =g |7F = = 25 TR
A &} g S 3
0 A FILL| 0-3.5', topsoil, silty fine SAND with organics, tan to
light brown, dry
Tal, T BT 6.8
B B |53t s SP-[3.5"9, silty fine SAND, light brown to tan, damp, firm
Fratc] SM below 4'
-5 HASE
l 57,12 T‘: ‘L: 1" 5.1 111.9|88.7
] \ \ il
N
AR
B
10 Cli::ifsp 9'-21.5, silty coarse SAND, grey-tan, firm, damp
I 47,9 N 10.5'-11", lens of finer sand 6.2 112.7|86.8
s 15 | o
l 712,14 | |2l L 13.7 115.5/89.0
,,,,,,,,,,,, 15.75', groundwater
S 19", rock
| 20 ERR
l 6,18,19 234 113.2|87.2
21.5', EOB
- 25 _
- 30 _
DUCO ENGINEERING, INC. FIGURE NO.: 5




SOIL EXPLORATION LOG

PROJECT: Proposed Residential Development JOB NO.: TEST HOLE NO.: 4
CLIENT: Juan Carlos Frias DATE: 4/19/23
LOCATION: see plan ELEVATION: 101
LOGGED BY: JC EXCAVATING EQUIPMENT: hollow-stem auger
DEPTH TO WATER: 18 CAVING: None
SUMMARY OF SUBSURFACE CONDITIONS:
This log is part of the report prepared by Duco Engineering, Inc. for this project and should be read together with the report. This summary applies only to
the location of the test hole at the time of the excavation. Subsurface conditions may differ at other locations and may change at this location with the
passage of time. The data presented is a simplification of the actual conditions encountered.
0 SAMPLE DATA
=2 B 3z 5% 22| % |DESCRIPTION 2z 25 .
2~ | =2 [2H 7| = ag z3 |78
Z ¢ 25 2z
0 A FILL 0-3', topsaoll, silty fine SAND, brown, loose
B H : J‘E SP-| 3'-16/, silty fine SAND, light tan to grey, firm, damp
wiiry SM
B 5 L r .
1,11 T 8.7
— el g
sy
Ay
M
- 10 AR
R
4.4 EREES 2.8
| IFEN
M
LR
RN
AR
B 15 RN
8,9,15 Z\Z\Ef L1 1.2
— c ,5::,: SP | 16'-21.5), silty coarse SAND, grey-tan, firm, damp
uuuuuuuuuuuu g
B 20 w0 Feiis .
6,10,15 R 23.9
[ | 21.5', EOB
- 25 _
- 30 _

DUCO ENGINEERING, INC.

FIGURE NO.: 6




Job No.: 23-032 3480 Crestmore Rd., Jurupa Valley, CA Page B-1

B.APPENDIX: FIELD AND LABORATORY TESTING

B1.0 Laboratory Test Procedures

Laboratory tests were performed in general accordance with test methods of the American Society for
Testing and Materials (ASTM) or other suggested methods. Test procedures are explained below:

B1.1 Shear Strength

Shear strength characteristics of subsurface soils were evaluated by direct shear testing, in conformance with
ASTM D3080. In this method, three (3) or more soil samples (either in-place or remolded to replicate
observed or anticipated field conditions) are submerged and consolidated under unique normal loads. After
consolidating, each sample is sheared at a constant rate (strain controlled) in a shear box, with shear
resistance and displacement measured, recorded, and analyzed. The samples were tested in a 2.5-inch O.D.
circular shear box, using a controlled displacement rate of 0.0250-inch per minute in general accordance
with ASTM D3080.

B1.2 Settlement

Settlement characteristics of representative samples were evaluated by means of laboratory consolidation
tests. Samples were tested in a consolidometer using a dead weight lever system for load application in
general accordance with ASTM D2435.

B1.3 Expansive Index (El)

Expansion tests were performed on representative surface soils in general accordance with the standard
procedure of Expansion Index test ASTM 4829. In this testing procedure, the remolded sample is compacted
at 50 percent saturation, and, after remolding, the sample is confined under a pressure of 144 psf. and
allowed to soak for twenty-four hours. The resulting volume change due to an increase in moisture content is
recorded together along with the initial moisture content and dry density. The corresponding Expansion Index
is presented in Appendix B.

B1.4 Corrosivity

Corrosivity tests were previously performed on composite samples to evaluate the pH and electrical
resistance of the soils. These tests were reportedly conducted in general accordance with California Test
method No. 643. Soluble Chlorides were evaluated in general accordance with California test method No.
422. The concentration of soluble sulfate was also evaluated in general accordance with California test
method No. 417. Duco Engineering, Inc. does not practice corrosion engineering. We recommend a competent
corrosion engineer be retained to further evaluate and test the site soils, as required, to provide specific
corrosion mitigation methods appropriate for the project.
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B2.0 Laboratory Test Results

The results of the laboratory tests are presented on the following tables, and subsequent figures. The moisture
content results are indicated on the exploratory boring logs, previously presented in Appendix A.

Table B2.1 Maximum Unit Weight and Expansive Index

Soil Type Opt. Moist. Max. Unit Wh. El
A/B 9.4% 126.2 pcf 28
C 8.6% 129.8 pcf 0

Table B2.2 Corrosive Properties

Soil Type Soluble Sulfate Soluble Chloride Min. Resistivity pH
(CA 417) (CA 422) (CA 643)
A (B-2 @ 0-3") 115 ppm 71 ppm 4650 ohm-cm 7.4




3000 Peak ult. A4
C, psf 48 0 P% )4
¢, deg 37.5 35.1 1A
Tan(¢) 0.77 0.70 T
' d Wl -
| 77
X % 2000 T
I AL
22 o
7 9; pd ‘X
g8 A
f% 1000 P AR
2 a Pzl
AR
/f
i
{
o//,
0 1000 2000 3000 4000 5000 6000
Normal Stress, psf
3000 Sample No. 1 2 3
Water Content, % 5.0 5.0 5.0
2500 Dry Density, pcf 1119 1119 1119
E Saturation, % 28.0 28.0 28.0
o 2000 £ | Void Ratio 0.4780 0.4780 0.4780
a8 Diameter, in. 242 242 242
2 HEN Height, in. 100 1.00 1.0
& 1900117 ~ 3 Water Content, % 180 180  18.0
® l/ . | Dry Density, pcf 111.9 1119 1119
c'/C) 1000 é Saturation, % 100.0 100.0 100.0
[ _ % | Void Ratio 04780 0.4780 0.4780
| MWW
I’ 2 Diameter, in. 242 242 242
500 el ) Height, in. .00 1.00  1.00
Normal Stress, psf 500 1000 2000
0 Peak Stress, psf 432 816 1584
0 5 10 15 20 Strain, % 2.7 4.6 3.7
Strain, % Ult. Stress, psf 360 672 1416
Strain, % 8.5 9.9 8.3
Strain rate, in./min. 0.025 0.025 0.025

Sample Type: drive
Description: silty fine SAND, light brown to tan,
damp, firmer

Assumed Specific Gravity= 2.65
Remarks:

Client: Juan Carlos Frias

Project: Proposed Residential Development

3480 Crestmore Rd.
Source of Sample: 2

Proj. No.: 23-032

Depth: 5

Date Sampled: 4/19/23

Figure 7

Tested By: EW Checked By: JC




CONSOLIDATION TEST REPORT

-0.4
Water
0.0@=
Added
'.-\\
~—
0.4
0.8
1.2 \
: \
T
)
2 16
©
o
)
o
2.0.\
L
24 \
~ \
§~~~
\\
T —
—~—
2.8 )
3.2
3.6
0.01 0.1 1 10
Applied Pressure - ksf
Natural Dry Dens. Overburden P Initial Void
LL Pl Sp. Gr. C ;
Saturation | Moisture (pcf) P (ksf) (ksf) Ratio
21.5% 6.2 % 93.7 NV NP 2.65 .01 5.2 0.766
MATERIAL DESCRIPTION USCS AASHTO
silty coarse SAND, grey-tan, firm, damp SP
Project No. 23-032 Client: Juan Carlos Frias Remarks:
Project: Proposed Residential Development
3480 Crestmore Rd.
Source of Sample: 3 Depth: 10
[ch..!:gc, IN:c,-] Figure 8

Tested By: EW

Checked By: JC




CONSOLIDATION TEST REPORT

0.6
0.2
Water
*~— Added
/1
0.2
_1’..\\
0.6 \
1.0 \
: \
[
0
e 14
@
o
0]
o
1.8
=~
\‘
2.2 T
\\~~~\ \
\\\
2.6 I
3.0
3.4
0.01 0.1 1 10
Applied Pressure - ksf
Natural Dry Dens. Overburden P Initial Void
LL PI Sp. Gr. c )
Saturation | Moisture (pcf) e (ksf) (ksf) Ratio
27.5% 5.8 % 106.3 NV NP 2.65 .01 2.7 0.557
MATERIAL DESCRIPTION USCs AASHTO
silty coarse SAND, grey-tan, firm, wet SP
Project No. 23-032 Client: Juan Carlos Frias Remarks:
Project: Proposed Residential Development
3480 Crestmore Rd.
Source of Sample: 2 Depth: 15
[ch..!:gc, IN:c,-] Figure 9

Tested By: EW Checked By: JC




Particle Size Distribution Report
ASTM D422 & D1140

e o &Y Sx N8 3 2§ 88§ 8 33§
100 \ MTrmTry T \ \ \ AL
\ 1 T A | \ \ \ LA
90 ! T | T T 17
\ 1 T A | \ N \ \ LA
80 i T Q \i \L i i T
L RN NN
. 70 \ T T L N R A N \ L 1t
\ 1 T A | \ \ \ \\ \ LA
L
=z 60 1 L e s | 1 \V\\ 1 \ ‘ e 1 T
w \ 1 T A | \ \ \ \ \ \\ LA
E 50 1 H Attt 1 1 \! ‘ -ttt
g \ 1 T A | \ \ \ \ LA
% 40 | L i B R | | | \ R
\ 1 T A | \ N \ \ LA
o
30 | A | | % | | \ R
N
\ 1 T A | \ \ § LA
S NN
0 1 A L NN
\ 1 T A | \ \ \ \
0 \ 1 A \ \ \ \ | |
100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm.
% +3" % Gravel % Sand % Fines
° Coarse Fine Coarse| Medium Fine Silt Clay
o 0.8 19.0 63.2 6.8
O 0.8 31.0 53.3 3.8
A 18.1 35.3 16.8 9.8
o 5.6 46.6 359 8.3
v 15.7 354 17.6 4.9
LL PL Dgs Deo D5 D3 D45 D10 Cc Cy
O NV NP 0.9516 0.3210 0.2602 0.1872 0.1303 0.0949 1.15 3.38
] NV NP 0.7957 0.4403 0.3893 0.2892 0.1995 0.1655 1.15 2.66
A NV NP 1.8674 1.3028 0.5265 0.1640 0.0777 1.91 24.02
< NV NP 1.3255 0.5982 0.4783 0.3079 0.1617 0.0981 1.61 6.10
\Y NV NP 2.1949 1.4461 0.5822 0.2952 0.1962 0.79 11.19
Material Description USCS AASHTO
O silty fine SAND, tan to light brown, dry SP-SM A-3
O silt seam, coarse sand SP
A very coarse SAND and fine gravel SW-SM A-1-b
¢ very coarse SAND and fine gravel SW-SM A-1-b
v_very coarse SAND and fine gravel SP A-1-b
Project No. 23-032 Client: Juan Carlos Frias Remarks:
Project: Proposed Residential Development
O Source of Sample: 1 Depth: 5
O Source of Sample: 1 Depth: 15
A Source of Sample: 1 Depth: 20
<© Source of Sample: 1 Depth: 35
v Source of Sample: 1 Depth: 45
Qgtgc, INC- Figure 10

Checked By: JC
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C.APPENDIX: GENERAL GRADING RECOMMENDATIONS

All grading, including cuts, fills, overexcavations, etc., should be conducted under the oversight of this firm,
and should be in accordance with the recommendations and provisions of the current California Building
Code and any additionally governing design or construction codes, including local regulations. The following
should be considered general recommendations; recommendations in the main body test of this report should
be adhered to where they differ from those given below.

C.1 Structural Fills

Structural fills should not be founded on any loose, disturbed, uncertified, and/or unapproved material.
Structural fills are generally defined as any fill materials placed in the support of any building or earth
structure, including buildings, swimming pools, retaining walls, fill slopes, etc. Structural fills may only be
founded on approved native material (i.e., alluvium or bedrock) or certified compacted fill. Typically, no
topsoil or colluvium should remain below any structural fills.

C.2 Overexcavation

Unless otherwise specified, overexcavation of surface soils as required should extend into approved native
material and/or certified compacted fill, penetrating all loose, disturbed and/or unsuitable soils per the
direction of the geotechnical engineer or subsequent representative. Overexcavation should extend laterally
outside the building footprint (a) 5 feet, or (b) a distance equal to the depth of adjacent excavation,
whichever is greater. Areas where this requirement cannot be met (i.e., adjacent property lines, structures,
etc.) should be reviewed for by this firm on a case-by-case basis. Minimum depth of overexcavation should
be specified by this firm but should (unless specified otherwise) extend two (2) feet below the proposed
footing bottom elevation(s) if the removal of unsuitable surface materials will not already extend to that
depth.

C.3 Fill Placement

All fill materials placed under the direction of this firm should be placed as a compacted fill, with a relative
compaction of at least 90% with respect to the maximum dry unit weight evaluated in accordance with ASTM
D1557, unless otherwise specified at the direction of the municipal authority or this firm (i.e., road base
compacted to 95%, deep fills compacted to 93%, etc.). Fill materials should be moistened or dried back to
115-120% of the optimum moisture content, placed in six (6) to eight (8) inch-thick loose lifts, and compacted
with the appropriate equipment. This firm should test compaction for every two (2) feet of fill thickness, or
1000 cubic yards placed, whichever occurs first.
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C.4 Fill Slopes, Retaining Wall Backfills

Any fill slopes or retaining walls placed should conform to the design recommendations of this firm, as
specified in the geotechnical report and/or respective details, attached herein as pertinent. A subdrain
should be installed at the heel of any geotechnical installation—slope, retaining wall, or otherwise. The
contractor and/or client are responsible for verifying that the municipal authority does not have additional,
stricter requirements than those specified herein for such construction.

C.5 Grading/Earthwork Inspection

As a condition of grading approval, this firm should be afforded the opportunity to observe, inspect, and
approve all back-cuts, excavation bottoms, subdrains, foundation excavations, and grading operations.
Should in-field conditions differ from those observed during the geotechnical evaluation, revisions to the
recommendations made by the geotechnical engineer and/or geologist may become necessary. While
governing codes specify minimum required inspections for compacted fill placement, this firm reserves the
right to perform such inspections and oversight as frequently as necessary to accept geotechnical
responsibility for the work performed in good faith.
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Mirafi 140N or Equivalent Filter Fabric
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D.LIQUEFACTION ANALYSIS



Disaggregation Report

Disaggregation

15

10

% Contribution to Hazard

Parameter Summary

Model: NSHM Conterminous U.S. 2018
Latitude: 33.9948°
Longitude: -117.394°

Site Class: D (Vs30 260)

Intensity Measure Type: PGA

Return Period: 475 (10% in 50)

Component: Total

B c=(x.-25)
B:=[25.-2
Be=[2.-1.5)
[Je=[1.5.-1)
[Je=[1..-0.5)
[]e=[-05..0)
[Je=[0.05)
[Je=[05..1)
Be=[1.15)
BW:=115.2
BWce=12.25)
We=[25. +x)



Disaggregation Summary

Disaggregation targets

Return period : 475 yrs
Exceedance rate : 2.105e-3 yr'

PGA ground motion : 5.044e-1 g

Totals

Binned : 100 %
Residual : 0 %

Trace : 0.26 %

Mode (largest m-r bin)

m: 8.1
r:12.58 km
€:040

Contribution : 7.42 %

Discretization

r:min = 0.0, max = 1000.0, A = 20.0 km
m:min=4.4, max=94,A=0.2

€:min=-3.0,max=3.0,A=0.50

Recovered targets

Return period : 462.24011 yrs

Exceedance rate : 2.163e-3 yr '

Mean (over all sources)

m:6.78
r:16.01 km
€:1.080

Mode (largest m-r-go bin)

m: 8.1
r:12.57 km
€:0.3%90

Contribution : 3.43 %

Epsilon keys

€0 : [« .. -2.5)

e1:[-2.5..-2.0)

€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)

€11 :[2.5 .. +0]



Disaggregation Contributions

Source Set L, Source

Type

UCERF3 Fault Model 3.1
San Jacinto (San Bernardino) (4)
San Andreas (San Bernardino, north) (5)
Elsinore (Glen lvy) (0)
Mill Creek (San Andreas, north branch) (0)
Whittier [1] (0)
San Andreas (San Bernardino, south) (0)

UCERF3 Fault Model 3.2
San Jacinto (San Bernardino) (4)
San Andreas (San Bernardino, north) (5)
Elsinore (Glen lvy) (0)
Mill Creek (San Andreas, north branch) (0)
San Andreas (San Bernardino, south) (0)

FaultSystem

FaultSystem

UCERF3 Fault Model 3.1 (opt) Grid
PointSourceFinite: -117.394, 34.044
PointSourceFinite: -117.394, 34.044

UCERF3 Fault Model 3.2 (opt) Grid

PointSourceFinite: -117.394, 34.044
PointSourceFinite: -117.394, 34.044

r

12.57
22.71
24.81
22.07
24.48
23.46

12.57
22.71
24.81
22.07
23.46

7.43
7.43

7.43
7.43

NNNo N
U1 VOO
O—= O~ ON
PR G W o I G W )
= NO O
= WON-—-W

5.64 0.90
5.64 0.90

lon

117.290°W
117.269°W
117.545°W
117.270°W
117.588°W
117.222°W

117.290°W
117.269°W
117.545°W
117.270°W
117.222°W

117.394°W
117.394°W

117.394°W
117.394°W

lat

34.067°N
34.171°N
33.811°N
34.171°N
33.833°N
34.150°N

34.067°N
34.171°N
33.811°N
34.171°N
34.150°N

34.044°N
34.044°N

34.044°N
34.044°N

az %

27.47
9.44
6.36
1.61
1.23
1.18
1.17

27.28
50.02 9.41
30.41 6.41
214.34 2.71
30.07 1.28
42.49 1.18

22.66
1.01
1.01

22.59
1.01
1.01

50.02
30.41
214.34
30.07
224.85
42.49

0.00
0.00

0.00
0.00



14175 Telephone Ave. Chino, CA 91710
www.ducoengineering.com
909.594.7414

| §

DUCO ENGINEERING
SPT BASED LIQUEFACTION ANALYSIS REPORT

Project title : 23-032 SPT Name: Boring #1
Location : Crestmore Rd., JurupaValley

:: Input parameters and analysis properties ::

Analysis method: Boulanger & Idriss, 2014 G.W.T. (in-situ): 15.80 ft
Fines correction method: Boulanger & Idriss, 2014 G.W.T. (earthg.): 8.50 ft
Sampling method: Sampler wo liners Earthquake magnitude M,;:  6.78
Borehole diameter: 200mm Peak ground acceleration:  0.50 g
Rod length: 4.00 ft Eqg. external load: 0.00 tsf
Hammer energy ratio: 1.33
Raw SPT Data CSR - CRR Plot FS Plot LPI
4] 4]
6] 6
8 & 4 8 v
10 7] Duying earthg. 10 7] During earthq.
12 12
14 14 \
16 16
18] P\ 18]
20 20
22 22
e 2 241 n g 24
e = 26 et = 26
a 2 5q ] a a 5q ]
) o 28 ) o 28
[a] [a] 30_' [a] o 30_'
32 32
34 34
364 364
38 38
40 40
42] 42]
44 ] 44 ]
46 46
48] 48]
504 L L B 50 N (— (—
0 10 20 30 40 50 0 0.2 0.4 0.6 0.8 1 . . 0 0.2 0.4
SPT Count (blows/ft) CSR - CRR Factor of Safety Liquefaction potential

CRR 7.50 clean sand curve
0.8 F.S. color scheme

1 Liquefaction [} Almos.t certain. it will liquefy
[ Very likely to liquefy
0.7+ [J Liquefaction and no liq. are equally likely
i [ Unlike to liquefy
0.6 [ Almost certain it will not liquefy
o | LPI color scheme
£ 0.5+ [ Very high risk
ﬁ J [ High risk
L isk
§ 0.4 [] Lowrisl
& | o
L o
T 0.3+
>
U -
0.2+
0.1+
1 No Liquefaction
0.0 —t——
0 5 10 15 20 25 30 35 40 45 50
Corrected Blow Count N1(60),cs
LigSVs 2.3.1.5 - SPT & Vs Liquefaction Assessment Software Page: 1

Project File: C:\Users\james\OneDrive - ducoengineering.com\Work Files\2023\23-032 Prelim JV\23-032 lig.Isvs



This software is registered to: Duco Engineering

:: Overall Liquefaction Assessment Analysis Plots ::

Raw SPT Data CSR - CRR Plot FS Plot Vertical Liq. Settlements Lateral Liq. Displacements
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:: Field input data ::

Test
Depth
()
2.75
7.00
11.00
14.65
16.90
20.75
26.00
31.00
36.00
41.00
46.00
50.00

SPT Field Fines
Value Content

(blows) (%)
99 6.80

8 6.80

17 3.80

15 3.80

15 3.80

43 9.80

27 9.80

40 9.80

42 8.30

28 8.30

38 4.90

41 4.90

Abbreviations

Depth:
SPT Field Value:
Fines Content:
Unit Weight:
Infl. Thickness:
Can Liquefy:

Unit
Weight
(pcf)
120.00
120.00
120.00
120.00
130.00
130.00
130.00
130.00
130.00
130.00
130.00
130.00

Thickness

Infl.

(ft)

5.50
3.00
5.00
2.30
2.20
5.50
5.00
5.00
5.00
5.00
5.00
3.00

Depth at which test was performed (ft)
Number of blows per foot
Fines content at test depth (%)

Unit weight at test depth (pcf)

Can

Liquefy

No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Thickness of the soil layer to be considered in settlements analysis (ft)
User defined switch for excluding/including test depth from the analysis procedure

:: Cyclic Resistance Ratio (CRR) calculation data ::

Depth SPT Unit oy, U, G'vo m Cn Ce Cs Cr Cs (Ni)eéo FC  A(Ni)so (Ni)socs CRR7s
(ft) Field Weight (tsf) (tsf) (tsf) (%)
Value (pcf)

2.75 99 120.00 0.17 0.00 0.17 0.26 1.63 1.33 1.15 0.75 1.20 222 6.80 0.10 222 4.000
7.00 8 120.00 0.42 0.00 042 046 153 133 1.15 0.80 1.20 18 6.80 0.10 18 4.000
11.00 17 120.00 0.66 0.00 0.66 035 1.18 133 1.15 0.85 1.20 31 3.80 0.00 31 4.000
14.65 15 120.00 0.88 0.00 0.88 040 1.08 133 115 0.85 1.20 25 3.80 0.00 25 0.290
16.90 15 130.00 1.03 0.03 099 039 1.03 133 115 095 1.20 27 3.80 0.00 27 0.347
20.75 43 130.00 1.28 0.15 112 026 098 133 115 095 1.20 74 9.80 1.06 75 4.000
26.00 27 130.00 1.62 0.32 130 027 095 133 115 095 1.20 45 9.80 1.06 46 4.000
31.00 40 130.00 194 047 147 026 092 133 115 1.00 1.20 67 9.80 1.06 68 4.000
36.00 42 130.00 2.27 0.63 164 026 089 133 1.15 1.00 1.20 69 8.30 0.46 69 4.000
41.00 28 130.00 2.59 0.79 1.81 0.27 087 133 115 1.00 1.20 44 8.30 0.46 44 4.000
46.00 38 130.00 2.92 094 197 026 085 133 1.15 1.00 1.20 59 4.90 0.00 59 4.000
50.00 41 130.00 3.18 1.07 2.11 026 0.83 133 1.15 1.00 1.20 63 4.90 0.00 63 4.000

Abbreviations

oy: Total stress during SPT test (tsf)

Uo: Water pore pressure during SPT test (tsf)

O'vo! Effective overburden pressure during SPT test (tsf)

m: Stress exponent normalization factor

Cu: Overburden corretion factor

Ce: Energy correction factor

Gs: Borehole diameter correction factor

Cr: Rod length correction factor

Cs: Liner correction factor

Nieoy:  Corrected Nspr to a 60% energy ratio

A(N1)so Equivalent clean sand adjustment

Niso)es: Corected Nyo) value for fines content

CRR;5: Cyclic resistance ratio for M=7.5
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:: Cyclic Stress Ratio calculation (CSR fully adjusted and normalized) ::

Depth Unit Ov,eq Uo,eq leoleq Fa a CSR MSFmax (N1)60cs MSF CSReq,M=7,5 Ksigma CSR* FS
(ft) Weight (tsf) (tsf) (tsf)
(pcf)
2.75 120.00 0.17 0.00 0.17 1.00 1.00 0.325 2.20 222 1.31 0.247 1.10 0.225 2.000 o
7.00 120.00 0.42 0.00 0.42 0.98 1.00 0.319 1.42 18 1.11 0.288 1.10 0.262 2.000 o
11.00 120.00 0.66 0.08 0.58 0.97 1.00 0.356 2.06 31 1.28 0.279 1.10 0.254 2.000 o
14.65 120.00 0.88 0.19 0.69 0.95 1.00 0.395 1.72 25 1.19 0.332 1.07 0.310 0.935 @
16.90 130.00 1.03 0.26 0.76 0.94 1.00 0.409 1.82 27 1.22 0.337 1.06 0.318 1.088 ©
20.75 130.00 1.28 0.38 0.89 0.92 1.00 0.426 2.20 75 1.31 0.324 1.05 0.309 2.000 o
26.00 130.00 1.62 0.55 1.07 0.89 1.00 0.436 2.20 46 1.31 0.332 1.00 0.333 2.000 o
31.00 130.00 1.94 0.70 1.24 0.86 1.00 0.437 2.20 68 1.31 0.333 095 0.349 2.000 e
36.00 130.00 2.27 0.86 1.41 0.83 1.00 0.434 2.20 69 1.31 0.330 0.92 0.361 2.000 o
41.00 130.00 2.59 1.01 1.58 0.80 1.00 0.427 2.20 44 1.31 0.325 0.88 0.368 2.000 e
46.00 130.00 2.92 1.17 1.75 0.77 1.00 0.417 2.20 59 1.31 0.318 0.85 0.373 2.000 o
50.00 130.00 3.18 1.30 1.88 0.75 1.00  0.409 2.20 63 1.31 0.311 0.83 0.375 2.000 o
Abbreviations
Oiyeq: Total overburden pressure at test point, during earthquake (tsf)
Wo,eqt Water pressure at test point, during earthquake (tsf)
O\vo,eq- Effective overburden pressure, during earthquake (tsf)
rq: Nonlinear shear mass factor
a: Improvement factor due to stone columns
CSR: Cyclic Stress Ratio
MSF : Magnitude Scaling Factor
CSReqm=7.5: CSR adjusted for M=7.5
Ksigma: Effective overburden stress factor
CSR™: CSR fully adjusted (user FS applied)™
FS: Calculated factor of safety against soil liquefaction
** User FS: 1.00
:: Liquefaction potential according to Iwasaki ::
Depth FS F wz Thickness I,
(ft) (ft)
2.75  2.000 0.00 9.58 4.25 0.00
7.00 2.000 0.00 8.93 4.25 0.00
11.00 2.000 0.00 8.32 4.00 0.00
14.65 0.935 0.07 7.77 3.65 0.57
16.90 1.088 0.00 7.42 2.25 0.00
20.75 2.000 0.00 6.84 3.85 0.00
26.00 2.000 0.00 6.04 5.25 0.00
31.00 2.000 0.00 5.28 5.00 0.00
36.00 2.000 0.00 4.51 5.00 0.00
41.00 2.000 0.00 3.75 5.00 0.00
46.00 2.000 0.00 2.99 5.00 0.00
50.00 2.000 0.00 2.38 4.00 0.00
Overall potential I, : 0.57
I, = 0.00 - No liquefaction
I, between 0.00 and 5 - Liquefaction not probable
I, between 5 and 15 - Liquefaction probable
I, > 15 - Liquefaction certain
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:: Vertical settlements estimation for dry sands ::

Depth (Ni)eo Tav p Gmax a

(ft)

2.75
7.00

(tsf)

222 0.05 0.11 0.90 0.13
18 0.13 0.28 0.62 0.13

Abbreviations

Tav:
p:
GITIaX:
a, b:
'
€15,
Nc:
Ence
Ah:
AS:

Average cyclic shear stress
Average stress

Maximum shear modulus (tsf)
Shear strain formula variables
Average shear strain
Volumetric strain after 15 cycles
Number of cycles

Volumetric strain for number of cycles N, (%)

Thickness of soil layer (in)
Settlement of soil layer (in)

23990.80

13695.74

0.00
0.00

&5

0.00
0.00

Cumulative settlemetns:

:: Vertical & Lateral displ.acements estimation for saturated sands ::

Depth (N1)50g;5

(ft)

11.00
14.65
16.90
20.75
26.00
31.00
36.00
41.00
46.00
50.00

Yiim Fq FSiiq  VYmax

(%) (%)
31 404 -0.16 2.000 0.00
25 8.88 0.23 0935 4.08
27 6.92 0.11 1.088 2.91
75 0.00 -3.74 2.000 0.00
46 0.19 -1.27 2.000 0.00
68 0.00 -3.12  2.000 0.00
69 0.00 -3.21 2.000 0.00
44 0.34 -1.11 2.000 0.00
59 0.00 -2.34 2.000 0.00
63 0.00 -2.68 2.000 0.00

Cumulative settlements:

Abbreviations

Ylim:
Fo/N:
Y max:
ey
Sv-1p:
LDI:

Limiting shear strain (%)

Maximun shear strain factor

Maximum shear strain (%)

Post liquefaction volumetric strain (%)
Estimated vertical settlement (in)
Estimated lateral displacement (ft)

e
weight
factor
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.00

e
(%)

0.00
0.97
0.64
0.00
0.00
0.00
0.00
0.00
0.00
0.00

dz
(ft)

5.00
2.30
2.20
5.50
5.00
5.00
5.00
5.00
5.00
3.00

0.436

Nc Enc ENnc
weight (%)

factor
9.20 0.00 0.00
9.20 1.00 0.06

sv-lD
(in)

0.000
0.267
0.169
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.00

LDI
(ft)

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

Ah
(ft)

5.50
3.00

0.045

AS
(in)

0.000
0.045
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