APPENDIX D

Cone Penetration Testing and Soil Boting Logs



BROWN AnND CALDWELL

BOREHOLEAWELL LOG

A S SAEh Y - A - Cny

{025

B

C

LOUATIGN OF BORING H CLIENT DORING NURBE R
{ SAcCE
W + 2 WITVCE
5 LOCATION
SCALE o0 o e 5
PROJECT NAME v BirNe™,
= o) § | & susbool
Iyt cwes CHSealed Colndey 23] =
¢ JOB NUMBER g i SHEET oF
(e P A, e I:;w_?l
© ORILLING CONTRACTOR GRILLING
(o reaan O A e S1ART FirISH
X - ”
[P R1G TYFPE (CIRCLE ONE) OTHER - TIME TIME
{ o HEA {op/ MUD AROH NOKE Jo 1 1038
W;m:u ING METHDO FLUID USED UATE DATE
Yoot O rece R-G-04 |3 m-0v
S0IL SAMPLING METHUD ICIRCLE CNE} QfHER X WELL CORSTRUCTION
A ¢ SPLIT SFOON e ACETATE thrz oy Slervrnong START FikISH
L% "“ MONITORING INSTRUMENT (CUACLE ONE ) ATHER TIME TIME
J2 @ e FiD LEL RAD NONE-
L SURFACE CONDITIONS (CIRCLE ONE; OTHER DATE OATE
" ——— il
{_ ASPHALT CONCRETE DIRT Y WET
WELL SO0 SAMPLING FINE GRAINED AND ORGANIS SOIL DESCRIFTION GHOUP HAME MUNSELL COLON, COLOR SIZE DISTRIWUTION, FLASTICITY
CONSTRUCTION & - - DEY STRENGTH OILATANCY TOUGHNESS MOISTURE QDO STRUCTURE CONSISTENCY
al.al . -
&f :% o ; :é o = £ % FELATIVE PERMEABILITY LOCAL GEOLOGIL NaME CONTAL T LESURIPTION
> > < | o
e ” E ﬁ 7|7 3 ) 'f & il b ‘”; 5’ o g o [CDAKSE GRAINED SCIL DESCRPTION SROUP SAME MUKSTLL COLOR. COLOR. GRACATICN (341, SIZE DISTRIBUTICN
1 : 3 I3 e 2 2z - D
;,‘ = é g o g § E & ui g E x ¢ |ug PLASTICITY SHAPE ANGULARITY. MOISTURE ODDR. STRUCTURE CEMENTATION RELATIVE PERMEABILITY
= = 3 v *
Z é 2 lzEEs IZsRE| ¥ |28 185 LOCAL GECLOGIC HAME MNERALSGY CONTAGT DESCRETION
o SAMPLE TYPE INTERVAL DESCRIFTION
Y- £ Le ~ 4 ¥
I D, LAY ] LTS - A L
; - S Tey Sed paL 7 =R
z 5 o ) o ; A4,
'\:' 2 —1( \) - :é:-‘-‘&:—hﬂ.-n..l_‘u{ Lﬂ} { € “.-'-.;.l'. g O i A 1 {‘7 3 4{2’ P
f s
« AL~ 2 S5t v T o
woAhn prb v Qeat o e I gl | T A, A
3 ;i —
f = (;
; . ¢ ['\\ Ve pAoSE i © . 'lggﬁ\
& () ok ]
£y " A -'-‘3 W A A TAA A 1.‘1.;,5 soNe v oclen” | brcoons
- -
e P = e e T J
AL St L\ € brp ~nf £ e ST AR AW el i a® v
Y =
" - {2 <y %72 )
vy oty des C-cAy 2, B oy NSy 273 )
o~ 2 { s e 7 R g
H-5,5 B s el -‘l{‘)‘ > Eavod ‘3"‘"\) L’*L'q_\l‘i-"
& (R !
kagwn (2. S72 36 anrttcenl cuityy
” ” 2 &3/ \ ' (C 8D 7S
0 -’5.‘,.*\— ” (.‘l\{\_'ff‘ L‘.?..'L‘-“‘m‘ (') S?J’fa \) i ‘}"g /Sn“";/
LY » ¥
s
ol Oy i‘,+ n "_{‘{—’V‘»«& T, T AP S e n [
T -
i £ gt 1 CoanolLf, ] periez el f, a3 s
- +
Y30 « A iﬂf{{\jﬁ‘ci"“"r bo ge b R s el
~
- - - ™ - ]
5.5 Ead &5 oo
v —
5
1}
[ANALYTICAL SAMPLE 1D (SEE ABGVE FOR LOUATIGN)

PASCocaBACHRG-G 1000354 _EiFwd Acintet'donagioglom s



BROWN axn CALDWELL

BOREHOLE/WELL LOG

LOCATION OF GUORING N CLIENT ECOHHNG NUMAER
W 3 L oA
5 LOCATION
COALE r::'f'-l R oY {1 S ™~ c\&%
FROJTT HAME P e 2
: el A SO0 D
: i_- r e niaeven ]""_» ik {.J_‘, PR e S A P
T 3 % 1 CAMEE T f
> JOB HUMBER oy e SHELT ' |
-.'2 N e
| TS A e F{)Flli LING CONTRACTOR ORILLING
U e gym s e
Com (mapey 31 W~ START FiNiSEH
UG TYPE (CIRCLE OMNE) OTHER TIME TIME
¢ p T 2 -
S A {or ) MUD ARCH NONE {O L [ Uists
\ L (IAILLING METHOD FLUID USED CATE DATE
L) - a‘ 3
vy L -4
SCHL SAMPLING METHOD (CHUCLE ONE} [aRTId ] WELL CONSTRUCTION
SPLIT SPOON ce £ D %S Iy oy NONE STAHT FINISH
WMONTORING INSTRUMERT (CIRCLE ORE} GTMERK TINME TIME
[0} FID LEL RAD NONE.
UR! AGE L (‘JN(‘IITIt)hS (CIRCLE GNES OTHER DATE DATE
(7_ I-W COMCRE TE CIRT DRY WET
wWiLL SOL SAMPLING FINE GRAINED AND ORGAMNIC SOIL DESCRIPTION SROUF NAME MUNSELL COLOA, COLOR. SUTE GISIRIBUTICN PLASTICITY
CONSTRUCTION DRY STRENGTH DILATANDY TOUGHRESS CeSTURE QDO STRUSTURE CONSISTENCIY
o e %4 -
i i :j gc;:' 5 = }3_‘ & HELATIVE PERMEARLITY LOCAL GETLOGIC HAME CONTAZT DESCRIPTION
2 > g & i = s & g
© c F@leClE |x il =12 E e g COARSE GRANED ST DESCRIFTION GROUD NAME. MUNSELL COLOR COLDR GRAGATION (el SIZE OISTHIBUTIN
= o Lt 3 w - o = Sz |lag i
= |z 'E E |5 |58 SZ|E2 |E5 e % BUASTICITY. SHAPE ANGULARITY MOISTURE GOOR STRUCTURE CEMUNTATION RELATIVE PERMEABLITY
= o x EERZI2 |IL ~ | & A Q
% J Izl ?n x |£ 3: 'f z| 4 |2 é o LOCAL GEOLOGIS NAME MINERALOGY CONTACT DESCRIPTION
¢ SAMPLE TYPE INTERVAL DESCRIPTION
m . Ty i =3 e 4 fal T T
wmy, W0 D #“‘;EJ“-‘--:'-QLT { _{qpent Vool
. L " a »
Qo 4.0 > L ow b "“'d\ (f,t.\ VA "-»1 1;3%':( S YiEF
3 maleie T
¥ - 3 ( & \)
¥ L;\lgu.\( ‘(:‘{ﬁ /L)l (B lj f'{ib r"'\'\_r..#n-‘ ..r--i‘
%" A s
= sl (e SO, dy ‘-»i ftx =, a5 i flut AADST
Vo B
: ) - B0 Ml (8P Arcey UOYR £ Vil
Py £ i)
] \"'(-"'\'i\r‘l““ﬂ L\:.. 2 (82 vt (5 by bfd -\.»\(‘”"’{"u /l\ K 5 't" ,".‘3
T 1 s
o - - =
—"‘Lb—@'ft Ay~ 8o in IC&J R A e I s e c(
v s fz. LRas bt ol LW
- = 7y
-:)i ) L‘t P L g YO, S S | VOaas of o B "-‘lﬁ."f ishy
L (2]
5 - ? i £ ] Y ya S
n /' [ '}‘Il?-\ " ( < 2y v 1C“IO) PRI s B Ll W Gy R {t"; 10/
w T 1 L4 -
Plestie h-\ oy tAst
T 7 :
- i " p T . 5
A3 G 3t e o ’,.\Lﬂ der M- e (7 SIE /.q\) VI & W,
L I "
> )
J_\J’\* [ \!‘l'?‘;\); ACL«L’? z‘\t‘)‘—f"_xl"\ Uely. 9 '-‘*ﬁ"(* 7/
oS L Sl b Ve ks e bded jrrecr 1V Sadsbie B
‘ - e -~y = o B
= g (.D *:)__L{v\‘_., .r\,tl. {'Q/A-\IE {‘ k:,?f & eai™ ”\if ({ ) 2 }
GOl cevntind  tnc Aot e | e { Pz ¢ eenn
L - [ 274 o
Fal@yayl e o e W) w9 ! L b i o
- n
599 yacd D), pline,.
t* 77
0
ANALYTICAL SAMPLE 1D {SEE ABOVE FOR LOCATION;
A DA shoeh B -Coi b
B E

e &

P \SpecaDACWOS.GT-D-0035A_EN ks Actiis\bonngiogtorm xiy



3&6 Cone Penetration Testing Procedure
S———r

(CPT)

Gregg In Situ, Inc. carries out all Cone Penetration Tests (CPT) using an
integrated electronic cone system, Figure CPT. The soundings were conducted
using a 20 ton capacity cone with a tip area of 15 cm’ and a friction sleeve area
of 225 cm®. The cone is designed with an equal end area friction sleeve and a

tip end area ratio of 0.85.

The cone takes measurements of
cone bearing (q.), sleeve friction (I.)
and dynamic pore water pressure
(u:) at 5-cm intervals  during
penetration to provide a nearly
continuous hydrogeolegic log. CPT
data reduction and interpretation is
performed in real time facilitating on-
site decision making. The above
mentioned parameters are stored on
disk for further analysis and
reference. All CPT soundings are
performed in accordance with
revised (2002) ASTM standards (D
5778-95).

The cone also contains a porous
filter element located directly behind
the cone tip {(u), Frgure CPT. It
consists of porous plastic and is
50mm thick. The filter element is
used to obtain dynamic pore
pressure as the cone is advanced as
well as Pore Pressure Dissipation
Tests (PPDT's) during appropriate
pauses in penetration. It should be
noted that prior to penetration, the
element is fully saturated with silicon

oil under vacuum pressure to ensure
accurate and fast dissipation.

e
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(Vs& V)

Push rod
connector

Y

Soil seal

- Electric cable for
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Water Seal

’- Friction load cell

[ I__L Inclinometer
: (]\&L.)

Frictin sleeve _

Tip load cell

u = Water Seal
Soll seal

Pore Pressure
Transducer (y,)

Tip load cell
Filter

Cone Tip (1)

Figure CPT

When the soundings are complete, the test holes are grouted using a Gregg In
Situ support rig. The grouting procedure consists of pushing a hollow CPT rod
with a "knock out” plug to the termination depth of the test hole. Grout is then
pumped under pressure as the tremie pipe is pulled from the hole. Disruption or
further contamination to the site is therefore minimized.



w Cone Penetration Test Data & Interpretation
T

Soil behavior type and stratigraphic interpretation is based on relationships between cone
bearing (¢.), sleeve friction (f.), and pore water pressure () The friction ratio (X)) is a
calculated parameter defined by 100f/q. and is used to infer soil behavior lype Generally:
Cohesive soils (clays)

e High friction ratio (/) due to small cone bearing (4.)

e Generate large excess pore water pressures (u.)
Cohesionless soils (sands)

e Low friction ratio (%) due to large cone bearing (¢, )

e Generate very little excess pore water pressures ()

A complete set of baseline readings are taken prior to and at the cocmpletion of each
sounding to determine temperature shiftls and any zero load offsets. Corrections for
temperature shifts and zero load offsels can be extremely important, especially when the
recorded loads are relatively small. In sandy soils, however, these corrections are generally
negligible.

The cone penetration test data collected from your site is presented in graphical form in
Appendix CPT. The data includes CPT logs of measured soil parameters, computer
calculations of interpreted soil behavior types (SBT), and additional geotechnical parameters.
A summary of locations and depths is available in Table 1. Note that all penetration depths
referenced in the data are with respect to the existing ground surface

Sall interpretation for this project was conducted using recent correlations developed by
Robertson et al, 1990, Figure SBT. Note that it is not always possible to clearly identify a soll
lype based solely on ¢, f, and u.. In these situations, experience, judgment, and an
assessment of the pore pressure dissipation data should be used to infer the soil behaviar

type.

1000 p—— e | )
{10 12 ] | ZONE |QUN | SBT _
] -: » 1 ] I 1 ; 2 Sensitive, fine greamed:
' 2 |1 Organic materials |
3 | 1 BicClay
4 15 Silty clay to clay |
5 2 Clayey siit to silty clay |
6 25 Sandy silt to clayey silt |
7 13 Silty sand to sandy silt |
8 | 4 | |Sand to silty sand
i 9 [ 5 | JSsand
é 10 6 _{E Gravely sand to sand
111 L Very stiff fine grained®
| 127 2 [sand to cayey sand* |

*over consolidated or cemented

3 4 5
Friction Ratia (%), Rf

Frgure SBT
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