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. Minimum 12-inch-Mde column of 3/4" - 1 1/2"
‘open graded gravel wrapped in filter fabric.

,vFil'te‘r fabric (shbuld consist of
Mirafi 140N or equivalent)

4 inch perforated pipe. Perforated pipe shouid
consist of 4" diameter ABS SDR-35 or PVC
Schedule 40 or approved equivalent with the
perforations laid down. Pipe should be laid on
at'ieast 2 inches of open-graded gravel.

* Vertical height (h) and slope angle
of backcut per soils report. Based
on geologic conditions, configuration
of backcut may require revisions

(i.e. reduced vertical height,
revised slope angle, etc.)

'€ PETRA

RETAINING WALL BACKFILL
AND SUBDRAIN DETAILS

FIGURE RW-1




IMPORTED SAND BACKFILL

/ Sioped or level ground surface

On-site native soil cap
(12" thick)

‘Non-expansive imported
'sand, SE>30.

open graded gravel wrapped in filter
fabric.

consist of 4" diameter ABS SDR-35 or PVC
Schedule 40 or approved equivalent with the
perforations laid down. Pipe shouid be faid on
at least 2 inches of open-graded gravel.

* At base of wall, the non-expansive
backfill materials should extend to a
min. distance of 2' or to a horizontal
distance equal to the heel width of
the footing, whichever is greater.
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RETAINING WALL BACKFILL
PETRA AND SUBDRAIN DETAILS FIGURE RW-2




IMPORTED GRAVEL OR CRUSHED ROCK BACKFILL

/‘
/

V> Sloped or level ground surface

P

\.I
[

- On-site native soil cap
* (12" thick)

- Non-expansive imported
gravel or crushed rock

nstallfilter fabric (Mirafi 140N
r equal) to prevent migration
-of fines into backfill.

Watgrp_roofing compound

4 inch perforated pipe. Perforated pipe should
-consist of 4" diameter ABS SDR-35 or PVC
Schedule 40 or approved equivalent with the
-perforations laid down. If pea gravel used,
‘pipe should be encased in 1 cubic foot per
-foot min. of 3/4" - 1 1/2" open-graded gravel
‘wrapped in filter fabric (Mirafi 140N or equai)
Pipe should be laid on at least 2 inches of
gravel.

* At base of wall, the non-expansive
backfili materials should extend to a
min. distance of 2' or to a horizontal
distance equal to the heel width of
the footing, whichever is greater.

<<<<¢

RETAINING WALL BACKFILL
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APPENDIX A

EXPLORATION LOGS

CPT TEST DATA
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Key to Soil and Bedrock Symbols and Terms

0
- 2 GRAVELS Clean Gravels GW | Well-graded gravels, gravel-sand mixfures, little or no fines
o T =] g 2] more than half of coarse | (less than 5% fines) | GP_| Poorly-graded gravels, gravel-sand mixtures, litile or no fines
.5 g o8 8 ] fraction is larger than #4 Gravels GM | Silty Gravels, poorly-graded gravel-sand-silt mixtures
E2ege O % sieve with fines GC | Clayey Gravels, poorly-graded gravel-sand-clay mixtures
2@ E SE £ E = SANDS Clean Sands SW | Well-graded sands, gravelly sands, [ittle or no fines
a8 f, 2 .2 5| more than half of coarse | (less than 5% fines) | SP | Poorly-graded sands, gravelly sands, little or o lines
S =4 -uc) Slfraction is smaller than #4) Sands SM | Silty Sands, poorly-graded sand-gravel-silt mixtures
A 5 :3 sieve with fines SC_ | Clayey Sands, poorly-graded sand-gravel-clay mixtures
g :E ML Inorganic silts & very fine sands, silty or clayey fine sands,
= f =] “ 9 SILTS & CLAYS clayey silts with slight plasticity
AEY ; = Liquid Limit cL Inorganic clays of low to medium plasticity, gravelly clays,
B JE B o o 8 Less Than 50 sandy clays, silty clays, lean clays
Egs53 8% OL, | Organic silts & clays of low plasticity
;:n ‘S _g @ <25 = SILTS & CLAYS MH | Inorganic silts, micaceous or diatomaceous fine sand or silt
E < g e & Liquid Limit CH | Inorganic clays of high plasticity, fat clays
BaA” = Greater Than 50 OH _| Organic silts and clays of medium-to-high plasticity
Highly Organic Soils PT | Peat, humus swamp soils with high organic content

Description Sieve Size Grain Size Approximate Size
Boulders >12” >12” Larger than basketball-sized
Cobbles 3-127 3-127 Fist-sized to basketball-sized

coarse 3/4-3” 3/4-3” Thumb-sized to fist-sized
Gravel fine #4 - 3/4” 0.19 -0.75” | Pea-sized to thumb-sized
coarse #10 - #4 0.079 - 0.19” | Rock salt-sized to pea-sized
Sand medium | #40 - #10 0.017 - 0.079” | Sugar-sized to rock salt-sized
fine #200 - #40 0.0029 - 0.017” | Flour-sized to sugar-sized to
Fines Passing #200 <0.0029” Flour-sized and smaller

Maximum Dry Density
Expansion Potential
Soluble Sulfate Content
Resistivity

Acidity

Consolidation

Swell

Chloride Content
R-Value

MA Mechanical (Particle Size) Analysis
AT Atterberg Limits

#200 #200 Screen Wash

DSU Direct Shear (Undisturbed Sample)
DSR Direct Shear (Remolded Sample)
HYD Hydrometer Analysis

SE Sand Equivalent

ocC Organic Content

COMFP Mortar Cylinder Compression

XN i e

Approximate Depth of Seepage

Approximate Depth of Standing Groundwater

Modified California Split Spoon Sample

Standard Penetration Test

Bulk Sample

No Recovery in Sampler

m Shelby Tube

Soft

Numerous

Can be crushed and granulated by
hand; “soil like" and structureless

Hard

Moderately

Can be grooved with fingernails;
gouged easily with butter knife;
crumbles under light hammer blows

Hard

Cannot break by hand; can be
grooved with a sharp knife; breaks
with a moderate hammer blow

Very Hard

Sharp knife leaves scratch; chips
with repeated hammer blows

Notes:

Blows Per Foot: Number of blows required to advance sampler 1 foot (unless a lesser distance is specified). Samplers in general were driven into the soil or
bedrock at the bottom of the hole with a standard (140 1b.) hammer dropping a standard 30 inches unless noted otherwise in Log Notes. Drive samples collected
in bucket auger borings may be obtained by dropping non-standard weight from variable heights. When a SPT sampler is used the blow count conforms to ASTM

D-1586




EXPLORATION LOG - V3 13-443.GPJ PETRA.GDT 3/19/14

EXPLORATION LOG

Project:  VTT 72608 Boring No.: B-1

Location: 4747 Daisy Ave, Long Beach Elevation:  +/-31

JobNo.: 13-443 Client: Integral Communities Date: 3/4/14

Drill Method: Hollow-Stem Auger Driving Weight: 140 1bs /30 in Logged By: SHW

W Samples Laboratory Tests
: sl a|Blows |{C{B| Moisture Dry Other
Depth | Lith- Material Descnptlon é Per ? lll Content Density Lab
(Feet) | ology r 6 Inchesie | k (%) (pcf) Tests
TEIE] ARTIFICIAL FILL (afy
L Silty Sand (SM): Grayish-brown; very moist; loose; very fine- to
fine-grained sand; with some clay.
B @2': becomes brown; moist.
B | YOUNG ALLUVIAL FAN DEPOSITS (Oyf) 1.3 99.5 | MAX
L ij Sand (SP): Off-White; dry to slightly moist; medium dense;
- fine-grained sand; with no fines.
0 ] @5": becomes slightly moist. 2.0 91.6
- @T7': becomes off-white to light gray. 1.8 105.2
- 7T SUEQML): Light gray; dry to slightly moist; StE. with. limonite staining. |
— 10 187 | 951
— 15 Sand (SP): Light gray light brown; slightly moist; dense; very 7 ] 23 101.4
» fine-grained sand. 20
30
L Total Depth = 16.5 Feet
No Groundwater Encountered
— Boring Backfilled with Cuttings.
90 —
PLATE A-1

Petra Geotechnical, Inc.




EXPLORATION LOG

Project:  VTT 72608 Boring No.: B-2
Location: 4747 Daisy Ave, Long Beach Elevation:  +/- 38
JobNo.: 13-443 Client: Integral Communities Date: 3/4/14

Drill Method: Hollow-Stem Auger Driving Weight: 140 Ibs / 30 in Logged By: SHW

W Samples Laboratory Tests
Material Descripti on a| Blows |C|{B| Moisture Dry Other
Depth | Lith- é Per (r) 1}1 Content Density Lab
(Feet) | ology r 6 Inchesj e | k (%) (pcf) Tests
ASPHALTIC CONCRETE {(A/C) MAX
. 4" thick, no aggregate base, [ EXP
ARTIFICIAL FILL (af) AT
— Clayey Silt (ML): Brown; moist; firm; slightly micaceous; with few 3 71 922 HYD
very fine-grained sand. 1 ’ : S(l)-l4
" | YOUNG ALLUVIAL FAN DEPOSITS (Qyf) 7 RES
. -1 Sand (SP): Light gray; moist; medium dense; very fine-grained sand; CL
’% Mwith fewsite,. _____ T /] 3 26.0 87.0
L5 % Silty Clay (CL): Dark olive brown; very moist; firm. 6
4 O 9
7000w Sand (SPY: Light gray light brown; moist; medium dense; very
| fine-grained sand; with some silt. 4 2.6 91.8
7
6

7//“ Silty Clay (CL): Dark olive gray olive brown; very moist; stiff; with |

L 10 — limonite staining and some very fine-grained sand.

6 1 17.0 110.9
- 11
16

Sand (SP): Light gray light brown; slightly moist; dense; very
fine-grained sand; with few silt.

ot 12 60 | 1006
23
Total Depth = 16.5 Feet

No Groundwater Encountered
- Boring Backfilled with Cuttings.
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PLATE A-2
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EXPLORATION LOG

EXPLORATION LOG - V3 13-443.GPJ PETRA.GDT 3/19/14

Project: ~ VTT 72608 Boring No.: B-2A
Location: 4747 Daisy Ave, Long Beach Elevation:  +/- 38
JobNo.:  13-443 Client: Integral Communities Date: 3/4/14
Drill Method: Hollow-Stem Auger Driving Weight: 140 1bs / 30 in Logged By: SHW
W Samples Laboratory Tests
Material Descripti on a| Blows |C{B| Moisture Dry Other
Depth | Lith- é Per |214] Content | Density Lab
(Feet) | ology r 16 Inchesf e | k (%) (pct) Tests
TTTT 1 ASPHALTIC CONCRETE (A/C)
- 3" thick; no aggregate base. [
ARTIFICIAL FILL (af)
— Clayey Silt (ML): Olive gray; moist; firm; micaceous; with few very
= =% mfine-grainedsand. J]
— 1 YOUNG ALLUVIAL FAN DEPOSITS (OQvf)
\Sand (SP): Light gray; moist; medium dense; very fine-grained sand; [
- with few to some silt.
5 Total Depth = 3 Feet
No Groundwater Encountered
L Boring Converted to Perc Hole and A/C Patched.
L 20 —
PLATE A-3

Petra Geotechnical, Inc.
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EXPLORATION LOG

Project: ~ VTT 72608 Boring No.: B-3
Location: 4747 Daisy Ave, Long Beach Elevation:  +/- 38
JobNo.:  13-443 Client: Integral Communities Date: 3/4/14

Drill Method: Hollow-Stem Auger Driving Weight: 140 1bs / 30 in Logged By: SHW

W Samples Laboratory Tests
: st a| Blows |C{B]| Moistwre Dry Other
Depth | Lith- Material Description é Per |21Y| Content | Density Lab
(Feet) | ology r {6 Inches{ e | k (%) (pch) Tests
FETE| ARTIFICIAL FILL (af)y
- ‘bELYL Silty Sand (SM): Dark olive gray; very moist; loose; very fine-grained
kU sand; with some clay.
- YOUNG ALLUVIAL FAN DEPOSITS (Qvf) 1
“+o.0 | Sand (SP): Light gray off-white; dry to slightly moist; medium dense; 3 1.4 10.6
— - 11| very fine-grained sand; with few silt. 11
“:5 07 @3" with increasing silt. 11
B s 7 15.0 81.4
5 ] Sandy Silt (ML): Light grayish-brown; slightly moist; firm; very 5
fine-grained sand. 10
B @6": becomes light gray; with limonite staining; increasing sand. 7 9.7 95.6 CON
- 9
13
— 10 “ |7 7] Sand (SP): Off-White to light gray; dry to slightly moist; medium | | 10 B8 | 2.0 100.4
-l dense; very fine-grained sand; with limonite staining; no fines. 13
18

@]15" becomes dense. 12 1.8 99.6
17
24

@20": becomes white to light gray; slightly moist; very fine- to 12 | 3.7 94.1
fine-grained sand. 16
23

Total Depth =21.5 Feet
No Groundwater Encountered
— Boring Backfilled with Cuttings.

PLATE A-4

Petra Geotechnical, Inc.



EXPLORATION LOG - V3 13-443.GPJ PETRA.GDT 3/19/14

EXPLORATION LOG

Petra Geotechnical, Inc.

Project:  VTT 72608 Boring No.: B-4
Location: 4747 Daisy Ave, Long Beach Elevation:  +/- 38
JobNo.: 13-443 Client: Integral Communities Date: 3/4/14
Drill Method: Hollow-Stem Auger Driving Weight: 140 1bs / 30 in Logged By: SHW
W Samples Laboratory Tests
Material Descripti on a| Blows |C{B| Moisture Dry Other
Depth | Lith- é Per ? ‘f Content Density Lab
(Feet) | ology r {6 Inches| e | k (%) (pef) Tests
a5 ‘1| ARTIFICIAL FILL (af) MAX
. b E1E] Silty Sand (SM): Brown; very moist; loose; very fine-grained sand; DSR
3111 with roots to 1/2",
B YOUNG ALLUVIAL FAN DEPOSITS (Qvyf)
e Sand (SP): Off-White light gray; slightly moist; medium dense; very
fine-grained sand; with no fines. 4 43 85.0
- 6
7
B 7 4.6 89.7 CON
- Sandy Silt (ML): Light gray; dry to slightly moist; stiff; very 9
fine-grained sand. 12
B [ Sty Clay (CL): Light gray; dry to slightly moist; stiff; porous; with | 5 23.3 76.8
= / limonite staining; root casts. 6
8
— 10 — . .
/ @10': becomes dark olive gray. 6 52 110.9
L . U 13
JEE Silty Sand (SM): Olive brown; dry to slightly moist; medium dense; 21
N 11 very fine-grained sand.
— 15 __ 11| @15 becomes off-white to light gray; with decreasing silt. 8 ] 19 93.2
- ‘) 12
: 20
— " Sand (SPY: White fight gray: dry to siiehtly moist; dense; very ]
| fine-grained sand.
@20": same as above. 18 1 2.0 100.3
23
30
PLATE A-5
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EXPLORATION LOG

Petra Geotechnical, Inc.

Project:  VTT 72608 Boring No.: B-4
Location: 4747 Daisy Ave, Long Beach Elevation:  +/- 38
JobNo.:  13-443 Client: Integral Communities Date: 3/4/14
Drill Method: Hollow-Stem Auger Driving Weight: 140 Ibs / 30 in Logged By: SHW
W Samples Laboratory Tests
Material Descripti on a | Blows |C{B]| Moisture Dry Other
Depth | Lith- é Per |© llj Content Density Lab
(Feet) | ology r 6 Inches| e | k (%) (pcf) Tests
SoUl @25' becomes very fine- to fine-grained sand. 21 2.1 103.9
L 26
26
— 11
15
- 15
@30": becomes dark brown,; slightly moist; medium dense; very 5 1157 92.4
- === | fine-grained; with abundant organic material. 13
J: 0l @31 white; dry to slightly moist; dense; very fine-grained sand; no 35
__ organics.
— 35 _’/// @ 35" becomes medium dense; moist; fine- to coarse-grained sand, 5
n ; 224 with limonite staining and 2-3" thick, gray clay interbeds. 5
QAN _ o ______ s
L -1 Interlayered Sand and Clay (SP/CL): Bluish-gray; very moist to wet;
dense/very stiff; very fine-grained sand.
— Y 5 207 | 992
@ 40": same as above. 30
- Total Depth =41.5 Feet
No Groundwater Encountered
— 45 — Boring Backfilled with Cuttings.
PLATE A-7



EXPLORATION LOG - V3 13-443.GPJ PETRA.GDT 3/19/14

EXPLORATION LOG

Project:  VTT 72608 Boring No.: B-5
Location: 4747 Daisy Ave, Long Beach Elevation:  +/- 34
JobNo.: 13-443 Client: Integral Communities Date: 3/4/14
Drill Method: Hollow-Stem Auger Driving Weight: 140 lbs / 30 in Logged By: SHW
W Samples Laboratory Tests
. R a| Blows |C{B] Moisture Dry Other
Depth | Lith- Material Description é Per (r) 111 Content Density Lab
(Feet) | ology r 6 Inches| e | k (%) (pch) Tests
11 ¥l ARTIFICIAL FILL (af)
- S E| Silty Sand (SM): Grayish-brown; very moist; loose; very fine-grained
SilE| sand.
B " 71 Sand (SPY; Gray: dry 1o siightly moist. 100se; very fine-grained sand; |
- ;7| with buried wood fragments (buried fire pit) and old bricks.
B YOUNG ALLUVIAL FAN DEPOSITS (Qvf)
- “: | Sand (SP): Light gray light brown; slightly moist; loose; very -
7| fine-grained sand; with few silt. 3 2.7 87.4
’ 6
B @?7": same as above. 3 3.1 88.5
- L 5
DO 7
B @10": same as above. 4 3.5 92.0
T 11
— 15 T Sandy Siit (ML): Light gray; sTightly moist; very stif, very fine-grained | | 8 B 1 13.1 100.0
. sand. 13
27
n Total Depth = 16.5 Feet
No Groundwater Encountered
— Boring Backfilled with Cuttings.
PLATE A-7

Petra Geotechnical, Inc.
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SUMMARY
OF
Cone PeneTrATION TEST DATA

1. INTRODUCTION

This report presents the results of a Cone Penetration Test (CPT) program carried out for the
project located at 4747 Daisy Avenue in Long Beach, California. The work was performed by
Kehoe Testing & Engineering (KTE) on August 26, 2013. The scope of work was performed

as directed by Petra Geotechnical, Inc. personnel.

2. SUMMARY OF FIELD WORK

The fieldwork consisted of performing CPT soundings at four locations to determine the soil
lithology. Groundwater measurements and hole collapse depths provided in TABLE 2.1 are
for information only. The readings indicate the apparent depth to which the hole is open and
the apparent water level (if encountered) in the CPT probe hole at the time of measurement
upon completion of the CPT. KTE does not warranty the accuracy of the measurements and
the reported water levels may not represent the true or stabilized groundwater levels.

DEPTH OF
LOCATION CPT (ft) COMMENTS/NOTES:
CPT-1 50 Hole open to 30.0 ft (dry)
CPT-2 50 Hole open to 30.0 ft (dry)
CPT-3 50 Hole open to 31.0 ft (dry)
CPT4 50 Hole open to 29.5 ft (dry)

TABLE 2.1 - Summary of CPT Soundings

3. FIELD EQUIPMENT & PROCEDURES

The CPT soundings were carried out by KTE using an integrated electronic cone system
manufactured by Vertek. The CPT soundings were performed in accordance with ASTM
standards (D5778). The cone penetrometers were pushed using a 30-ton CPT rig. The cone
used during the program was a 15 cm”2 cone and recorded the following parameters at
approximately 2.5 cm depth intervals:

e Cone Resistance (qc) e Inclination
e Sleeve Friction (fs) e Penetration Speed
e Dynamic Pore Pressure (u) e Pore Pressure Dissipation (at selected depths)

At location CPT-3, shear wave measurements were obtained at approximately 10-foot
intervals. The shear wave is generated using an air-actuated hammer, which is located inside



the front jack of the CPT rig. The cone has a triaxial geophone, which recorded the shear
wave signal generated by the air hammer.

The above parameters were recorded and viewed in real time using a laptop computer. Data
is stored at the KTE office for future analysis and reference. A complete set of baseline
readings was taken prior to each sounding to determine temperature shifts and any zero load
offsets. Monitoring base line readings ensures that the cone electronics are operating

properly.
4, CONE PENETRATION TEST DATA & INTERPRETATION

The Cone Penetration Test data is presented in graphical form in the attached Appendix.
These plots were generated using the CPeT-IT program. Penetration depths are referenced to
ground surface. The soil classification on the CPT plots is derived from the attached CPT
Classification Chart (Robertson) and presents major soil lithologic changes. The stratigraphic
interpretation is based on relationships between cone resistance (qc), sleeve friction (fs), and
penetration pore pressure (u). The friction ratio (Rf), which is sleeve friction divided by cone
resistance, is a calculated parameter that is used along with cone resistance to infer soil
behavior type. Generally, cohesive soils (clays) have high friction ratios, low cone resistance
and generate excess pore water pressures. Cohesionless soils (sands) have lower friction
ratios, high cone bearing and generate little (or negative) excess pore water pressures.

Tables of basic CPT output from the interpretation program CPeT-IT are provided for CPT data
averaged over one foot intervals in the Appendix. Spreadsheet files of the averaged basic
CPT output and averaged estimated geotechnical parameters are also included for use in
further geotechnical analysis. We recommend a geotechnical engineer review the assumed
input parameters and the calculated output from the CPeT-IT program. A summary of the
equations used for the tabulated parameters is provided in the Appendix.

It should be noted that it is not always possible to clearly identify a soil type based on qc, fs
and u. In these situations, experience, judgement and an assessment of the pore pressure
data should be used to infer the soil behavior type.

If you have any questions regarding this information, please do not hesitate to call our office at
(714) 901-7270.

Sincerely,

KEHOE TESTING & ENGINEERING

Richard W. Koester, Jr.
General Manager

09/13/13-ds-4105
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Depth

(ft)

CPT-1
qc (tsf)
821
63.7
138.7
1227
63.1
64.2
78.1
142.3
69.7

49.6
446
435

1111
1335
1253
97.8
57.3
122.1
1729
1312
133
118.2
64.9
307
563
59.9
353
53.6
383
76.7
102.9
1948
48.1
2278
252
2642
2926
2675

2608
2543
64.9
13.2

207
912
3077
351.6

1In situ data

fs(tsf) u(psl) Other qt(tsf) Rf(%) S8BT

0.64
0.38
115

1.3
Q.55

0.5
0.67
121
0.87
178
112
0.96
0.72

2.1
2.62
261
237
192

1.8
213
3.9

24
254
234
1.65
1.19
1,54
1,62
1.19
1.64
225
266
293
2.02
mn
277
3.88
381
4.27
3.49
3.35
3.34
3.06
225
0.31
117
0.62
2.9
3.61
4.78

047
0.32
0.98
.78
091
108
1.23
115
0.73
122
0.85
0
-0.39
-0.41
-0.46
-0.43
-0.36
-0.35
1.06

0.05
-0.13
-0.21
-0.28
-0.84

2.69
-2.14
872
-7.44
-0.18
-1.24
-5.82
-5.63

0.82

7.26
-3.98
-1.64
~1.59

0.1

0.98

0.62

0.15

046

0.07

69
10.82
34.47

0.34

6.19

6.96

0.78
Q.55
.83
106
0.83
0.78
0.86
0.85
1.25
1.88
2,25
2,14
1.67
2.48
2,36
196
1.89
197
3.14
1.75

19
1.83
1.91
198
2,61
3.87
274
27
3.39
3.06

59
347
2.85
1.04
438
121
1.54
144
146

1.3
1.16
1.28
1.21
347

22

5.1
294
2.52
117
1.36

82.1058
68.7039
138.712
12271
63.1111
64,2133
78.1151
142,314
69,7089
94.8149
49,6104
44.6
43,4952
84,795
111.094
133.495
125.296
97.7957
57313
122,1
172,901
131198
132,997
118.197
64.8897
30.7329
56.2738
59.7933
35.2089
53.5978
38.2114
76.6288
102.831
194.81
48.1889
227.751
251.98
264.181
292,601
267.512
288.008
260.802
254306
64,9009
14,0446
229324
21.1219
91.2042
302.776
351.685

0.7795
0.5531
0.8291
1,05%4
0.8715
0.7787
0.8577
0.8502
1.2481
18773
22576
21525
16559
24766
23584
1.9551
1.8915
1.9633
3.1407
1.7445
1.9028
1.8293
1.9098
1.9758
2,604
3.8721
2.7366
2,7093
3.3798
3.0598
5.8883
34713
28493
1.0369
43786
1.2162
1.5398
1440
14593
1.3046
1.1632
1.2807
1.2033
3,4668
2,2073
5.1019
29353
2.5105
11729
13592

Ic SBT

1.9321
191689
1.76788
1.87778

2.0536
2.02008
197381
1.76649
2,11165
2.12931
2,39011
2417

2,3485
2.24886
2.15303
2.03912
2.04717
2.13349
2.44189
2,02938
1.95642
2,02292
2,03267
2,07894
2.34646
2.70119
2.40597
238392

2.6178
2.45479
2.75991
2.38576
2.23658
1.72594
259738

17309
1.78212
1.74707
1.72429

1.7095
1.65056
1.71016
1.69625
243463
2.82031
2.87584
2.74886
2.23127

1.6355

1.6525

117,757

113,508
12332491
123.9222
116.0064
115.3512
117.9707
1237588
119,6043
1255926
1206229
119.2353
117,0692
126.5298
128.8075
125.2275
128.3671
126.2221
1244465
127.5229
131.5525
128.5714
129,0195
128,1317

124,288
119.8986
123.2604
123.7789
120,2302
123.6019
125.0505
128.0125
129.4372
128.2744
125.1863
130.9658
133,6781
133.6602
134.7434
133.0488
132.9293
132,6654
131.9633
126.3825
108.1462
119.0604
114.2133
127.3413
133.6382
136.0176

0.05888
0.11563
0.17729
0.23926
0.29726
0.35493
0.41392
0,4758
05356
0.5584
0.65871
0.71833
0.77686
0.84013
0.50453
0.56914
103333
109694
1.15866
1,22242
1.2882
1,35249
1.41699
1.48106
15432
160315
1.66478
1.72667
1.78679
1.84859
191113
197514
2,03386
2,104
2,16659
2,23207
2,29891
236574
243311
2,49964
2.5661
2.63244
269842
2,76161
2.81568
2.87521
293232
2.99599
3.06281
3.13082

Basic output data
S(pc) 6, (tsf) uD (tsf)

OO0 OO OODOODODODOOODOOODO0O0ODDO0O0O0 000000

0.0312
0.0624
0.0936
0.1248

0.156
0.1872
0.2184
0.24%
0.2808

0.312
0.3432
0.3744
0.4056
0.4368

0.468
0.4952
0.5304

& vo
{tsf)
0.0589
0.1156
0.1773
0.2393
0.2973
0.3599
0.4139
0.4758
0.5356
0.5384
0.6587
0.7183
0.7765
0.8401
0.5045
0.9691
1.0333
1.0064
1.1587
12224
1.2882
13525
1417
14814
1.5432
16032
1.6648
1.7267
1.7868
1.8486
15111
15751
2,039
2.0728
2,1042
2,1385
21741
2.2057
2.2459
2.2812
23165
23516
2.3864
24184
24413
2.4696
2.4955
2528
2.5636
2.6004

ot

1393.5
593.16
781.38
511.88
211,31
179.92
187.72
298,11
129,15
157.45
74,315
61.089
54.988
99.931
12182
136,75
120.25
88.194
48.465
98.884
133.22
96.005
92.859
78.805
41.043

18.17
32,802
33,629
18,705
27.994
18,994
37.797
49.411
92,969
21.872
105.46
114.84
118.48

1292
116.17
123.22
105,78
105.43
25.694
4.5956
8.1216
7.288%
34.893
118.86
134,04

Fr
(%)
0.78
0.554
0.8301
1.0615
0.8756
0.783
0.8623
0.8531
12577
1.8893
2.288
21877
1,6855
2,5013
23777
1.96%4
1.9073
1.9855
3.2055
1.7621
19171
1.8483
1,934
2.0049
26673
4.,0852
2.8201
2.7899
3.5605
3.1691
6.1983
3.5631
2,907
1.0482
4.5847
1.2283
1554
14552
1.4716
1,3169
1.1735
12937
1.2162
3.6205
2.7607
5.8333
3.4085
2.5961
1.1847
13714

Bq
0,0004
0.0003
0.0005
0.0005

0.001
0.0012
0.0011
0.0006

S8Tn

PO DEWWWLEOTONG DDA O WOMAWAWILDWANOALOU LSOO OO NN OO OO GO & SO

n

0.4987
0.48%
0.4491
0,4959
0.556
0.5558
0.5545
0.4975
0.6274
0.6485
0.7514
0.7694
0.7555
0.7299
0.7029
0.668
0.6783
0.7203
0843
0.695
0.6724
0.7071
0718
0.7443
0.8622
1
0.9029
0.901
1
0,9457

-

0,9259
0,8623
0.6616

-

0.6664
0.6871
0.6758
0.668
0.6676
0.6463
0.6749
0.6734
1

1

1

-

0.9248
0.6507
0.6666

Cn

NN NN

1.8351
1,6827
1,4883
15329
1.4472
1.4278
13472
1.2629
1.1834
1.1165
10604
10162
0.9747
0.9258
0.9045
0.8761
0.8407
0.8108
0.7786
0.7223
0.66
0.6642
0.6432
0.5922
.59
0.5537
0.5611
0.5652
0.6409
0,5029
0.6257
0.6097
0.6079
0.6049
0.5988
0.6026
0.5833
0.5783
0.4375
0.4334
0.4285
0.424
0.4469
0.5573
0.5432

Ic

16952
1.6645
1,5506
1.6656
18161
18091
1,7985
16413
1.9747
2.0219
2.28492
2.3242
2.2803
2.2047
2.1261
2.0266
2.0475
2,1483
24783

2.066
1.9984
20813
2.1017
2.1625
2.4645
2.8706
2.5561
25435
28231
2.6459
29751
25779
24203
1.8726

2842

1.877
1.9271

1.893
18679
1.8625
1.8022
1.8728
1.8645
2.7219
3.2619
3.2403
3.1416
2.5053

1.809
1819

qtn
155.0822
1296433
2618536
2314802
118.7287
1107504
1235663
199.5
1002154
1288649
66.0532
55.86963
5098589
9389396
1162741
1328148
119,343
89.07615
49,13367
103343
1420886
103.1614
10058294
85.88193
2324
18.17029
3427892
35.20976
1870515
28.85504
18.99408
39.58583
53.83831
116.7243
2187173
1333601
1438669
1504267
165.8764
149.9652
1625679
1423265
137.5097
25.69427
459958
8.12161
7.2889
37.25475
160.4847
1808972



Depth
()

WO NV D WN -

CPT-2

In situ data

qe (tsf} fs{ts) u(psi) Other

388
617
67.8
40.3
47.2
70.7
66.9
56.9
53.1
1319
107.8
109.1
119.9
1394
1624
1446
150.3
127.8
1125
89
119
127.5
103.9
89.1
308
628
66.1
75.1
110.5
117.3
105.2
1249
1194
120.9
1371
83.1
69.2
254
435
%44
235
533
326
1904
171.6
152.5
2684
329.7
218.1
2162

0.43
083
1.32
1
0.86
1.3
226
245
1.69
137
179
1.76
2,07
245
2.39
2,02
2.96
231
2.28
164
1.98
189
135
0.93
0.31
0.72
113
1
142
151
136
1.63
162
134
143
0.88
0.43
0.64
1.58
1.38
0.5
1.36
171
3.52
37
3.8
281
449
3.54
3.05

0.02
0.1
0.02
-0.14
-0.06
-0.06
-0.75
-0.06
-0.06
0.22
0.11
0.13
0.44
0.61
0.77
054
1
0.98
1.02
0.87
0.61
0.77
0.77
085
0.54
094
0.94
0.69
0.69
~1.96
-3.33
-5.12
-1.04
<23
0.16
-4.82
-5.78
«2.25
386
0.08
12.37
1252
10.57
4.24
0.62
0.7
7.46
7.31
4.42
5.15

109
13
196
2.49
1.82
1.84
3.39
4.31
3.18
1.04
1.66
1.61
173
1.76
1.47
1.39
197

18
2.03
185
1.67

1.3

qt(tsf) Rf(%) SBY

39.8002
61.7014
67.8002
40,2983
47.1993
70.6993
66.8908
56,8993
53.0993
131.303
107.801
109,102
119.905
139.507
162.409
144,612
150.312
127.812
112,512
89.0107
119,007
127.509
103.909
89.1104
308115
628115
66.1115
75.1085
110,508
117.276
105.159
124837
119.387
120,872
137,102

83.041
69.1293
25.0725
43.5473

94.401
23.6514
534532
327294
180,452
171.608
152.509
268,491
329.789
218.154
216.263

1.0804
1.3452
1.9469
24815
18221
1.8388
3.3786
4.3059
3.1827
1.0386
1.6505
1.6132
17264
17574
1.4736
1,3969
1.9692
18073
2,0264
18425
1.6638
14822
12592
1.0437
1.0061
1.1463
1.7092
1.3314

1.285
1.2876
1.2933
13057
13569
1.1086

1043
1.0597

0.622
2.5526
3.6282
1.4619

2.114
2,5443
5.2247
1.8482
2.1561
23474
1.0466
1.3615
1.6227
1.4103

[ = I - T Y - U Y N N - = - - - = . T BT Y WV O N . T BT T s T - - - T BT, BT - N N N G PR SUPORY RY T |

Ic SBY

227182
217339
2,24604
2.48526
2.34662

2.2159
241748
254227
2.46561
1.84864
2,05218
2.03967

2.0316
1.99224
189061
1.90894
2.00724
2.02684
2.10038

2,1433
2.02242
1.96569
1.99068
1.97985
2.34508
2.12478

2.2167
210424
1.96768
1.94931

1.9855
1.93375
195932
189578
1.83743
2.00795
1.94072
265283
2,57108
2.05597
2,62386
2.40066
2.77035
191991
2.00036
2,06139
1.63479
1,66928
183885
179432

113.081
118.9623

122,587
119.2866
118,5686
1225774
126,4886
1266847
123.7989
124.4822
125,9466
1258522
127.2696
128.8703
129.0614
127.5476
130.4377

128.228
127.8214
124.8391

126.926
126.753%
123.7928
120.6912
110.0624
117.9655
121,3883
1208052
1243128
124.9074
123.8759
125.6194
125.4655
124.1072
124.8901
120.1148
114.4276
114.8638
1228227
123.7195
1129152
122.2255
122,7048
132.2828
132,3936
131.8646

131.472
135.4028
132.6555
1315441

0.05654
0.11602
0.17732
0.23696
0.29624
0.35753
0.42078
0.48412
0.54602
0.60826
0,67123
0.73416
0.79779
0.86223
0,92676
0.93053
105575
1.11987
118378
1.2462
1,30966
137303
143493
149528
1.55031
1.60929
1.66999
1.73039
1.79254
1.855
191654
1.97975
2.04248
2.10453
2.16698
222703
2.28425
2.34168
2,40309
2.46995
2.52141
258252
2,64387
2,71002
277621
284214
250788
2,97558
3.04191
3.10768

Basic output data
& (pcf) Gv {tsf) ‘ub (tsf)

D0 00000000000 OOO0O0DDOODO0O0O00O00000D0 OO

0.0312
0.0624
0.0936
0.1248

0.156
0.1872
0.2184
0.24%
0.2808

0312
0.3432
0.3744
0.4056
0.4368

0.468
0.4992
0.5304

&va

(=N
0.0565
0.116
01773
0.237
0,2962
03575
0.4208
0.480
0.546
0.6083
0.6712
0.7342
0.7978
03622
0.9268
0.9305
1.0558
11199
11838
1.2462
13097
1373
14349
14953
1.5503
1.6093
1.67
17304
1.7925
1.855
19169
1.9798
2.0425
2.0733
21046
2,133
21595
2.1857
2.2159
2.2466
22718
2.3017
2.3319
23668
2,4018
2.4365
24711
25076
2.5427
25773

Qi1
70292
53081
381.37
169.06
158.33
186.74
157.97
116.53
56.248
21585

159.6

147,61

1493

160.68
174.24
144,99
141.37
113.13
94,045
70.426
89.869
91.867
71414
58,595
18.874
38,031
38.588
42,406
50,643
62,222
53.858
62,057
57.452
57.283
64,115

37.88
30.955
104

18.568

40.923
9.301
22,101

12,902
79.33
70.293
61.426
107.48
13033

84.6
82.705

Fr
(%)
1.0819
13477

1952
2,4962
18336
1.8481

34
4,3428
3.2158
1,0435
1.6708
16241
17379
1.7684

1,48
1,4065
1.9832
18233

2.048
1.8685
1.6823
14984
13174
1,0615
10594
1.1764
17535
13628
13062
1.3083
13173
1.3267
1.3806
1.1283
1.0558
1.0889
0.6433
28156
3.8402

1.501
23663
2.6734
5.6838
1.8749
21915

2.392
1.0581
1.3739
1.6457
14309

Bg
4E-05
0.0001

2605
~3E-04
SE-05
SE-05
BE04
-8E-05
8E0S
0.0001

FE05

9E-05
0.0003
0.0003
0,0003
0.0005
0.0005
0.0006
0.0007
0.0007
0,0004
0.0004
0.0005
0,0007
0,0023
0.0011
0.0011
0.0007
0.0005
-0.001
-0.002
-0.003
-6E-04
-0.002
~<4E-04
-0.005
0,008
-0.014
0.0022
0,002
00303
00122
0.0149

-0.002
-0.002
0.0004
0.0002
~BE-04
-BE-04

SBTn

PN O OV UWAWNUWUWAUT AU AUV UOUU AN NN OGO OO G O Vn v tn

n

0.6255
0.5975
0.6336
0.7255
0.6728
0.632
0,7205
0.7783
0.7613
0.5476
0.6319
0.6364
0.6427
0.637
06066
0.621
0,6661
0.6816
0.7182
0.7435
0.7028
0.6879
0.7063
0.7111
0.8781
0.7858
0.8282
0.789%4
0.7369
0.7355
0.7583
0.7415
0.7589
0.7376
0.7155
0.7968
0,773
1

1
0.8245
1
0.9816
1
0.7653
0.8025
0.8328
0.6561
0.6669
0.747
0.7334

Cn

[N R NI NN

1.9852
19434
1.8378
1,6547
1.3541
1.3332
1.2619

1195
1.1393
1.0837
1.0418
1,0015
0.9621
0.9226
0.B855
0.8608
0.8359
0.8064

0.782
0.7151
0.7193
0.6853
0.6782
06781
0.6617
0.6372
0.6284
0.6071
0.6089
0.6114
0.5719
0.5737
0.9841
0.4775
0.5375
0.4658
0.4663
0.4538
0.5401

0518
0.4993
0.5732
0.5625
0.5195
0.5205

Ic

2.0285
18475
20388
2.2685
2,1255
2.0079
2.2319
23745
2.3243
1.7558
1.569
19728
1.9816
1.9581
18706
19008
2.0111
2,0438
21317
2,1903
2,075
2,0281
2,0695
2.0745
2.5052
22564
2.3587
2.2507
2.1052
2.0938
2,1459
2,0941
2132
2,072
20102
22199
2.47
2,9672
2.8463
2,2786
2.9662
2.6841
3.0765
2.1083
2.2016
2.2768
1.8084
18323
2.0384
1.9983

qtn
7512221
1164065
1278186
75.72257
88,65451
1319757
1220836

97,5866
8218512
168.0265
1349809
1292362
1349667

149.174
1653911
1414123
141.2695
115,193

97.0677
7344425
95.75003
99.64956
78.09804
§4.75151
19.77413
41.60508
417371

47.0%49
6967346
72.18323
62,1744
7236616
67.32266
68.34273
77.96764
43.68258
36.23979
1039386
1856776
46.70509

9.30096
22.41958
12.90185
95.82264
8264398
70.62141
143.8789
173.7324
105.6078
1048583



Depth
(ft)

VO NV D W N e

CPT-3

qe (tsf)
54.6
36.6
357
45.3
371
313
51.2
333
42
273
79.7
1248
1046
1133
1129
109
1049
87.9
65.6
43
90.8
1325
183.8
191.2
1722
120.1
2135
1917
218.6
143.4
159.6
1343
215
268
28
59.6
2164
135.4
216.4
144.4
156.7
66
69.2
203.3
276.1
2346
193.9
280.9
258.2
323.1

In situ data
fs (tsf) u(psi}) Other
0.44 0.05 0.8
0.49 0.06 1.34
0.59 0.14  1.66
0.89 0.2 1.9
0.68 006 185
1.3 041 4.16
1.03 029 202
135 0.44  4.05
1.01 0.25 2.4
1.01 025 372
1.29 037 161
1.64 0.44 131
149 0.53 1.42
1.8 0.71 1.59
2.08 0.63 184
2 072 183
217 0.82 207
192 057 219
1.61 0.63 246
154 046 3.59
17 0.85 187
2.39 i 1.81
4.17 176 221
3.16 1.38 1.65
263 124 153
155 1 1.29
274 149 128
331 167 172
353 1.76 1.62
147 091 102
146 -0.06 091
1.52 -0.13 113
0.85 389 356
11 8.28 4.1
105 1155 373
1.05 1383 176
3.15 2.24 145
2.67 207 197
297 218 137
2.32 181 161
2,28 167 1.46
23 0.86 348
155 519 223
3.19 4.59 1.57
3.8 4.87 14
3.04 421 129
3.28 285 169
34 331 121
2.83 3.29 1.1
3.09 397 096

qt (tsf) Rf(%) SBT

54.6007
36.6007
35.7017
45.3025
37.1007

31305
51.2029
33,3054
42,0031
27.3031
79.7045
124.805
104.606
113.309
112,908
105,009

104.91

87.907
65,6077
43.0056
90.8104
132514
188.822
191.217
172.215
120,112
213.518

191.72
218.622
143.411
159.593
134,208
21,5476
26,9019
28.1414
59.7693
216427
135.425
216427
144.422

156,72
66.0105
69.2635
203.356

276.16
234.652
193.935
280.941

258.24
323,149

0.8059
13388
1.6526
1.9646
1838
4.1527
2.0116
4.0534
2.446
3.6992
1.6185
1.3141
1424
1.5886
1.8422
18347
2.0684
2,1841

2.454
3.5809

1.872
1.8036
22084
1.6526
1.5272
1.2505
1.2833
1.7265
16147

1,025
0.9148
1.1318
3.9448

4.089
3.7312
1.7568
1.4555
1.9716
13723
1.6064
1.4548
3.4843
2,2378
1.5687

1.405
1.2955
1.6913
12102
1,0959
0.9562

- - - - O - T BTN =AU T - RV, B O NI O - - = - - A= - - ST IV B T DT IV BT ST T - - T T R Y O L L]

Ic SBT

208726
235426
2.41641
2.38112
2.4302
2.71572
2.34697
2.68882
2.4627
2.72654
2,14013
193575
2.01554
2.02327
2.07003
2.07343
2.12839
2.19896
2.32507
2.57107
2.14185
2.01547
1,98269
1.88141
1.88537
1.94241
1,76688
1.89524
1.83659
1.81791
1.75028
1.86808
282284
2,76008
2.7191
225767
1.80457
203764
1.78506
1.9532
189753
243113
2.28039
184688
17263
1,74328
188517
1.67075
1.66097
1.553

114.0204
113.8323
115.1306
118.7195
116.2631
120.5904
120.087
121.0177
119.4605
118.4099
1228133
125.6635
124,531
126.1089
127.1582
126,7855
127.2889
125.5621
123.56
122.6046
125.1509
128.5652
133.5017
1315031
129.9045
125,157
130.7287
131.8489
132,64
125.2017
125.4126
1252863
116.5706
118.9984
118.7679
120.6051
131.782
129.4288
1313515
128.5576
128,6297
126.5847
123,8143
131.7224
1338016
1317191
131,8103
1329771
131.429
132,619

0.05701
0.11393
0.17149
0.23085
0.28898
0.34928
0,40932
0.46983
0.52956
0.58877
0.65017
0.713
0,77527
0.83832
0.9019
0.9653
1.02894
1,09192
1,1533
1.2152
1.27778
1.34206
1,40881
1.47456
1,53952
1.60209
1.66746
1.73338
17997
18623
1.92501
1.98765
2.045%4
210544
2.16482
2.22512
2.29102
2.35573
242141
2,48568
2,55
2,61329
2,6752
2,74106
2,80801
2.87387
2.93978
3.00626
3.07198
3.13829

Basic output data
& (pch) o (tsf)  ub (tsf)

OO0 O0OD0O0ODDOOO0O0O00O0O00O00O0O00D0 000000000 0o

0.0312
0.0624
0.0936
0.1248

0.156
0.1872
0.2184
0.2496
0.2808

0312
0.3432
0.3744
0.4056
0.4368

0.468
0.4992
05304

&va
(1=
0.057
0.1139
0.1715
0.2309
0.289
0.3493
0.4093
0.4608
0.5296
0.5888
0.6502
0.713
0.7753
0.8383
0.9019
0.9653
1.0283
1.0919
1.1539
12152
12778
13421
1.4088
14746
1.5395
1.6021
1.6675
17334
1.7997
1.8623
1.925
19877
2.0459
2.0742
2,1024
2.1315
21662
2.1997
2.2342
22673
2.30M
2335
2.3632
2.3979
24336
2.4683
2503
25383
25728
2.6079

o
956.74
320.27
207.18
195.24
127,38
88.628
124,09
69.888
78317
45.373
12159
174.04
13393
134.16
124.19
11193
100.96
79.507
55.857

34.39
70,069
97.739

133.03
128.68
110.86
73.972
127.05

109.6

120.48
76.007
81.908
66.566
9.5319
11,954
12,356
26.997
98.853
60,494
95.786
62.602
67.019

27.18
28.177
83.664

112.32
93.903
76.307

109.5
99.18
12271

Fr
(%)
0.8067
1.343
1.6606
1.9746
1.8472
4,1995
2.0278
4.1114
24353
3.7808
1.6318
1,3216
1.435
1.6004
1.8571
18511
2.0889
22116
2.4979
3.6851
18988
1.822
2,225
16654
1.5409
1.3079
12934
17422
1.6281
10385
0,926
1.1488
4,3586
44362
4.0421
1.8247
1.471
2,0065
1.3878
1.6345
1,4789
3.6279
23277
1.5904
14194
13116
17173
1.2233
11091
0.9656

Bq

8E-05
0.0001
0.0003
0.0003
0.0001

0.001
0.0003

0.001
0.0004
0,0007
0.0003
0.0003
0.0004
0.0005
0.0004
0.0005
0.0006
0.0005
0.0007
0.0008
0.0007
0.0006
0.0007
0.0005
0.0005
0.0006
0.0005

0.0006
0.0005
~38-05
~7E-05
0.0144
0.0228
0.0296
0.0157
0.0002
-5E-05
~1E-04

-8E-04
-0.003
0.0009
-6E-05

—4E-04
-0.001

-0.001
-8E-04

SBTn

OOV OOV ALV WW WO AR WMUAELLVOUGBVONGONG WL VLG L WG oo

n

0,554
0.6617
06905

0,684
0,7035
0.8226
0.6869
0.822
0.7525
0.8602
0,6592

0.595
0.6328

0,645

0.671
0.6828
0.7056
0.7451
0.8029
0,5089
0.7468

0.703
0.6947
0.6623
0.6717
0.7043
0.6364
0.6936
0.6756

0.682
0.6604
0.7156

[N

0.9025
0.6985
0.8026
0.6974
0.7755
0.7553
0.9904
0.9342
0.73%4
0.6871
0.7012
0.7645
0.6746
0.6765
0.6315

NONININ NN

1.9201
19454
1.6834
1.6558
1,3786
1.2647
1.2175
1.162
1,1131
10647
1.02
0.9768
0,9328
0.8818
0,8686
0.8461
0.8197
0.8027
0.7774
0.7465
0.7487
0.7101
0.6985
0.6801
0.6735
0.6369
0.5172
0.5101
0.5033
0.5315
0.6083
0.5558
0.5938
0.5538
05562
04571
0.4721
0.5466
0.5643
0.5521
0.5178
0.5542
0.5483
0.5657

Ic

1.8416
2.1163
2.1848
2.1603
22042
25093
2.1443
2,4928
2,3033
2.5786
20435
1.8669
19584
1.9819
2.0428
2.0659
2,1285
2.2138
2.3579
2.6285
2.1948
2.0718
2,0415
1.9491
1.5656

2,045

1.857
1,9992
19434
1.9524
1.8879
2029
3.1083
3.0348
2.9987

2.496
1.9578
2,2272
1.9466
2.1475
2,0903
2.7015
2.5509
2.0337
1.8945
1.9273
2.0892
1.8487
1.8491
1,7266

Qtn

103.0967
58.96613
67.15803
85.19281
59.58033
58.51149
92.17314
60.49535
65.98363
41.80387
102.9968
1483243
1194735
1235175
117.8313
108,7152
100.143
80,14584
56.81968
34.82607
7349768
104.889
145,1803
1439381
1253884
83,60532
149.9005
127.4974
1431334
5097711
1003666
79.64079
9.53189
1195422
12.35553
28.90486
1226924
69,89481
120.091
74.28299
81.0442
27.38637
2970711
103.6317
145,77
1209438
93.46103
145.5622
132.213
171099



Depth
(e}

O ONO UV AW N

CPT~4
qe(ts)

129.1
68.2

27
318
37.5
387
45.7
4.3
58.7

101.3
595
579
81.3

1113

124.7

114.7
94.2
702
414

1103
82.2
97.3

856
718
76.9
107.2
80
81.2
54.2
918
2%
25.7
110.6
113
57.7
128.6

154
213.7
276.6
2532
3749
3781
344.1
3243

316
205.7

In situ data

f5(tsf) u(psi) Other qt(tsf) Rf%) SBT

132
0.65
083
0.42
0.36
0.51
0.47
0.45
0.44

05
0.55
0.78
122
1.59
181
247
234
2.01
1.85
1.66
148
159
0.68

15
146
171
141

16
174
143
1.68
1.26
135
1.04
122
133
2,03
2.16
185

24
2.56

2.1
238
243
3.39

39
2.84
297
2,92
147

0.12
0.03
-0.16
-0.16
-0.07
-0.07
0.1
-0.07
-0.07
-0.06
0.03
0.12
0.08
0.83
1.06
0.69
0.6
0.22
022
0.2
-2.04
.97
-0.52
0.22
0.2
0.06
-0.95
-1.96
-2.49
-3.55
~3.47

346

5.81
5.42
6.51
8.38
6.84

1.02
0.95
177
156
114
135
121
0.98
1
0.86
0.85
0.77
2,06
2.74
2.23
2.22
1.87
175
1.96
2.37
3.58
144
0.83
154
151
199
196
2.09
1.62
1.79
2,07
233
1.36
4.98
4.72
1.2
18
3.75
144
2.65
1.66
0.98
0.86
096
0.9
103
0.83
0.91
0.92
0.71

129.101
68.2004

46.898

26,998
317991
374991
38.6938
45.6991
44.2991
58.6993
64.8004
101.301

59.501
57.9102

81.313
111308
124.707
114.703
94.2027
70.1576

41375
110.288
82.1936
97.3027
96,5025
85.6007
71.7884

76,876

107.17
79.9566
81.1575
54.1498
91.7749
20.9748
25,6965
110.629
113.024
57.7141
128,613
90.7311
154,035
213,745
276.641
253,242
374.957
378.171
344,166

324.38
316.103
205.784

1.0225
0.9531
17698
1.5557
11321
136
1.2145
0.9847
0.9933
0.8518
0.8488
0.77
2.0504
2.7456
2.226
22191
1.8764
1.7524
19639
2.3648
3.577
14417
0,8273
15416
1.5129
19977
19641
20813
1.6236
1.7885
2.0701
2.3269
1.362
4.9583
47477
1.2023
1.7961
3.7426
1.4384
2.6452
1.662
0.9825
0.8603
0.95%6
0.9041
1.0313
0.8252
0.9156
0.9238
0.7143

NNV AVDDWWUNU UMV VNOOANTNNLUVNNAVAAEONLUL VWUV UG O

Ic SBT

1.85104
2.04841
2.34083
2,50006
2,36459
234956

23103
2.19953
2.21288
207413
2,03765
1.85504
230325
2.39795
222875
2,13298
2,04602
2.04971
214507
2.29276
2.58292

2.0024
1.94672
206195
2.05502

2.1799
2.23031
2.22587
2.04717
2.16833
2.20728
2,37039
2,04457

2,8965
281824
194794
206183
2.49392
1.95384

2.2493

1.945%

1.6811
1.56245
1.62334
149362
1.53682
1.48629
1.53742
154757
1.59634

124,1578
117.4179
118.2932
1119622
111.2335
114.1842
113.6634
113.7507
113.5104
115.1322
116.0708
119.7169
121.6921
123.5641
125.3402
128.3803
128.2624
126.9462

125.859
1243487
1222195
125.1353
118.2032
124.4035
124,1855
125.0497

123.209

124.301

125,725
123.5749
124.7502
121.6983
122.9268

117,981
119.6442
123.8363
1265827
125.7976
126.6184
127.6719
129.4351
128.7848
130.3297
130.2663
133.6596
1347059
132.1554
1323384
132.1512
126,08249

0.06203
0.12079
0.17993
0.23592
0.29153
0.34862
0.40546
0.46233
0.51909
0.57665
0.63489
0.69455
0.75539
0.81717
0,87984
0.94404
1.00817
1.07164
1.13457
119674
1.25785
1.32042
1,37952
1.44172
1.50382
1.56634
1,62795
1.6901
175206
1.81475
187714
193799
1.59945
2.05844
2.11827
2.18018
2.24368
2,30658
2,36988
2,43372
2,48844
2.56283
2,628
2,69313
2,759%6
2.82731
2.89339
2,95956
3.02563
3.08867

Basic output data
& (pef) G, (t50) -ud (tsf)

00000000 OO0O0O0O0O00O0OO000O00CO0 000060000

0.0312
0.0624
0.0936
0.1248

0.156
0.1872
0.2184
0.2496
0.2808

0.312
0.3432
03744
0.4056
0.4368

0468
0.4992
0.5304

& o
(tsN)
0.0621
0.1208
0.1799
0.2359
0.2915
0.3486
0,4055
0.4623
0,5191
0.5767
0.6347
0.6946
0.7554
0.8172
08798
0.944
1.0082
10716
11346
11967
1.2579
1.3204
1.3795
14417
1.5038
1.5663
1.628
1.6501
1753
1.8148
1.8771
1.938
19995
2.0272
2,0559
2,0866
2.1189
2,1506
2.1827
2.2153
2.2488
2.282
2.316
2349
23856
2.4217
24566
2.4916
2.5264
2,5583

QL
2078.6
563.63
259,64
113.44
108,08
106.56
94.445
97.845
84.341
100.79
101.1
144.85
77.768
69.866
91,417
11691
122.7
106.03
82,03
57.657
31.893
82.525
58.581
66,491
63.172
53.65
43,098
44.486
50,136
43,059
42,235
26941
49
9.3311
11,469
51972
52,283
25,764
57.838
39.858
67.384
92.541
11831
106.62
156.02
154.99
138.92
129
123.92
79.231

Fr
%)
1,029
0.9548
1.7766
1.5694
1.1426
1.3728
12274
0.9948

1,005
0.8603
08572
0.7753
2.0768
2,7849
2.2503

2.238
1.8917
1.7689
1.9878
2.4058
3.6892
1.4592
0.8414
1.5648
15369
2.0349
2.0097
2.1281
1.6505

1.83
21191
24133
1.3924
5.4979
5.1743
1.2264
1835
3.8984
1.4654
2.7181
1.6894
0.9944
0.8686
0.9699
0.9108
1.0391
08322

0.924
0.9327
0.7252

Bg - SBTn

7E-DS
3E-05
~3E-04

0,0001
0.0011

0.001
0.0005
0.0004
0.0001
0.0002

-0.004
~6E-04
-5E-04
0.0002
0.0002

SE-05
~1E-03
-0.002
-0.002
-0.003
-0.003
-0.006
-0.002
-0.009

[ - - N N =TT, T V. T N T R W I ST BT I BT NET RNV W BT B ST R G JRC RN IRT RV BNV RNC RV . Ny - - - N RRY T MRV IR R NEP. N

n

04772
0.5469
0.6651
0.7235
0.6726
0.6728
0.6676
0.6403
0.6566
0.6187
0,6161
0.5602

0,736
0.7819
0.7278
0.7004
0.6754
0.6848
0.7297
0.7959
0.5201
0.6971
0.6854
0.7355
0.7414
0.7972
0.8267
0.8313
0.7635
0.8226
0.8344
0.9243
0.7931

o

0.7613

0.808
0.9963
0.7701
0.8972
0.7689
0.6624
0.6135
0.6422
0.5855
0.6049

0.591
0.6153

0.623
0.6572

Cn

NN NN NN

1.8972
1.6992
1.5562
1.4558
13701

1.266
1.2815
1.2239
1.1437
1.0832
1,0332
0.9913
0.9504
0.9067
0.8529

0857
0.8338
0.7965
0,7706
0.7315
0.7004
0.6775
0.6801
0.6416
0.6163
0.5716
0.6037
0.5219
0.5147
0.5%64
0.5706
0.4933
0.5726
0.5153
0.5601

0.601
0.6184

0.59
0.6213

0.606
0.6079
0.5504
0.5815
0.5598

Ic

1.6386
1814
21172
22634
2,1228
2,1164
2,0931
20177
2.0535
1.9465
1932
1,7781
2,2318
23441
21944
21148
2,0413
2,0581
2.1682
23341
2,655
2.0589
2,0215
21444
2,153
2.2905
2.3603
23646
2.1802
23275
237171
2.5783
2,227
3.1769
3.0903
2.1326
2.2513
27412
2,141
24717
2.1325
1.8486
17159
1.7871
1.6337
1.6803
1.6392
16986
17144
18

Qtn

243.5059
128.6817
88,30459
50.58487
59.55462
70.22066
68,65983
72,6117
66.04354
79.96562
83.08386
1203698
71,14811
66.03828

86,9392
112.9791
120,7866
105.4604
83.59099
59124948
3233717
88.25163
63,67938
72.15975
69,18371
58,09337
4643846
48,14273
67.76088
4738378
46.17393
28.20356
51.21983

9.33106
1146873
61.11886
59.74075
25,83106
68.31532
43.00375
8020913
119.9544

160,148
1418441
218.5402

214.966
196,0591
1793482
172,0525
107.2349



4747 Daisy Ave
Long Beach, CA

CPT Shear Wave Measurements

S-Wave interval
Tip Geophone Travel S-Wave Velocity S-Wave
Depth Depth  Distance  Arrival. from Surface Velocity

CPT-3 (ft) {ft) (ft) (msec) (ft/sec) (ft/sec)
10.10 9.10 10.38 12.65 820.80
19.98 18.98 19.63 22.98 854.11 894.91
30.08 29.08 29.51 32.60 905.11 1026.94
39.99 38.99 39.31 43.46 90449  902.63
49.48 48.48 48.74 51.79 941.05 1131.80

Shear Wave Source Offset = 5 ft

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



Pressure (psi)

Petra Geotechnical, Inc.

Kehoe Testing

CPT-1

75

»
tn

1.5

Depth: 48.06
Mon 26/Aug/2013
08:40:01

10

Time (sec)

100

1,000

2,000



Pressure (psi)

Petra Geotechnical, Inc. CPT-2
Kehoe Testing
45
Depth: 37.05
Mon 26/Aug/2013
09:52:11
3
15
0
-15
-3
45
6
0.2 10 100 1,000

Time (sec)

2,000



This software is licensed to: Kehoe Testing and Engineering

Presented below is a fist of formulas used for the estimation of various soil properties. The formulas are presented in SI unit system and assume

that all components are expressed in the same units.

:t Unit Weight, g (kN/m?3) ::

9=0, -(0.27 log(R()+0.36 -log(bc—l‘—) +1.236J
3
where g,, = water unit weight
:: Permeability, k (m/s) ::
I. <3.27and I >1.00 then k =10%9523.041

I, <4.00 and I, > 3.27 then k =10™521371

it Ngpy (blows per 30 cm) =2

N fG) 1
60 ™ P, ) 10MZ8-03BT7,
Noo = 1
1(60) = Q- 1Qh-1266-0.3817 1
it Young's Modulus, Es (MPa) ::
(q( —Uv) . 0.015.100.55{:1»1.68
(applicable only to I < I._aerr)

iz Relative Density, Dr (%) ::

100- Qu (applicable only to SBT,.: 5, 6, 7 and 8
DR or I < Iq_cutoff)

:: State Parameter, g ::
Y= 0.56-0.33-109(Q tr, s )

:: Peak drained friction angle, ¢ (°) ::

P=17.60+11-bg(Q )
(applicable only to 5BT,: 5, 6, 7 and 8)

:z 1-D constrained modulus, M (MPa) ::

IfI. >2.20
a=14for Q, >14
a=Qy, for Qy, <14
Mcpr=a-(q; -0y)

If I, <2.20
Mcpr = (q¢ =0, )-0.0188 .10%:>51c+1.68

References

« Robertson, P.K., Cabal K.L., Guide to Cone Penetration Testing for Geotechnical Engineering, Gregg Drilling & Testing, Inc., 4th Edition, July 2010

:: Small strain shear Modulus, Go (MPa) ::

Gg =(a; —0,)-0.0188 .10 %551 +1.68

:: Shear Wave Velocity, Vs (m/s) ::

0.50
{8
P

:t Undrained peak shear strength, Su (kPa) ::

Nge =10.50 + 7 -log(F, ) or user defined
(q[ -0y)

S, =~

Ny
(applicable only to SBT,: 1, 2, 3, 4 and 9 or Ic > Ic_cuwn)

:: Remolded undrained shear strength, Su(rem) (kPa)

(applicable only to SBT.: 1, 2, 3, 4and 9

S =T,
ulrem} s or Ie > Ie_cutorr)

:: Overconsolidation Ratio, OCR ::

0.20
Kocr = >
Ock |:0.25-(10.50-+7-bg(F,))

OCR ":kOCR‘Qm

1,25
] or user defined

(applicable only to SBT,: 1, 2, 3, 4and 9 or I > I cuwnr)

:: In situ Stress Ratio, Ko ::

Ko =0.1 (EL:‘_’LJ
0’Vl)

(applicable only to SBTa: 1, 2, 3, 4and 9 or Ic > Ic_cuworr)

:: Soil Sensitivity, S, ::
_Ns
t F,-

(applicable only to SBT,: 1, 2, 3,4 and 9 or Ic > Ic_cutorr)

:: Effective Stress Friction Angle, @' (°) =

@' =29.5°-B**.{0.256 +0.336-B, +bgQ, )
(applicable for 0.10<B;<1.00)

« Robertson, P.K., Interpretation of Cone Penetration Tests - a unified approach., Can. Geotech. J, 46(11): 1337-1355 (2009)

CPeT-IT v.1.7.6.3 - CPTU data presentation & interpretation software - Report created on: 8/27/2013, 6:25:38 PM

Project file: C:\PetralBeach8-13\CPeT Data\Plot Data\Plots.cpt



APPENDIX B

LABORATORY TEST PROCEDURES
LABORATORY TEST DATA

CONSOLIDATION TEST RESULTS

PETRA

«“



LABORATORY TEST PROCEDURES

Soil Classification
Soils encountered within the exploratory borings were classified and described utilizing the visual-manual procedures of the
Unified Soil Classification System, and in general accordance with Test Method ASTM D 2488. The assigned group

symbols are presented on the exploration logs, Appendix A.

In Situ Moisture and Density

Moisture content and dry density of the in place soils were determined in representative strata in accordance with test method
ASTM D 2216. Test data are presented in the exploration logs, Appendix A.

Laboratory Maximum Dry Density/Optimum Moisture

The maximum dry density and optimum moisture content of the near-surface soil materials were determined for a selected
sample in accordance with Method A of ASTM D 1557. The results of this test are presented on Plate B-1.

Expansion Potential

A preliminary expansion index test was performed on a selected sample in accordance with Test Method ASTM 4829. The
results of this test are presented on Plate B-1.

Soluble Sulfates and Chlorides

Chemical analyses were performed on a selected sample of near-surface soils to determine preliminary soluble sulfate and
chloride contents in accordance with California Test Method Nos. 417 and 422, respectively. Test results are presented on
Plate B-1.

pH and Minimum Resistivity

pH and minimum resistivity tests were performed on a selected sample of near-surface site soils to provide a preliminary
evaluation of their corrosive potential to concrete and metallic construction materials. These tests were performed in
accordance with California Test Method Nos. 532 and 643, respectively. The results of these tests are included in Plate B-1.

Consolidation

Settlement predictions under anticipated loads were made on the basis of one-dimensional consolidation tests. These tests
were performed in general accordance with Test Method ASTM D 2435. Axial loads were applied in several increments to
alaterally restrained 1-inch-high sample. Loads were applied in a geometric progression by doubling the previous load, and
the resulting deformations were recorded at selected time intervals. The test samples were inundated at the approximate in-
situ overburden pressure in order to evaluate the effect of a sudden increase in moisture content (hydroconsolidation
potential). Results of these tests are graphically presented on Plates B-2 through B-4.

PETRA GEOTECHNICAL, INC.
JN. 13-443






CONSOLIDATION - STRAIN 13-443.GPJ PETRA.GDT 3/25/14

" ETON DENSITY | MOISTURE | SATURATION LOAD
LOCATION DESCRIPTION (peh) ! (%) (%) (kgﬂ
@ B3@6.0 Sandy Silt (ML)
0.2 0.4 0.8 1.6 3.2 6.4 12.8 25.6
0.0 i i 1 I 1
o
1.0 R =ey
\\
~N
2.0 \: N
N
N
3.0 A\
5 \
5 \
% 4.0
o) \
g y
3 @
= ~
= 50 )
Q
&
P \
6.0 AN
8, \
\\ \
7.0 N
\
\
8.0 LN L
\
N
9.0
10.0
0.1 1 10 100
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J.N. 13-443 March, 2014
CONSOLIDATION TEST RESULTS
PETRA GEOTECHNICAL, INC. PLATE B-2




CONSOLIDATION - STRAIN 13-443.GPJ PETRA.GDT 3/25/14

! : - DENSITY MOISTURE | SATURATION LOAD
LOCATION DESCRIPTION (pef) (%) (%) (ksf)
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VERTICAL STRESS - kips per square foot
J.N.  13-443 March, 2014
CONSOLIDATION TEST RESULTS
PETRA GEOTECHNICAL, INC. PLATE B-3
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GROUND MOTION ANALYSIS
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Section 11.4.3 — Site Coefficients and Risk-Targeted Maximum Considered Earthquake

Table 11.4-1: Site Coefficient F,

Site Class Mapped MCE . Spectral Response Acceleration Parameter at Short Pericd

Ss £ 0.25 S. = 0.50 s = 0.75 Ss = 1.00 Ss = 1.25
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.2 1.2 1.1 1.0 1.0
D 1.6 1.4 1.2 1.1 1.0
E 2.5 1.7 1.2 0.9 0.9
F See Section 11.4.7 of ASCE 7

Note: Use straight-line interpolation for intermediate values of Ss

For Site Class = D and S; = 1.654 g, F, = 1.000

Table 11.4-2; Site Coefficient F,

Site Class Mapped MCE . Spectral Response Acceleration Parameter at 1-s Period
S, £0.10 S: = 0.20 S, = 0.30 S; = 0.40 S, 2 0.50
A 0.8 0.8 0.8 0.8 0.8
B 1.0 1.0 1.0 1.0 1.0
C 1.7 1.6 1.5 1.4 1.3
D 2.4 2.0 1.8 1.6 1.5
E 3.5 3.2 2.8 2.4 2.4
F See Section 11.4.7 of ASCE 7

Note: Use straight~line interpolation for intermediate values of S,

For Site Class = Dand S, = 0.613 g, F, = 1.500

http://ehp1l-earthquake.cr.usgs.gov/designmaps/us/report.php?template=minimal&Ilatitude=... 3/18/2014
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Section 11.4.6 — Risk-Targeted Maximum Considered Earthquake (MCE;) Response
Spectrum

The MCE: Response Spectrum is determined by m

sitiplying the design response spectrum abov

[

by

Ss,q: 0.920H--

Spectral Response Acceleration, Sa {g)

ki
+
]
1
i
i
i
H
1
H
i
H
H
i
i
i
i
i
H

S

H]
o)
o)
=
[
-
1

0.556 1.400
Period, T {sec)

http://ehpl-earthquake.cr.usgs.gov/ designmaps/us/report.php?template=minimal&1atitude=... 3/18/2014
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Section 11.6 — Seismic Design Category

able 11.6-1 Seismic Design Category Based on Short Period Response Acceleration Parameter
RISK CATEGDRY
VALUE OF 5,
foril i1z v
Sps < D.167g A A, A
0.167g = S, < 0.33¢g B B
0.33g = 5, < 0.50g C C
0.50g =< S, D D D

For Risk Category = I and S, = 1.103 g, Seismic Design Category = D

Table 11.6-2 Seismic Design Category Based cn 1-S Period Response Acceleration Parameter

RISK CATEGORY
VALUE OF 5,
Toril 11 v
S, < 0.067g A A A
0.067g = 5, < 0.133¢g B B Cc
0.133g = S5,, < §6.20¢g c C D
0.20g < S,, D D D

For Risk Category = I and S, = 0.613 g, Seismic Design Category = D

Note: When S, is greater than or equal to 0.75g, the Seismic Design Category is E for
buildings in Risk Categories I, II, and 111, and F for those in Risk Category 1V, irrespective
of the above.

Seismic Design Category = “the more severe design category in accordance with
Table 11.6-10r 11.6-2" =D

Note: See Section 11.6 for alternative approaches to calculating Seismic Design Category.

References

1.

Figure 22-1: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
1.pdf
Figure 22-2: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
2.pdf

. Figure 22-12: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-

12.pdf

. Figure 22-7: http://earthquake.usgs.gov/hazards/designmaps/downioads/pdfs/2010_ASCE-7_Figure_22-

7.pdf

Figure 22-17: http.//earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
17.pdf

Figure 22-18: http://earthquake.usgs.gov/hazards/designmaps/downloads/pdfs/2010_ASCE-7_Figure_22-
18.pdf

http://ehpl-earthquake.cr.usgs.gov/desi gnmaps/us/report.php?template=minimal&latitudex... 3/18/2014






*** Deaggregation of Seismic Hazard at One Period of Spectral Accel. **x
*** Data from U.S.G.S. National Seismic Hazards Mapping Project,

Vs30{m/s)= 287.0
NSHMP 2007-08

Return period:

See USGS OFR 2008-1128.

2475

yrs.

Exceedance PGA =0.6430
#Prlat least one eqg with median motion>=PGA in 50 yrs]=0.00173

dM=0.2 below

Page 1 of 6

2008 version ***
PSHA Deaggregation. %contributions. site: JN_13-443 Daisy long: 118.201 W., lat: 33.842 N.

(some WUS atten. models use Site Class not Vs30).

g. Weight * Computed Rate Ex 0.405E-03

#This deaggregation corresponds to Mean Hazard w/all GMPEs
1<EPS<2 0<EPS<1 -1<EPS<0 -2<EPS<-1 EPS<-2

DIST (KM} MAG(MW) ALL EPS EPSILON>2
.955
.188
.012
.481
.072
.638
.982
.783
.775
.884
.674
774
.276
.831
.160
.336
.323
.505
.178
.312
.999
.564
.351
.427
.138
.944
.440
.081
.497
.337
.389
.370
.063
.432
.396
.489
.381
.051
.210
.412
.106
.557
.059
.768
.503
.186
.110
.130
.577
.192
.276
.077
.297
.265
.06l

7.
12.
7.
12.
7.
12.
7.
12.
7.
13.
7.
14.
7.
15.
23.
8.
14.
24.
31.
5.
.13,
24.
31.
3.
13.
23.
33.
44.
1.
13.
22.
35.
46.
1.
12.
23.
36.
47.
1.
11.
23.
33.
55.
1.
11.
23.
32.
75.
1.
11.
22.
56.
74.
11.
22.

PO WP OO NOANOAANJUORFRE NOAOWORFRF WO BEUJOWOWWUWOod JIb JFRPAAULWNDWOWWLWWWwWR W

B B B e B B B B B B N B e B R B N AN AN RS EEN B e )i ) e ) W o )Mo ) Mo ) Mo ) Mo ) Wi o Mo ) Mo 2 W 0 ) W o A W o M @ A Mo X I &) B )W S IR 6, NS, RN 6 BN 6 ) BN S BN 6 N & B 52 N 6]

.05
.05
.20
.20
.40
.40
.60
.60
.80
.80
.02
.99
.21
.20
.22
.40
.41
.45
.47
.59
.61
.57
.57
.80
.80
.17
.17
L7
.03
.01
.00
.00
.96
.20
.19
.19
.19
.15
.42
.37
.40
.35
.35
.61
.62
.60
.54
.60
.71
.75
.76
.76
.82
.91
.83

QOO0 ONOOOORFRPHOOOWOMOODO e OOHULDWLWOOOLONODODWNOOFRFRONODORONOHOHBHONONOO

O OO OO0 OO OO0 OO0 OO0OO0OHOOORHPHFHFOOOOHOOONRPFPOOOHROOHOOOOOOORrRORHOO

.656
.188
.231
.481
.003
.638
.736
.769
.526
.801
.732
.698
.089
.713
.160
.589
. 945
.505
.178
.241
.461
.563
.351
.693
.867
.868
.440
.081
L1775
.924
.047
.368
.063
.343
.187
.331
.355
.051
.615
.799
.059
.457
.059
.137
.268
.085
.085
.130
.042
.449
.116
.076
.297
.046
.021

OO OO0 O OO0 O0OOCOOOONNOODONHFOOOWWOOONMNMNNOOR WOOOMLMODONOROHOHBHORFRPOOOO

.300
.000
.781
.000
.069
.000
.206
.013
.132
.083
.735
.077
.880
.118
.000
.159
.378
.000
.000
.931
.537
.000
.000
.892
.271
.077
.000
.000
.480
.114
.342
.002
.000
.557
797
.159
.025
.000
.794
.108
.047
.100
.000
. 645
.846
.100
.025
.000
.195
.413
.159
.000
.000
172
.038

O OO OO0 OO0 OO OO0 OODODONODODOO R ODODOONODOONOOODOCODOOOOODOOOOOOODODODOOO

.000
.000
.000
.000
.000
.000
.040
.000
.117
.000
.206
.000
.307
.000
.000
.588
.000
.000
.000
.120
.000
.000
.000
.769
.000
.000
.000
.000
.663
.299
.000
.000
.000
172
.412
.000
.000
.000
.108
.505
.000
.000
.000
.842
.389
.000
.000
.000
.290
.329
.000
.000
.000
.046
.002

loleBelole oo oo BeBoBeBoBo oo oo NeBe o NeNo o N NoNoNo e No NeNeNo e NoNoNoNeNoHoNoNoNeNo NoNoNeoNeoNoNoNoNoRoNoNeol

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.019
.000
.000
.000
.073
.000
.000
.000
.000
.579
.000
.000
.000
.000
.360
.000
.000
.000
.000
.693
.000
.000
.000
.000
.144
.000
.000
.000
.000
.050
.000
.000
.000
.000
.000
.000

[eBeNololollelolelole oo No oo NoBo o Nolo e o Ro oo NoNoNe NoNo RoNo NoNo NeoNe NoNoNeoNeoNoNoNoNeNoRoNoRoRoNelNe e Ne No X o)
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.000
.000
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.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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.000
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http://geohazards.usgs.gov/deaggint/2008/out/JN_13-443 Daisy 2014.03.18 20.58.34.txt

3/18/2014
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13.0 7.01 2.401 0.855 1.471 0.075 0.000 0.000 0.000
22.8 6.99 1.110 0.796 0.313 0.000 0.000 0.000 0.000
36.0 7.00 0.357 0.355 0.002 0.000 0.000 0.000 0.000
46.4 6.96 0.056 0.056 0.000 0.000 0.000 0.000 0.000
56.2 6.99 0.033 0.033 0.000 0.000 0.000 0.000 0.000

1.2 7.20 2.017 0.123 0.717 1.035 0.143 0.000 0.000
11.8 7.19 2.094 0.547 1.359 0.189 0.000 0.000 0.000
23.5 7.19 0.382 0.248 0.133 0.000 0.000 0.000 0.000
36.6 7.19 0.326 0.301 0.025 0.000 0.000 0.000 0.000
47.6 7.15 0.049 0.049 0.000 0.000 0.000 0.000 0.000
55.5 7.19 0.041 0.041 0.000 0.000 0.000 0.000 0.000

1.2 7.42 3.714 0.224 1.312 1.914 0.265 0.000 0.000
11.6 7.36 1.781 0.409 1.143 0.230 0.000 0.000 0.000
23.4 7.40 0.078 0.041 0.038 0.000 0.000 0.000 0.000
33.9 7.35 0.436 0.340 0.096 0.000 0.000 0.000 0.000
55.2 7.35 0.059 0.059 0.000 0.000 0.000 0.000 0.000
74.4 7.37 0.046 0.046 0.000 0.000 0.000 0.000 0.000

1.1 7.61 0.746 0.044 0.259 0.388 0.055 0.000 0.000
11.7 7.59 0.491 0.099 0.315 0.078 0.000 0.000 0.000
23.1 7.61 0.147 0.059 0.088 0.000 0.000 0.000 0.000
32.3 7.54 0.078 0.057 0.021 0.000 0.000 0.000 0.000
56.1 7.57 0.035 0.035 0.000 0.000 0.000 0.000 0.000
75.7 7.60 0.130 0.130 0.000 0.000 0.000 0.000 0.000

1.1 7.71 0.256 0.015 0.089 0.134 0.019 0.000 0.000
11.5 7.74 1.331 0.235 0.850 0.246 0.000 0.000 0.000
22.4 7.76 0.176 0.059 0.117 0.000 0.000 0.000 0.000
56.4 7.76 0.072 0.071 0.000 0.000 0.000 0.000 0.000
74.6 7.82 0.297 0.297 0.000 0.000 0.000 0.000 0.000
11.5 7.91 0.108 0.021 0.078 0.009 0.000 0.000 0.000
22.1 7.93 0.038 0.011 0.025 0.002 0.000 0.000 0.000
74.4 7.99 0.329 0.329 0.000 0.000 0.000 0.000 0.000
74.2 8.20 0.039 0.039 0.000 0.000 0.000 0.000 0.000

Summary statistics for above PSHA PGA deaggregation, R=distance, e=epsilon:

Contribution from this GMPE (%) : 39.8

Mean src-site R= 11.7 km; M= 6.96; epsO= 1.09. Mean calculated for all sources.
Modal src-site R= 1.4 km; M= 7.03; epsO= 0.22 from peak (R,M) bin

MODE R*= 1.3km; M*= 7.03; EPS.INTERVAL: 0 to 1 sigma % CONTRIB.= 2.215

Principal sources (faults, subduction, random seismicity having > 3% contribution)

)

Source Category: % contr. R {(km) M epsilon0 (mean values).

California B-faults Char 18.40 10.3 7.21 0.91

California B-faults GR 12.86 7.8 6.86 0.91

California A-faults 3.14 38.6 7.34 1.99

CA Compr. crustal gridded 5.38 10.0 6.14 1.61

Individual fault hazard details if its contribution to mean hazard > 2%:

Fault ID % contr. Rcd (km} M epsilon0 Site-to-src azimuth(d)
Palos Verdes Char 3.04 11.5 7.25 1.17 ~147.5
Newport-Inglewood, alt 1 Char 2.15 1.6 7.14 0.19 -137.3
Newport-Inglewood, alt 2 Char 2.28 0.7 7.14 0.14 -119.8

Puente Hills (Santa Fe Springs) 1.00 9.7 6.53 1.56 38.6

Palos Verdes Connected Char 1.90 11.5 7.71 1.00 ~147.6

Newport Inglewood Connected alt 1.76 1.6 7.50 0.20 -137.3

Newport Inglewood Connected alt 1.95 0.7 7.50 0.11 -119.8

Palos Verdes GR 2.48 12.5 6.93 1.44 -148.9
Newport-Inglewood, alt 1 GR 2.61 2.5 6.82 0.37 -140.9
Newport-Inglewood, alt 2 GR 2.76 2.0 6.82 0.31 -122.8

Newport Inglewood Connected alt2 0.98 2.7 6.98 0.36 -129.6
#rxxxxxxx*End of deaggregation corresponding to Boore-Atkinson 2008 xR Kk K kR

PSHA Deaggregation. %contributions. site: JN_13-443 Daisy long: 118.201 W., lat: 33.842 N.
Vs30(m/s)= 287.0 (some WUS atten. models use Site Class not Vs30).

NSHMP 2007-08 See USGS OFR 2008-1128. dM=0.2 below

Return period: 2475 yrs. Exceedance PGA =0.6430 g. Weight * Computed Rate Ex 0.463E~04
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#Prlat least one eq with median motion>=PGA in 50 yrs}=0.00000
#This deaggregation corresponds to Campbell-Bozorgnia 2008
DIST (KM) MAG (MW) ALL EPS EPSILON>2 1<EPS<2 0<EPS<1 -1<EPS<(Q -2<EPS<-1 EPS<-2

7.2 5.05 0.145 0.145 0.000 0.000 0.000 0.000 0.000
7.3 5.20 0.374 0.364 0.010 0.000 0.000 0.000 0.000
12.0 5.21 0.028 0.028 0.000 0.000 0.000 0.000 0.000
7.3 5.40 0.481 0.401 0.081 0.000 0.000 0.000 0.000
12.1 5.41 0.086 0.086 0.000 0.000 0.000 0.000 0.000
7.3 5.60 0.492 0.357 0.135 0.000 0.000 0.000 0.000
12.3 5.60 0.135 0.135 0.000 0.000 0.000 0.000 0.000
7.3 5.80 0.419 0.287 0.131 0.000 0.000 0.000 0.000
12.7 5.80 0.148 0.148 0.000 0.000 0.000 0.000 0.000
7.3 6.02 0.560 0.434 0.125 0.000 0.000 0.000 0.000
14.0 5.99 0.121 0.121 0.000 0.000 0.000 0.000 0.000
7.7 6.21 0.975 0.642 0.333 0.000 0.000 0.000 0.000
15.0 6.20 0.134 0.134 0.000 0.000 0.000 0.000 0.000
23.2 6.23 0.012 0.012 0.000 0.000 0.000 0.000 0.000
8.5 6.40 1.692 0.815 0.877 0.000 0.000 0.000 0.000
14.6 6.41 0.248 0.238 0.010 0.000 0.000 0.000 0.000
24.4 6.46 0.066 0.066 0.000 0.000 0.000 0.000 0.000
8.0 6.59 1.078 0.403 0.675 0.000 0.000 0.000 0.000
14.1 6.60 0.607 0.478 0.129 0.000 0.000 0.000 0.000
24.8 6.56 0.077 0.077 0.000 0.000 0.000 0.000 0.000
6.1 6.79 0.523 0.249 0.274 0.000 0.000 0.000 0.000
13.8 6.79 0.548 0.387 0.161 0.000 0.000 0.000 0.000
25.1 6.75 0.055 0.055 0.000 0.000 0.000 0.000 0.000
2.1 7.03 0.541 0.238 0.292 0.012 0.000 0.000 0.000
13.9 6.97 0.590 0.348 0.243 0.000 0.000 0.000 0.000
26.8 6.97 0.017 0.017 0.000 0.000 0.000 0.000 0.000
36.6 7.07 0.007 0.007 0.000 0.000 0.000 0.000 0.000
1.2 7.20 0.245 0.098 0.139 0.008 0.000 0.000 0.000
13.9 7.14 0.276 0.138 0.138 0.000 0.000 0.000 0.000
29.1 7.14 0.015 0.015 0.000 0.000 0.000 0.000 0.000
34.8 7.20 0.008 0.008 0.000 0.000 0.000 0.000 0.000
1.1 7.42 0.450 0.180 0.257 0.013 0.000 0.000 0.000
12.1 7.35 0.061 0.054 0.007 0.000 0.000 0.000 0.000
31.7 7.35 0.024 0.024 0.000 0.000 0.000 0.000 0.000
1.1 7.61 0.090 0.036 0.052 0.003 0.000 0.000 0.000
11.5 7.58 0.011 0.011 0.000 0.000 0.000 0.000 0.000
30.7 7.53 0.006 0.006 0.000 0.000 0.000 0.000 0.000
1.1 7.71 0.031 0.012 0.018 0.001 0.000 0.000 0.000
11.5 7.75 0.042 0.042 0.000 0.000 0.000 0.000 0.000

Summary statistics for above PSHA PGA deaggregation, R=distance, e=epsilon:

Contribution from this GMPE (%) : 11.4

Mean src-site R= 9.0 km; M= 6.41; epsO= 1.55. Mean calculated for all sources.
Modal src-site R= 8.5 km; M= 6.40; epsO= 1.31 from peak (R,M) bin

MODE R*= 8.8km; M*= 6.40; EPS.INTERVAL: 0 to 1 sigma % CONTRIB.= 0.877

Principal sources (faults, subduction, random seismicity having > 3% contribution)

Source Category: % contr. R(km)} M epsilon0 (mean values).
California B-faults Char 3.74 9.8 6.89 1.54

CA Compr. crustal gridded 5.64 8.3 5.99 1.52

Individual fault hazard details if its contribution to mean hazard > 2%:

Fault ID % contr. Rcd (km) M epsilon0 Site-~to-src azimuth(d)
Palos Verdes Char 0.09 11.5 7.25 2.15 ~-147.5
Newport-Inglewood, alt 1 Char 0.26 1.6 7.15 1.33 -137.3
Newport-Inglewood, alt 2 Char 0.27 0.7 7.15 1.32 -119.8
Puente Hills (Santa Fe Springs) 1.28 9.7 6.50 1.42 38.6

Palos Verdes Connected Char 0.06 11.5 7.71 2.11 -147.6
Newport Inglewood Connected alt 0.22 1.6 7.50 1.31 -137.3
Newport Inglewood Connected alt 0.23 0.7 7.50 1.29 -119.8

Palos Verdes GR 0.00 0.0 0.00 0.00 -148.9
Newport-Inglewood, alt 1 GR 0.18 1.9 6.89 1.64 ~140.9
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Newport-Inglewood, alt 2 GR 0.19 1.2 6.89 1.62 ~122.8
Newport Inglewood Connected alt2 0.07 1.1 7.07 1.51 ~129.6
grxxxxxxs+End of deaggregation corresponding to Campbell-Bozorgnia 2008 *****x*+xj

PSHA Deaggregation. %contributions. site: JN 13-443 Daisy long: 118.201 W., lat: 33.842 N.
Vs30(m/s)= 287.0 (some WUS atten. models use Site Class not Vs30).

NSHMP 2007-08 See USGS OFR 2008-1128. dM=0.2 below

Return period: 2475 yrs. Exceedance PGA =0.6430 g. Weight * Computed Rate Ex 0.197E-03
#Pr[at least one eq with median motion>=PGA in 50 yrs]=0.00279

#This deaggregation corresponds to Chiou-Youngs 2008

DIST (KM) MAG (MW) ALL_EPS EPSILON>2 1<EPS<2 0O<EPS<1l ~1<EPS<0 -2<EPS<-~1 EPS<-2

7.3 5.05 0.732 0.596 0.135 0.000 0.000 0.000 0.000
12.1 5.05 0.184 0.184 0.000 0.000 0.000 0.000 0.000
7.3 5.20 1.436 1.096 0.340 0.000 0.000 0.000 0.000
12.3 5.20 0.447 0.447 0.000 0.000 0.000 0.000 0.000
7.3 5.40 1.337 0.913 0.424 0.000 0.000 0.000 0.000
12.6 5.40 0.526 0.526 0.000 0.000 0.000 0.000 0.000
7.3 5.60 1.199 0.710 0.488 0.000 0.000 0.000 0.000
13.0 5.60 0.581 0.581 0.000 0.000 0.000 0.000 0.000
7.4 5.80 1.045 0.515 0.530 0.000 0.000 0.000 0.000
13.3 5.80 0.613 0.611 0.002 0.000 0.000 0.000 0.000
7.4 6.02 1.530 0.713 0.817 0.000 0.000 0.000 0.000
14.5 5.99 0.498 0.489 0.008 0.000 0.000 0.000 0.000
7.7 6.21 2.320 0.901 1.419 0.000 0.000 0.000 0.000
15.1 6.20 0.490 0.478 0.012 0.000 0.000 0.000 0.000
23.3 6.21 0.069 0.069 0.000 0.000 0.000 0.000 0.000
8.3 6.40 3.199 0.931 2.229 0.039 0.000 0.000 0.000
l4.6 6.41 0.710 0.625 0.085 0.000 0.000 0.000 0.000
24.1 6.44 0.166 0.166 0.000 0.000 0.000 0.000 0.000
5.3 6.59 3.486 0.506 1.935 1.029 0.016 0.000 0.000
13.9 6.61 1.913 1.073 0.840 0.000 0.000 0.000 0.000
24.7 6.57 0.134 0.134 0.000 0.000 0.000 0.000 0.000
3.6 6.80 3.196 0.329 1.498 1.319 0.051 0.000 0.000
13.3 6.81 1.863 0.782 1.081 0.000 0.000 0.000 0.000
23.9 6.77 0.163 0.163 0.000 0.000 0.000 0.000 0.000
1.5 7.03 4.634 0.298 1.627 2.355 0.354 0.000 0.000
13.0 7.01 2.418 0.742 1.452 0.224 0.000 0.000 0.000
22.8 7.01 0.264 0.237 0.027 0.000 0.000 0.000 0.000
1.2 7.20 2.171 0.123 0.701 1.129 0.218 0.000 0.000
12.1 7.19 2.097 0.570 1.305 0.223 0.000 0.000 0.000
23.8 7.21 0.104 0.077 0.027 0.000 0.000 0.000 0.000
36.0 7.18 0.039 0.039 0.000 0.000 0.000 0.000 0.000
1.2 7.42 4.113 0.221 1.282 2.183 0.428 0.000 0.000
11.6 7.37 1.586 0.345 0.966 0.275 0.000 0.000 0.000
32.4 7.36 0.100 0.096 0.003 0.000 0.000 0.000 0.000
1.1 7.61 0.864 0.047 0.277 0.450 0.089 0.000 0.000
11.6 7.60 0.638 0.128 0.351 0.158 0.000 0.000 0.000
22.4 7.61 0.053 0.033 0.020 0.000 0.000 0.000 0.000
31.4 7.53 0.026 0.021 0.005 0.000 0.000 0.000 0.000
1.1 7.71 0.290 0.015 0.088 0.156 0.031 0.000 0.000
11.5 7.75 1.182 0.202 0.744 0.236 0.000 0.000 0.000
22.2 7.76 0.084 0.050 0.035 0.000 0.000 0.000 0.000
11.5 7.91 0.155 0.024 0.095 0.037 0.000 0.000 0.000

Summary statistics for above PSHA PGA deaggregation, R=distance, e=epsilon:

Contribution from this GMPE (%) : 48.8

Mean src-site R= 7.9 km; M= 6.65; epsO= 0.90. Mean calculated for all sources.
Modal src-site R= 1.5 km; M= 7.03; epsO= 0.12 from peak (R,M) bin

MODE R*= 1.3km; M*= 7.03; EPS.INTERVAL: 0 to 1 sigma % CONTRIB.= 2.355

Principal sources (faults, subduction, random seismicity having > 3% contribution)

Source Category: % contr. R{km) M epsilon0 (mean values).
California B-faults Char 18.44 7.1 7.20 0.64
California B-faults GR 13.36 6.7 6.83 0.77
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CA Compr. crustal gridded 16.42 9.1 5.87 1.26
Individual fault hazard details if its contribution to mean hazard > 2%:
Fault ID % contr. Red{km) M

Palos Verdes Char 2.72 11.5 7.26 1.17 ~147
Newport-Inglewood, alt 1 Char 2.21 1.6 7.14 0.10 -137.
Newport-Inglewood, alt 2 Char 2.50 0.7 7.14 -0.01 -119.
Puente Hills (Santa Fe Springs) 2.04 9.7 6.51 1.20 38.
Palos Verdes Connected Char 1.94 11.5 7.71 0.93 -147.
Newport Inglewood Connected alt 1.99 1.6 7.50 0.03 -137.
Newport Inglewood Connected alt 2.18 0.7 7.50 -0.07 ~119.
Palos Verdes GR 2.05 12.0 6.93 1.44 ~148.
Newport-Inglewood, alt 1 GR 2.66 2.6 6.82 0.34 -140.
Newport-Inglewood, alt 2 GR 2.92 1.9 6.83 0.24 -122.
Newport Inglewood Connected alt2 1.03 2.2 6.98 0.22 ~-129.
frxxxx+4+xxEnd of deaggregation corresponding to Chiou-Youngs 2008
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epsilon0 Site-to-src azimuth(d)
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APPENDIX D

LIQUEFACTION ANALYSIS

PETRA
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APPENDIX E

SOIL PERCOLATION TEST DATA

PETRA
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EXPLANATION

B-5 $ Approximate Location of Exploratory Boring

CPT-4 ‘ Approximate Location of Cone Penetrometer Sounding






