











































































































Notes:
Stratigraphic boundaries are shown here to illustrate generic soil types for use in

preliminary design. Conditions encountered during construction will vary from those
represented on the figure. Additional geotechnical data collection is recommended at

final design.
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CONSISTENCY OF COHESIVE SOILS
. Shear Strength (tsf) Pocket Penetrometer, PP Torvane, TV. Vane Shear, VS.
Descriptor Measurement (tsf) Measurement (tsf) Measurement (tsf)
Very Soft <0.12 <0.25 <0.12 <0.12
Soft 0.12-0.25 0.25-0.50 0.12-0.25 0.12-0.25
Medium Stiff 0.25-0.50 0.50-1.0 0.25-0.50 0.25-0.50
Stiff 0.50-1.0 1.0-2.0 0.50-1.0 0.50-1.0
Very Stiff 1.0-2.0 2.0-4.0 1.0-2.0 1.0-20
Hard >2.0 >4.0 >2.0 >2.0
APPARENT DENSITY OF COHESIONLESS SOILS MOISTURE
Descriptor SPT N, - Value (blows / foot) Descriptor Criteria
Very Loose 0-5 Dry No discernable moisture
Loose 5-10
Medium Dense 10-30 Moist Moisture present, but no free water
Dense 30-50 Wet Visible free water
Very Dense > 50
PERCENT OR PROPORTION OF SOILS PARTICLE SIZE
Descriptor Criteria Descriptor Size (in)
Trace Particles are present but estimated Boulder >12
to be less than 5% Cobble 3-12
Few 5t0 10% G | Coarse 3/4-3
_ . rave Fine 115 - 3/4
Little 1510 25% Coarse 1/16 - 1/5
Some 30 to 45% Sand Medium 1/64 - 1/16
Mostly 50 to 100% Fine 1/300 - 1/64
Silt and Clay < 1/300
PLASTICITY OF FINE-GRAINED SOILS
Descriptor Criteria
Nonplastic A 1/8-inch thread cannot be rolled at any water content.
Low The thread can barely be rolled, and the lump cannot be formed when drier than the plastic limit.
Medium The thread is easy to roll, and not much time is required to reach the plastic limit; it cannot be rerolled after
reaching the plastic limit. The lump crumbles when drier than the plastic limit.
High It takes considerable time rolling and kneading to reach the plastic limit. The thread can be rerolled several
times after reaching the plastic limit. The lump can be formed without crumbling when drier than the plastic limit.

Ref: Peck, Hansen, and Thornburn, 1974, “Foundation Engineering”, Second Edition

Note: Only to be used (with caution) when pocket penetrometer or other data on
undrained shear strength are unavailable. Not allowed by Caltrans Soil and Rock
Logging and Classificaton Manual, 2010

Ref.: Caltrans Soil and Rock Logging Classification, and Presentation Manual (2010),
with the exception of consistency of cohesive soils vs. Ng,.

CONSISTENCY OF COHESIVE SOILS VS. N,, CEMENTATION
Description SPT N, (blows / foot) Descriptor Criteria
Weak Crumbles or breaks with handling or

Very Soft 0-2 little finger pressure.

Soft 2-4 Moderate Crumbles or breaks with considerable
Medium Stiff 4-8 finger pressure.

Stiff 8-15 Strong Will not crumble or break with finger

Very Stiff 15-30 pressure.
Hard > 30

DELTA

CONSULTANTS

GROUP DELTA CONSULTANTS, INC. | FIGURE NUMBER
GEOTECHNICAL ENGINEERS
AND GEOLOGISTS A-1C
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CLASSIFICATION OF INORGANIC FINE GRAINED SOILS (Soils with >50% finer than No. 200 Sieve)

GRO OF.,

e <
<
en <
<

Reference:

S

<30% plus No. 200 <<_

<309 plus No. 200 <_

=30% plus No. 200 <

<30% plus No. 200 <<_

=30% plus No. 200 <

<30% plus No. 200 <<__

>30% plus No. 200 <

'ASTM D 2487 and 2488

=30% plus No. 200 <_

GROUP NAME

<15% plus No. 200

15-25% plus No. 200 <<_
% sand = % gravel ———"_

%% sand < 95 gravel ——__

<15% gravel
=15% gravel
<15% sand
=15% sand

Yosand =% gravel —— I_ean clay with sand
Yosand <Zogravel —— I _ecan clay with gravel

Y .ean clay

Sandy Iean clay

Sandy lean clay with gravel
Gravelly lean clay

Gravelly lean clay with sand

<15% plus No. 200

15-25% plus No. 200 =<
% sand = % gravel ———"_

% sand < % gravel ——_

Yosand =% gravel

<15% gravel
=15% gravel
<15% sand
=15% sand

Yosand <Zgravel ——— Silt with gravel

Silt
Silt with sand

Sandy silt

Sandy silt with gravel
Gravelly silt

Gravelly silt with sand

<15% plus No. 200
15-25% plus No. 200 <<Z_

% sand = % gravel ———"_
o sand < 9 gravel —=—__

Yosand =9ogravel ——— Fat clay with sand
Josand <%ogravel ——— Fat clay Wi

<15% gravel
=15% gravel
<15% sand
=15% sand

Fat clay

v gravel
Sandy fat clay
Sandy fat clay wn:h gravel
Gravelly fat clay

Gravelly fat.clay with sand

Elastic silt

<15% plus No. 200
15-25% plus No. 200 <

Y% sand = % gravel ————_
o sand < % gravel ———__

Zosand =% gravel —— Elastic silt with sand

Yosand <Zogravel
<15% gravel
=15% gravel
<15% sand
=15% sand

Elastic silt with gravel
Sandy elastic silt

Sandy elastic silt with gravel
Gravelly elastic silt
Gravelly elastic silt with
sand

Laboratory Classification of Clay and Silt

REFERENCE: Caltrans Soil and Rock Logging,
Classification, and Presentation Manual (2010).

Field Identification of Clays and_Silts

Plasticity Index(PI)

60

50

=
S

©
S

o
S

Classification of Fine-Grained Soil

Uine]

v

1cHoron
Rt QV MH or OH

ML or OL

10 20 30 40 50 60 70 80 9 100

Liquid Limit (LL)

CL: LL<50; above A-Line.
CH: LL>50; above A-Line.

ML: LL<50; below A-Line, or Pl<4,
or Non-Plastic

MH: LL>50; below A-Line.

CL-ML: above A-Line and PI=4 to 7

CL/CH, ML/MH: at or near LL=50

ML/CL, MH/CH: at or near the A-Line

Group Symbol Dry Strength Dilatancy Toughness Plasticity

ML None to low Slow to rapid Low or thread cannot be Low to nonplastic
formed

CL Medium to high None to slow Medium Medium

MH Low to medium None to slow  Low to medium Low to medium

CH High to very high None High High

|EREILI I='I

Group Delta Project No. IR-737

BRISTOL COMMONS PROJECT
SANTA ANA, CA

KEY FOR SOIL CLASSIFICATION #1
Figure A-1D




CLASSIFICATION OF COARSE-GRAINED SOILS (Soils with <50% “fines” passing No. 200 Sieve)

GROUP SYMBOL GROUP NAME

<15% sand —= Well-graded gravel
CW——1_ 215% sand —= Well-graded gravel with sand
<15% sand — Poorly graded gravel )
. GP ——_ 215% sand —= Poorly graded gravel with sand

Well-graded

<5%fi
otines < Poorly graded
(<5% fines)

A <15% sand —— Well-graded gravel with silt
Fines=ML or MH GW-GM< 515, sand —~ Well-graded gravel with silt and sand

< Well-graded < Fines=CL or CH GW-GC~— <15% sand — Well-graded gravel with clay

GRAVEL =15% sand — Well-graded gravel with clay and sand
% GRAVEL> 10%fines Fines=ML or MH —= GP-GM <7 <15% sand — Poorly graded gravel with silt -

%o SAND. =15% sand — Poorly graded gravel with silt and sand

<15% sand — Poorly graded gravel with clay
215% sand = Poorly graded gravel with clay and sand

e <15% sand — Silty gravel

>15%fines ———______ Fines=ML of MH = GM == >13% sand — Silty gravel with sand

=7 : e <15% sand — Clayey gravel
(>12% fines) Fines=CL or CH GC ——_ >15% sand — Clayey gravel with sand

<15% gravel— Well-graded sand

<5%fines < Well-graded _ SW——7 >15% gravel— Well-graded sand with gravel
=27 Poorly graded i SP <:'<15% gravel— Poorly-graded sand
(<5% fines)

(5-12% fines) "™ Poorly gr'aded<
Fines=CL or CH —= GP-GC <

215% gravel— Poorly-graded sand with gravel

. | <15% gravel—— Well-graded sand with silt
Fines=ML or MH SW-SM —_ =15% gravel— Well-graded sand with silt and gravel

Well-graded < <15% i
e ~ gravel— Well-graded sand with clay
%ASNA?ID> 10%fines < Figes=ClLer'CH BW-HC e 215% gravel— Well-graded sand with clay and gravel
)

v o " <15% gravel— Poorly graded sand with silt
% GRAVEL Fines=MI. or MH SPSM ~r 215% gravel— Poorly graded sand with silt and gravel

Poorly graded < L
S — QPp. <15% gravel™ Poorly graded sand with clay
BiEs=CL orCH SP-SC < 215% gravel— Poorly graded sand with clay and gravel

(5-12% fines

Reference:
ASTM D 2487 and 2488

(>12% fines)

< nes=ML e ' <15% gravel— Silty sand
>15%fines '<: pinesmHL orMH SM < 2>15% gravel— Silty sand with gravel
Fines=CL or CH — SC ~——"—_

\— Note: Values estimated to nearest 5% to be used for visual identification, values in parentheses to be
used for classification when based on laboratory grain size data.

<15% gravel— Clayey sand
215% gravel— Clayey sand with gravel

Granular Soil Gradation Parameters Group :
Coefficient of Uniformity: C, = Dgy/D,, Symbol Gradation or Plasticity Requirement GFOUp Delta PFOJeCt No. IR-737
Coefficient of Curvature: Cc= D,2 / (Dgy X D SWeoiiinen C,>6 and 1<C <3

D4 = 10% of soil is finer than tsr?is ;iafzeter10) OW oo C,>4 and 12C.<3 BRISTOL COMMONS PROJECT

1 ° GP or SP.......... Clean gravel or sand not meeting SANTA ANA, CA
D3y = 30% of soil is finer than this diameter requirement for SW or GW
Dgo = 60% of soil is finer than this diameter SM or GM.........Non-plastic fines or below A-Line or PI<4 KEY FOR SO||_ CLASS'F'CAT'ON #2
SCorGC.......... Plastic fines or above A-Line and PI>7
Figure A-1E
















PROJECT NAME PROJECT NUMBER HOLE ID

BORING RECORD Related Bristol Project IR737 B-2

GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/4/2021 1/4/2021 3 0of 5
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Martini Drilling CME 75 Hollow Stem Auger G. Valdivia
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEYV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in.| 79.3% 8 71.5 33 ¥ 16.0/ 17.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.32Ngpr = 0.89N,¢ Y NM/NE
— w R -ATTE= 3 —
3 z o o |Qo=| zZ L w | & OF
& |a_|e| 2 |E39 £ | 2|z |8lx |5 | 535|028 2
2% |w| Y 2ol L SRel 2 o2 |WEISE o
T S8 12| 2 522 £ | & |2 (glediEl ge|EQ2E 29 DESCRIPTION AND CLASSIFICATION
5|97|5| 5 [283 5| % |8 |52 |5 |EE|PTEY B
o | 9 |aFgl @ o QD: <5
SANDY SILT (ML); very stiff; tan brown; moist, some
4 i : icity.
i - R-8 7 20 18 25 101 gr;ezg./;lglltjs,flow plasticity
13
= —-10
—4 = N/ Stiff.
6 =1.
I B so| 8| 17| 2 PP=1.0 tsf
10
= —-15
L 50 |— . . -
Hard; yellow to greyish brown medium plasticity.
6 =4.
i - R10| 12 | 28 | 25 31|93 PP=4.251st
16
= —-20
=% - N/ SILT (ML); medium stiff, tan brown; moist; low plasticity.
3 =0.
i i S-11 . 15 20 PP=0.75 tsf
10
= —-25
| -

DELT.A Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

GROUP  GROUP DELTA CONSULTANTS | 53,58 BORNG AD AT THE TIME OF DRILING. FIGURE
. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
32 Mauchly, Suite B LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A-3c




PROJECT NAME PROJECT NUMBER HOLE ID

BORING RECORD Related Bristol Project IR737 B-2

GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/4/2021 1/4/2021 4 of 5
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Martini Drilling CME 75 Hollow Stem Auger G. Valdivia
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in.| 79.3% 8 71.5 33 ¥ 16.0/ 17.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.32Ngpr = 0.89N,¢ Y NM/NE
= w B T Q =
3 z o o |Qo=| zZ < | |w & OF o
€ 12 |F| 2 529 £ | £ |& |88 |a |Ed|5e2g] 2,
T <8 Ié T Eu_a‘g = R g he L 5| i |8 3 E %9 DESCRIPTION AND CLASSIFICATION
BT\ 52833 % |8 Rl2 |5 |EEoRE B
o | 9 |aFgl @ o QD: <5
Very stiff,
4 =3.
i - R12| 7 | 19 | 17 29 | 95 PP=3.01st
12
= —-30
65 |-
= —-35
—0 - N/ 7/ "SANDY iean CLAY (CL); medium stiff, dark grey; moisf;
2 some fine grained SAND; medium plasticity.
i L S-13| 4 12 16 PP=0.75 tsf
8
B L-40
75 |-
= |_-45
IR -

™
DELTA

Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

GROUF  GROUP DELTA CONSULTANTS | G339 BORNG AND AT THE TIME OF BRILLING. FIGURE
. SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
32 Mauchly, Suite B LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A-3d




GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

BORI N G RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Related Bristol Project IR737 B-2
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/4/2021 1/4/2021 5 of 5
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Martini Drilling CME 75 Hollow Stem Auger G. Valdivia
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEYV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in.| 79.3% 8 71.5 33 ¥ 16.0/ 17.0 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.32Ngpr = 0.89N,¢ Y NM/NE
— w . |1Zwuz| - Q ~
g & e g |23 # < w & o 0]
o > Zo| © = = = = ol o
c |55 |5 & [BEa B | £ 2|54 24528058 Eg
T <8 || 2 |Eez| = = oLl Fo| £R2E %9 DESCRIPTION AND CLASSIFICATION
Bl g |2 02 (288 8| @ |8 |2|2 |zT|EE|°T|GE] &
o ) 2] p¥Xo| o H‘J QD: <35
: Well Graded SAND (SW): medium dense, brown, wet,
2 s . . .
i i R-14 : 21 19 k mostly medium grained SAND
15 .
B — Total depth = 81.5 feet (Target depth reached).
Groundwater encountered at 16 feet during drilling.
50 Boring backfilled on 1/4/2020 shortly after drilling with
B — bentonite cement grout, and capped with cold patch
asphalt.
R - This Boring Record was prepared in general
accordance with the Caltrans Soil & Rock Logging,
Classification, and Presentation Manual (2010).
85 |
s —-55
L 90 |—
s —-60
95 |
s —-65
| -

32 Mauchly, Suite B
DELT.A Irvine, CA 92618

GREHF GROUP DELTA CONSULTANTS | GE%5S BORNG AND AT THE TIVE OF BRILLING.

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.

FIGURE
A-3 e




GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

PROJECT NAME PROJECT NUMBER HOLE ID
BORING RECORD Related Bristol Project IR737 B-3
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/5/2021 1/5/2021 1 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
ABC Liovin CME 85 Hollow Stem Auger Y. Wang
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft) GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)

Hammer: 140 Ibs., Drop: 30 in.| 62.6% 8 30.5 33 Y 12.8/ 20.2 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.04Ngpr = 0.70N,¢ Y NM/NE
—~ w . Zwz| - Q) —~
Z z a| o |90Z| =z = w | |9
E |8 |F| 2 529 £ | =% |2|8 |5 |E5|xel28|
T £8 |w| Y |zFo| L BT |Psl 2 od|WE|SE| FO
e S e 7 T E % 2 = E S 8 %) ) g \3, % fQ |3_3 8 El E < 9 DESCRIPTION AND CLASSIFICATION
BT\ 52833 % |8 Rl2 |5 |EEoRE B
o | 9 |aFgl @ o GD: <5
PAVEMENT: ASPHALT CONCRETE (2") over
AGGREGATE BASE (6").
= - Fat CLAY (CH); dark grey; moist; trace fine SAND; high
plasticity.
B 30 B-1
5 -
4
| | R-2 4 9 6 27 | 86
5 Sandy CLAY (CL); stiff; olive brown with rusted color;
moist; few fine SAND; medium plasticity.
= - PP=1.5 tsf
| 25 7 / _________________________
=10 = N/ Fat CLAY (CH); stiff; olive brown; moist; trace fine
3 SAND; high plasticity.
i L S-3 2 T PP=15~ 1.75 tsf
A
= —20 i
=1 = Stiff; dark grey.
PP=1.25 tsf
i B SH-4
= —15
| -

™
DELTA

GROUFP  GROUP DELTA CONSULTANTS
32 Mauchly, Suite B

Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.

FIGURE

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.

A-4 a




GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

32 Mauchly, Suite B
DELT.A Irvine, CA 92618

SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A-4 b
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

BORI N G RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Related Bristol Project IR737 B-3
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/5/2021 1/5/2021 2 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
ABC Liovin CME 85 Hollow Stem Auger Y. Wang
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEYV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in.| 62.6% 8 30.5 33 Y 12.8/ 20.2 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.04Ngpr = 0.70N,¢ Y NM/NE
—~ w . Zwz| - Q) —~
® z a| S8 |0l z S| _|w |E |eF o
€ 18- (5| 2 522 £ | =2 |z 2|52 E3|gp28 L.
T <8 éJ T Eu_a‘g s =S g PRI NP T 3 E %9 DESCRIPTION AND CLASSIFICATION
5|37 |5 3 |BES| S| % |8 |€|2 |57 EE|°H(E2| &
e S| @ |pxx| @ o & | <35
Fat CLAY (CH); very stiff to hard; olive brown; moist,
5 - A icity.
i - R5| 7 | 19| 13 21 106 gﬁ,cfzfgf ff‘)'\:SDf’ high plasticity
12
= 10 | ! ! ! "t ! ! | KYLLLL-—e -
L 25 | L . )
SANDY lean CLAY (CL); olive brown; wet; some fine to
6 i : i icity.
i i S6 o 16 17 medium SAND; medium plasticity
10
= s ! ! 4t 1! 1 tt!r ! 1!r ! | K~«<-~44-- - _____
—30 - Well-graded SAND with SILT (SW-SM), very dense;
50/6 light olive brown; wet; mostly fine to coarse SAND; few
B - R-7 50/6 | 50/6 fines; nonplastic.
Total depth = 30.5 feet (Target depth reached).
B — Groundwater encountered at 12.8 feet during drilling.
Boring backfilled on 1/5/2020 shortly after drilling with
0 bentonite cement grout, and capped with cold patch
B — asphalt.
This Boring Record was prepared in general
B - accordance with the Caltrans Soil & Rock Logging,
Classification, and Presentation Manual (2010).
L 35 |
= —-5
| -
|
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS | oF THiS BORING AND AT THE TIME OF DRILLING. FIGURE




GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

PROJECT NAME PROJECT NUMBER HOLE ID
BORING RECORD Related Bristol Project IR737 B-4
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 2/14/2020 2/14/2020 1 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
ABC Liovin CME 85 Hollow Stem Auger Y. Gao A. Bieda
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft) GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)

Hammer: 140 Ibs., Drop: 30 in.| 62.6% 8 51.5 34 Y 12.4/ 13.2 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.04Ngpr = 0.70N,¢ Y NM/NE
—~ w . Zwz| - Q) —~
3 z o o |Qo=| zZ < | |w & O o
S Eg |G| 8 |5Eal £ | F|E |2|5a %4 52]8028 Es
T <8 éJ T E 02| = = g oX|Ug ol EQI2E] 29 DESCRIPTION AND CLASSIFICATION
BN RN N R
o | 9 |aFgl @ o GD: <5
PAVEMENT: ASPHALT
25 AGGREGATE BASE (2.4").
i Lean CLAY (CL); yellowish to reddish brown; moist;
— mostly fines; little fine SAND; little fine to coarse
B GRAVEL; medium plasticity.
— B-1 CR
— Yellowish brown.
5
- 3
i 20 R2| 4 | 8| 6 25.6| of
| 4 Medium stiff; reddish brown; little fine to coarse SAND.
—10 Stiff; dark reddish brown; trace fine SAND.
- 5
| 15 R-3 7 16 11
9
i v
15
10 4
| R-4 5 11 8 29.4| 94 P;I\ oA
6
- c Fat CLAY (CH); medium stiff; dark reddish brown; moist;
B mostly fines; trace fine SAND; trace fine GRAVEL; high
plasticity.
— (LL=56; PL=22; PI=34)
|

™
DELTA

GROUFP  GROUP DELTA CONSULTANTS
32 Mauchly, Suite B

Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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.

FIGURE
A-5a




GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

BORI N G RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Related Bristol Project IR737 B-4
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 2/14/2020 2/14/2020 2 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
ABC Liovin CME 85 Hollow Stem Auger Y. Gao A. Bieda
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEYV (ft)| DEPTH/ELEV. GW (ft)
Hammer: 140 Ibs., Drop: 30 in.| 62.6% 8 51.5 34 Y 12.4/ 13.2 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.04Ngpr = 0.70N,¢ Y NM/NE
—~ w . Zwz| - Q) —~
3 z o o |90=| =z L w | Z OF o
> b4 £ « 9 = E e al o
S 1Bg (Pl & (552 £ | 22 |& |85 ]2 ud|ge2e o
T <8 éJ g |[Fez| = =S g oX|Ug ol EQI2E] 29 DESCRIPTION AND CLASSIFICATION
BT\ 52833 % |8 Rl2 |5 |EEoRE B
o | 9 |aFgl @ o GD: <5
—5 s 1 4 4 Fat CLAY (CH); soft; dark reddish brown; moist; mostly
B -5 2 fines; trace fine SAND; trace fine GRAVEL; high
2 plasticity.
— B (95% SAND; 5% Fines)
" 7 /I
L0 7 Lean CLAY (CL); hard; olive brown; moist; mostly fines;
B R6 | 7 | 14 10 1521116 little fine SAND; medium to low plasticity; oxidation
7 staining present.
30 — et — e — -
-5 S7 5 26 o7 1 CLAYEY SAND (SC); dense; reddish brown; moist;
| : 12 /.1 mostly fine to coarse SAND,; little fines; low plasticity;
/ \ 14 -/| oxidation staining present.
—3% SILTY SAND (SM); very dense; reddish brown; wet;
- 4 g i . Jittle fines: ic.
i 10 R-8 e 49 34 . mostly medium to coarse SAND; little fines; nonplastic
33
|
|
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS | oF THis BORING AND AT THE TIME OF DRILLING. FIGURE

32 Mauchly, Suite B
DELT.A Irvine, CA 92618

SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A-5b
PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.




PROJECT NAME PROJECT NUMBER HOLE ID
BORING RECORD Related Bristol Project IR737 B-4
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 2/14/2020 2/14/2020 3 of 3
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
ABC Liovin CME 85 Hollow Stem Auger Y. Gao A. Bieda
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft) GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)

GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

™
DELTA

Irvine, CA 92618

PRESENTED IS A SIMPLIFICATION OF THE ACTUAL
CONDITIONS ENCOUNTERED.

Hammer: 140 Ibs., Drop: 30 in.| 62.6% 8 51.5 34 Y 12.4/ 13.2 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.04Ngpr = 0.70N,¢ Y NM/ NE
— w R -STTE e =~
3 z a| o |eo=| z < | |w & 8 T oal o
S 1Eg |5l & 383 £ | 2 [Eo424 538029 2o
e <8 'é T FOZ s k= ¢ 8 '@ & w g &0 ERIZE P o] DESCRIPTION AND CLASSIFICATION
BO|ET|E| 5 289 5| % (B|%fe (5 EE°TEE B
o | 9 |aFgl @ o GD: <5
_-15 S-9 5823 REF | REF ] Poorly-graded SAND (SP); very dense; reddish brown;
B .1 wet; mostly medium to coarse SAND; trace fines;
-| nonplastic.
— 24 | Trace fine SAND.
—-20 R-10 | o6 | REF | REF 11.3(129 :
—0 N/ ’] Medium dense.
- 9
i 25 S-11 15 | 30 as«f 0 ! ! S\
15
- —] Lean CLAY (CL); very stiff; olive gray; wet; mostly fines;
B trace fine SAND; low plasticity; in shoe of samples.
— Total depth = 51.5 feet (Target depth reached).
B Groundwater encountered at 12.4 feet during drilling.
| Boring backfilled on 2/14/2020 shortly after drilling with
| bentonite cement grout, and capped with black-dyed
rapid set concrete.
- This Boring Record was prepared in accordance with
|55 the Caltrans Soil & Rock Logging, Classification, and
30 Presentation Manual (2010).
|
GROUP THIS SUMMARY APPLIES ONLY AT THE LOCATION
GROUP DELTA CONSULTANTS | oF THis BORING AND AT THE TIME OF DRILLING. FIGURE
' . SUBSURFACE CONDITIONS MAY DIFFER AT OTHER
32 Mauchly, Suite B LOCATIONS AND MAY CHANGE AT THIS LOCATION
WITH THE PASSAGE OF TIME. THE DATA A-5 C




PROJECT NAME PROJECT NUMBER HOLE ID
BORING RECORD Related Bristol Project IR737 B-5
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 2/14/2020 2/14/2020 1 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
ABC Liovin CME 85 Hollow Stem Auger Y. Gao A. Bieda
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft) GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)

Hammer: 140 Ibs., Drop: 30 in.| 62.6% 8 31.5 34 ¥ 15.1/ 11.3 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.04Ngpr = 0.70N,¢ Y NM/NE
—~ w . Zwz| - Q) —~
® z a| S8 |0l z S| _|w |E |eF o
& 18 |7 2 529 £ | 2|z |2|5 |2_| 53| ge28] 2,
T <8 éJ T E 02| = = g PRI NP T 3 E %9 DESCRIPTION AND CLASSIFICATION
B35 3 285 9|7 |8 [F|e |5 e B
o | 9 |aFgl @ o GD: <5
PAVEMENT: ASPHALT
— AGGREGATE BASE (3.6").
i |25 Lean CLAY (CL); brownish gray; moist; mostly fines; few
fine SAND; medium plasticity.
B (EI=85; Medium)
| B-1 El
— Very stiff.
I 6
| R-2 7 19 13
20 12
| 10 | / _________________________
— s 1 3 3 A / Fat CLAY (CH); soft; yellowish brown; moist; mostly
B -3 1 Pl fines; trace fine SAND; high plasticity.
15 )\ 2 (4% SAND; 96% Fines) & (LL=66; PL=26; PI=40)
—15 /i - . wet-
Stiff; yellowsh brown to greenish brown; wet; few trace
- 9 >
i R-4 ; 11 8 UU fine SAND.
10 7
|

GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

32 Mauchly, Suite B

DELT.A Irvine, CA 92618

GROUFP  GROUP DELTA CONSULTANTS

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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.

FIGURE
A-6 a
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PROJECT NAME PROJECT NUMBER HOLE ID
BORING RECORD Related Bristol Project IR737 B-5
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 2/14/2020 2/14/2020 2 of 2
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
ABC Liovin CME 85 Hollow Stem Auger Y. Gao A. Bieda
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft) GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)

Hammer: 140 Ibs., Drop: 30 in.| 62.6% 8 31.5 34 ¥ 15.1/ 11.3 DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
SPT (1.4"), CAL (2.4") Ngo = 1.04Ngpr = 0.70N,¢ Y NM/NE
—~ w . Zwz| - Q) —~
3 z o o |Qo=| zZ L w | & OF
E |8 |F| 2 529 £ | =% |2|8 |5 |E5|xel28|
T £8 |w| Y |zFo| L BT |Psl 2 od|WE|SE| FO
e S e 7 T E % 2 = E S 8 %) ) % \3, % ff |:'—: & El E < 9 DESCRIPTION AND CLASSIFICATION
WENEHE N R N
o | 9 |aFgl @ o GD: <5
— s 3 7 7 Fat CLAY (CH); medium stiff; yellowish brown; moist;
B -5 3 mostly fines; trace fine SAND; high plasticity.
L5 [\ 4
25
— 4 SANDY lean CLAY (CL); very stiff; reddish brown; wet;
B R6 | 5 | 12| 8 mostly fines; little fine SAND; medium plasticity
L0 7
—30 N/ Light reddish brown.
I 5
| S-7 7 20 21
5 [\ 13
B Total depth = 31.5 feet (Target depth reached).
— Groundwater encountered at 15.1 feet during drilling.
Boring backfilled on 2/14/2020 shortly after drilling with
B bentonite cement grout, and capped with black-dyed
— rapid set concrete.
R This Boring Record was prepared in accordance with
- the Caltrans Soil & Rock Logging, Classification, and
Presentation Manual (2010).
35
—-10
|

™
DELTA

GROUFP  GROUP DELTA CONSULTANTS
32 Mauchly, Suite B

Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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.

FIGURE
A-6Db




GDC_LOG_BORING_2016 IR737- BRISTOL COMMONS LOGS.GPJ GDC2013.GDT 1/25/21

BORI N G RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Related Bristol Project IR737 P-1
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/5/2021 1/5/2021 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Martini Drilling CME 75 Hollow Stem Auger G. Valdivia
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEYV (ft)| DEPTH/ELEV. GW (ft)
8 5 34 ¥ NE/NE  DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
Y /NE
—~ w . Zwz| - Q) —~
® z a| S8 |0l z S| _|w |E |eF o
& 18 |7 2 529 £ | 2|z |2|5 |2_| 53| ge28] 2,
T <8 éJ T Eu_a‘g s = g he wglenl £ ;‘E %9 DESCRIPTION AND CLASSIFICATION
|95 5 B3 5|0 (5|82 |5 |EE|°TEY B
o | 9 |aFgl @ o GD: <5
PAVEMENT: ASPHALT CONCRETE (2") over
I AGGREGATE BASE (6").
n - _/ CLAYEY SAND (SC); dark olive brown; moist; mostly
r I fine to medium SAND; little fines; trace fine subangular
IGRAVEL: nonplastic. _ _ ___ __ _ ____ __ _ __
B — Fat CLAY (CH); dark grey; moist; trace fine SAND; high
plasticity.
= —30
5 -
Total depth = 5.0 feet (Target depth reached).
= - Groundwater was not encountered during drilling.
2-inch percolation pipe was installed shortly after
drilling.
= — This Boring Record was prepared in general
accordance with the Caltrans Soil & Rock Logging,
B N Classification, and Presentation Manual (2010).
= —25
L 10 |—
= —20
L 15 |
|= —15

GROUFP  GROUP DELTA CONSULTANTS
32 Mauchly, Suite B

DELT.A Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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.

FIGURE
A-7
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BORI N G RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Related Bristol Project IR737 P-2
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/5/2021 1/5/2021 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Martini Drilling CME 75 Hollow Stem Auger G. Valdivia

HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi)|BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEYV (ft)| DEPTH/ELEV. GW (ft)

8 5 33 ¥ NE/NE  DURING DRILLING

DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING

Y /NE
—~ w . Zwz| - Q) —~
® z a| S8 |0l z S| _|w |E |eF o
& 18 |7 2 529 £ | 2|z |2|5 |2_| 53| ge28] 2,
T <8 éJ g Eu_a‘g s = g he wglenl £ ;‘E %9 DESCRIPTION AND CLASSIFICATION
ER I N R R e
o | 9 |aFgl @ o GD: <5
PAVEMENT: ASPHALT CONCRETE (4.5") over
AGGREGATE BASE (2").

= —25 Fat CLAY with SAND (CH): dark grey, moist, mostly
fines, few fine grained SAND, high plasticity.

5 -

Total depth = 5.0 feet (Target depth reached).

n 20 Groundwater was not encountered during drilling.
2-inch percolation pipe was installed shortly after
drilling.

= — This Boring Record was prepared in general
accordance with the Caltrans Soil & Rock Logging,

B N Classification, and Presentation Manual (2010).

L 10 |—

= —15

15 |

s —10

| -

GROUFP  GROUP DELTA CONSULTANTS
32 Mauchly, Suite B

DELT.A Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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.

FIGURE
A-8
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Related Bristol Project IR737 P-5
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/5/2021 1/5/2021 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Martini Drilling CME 75 Hollow Stem Auger G. Valdivia
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)) GROUND ELEV (ft) | DEPTH/ELEV. GW (ft)
8 5 34 ¥ NE/NE  DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
Y /NE
—~ w . Zwz| - Q) —~
® z a| S8 |0l z S| _|w |E |eF o
& 18 |7 2 529 £ | 2|z |2|5 |2_| 53| ge28] 2,
e <8 § T E 0_72 s k= ¢ 8 '@ & w g 4 pre e 3 E P o DESCRIPTION AND CLASSIFICATION
ER I N R R e
o | 9 |aFgl @ o GD: <5
PAVEMENT: ASPHALT
— AGGREGATE BASE (3.6").
|25 Lean CLAY (CL); brownish gray; moist; mostly fines; few
fine SAND; medium plasticity.
5
— Total depth = 5.0 feet (Target depth reached).
= Groundwater was not encountered during drilling.
20 2-inch percolation pipe was installed shortly after
drilling.
= This Boring Record was prepared in general
— accordance with the Caltrans Soil & Rock Logging,
B Classification, and Presentation Manual (2010).
10
—15
15
—10
|

GROUFP  GROUP DELTA CONSULTANTS
32 Mauchly, Suite B

DELT.A Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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.

FIGURE
A-9
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BORI NG RECORD PROJECT NAME PROJECT NUMBER HOLE ID
Related Bristol Project IR737 P-6
SITE LOCATION START FINISH SHEET NO.
Santa Ana, CA 1/5/2021 1/5/2021 1 of 1
DRILLING COMPANY DRILL RIG DRILLING METHOD LOGGED BY CHECKED BY
Martini Drilling CME 75 Hollow Stem Auger G. Valdivia
HAMMER TYPE (WEIGHT/DROP) HAMMER EFFICIENCY (ERi) BORING DIA. (in) TOTAL DEPTH (ft)] GROUND ELEV (ft)| DEPTH/ELEV. GW (ft)
8 5 34 ¥ NE/NE  DURING DRILLING
DRIVE SAMPLER TYPE(S) & SIZE (ID) NOTES AFTER DRILLING
Y /NE
—~ w . Zwz| - Q) —~
® z a| S8 |0l z S| _|w |E |eF o
& 18 |7 2 529 £ | 2|z |2|5 |2_| 53| ge28] 2,
E <8 'é z Eu_a‘g S E ¢ g Zg\i g“g 55 e ;‘E &9 DESCRIPTION AND CLASSIFICATION
|95 5 B3 5|0 (5|82 |5 |EE|°TEY B
o | 9 |aFgl @ o GD: <5
PAVEMENT: ASPHALT CONCRETE (2.4") over
AGGREGATE BASE (3.6").
= - Fat CLAY with SAND (CH): dark grey, moist, mostly
fines, few fine grained SAND, high plasticity.
= —25
5 -
Total depth = 5.0 feet (Target depth reached).
= - Groundwater was not encountered during drilling.
2-inch percolation pipe was installed shortly after
drilling.
- —20 This Boring Record was prepared in general
accordance with the Caltrans Soil & Rock Logging,
B N Classification, and Presentation Manual (2010).
L 10 |—
= —15
L 15 |
= —10
| -

GROUFP  GROUP DELTA CONSULTANTS
32 Mauchly, Suite B

DELT.A Irvine, CA 92618

THIS SUMMARY APPLIES ONLY AT THE LOCATION
OF THIS BORING AND AT THE TIME OF DRILLING.
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.

FIGURE
A-10
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RESULTS

Results from SPT hammer energy measurements are summarized in Tables 1. It shows the Energy Transfer
Ratio (ETR) for every sampling depth for the tested drill rig/hammer. ETR is the ratio of the measured maximum
transferred energy to rated energy of the hammer which is the product of the weight of the hammer times the
height of fall (140 Ib x 30 inches = 4200 Ib-in = 0.35 kip-ft).

Plots of the maximum transferred energy, energy transfer ratio, and blow rate is provided as function of depth in
Appendix A. Table immediately following the plot also provides the minimum, maximum, and average values at
every sampling depth. In general, average ETR value for the tested hammers were 83.5% and(62.6% for Drill

Rigs R-1 and R-5, respectively, over all the sampling intervals as shown in Table 1.

TABLE 1 - SUMMARY OF SPT HAMMER ENERGY MEASUREMTS

Drill Rig Number AVERAGE SPT HAMMER EFFICIENCY
Type and Model (ENERGY TRANSFER RATIO)
Data Set # 1 Data Set # 2 Data Set# 3 Data Set# 4
D“C"MRé98§4 80.5% 87.5% 84% 82.1%
Drill Rig R-5 o o o o
CME 85 63.7% 65.1% 61.4% 60.1%
LIMITATIONS

Professional judgments represented in this report are based on evaluations of the technical information
gathered, our understanding of the proposed construction, and our general experience in the geotechnical field.
We do not guarantee the performance of the project in any respect, only that our engineering work and

judgments are rendered while striving to meet the standard of care of our profession at this time.

CLOSURE
We hope the above information satisfies the project needs at this time. Please call if you have any question or

need more information.
Sincerely submitted for EarthSpectives,

uE //
/ : £ . g
j’/w.gjw (AL Ao A

Hossein K. Rashidi, PhD, PE
Principal Engineer
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EARTHSPECTIVES

1920 E Warner Avenue, Suite 3-M Phone: (949) 777-1270
Santa Ana, California 92705 Fax: (949) 777-1283

June 26, 2019

GeoDesign, Inc.
2121 S Towne Centre Place, Suite 104

Anaheim, California 92806
Attention: Mr. Andrew Atry

Dear Mr. Atry:

SPT Hammer Energy Measurement
Martini CME 75 Drill Rig # 1 Serial Number 208497 and CME 75 Drill Rig # 3 Serial Number 174752
ES Project No. 190604-254

INTRODUCTION
This letter report summarizes the results of EarthSpectives' (ES) SPT hammer energy measurements performed
on June 14, 2019. It provides a description of the test program and the results. Testing was performed on two

Drill Rigs equipped with Auto Trip hammers.

SPT energy measurements were accomplished using a Pile Driving Analyzer (PDA) system manufactured by Pile
Dynamics, Inc. and was conducted in general accordance with ASTM 4945 and 6066 test standards. Results are

summarized in Table 1, while more details regarding energy records are provided in Appendix A.

TESTING CONDITIONS

SPT hammer energy measurements were performed on two drill rig/lhammer combination that were equipped
with an automatic trip hammer. Both rigs were CME 75 Drill Rigs. They were Drill Rig # 1 with Serial Number
208497 and Drill Rig # 3 with Serial Number 174752. Samplings were performed using an AWJ drill rod.

Geotechnical Specialty Engineering



INSTRUMENTATION

SPT energy measurements were performed by placing a 2 ft instrumented section of drill rod at the top of the drill
string between the hammer and the sampling rods. The instruments consist of two sets of accelerometers and
strain transducers, mounted on opposite sides of the drill rod, with a view to evaluate normal and eccentric
effects. The analyzer acquired and processed the signals during sampling, and provided real-time evaluations of
the maximum SPT hammer transferred energy. The raw data were stored directly on a portable field computer for

subsequent analysis in the office.

RESULTS

Results from SPT hammer energy measurements are summarized in Tables 1. It shows the Energy Transfer
Ratio (ETR) for every sampling depth for the tested drill riglhammer. ETR is the ratio of the measured maximum
transferred energy to rated energy of the hammer which is the product of the weight of the hammer times the
height of fall (140 Ib x 30 inches = 4200 Ib-in = 0.35 kip-ft).

Plots of the maximum transferred energy, energy transfer ratio, and blow rate is provided as function of depth in
Appendix A. Table immediately following the plot also provides the minimum, maximum, and average values at
every sampling depth. In general, average ETR value for the tested hammers were 77.5% and 79.3% for Drill
Rigs # 1 (Serial Number 208497) and # 3 (Serial Number 174752), respectively, over all the sampling intervals as

shown in Table 1.

TABLE 1 - SUMMARY OF SPT HAMMER ENERGY MEASUREMTS

AVERAGE SPT HAMMER EFFICIENCY
Drill Rig Model, (ENERGY TRANSFER RATIO)
and Rig No. Data Set Data Set Data Set Average
# 1 #2 #3 9
Drill Rig # 1
CME 75 78% 77.5% 76.6% 77.5%
Serial Number 208497
Drill Rig# 3
CME 75 82.3% 76.2% 77.4% 79.3%
Serial Number 174752

LIMITATIONS

Professional judgments represented in this report are based on evaluations of the technical information gathered,
our understanding of the proposed construction, and our general experience in the geotechnical field. We do not
guarantee the performance of the project in any respect, only that our engineering work and judgments are

rendered while striving to meet the standard of care of our profession at this time.



CLOSURE

We hope the above information satisfies the project needs at this time. Please call if you have any question or

need more information.
Sincerely submitted for EarthSpectives,

Hossein K. Rashidi, PhD, PE
Principal Engineer
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APPENDIX B
LABORATORY TESTING

B.1 General

The laboratory testing was performed using appropriate American Society for Testing and
Materials (ASTM) and Caltrans Test Methods (CTM).

Modified California drive samples, Standard Penetration Test (SPT) drive samples, and bulk
samples collected during the field investigation were carefully sealed in the field to prevent
moisture loss. The samples of earth materials were then transported to the laboratory for
further examination and testing. Tests were performed on selected samples as an aid in
classifying the earth materials and to evaluate their physical properties and engineering
characteristics. Laboratory testing for this investigation included:

e Soil Classification: USCS (ASTM D 2487) and Visual Manual (ASTM D 2488);
e Moisture content (ASTM D 2216) and Dry Unit Weight (ASTM D 2937);

e Atterberg Limits (ASTM D 4318);

e Grain Size Distribution (ASTM D 422) & % Passing #200 Sieve (ASTM D 1140);
e Triaxial Compression: UU (ASTM D 2850);

e One-Dimensional Consolidation (ASTM D 2435);

e Expansion Index (D 4829); and

e Soil Corrosivity:

pH (CTM 643);

o Water-Soluble Sulfate (ASTM D 516, CTM 417);

o Water-Soluble Chloride(lon-Specific Probe, CTM 422);

o Minimum Electrical Resistivity (CTM 643).

O

Brief descriptions of the laboratory testing program and test results are presented below.

B.2 Soil Classification

Earth materials recovered from subsurface explorations were classified in general
accordance with Caltrans’ “Soil and Rock Logging Classification Manual, 2010”. The
subsurface soils were classified visually / manually in the field in accordance with the
Unified Soil Classification System (USCS) following ASTM D 2488; soil classifications were
modified as necessary based on testing in the laboratory in accordance with ASTM D 2487.
The details of the soil classification system and boring records presenting the classifications
are presented in Appendix A.

N:\Projects\_AV\I700\IR737 Related - Bristol Commons\7. Reports\Preliminary Geotechnical Report\Appendix
B\Sheets\Appendix B Text.docx
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B.3 Moisture Content and Dry Unit Weight

The in-situ moisture content of selected bulk, SPT, and Ring samples was determined by
oven drying in general accordance with ASTM D 2216. Selected California Ring samples
were trimmed flush in the metal rings and wet weight was measured. After drying, the dry
weight of each sample was measured, volume and weight of the metal containers was
measured, and moisture content and dry density were calculated in general accordance
with ASTM D 2216 and D 2937. Results of these tests are presented on the boring records
in Appendix A.

B.4  Atterberg Limits

Characterization of the fine-grained fractions of soils was evaluated using the Atterberg
Limits. This testincludes Liquid Limit and Plastic Limit tests to determine the Plasticity Index
in accordance with ASTM D 4318. Results of these tests are presented on the boring records
in Appendix A, are summarized in Table B-1, and are plotted on a Plasticity Chart in this
Appendix.

B.5 Grain Size Distribution and Percent Passing No. 200 Sieve:

Representative samples were dried, weighed, soaked in water until individual soil particles
were separated, and then washed on the No. 200 sieve. The percentage of fines (soil
passing No. 200 sieve) was determined for selected samples in accordance with ASTM D
1140. For selected samples, the washed material retained on No. 200 sieve was shaken
through a standard stack of sieves in accordance with ASTM D 422 to determine the grain
size distribution. The results of grain size distribution tests are plotted in this appendix. The
relative proportion (or percentage) by dry weight of gravel (retained on No. 4 sieve), sand
(passing No. 4 and retained on No. 200 sieve), and fines (passing No. 200 sieve) are listed
on the boring records in Appendix A.

B.6 Triaxial Compression Test

Unconsolidated Undrained Triaxial tests were performed on selected samples in
accordance with ASTM D 4767 and ASTM D 2850. The test results are summarized in this
appendix.

B.7 One-Dimensional Consolidation

The consolidation characteristics of representative soil samples under incremental loading
were evaluated by performing one-dimensional consolidation in general accordance with

N:\Projects\_AV\I700\IR737 Related - Bristol Commons\7. Reports\Preliminary Geotechnical Report\Appendix B\Sheets\Appendix B Text.docx
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ASTM D 2435, using a floating ring consolidometer and dead weight system. Results of the
tests are presented in this appendix.

B.8 Expansion Index

The expansion potential of the site soils was estimated using the Expansion Index Test in
accordance with ASTM D 4829. The results of this test presented in this appendix.

B.9 Soil Corrosivity

Tests were performed in order to determine corrosion potential of site soils on concrete
and ferrous metals. Corrosivity testing included minimum electrical resistivity and soil pH
(Caltrans method 643), water-soluble chlorides (Caltrans Test Method 422), and water-
soluble sulfates (ASTM D 516). The test results are summarized presented in this appendix.
B.10 List of Attached Figures

The following tables and figures are attached and complete this appendix:

List of Tables

Table B-1 Summary of Laboratory Test Results

List of Figures

Figures B-1A through B-1D Atterberg Limits Test Results
Figures B-2A through B-2B Consolidation Test Results
Figures B-3A through B-3B Triaxial Compression Test Results
Figures B-4A through B-4B Expansion Index Test Results
Figures B-5 Corrosion Test Results
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Undrained Shear . i
. Sample Sample Sample uscs Geologic SPT Strength, Su (ksf) Moisture I:vr:liu::t TJ;?QI Atterberg Grain Size Distribution
Boring No. Depth Type' Group Unit? Neo Content 9 Weight Limits (%) by dry weight Other Test
No. (ft) Symbol (blows/ft) (%) (pcf) (pcf)
Pocket Unconfined
Penctro. Miniature Compres- L [ PL | Pl |Gravel | Sand | Fines C'i‘(’z '
B-1 B-1 05 BULK CH meter Vane sion Test
R-2 5 MC cL 6 0.8
R-3 10 SPT CH 6 1.5 8.0 103
SH-4 15 SH cL 15 46 15 31
R-5 20 MC CH 41 2.0 13.0 119
S-6 25 SPT sSC 25
R-7 30 MC SW-SM 52
B-2 B-1 0-5 BULK CH 0.2 17.8 82
R-2 5 MC CH 16 3.0 32.0 87 54 21 33
S-3 10 SPT CH 7 1.5
SH-4 15 SH CH 15 1.83
R-5 20 MC cL 9 0.8 34.0 87
S-6 25 SPT CL 8 2.3
R-7 30 MC SW-SC 20 1.0 121
S-8 35 SPT SW 18
R-9 40 MC ML 18 2.8 25.0 101
S-10 45 SPT ML 22 1.0
R-11 50 MC ML 25 43 31 93
S-12 55 SPT ML 20 0.8
R-13 60 MC ML 17 3.0 29.0 95
S-14 70 SPT CL 16 0.8
R-15 80 MC SW 19
B-3 B-1 0-5 BULK CH
R-2 5 MC CL 6 1.5 27.0 86
S-3 10 SPT CH 7 1.5
SH-4 15 SH CH 13
R-5 20 MC CH 13 2.5 21 106
S-6 25 SPT cL 17
R-7 30 MC SW-SM 50/6"
B-4 B-1 0-5 BULK cL
R-2 5 MC CL 6 26 91
R-3 10 MC cL 11
R-4 15 MC CH 8 29 94 56 22 34
S-5 20 SPT CH 4
R-6 25 MC CL 10 15 116
S-7 30 SPT SC 27
R-8 35 MC SM 34
S-9 40 SPT SP 50/6"
R-10 45 MC SP 50/6" 1.3 129
S-11 50 SPT SP 31
B-5 B-1 0-5 BULK CL
R-2 5 MC cL 13
S-3 10 SPT CH 3 66 26 40 0 4 96
R-4 15 MC CH 8 2.3 uu
S-5 20 SPT CH 7
R-6 25 MC cL 8
S-7 30 SPT cL 21

GROUP

N
>

! il
DELTA

32 Mauchly, Suite B
Irvine, California 92618

Voice: (949) 450-2100

www.GroupDelta.com

GROUP DELTA CONSULTANTS. INC.

Fax: (949) 450-2108

TABLE B-1: Summary of Laboratory Results

Project: Related Bristol
Location: 3900 S. Bristol Street, Santa Ana
Number: IR737 Sheet 1 of 1




ATTERBERG LIMITS

ASTM D-4318 / AASHTO T-89 / CTM 204

Project Name: Related Bristol TestedBy: EricY. Date: 01/18/21
Project No. : IR737 Data Input By:  Eric Y. Date: 01/19/21
Boring No.: B-1 Checked By: Mike G. Date:
Sample No. : SH-4 Depth (ft.) : 15
Initial Moisture: Container No.: AL-2
Description.: Brown Sandy Clay - CL
PLASTIC LIMIT LIQUID LIMIT
TEST NO. 1 2 1 2 3 4
Number of Blows [N] 32 25 18
Container No. 1 2 3 4 5
Wet Wt. of Soil + Cont. (gm.) 32.30 31.98 37.91 39.92 40.76
Dry Wt. of Soil + Cont. (gm.) 31.41 31.10 34.17 35.66 36.20
WHt. of Container (gm.) 25.51 25.29 25.79 26.35 26.65
Moisture Content (%) [Wn] 15.08 15.15 44.63 45.76 47.75
60 Classification of fine-grained // yd ' <
= & fine-grained fraction yd
E 50 1 of soils ‘CHor OH
£ 40
LIQUID LIMIT 46 = | @
Z 30
PLASTIC LIMIT 15 i CLorol
PLASTICITY INDEX 31 2 MH or OH
10
0 ML or OL
PlatA"-Line = 0.73(LL-20) = 0 10 20 30 40 50 60 70 8 90 100 110
One - Point Liquid Limit Calculation ~ LL=Wn(N/25)°- 12! Liquid Limit (LL)
PROCEDURES USED 510 -
|:| Wet Preparation 50.0 E
Multipoint Wet Preparation ’ 1
=149.0 N
. N ] N
[ x] Dry Preparation 450 N
= OV \
Multipoint Dry Preparation Z B
= 147.0 A
z N
[x] Procedure A 51460 1 Y
- @} ] N
Multipoint Test B N
§ 45.0 1
- ] \Q\
[ ] Procedure B £144.0 1 N
) — 1 N
One-point Test 143.0 1
= ]
420 1
41.0 °
GROUP GROUP DELTA CONSULTANTS
)‘ 1320 S_outh Simpson Circle
Anaheim, CA 92806 10 15 20 25 30 35 40 50 60 70 80 90 100
=S (714) 660-7500 office
DELTA (714 660-7550 fax NUMBER OF BLOWS

Figure: B-1A



ATTERBERG LIMITS

ASTM D-4318 / AASHTO T-89 / CTM 204

Project Name: Related Bristol TestedBy: EricY. Date: 01/18/21
Project No. : IR737 Data Input By:  Eric Y. Date: 01/19/21
Boring No.: B-2 Checked By: Mike G. Date:
Sample No. : R-2 Depth (ft.) : 5
Initial Moisture: Container No.: AL-3
Description.: Olive Brown Fat Clay with Sand - CH
PLASTIC LIMIT LIQUID LIMIT
TEST NO. 1 2 1 2 3 4
Number of Blows [N] 33 24 17
Container No. 6 7 8 9 10
Wet Wt. of Soil + Cont. (gm.) 32.90 33.14 37.32 39.25 38.75
Dry Wt. of Soil + Cont. (gm.) 31.70 31.92 32.92 34.66 33.88
WHt. of Container (gm.) 26.00 26.13 24.52 26.22 25.23
Moisture Content (%) [Wn] 21.05 21.07 52.38 54.38 56.30
60 Classification of fine-grained // yd ' <~
= & fine-grained fraction yd
E 50 of soils ‘CHor OH
£ 40
LIQUID LIMIT 54 i 30 |
PLASTIC LIMIT 21 i LaoL
PLASTICITY INDEX 33 g MH or OH
10 A
0 ML or OL
Plat®A"-Line = 0.73(LL-20) = 0 10 20 30 40 50 60 70 8 90 100 110
One - Point Liquid Limit Calculation ~ LL=Wn(N/25)°- 12! Liquid Limit (LL)
PROCEDURES USED 590 -
|:| Wet Preparation 3.0 E
Multipoint Wet Preparation ’ 1
—=]57.0 ] N
Qs N
. X ]
[ x] Dry Preparation =560 -
Multipoint Dry Preparation E 55.0 ] N
A Ne|
[x] Procedure A 5154.0 - N
Multipoint Test ; 53.0 f N n
S ] )
[ ] Procedure B =152.0 4
One-point Test 5 51.0 1 A
= ]
—50.0 1
49.0
GROUP GROUP DEL'I:A CONSL!LTANTS
DN Anaheim CAST06 " 10 15 20 25 30 35 40 50 60 70 80 90 100
=S (714) 660-7500 office
DELTA (714 660-7550 fax NUMBER OF BLOWS

Figure: B-1B



ATTERBERG LIMITS

ASTM D-4318 / AASHTO T-89 / CTM 204

Project Name: Related Bristol Tested By: EricY. Date: 02/21/20
Project No. : IR737 Data Input By:  Eric Y. Date: 02/24/20
Boring No.: B-4 Checked By: Mike G. Date:
Sample No. : R-4 Depth (ft.) : 15
Initial Moisture: Container No.: AL-3
Description.: Olive Brown Fat Clay with Sand - CH
PLASTIC LIMIT LIQUID LIMIT
TEST NO. 1 2 1 2 3 4
Number of Blows [N] 34 26 17
Container No. 11 12 13 14 15
Wet Wt. of Soil + Cont. (gm.) 31.59 32.37 39.03 37.65 38.74
Dry Wt. of Soil + Cont. (gm.) 30.35 31.12 34.84 33.10 33.96
Wt. of Container (gm.) 24.71 25.44 27.08 24.92 25.69
Moisture Content (%) [Wn] 21.99 22.01 53.99 55.62 57.80
60 Classification of fine-grained
— & fine-grained fraction
é 50 1 of soils
2 40
LIQUID LIMIT 56 i 30 |
PLASTIC LIMIT 22 g CLorOL
PLASTICITY INDEX 34 = MH or OH
10 )
0 L ML or OL
Plat™A”-Line = 0.73(LL-20) = 26.3 0 10 20 30 50 60 70 80 90 100 110
Liquid Limit (LL
One - Point Liquid Limit Calculation LL=Wn(N/25)°-121 fquid Limit (LL)
PROCEDURES USED 61.0 -
[ ] wet Preparation 500 ]
Multipoint Wet Preparation T
Dry Preparation S > § N
— |98.0 ] \;\
Multipoint Dry Preparation P b N
w\57.0 1 ™
e N
Procedure A 51560 - N
Multipoint Test EU) 55.0 ] ‘\
z™
[ ] Procedure B 1540 - b
One-point Test g 53.0 ; \\
~ 52.0 1
51.0 -
GROUP GROUP DELTA CONSULTANTS
t outh Simpson Circle
) N 10 15 20 25 30 35 40 50 60 70 80 90 100
(A (714) 660-7500 office
DELTA (714 660-7550fax NUMBER OF BLOWS

Figure: B-1C




ATTERBERG LIMITS

ASTM D-4318 / AASHTO T-89 / CTM 204

Project Name: Related Bristol Tested By: EricY. Date: 02/21/20
Project No. : IR737 Data Input By:  Eric Y. Date: 02/24/20
Boring No.: B-5 Checked By: Mike G. Date:
Sample No. : S-3 Depth (ft.) : 10
Initial Moisture: Container No.: AL-4
Description.: Very Dark Grayish Brown Fat Clay - CH
PLASTIC LIMIT LIQUID LIMIT
TEST NO. 1 2 1 2 3 4
Number of Blows [N] 32 25 18
Container No. 16 17 18 19 20
Wet Wt. of Soil + Cont. (gm.) 31.81 31.37 38.97 39.81 38.57
Dry Wt. of Soil + Cont. (gm.) 30.42 29.98 34.18 34.58 32.92
Wt. of Container (gm.) 25.04 24.61 26.72 26.61 24.54
Moisture Content (%) [Wn] 25.84 25.88 64.21 65.62 67.42
60 Classification of fine-grained
— & fine-grained fraction
é 50 1 of soils
2 40
LIQUID LIMIT 66 i 30 |
PLASTIC LIMIT 26 g CLorOL
PLASTICITY INDEX 40 g MH or OH
10 -
0 L ML or OL
Plat™A”-Line = 0.73(LL-20) = 33.6 0 10 20 30 40 50 60 70 80 90 100 110
Liquid Limit (LL
One - Point Liquid Limit Calculation LL=Wn(N/25)°-121 fquid Limit (LL)
PROCEDURES USED 71.0 -
[ ] wet Preparation 200 ]
Multipoint Wet Preparation T
—~169.0 1
. S ] N
Dry Preparation =168.0 - AN
Multipoint Dry Preparation pd 1 \.\
w67.0 - N
I ™
Procedure A 51660 - ']
Multipoint Test EU) 65.0 1 N
[r N
] ] hl\
[ ] Procedure B 640 7 N
One-point Test Q163.0 . ™
=
62.0
61.0
GROUP GROUP DELTA CONSULTANTS
t 1320 South Simpson Circle
N\ Anaheim, GA 55306 10 15 20 25 30 35 40 50 60 70 80 90 100
(A (714) 660-7500 office
DELTA (714 660-7550fax NUMBER OF BLOWS

Figure: B-1D




CONSOLIDATION TEST RESULTS

ASTM D-2435

-5%
0,
O /0 h“"()\
N
\\ ]
5% \\
£
©
5 X
O o \\
O
10% ~ \\
\b
15%
20%
10 100 1000 10000 100000
Stress (psf)
Boring No. B-1 Sample Depth 15' PRESSURE| SAMPLE VOID
Sample No. SH-4 USCS CL (psf STRAIN | RATIO
100 -0.14% 0.613
w Initial Moisture Content:| 21.09% 500 0.10% 0.609
X - Initial Dry Unit Wt:| 107.7 |pcf 1000 0.43% 0.604
oae Initial Total Unit Wt.:| 130.4 |pcf 2000 | 1.34% | 0.589
E = Initial Void Ratio:| 0.6111 4000 2.95% 0.564
Initial Degree of Saturation:| 96.0% 8000 5.08% 0.529
16000 7.66% 0.488
Final Moisture Content:| 17.81% 32000 10.74% 0.438
5 - Final Dry Unit Wt:[ 116.1 |pcf 16000 10.29% 0.445
=10 Final Total Unit Wt.:[ 136.7 |pcf 8000 | 9.49% | 0.458
<F Final Void Ratio:| 0.4955 4000 8.58% 0.473
Final Degree of Saturation:| 100.0% 2000 7.83% 0.485
1000 7.22% 0.495
Water Added at: psf
ATTERBERG LIMITS
LL= 46 PL= 15 Pl= 31
Assumed Specific Gravity of Solids, Gs: GROUP
. FIGURE NO. (,Q;\
PROJECT NUMBER: IR737 PROJECT NAME: Related Bristol B-2A DELTA

N:\Projects\_AV\I700\IR737 Related - Bristol Commons\4. Lab\Lab Results_2021\Consolidation Test IR737 B-1 SH-4 SO5951.xIs




CONSOLIDATION TEST RESULTS

ASTM D-2435
-5%
0% N\\“()\
5%
N
£ N
o A
)
10% \
~ X
\O\
N
N~
D
~—— \
15% —D
20%
10 100 1000 10000 100000
Stress (psf)
Boring No. B-4 Sample Depth 15' PRESSURE| SAMPLE | VOID
Sample No. R-4 USCS CH (psf) STRAIN RATIO
100 -0.10% 0.8936
W Initial Moisture Content:| 30.29% 250 -0.04% 0.8926
X~ Initial Dry Unit Wit: 93.6 pcf 500 0.01% 0.8915
8 (L{_]) Initial Total Unit Wt.:| 121.9 |pcf 1000 0.58% 0.8807
gé = Initial Void Ratio:| 0.8917 2000 1.92% 0.8554
Initial Degree of Saturation:| 96.3% 4000 4.06% 0.8149
8000 6.87% 0.7617
Final Moisture Content:| 24.64% 16000 10.68% 0.6897
5 [ Final Dry Unit Wt:| 104.2 |pcf 32000 14.93% 0.6093
E (L{_]) Final Total Unit Wt.:| 129.9 |pcf 8000 14.16% 0.6239
<t Final Void Ratio:| 0.6987 4000 13.16% 0.6428
Final Degree of Saturation:| 100.0% 2000 11.74% | 0.6696
1000 10.55% 0.6922
Water Added at: psf
ATTERBERG LIMITS
LL= 56 PL= 22 Pl= 34
Assumed Specific Gravity of Solids, Gs:m GROUP
_ FIGURE NO. ,::_\
PROJECT NUMBER: IR737 PROJECT NAME: Related Bristol B-28 DELTA
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AP Engineering and Testing, Inc.

DBE|MBE | SBE

i

= 2607 Pomona Boulevard | Pomona, CA 91768
e 1. 009.869.6316 | f.909.869.6318 | www.aplaboratory.com

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST (UU,Q)

ASTM D 2850
Client Name: Group Delta Tested By: ST Date: 01/20/21
Project Name: Related Bristol Checked by: AP Date: 01/22/21
Project No.: IR737
Boring No.: B-2
Sample No.: SH-4 Depth (feet): 15
Soil Description  Clay Sample Type: Mod. Cal.
Sample Diameter (inch): 2.870 Wet Unit Weight (pcf): 119.4
Sample Height (inch): 6.008 Dry Unit Weight (pcf): 90.5
Sample Weight (g): 1219.62 Moisture Content (%): 31.9
Wit. of Wet Soil+Container (g): 143.00 Void Ratio for Gs=2.7: 0.86
Wt. of Dry Soil+Container (g): 120.86 % Saturation: 100.1
Wit. of Container (g): 51.50
TEST DATA
Deviator|  Axial
Cell Pressure (ksf): 1.80 Load Def. Area | Stress Strain
EEE—— e, ] ) ]
Back Pressure (ksf): 0.0 = (Ibs) (inch) (sqg.in) (ksf) (%)
Tested Total Confining Pressure (ksf): 1.80 = 0 0.000 6.47 0.00 0.00
Shear Rate (%/min): 0.3 = 14 0.005 6.48 0.31 0.08
Maximum Deviator Stress (ksf): 1.83 = 20 0.010 6.48 0.44 0.17
Ultimate Deviator Stress (ksf): 1.83 [ e 24 0.015 6.49 0.53 0.25
. . —_— e
Ultimate Undrained Shear Strength (ksf): __ 092 = 28 0.020 6.49 0.61 0.33
Axial Strain @ Maximum Stress (%) " 1581 N RS — 30 0.025 6.50 0.67 0.42
33 0.030 6.50 0.74 0.50
2.0 42 0.050 6.53 0.92 0.83
50 0.075 6.55 1.09 1.25
18 56 0.100 6.58 1.22 1.66
60 0.125 6.61 1.31 2.08
16 63 0.150 6.64 1.37 2.50
68 0.200 6.69 1.45 3.33
1.4 72 0.250 6.75 1.53 4.16
75 0.300 6.81 1.58 4.99
12 77 0.350 6.87 1.62 5.83
—_ 80 0.400 6.93 1.66 6.66
a’!r,l 0 82 0.450 6.99 1.68 7.49
7;55 ' f 84 0.500 7.06 1.71 8.32
o 85 0.550 7.12 1.72 9.15
20'8 87 0.600 719 1.75 9.99
Q 89 0.650 7.26 1.76 10.82
gO'G 90 0.700 7.32 1.77 11.65
o 92 0.750 7.39 1.79 12.48
0.4 93 0.800 | 7.46 179 13.32
} 95 0.850 7.54 1.81 14.15
0.2 96 0.900 7.61 1.82 14.98
l 98 0.950 7.69 1.83 15.81
0.0
0 5 10 15 20

Axial Strain (%)

Figure: B-3A




AP Engineering and Testing, Inc.

DBE|MBE | SBE

i

= 2607 Pomona Boulevard | Pomona, CA 91768
e 1. 009.869.6316 | f.909.869.6318 | www.aplaboratory.com

UNCONSOLIDATED UNDRAINED TRIAXIAL TEST (UU,Q)

ASTM D 2850
Client Name: Group Delta Tested By: ST Date: 02/26/20
Project Name: Related Bristol Checked by: AP Date: _ 02/27/20
Project No.: IR737
Boring No.: B-5
Sample No.: R4 Depth (feet): 15
Soil Description Fat Clay Sample Type: Mod. Cal.
Sample Diameter (inch): 2.415 Wet Unit Weight (pcf): 117.8
Sample Height (inch): 6.017 Dry Unit Weight (pcf): 87.6
Sample Weight (g): 852.60 Moisture Content (%): 34.5
Wit. of Wet Soil+Container (g): 994.15 Void Ratio for Gs=2.7: 0.92
Wit. of Dry Soil+Container (g): 776.00 % Saturation: 100.8
Wit. of Container (g): 143.21
TEST DATA
Deviator|  Axial
Cell Pressure (ksf): 1.80 R Load Def. Area | Stress Strain
Back Pressure (ksf): 0.0 |E— (Ibs) | (inch) | (sq.in) | (ksf) (%)
Tested Total Confining Pressure (ksf): 1.80 = 0 0.000 4.58 0.00 0.00
Shear Rate (%/min): 03 12 0.005 458 038 0.08
Maximum Deviator Stress (ksf): 2.32 = 19 0.010 4.59 0.60 0.17
Ultimate Deviator Stress (ksf): 230 |— 23 0015 | 459 0.72 025
Ultimate Undrained Shear Strength (ksf): 1.15 = 27 0.020 4.59 0.85 0.33
Axial Strain @ Maximum Stress (%) 1662 M 29 0025 | 460 | 0091 0.42
39 0.050 4.62 1.23 0.83
25 45 0.075 4.64 1.40 1.25
50 0.100 4.66 1.54 1.66
53 0.125 4.68 1.64 2.08
56 0.150 4.70 1.72 2.49
2.0 60 0.200 4.74 1.82 3.32
64 0.250 478 1.93 4.15
67 0.300 4.82 2.00 4.99
70 0.350 4.86 2.08 5.82
15 73 0.400 4.91 2.13 6.65
—_ 74 0.450 4.95 2.16 7.48
i 77 0.500 4.99 2.21 8.31
;wbh 78 0.550 5.04 2.22 9.14
» 80 0.600 5.09 2.26 9.97
21'0 81 0.650 5.13 2.27 10.80
Q. 82 0.700 5.18 2.27 11.63
g 83 0.750 5.23 2.29 12.46
o 84 0.800 5.28 2.28 13.29
0.5 85 0.850 | 533 2.30 1413
86 0.900 5.38 2.31 14.96
87 0.950 5.44 2.30 15.79
88 1.000 5.49 2.32 16.62
0.0 89 1.050 5.55 2.31 17.45
0 5 10 15 20 90 1.100 5.60 2.31 18.28
91 1.200 5.72 2.30 19.94

Axial Strain (%)

Figure: B-3B
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EXPANSION INDEX OF SOIL
ASTM D-4829-10 / UBC 29-2

Lab Number: SO05951
Project Name : Related Bristol Sampled By : YW Date : 1/5/2021
Project No. : IR737 Prepared By : Eric Y. Date : 1/14/2021
Boring No. : B-1 Tested By : Eric Y. Date : 1/15/2021
Sample No. : Bulk-1 Calculated By : Eric Y. Date : 1/19/2021
Depth (ft.) :0-5 Checked By : Mike G. Date :
Description : Dark Gray Fat Clay with Sand
1 Sample Preparation 1
Weight of Total Soil 3570.40 Weight of Soil Retained on No. 4 Sieve 15.80 % Passing No. 4 Sieve 99.56
Trail 1 2 3 4 Tested M & D After Test
Container No. SB-3 Container No.
Weight of Wet Soil + Container (gm) 782.28 Wet Soil+Cont.4Ring
Weight of Dry Soil + Container (gm) 710.95 Dry Soit+Cont.+Ring
Weight of Container (gm) 232.96 Wt. of Container
Moisture Content (%) 14.92 14.92 [Moisture Content
Weight of Wet Soil + Ring (gm) 560.11
Weight of Ring (gm) No. 3.0 200.90 200.90
Weight of Wet Soil (gm) 359.21
Wet Density of Soil (pcf) 108.35 Wet Density (pcf)
Dry Density of Soil (pcf) 94.28 Dry Density (pcf)
Precent Saturation of Soil Soreasy] 51.14 51.14 |(%) Saturation
. . 1. Screen sample through No. 4 Sieve
Loading Machine No. 3 , ,
2. Sample should be compacted into a metal ring of the Degree
Reading | Elapsed Dial . of Saturation of 50 +/-2% (48 -52).
Date . . . Expansion o .
Time Time Readlng 3. Inundated sample in distilled water to 24 h, or until the rate
01/15/21 111:10:00 | 0:10:00 0.0000 of expansion > (0.0002 in./h), no less than 3 h.
01/15/21 Volume of Mold (tt?) 0.00731 Specific Gravity 2.70
01/15/21 |11:20:00 | 0:00:00 | 0.3000 0.0000 Rammer Weight (b.) 5.0 Blows/Layer 15
Add Distilled Water to Sample Vertical Confining Pressure 1.0 (bfin? /6.9 (kPa)
01/15/21 |[12:20:00 | 1:00:00 | 0.3996 0.0996 S = S.G. XWX Dd S.G.=Specific Gravity, W=Water Content
01/15/21 |13:20:00 | 2:00:00 | 0.4122 0.1122 Wd XS.G.-Dd Dd=Dry Soil Density, Wd=Unit Wt. of Water
01/15/21 |14:20:00 | 3:00:00 | 0.4135 0.1135 E.L s C.h;j[nge ifl High X 1000 = 118.30
01/15/21 |15:20:00 | 4:00:00 | 0.4142 0.1142 Initial Thickness
01/18/21 | 8:20:00 | 69 hrs. 0.4183 0.1183
01/18/21 | 9:20:00 | 70 hrs. 0.4183 0.1183 . 65 + Elca0)
01/18/21 | 10:20:00 | 71 hrs. | 0.4183 | 0.1183 Expansion Indexgy = Eluas) - (50~ Swas) X 339 5,
01/18/21 [11:20:00 | 72 hrs. 0.4183 0.1183 120 ngh
Expansion Index Potential Expansion
0-20 Very Low
21-50 Low
51-90 Medium
91-130 High
Remark :
> 130 Very High

Figure: B-4A




EXPANSION INDEX OF SOIL
ASTM D-4829-10 / UBC 29-2

Lab Number: S0O5652
Project Name : Related Bristol Sampled By : Date :
Project No. : IR737 Prepared By : Eric Y. Date : 2/20/2020
Boring No. : B-5 Tested By : Eric Y. Date : 2/21/2020
Sample No. : B-1 Calculated By : Eric V. Date : 2/24/2020
Depth (ft.) :0-5 Checked By : Mike G. Date :
Description : Olive Gray Lean Clay with Sand
1 Sample Preparation 1
Weight of Total Soil 3278.60 | Weight of Soil Retained on No. 4 Sieve 53.60 % Passing No. 4 Sieve 98.37
Trail 1 2 3 4 Tested M & D After Test
Container No. SB-1 Container No.
Weight of Wet Soil + Container (gm) | 781.94 Wet Soit+Cont.+Ring
Weight of Dry Soil + Container (gm) | 720.72 Dry Soir+Cont.+Ring
Weight of Container (gm) 234.56 'Wt. of Container
Moisture Content (%) 12.59 12.59 |Moisture Content
Weight of Wet Soil + Ring (gm) 582.54
Weight of Ring (gm) No. 1.0] 202.34 202.34
Weight of Wet Soil (gm) 380.20
Wet Density of Soil (pcf) 114.68 Wet Density (pcf)
Dry Density of Soil (pcf) 101.86 Dry Density (pcf)
Precent Saturation of Soil Saeasy] 51.92 51.92 (%) Saturation
. . 1. Screen sample through No. 4 Sieve
Loadlng Machine No. 1 2. Sample should be compacted into a metal ring of the Degree
Reading | Elapsed Dial . of Saturation of 50 +/-2% (48 -52).
Date . . ) Expansion o )
Time Time Readlng 3. Inundated sample in distilled water to 24 h, or until the rate
02/21/20 | 11:00:00 | 0:10:00 0.0000 of expansion > (0.0002 in./h), no less than 3 h.
02/21/20 Volume of Mold () | 0.00731 Specific Gravity 2.70
02/21/20 |11:10:00 [ 0:00:00 | 0.5000 0.0000 Rammer Weight (b.) 5.0 Blows/Layer 15
Add Distilled Water to Sample Vertical Confining Pressure 1.0 (bfin? /6.9 (kPa)
02/21/20 [12:10:00 | 1:00:00 | 0.5750 0.0750 S.G. XW X Dd S.G.=Specific Gravity, W=Water Content
02/21/20 |13:10:00 | 2:00:00 | 0.5790 | 0.0790 957 WaxsG.-Dd|  Dd=Dry Soil Density, Wa=Unit We. of Water
02/21/20 {14:10:00 | 3:00:00 | 0.5800 0.0800 EL g C.he.lnge ifl High X 1000 = 83.00
02/21/20 [15:10:00 | 4:00:00 | 0.5800 0.0800 Initial Thickness
02/21/20 {16:10:00 | 5:00:00 | 0.5810 0.0810
02/24/20 | 8:10:00 | 69 Hrs. | 0.5830 0.0830 E on 1 R ko 65 + Elcas)
0224120 | 9:10:00 | 70 Hrs. | 0.5830 | 0.0830 xpansion tndexgo = Bl - (60 -Swe) X 939 5.,
02/24/20 [11:10:00 | 72 Hrs. | 0.5830 0.0830 85 Medium
Expansion Index Potential Expansion
0-20 Very Low
21-50 Low
51-90 Medium
91-130 High
Remark :
> 130 Very High

Figure: B-4B
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CORROSION TEST RESULTS

Client Name: Group Delta AP Job No.: 20-0243

Project Name: Related Bristol Date: 02/26/20

Project No.: IR737

Boring Sample | Depth Sail Minimum pH [Sulfate Content | Chloride Content
No. No. (feet) Description Resistivity (ppm) (ppm)
(ohm-cm)
B-4 B-1 0-5 Fat Clay 371 7.7 10274 377
NOTES: Resistivity Test and pH: California Test Method 643
Sulfate Content : California Test Method 417
Chloride Content : California Test Method 422

ND = Not Detectable
NA = Not Sufficient Sample
NR = Not Requested

Figure: B-5
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