Geaolccisti R, CGOLCEERG
Oate: 04: 26: 04 16503

RF (%

W W S ec— , 1 p—

1 sty Clay
Sty Ul
Siity Clay

Uty Clay

..} Clagey Ailt.
n]:_v Clay

th: { £E)

i
o .

L Q
W
& ) Ny
e o
g, bt
,40. :z,)... \:
- ‘.‘__1_

I - R

-

D Mo Deptts 22,98 @) ' SDT. Soil Dehavier Type (Robertson 1980)
Depth Inc: 0,184 (ft)



i BROWN & CAIDWELL

S112: BENTICIA
Leccatiom: SRT-SEBLREHREZ

t (tsf
gt ¢ Ler) 80

I ) S i s, )

HAND AUGERED

10

o T

T

0

Mo Doplir 22.80 (F0)
Depth Ine: 0.1684 (ft)

0

0

ARSINAL

U (psi) 400

HAND AUGERED

Undefined

L Cegew £l
! Clay

Clayey Silt
Clay

SBT: Soit Behavior Type (Robertson 1500)




@WN &f (’ALD“*ELL T“—:E»E*\utﬁ ERSENAL 394

logrsis B, GQL32BERG
Localion: CPT-sUAaMPAHR L Date: 05 1 3204 1&: 20
{isf) s {(tsf)

J

1 ;\3.’.“ 0\
200 O ) 5 o YPSD 4 (%) =BT

0 0 10 0 =
O 1 T T ! T T T ‘ T T T 1 \; T T T L { L S | LI | L L LRI g IRELEE
FLAND ALGERED HAND AUGERED HAND AUGERED HAND AUGERED Uniedbd
b m— T E—— ——_ﬁ —-—u-.‘;f__:_____ “-—_q"_::—r—- : ; _—
—10{-
=204
N T
— - i
(419 3
= -304-
5 |
a i ;
=) . i
—-407 77777 L E e A D S s T PRSP S AE e SRR :“. P R ._......A.Jé.__.._.._.._....._. - T
-50
I ~?
=705 Terll 6.0 (F) :

3BT Soil Behavio [ Ime (I\QbP.rtﬁ. on 19 Q OJ
- Inc 0.164: l’[l.’
I jP.pt» d



ocatrom CPT-SWUAMPAaHP2 Date: Ob: 13: 04 158 ]

' S11e:BENICIA BRSENAL Geoloan K. GOLDBE
‘, (AJLD WELL 2% - e s

Fs (tsf) U (psi RF (% Sh
500 0 (1sF) g o U Rsh) 0y g (8} 10 o BT 42

T i e S e T i Tl PR T e i | S | T S ) i e TR T T

FIAND AUGERED I1AND AL’"PLD HAND AUGERED HAND AUGERED Dndetned

Slity Clay
Cluyey Slit

I GV Sample

o

Y

Y

PRI S
o
f
J

=80

EHlff Fine Cradnsd
‘ﬁff Fine Grainaed
Clay

Sllff Fime Gruliesd

Depth (ft)
‘J"‘\_,Nf‘-.-'\.lh‘\;‘rrn/\’- "\\"‘_-/\

Y

a1

SUI Fue Grulnel
3l

St Fome Groloed

< i TR Sand

% : Silty Sand Sand

0 Yo Tepth: 52.08 (f) ‘ SBT: Soil Behavior Type (Robertson 1390)
Dept!\ inc.: 0.164 (f‘L)



" E%{EH}&?“J ék (J’“Ll)xyIEIJ; S1.=2:BEMICIA ARSENAL Geeolcarst:R. GOLDBE
L A AR L. + . oa - 2
s ;A = o L a Mo ! 3

nratiorn: CRT-SLAMPAHPZ Oa

Fs (tsf) U (psi RF (%) SBT
g SN 45 o UESH 4 g KPR 5 4 BT,

D_ ‘,.-‘" T T !' L) T ] ! 13 T T : ¥ T I | T T 1 1 T ¥ T rT TTT1
HAND AT JERED HAND A:UGERED HAND ATUGERED Undefiet
I : ! ' ity Clay
l CW Smmnple 5‘) Clay
{ 5 : Aoy
L ‘_,?- Cluy
<;'“g' Bensitive Fines
2 S
: o
i e
T t &
| i %
E « Sensltive Fines
?.
e g
-0 s
i 3 .
P A S b :
% '?._.__M? : 8__|
3 | | |

-50]

=70

T

—Jeptly 85,43 (1)

Depth e 0.164 {ft)

S2TY Soil Hehavior Type (Robertson 19:90}




‘GjECE (ﬂROW\ i CALDWELE, S SENich areew BEslagi st . BOLOGER:

i
Lu"‘TT:J!“« C—7T-—: AAMDAHN3R8 D 18: 0= 20486
| |

— 51 (tsf) 75 (tsf’ (st I R
y S 600 O (et g Vs o 10 0 12

[:]_|__r_.-‘ | S r T T T T

o) a e
Tt ! 1 ' |
T l T | T ARRRNEERREN!
IHAND ALGEBED HAND ALCERED { HaNL ATIGERED HAND J'\._‘[J(;ERED : Undefined
" ; / 7 P =
lll ‘\ "' Cluyey Silb
¢ ¢ = Cay
- l 3 s —jt‘v "';S“" - N
i % : :
#ED e B T R S S e | 'I\""""‘ T 7.7“5 Seamltive Finew
i {
; i
w2 | , |
— -30 S - i oS
[ ; i e
o o e (= =
e — —i__ R =
‘a_:: 1:,:;- = P —— i 3 %Fi[f Fne Crained
o £

— 70555 Depth: 35.76 (ft)

: SBT. Soil Behavior Type (Robartson 19‘530']
Deptl Inc: 0.184 (ft)



Geologist: 2. GOLDBERCE
Oate: Uk 07 04 13437

T s (ts7) U (psi "7 (%) SBT
g BT o0 o ST s g VIPSD g g 100 12
D_‘ T 1 T 1 1 1 ‘ 1 1 ] T 1 T i 1 | BRE R P s [y ) R | ! N T R | T T

HAND ALGERED | HAND AUCERED HAND AI'GERED Cadofinod

Sl

Sty Clay

Sens{tive Moes

B T

Cluy

Senmitive Fincs

)

| ‘ 4
: |
e s 1

.....................................

Depth (T

| Sensitive Finss

=

Clepey Eilt

1 silly Cay

-

Cloyey Siit

e T
,/’l f\f-"n\-vl»_é oo
A
A ",

4

GW Sample

I S )

Mow Deptly 92.03 (ft) '

A

) i i
SBT: Soil Behavior Type (Robertson 1900)
De}-jllx Ine: 0,184 {ft)



Depth (Ft)

i
—_— —

i EGGL BROWN & mmww

_.?[:]-T—-r-'[ | T e

Y 2 AR S

=140 5 Deple: 92.08 (1)
Depth Ine.: 0.1684 (ft)

Rf (% 5
400 0 (&) 10 5B]

By

Ve ait

\;; T : ™T T
i H
N :
i
o ;
-~ i
<
- i

_,.\_—" e
&
) i
i b
=]
g
~. H
b
=,

Clayer it

Sl
Cloyey 3Lt
st

Clayey Silt

SBI: Soil Behavior Type {Robertson 19‘:90)




GCeologist:R. GOLOBERG

et e OB A2 4 11:28
t (tsf fs (tsf) U (psi) F (%)

g Ot (1sF) 60C 0 (tsF) 15 o YOS 40 g RFR 49

{ i
[j"_ﬁ l T T T T T i T H O T L v T T L R B | &

Locazicrn: CET=S&aM D

| BROWN & CAIDWELL ~Si5isenicis o

HAND AjI}GERF‘.T} HAND .-"xL GERLED HAND AUGERLD HAND ATGFRED

= i -

g : r

d sit

! i _—

/ I GW Sample i f =

F1 15 s ol e T SRR G | S =i A S =
=10 17 : B i ; i Clayey Silt

Cloy

Cley

; Clay

i -

Depth (F1)

L’!q:.r
Ecnsitive Rnes

E} Clay
Cloyey St

_4DTWMmmwwmmmﬂmmm”mmmmm. mmwmwmmé B 20—

Clayey Sil
Sty Clay

—BO L ?mmmmmwmwm. "mmM_mm%mvmmmmm Tmmmmmm?mmww”, S

-~ ;

~ Max Depth: 4B.56 (ft) ' SET Soil Behavior Tvpe (Robertson [990)
Depth Inc: 0,164 (ft)



i)

P

Deplh

=50

£
A\

BROWN & CALDWELL ¢

e BENICIA
Lc'r:atl‘:ﬂ_li Ci:"

ARSEMAL

SHAMPAHP S

Gesiocgist: R, GOLDE
Date: CE: 17: 04 i

—RGE

44

i

sf)

HARD AUGERED

T T T T

=70

GW Sample

Vax. Depth: G3.81 (ft)

Depli: Inc: 0164 (ft)

0

fs (isf)

15

i T R B |

HAND AUGERED

R

==

U (psi)

0

oo

LN L L

ITAND AUGERED

T
B R
i

s
4
y
!
H
.:,.,i.,..
i
£
¢
3
|
!
i

ol

BT

e 4 \
RT (%)

0 i 0

12

T4 & b It o 1 B

HAND ALGERED

]

;*v"\ -P\ h

RIS
=
t;f
o
-
<
e

f’f"‘\’\f@ VLY

M
\‘-f'\)\f \{ :

4
§

Moy oy

A

e

Scnsitive Fines

Seusitive Mney

Sensitive Mines

Eenaitive Tines

Clay

Seosilive Tioes

Cayew 4t

Lavey Silt

1 Eiliy Clay

| Semsitive Fines

Cleyer Sit

Siity Clay

SBT: Soil Behavier Ivpe (Robertson lQé}G]




—

a

-10

-30+

—~
+
G
By
£
o
LL
0]
)

=8

T

1

|
!
i

BROWN & CALDWELL

gt {(tsf)

600

farr=""T T T

114ND AUGERED

- ‘

—{' I GW Sample
;,"_mmmmmuq oot oo
»

e v

..................................

I GW Sarnple

~7035ax. Depth B7.11

D

(tt)
epth Ine: 0164 (fL)

Fs (tsf)

S1te: BENICIS

g
Locatiomnt LET-8

IS ENAL

WEMPAaHPZ

Geologist:R.
RDater b 17

=014 1

15

HAND AUGEERED

__’}

9

a

U {(psi}

20

| D s R M S !

HAND AEGERED

e S S e e <

T

B A‘V\rh\ _’___‘__"___’___?_1_ s

c 0

RFf (%)

10

Codelined

o
i
,_
<
-~
<
¢
:
-

T W gy PO (I "
g P R 4 RS 4 hr*E—\j e ‘,fv\l\f‘\_. \I‘Af\ﬂ,.\,m\q',‘

W
]

™
v

" R

k|

\

N

Clay
Eecaltive Fines
Cla

Senmitive Fines

| Ellty (ley

Clay

© Sonsitive Fince

Clayey Sili

Ciavey Slit
' Rilty Clay

| Cluywy Silt




pth (Ft)

e ———

BROWN & CALDWELL

Site: BENICIF
Locatiom: CRPT-SWAMPAHPZ

ARSEMNAL

gt (tsf)

600

T U N—

T

-140 3% Tepli 87.11 (10
Depth Inc. 0.184 (ft)

Fg (187
Q L -
L= i i 1 1 T
|
—
=~

T

P

Date: L

Geologist: 2. GOLDBERG
: 17504 11:718 §
|

TRF (%)

10

-~
o~
st
—
e
1S,

R R AR

t

.....................

SBT

1

1=
=

Clayey Silx

S4ff Fine Gruined

SBT: Suil Behm’ié:r Type (Robertson 19.‘9‘0)




Degth (fFt)

' BROWN & CALDWELL

at (tsf) 800

a0 Jlr

5 T i
a0t 5
i

i

_;qv

"Max Deptls 85.48 (f)

Depth Inc: 0.184 (It)

fs

—~
ct

0

} i
]
ey
-1:\-
b
t___*\\

Rf (%)

T S O T

\""?\.f‘\_wu NN

T

¥

T T T ; i

| R e

SBT: Swil Reliavior Type (Robertsom 19290)



Locat.on: CPT=3LAMPARPS &

BRO%IN ﬂ\f {-ALD“,’ELL Site: BENICIA ARSEAAL ?

R. GOLDBERG
: 04 10225

o at (isf) a0 o 8 ltsF) U (psi) - RF (%) SET

1
400 0 10 u} 12
,;:] T T T T T T T 1) I L 1 1 ‘ L T T (AR SR | " T 1 | e M IRy | r T 1 l i ! TTT7 71
HAND AUGERED HAND AUGERED HAND AUCGERED Undetined
s | ;

P I GW Sawnple - 3
g e o P b bial cssitssmrsmanmstmeren——— e mmesmenas : - -

, =
| z a -

™
2

1

5 i A,
e

Siity Clay

e T
2

4 gt
A

|
w

L5
W

ik e e S
L,

Sensitive Fines
Cluey SilL
Clagey SNt

Denth (ft)

/
P
i | :
.—-4':] o ey .....,.:......_.._...........---u e rarestmascsprees s E Leae s aec s E "'!i]"""“'"“"""“"'"‘—"""" Sensitive Fines

Ciayey SLL
Sengitive Floes

A
O
—t

Clayex =1t

ftiarm e Sy PO R Ao YT

|
i
|
-n * { : X | E
" Max. Depth: 85.46 (iL)

P

SBT: Soil Behavior Type (Robertson 1990}
Depth Inc: 0,164 (it)



(1) 910 rouy idag
(1) a95s uidaq wey -

(0667 uosymqoy) adi], someyRdg 195 IAS

> [ r TR [
:l 5
! F
: ! .
L4 TS I i
Sartd 1T E § 4
i 1; ™
: | 2 i
4. amv aah H i{._:‘,;... ‘:‘DLCI‘*
_. u :
| T
o I HTS i T
PRI <
EL ] ¢
5
<
{ P "
welel 0 feee f.-:..,.. Ug_
poupazyy ST SRS )
< ]
‘i Y
ng " p-
ey #7H S | E <
ey ¥ BES - sy e (i
— = f-.‘ j
= v

J|'\. J
R o CEEF
AN
”"\,‘
A
\
My
yidag

b " i
o] NS i i g

g L e N e e et I e r.t- dimsistprre T s 08_ i
3 2 apfmes ywo || & -+
f > 4 T
i o~ b St

i ‘\.kj

15 AadAl) i 5

SN HAE

patyif)

Wi LRS L

pam e

BE . WETEEE B

pergots} #H 2MS

) THE TR g

i

P

jits dadeis

T:a

& spdwiey 419

14

L8[0 AMs '

a3 |

apdres 40 !

o ; QEIEIY ONYH ATATHAY CNYVIL AIANTY QNVH ATV UNVIT

A s o B 0 N I S SN T | R LS i Ll 1 L i i . ] 1 | L 1 i 1 b 1 i i

el g T 0 1 0 B i D cog 0
85 0 %) 44 S (4E0) &3 . (451) 1b

(tsd) n

Li9T  HOIRTISC V2D leFEcKEMS—1dD e EZCT

QHIANI09 &S 1201999 TYNISHY SIDINIA LG TTAMATIVI ¥ NsaOHd ‘

|




B

- BROWN

qt (tsf)

&0o0

_8[:]_ v s

Depth (Tt)

Tty

_1 105

-140

S Deptis 75.62 (f0)
pepth Tne: OLE64 (ft)

!

Ersts
QD 18:

R T
._,—53 SLi Fine Gl
- il
% i
% i

T —

SDT. Soil Bebavior Type {Robertson 1930}



Depth (1)

DE___/- T T T T

-10

20y

-40

—70 = Depths 66.14 (f6)

gt (tsf)

0 600

HAND AUGERED

-

l GW Sample

(rar?
1)

% . By
N revrie

s

(-J\_".\J o

i)cplh Ine: 0.164 (ft)

n

| BROWN & CALDWELL Siomemsr

&5 LB

1 ARSENAL
CRT-SkaMePaEHe 2

GO_OBER0
11:12

[IAND ,\?, IGERED

LI AT

U (psi) 4

0 00

LB T T 1 T 7T

HAND AUCERED

s i diem A

E——

AL

3

e ey

lff

&
i
L

o

4

!

m

i

SET

=

B P e e

| I R

Undefined

Sewsilive Fines

Bensitive Toes

- Clay

Scnaitive Fines

ALy Clay
Clay

ﬁt_v Cloy
Clay

Clayey #ilt.
St
e SL Fiue Grained

g
3
m

. ‘:Hy Send/Sand

F Eilly €sad,Sond

SBI: Soil Behavior Type (Robertsor: 1990)




Depth (ft)

BROWN & CALDWELL Site:BENICIE

LocatiomeCRT—

Geoologlst: 2.
Date: 0B:

t (st
5 O (tsf 00

OT,_.«'W T T T T T

i HAND ATIGERED

E

I GW Sampla

.
|

|

- Ovh-hua Depth: | dﬂ.ﬁ_l (ft)
pepth Ine: 0.164 (ft)

3

Fg i&5F)

15

LI S O A |

HIAND AUGERED

0

| 11AND AUGE

it

LD

o0 o

f

|

PR S PR

S B

e g e s e

L GERED

e
iw

AR P
AV U \\vr" ‘J‘J ]

FAVY

L

i .-./\(_,.“
L r

'-\\f_'\

i b R e A T
i

.A_A;J

SBT: Soil Dehavior U'ype {Robertson

s

4

Undafined

Ulayer Silt

Sandy il
Clayer st

Seusitive P

Senaitive Flaes

Scnsitive Mines

S0ty DClay

&ty Clay

Senadtive Tince
-1 ety Clay

Sensitive Fines

Clayey Siid

Clayey Sil

1990)




S1terBENIDIA ARSENM
Lecation: CRT-3HAMP3HP3

SOLNDBERG
15210

qt {isd) fs: (ter) U

600 0 15 0 =i

T 1 T T [ 1

4C0

LI

T

S’
)
B i ! fons
14
_ ..A....-S!,mu..
i £
| b
L5 3 i
% b
.3 ; :
I
~80- F
1 : j
{' / {_\‘ ’ e
& | I sit
5 : ’ FI
= ? I GW Sample ;’ i {\: Clayey Sitt
[ E R S Sopeemners SN . Juvn. o pemmm——" S " giL
< 100 . 5 -
c ~ S % SHA Fine Grained
= - s e -
a ) :
W F: i
o :
_110 . : n ....................

-130f"

-140 % Depth: 108.61 (f1)
pepth Inc: 0.164 (fL)

SBT: Soil Hehavi&r Type (Robertson lQé)O)




EBI%()??P@ éﬁ {SEUL[)?vIEIJ; Site:BENICIA ARTSEINAL Geoleocist: R, GSLEB;QS

Locaiion: CRPT-CGLAMPEIHEA Date: 0E:O07: 04 1.: 38

qt (tsf) fs (isf) ¢ o Uipsi) o o RFUR 45 o SBT .,

~J
3
n G

sk

Cleyer Siit

i NGy PN o

Cleyey Efit

'—gD ,,,,, S : S B I e ,........ HLcsaaeig :. ..................

_lGO"..,-........_.,_.u,.A..‘.,,,, - H—

Depth (Ft)

~110f”“' B MECER _mmmmegmmmmm“m. .;m"m_méwm.ﬁmm

"'130 pEl . -----------------------------

~14905x Depits 82.84 ()

SDT: Soil Behavior Type (Robertson 1990)
Depth Ine: 0.164 (ft)



EGG

-
e

Depth

~

[

40

70

—

=% | BROWN & CALDWELL

B =

FEETE ,
gt {Hsf)

Site: BENICIA ARSENAL

Locatis

600

I TR N S R N S|
: HAND AJIGRRED
_‘; I GW Sarnple

i

oy s e

Max. Depth: B2.84 (1)
Depth Tno: 0.184 (ft)

0

fe (ts

HANT) AUGERED

an: CRPT-SLAMEBHP 4

u (psi)

400

0
-t

1 S o | o

HAND ATGERED

A e

Geologist: E.
Daze:0B: Cre

GOLNDBCRG

Q4 Ll s 38

5 RF (%) 19 o

SBT
12

HAND alGERED

P O
SET: Sail Behavior Type (Robertson 1900)

TTTTITTTTTT]
i i

Senkitive Fines

! Benettive Ploes

Sity Clax

Senstive Finew

Blliy Clay

Clay
Sy Clay
Clay

| Siltr Clay
Clay

Sty Clay

Vlayes 3L

Tayey St

3z Cloy
bl ? w14




GRESS

e | N
- ot (tsf)

600

' BROWN & CALDWELL ©

ocati

le: BED
5}

NECIA AaRSEMAL
N CPT-SLarMPBHPS

D 3 T T T T T T T
HAND AT'GERED

I GW Sample

Decth (ft)

_40

-}
/
i
3
i
N

. fs (tsf) (5

TIAND ADGERED

e m T

-
-
——

=70 Mox Doplls 5835 (6)
Depth Inc.: Q.184 ([t}

U {psi)

400

| TR I e o

HAND AUGERED

Undefined

Clny

SOty SawdSand
st

Siity Sand/Send
Sandy SilE

Senmitive Tnes

Sehsitive Tnes

Sty Clay

Clay
Sty Clay

Sotmilive Fines

Sensitive [oes

Clayey Sils

Clagey Silt

Clayey St

SDT: Soil Dehavior Type {Robertson 1090)




t = ,
Location: COT=8WaMbha4 s Dad 2005 0504 Lo b 4

BROWN & CALDWELL [ tsis=vits ey e sl Sy

at [ et £ s i RF (%) SRT
g LsF) 600 itk ke AT g Y PS4 0 ST 12

L B T B B oA T T T T T 1 =T &1 -0 4 1T | o F e EERSERRERE)

HANT AlIGERED HAND AUGERED HAND AUGERED 1IAND AUGERED el

o Z ! 'tr'_'z-- ==
g S [ e
= 4 |
! GW Sample ; |
» 3 H
BT gilty Cla

&llty Clay

Clarer Silt

RS R S

-l Clayey 50t
' I Ulayey 3ilt
i ! e
b : Clayey St
~— ! i
+ i | i Sy Clay
[ ' 1 I - 4
o -3L T E i Clayey 511
: i
" [ i
+3 :
-

o

D

Clayey Siit

i b : )
MY R '\*4\.‘]{71\5\,_-\,‘ ﬁv.,«--’\.q#,-.-\;ﬂ\-. o /-?-" \'f-'%, \‘f' ,\_.,\r_‘\,\.r‘d\‘?n' ‘\f}.u[’ )\

Sl

4 Cluywy Eilb

-
e
s

e
ﬂH:.-\‘
Ll

J
\

Siit

o !./‘:r ’
fi
o

|
5
o

. -

P

i
~F

[
1
]
[
>
/
|

-0 Yox Deptn: 6283 0 ' ' SBT: Soil Behavior Tepe (Robertson 1900)
Depth Inc: 0.164 (ft)



Locaiiom CRT~TAZ3 Ut es D4r28004 09: 13

E%}Q(}EEDJ é@ (jAJLI)§¥]EIjL Sater BENICIA ﬁQS;MﬁL Geolccist:R. GOLDOEBERS

qt (tsf) Fs (tsF) U {psi) RF (%) SBT

400 0 g 0 L

i
O R G PR P "ol i TR B e

HAND AUGERED | HIAND A?,TGERED
! = Soil} Yapor i

T T L) S 3 | T [ % 3 % Lol L L L B

600 0 156 0
|
1} :
i : i
{ EAND AUGERFED HAND AUGERED Undefined

Bilty Sand Seud

.._{__l_____ .....

Sandy Silt

oy v

iy

|

Sandy Silt

@ 4 =
H < —
= Sandy Rilt.
i = Fev s
i o Sendy it
L ; i, _—
L ; < =
- H 3
= B : Lh.
| - S g
o s
5, : i | Cermented Sand
L il o5
¢ 3,
-

;"‘i

A
VAT R

SUIT Fiue Gmained

L —. ! i Cernented Sond
e 1 ] SETR——— “3-;“‘ [ N——— TSRS Jma——— S ——— | SHfE Pine Gewined

Depth (ft)

By — S— , ,,,,,,,,,,,

B Max. Deptly 3051 (ft) ‘ SBT: Soil Behavior Type (Robertson 1990}
Depth Inc.: 0.164 (ft)



Depth (ft)

BROWN & CALDWELL

ERICIE ARSENAL
om: CET-TAO131HDL

Geo.cgist: R,
Daze:0b: 12: 04 1k

|
kel

t.sf)

0 600 0

1 ¥ ) 1 1

HANT AUGERED

|

___ﬁﬁ?“__,~——+——————ﬂﬂ*é&ﬂi

.

Vapor

HaND AlGERED

e Max. Deptl: 6.36 (ft)
Depth Ines 0.164 {ft)

o

U (psi
p)4

00

HAND AUCERED

| it i e

/
=

25 ey B
e | % e

0 *1c0112

e B e i e TTeoT

HAND Al'GERED

o

,,,,,,,,,,,,,,,,,,,,,,

Undetined

Sendr Silt

SBT: Soil Behavior Tyvpe (Robertson 1990)




Depth (ft)

&EL- WEEEI[

g

gt (’%:SF}

U;—r—l—-“r—""—’“’

=88 Lo

HARI ’) "-\Ul LRED

[ | —

= Gail} ¥

-
== Deg: 33,14 )

Tepth e+ 0.164 (ft)

{ﬁf)EVPJ Lf&ljﬁiﬁlﬁTIJ

84.1-

oo

~: BENICIA ARSENAL

aiiomn: CDT “"‘"w-)

U {psi)

5 0 400

(S R P R T

IIAND AUGERED

GULDEBERG

1227

Undalined

Clagey St
Cleyay St

--1 Bilt

Clayuy Sl
sitz
Sandy Silt
St

é_'ﬁ?_v Send/Sand

» ¢ Bxff Fine Gralned

; Stiff Fine Gralmel

- ﬁ}' Sand  Sond

Cernented Sand

SBT: Soil Bebavior Type (Robertson 1990)




. ; &7 ] Si1te: 8o NICIA ARSENN Cecloyistes R, GCLOBERS
& CALDWELL 5 i1=:8svicin eesi cec ]

ter 04 28: 0% 1421

0]

s (ts U (pei’ CRF (% SBT
800 g TELER 4 \PEL REB g g 12

119D AUGERED HAND AUGERED HAND ATIGERED HAND AUGERED

) S e P na ) | R e e R R T B R L i T T B v (LR B L
[N i

Undefined

T —‘—-= T e

Depth {Ft)

CGravelly Son:l

Crovelly Saad

findy St
2 ; e
' / Sandy il
if ! st
\
5 e - i e -| Sumdy Sjlt
~B0 - < B
oo = =
= ao R - p
) ¥ H
A s‘ Sond
e s s
=Ty '. 3 < fand
-70 75.29 (ft)

er SBT: Soil Eﬁhavin;r Type (Robertson L2G0)

Depth [ 0.164 (ft)



(Ft)

Depth

—100 [

wl] 1 merenreeni

T § ,

~ 140t —th 75.20 ()
Depih Ine 0184 (rt)

BENICTA
=
<
5
<,
¢
G ;:,

Geolocylst: &,
Date: (04;: 29: 01

COLDBERG

i AT

RF L%) SBT

10 0O 1

1
f

'JL.J_—Y'ZEJ—F e o
T

’
=

i

Gravelly Saaul

SBT Soil Behavior Type (Robertson 1990)




o

==

BE%OX{VN & CALB‘WELL :‘-.n.z»:B:\:ILZZ_H ﬂE&SE[*ng; Ee

Locatioam: CRT-WAD]

)

ist: R, GOLODBERG
SEEEs.  E9E 45

(5]

%

L—.._—V" A o -, 4
s y tsf U {psi
5 dt tsf) 630 5 T8 LIEE) g 0 o) 4ng

i

D_ - T ! 1 1 1 T : N T T T ¥ 4 1 T [ LI 3 ! L L]
rAND AL HAND AlGERED HAND AT.E.TGEHED

Undefinecd

I W Sample (

Silty Clay
Clag
Sllky Clay

AW e

o Tlayey SHt
Sendy Silt
Silly Clay

7T
"\Ji'

il

Y

TS

.
?
"“r
2
\
: {
N I 2 Clayey Bilt
-+ { i T 3114
o —“ﬁg 1: ) : ;} Clayey Silo
) L 4
= ) g o
i Ey ] Clayvey ST
= { } 3 5
o E { T 4 Sil
= i B = i Clayey S0t
'} H > . pu—_
= | ) i
b : L —— | Clayey sil
N e e T
‘:;5 | < s }
e p - S i ;3
o= -~ . = e e
£ 1

Sriff Fine Crained

SUA Fins Grained

> bons 2 = Clayey St

5= =, = ‘
L e — 4 e 1

3 ) o "

¢ [ = Silt

% 4 >

> 4 = -ﬁt,_

F L = &

by e \.\ it
— = o g i

e 3 N
—— Cm——— ey
[y — —_
- =
*~ —_—

70— 708 ' ‘ SET: Sofl Dehavior Type (Hobertson 1990)

Depth o 0.164 (ft)



Site:3ENIZIA ARSZINAL Geoleg
Lecatlicr: CRPT-IWRCILET Cate: 05: 21: 049 (e ] i
)

e .

Fs ({tsf) 5 Y (psi) RF (%) SBT

500 0 13 400 a 10 0 12
| | | I R e T I 4
HAND ALGERED Undetined
; sh:
S Sandy Silb
b3 s
. (:‘ s = P
? Sfity Sand Fand
2
e Sandy St
& Groveliy fend
&
P &l
k(
& s
¢ sl
S——

St1 Fine Grained

Depth (ft)

St Fne Sraired

SHiff Fine Grafred
&k

Clayey =it

Eff Fine Crofmed

Cemented 3and

=70 Mo Depill: 62.01 (£0) SBT. Sull Behavior Type (Rolertson 1080)
e 0164 (£6)
Depth b ,



APPENDIX PPDT



Pore Pressure Dissipation Tests
(PPDT)

Pore Pressure Dissipation Tests (PPDT's) conducted at various intervals
measured hydrostatic water pressures and determined the approximate depth of
the ground water table. A PPDT is conducted when the cone is halted at specific
intervals determined by the field representative. The variation of the penetration
pore pressure (u) with time is measured behind the tip of the cone and recorded
by a computer system.
Pore pressure dissipation data can be interpreted to provide estimates of.

e Equilibrium piezometric pressure

o Phreatic Surface

» In situ horizontal coefficient of consolidation (c)

e In situ horizontal coefficient of permability (k)

In order to correctly interpret the equilibrium piezometric pressure and/or the
phreatic surface, the pore pressure must be monitored until such time as there is
no variation in pore pressure with time (refer to Figure PPD). This time is
commonly referred to as fy0, the point at which 100% of the excess pore
pressure has dissipated.

Interpretation of either ¢, and k, from dissipation results can be most easily
achieved using either of two analytical approaches: cavity-expansion theory or
the strain-path approach. Comparisons of the available soclutions and results
from field studies suggest that the cavity-expansion method of Torstensson
(1977) and the strain-path approaches of Levadous (1980) and Teh (1987) all
provide similar predications of consolidation parameters from CPTU dissipation
data (Gillespie 1981; Kabir and Lutenegger 1990; Robertson et al. (1991).
Robertscn et al. (1991) have shown that these methods, although developed for
normally consolidated soils, can be equally applied to overconsolidated soils.
Furthermore, cornparisons of field and laboratory data indicate that the trends in
the measured (laboratory) and predicated (CPTU) data are consistent provided
the micro fabric and nature of the soils being tested are taken into consideration.
(Danziger 1990; Robertson et al. 1991).

A complete reference on pore pressure dissipation tests is presented by
Robertson et al. 1991

tests is summarized in Table 1.

ressure dissipation ;
B e e st ; in graphical form in Appendix PPDT.

Pore pressure dissipation data is presented
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| Groundwater Sampling
B = (GWS)

Gregg In Situ, Inc. conducts groundwater sampling using a Hydropunch® type
groundwater sampler, Figure GWS. The groundwater sampler has a retrievable
stainless steel or disposable PVYC screen with steel drop off tip. This allows for
samples to be taken at multiple depth intervals within the same sounding
location. In areas of slower water recharge, provisions may be made to set
temporary PVC well screens during sampling to allow the drill rig to advance to
the next sample location while the groundwater is allowed to infiltrate.

The groundwater sampler operates by
advancing 1 % inch hollow push rods
with the fiter tip in a closed
configuration to the base of the
desired sampling interval. Once at the
desired sample depth, the push rods

are retracted; exposing the encased " Previously
filter screen and allowing groundwater Sampled Sdone

Groundwaler

to infiltrate hydrostatically from the
formation into the inlet screen. A small
diameter bailer (approximately ¥ or %
inch) is lowered through the push rods
into the screen section for sample
collection. The number of downhole
trips  with the bailer and time
necessary to complete the sample
collection at each depth interval is a
function of sampling protocols, volume
requirements, and the yield
characteristics and storage capacity of
the formation. Upon completion of
sample collection, the push rods and
sampler, with the exception of the PVC
screen and steel drop off tip are
retrieved to the ground surface,
decontaminated and prepared for the

S i ent.
next sampling ev Figure GWS

A summary of the groundwater samples collected, including the sampling date,
depth and location identification, is presented in Table 1 and the corresponding
CPT plot .

For a detailed reference on direct push groundwater sampiing, refer 10 Zemo et

al., 1992.



Vapor Sampling
| (VS)

Gregg In Situ, Inc. performs vapor sampling using either a post run sampling system
or a specially designed filter probe attached to the piezocone. Both vapor sampling
probes are pushed with the hydraulic ram on the CPT or the Ram-Set system.

The post run system uses a one foot Past Run Discrete

sampler that is pushed in the closed Soil Gas Sampler SiacLine
position, Figure VS. Once the sample e
interval is achieved, 1/4 inch tubing is f_{Ll

attached to a specially designed coupling ' Al
mechanism and lowered down the center of !‘lf_‘

the push rods. When the tubing is coupled J_

with the sampler, the sampler is retracted to } I Filter
-

expose a stainless steel filter screen and the
sample is pulled to the surface via a vacuum
pump, Figure VS2. After the sample has
been taken, the sampler is withdrawn from
the test hole, decontaminated and ready to
re-deploy.

The second method involves using real time
lithology measurements to determine
appropriate sampling locations on site. The
CPT sounding is then stopped at a ]
determined interval to collect soil gas \-\/
samples. The soil gas madule is attached to Closed ~ Open

the cone approximately two feet behind the segNan sty

cone tip and consists of a stainless steel ;

filter that is slightly inset from the module to Pogure V5

help prevent soil smearing, Figure VS. 1/4

inch tubing is pre strung through the rods

and is attached to the sampling module.

As the madule is advanced, positive pressure is applied to the sample line between
sample depths to purge the line and to keep the fitter clear. Once the sample interval
‘has been achieved the positive pressure source is shut off and the line is purged by
the vacuum source, generally 2 to 3 times the tubing volume. The sample is then
collected into either a TEDLAR bag, SUMA canister or a syringe, Figure V52. The
resulting benefit is that the sounding can continue without removing the sampler from
the hole between samples.

N
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A summary of the soil samples collected, including the sampling date, depth and
location identification, is presented in Table 1.

Far a detailed reference on scil gas sampling, refer to DeGroot et. al., 1988.



ﬁL— Gregg In Situ

Environmental and Geotechnical Site Investigation Contractors

Gregg In Situ CPT Interpretations as of January 7, 1999 {Release 1.00.19)

Gregg In Situ’s interpretation routine should be considered a calculator of current published CPT
correlations and is subject to change to reflect the current state of practice. The interpreted values are
not considered valid for all soil types. The interpretatlions are presented only as a guide for geotechnical
use and should be carefully scrutinized for consideration in any geotechnical design. Reference to
current literature is strongly recommended.

The CPT interpretations are based on values of tip, sleeve friction and pore pressure averaged over a
user specified interval (typically 0.25m). Note that Qt is the recorded tip value, Qc, corrected for pore
pressure effects. Since all Gregg In Situ cones have equal end area friction sleeves, pore pressure
comections to sleeve friction, Fs, are not required.

The tip correction is: QA =Qc+(1-a) e Ud

where: Q¢ is the corrected tip load
Qc is the recorded tip load
Ud is the recorded dynamic pore pressure
a i5 the Net Area Ratio for the cone (typically 0.85 for Gregg In Situ cones)

Effective vertical overburden stresses are calculated based on a hydrostatic distribution of equilibrium
pore pressures below the water table or from a user defined equilibrium pore pressure profile (lhis can be
obtained from CPT dissipation tests). The stress calculations use unit weights assigned to the Soil
Behavior Type zones or from a user defined unit weight profile.

Details regarding the interpretation methods for all of the interpreted parameters is given in table 1. The
appropriate references referred to in table 1 are listed in table 2.

The estimated Soil Behavior Type is based on the charts developed by Roberison and Campanelia
shown in figure 1.

Table1 CPT Interpretation Methods

Interpreted Description Equation Ref
Parameter

Depth mid layer depth

AvgQt Averaged corrected tip (Qt)

AvgOi=13 01
77 i1

AvgFs Averaged sleeve friction (Fs 1=
= AvgFs =3 Fs,
B
AvgRf Averaged friction ratio (R Avek
. "0 AvgRf = 100% « 2285
Avg(n
Avglld Averaged dynamic pore pressure (Ud)

il 2

AVg[fd = ; .Z, !jd,
\

\ SBT ] Soit Behavior Type as defined by Rebertson and Camrpancta \ \ ) j




CPT Interpretations

U,

TStress

EStress

Ueq

Cn

(N1)en

AN1)g

(N1 )BDCE

Su

Bg

Qtn

Rfn

SBTn

Qe

GeiN

Unit Weight of soif determined from:
1) uniform value or
2) value assigned to each 5BT zone
3) user supplied unil weight profite

Total vertical overburden stress at mid layer depth

Effective vertical overburden stress at mid layer depth
Equilibrium pore pressure determined from:
1) hydrostatic from water table depth
2) user supplied profile
SPT Ns» overburden correction factor
SPT N value at 60% energy calculated from Qt/N ratios assigned to each
S5BT zone

SPT Ngp value corrected for overburden pressure

Equivalent Clean Sand Correction to (N1)eo

Equivalent Clean Sand (N1)so

Undrained shear strength - Nkt is use selectabie

Coefficient of permeability (assigne< to each SBT zone)

Pare pressure pararneter

Normalized Qt for Soil Behavior Type classification as defined by
Robertson, 1980

Normalized Rf for Soil Behavior Type classification as defined by
Robertson, 1990

Nomalized Soil Behavicr Type (slightly modified from that published by
Robertson, 1880. This version includes all the sail zones of the original
non-normalized SBT chart - see figure 1)

Nommalized Qt for seismic analysis

Dimensionless Normalized Qt1

TStress = Z ¥.h

¥ is layer unit weight
h;is layer thickness

where

FStress = TStress — Ueq

Ca={a,y"®
where o, I8 In tsf
05<C,<20

N}’aa =Cn 'Nag

AN, = 1"{%-0\71)&

Where: Kser 1s defined as.

Q.0 for FC <5%
0.0167 « (FC -5) far 5% < FC < 35%
0.5 for FC > 35%

FC - Fines Content in %
{N1)lii(x:5 = (N"}ﬁn + A(N")Eg

i — o,
Su==_22
N

fs

Rin=100%» _
J ° -,

el = qe e (Paicy)™®
where:  Pa=atm. pressure

qeiN =qct / Pa
\‘ﬂ’cﬁ@:. Da = 2. pressare




CPT Interpretations

AQc1INt Equivalent clean sand correction ey K Py 5
e
Where: Kger is defined as:
0.0 for FC <5%
0.0267 ¢ (FC -5) for 5% < FC < 35%
Q.5 for FC > 35%
FC - Fines Content in %
Qc1Nes Clean Sand equivalent Qc1N goiNes = geN + AgciN 5
Ic Soil index for estimating grain characteristics fc=[(3.47 - logQ)® + (log F + 1.22)* P'* 5
FC Fines content (%) FC=1.75(c>%) - 37 8
FC=100foric > 3.5
FC=0 forfc< 126
FC = 5% if 1.64 < ¢ < 2.6 AND Rin<0.5
PHI Friction Angle Campanella and Robertson 1
Durunoglu and Mitchel
Janbu
Dr Relative Density Ticino Sand 1
Hokksund Sand
Schmertmann 1976
) Jamiolkowski - All Sands
OCR Over Consolidation Ratio 1
State g
Parameter
CRR Cyclic Resistance Ratio 7

[
Ii%
fo




CPT Interpretations

Non-Normalized Classification Chart
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Figure 1  Non-Normalized and Normalized Soil Behavior Type Classification Charts
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CPT Interpretations

Table 2 References

No. Reference

1 Robertson, P.K. and Campanella, R.G., 1986, *Guidelines for Use, Interpretation and Application of the
CPT and CPTU", UBC, Soil Mechanics Series No. 105, Civil Eng. Dept., Vancouver, B.C.,
Canada

2 Robertson, P.K.. Campanella, R.G., Gillespie, D. and Greig, J., 1986, “Use of Piezometer Cone Data”,
Proceedings of InSitu 86, ASCE Specialty Conference, Blackshurg, Virginia.

3 Robertson, P.K. and Campanelia, R G., 1989, “Guidelines for Geotechnical Design Using CPT and
CPTU", UBC, Sall Mechanics Series No. 120, Civil Eng. Dept, Vancouver, B.C., Canada

4 Robertson, P K., 1990, “Soil Classification Using the Cone Penetration Test”, Canadian Geotechnical
Journal, Volume 27.

5 Robertson, P.K. and Fear, C.E., 1995, “Liquefaction of Sands and its Evaluation”, Keynate Lecture, First
International Conference on Earthquake Geotechnical Engineering, Tokyo, Japan,
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