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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 56 41 15 1.4 10.0

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 59 40 19 1.5 11.7

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.29

Prepared/Date:  YN  8/10/2011
Checked/Date:  LT  8/8/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 CLAYEY SAND (SC)

SANDY FAT CLAY (CH)
SANDY LEAN CLAY (CL)

FAT CLAY with SAND (CH)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 
 
 

G-114
G-114
G-114
G-114

2.00
4.75
25.00
2.36

0.237
0.257
0.291
0.016

0.161
0.182
0.111
0.004

--
0.118

--
--

0.0
0.0
11.5
0.0

83.1
95.3
75.3
2.3

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

G-114
G-114
G-114
G-114

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

60.5
69.5
80.5
92.5

60.5
69.5
80.5
92.5

17.0
4.7
13.2
97.7

43/8

Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- 1.1 5.2

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- 1.3 6.7

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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11 WELL GRADED SAND with SILT (SW-SM)
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- 2.7 269.9

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.47

Prepared/Date:  JF  6/16/2011
Checked/Date:  HP  9/13/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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--

--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 40 14 26 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

31
61
--
--

22
31
--
--

9
30
--
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4.7
--
--
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--
--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 

43
--
--

26
--
--

17
--
--

2.9
--
--

224.9
--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

42
67
70
NP

21
36
40
NP
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31
30
NP
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2.7
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--
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25.3

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.59

Prepared/Date:  JF  9/2/2011
Checked/Date:  LT  9/2/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 LEAN CLAY with SAND (CL)

ELASTIC SILT (MH)
ELASTIC SILT (MH)
SILTY SAND (SM)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 
 

G-132
G-132
G-132

9.52
4.75
1.98

0.542
0.071
0.048

0.175
0.034
0.008

--
0.008

--

1.2
0.0
0.0

79.9
37.9
29.1

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

G-132
G-132
G-132

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

80.5
90.5

100.5

80.5
90.5

100.5

18.8
62.1
70.9

43/8

Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 

--
--
--

--
--
--

--
--
--

--
2.2
--

--
9.5
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

65
--
--
--

33
--
--
--

32
--
--
--

--
--
--
--

--
--
--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

--
--
--
--

--
--
--
--

--
--
--
--

4.7
--
--
--

25.9
--
--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.64
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

--
54
57
51

--
30
29
17

--
24
28
34

--
--
--
--

--
--
--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

37
--
--
66

21
--
--
36

16
--
--
30

--
2.2
11.5

--

--
34.8
47.7

--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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--

--
--

--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS

 
 
 
 

32
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57
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17
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

32
29
--
58

17
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15
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3.2
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372.5
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--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 84 27 57 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS
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--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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--
41
30
35

--
15
15
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--
14.6
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--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.74

Prepared/Date:  YN  8/10/2011
Checked/Date:  LT  7/28/2011
Prepared/Date:  YN  8/10/2011
Checked/Date:  LT  7/28/2011
Prepared/Date:  YN  8/10/2011
Checked/Date:  LT  7/28/2011
Prepared/Date:  YN  8/10/2011
Checked/Date:  LT  7/28/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 SILTY SAND (SM)

LEAN CLAY (CL)
CLAYEY SAND (SC)
CLAYEY SAND (SC)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 G-139 12.50 0.167 0.075 -- 0.5 69.6
% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

G-139
BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

95.5

95.5 29.9

43/8

Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.75

Prepared/Date:  YN  8/10/2011
Checked/Date:  LT  7/28/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.76

Prepared/Date:  JF  6/16/2011
Checked/Date:  LT  6/21/2011
Prepared/Date:  JF  6/16/2011
Checked/Date:  LT  6/21/2011
Prepared/Date:  JF  6/16/2011
Checked/Date:  LT  6/21/2011
Prepared/Date:  JF  6/16/2011
Checked/Date:  LT  6/21/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.77

Prepared/Date:  JF  6/16/2011
Checked/Date:  LT  6/21/2011
Prepared/Date:  JF  6/16/2011
Checked/Date:  LT  6/21/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Checked/Date:  HP  10/2/2011
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.79

Prepared/Date:  YN  9/30/2011
Checked/Date:  HP  10/2/2011
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Checked/Date:  LT  9/9/2011
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Checked/Date:

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.81

Prepared/Date:  JF  9/8/2011
Checked/Date:  LT  9/9/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.82

Prepared/Date:  LH/YN  9/28/11
Checked/Date:  LT/HP  9/15/11
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 NP NP NP 3.9 238.2

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.83

Prepared/Date:  LH/YN  9/28/11
Checked/Date:  LT/HP  9/15/11

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422
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51
27
--
--

17
18
--
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9
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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40

--
14

--
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--
--

--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.89

Prepared/Date:  YN  8/9/2011
Checked/Date:  LT  8/9/2011
Prepared/Date:  YN  8/9/2011
Checked/Date:  LT  8/9/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 SILTY SAND (SM)

LEAN CLAY with SAND (CL)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 
 
 

G-146
G-146
G-146
G-146

9.52
12.70
1.98
1.98

0.081
0.064
0.016
0.039

0.015
0.008

--
0.004

--
--
--
--

3.6
5.9
0.0
0.0

38.7
30.6
10.1
24.7

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

G-146
G-146
G-146
G-146

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

48.5
57.5
69.5
81.5

48.5
57.5
69.5
81.5

57.7
63.6
89.9
75.3

43/8

Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS
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--
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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--
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--
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--

--
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--
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--
--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.107
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 50 26 24 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.109
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

31
39
34
--

23
23
18
--

8
16
16
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 56 26 30 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

--
36
--
--

--
27
--
--

--
9
--
--

--
--
--
--

--
--
--
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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1.6
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 51 30 21 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.119

Prepared/Date:  JF  6/14/2011
Checked/Date:  JAG  6/27/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 ELASTIC SILT (MH)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 
 
 

G-166A/B
G-166A/B
G-166A/B
G-166A/B

19.10
9.52
1.98
1.98

1.330
0.025
0.012
0.008

0.195
--
--
--

--
--
--
--

14.6
0.5
0.0
0.0

65.1
24.6
12.7
23.2

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

G-166A/B
G-166A/B
G-166A/B
G-166A/B

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

13.5
25.5
52.5
62.5

13.5
25.5
52.5
62.5

20.3
74.9
87.3
76.8

43/8

Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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43
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7.6

--
--
--

34.8

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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MTA Westside Subway Extension
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 

24
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13
--

11
--

--
--

--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.122
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.124

Prepared/Date:  JF  6/14/2011
Checked/Date:  JAG  6/27/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.125
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 36 19 17 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.126

Prepared/Date:  JF  6/14/2011
Checked/Date:  JAG  6/27/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.144

Prepared/Date:  JF  6/14/2011
Checked/Date:  JAG  6/27/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 LEAN CLAY with SAND (CL)

SILTY SAND with GRAVEL (SM)
FAT CLAY (CH)

SANDY SILT (ML)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 G-181 4.75 0.103 -- -- 0.0 54.8
% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

G-181
BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

115.5

115.5 45.2

43/8

Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.145

Prepared/Date:  JF  6/14/2011
Checked/Date:  JAG  6/27/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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--
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--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.148
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.150
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 -- -- -- -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.151

Prepared/Date:  YN  9/13/2011
Checked/Date:  LT  9/14/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Figure:  F-6.152
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 36 14 22 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.162

Prepared/Date:  YN  9/9/2011
Checked/Date:  HP  9/13/2011
Prepared/Date:  YN  9/9/2011
Checked/Date:  HP  9/13/2011
Prepared/Date:  YN  9/9/2011
Checked/Date:  HP  9/13/2011
Prepared/Date:  YN  9/9/2011
Checked/Date:  HP  9/13/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 WELL-GRADED GRAVEL with SAND (GW)

SILTY, CLAYEY SAND with GRAVEL (SC-SM)
SANDY LEAN CLAY (CL)

SILTY SAND (SM)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 

G-199
G-199

9.50
4.75

0.202
0.019

--
0.002

--
--

1.2
0.0

68.4
15.0

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

G-199
G-199

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

85.5
95.5

85.5
95.5

30.4
85.0

43/8

Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS

 
 
 
 

39
NP
--
44

26
NP
--
25

13
NP
--
19

--
5.4
--
--

--
37.4

--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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--
--

NP

31
--
--

NP

24
--
--

NP

--
--

1.1
0.9
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3.0
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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56

33
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17
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1.2
--

11.6
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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34
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7.3
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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61
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NP
41
33
31

NP
20
25
20

1.5
1.4
--
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2.8
20.5

--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 58 36 22 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.186

Prepared/Date:  WL  9/14/2011
Checked/Date:  LT  9/23/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 SILTSTONE



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 
 
 

S-104
S-104
S-104
S-104

19.00
9.50
37.50
9.50

0.575
0.040
0.285
0.271

0.242
0.001
0.021
0.100

--
--
--

0.010

2.1
2.7
26.4
0.1

83.4
32.1
26.9
73.7

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

S-104
S-104
S-104
S-104

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

8-9
23-24
35-36

39.5-40.5

8-9
23-24
35-36

39.5-40.5

14.5
65.2
46.7
26.2

43/8

Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 NP NP NP 1.5 16.1

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.197

Prepared/Date:  DR  6/23/2011
Checked/Date:  LT  6/30/2011
Prepared/Date:  DR  6/23/2011
Checked/Date:  LT  6/30/2011
Prepared/Date:  DR  6/23/2011
Checked/Date:  LT  6/30/2011
Prepared/Date:  DR  6/23/2011
Checked/Date:  LT  6/30/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 SILTY SAND (SM)

WELL GRADED SAND with SILT and GRAVEL (SW-SM)

SANDY LEAN CLAY (CL)
SILTY, CLAYEY SAND (SC-SM)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 
 

S-107
S-107
S-107

1.98
9.52
9.52

0.018
0.254
0.088

0.002
--

0.027

--
--

0.002

0.0
0.8
0.6

15.1
64.5
41.3

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

S-107
S-107
S-107

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

72-73
76.1-77

85-86

72-73
76.1-77

85-86

84.9
34.7
58.1

43/8

Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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U.S. SIEVE NUMBERS

 
 
 
 

47
--

NP
--

24
--

NP
--

23
--

NP
--

--
5.0
1.8
1.6
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

31
--
--
--

13
--
--
--

18
--
--
--

--
--
--
--

--
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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29
25
--
--

23
21
--
--

6
4
--
--

--
3.5
--
--

--
202.3

--
--

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS
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7
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.

20

U.S. SIEVE OPENING IN INCHES

6 3 10

Figure:  F-6.207

Prepared/Date:  DR  6/23/2011
Checked/Date:  LT  6/29/2011

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 G

R
A

IN
 S

IZ
E 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

C
:\D

O
C

U
M

EN
TS

 A
N

D
 S

ET
TI

N
G

S\
JF

R
A

N
C

IS
C

O
\D

ES
K

TO
P\

G
1.

G
PJ

  1
0/

3/
11 SILTY SAND (SM)



0

10

20

30

40

50

60

70

80

90

100

0.0010.010.1110100

D30 (mm)D60 (mm)D100 (mm)BORINGSYMBOL

PARTICLE SIZE DISTRIBUTION

PI (%)*PL (%)*LL (%)*

 
 
 
 

S-111
S-111
S-111
S-111

19.10
19.10
25.40
25.40

1.951
3.592
6.635
7.562

0.250
0.273
1.166
1.944

0.028
0.008

--
0.036

18.8
34.0
45.2
54.5

64.8
45.6
43.0
33.0

% Sand

DEPTH (ft)

DEPTH (ft)

1.5 3/4

Cu

S-111
S-111
S-111
S-111

BORING

PE
R

C
EN

T 
R

ET
A

IN
ED

 B
Y

 W
EI

G
H

T

PE
R

C
EN

T 
FI

N
ER

 B
Y

 W
EI

G
H

T
0

10

20

30

40

50

60

70

80

90

100

coarse fine coarse medium fine
GRAVEL SAND SILT OR CLAY

CLASSIFICATIONSYMBOL

60

% Silt or % Clay% GravelD10 (mm)

Cc

100

HYDROMETER

20040

COBBLES

GRAIN SIZE IN MILLIMETERS

38-39
41-42
45-46
49-50

38-39
41-42
45-46
49-50

16.4
20.4
11.7
12.5

43/8

Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 
 
 
 

--
--
36
--

--
--
19
--

--
--
17
--

1.1
2.5
4.9
13.8

69.6
438.3
157.6
208.4

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422

U.S. SIEVE NUMBERS

 48 13 35 -- --

*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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Laboratory Test Method: ASTM D 422
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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*As determined by ASTM D 4318; see attached Atterberg Limits Test Results.
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FIGURES F-7.1.1 THROUGH F-7.1.2 
ATTERBERG LIMITS (ACE PHASE) 
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FIGURES F-7.2.1 THROUGH F-7.2.29 
ATTERBERG LIMITS (PE PHASE) 



0

10

20

30

40

50

60

PI
(%)
27

25

35

23

49

17

15

NP

15

19

19

15

23

7

27

24

23

23

20

12

13

16

15

32

25

20

30

NP

34

25

26

23

21

34

17

19

15

23

16

35

40

41

50

55

74

37

45

NP

49

44

45

38

44

41

44

43

38

46

36

47

ATTERBERG LIMITS TEST RESULTS

CL-ML

Laboratory Test Method: ASTM D 4318

CLASSIFICATION

"NP" indicates Non-Plastic

PL
A

ST
IC

IT
Y

 IN
D

E
X

 (%
)

PL
(%)

LL
(%)

BORING

G-101

G-101

G-101

G-102

G-102

G-102

G-102

G-102

G-102

G-103

G-103

G-103

G-103

G-103

G-104

G-104

G-104

G-104

G-104

G-104

SYMBOL

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEPTH
(ft)

LIQUID LIMIT (%)
0 10 20 30 40 50 60 70 80 90 100 110

Prepared/Date:  JF  7/28/2011
Checked/Date:  LT  7/28/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

LEAN CLAY (CL)

LEAN CLAY (CL)

FAT CLAY (CH)

ELASTIC SILT with SAND (MH)

FAT CLAY with SAND (CH)

SANDY LEAN CLAY (CL)

SILTY SAND (SM)

SILTY SAND (SM)

SILTSTONE

LEAN CLAY (CL)

LEAN CLAY (CL)

SANDY LEAN CLAY (CL)

CLAYEY SAND (SC)

SILTSTONE

LEAN CLAY with SAND (CL)

LEAN CLAY (CL)

SANDY LEAN CLAY (CL)

LEAN CLAY with SAND (CL)

SANDY LEAN CLAY (CL)

SILTSTONE

29.5

39.5

44.0

20.5

30.5

35.5

50.5

60.5

75.5

25.5

37.5

40.5

49.5

67.5

15.5

35.5

40.5

45.5

56.5

90.5

Figure:  F-7.2.1

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 _

A
TT

ER
B

ER
G

_L
IM

IT
S 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

G
:\P

R
O

JE
C

T_
D

IR
EC

TO
R

IE
S\

49
53

\2
01

0\
10

15
61

_M
ET

R
O

_W
ES

TS
ID

E_
EX

TE
N

SI
O

N
\6

.2
.3

.1
 G

EO
TE

C
H

N
IC

A
L 

D
ES

IG
N

\3
.2

 A
LL

 F
IE

LD
 N

O
TE

S\
G

IN
T 

LO
G

\4
95

3-
10

-1
56

1_
M

TA
 W

ES
TS

ID
E 

SU
B

W
A

Y
 E

X
TE

N
SI

O
N

.G
PJ

  1
2/

4/
11

CL or OL

ML or OL

CH or OH

MH or OH



0

10

20

30

40

50

60

PI
(%)
19

NP

NP

23

20

31

14

12

24

16

25

35

16

17

17

16

15

12

18

20

27

NP

NP

32

34

32

20

31

21

37

41

19

29

49

31

37

39

32

31

42

46

NP

NP

55

54

63

34

43

45

53

66

54

45

66

48

53

54

44

49

62

ATTERBERG LIMITS TEST RESULTS

CL-ML

Laboratory Test Method: ASTM D 4318

CLASSIFICATION

"NP" indicates Non-Plastic

PL
A

ST
IC

IT
Y

 IN
D

E
X

 (%
)

PL
(%)

LL
(%)

BORING

G-104

G-105

G-105

G-105

G-105

G-106

G-106

G-106

G-106

G-106

G-107

G-107

G-107

G-107

G-107

G-108

G-108

G-108

G-109

G-109

SYMBOL

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEPTH
(ft)

LIQUID LIMIT (%)
0 10 20 30 40 50 60 70 80 90 100 110

Prepared/Date:  JF  8/31/2011
Checked/Date:  LT  9/6/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

SILTSTONE

SANDY SILT (ML)

SILTY SAND (SM)

SILTSTONE

SILTSTONE

FAT CLAY (CH)

CLAYEY SAND (SC)

SILT with SAND (ML)

CLAYEY SAND (SC)

SILTSTONE

ELASTIC SILT (MH)

FAT CLAY (CH)

SILT (ML)

SILTSTONE

SILTSTONE

ELASTIC SILT (MH)

ELASTIC SILT (MH)

SILTSTONE

SILT (ML)

SILTSTONE

100.5

20.5

55.5

80.5

95.5

31.5

37.5

43.5

55.5

81.5

30.5

50.5

75.5

85.0

100.5

70.5

90.5

105.5

35.5

75.5

Figure:  F-7.2.2

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 _

A
TT

ER
B

ER
G

_L
IM

IT
S 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

G
:\P

R
O

JE
C

T_
D

IR
EC

TO
R

IE
S\

49
53

\2
01

0\
10

15
61

_M
ET

R
O

_W
ES

TS
ID

E_
EX

TE
N

SI
O

N
\6

.2
.3

.1
 G

EO
TE

C
H

N
IC

A
L 

D
ES

IG
N

\3
.2

 A
LL

 F
IE

LD
 N

O
TE

S\
G

IN
T 

LO
G

\4
95

3-
10

-1
56

1_
M

TA
 W

ES
TS

ID
E 

SU
B

W
A

Y
 E

X
TE

N
SI

O
N

.G
PJ

  1
2/

4/
11

CL or OL

ML or OL

CH or OH

MH or OH



0

10

20

30

40

50

60

PI
(%)
16

15

13

52

46

25

27

20

13

16

17

15

20

11

NP

NP

15

19

12

26

47

50

45

18

16

18

11

40

53

35

28

36

32

21

NP

NP

41

34

25

25

63

65

58

70

62

43

38

60

66

51

45

51

52

32

NP

NP

56

53

37

51

ATTERBERG LIMITS TEST RESULTS

CL-ML

Laboratory Test Method: ASTM D 4318

CLASSIFICATION

"NP" indicates Non-Plastic

PL
A

ST
IC

IT
Y

 IN
D

E
X

 (%
)

PL
(%)

LL
(%)

BORING

G-109

G-109

G-109

G-110

G-110

G-110

G-110

G-110

G-110

G-110

G-110

G-110

G-110

G-111

G-111

G-111

G-111

G-111

G-112

G-112

SYMBOL

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEPTH
(ft)

LIQUID LIMIT (%)
0 10 20 30 40 50 60 70 80 90 100 110

Prepared/Date:  JF  9/2/2011
Checked/Date:  LT  9/7/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

SILTSTONE

SILTSTONE

SILTSTONE

FAT CLAY with SAND (CH)

FAT CLAY with SAND (CH)

SANDY LEAN CLAY (CL)

SANDY LEAN CLAY (CL)

SILTSTONE

SILTSTONE

SILTSTONE

SILTSTONE

SILTSTONE

SILTSTONE

SANDY LEAN CLAY (CL)

POORLY GRADED SAND with SILT (SP-SM)

SILT (ML)

SILTSTONE

SILTSTONE

SILTY SAND (SM)

FAT CLAY (CH)

90.5

110.5

130.5

15.5

35.5

45.5

50.5

75.5

85.5

95.5

105.5

115.5

122.0

50.5

65.5

80.5

85.5

105.5

40.5

45.5

Figure:  F-7.2.3

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 _

A
TT

ER
B

ER
G

_L
IM

IT
S 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

G
:\P

R
O

JE
C

T_
D

IR
EC

TO
R

IE
S\

49
53

\2
01

0\
10

15
61

_M
ET

R
O

_W
ES

TS
ID

E_
EX

TE
N

SI
O

N
\6

.2
.3

.1
 G

EO
TE

C
H

N
IC

A
L 

D
ES

IG
N

\3
.2

 A
LL

 F
IE

LD
 N

O
TE

S\
G

IN
T 

LO
G

\4
95

3-
10

-1
56

1_
M

TA
 W

ES
TS

ID
E 

SU
B

W
A

Y
 E

X
TE

N
SI

O
N

.G
PJ

  1
2/

4/
11

CL or OL

ML or OL

CH or OH

MH or OH



0

10

20

30

40

50

60

PI
(%)
19

30

33

49

34

23

45

8

36

12

56

22

26

21

NP

NP

NP

NP

22

NP

40

16

15

20

18

28

15

19

16

20

18

24

24

21

NP

NP

NP

NP

25

NP

59

46

48

69

52

51

60

27

52

32

74

46

50

42

NP

NP

NP

NP

47

NP

ATTERBERG LIMITS TEST RESULTS

CL-ML

Laboratory Test Method: ASTM D 4318

CLASSIFICATION

"NP" indicates Non-Plastic

PL
A

ST
IC

IT
Y

 IN
D

E
X

 (%
)

PL
(%)

LL
(%)

BORING

G-112

G-113

G-113

G-113

G-113

G-113

G-114

G-114

G-114

G-114

G-114

G-114

G-116

G-116

G-116

G-118

G-118

G-118

G-119

G-119

SYMBOL

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEPTH
(ft)

LIQUID LIMIT (%)
0 10 20 30 40 50 60 70 80 90 100 110

Prepared/Date:  JF  9/6/2011
Checked/Date:  LT  9/9/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

SILTSTONE

SANDY LEAN CLAY (CL)

LEAN CLAY with SAND (CL)

FAT CLAY (CH)

FAT CLAY with SAND (CH)

CLAYEY SILTSTONE

FAT CLAY with SAND (CH)

CLAYEY SAND (SC)

SANDY FAT CLAY (CH)

SANDY LEAN CLAY (CL)

FAT CLAY with SAND (CH)

CLAYEY SILTSTONE

CLAYEY GRAVEL with SAND (GC)

CLAYEY SAND with GRAVEL (SC)

SANDY SILT (ML)

SANDY SILT (ML)

SANDY SILT (ML)

POORLY GRADED SAND with SILT (SP-SM)

LEAN CLAY (CL)

SILTY SAND (SM)

110.5

6.5

30.5

40.5

50.5

90.5

19.5

39.5

48.0

51.5

57.5

92.5

40.5

45.5

50.5

37.5

40.5

52.5

10.5

35.5

Figure:  F-7.2.4

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 _

A
TT

ER
B

ER
G

_L
IM

IT
S 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

G
:\P

R
O

JE
C

T_
D

IR
EC

TO
R

IE
S\

49
53

\2
01

0\
10

15
61

_M
ET

R
O

_W
ES

TS
ID

E_
EX

TE
N

SI
O

N
\6

.2
.3

.1
 G

EO
TE

C
H

N
IC

A
L 

D
ES

IG
N

\3
.2

 A
LL

 F
IE

LD
 N

O
TE

S\
G

IN
T 

LO
G

\4
95

3-
10

-1
56

1_
M

TA
 W

ES
TS

ID
E 

SU
B

W
A

Y
 E

X
TE

N
SI

O
N

.G
PJ

  1
2/

4/
11

CL or OL

ML or OL

CH or OH

MH or OH



0

10

20

30

40

50

60

PI
(%)
NP

NP

NP

NP

NP

23

NP

47

NP

NP

17

30

22

15

27

13

14

18

31

40

NP

NP

NP

NP

NP

12

NP

14

NP

NP

30

34

29

23

22

27

25

29

13

19

NP

NP

NP

NP

NP

35

NP

61

NP

NP

47

64

51

38

49

40

39

47

44

59

ATTERBERG LIMITS TEST RESULTS

CL-ML

Laboratory Test Method: ASTM D 4318
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Figure:  F-7.2.5

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Figure:  F-7.2.6

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 4318
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Figure:  F-7.2.7

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561

M
A

C
TE

C
 L

A
 _

A
TT

ER
B

ER
G

_L
IM

IT
S 

 S
:\7

01
31

 G
EO

TE
C

H
\G

IN
TW

\L
IB

R
A

R
Y

 M
A

C
TE

C
 JU

N
E2

01
1.

G
LB

G
:\P

R
O

JE
C

T_
D

IR
EC

TO
R

IE
S\

49
53

\2
01

0\
10

15
61

_M
ET

R
O

_W
ES

TS
ID

E_
EX

TE
N

SI
O

N
\6

.2
.3

.1
 G

EO
TE

C
H

N
IC

A
L 

D
ES

IG
N

\3
.2

 A
LL

 F
IE

LD
 N

O
TE

S\
G

IN
T 

LO
G

\4
95

3-
10

-1
56

1_
M

TA
 W

ES
TS

ID
E 

SU
B

W
A

Y
 E

X
TE

N
SI

O
N

.G
PJ

  1
2/

4/
11

CL or OL

ML or OL

CH or OH

MH or OH



0

10

20

30

40

50

60

PI
(%)
16

11

38

26

30

24

28

34

16

30

43

19

24

47

28

21

15

29

48

14

22

25

27

19

36

30

29

17

21

36

37

16

19

24

15

14

17

28

21

18

38

36

65

45

66

54

57

51

37

66

80

35

43

71

43

35

32

57

69

32

ATTERBERG LIMITS TEST RESULTS

CL-ML

Laboratory Test Method: ASTM D 4318
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Figure:  F-7.2.8

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 4318

CLASSIFICATION

"NP" indicates Non-Plastic

PL
A

ST
IC

IT
Y

 IN
D

E
X

 (%
)

PL
(%)

LL
(%)

BORING

G-137

G-137

G-137

G-137

G-138

G-138

G-138

G-138

G-138

G-138

G-139

G-139

G-139

G-139

G-139

G-140

G-140

G-140

G-140

G-140

SYMBOL

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DEPTH
(ft)

LIQUID LIMIT (%)
0 10 20 30 40 50 60 70 80 90 100 110

Prepared/Date:  YN  9/9/2011
Checked/Date:  HP  9/14/2011
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:
Prepared/Date:
Checked/Date:

SANDY LEAN CLAY (CL)

CLAYEY SAND with GRAVEL (SC)

FAT CLAY (CH)

FAT CLAY (CH)

CLAYEY SAND (SC)

SANDY LEAN CLAY (CL)

FAT CLAY with SAND (CH)

SANDY LEAN CLAY (CL)

SANDY LEAN CLAY (CL)

LEAN CLAY with SAND (CL)

LEAN CLAY (CL)

LEAN CLAY (CL)

CLAYEY SAND (SC)

CLAYEY SAND (SC)

LEAN CLAY (CL)

LEAN CLAY with SAND (CL)

LEAN CLAY with SAND (CL)

CLAYEY SAND (SC)

SILTY SAND (SM)

LEAN CLAY with SAND (CL)

82.5

91.0

100.5

109.0

30.5

55.5

65.5

75.5

85.5

100.5

55.5

65.5

75.5

85.5

100.5

62.5

68.5

74.5

80.5

89.5

Figure:  F-7.2.9

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 4318
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Figure:  F-7.2.10

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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CL-ML

Laboratory Test Method: ASTM D 4318
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Figure:  F-7.2.11

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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Laboratory Test Method: ASTM D 4318
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Figure:  F-7.2.12

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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CL-ML

Laboratory Test Method: ASTM D 4318
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Figure:  F-7.2.13

MTA Westside Subway Extension

Los Angeles, California Project No.:  4953-10-1561
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