2 /.M"'7'7

NOTE: STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARIES BETWEEN SOIL TYPES

LOG OF BORING 2002 WL J024824.02.GPJ GTINC 0638301.GPJ 11/8/17

ENCOUNTERED AT 18 FEET ¥

REMARKS:

__AUGER 33/4 HOLLOW STEM
WASHBORING FROM 18 FEET
_CDF DRILLER BDE LOGGER

_CME 55 DRILL RIG
HAMMER TYPE Auto
HAMMER EFFICIENCY 89 %

§nS SHERASTRENG s
Surface Elevation: Completion Date: __11/917 and A -UUR2 o-Que 0-sv
Q=23
S | I2% | » 05 10 15 20 25
Datum = 100 | W i i i i i
% g ; 8 & STANDARD PENETRATION RESISTANCE
e g 89 | 2 (ASTM D 1586)
Tl Zmx | @ A N-VALUE (BL
B (BLOWS PER FOOT)
B e DESCRIPTION OF MATERIAL © 2 =t WATER CONTENT, %
oz r®wo ¢ | LL
— 6 0 20 30 40 i
Stiff, brown, fat CLAY - CH 1600y y// e —
= 5 Medium stiff, brown, clayey SILT - ML 244 |SS2 - - A& | - -
=g 34-3 |SS3
— {0~ Loose to medium dense, tan to gray, silty SAND - (SM) 2-3-2 | SS4
== 4-9-10 | SS5
kv
— 50— J QO/ 555 |SS6
0
=25 5-7-7 | SS7
=
]
w
g
z | 35 5-6-6 | SS9
Z
g
I T 6-8-8 1SS10 :
£ .
2f-25-  Wedum dense, gray SAND with silt - (SP-SM) 7-8-8_|SS11
S :
8 — 50— 10-8-11 |SS12
o
= 7-7-7_|SS13
E .
o 8
JEw0- 10-14-12]SS14 s
a
&
of— 65
]
z
=70
e
]
& =755
-4
&
5 80+ Medium dense, gray SAND with gravel and clay - SP 0 8-9-7 |SS15
X
e =0
Z 85 P
Q
— 90— . |
o
— 95 i
_ Q ;
00— Medium dense, gray, coarse SAND - SP 14-14-12/SS1
Boring terminated at 100 feet.
GROUNDWATER DATA DRILLING DATA T oeckedly (o by

= GEOTECHNOLOGY=

FROM THE GROUND UP

Example Site B

LOG OF BORING: B-7

Project No. J066666.01
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U.S. SIEVE OPENING IN INCHES [ U.S. SIEVE NUMBERS [ HYDROMETER
6 43 245 lag V23g 3 4 6 10,16 5 30 45 50 55 100,200
100 [ Il [ I (I %ﬂ &\ Y
95
90 \
85 L
80 \
75 \
. [
- 65
: |
§ 60
> 55
m
E 50
£ |
[V
= 45
z
» |
||l
35 \
30 \
25
20 ’k\
15 \
10 W
5 ey
0
100 10 1 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES Sl a8 _SAND SILT OR CLAY
coarse ‘ fine coarse I medium [ fine
Specimen ldentification Classification LL PL PI Cc | Cu
® B-2 28.5 SILTY SAND(SM)
x| B-5 28.5 SAND with SILT(SP-SM) 0.96 | 1.21
A| B-7 l 33.5 SILTY SAND(SM)
x| B-7 ‘} 43.5 SAND with SILT(SP-SM) 1.13 | 1.89
©®| B13 28.5 SILT(ML)
8| Specimen ldentification D100 D60 D30 D10 %Gravel | %Sand | %Silt | %Clay
g ® B-2 28.5 0.106 0.085 0.0 63.9 36.1
%Iixl B-5 28.5 0.106 0.091 0.081 0.075 0.0 90.8 9.2
% B-7 33.5 0.106 0.088 0.077 0.0 75.0 25.0
Y B-7 43.5 2 0.209 0.161 0.11 0.0 94.9 51
glo| B13 28.5 0.84 0.081 0.0 49.7 50.3
= GRAIN SIZE DISTRIBUTION
e GEOTECHNOLOGY= Example S
N
5 F— xample Site B
g FROM THE GROUND UP J066666.01
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U.S. SIEVE NUMBERS

100 44200

HYDROMETER

5 lag W2y 3 4 6 10,16 % 30

I

T T T

e

\.\ |

\

*

100
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GRAIN SIZE IN MILLIMETERS

0.01

0.001

COBBLES

GRAVEL

SAND

coarse I

fine

coarse | medium

fine

SILT OR CLAY

Specimen ldentification

Classification

LL | PL | PI

Cc

Cu

®| B-14

Specimen Identification

D60 D30

D10

%Gravel | %Sand

%Silt | %Clay

B-14

0.0 39.1

60.9

US _GRAIN SIZE J024824.02.GPJ US LAB.GDT 11/9/17
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2 Weight-Volume Relationships, Plasticity, and Soil Classification

Table 2.6 Unified classification system—group symbols for sandy soil

Group
symbol

. Criteria

SW

Less than 5% passing No. 200 sieve; C, = Dg/ Dy, greater than or equal to
6; C, = (D) (Dyy X Dg) between 1 and 3

SP

Less than 5% passing No. 200 sieve; not meeting both criteria for SW

SM

More than 12% passing No. 200 sieve; Atterberg’s limits plot below A-line
(Figure 2.12) or plasticity index less than 4

SC

More than 12% passing No. 200 sieve; Atterberg’s limits plot above A-line
(Figure 2.12); plasticity index greater than 7

SC-SM

More than 12% passing No. 200 sieve; Atterberg’s limits fall in hatched
area marked CL-ML in Figure 2.12

SW-SM

" Percent passing No. 200 sieve is 5 to 12; meets the criteria for SW and SM

SW-SC

Percent passing No. 200 sieve is 5 to 12; meets the criteria for SW and SC

SP-SM

Percent passing No. 200 sieve is 5 to 12; meets the criteria for SP and SM

Percent passing No. 200 sieve is 5 to 12; meets the criteria for SP and SC

SP-SC

Table 2.7 Unified classification system—group symbols for silty and clayey soils

Group
symbol

Criteria

CL

Inorganic; LL < 50; PI > 7, plots on or above A-line (see CL zone in
Figure 2.12)

ML

Inorganic: LL < 50; PI < 4 or plots below A-line (see ML zone in
Figure 2.12)

OL

Organic; (LL — oven-dried)/(LL — not dried) < 0.75; LL < 50 (see OL zone
in Figure 2.12)

CH

Inorganic; LL = 50; PI plots on or above A-line (see CH zone in Figure 2.12)

MH

Inorganic; LL = 50; PI plots below A-line (see MH zone in Figure 2.12)

OH

Organic; (LL — oven-dried)/(LL — not dried) < 0.75; LL = 50 (see OH zone
in Figure 2.12)

CL-ML

Inorganic; plot in the hatched zone in Figure 2.12

Peat, muck, and other highly organic soils




2 Weight-Volume Relationships, Plasticity, and Soil Classification

Group Symbol Group Name

GW-{: <15% sand —— Well-graded gravel

>15% sand —— Well-graded gravel with sand

GP -q___—-: <15% sand =——— Poorly graded gravel
>15% sand — Poorly graded gravel with sand

GW—GM-i» <15% sand —— Well-graded gravel with silt
>15% sand ———= Well-graded gravel with silt and sand
GW-GC = <15% sand ———= Well-graded gravel with clay (or silty clay)

>15% sand ——— Well-graded gravel with clay and sand (or silty clay and sand)

Group Name
Lean clay
Sﬁandy.!eaAn clay with gravel

% sand 2 % gravel —~ Lean clay with sand

% sand < % gravel
<15% gravel

2

— Lean clay with gravel

——— Sandy lean clay

GP-GM g <15% sand ——— Poorly graded gravel with silt
>15% sand —— Poorly graded gravel with silt and sand
GP-GC e =y <15% sand —— Poorly graded gravel with clay (or silty clay)
>15% sand —— Poorly graded gravel with clay and sand (or silty clay and sand)

15% gravel

GM? <15% sand ——— Silty gravel

>15% sand ———= Silty gravel with sand_
GC =g <15% sand —— Clayey gravel
>15% sand ——— Clayey gravel with sand

GC-GM ? <15% sand — Silty clayey gravel
>15% sand — Silty clayey gravel with sand

% I A |

SW—< <15% gravel —— Well-graded sand

>15% gravel —— Well-graded sand with gravel

SP --<: <159% gravel— Poorly graded sand
>15% gravel — Poorly graded sand with gravel

15-29% plus No. 200 ?

<15% plus No. 200
% sand < % oravel ___

% sand 2 % gravel

SW-SM S <15% gravel— Well-graded sand with silt
215% gravel —— Well-graded sand with silt and gravel
SW-8C ek <15% gravel —— Well-graded sand with clay (or silty clay)
>15% gravel —— Well-graded sand with clay and gravel (or silty clay and gravel)

o
4,

SP-SM e gy <15% gravel—— Poorly graded sand with silt
215% gravel— Poorly graded sand with silt and gravel
SP-SC <: <15% gravel—— Poorly graded sand with clay (or silty clay)
215% gravel ———= Poorly graded sand with clay and gravel (or silty clay and gravel)

230% plus
No. 200

<30% plus
No. 200

SM e <15% gravel—— Silty sand

215% gravel—= Silty sand with gravel =
SC — <15% gravel——— Claycy sand =
215% gravel——— Clayey sand with gravel E
SC-SM o <15% gravel— Silty clayey sand &
>15% gravel—= Silty clayey sand with gravel g.
=}
FIGURE 2.13 Flowchart group names for gravelly and sandy soil (After 3 o &
ASTM, 1998) g
~ v
AL
Tag <
for the proper group name of the soil. If F; = (100 — F)/2, then it is T

a sandy soil. Go to Table 2.6 and Figure 2.12 to determine the group
symbol, and to Figure 2.13 for the group name of the soil.

Step 3: For a fine-grained soil, go to Table 2.7 and Figure 2.12 to obtain the
group symbol. If it is an inorganic soil, go to Figure 2.14 to obtain the
group name. If it is an organic soil, go to Figure 2.15 to get the
group name.

Note that Figure 2.12 is the plasticity chart originally developed by Casagrande
(1948) and modified to some extent here.
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Group Symbol

A-line

PI>7and CL
plots on or
above 230% plus

us T: <15% plus No. 200

No. 200
<30% pl
No. 200
Inorganic 4<SPI<ST CL - ML
and plots on
or above 230% plus
A-line No. 200
<30% plus
LL<50 No. 200
Pl<dor — — ML
plots below
A-line 230% plus
No. 200

. { LL—oven dried
Organic ( LL - notdried 0'75) —OL

<30% plus
No. 200

PI plots on CH
or above
A-line 230% plus
) No. 200
Inorganic
<30% plus
No. 200

Plplots —— MH

X

15-29% plus No. 200

% sand = % gravel

% sand < % gravel

<15% plus No. 200
: 15-29% plus No. 200

% sand = % gravel

% sand < % gravel

See Figure 2.12

<15% plus No. 200

<15% plus No. 200
15-29% plus No. 200

% sand > % gravel
< % sand < % gravel

Group Name

~
e
o=

215% gravel

215% sand

Lean clay

% sand 2 % gravel — I ean clay with sand
% sand < % gravel

— Lean clay with gravel

<15% gravel — Sandy lean clay
———— Sandy lean clay with gravel
<I5%sand — Gravelly lean clay

—— Gravelly lean clay with sand

~
"
~

% sand = % gravel
% sand < % grave]
<15% gravel
215% gravel — | Sand
<15% sand
215% sand

— Silty clay

— Silty clay with sand
— Silty clay with gravel
—— Sandy silty clay

—— Gravelly silty clay

~
s
T,

Silt

% sand 2 % gravel — . Silt with sand

% sand < % gravel —, Silt with gravel
<15% gravel

——— Sandy silt

215% gravel — | Sandy silt with gravel
<15% sand

215% sand

———— Gravelly silt
————— Gravelly silt with sand

15-29% plus No. 200
% sand 2. % gravel

% sand < % gravel

<15% plus No. 200

—— Fat clay

% sand > % gravel —, Fat clay with sand
: % sand < % gravel — _, Fat clay with gravel.

~
gy

<15% gravel — Sandy fat clay
215% gravel
<15% sand
215% sand

————— Sandy fat clay with gravel
————— Gravelly fat clay
—————— Gravelly fat clay with sand

15-29% plus No. 200
% sand 2 % gravel

% sand < % gravel

LL>50 below
A-line 230% plus
No. 200
" LL — oven dried ;
L ( I padied 0.75) —~ OH——— See Figure 2,12

FIGURE 2.14 Flowchart group names for inorganic silty

~

~
—~

and clayey soils (After ASTM, 1998)

~ Elastic silt

% sand 2 % gravel —_, Elastic silt with sand

% sand < % gravel

~——» Elastic silt with gravel

<15% gravel ——— Sandy elastic silt
215% gravel — Sandy elastic silt with gravel

<15% sand
215% sand

——— Gravelly elastic silt
———— Gravelly elastic silt with sand

y silty clay with gravel

————— Gravelly silty clay with sand




